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Structured Abstract

Objective: We conducted this systematic review to support the U.S. Preventive Services Task
Force (USPSTF) in updating their 2012 recommendation on screening for and treatment of adult
obesity. Our review addressed three key questions: 1) Do primary care—relevant behavioral
and/or pharmacotherapy weight loss and weight loss maintenance interventions lead to improved
health outcomes among adults who are overweight or have obesity and are a candidate for
weight loss interventions? 2) Do primary care-relevant behavioral and/or pharmacotherapy
weight loss and weight loss maintenance interventions lead to weight loss, weight loss
maintenance, or a reduction in the incidence or prevalence of obesity-related conditions among
adults who are overweight or have obesity and are a candidate for weight loss interventions? 3)
What are the adverse effects of primary care-relevant behavioral and/or pharmacotherapy weight
loss and weight loss maintenance interventions in adults who are overweight or have obesity and
are a candidate for weight loss interventions?

Data Sources: We performed a search of MEDLINE, PubMed Publisher-Supplied, PsycINFO,
and the Cochrane Collaboration Registry of Controlled Trials for studies published through June
6, 2017. Studies included in the 2011 USPSTF review were re-evaluated for potential inclusion.
We supplemented searches by examining reference lists from related articles and expert
recommendations and searched federal and international trial registries for ongoing trials.

Study Selection: Two researchers reviewed 15484 titles and abstracts and 571 full-text articles
against prespecified inclusion criteria. Eligible studies were those that focused on weight loss in
adults who are overweight or have obesity, or maintenance of previous weight loss. Trials among
populations selected based on the presence of a chronic disease in which weight loss or
maintenance is part of disease management (e.g., known cardiovascular disease, type 2 diabetes)
were excluded. Studies included for health and intermediate outcomes (including weight loss)
were randomized or clinically controlled trials that report data at least 12 months following the
start of the intervention. In addition, for studies of potential harms of interventions we included
large cohort, case-control, or event monitoring studies in addition to trials with fewer than 12
months of followup. Included interventions were those conducted in or recruited from primary
care or a health care system or were judged to be feasible for implementation or referral from
primary care and included behavior-based interventions as well as five U.S. Food and Drug
Administration-approved medications for long-term chronic weight management (liraglutide,
lorcaserin, naltrexone and bupropion, orlistat, and phentermine-topiramate). Studies of surgical
and nonsurgical weight loss devices and procedures were excluded. We conducted dual,
independent critical appraisal of all provisionally included studies and abstracted all important
study details and results from all studies rated fair or good quality. Data were abstracted by one
reviewer and confirmed by another.

Data Analysis: We synthesized data for behavior- and medication-based weight loss and weight
loss maintenance interventions separately. Health outcomes and harms were sparsely reported
and the specific outcomes measured differed across trials precluding meta-analysis, so we
summarized those data in tables and narratively. For weight loss outcomes related to behavior-
based weight loss interventions, we ran random effects meta-analyses using the DerSimonian
and Laird method to calculate the pooled differences in mean changes (for continuous data) and
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pooled risk ratio (for binary data). We examined statistical heterogeneity among the pooled
studies using standard y? tests and estimated the proportion of total variability in point estimates
using the I? statistic. Meta-regression was used to explore potential effect modification by
various study, population, and intervention characteristics. We generated funnel plots and
conducted tests for small-study effects for all pooled analyses. Meta-analysis of the medication
trials was not performed due to the small number of included trials and inconsistency in outcome
reporting; therefore, results from these trials were summarized narratively and in illustrative
forest plots. Using established methods, we assessed the strength of evidence for each question.

Results: We included 124 studies that were reported in 238 publications. We carried forward 41
studies from our previous review and 83 new studies were added. Of the 124 included studies, 89
trials focused on behavior-based weight loss (80 trials) or weight loss maintenance (9 trials)
interventions. Thirty-five studies addressed medications for weight loss (32 studies) or weight
loss maintenance (3 trials). The majority of trials took place in the United States. Over half (73
trials) represented a general, unselected population of adults who were eligible for participation
based on being overweight or having obesity; the remaining trials specifically enrolled
participants who were also at elevated clinical or subclinical risk of cardiovascular disease or
cancer. The mean baseline BMI ranged from 25 to 42 kg/m? and mean age ranged from 22 to 66
years. Eleven trials focused on specific racial or ethnic groups (African American, Asians and
South Asians, American Indian, or those of Hispanic ethnicity). In the remaining trials, race
and/or ethnicity and socioeconomic status were not well reported and when described, the
majority of participants were white with medium to high socioeconomic status.

The behavior-based interventions were highly variable across the included trials in terms of the
modes of delivery, number of sessions and contacts, and interventionists. Across the 120
intervention arms the primary mode of intervention delivery was: group based (42 arms),
individual-based (37 arms), technology-based (24 arms), or "mixed" (17 arms). Twenty-three
interventions included interaction with a primary care provider. The 41 medication based studies
addressed: liraglutide (4 trials), lorcaserin (4 trials), naltrexone and bupropion (3 trials), orlistat
(19 trials, 2 observational studies), and phentermine-topiramate (3 trials).

Health outcomes. Health outcomes were minimally reported in the behavior-based weight loss
and maintenance trials (k=20; n=9910). In four weight loss trials (n=4442) reporting mortality
there were no significant differences between groups over two to sixteen years. Two weight loss
trials (n=2666), reported on cardiovascular events, with neither finding differences between
groups over 3 and 10 years, respectively. Health-related quality of life (QOL) was evaluated in
17 weight loss and maintenance trials (n=7120), with almost all showing no differences between
groups. Trials of medication-based weight loss interventions examined few health outcomes
beyond QOL (k=10; n=13145). Although most studies showed evidence of a greater
improvement in obesity-specific QOL among those on medication compared with placebo, the
differences were small and of unclear clinical significance. In addition, interpretation of these
finding was limited given high study dropout rates (> 35% in half the included trials). Two
medication-based trials (n= 6210) examined cardiovascular events finding few events in any
group. None of the medication-based maintenance trials reported the effects of the interventions
on health outcomes.
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Weight outcomes. Pooled results of 67 behavior-based weight loss trials indicated greater weight
loss from interventions compared to control conditions at 12-18 months (mean difference in
weight change [MD], —2.39 kg [5.3 1b] [95% CI, —2.86 to —1.93]; k=67; n=22065; 1>=90.0%).
Mean absolute changes in weight ranged from —0.5 kg (—1.1 1b) to —9.3 kg (—20.5 Ib) among
intervention participants and from 1.4 kg (3.0 1b) to —5.6 (—12.3 1b) among control participants.
Weight change at followup beyond 12 to 18 months was not as well reported but effects were
consistent with short-term weight loss, although generally attenuated, over time. A meta-analysis
of 38 trials found that intervention participants had a 1.94 times greater probability of losing 5
percent of their initial weight compared with control groups over 12 to 18 months (risk ratio
[RR], 1.94 [95% CI, 1.70 to 2.22], k=38; n=12231, 1>=67.2%) which translated into a number
needed to treat of 8. Among the majority of trials of behavior-based weight loss maintenance
interventions both intervention and control participants regained weight over 12 to 18 months of
maintenance; however, the intervention participants experienced less weight regain (pooled MD,
—1.59 kg [-3.5 1b] [95% CI, —2.38 to —0.79]; k=8; n=1408; 1°=26.8%).

Among 32 medication-based weight loss trials, those randomized to medications experienced
greater weight loss compared to those in placebo at 12 to 18 months (mean/least squares mean
[LSM] difference in weight change [MD] ranged from —1.0 kg [-2.2 1b] to —5.8 kg [-12.8 Ib]; no
meta-analysis conducted). Absolute changes in weight ranged from mean/LSM of —3.3 kg (—7.3
Ib) to —10.5 kg (—23.4 Ib) among medication participants compared to —0.9 kg (2.0 Ib) to —7.6
kg (—16.8 Ib) among placebo participants over 12 to 18 months. Medication participants had a
1.2 to 3.9 times greater probability of losing 5 percent of their initial weight compared with
placebo participants over 12 to 18 months. Three medication-based trials indicate greater weight
maintenance in medication than placebo participants over 12 to 36 months (MD ranged from
—0.6 to —3.5; no meta-analysis conducted).

Intermediate outcomes. Thirteen trials (n=4095) examined incident diabetes among those in
behavior-based interventions compared to control conditions. Absolute cumulative incidence of
diabetes at up to 3 years followup ranged from 0 to 15 percent in the intervention group and 0 to
29 percent in controls. The DPP and Finnish DPS trials found statistically significant lower
incidences of developing diabetes at three to nine years; no other trial found differences between
groups, however, these trials generally had smaller sample sizes and shorter followup. The
pooled relative risk of developing incident diabetes was 0.67 (95% CI, 0.51 to 0.89; k=9; n=
3140; 1>=49.2%) Four trials of weight loss medications (three weight loss and one maintenance
trial) examined incident diabetes. Absolute cumulative incidence of diabetes at up to 4 years of
followup ranged from 0 to 6 percent in medication arms and 1 to 11 percent in placebo arms,
between group differences were statistically different in most medication trials. Prevalence of
hypertension, metabolic syndrome, use of CVD medications, and estimated 10-year risk of CVD
were sparsely reported. There was limited evidence from larger trials that those in behavior-
based weight loss arms had reduced prevalence of hypertension and use of CVD medications
compared to control conditions; data were limited and mixed for metabolic syndrome and 10-
year CVD risk. Four medication trials reported on use of lipid-lowering and antihypertensive
medications, prevalence of metabolic syndrome, and 10-year CVD risk score with mixed results.

Adverse events. There were no serious harms related to the behavior-based interventions and
most trials noted no differences between groups in the rates of adverse events, including
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cardiovascular events. In the three behavior-based trials large enough to examine
musculoskeletal issues between groups, results were mixed. Although serious adverse events
were relatively uncommon in medication trials and generally similar between groups, adverse
event rates were high in both groups by 12 months, with 80 to 96 percent experiencing an
adverse event in the medication arms compared with 63 to 94 percent in the placebo arms. The
higher rates of adverse events in the medication arms resulted in higher dropout rates than in the
placebo arms.

Conclusion: We found that behavior-based weight-loss interventions with or without weight loss
medications resulted in more weight loss than usual care conditions. The degree of weight loss
we observed with the behavior-based weight loss interventions in the current review is slightly
smaller but consistent in magnitude with our 2011 review on this topic. As in the previous
review, we noted that weight loss interventions resulted in a decreased risk of developing
diabetes, particularly among those with prediabetes, although the prevalence of other
intermediate health outcomes were less well reported. Limited evidence exists regarding health
outcomes associated with weight loss interventions. Weight loss medications, but not behavior-
based interventions, were associated with higher rates of harms compared with control arms.
Heterogeneity within each individual intervention arm confounded with differences in the
populations, settings, and trial quality, make it difficult to disentangle which variables may be
driving larger effects. Long-term weight and health outcomes data, as well as data on important
subgroups (e.g. those who are older, or non-white, or overweight) were lacking and should be a
high priority for future study.
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Chapter 1. Introduction

Condition Background

The most widely used and practical way to evaluate degree of overweight is by body mass index
(BMI), calculated as weight in kilograms divided by height in meters squared (kg/m?). Adults
with BMISs from 25 to 29.9 kg/m? are generally considered to be overweight and those with BMIs
equal to or greater than 30 kg/m? are considered to have obesity.! The category of “obese” is
further divided into subcategories of Class I obesity (BMI 30.0 to 34.9 kg/m?), Class II obesity
(BMI 35.0 to 39.9 kg/m?), and Class III obesity (BMI > 40 kg/m?).2

The relationship between percent body fat and BMI differs among ethnic groups.*> Such
differences have raised concerns about the appropriateness of current BMI cut-offs for all ethnic
groups. However, BMI thresholds have generally been based on morbidity and mortality
outcomes and not the BMI-adiposity relationship.* All ethnic and racial groups have increased
mortality, cardiovascular disease risk, and type 2 diabetes risk with increasing BMI, but there
may be group-specific differences in absolute risk, the level of BMI at which increased risk
occurs, and the strength of the relationship (Appendix A).°2° In Asians, the BMI associated with
increased diabetes risk!* 21* and mortality>*’ is lower than in Caucasians, consistent with their
higher body fat at a given BMI level; therefore, the World Health Organization (WHO)
suggested that countries consider setting lower potential BMI action points for Asians (along the
BMI continuum from 23.0 to 27.5 kg/m?).'® The evidence regarding whether current BMI cut-
offs are appropriate for non-Hispanic blacks and Hispanics is mixed.% 2% 28-3! Given the
complexity of the relationship between BMI and ethnicity, and the limited, conflicting data,
neither of the two groups that have reviewed this topic, the National Institute of Health and Care
Excellence (NICE) in the United Kingdom or the American Heart Association/American College
of Cardiology/Obesity Society (AHA/ACC/TOS) workgroup, has recommended changing the
BMI thresholds for blacks, Hispanics, or other ethnic groups.®?* The AHA/ACC/TOS panel
noted a “critical” lack of studies on racial-ethnic differences in Western countries to determine
whether different cut-points for racial and ethnic subgroups might be appropriate.

Prevalence of Overweight and Obesity

In 2013-2014, 35 percent of U.S. men and 40 percent of U.S. women were categorized as having
obesity.*? About one in 13 Americans has a BMI of more than 40 kg/m? (Class III obesity).>?
From 2005 through 2014 there has been a significant increase in the rate of women with obesity
but not men. 2% 35 When expanded to include overweight and obesity (BMI 235 kg/m?) the age-
adjusted prevalence in 2011-2014 was 67.0 percent of U.S. men and 72.8 percent of U.S.
women.®

Using the standard definitions of BMI across ethnic groups, non-white adults have a higher
prevalence of overweight and obesity than white adults. Among women, for example, the age-
adjusted prevalence of obesity (BMI greater than or equal to 30 kg/m?) is higher among non-
Hispanic black (57.2%) and Hispanic women (46.9%) than among non-Hispanic white women
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(38.2%). The difference in obesity prevalence is less marked among men (38.0% in non-
Hispanic black men, 37.9 percent in Hispanic men, and 34.7 percent in non-Hispanic white
men).>* Rates of obesity among Asian-Americans are lower than other groups (12.4% in women,
and 12.6% in men);** however, when using the adjusted cut-off of >25 kg/m? is higher (43% for
U.S.-born Asians) than that of non-Hispanic whites (36%).>’

Burden of Disease

Overweight and obesity have been associated with an increased risk of coronary heart disease
(CHD), type 2 diabetes, and cancer, even after adjustment for established risk factors (Appendix
A).3846 47 Other diseases that have been associated with obesity include ischemic stroke,!! 4547
heart failure,*! atrial fibrillation/flutter,® >! venous thrombosis,*? gallstones,>*>
gastroesophageal reflux disease,*® renal disease,’” > and sleep apnea.’® Midlife obesity has been
associated with later-in-life dementia.®* ®! Obesity also increases the risk of developing
osteoarthritis®> ® and is associated with functional disability.®* Some observational studies
suggest that individuals with obesity, even those without comorbid diseases, may have a
decreased quality of life compared with individuals who are not overweight or obese.®>*” As a
result of the increased morbidity, there is increased use of health care services and costs among
individuals with obesity.%% ¢

BMI has been associated with risk of death. The shape of the association appears to be J shaped
with higher and lower BMIs being associated with increased mortality. However, the nadir of the
curve is controversial. Obesity (BMI = 30 kg/m?) has been associated with an increased risk of
death, especially in women and adults under the age of 65 years.”> 7! Obesity has been estimated
to advance death in the United States by 1.6 years for those with BMIs between 30 and 34.9 and
by 3.7 years for those with BMIs of 35 kg/m? and above.”! Ischemic heart disease, diabetes,
cancer (especially liver, kidney, breast, gallbladder, pancreas, endometrial, prostate, and colon
cancers), and renal, hepatic, and respiratory diseases are leading causes of death in those who
have obesity.”> 7

Whether being overweight (BMI 25 to 29.9 kg/m?) is associated with increased mortality risk has
been the subject of considerable public health debate.” Some,”® 7> but not all,?*- 7% 8!-82 studies
have found an increased risk of death in those who are overweight (Appendix A). The difficulty
in conducting these studies is that conditions leading to death may cause lower BMI rather than
lower BMI causing death (reverse causation bias).®*# A recent analysis of the Nurses’ Health
Study (NHS) I and II and the Health Professionals Follow-Up Study (HPFS) attempted to avoid
this problem by looking at maximum BMI over 16 years of prospective weight history.
Maximum BMI in overweight, Class I obesity, and Class II obesity categories were all associated
with a statistically significant increased risk for all-cause death (increased risk of 6%, 24%, and
73%, respectively). The nadir for risk for all-cause death was 22.5 to 24.9 kg/m?> among all
participants.®® In addition, those who were overweight at baseline and remained so during
followup did not have an increased risk of death compared with those who were normal weight
during the entire observation period. In contrast, those who were obese throughout the study (at
baseline and during followup) had an increased risk of death compared with those who were not
overweight or obese at all time points.°
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The relationship between BMI and mortality is weaker and less reliable in older adults®® likely
due to the central fat redistribution, decreased muscle mass, and decreased stature that occurs
with aging (Appendix A).*>*® While the curve still appears to be J shaped with higher and lower
BMIs being associated with increased mortality, the nadir of the curve may be shifted upward,
close to or even into the overweight category.’® 7% 80-85.86.89 Wwhjle the evidence is mixed
regarding whether older persons with Class 1 obesity (BMI 30 to 35 kg/m?) have an increased
mortality risk,’® *> % most evidence suggests that those with Class 2 and 3 obesity (BMI 235
kg/m?) do have increased mortality risk.*!: 7 #5-8% Obesity has been associated with higher rates
of physical and functional disability and functional decline in older populations,*" °*°2 but
whether overweight is associated with physical decline is less clear.’!*° The 2013
AHA/ACC/TOS report on the Management of Overweight and Obesity in Adults (published
before some of these data were reported) concluded there was insufficient evidence to address
the adequacy of existing BMI cut-points in adults above the age of 65.°

The association between overweight and mortality risk may also be influenced by environmental
and person-specific factors such as disease history, diet, and physical activity. Individuals with
overweight but without cardiovascular risk factors, often termed “metabolically healthy,”
especially those who are physically active, may not have an increased risk of mortality compared
with normal-weight individuals.?*’

There are also potential psychosocial burdens associated with having overweight or obesity and
with the implementation of weight loss interventions, including weight stigma®® and eating
disorders.”-10!

Etiology and Natural History

Many factors contribute to the development of overweight and obesity. 9% %Nutritional factors
contributing to the growing obesity epidemic include the availability of more processed and
affordable foods that are high in fat and sugar,'** !9 including potato chips, sugar-sweetened
beverages, and processed meats.!? Other factors that play an important role in this epidemic
include increasingly sedentary lifestyle,!”” more screen time,'® increased fast-food
consumption,'” and sleep deprivation.!!” It is increasingly recognized that regulation of energy
homeostasis and body weight is a complex process involving the central and sympathetic
nervous systems, the melanocortin system, nutrient intake, gut hormones, the gut microbiome,
and adipose tissue itself. !'!"!* Genetic factors play a permissive role and interact with
environmental factors to produce obesity.!%> 193115 In terms of the natural history of obesity,
weight gain in adults is a steady progression, with significant increases at points like pregnancy,
development of depression/ psychosocial stressors, changes in functional status due to
pain/injury, or with the addition of obesogenic medications in the treatment of other conditions

until about the sixth decade of life, when weight appears to stabilize and then decline with age.”
116, 117
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Risk Factors

Environmental and nutritional exposures in early development may influence the risk of
developing obesity later in life.''® Animal and human data suggest that maternal BMI and
macronutrient/energy intake during gestation influence offspring appetite, metabolism, adiposity,
and risk of overweight/obesity in childhood and into adulthood.!'®: 1?° Maternal smoking,'?!
maternal gestational diabetes,'?? and short or no exposure to breastfeeding are also associated
with an increased risk of childhood obesity.!** Childhood obesity increases the risk of adult
obesity'?* 125 and having an elevated BMI in early adulthood (ages 20 to 22 years) appears to
increase the risk of developing obesity within 15 years. For example, in a study of the natural
history of the development of obesity in young U.S. adults, 41 percent of white, 47 percent of
Hispanic, and 66 percent of black women who had BMIs of 24 to 25 kg/m? at ages 20 to 22
became obese by ages 35 to 37 years.!?¢

Screening

Measurements that can be used to estimate body fat and quantify health risks include BMI, waist
circumference, waist to hip ratio, bioimpedance, and Dual Energy X-ray Absorptiometry
(DXA).'”” Measuring height and weight to calculate BMI in a clinical setting is a low-cost,
relatively quick, and reasonably reliable way to screen for obesity. Reference charts and BMI
calculators are available to allow clinicians to determine a patient’s BMI using his/her height and
weight without having to perform a manual calculation. A 2003 evidence report for the United
States Preventive Services Task Force (USPSTF) found good-quality evidence supporting the
use of BMI to identify adults with increased risk of future morbidity and mortality.'?3

Patients with abdominal obesity (also called central adiposity, visceral, android, or male-type
obesity) are at increased risk for heart disease, cancer, diabetes, and death.!?*-13* Multiple ways
of measuring central adiposity have been proposed including waist circumference, waist to hip
ratio,'*> waist to height ratio,'*% 137 the body shape index (ABSI'**1%°, derived from weight,
height and waist circumference), and anthropometric risk index (ARI,'*! derived from height,
BMI, and ABSI). Waist circumference, which can be measured in clinical settings with a flexible
tape placed on a horizontal plane at the level of the iliac crest as seen from the anterior view, is
used most frequently by clinicians and is recommended for inclusion as part of the routine
obesity evaluation by several organizations.> 142144

Elevated waist circumference has been associated with increased mortality, CVD, and diabetes
risk independent of BMI, and combining waist circumference with BMI may more accurately
assess obesity-related mortality and morbidity risk.> 3% 145: 146 The waist circumference cut-
points in current use were recommended by the 1998 NHLBI obesity education initiative expert
panel, which recommended that waist circumference be considered elevated when greater or
equal to 40 inches (102 cm) for men and 35 inches (88 cm) for women.!*” A 2008 WHO Expert
Consultation concluded that these levels were associated with substantially increased risk and
recommended using lower cut-points (>94 cm in men, >80 cm in women) to identify increased
risk.'*® The International Diabetes Federation suggested different cut-points for South Asians,
Chinese, and Japanese individuals (>90 cm in men, >80 cm in women).!*% 13 A 2013
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AHA/ACC/TOS panel was unable to formulate an evidence statement on specific waist
circumference cut-points and recommended continuing with current cut-points until further
evidence became available.?

Waist circumference measurements may be particularly useful among certain subgroups
(Appendix A). For example, because of fat redistribution with aging, waist circumference may
be more closely associated with morbidity and mortality in elderly populations.® In a pooled
analysis of over 58,000 persons ages 65 to 74, the relative risk of mortality in older persons with
a healthy weight and a large waist circumference was generally higher than for those with
overweight and a small waist circumference.'*! Evidence about whether waist circumference can

improve the predictive ability of obesity screening for health outcomes in non-white groups is
mixed 15,28, 131, 152-155

Treatment

Clinical interventions to achieve and maintain weight reduction include behavior-based
interventions to induce lifestyle change (i.e., dietary restriction, increased physical activity, and
decreasing sedentary lifestyle), pharmacotherapy, and surgery. Behavior-based clinical
interventions optimally will combine information on safe physical activity and healthy eating for
weight loss with cognitive and behavior-based management techniques to help participants make
and maintain lifestyle changes.!* Interventions often include behavior change techniques such as
facilitating goal setting, prompting self-monitoring, weighing pros and cons, drawing the health
benefit link, and encouraging social support and can be provided through individual counseling
sessions (in-person or remotely), group counseling sessions, technology-based modalities such as
computer-based modules, computer- and smartphone-based applications, and text messages,
print materials or combinations of these formats.

Several medications are currently approved in the United States for the management of obesity,
including weight loss and maintenance of weight loss, in conjunction with a reduced calorie diet.
The Food and Drug Administration (FDA) considers a drug is be effective for the treatment of
obesity if either of the following two criteria are satisfied: 1) mean weight loss is at least 5
percent greater than control groups, or 2) proportion of subjects who lose at least 5 percent of
baseline body weight is at least 35 percent and approximately double the proportion of the
control group.'>” Even if these conditions are met, however, a drug might not be approved
because the potential risks or harms of the drug outweigh its benefits or efficacy. Weight loss
medications are recommended for patients with obesity with an initial BMI greater than or equal
to 30 kg/m? or greater than or equal to 27 kg/m? in the presence of other risk factors (e.g.,
diabetes, dyslipidemia, controlled hypertension). An Endocrine Society clinical practice
guideline states that medication should be discontinued if weight loss is less than 5 percent of
body weight within the first 3 months.!>®

Orlistat has been approved by the FDA as a chronic weight loss medication since 1999.1%° It

blocks absorption of 25 to 30 percent of fat calories by inhibiting pancreatic lipases. Ingested fat
is not completely hydrolyzed, resulting in increased fecal fat excretion.'®* 6! The recommended
prescription dose is one 120 mg capsule three times a day (TID) with each main meal containing
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fat. A lower dose of 60 mg TID is available as an over-the-counter medication.'®> The
predominant side effects are gastrointestinal, and there may be decreased absorption of some
vitamins. Severe liver injury and oxalate-induced kidney injury have been reported rarely in
Orlistat users. 6% 161

Other weight loss medications target appetite mechanisms, primarily working in the arcuate
nucleus to stimulate the pro-opiomelanocortin neurons, thereby promoting satiety.!>® One such
class of drugs, sympathomimetic drugs (e.g., phentermine, diethylproprion), has been approved
since the 1960s for short-term use (up to 12 weeks). They block the reuptake of norepinephrine
and serotonin into nerve terminals, thereby leading to early satiety and reduced food intake.
Because they are only indicated for short-term use, use of these drugs alone in obesity treatment
is not included as part of this systematic evidence review. '3

One of these short-acting sympathomimetic drugs, phentermine, was combined with topiramate.
and this drug, phentermine-topiramate extended release (phentermine-topiramate, hereafter), was
approved in 2012 for chronic weight management.!®* % Topiramate, a GABA receptor
modulator, used to treat epilepsy and migraines, was noted to be associated with weight loss in
clinical trials, prompting its evaluation as an anti-obesity agent.!®>167 188 The main side effects of
this combination drug include insomnia, dry mouth, constipation, paresthesias, dizziness,
distortion of taste, elevation of heart rate, psychiatric events (e.g., depression, anxiety), and
cognitive changes (e.g., disturbed memory and attention).!>® % The FDA required a
postmarketing prospective cohort and drug use study evaluating oral cleft risks, an RCT
evaluating renal function in adults with obesity, and an RCT to examine effects on the incidence
of major adverse CVD events in subjects with CVD.!%

Another drug, lorcaserin hydrochloride (lorcaserin, hereafter), a selective serotonin type 2¢
receptor agonist, was also approved by the FDA in 2012 for chronic weight management.'® 170
Serotonin reduces food intake and thereby body weight.!”!"'”> Adverse effects of lorcaserin
include headache, nausea, dry mouth, constipation, dizziness, fatigue, cough, and
nasopharyngitis.!3 1% 174 The FDA required a postmarketing randomized, double-blind,
placebo-controlled trial to evaluate the effect of long-term treatment on the incidence of major
adverse cardiovascular events (including serial echocardiographic assessments) in those with
CVD (final submission to FDA due 12/2018). The FDA also required postmarketing reports of
cardiac valve disorders, serotonin syndrome, neuroleptic malignant syndrome, mood and
cognitive disorders, and benign and malignant neoplasms.'”’

The combination of naltrexone HCL and buproprion HCL (naltrexone and buproprion, hereafter)
was approved for chronic weight management by the FDA in 2014.'7° Bupropion is a dopamine
and norepinephrine reuptake inhibitor approved for the treatment of depression and prevention of
weight gain during smoking discontinuation. '”>17® Naltrexone is an opioid receptor antagonist.
Side effects include nausea, constipation, headache, vomiting, and dizziness.'*® The FDA
required a postmarketing cardiovascular outcomes trial designed to rule out a significant increase
in CVD risk. In addition to the unknown CVD risks, the following were also noted during the
FDA approval process: seizures (known risk with buproprion), cognitive effects (mostly
attention), renal function (creatinine increase), and liver harms (known risk with naltrexone).!”
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Liraglutide was approved as a chronic weight management drug in 2014.!"7 Liraglutide is a long-
acting glucagon-like polypeptide-1 (GLP-1) analog also used for treating diabetes. GLP-1 is a
gastrointestinal peptide that stimulates glucose-dependent insulin secretion and inhibits glucagon
release and gastric emptying. GLP-1 agonists also affect the POMC neurons and cause

satiety.!”® For weight management, it is given a dose of 3 mg daily, which is higher than the dose
used for treating diabetes (1.8 mg daily). Side effects include nausea, vomiting, and pancreatitis.
A Risk Evaluation and Mitigation Strategies (REMS) requirement was made for physician
education regarding the risk of medullary thyroid carcinoma (black box warning) and acute
pancreatitis. There was also the requirement of a medullary thyroid cancer registry (15 years)
and re-analysis of CVD outcomes trials to examine breast cancer risk. There is also an ongoing
postmarketing study of diabetes level dosage and the risk of CVD, MTC, pancreatitis, renal
safety, hypoglycemia, immunological reactions, gallbladder disease, and neoplasms in T2DM.!””

Bariatric surgery, the most effective weight loss treatment,'” is one of the fastest growing
operative procedures performed worldwide (estimated >340,000 operations in 2011).!%° Bariatric
surgical procedures result in weight loss through two mechanisms. Some procedures cause
malabsorption by shortening the length of the functional small intestine, either through bypass of
the absorptive surface area or diversion of the biliopancreatic secretions that facilitate absorption
(e.g., biliopancreatic diversion with duodenal switch). Other procedures cause restriction and
limit caloric intake by reducing the stomach's reservoir capacity via resection, bypass, or creation
of a proximal gastric outlet (e.g., laparoscopic adjustable gastric band, sleeve gastrectomy).
Some procedures have both a restrictive and malabsorptive component (e.g., Roux-en-Y gastric
bypass). There is growing evidence that bariatric surgical procedures also result in weight loss
through neurohormonal effects on the regulation of energy balance.'®!

Current Clinical Practice

Expert organizations generally agree that all adults should be screened for overweight and
obesity using at least BMI (Table 1).'43 144 156. 182 Measuring weight at periodic health exams is
now part of standard clinical practice in most medical settings. Despite these guidelines and the
ease of determining BMI, surveys have indicated that fewer than one-half of patients with BMIs
greater than 30 are documented as having obesity in the medical record,'®* '8¢ and less than one-
quarter of providers state that they consistently and systematically track patients over time with
regard to their weight.!s

Because central adiposity is emerging as a useful risk factor, several organizations also
recommend measuring waist circumference as part of screening (Table 1).!42-144 156 For waist
circumference, the NHLBI (in collaboration with the AHA, ACC, and TOS) and WHO have
defined cut-points for abdominal obesity as greater than 88 cm for women and greater than 102
cm for men.'*® In Asians, the WHO has suggested that countries consider lower cut-points:
greater than 80 cm in women and greater than 90 cm in men. ' 13

Experts recommend that persons with obesity be given advice about diet, exercise, and lifestyle

management.> 142 144158182 1 201, Medicare began reimbursing for behavior-based weight loss
treatment for beneficiaries with obesity (body mass index of 30 or higher). The new payment
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allows up to 20 weight loss-related visits with primary care physicians, nurse practitioners,
physician assistants, or clinical nurse specialists. In a serial cross-sectional analysis of fee-for-
service Medicare claims, a very small proportion of persons with obesity (0.35% and 0.60% in
2012 and 2013) were using the Medicare Obesity Benefit with only a mean of about 2 claims per
user.!!> Under the Affordable Care Act, there is no exact definition of what obesity counseling
must include, and coverage varies from plan to plan.!®” But most health insurance plans,
including all plans purchased through the Marketplace, offer coverage for obesity screening and
counseling. However, primary care-delivered, weight-related counseling rates remain low. In one
recent analysis, only 30 percent of patients with obesity received weight counseling in 2007—8
(compared with 40 percent in 1995-6.).!%® These data are consistent with other surveys, which
show that 35 to 60 percent of providers provide specific guidance on diet, physical activity, or
weight control to their patients who have obesity.!33 18192 [n a recent survey, almost all (97%)
physicians felt responsible for promoting weight-related care. However, there was little
familiarity with select obesity guidelines.!®® In addition, more than half of the physicians had
concerns about the effectiveness of weight loss interventions, and nearly two-thirds felt they
lacked effective strategies to help patients.'8* In contrast, nutrition professionals self-identify as
being the most qualified group to help patients lose weight, and those who report receiving high-
quality training in weight loss counseling report high degrees of confidence and success in
helping patients with obesity to lose weight.!*?

Several organizations and expert panels recommend weight loss medications for those with
BMIs of 30 or over (or 27 with comorbidities) who are unsuccessful with lifestyle changes.'**
144,136, 158 However, in a recent survey, there was little consensus among physicians about when
to initiate weight loss medications, and physicians expected more weight loss with medications
than is realistic.!®> Many adults that are prescribed weight loss medications may not meet
approved indications and/or may have contraindications.'* An analysis of pharmacy claims data
from 2012 to 2015 found that the adoption of new anti-obesity medications has remained level
while the adoption of new anti-diabetes medications (subtype 2 sodium-glucose transport protein
inhibitors) has increased nearly exponentially.'®®

Previous USPSTF Recommendation

In 2012, the USPSTF recommended screening all adults for obesity and referral of patients with
BMIs of 30 kg/m? or higher to intensive, multicomponent behavioral interventions (B
Recommendation).'*®
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Chapter 2. Methods

Review Scope

The current review is an update of the 2011 LeBlanc et al. review.!”” Unlike the previous review,
populations selected based on the presence of a chronic disease in which weight loss or weight
loss maintenance is part of disease management (e.g., arthritis, known cardiovascular disease,
type 2 diabetes) have been excluded. Pharmacological interventions included in this review are
limited to those that are approved by the U.S. Food and Drug Administration for long-term
chronic weight management; therefore, although metformin was reviewed in the 2011 evidence
review, it was not included in the current review. We included four new weight loss medications
that have been approved since the last review: liraglutuide, lorcaserin, naltrexone and bupropion,
and phentermine-topiramate and one medication included in the previous review (Orlistat).

Analytic Framework and Key Questions

We developed an Analytic Framework (Figure 1) and three Key Questions (KQs) to guide the
literature search, data abstraction, and data synthesis.

Key Questions

1. Do primary care-relevant behavioral and/or pharmacotherapy weight loss and weight loss
maintenance interventions lead to improved health outcomes among adults who are
overweight or have obesity and are a candidate for weight loss interventions?

2. Do primary care-relevant behavioral and/or pharmacotherapy weight loss and weight loss
maintenance interventions lead to weight loss, weight loss maintenance, or a reduction in the
incidence or prevalence of obesity-related conditions among adults who are overweight or
have obesity and are a candidate for weight loss interventions?

3. What are the adverse effects of primary care-relevant behavioral and/or pharmacotherapy
weight loss and weight loss maintenance interventions in adults who are overweight or have
obesity and are a candidate for weight loss interventions?

Data Sources and Searches

In addition to considering all studies from the previous review on this topic!®’ for inclusion in the
current review, we performed a comprehensive search of MEDLINE, PubMed Publisher-
Supplied Records, PsychINFO, and the Cochrane Collaboration Registry of Controlled Trials.
We searched between January 1, 2010, and June 6,2017, building upon the most recent full
search for this topic. We worked with a research librarian to develop our search strategy, which
was peer-reviewed by a second research librarian (Appendix B). All searches were limited to
articles published in English.
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In addition to these database searches, we searched ClinicalTrials.gov and the World Health
Organization International Clinical Trials Registry Platform (www.who.int/ictrp) for ongoing
trials through August 2017. We also examined the reference lists of previously published
reviews, meta-analyses, and primary studies to identify any potential studies for inclusion. We
examined the FDA review documents for each included medication to identify any additional
studies not published in the primary literature. We supplemented our searches with suggestions
from experts and articles identified through news and table-of-content alerts such as those
produced by the USPSTF Scientific Resource Center LitWatch activity.'”® We managed
literature search results using version X7 of Endnote® (Thomson Reuters, New York, NY), a
bibliographic management software database.

Study Selection

Two reviewers independently reviewed the title and abstract of all identified articles using
DistillerSR (Evidence Partners, Ottawa, Canada) to determine if the study met our a priori
inclusion and exclusion criteria for design, population, intervention, and outcomes (Appendix B
Table 1). Two reviewers then independently evaluated the full-text article(s) of all potentially
relevant studies against the complete inclusion and exclusion criteria. Disagreements in the
abstract and/or full-text review were resolved by discussion.

For all KQs we included randomized controlled trials (RCTs) including cluster randomized trials
and controlled clinical trials (CCTs) focused on weight loss in individuals who are overweight or
have obesity, or maintenance of previous weight loss. In addition, for KQ3 (potential harms of
weight loss/maintenance interventions) we included systematic reviews and large cohort, case-
control, or event monitoring studies. We excluded studies with a primary aim of the prevention
of overweight or obesity. Studies included for KQ1 and KQ2 had to report weight/adiposity
change at least 12 months following the start of the intervention to be included. No minimum
followup for KQ3 was required.

We included studies among adults 18 years or older who were candidates for weight
loss/maintenance interventions and selected based on an above normal BMI (e.g., >25 kg/m?) or
other weight-related measure (e.g., waist circumference). In cases where lower BMI thresholds
were used for eligibility (e.g., >23) or where participants were selected based on other
cardiovascular risk factors (e.g., hypertension, impaired fasting glucose) without weight-related
eligibility criteria and the focus of the intervention was clearly weight loss, we examined the
distribution of the mean BMI at baseline to evaluate potential inclusion. We allowed in studies
where 100 percent of the sample had a BMI above 23 kg/m?, 95 percent of the sample had a BMI
above 24 kg/m?, or 90 percent of the sample had a BMI above 25 kg/m?. These individuals may
have additional risk cardiovascular risk factors (e.g., hypertension); however, we excluded
studies in adults with a chronic disease for which weight loss/maintenance is part of disease
management (e.g., known cardiovascular disease, diabetes mellitus). In addition, we excluded
studies in adults with known chronic diseases not generalizable to the primary care population
(e.g., eating disorders, chronic kidney disease). Studies in adults with secondary causes of
obesity, pregnant women, and institutionalized adults were excluded. The evidence related to
weight loss in children and adolescents is addressed in a separate review.'?’
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We included interventions that were conducted in or recruited from primary care or a health care
system or that we judged could feasibly be implemented in or referred from primary care. We
included studies of commercial weight loss programs that are widely available in the community
at a national level. We excluded studies that took place exclusively in or in conjunction with
worksites, churches, or other settings that are not generalizable to primary care given pre-
existing social ties that are not easily reproducible in primary care.

We included interventions focused on weight loss or maintenance of previous weight loss
including: behavioral counseling (either alone or part of a multicomponent intervention), training
of health care providers, pharmacologic interventions approved by the U.S. Food and Drug
Administration as first-line long-term weight loss/management medications, and combinations of
these interventions. Interventions could be delivered via face-to-face contact, telephone, print
materials, or technology (e.g., computer-based, text messages), and by numerous potential
interventionists, including but not limited to: physicians, nurses, exercise specialists, dietitians,
nutritionists, and behavioral health specialists. Included behavior-based interventions had to
focus on healthful diet and nutrition, physical activity, sedentary behavior, or a combination
thereof and include behavior change techniques such as: assessment with feedback, advice,
collaborative goal-setting, assistance, exercise prescriptions (referral to exercise facility or
program), or arranging further contacts. We excluded studies of surgical and nonsurgical devices
and procedures, medications not approved by the U.S. Food and Drug Administration for long-
term weight loss or weight loss maintenance, complementary and alternative treatments, and
dietary supplements.

Given the elevated level of lifestyle counseling that now occurs as part of standard care, we
allowed more intensive control groups than in the previous review. For studies of behavior-based
interventions, we included only studies that had the following controls: no intervention (e.g.,
wait list, usual care, assessment-only), minimal intervention (e.g., usual care limited to quarterly
counseling sessions or generic brochures), or attention controls (e.g., similar format and intensity
but different content). We excluded studies that evaluated the comparative effectiveness of two
active interventions without the addition of a true control group. For studies of pharmacologic
interventions, we included only placebo-controlled studies in which participants all received the
same behavior-based interventions. For the greatest applicability to U.S. primary care practice,
we included only studies conducted in economically developed countries, defined as member
countries of the Organisation for Economic Co-Operation and Development.2? Finally, due to
resource constraints, we included only studies for which results were published in English.

Health outcomes included mortality, morbidity, depression, health-related quality of life, and
disability. Intermediate outcomes included weight measurements, measures of total and central
adiposity, incidence or prevalence of obesity-related conditions, and proportion of individuals
taking medication for obesity-related conditions. Unlike the 2011 review, the effects of weight
loss interventions on intermediate cardiometabolic measures (i.e., continuous measures of blood
pressure, cholesterol levels, and glucose levels) was not included; rather, we focused on the
incidence or prevalence of specific diseases/risk factors (e.g., diabetes, hypertension). Adverse
events included treatment-related harms and discontinuation of medication due to adverse effects
at any time point during intervention. We did not include studies that evaluated potential harms
of weight loss itself (i.e., harms had to be related to a weight loss or maintenance intervention

Obesity-Related Morbidity and Mortality in Adults 11 Kaiser Permanente Research Affiliates EPC



that met our inclusion criteria, including having an adequate comparison group).

Two reviewers independently assessed the methodological quality of each study using
predefined study-design specific criteria developed by the USPSTF.!”® Disagreements in quality
were resolved by discussion. Each study was given a final quality rating of good, fair, or poor.
Good-quality studies were those that met nearly all of the specified quality criteria (e.g.,
comparable groups were assembled initially and maintained throughout the study, followup was
approximately 85 percent or higher, conservative data substitution methods were used in cases of
missing data, no evidence of selective outcome or analysis reporting), whereas fair-quality
studies did not meet these criteria but did not have serious threats to their internal validity related
to the design or execution of the study. Studies we rated as poor-quality had several important
limitations, including at least one of the following risks of bias: very high attrition (generally
>40%), differential attrition between intervention arms (generally >20%); lack of baseline
comparability between groups without adjustment; methods for ascertainment of weight
outcomes were unclear or differed between groups (e.g., self-report or objective measurement
and not reported by group), or issues in trial conduct, analysis, or reporting of results (e.g.,
possible selective reporting, inappropriate exclusion of participants from analyses, and
questionable validity of randomization and allocation concealment procedures). Studies rated as
poor quality were excluded from the review. In studies of pharmacologic interventions most drop
out is due to adverse events or lack of effectiveness and not loss to followup. We allowed studies
with more than 40 percent attrition to be rated as fair-quality if they used adequate data
substitution methods with sensitivity analyses using different methods (e.g., modified intention-
to-treat [mITT],'%” baseline observation carried forward, multiple imputation using a mixed
effects model).2! Because this review was an update of our own work, we did not repeat critical
appraisal of the original studies through full dual-quality rating; rather, we confirmed the quality
rating during data abstraction. In two cases a study included in the previous report was excluded
for poor quality upon re-review due to several methodological issues including high attrition
with lack of adequate data substitution methods, lack of analysis description, and allocation
concealment issues.?> 203

For all of the included studies, one reviewer extracted key elements into standardized abstraction
forms in Microsoft Access® 2010 (Microsoft, Redmond, WA). A second reviewer checked the
data for accuracy. For each study, we abstracted general characteristics of the study (e.g., author,
year, study design), clinical and demographic characteristics of the sample and setting (e.g., age,
race/ethnicity, baseline clinical characteristics, setting, country), analytic methods, and results.
For intervention characteristics, we abstracted detailed information about specific components:
duration, number, and length of sessions; group or individual delivery of counseling; mode of
delivery (i.e., in-person, telephone, electronic, or print); providers and provider training; setting;
and adherence to the intervention. We abstracted the number of sessions and length of sessions
according to what was planned (and not necessarily what was implemented). In order to
summarize and compare interventions’ intensity, we abstracted the total number of sessions
conducted and the total number of contacts made in the first 12 months for each intervention
arm. For this, sessions included any group or individual counseling session, conducted face to
face or by telephone or any web- or computer-based module or session, whereas contacts
included all sessions plus contacts made through mobile phone text messages, e-mails, or
interactions with other web-based or social media platforms. In this case, the number of contacts
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was always greater than the number of sessions. As described below, both variables were
considered when exploring effect modification by intervention intensity.

We categorized each study according to the selection of participants into the study based on their
cardiovascular or cancer risk. The four categories of risk were: 1) increased cardiovascular risk
(e.g., selection was based on having one or more cardiovascular risk factor such as hypertension,
dyslipidemia, metabolic syndrome), 2) subclinical increased cardiovascular risk (e.g., selection
was based on having prediabetes, prehypertension, or other clinical risk factor for diabetes such
as gestational diabetes), 3) elevated cancer risk (e.g., studies in which participants were cancer
survivors or who had a premalignant condition), and 4) low cardiovascular risk or unselected
(i.e., studies that did not select participants on the basis of their cardiovascular or cancer risk).
Studies categorized as low risk or unselected generally enrolled participants based on overweight
and/or obese status, age, and other demographic characteristics.

Data Synthesis and Analysis

We synthesized data separately for each KQ and according to the focus of the intervention (i.e.,
behavior-based weight loss interventions, behavior-based weight loss maintenance interventions,
medication-based weight loss interventions and medication-based weight loss maintenance
interventions). Results for each medication were analyzed and reported separately. The data on
health outcomes (KQ1), intermediate outcomes such as incident cases of diabetes or metabolic
syndrome (KQ?2), and adverse events (KQ3) did not allow for quantitative pooling due to the
limited number of contributing studies and the variability in outcomes measured, so we
summarized those data in tables and narratively. For the results of medications on weight loss
outcomes, there were too few trials (2-3) for each drug to be pooled. For orlistat, where there
were 11 trials reporting weight loss outcomes, there was inconsistency in the measurements
reported for within- and between-group effects (e.g., means, least squares means) and a lack of
reporting of variance precluded meta-analyses of continuous outcomes. We chose not to meta-
analyze the nine orlistat trials that reported the proportion of participants losing at least 5 or 10
percent of their initial body weight given concerns regarding several of the trials’ high and
differential attrition. Instead, we presented a forest plot (without pooling) to illustrate each trial’s
results.

For behavior-based interventions, we ran random-effects meta-analyses using the method of
DerSimonian and Laird to calculate the pooled differences in mean changes (for continuous data)
and a pooled risk ratio (for binary data) for weight outcomes (KQ2).2** Details of our data
analysis methods are included in Appendix B. Briefly, we used the between-group differences
for each outcome as reported by each respective study and favored adjusted over unadjusted
effect estimates. If a between-group effect estimate and variance were not provided, we
calculated a crude effect estimate. Within the pooled analyses, we grouped 12- to 18-month
followup data together and 24-month data separately. If a trial reported both 12- and 18-month
data, we chose 12-month data to pool. If a trial had more than one active intervention arm, we
plotted the most intensive arm or the arm that was the most similar with other interventions
included in the analysis. Of note, we did not include the DPP treatment arm randomized to
metformin®®® or the POWER-UP enhanced brief lifestyle counseling arm which included the
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participants’ choice of meal replacements or weight-loss medications (orlistat or sibutramine)?%

given our review inclusion criteria. We presented the results of other time points and other
intervention arms in tabular format.

We examined statistical heterogeneity among the pooled studies using standard ¥ tests and
estimated the proportion of total variability in point estimates using the I? statistic.2’ We applied
the Cochrane’s rules of thumb for interpreting heterogeneity: less than 40 percent likely
represents unimportant heterogeneity, 30 to 65 percent, moderate heterogeneity; 50 to 90
percent, substantial heterogeneity; and more than 75 percent, considerable heterogeneity.?® We
generated funnel plots to evaluate small-study effects (a possible indication of publication bias)
and ran the Egger’s®®” or Peters?!” test to assess the statistical significance of imbalance in study
size as well as findings that suggested a pattern.

We used visual displays and tables grouped and sorted by potentially important characteristics
and a series of meta-regressions to investigate whether variability among the results was
associated with any prespecified study, population, or intervention characteristics. Specifically,
we examined study quality (good versus fair), percent of participants retained at 12 to 18 months,
link to primary care (conducted in or recruited from primary care or not), whether the trial was
set in the United States, risk status of the sample (increased CV, subclinical, or cancer risk versus
low risk or unselected), participant selection approach (self-selected versus directly recruited),
and a number of intervention characteristics (number of sessions and contacts in the first year,
intervention duration, the main mode of intervention delivery, the presence of any group,
individual, or technology-based components, and the use of self-monitoring).

We used Stata version 13.1 (Stata Corp LP, College Station, TX) for all quantitative analyses.
All significance testing was two-sided, and results were considered statistically significant if the
p-value was 0.05 or less.

Grading the Strength of Evidence

We graded the strength of the overall body of evidence for each key question. We adapted the
Evidence-based Practice Center approach?!! which is based on a system developed by the
Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working
Group.?!'? Our method explicitly addresses four of the five Evidence-based Practice Center-
required domains: consistency (similarity of effect direction and size), precision (degree of
certainty around an estimate), reporting bias (potential for bias related to publication, selective
outcome reporting, or selective analysis reporting), and study quality (i.e., study limitations). We
did not address the fifth required domain—directness—as it is implied in the structure of the key
questions (i.e., pertains to whether the evidence links the interventions directly to a health
outcome).

Consistency was rated as reasonably consistent, inconsistent, or not applicable (e.g., single
study). Precision was rated as reasonably precise, imprecise, or not applicable (e.g., no
evidence). Reporting bias was rated as suspected, undetected, or not applicable (e.g., when there
is insufficient evidence for a particular outcome). Study quality reflects the quality ratings of the
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individual trials and indicates the degree to which the included studies for a given outcome have
a high likelihood of adequate protection against bias. Limitations highlights important
restrictions in answering the overall key question (e.g., lack of replication of interventions,
nonreporting of outcomes important to patients).

We graded the overall strength of evidence as high, moderate, or low. “High” indicates high
confidence that the evidence reflects the true effect and that further research is very unlikely to
change our confidence in the estimate of effects. “Moderate” suggests moderate confidence that
the evidence reflects the true effect and that further research may change our confidence in the
estimate of effect and may change the estimate. “Low” indicates low confidence that the
evidence reflects the true effect and that further research is likely to change our confidence in the
estimate of effect and is likely to change the estimate. A grade of “insufficient” indicates that
evidence is either unavailable or does not permit estimate of an effect. Two independent
reviewers rated each key question according to consistency, precision, reporting bias, and overall
strength of evidence grade. We resolved discrepancies through consensus discussion involving
more reviewers.

Expert Review and Public Comment

The draft Research Plan was posted for public comment on the USPSTF Web site from
December 10, 2015, to January 13, 2016. Several comments suggested including studies of
women during the postpartum period; the USPSTF changed the Research Plan to include
postpartum women. A final research plan was posted on the USPSTF’s Web site on March 31,
2016.

USPSTF Involvement

We worked with six USPSTF members at key points throughout this review, particularly when
determining the scope and methods for this review and developing the Analytic Framework and
KQs. After revisions reflecting the public comment period, the USPSTF members approved the
final analytic framework, KQs, and inclusion and exclusion criteria. AHRQ funded this review
under a contract to support the work of the USPSTF. An AHRQ Medical Officer provided
project oversight, reviewed the draft report, and assisted in the external review of the report.
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Chapter 3. Results

Included Studies

Our literature search resulted in 15484 unique citations. For these, we provisionally accepted 571
articles for full-text review based on titles and abstracts (Appendix C). Following review of full-
text articles and critical appraisal, we included 124 trials of weight loss or weight loss
maintenance interventions'6% 161, 168, 172,173,205, 206, 213330 repnrted in 238 publications (Appendix

D). Of the included trials, 80 trials examined the effectiveness of behavior-based weight loss
interventions, 205 206. 214,215, 217,219, 221, 224, 225, 228-232, 234, 235, 237, 240, 242, 243, 245, 249-258, 261, 262, 264-267, 269-
272,274-281, 283, 286, 288-291, 293, 295, 300-302, 305, 306, 308, 310, 314-316, 318330 ,11 4 39 avamined the effectiveness

and/or harms of medication for weight 1088160’ 161, 168, 172,173, 213, 216, 218, 220, 222, 226, 227, 236, 238, 239, 241,

244,246, 248, 259, 260, 263, 268, 273, 285,292, 297-299, 304, 307,311 (Paple 2). An additional 12 trials (9 behavior-
based?23 233, 282, 284, 204,296,303, 309,313,317 514 3 medication-based?”> 27> 312) evaluated the
effectiveness of a weight loss maintenance intervention. We carried forward 41 studies from our
prior review and added 83 new studies (Table 2).

Of the 571 articles that were reviewed, the most common reasons for exclusion were: a lack of
relevant outcomes (k=50), less than 12-month followup (for effectiveness studies) (k=59), and a
lack of an appropriate comparator (comparative effectiveness, controls told specifically not to
lose weight) (k=92). Appendix E contains a list of all excluded studies and their reasons for
exclusion.

Given the diversity of interventions included in this review, we organized the results by: 1)
behavior-based weight loss interventions (k=80), 2) behavior-based weight loss maintenance
interventions (k=9), 3) medication-based weight loss interventions (k=32), and 4) medication-
based weight loss maintenance interventions (k=3). Weight loss maintenance trials are those in
which participant randomization occurred after weight loss (either as part of or outside of the
study).

Study and Population Characteristics

Behavior-Based Weight Loss Interventions

Of the 80 behavior-based weight loss trials, 20 were carried forward from previous review and
60 new studies were added (Table 2). All of the included studies were RCTs; 11 were cluster
RCTs with randomization of health centers or primary care practices, physicians, or families.?!*
225,231,232, 235,269,271, 318, 320, 329, 330 Sample sizes ranged from 30 to 2161, and the median sample
size was 240. Followup at 12 months ranged from 57.0 percent to 100 percent. The majority of
the trials (k=47) took place in the United States, and the remaining trials were conducted in
Europe (k=15), the United Kingdom (k=11), Japan (k=3), Australia (k=2), and Canada (k=2).
Recruitment varied, with at least some self-selected into the trial based on broad-based
recruitment methods (35 trials), or direct recruiting through methods such as targeted mailings or
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appointments with their primary care providers (40 trials). The remaining trials applied mixed
recruitment methods.

Half of the behavior-based weight loss trials represented a general, unselected population of
adults who were eligible for participation based on their BMI alone (k=40) (with or without other
demographic limitations [e.g., age, race/ethnicity]) (Table 3). Five additional trials specifically
enrolled adults at elevated cancer risk (i.e., cancer survivors, those with colorectal adenomas).?!”
229,235, 288,310 The remaining 35 trials selected participants based on increased subclinical (k=19,
e.g., prediabetes, family history of diabetes, high-normal blood pressure) or clinical (k=16, e.g.,
hypertension, dyslipidemia) cardiovascular risk. Across all 80 trials, regardless of participant
selection into the trials, cardiovascular risk status of the participants was underreported and
variable among those that did report baseline prevalence. Among those that reported risk status
the proportion of affected participants varied broadly: prediabetes (8.5 to 100 percent; k=16),
diabetes (0 to 43 percent; k=49), hypertension (0 to 100 percent; k=24), and dyslipidemia (0 to
67.7 percent; k=12).

The majority of trials (k=71) included adults who were overweight or obese, with eight trials
limited to adults with obesity (i.e., BMI 230 kg/m?) and one trial limited to adults who were
overweight (BMI 25-29.9 kg/m?).23! Very few trials placed an upper bound for eligible BMIs; in
those that did, the upper bound ranged from 29.9 kg/m? (in the only trial limited to adults who
were overweight) to 60 kg/m*. The mean baseline BMI ranged from 25.2 kg/m? (among a sample
of Japanese adults aged 50-69 years) to 39.2 kg/m? (among a sample of African American
women aged 30-65 years) with a median of 33.4 kg/m?. The standard deviations were large,
indicating that there was a wide range of baseline BMI’s and that baseline BMI’s overlapped
even among trials with different BMI inclusion criteria (Figure 2). Only five trials®>> 263270, 286.

21 included eligibility criteria based on central adiposity (i.e., waist circumference).

The mean age of included participants ranged from 22.4 to 66.0 years (median, 50.3 years).
While none of the trials restricted participation to older adults, the mean age was above 60 years
in six trials.?!7-22% 235, 243.270. 326 One trial focused on college students aged 18-35 years.>*? Four
trials were limited to men,?*% 27 281.286 and 14 were limited to women.?2%> 234 233, 240,250, 261, 269, 277,
288,289,295, 310,321, 330 Of the trials restricted to women, some were further restricted to specific
subgroups of women, including: women with a history of breast?*> 23> 288 or endometrial
cancer,’!? postpartum women,?% 277-321.330 and African American women.?**-2 Eleven trials
focused on specific racial or ethnic groups including African Americans,?** 6% Asians?7-270-274
316 and South Asians,??> American Indian,?’® or those of Hispanic ethnicity.?’®2°% 32! There was
no consistent reporting of socioeconomic status of the participants; however, based on the
variables that were reported, most of the sample represented adults with medium to high
socioeconomic status based on education, income, and employment.

Behavior-Based Weight Maintenance Interventions

Of the nine behavior-based weight loss maintenance trials, three were carried forward from
previous review (Table 2). The nine studies included eight RCTs and one cluster RCT
(randomized based on assignment to a previous weight loss intervention).?** Sample sizes ranged
from 92 to 1032 (median, 201), with a followup of 74 to 95 percent at 12 to 18 months. The
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majority of the trials (k=6) took place in the United States, and the remaining trials were
conducted in UK, Finland, and Australia. Recruitment procedures varied across trials, but at least
some of the participants self-selected into the trials as a result of broad-based recruitment
methods such as advertising with the community, health insurance, or PCP.

All but one behavior-based weight loss maintenance trial represented a general, unselected
population of adults who were eligible for participation based on BMI alone (k=8), with one trial
specifically enrolling adults with cardiovascular risk (i.e., hypertension and/or dyslipidemia)
(Table 3).3% Six trials?33 282,284, 303,309,317 conducted weight loss interventions prior to
randomizing participants into the maintenance interventions, with three trials randomizing only
those with at least 4 kg of weight loss.?*% 282284 The mean BMI at enrollment in these trials was
34.2 kg/m?. The remaining three trials selected patients based on achieving a weight loss of 5 to
10 percent in the 1 to 2 years before randomization and did not include weight loss as part of the
trial (mean BMI, 33.1 kg/m?).2%% 29313

The mean age of included participants across studies ranged from 46.4 to 61.8 years (median,
49.2). One study examined only women,?** and one was limited to men.?!” The majority of
studies did not report information regarding participant race/ethnicity or socioeconomic status.
Based on the limited information available, the study populations appeared to be majority white
(percent of non-white participants ranged from 5.4 to 41.9%) with medium to high
socioeconomic status based on limited data on education, income, and/or employment.

Medication-Based Weight Loss Interventions

Of the 32 medication-based weight loss studies, 16 were carried forward from previous review
(all related to orlistat) and 16 new studies were added (Table 2). Among the 32 studies, 20 RCTs
were included in the review of the benefits of weight loss medications (KQ1 and KQ?2), and all
of the studies (30 RCTs, 1 retrospective cohort, and 1 event monitoring study) were included in
the review of potential harms of medications (KQ3). Sample sizes ranged from 48 to 3,731 in the
RCTs (median, 542). About one-half of the trials (k=15) took place in solely in the United States.
The remaining trials were conducted in Europe (k=14), Australia/New Zealand (k=1), and
multiple countries/regions (k=2). Fourteen studies had run-in periods to assess compliance with
taking the medication. The trials that examined health outcomes (KQ1 and KQ2) lasted 12 to 48
months, with six trials contributing outcome data at 24 months or longer,!60: 161 172,220, 241, 246, 285,
292,297 Of the trials included for the effectiveness of weight loss, followup at 12 to 18 months
ranged from 50 to 96 percent. The body of evidence regarding harms (KQ?3) also included trials
with shorter followup (1 to 6 months). The retrospective cohort and event monitoring study
examined harms over a median of 150 days to 3 years.?!3 24

The majority of studies recruiting from academic, research, or specialty care settings; recruitment
procedures were not well described. Five trials specifically reported conducting at least some
communitywide recruitment (via local advertising).!6!22%-239.259. 297 Ope trial recruited
participants from a primary health care setting,?* and two studies were conducted in a primary
care setting, 246263

Almost two-thirds of the weight loss medication trials (21 of 30 trials) were conducted in
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generally unselected populations based on their BMI alone. Thirteen of these trials in unselected
populations required BMI to be greater than or equal to 30 kg/m? but allowed those with BMIs
>27 kg/m? if cardiovascular risk factors were present.!60- 161. 168, 172, 173, 216, 218, 220, 239, 244, 246, 285, 311
One trial selected participants based on the presence of prediabetes,” and eight trials selected
those with one or more cardiovascular risk factors (e.g., hypertension, dyslipidemia).?? 226 227.
236,241,263, 273, 304 Across all 30 trials, cardiovascular risk status of the participants was
underreported. In those reporting risk status, 1 to 68 percent had prediabetes (k=8), 0 to 27
percent had type 2 diabetes (k=21), 0 to 100% had hypertension (k=11), and 21 to 100 percent
had dyslipidemia (k=13). Overall, approximately two-thirds of the trials (k=19) included adults
who were overweight or obese, with eleven trials limited to adults with obesity (BMI 2 30
kg/m?). The mean baseline BMI ranged from 31 to 42 kg/m? (median, 36.1 kg/m?). The large
standard deviations indicate a wide range of baseline BMI’s that overlapped among trials with
different BMI inclusion criteria (Figure 3). No trial had eligibility criteria based on central
adiposity (i.e., waist circumference).

The mean age of included participants ranged from 41 to 58 years (median, 45 years). All studies
comprised both men and women (25 to 90% female), with all but one study*” including more
females than males. Of the 18 trials that reported race and/or ethnicity of the sample, the percent
of non-white participants ranged from 5 to 37 percent. No trials focused on specific racial or
ethnic groups and there was no reporting of socioeconomic status. Baseline characteristics were
similar in the two non-RCT studies.?!> 24

Medication-Based Weight Maintenance Interventions

Two medication-based weight loss maintenance trials were carried forward from the previous
review,?*”- 287 and one new trial was added (Table 2).>'?All were RCTs conducted in research
clinics and were set in the United States, Canada, and Scandinavia. Sample sizes ranged from
309 to 542 with a followup of 65 to 74 percent at 12 to 36 months. All three trials began with an
active weight loss phase, which lasted for 4 to 24 weeks, during which all participants were
prescribed hypocaloric diets and exercise with no pharmacologic intervention. Participants were
required to lose 5 to 8 percent of their baseline weight prior to randomization to the maintenance
intervention. One trial was limited to adults with at least one cardiovascular risk factor. The
mean baseline BMI at enrollment into the maintenance phase ranged from 32.8 to 37.5 kg/m?.2%
The mean age of included participants was 46 to 47 years with the majority of the participants
being female (51 to 84%) and white (12 to 16% non-white). There was no reporting of
socioeconomic status.

Intervention Characteristics

Behavior-Based Weight Loss Interventions

Within the 80 weight loss trials, 105 unique weight loss interventions were evaluated against
control conditions (Table 4). The interventions were highly variable across the included trials in
terms of the modes of delivery, number of sessions and contacts, and interventionists. However,
specific weight loss messages and behavior change techniques were consistent across the trials
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(Table 5; Appendix F Table 1). Duration of interventions ranged from 3 months (in six trials)
to 5 years (in one trial), with the majority taking place for a minimum of 1 year. One-third of
interventions provided a “core” intervention period (described as “core,” “active,” or “intense”
phases) generally for 3 months to 1 year and then followed up with a support phase (also
described as “maintenance” in some trials), generally for 9 to 12 months. The remaining
interventions did not distinguish between “core” and “support” phases.

To better summarize the interventions, we categorized each intervention arm according to the
main mode of intervention delivery into the following groups: 1) group, 2) individual, 3) mixed,
4) technology-based, and 5) print-based (Table 4). Across the 105 intervention arms, just over
one-third (36 arms in 26 trials) were primarily group-based counseling interventions.?!4 215221
230,243,249, 253-255, 261, 262, 266, 267, 270, 276, 280, 295, 300, 301, 314, 316,321, 323,327,329 Group-based interventions
ranged from 8 group sessions over 2.5 months to 52 weekly group sessions over 1 year (median,
23 total sessions in the first year). Twelve interventions (in 7 trials?34 261300, 301,314,327, 329y
provided group sessions beyond 1 year (1.5 to 3 years total intervention time). Groups typically
consisted of classroom-style sessions with 8 to 12 participants per group, and each session lasted
1 to 2 hours. Within the group-based interventions, five trials (9 arms) provided referral and free
access to commercially available group-based weight loss programs including Weight
Watchers,?? 25% 267323 Slimming World*?! 2°° and the Size Down program?> (both provided by
the UK National Health Service [NHS]), and Rosemary Conley (UK-based weight loss
program).?> Six of the group-based interventions offered minimal supplemental support, with
one brief individual counseling session !4 221> 300, 301,327, 329

In 30 trials (with 33 arms), the main mode of intervention delivery was individual-based

SupDoOrt 205 206, 217,219,224, 225,229, 232, 234, 237, 250, 252, 255, 257, 265, 269, 271, 275, 283, 286, 289, 291, 305, 306, 308, 318,
320,324,325, 328 Ty most of these (24 arms), counseling was provided through face-to-face
intervention sessions with or without ongoing telephone support. The remaining nine individual-
based interventions were provided remotely through telephone counseling calls (average 15 to 30
minutes) and Web-based self-monitoring and support. One trial evaluated three individual-based
strategies that included telephone support only, a mailed food basket only, and telephone support
plus the mailed food basket.** In general, the individual-based counseling interventions had
fewer sessions or contacts than the group-based interventions; the median number of sessions in
the first year for individual-based interventions was 12 compared with 23 in group-based
interventions. DPP was the most intense individual-based intervention, offering participants
weekly and then bimonthly individual counseling sessions with case managers over 3 years.?%
Another example of an intense individual intervention was one that offered free access to weekly
individual counseling sessions through Jenny Craig.?®’

We categorized 16 interventions (within 14 trials?!% 240 251, 256,258, 274,275, 288, 290, 302, 310,315, 326, 330
as “mixed” interventions as they included relatively equal numbers of group- and individual-
based counseling sessions with or without other forms of support (telephone, print, Web-based).
All but four of these interventions took place for more than 1 year, and most had more than 12
sessions in the first year (median number of sessions [23] was same as median for group-based
interventions).

In another 20 interventions (17 trials), the main component of the intervention was technology-
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based, including computer- or Web-based intervention modules,?!- 264 272277, 279, 281, 308, 315 yy ey

based self-monitoring, mobile phone-based text messages, smartphone applications, or social
networking platforms,24? 24 265,293, 302,320,322 51 DVD learning.?*® In all but two of these
interventions,?*!- 2 there was no face-to-face interaction with an interventionist. There was only
one trial (2 arms) that delivered its intervention entirely through print-based tailored materials.?*

Across all intervention types, 19 interventions included interaction with a primary care provider
(PCP) although the level of interaction with the provider was variable across the interventions.?%
219,221,224, 231,232, 237, 255, 257, 269, 271, 305,310, 318, 324, 327,338 [y three of these interventions, PCP
involvement was limited to encouragement to take part in and/or referral to interventions
conducted by other providers (i.e., group-based interventions conducted by lifestyle coaches or
registered dietitians) or in other settings (i.e., commercial weight loss program).2!-221:224 Ip
seven trials, PCPs reinforced intervention messages through brief counseling sessions.2%%231.237:
310,324,327, 328 A PCP was the primary interventionist in only six interventions, providing 3 to 12
months of individual counseling.?3% 253 257.269. 305,318 The intervention providers were highly
diverse in the remaining trials not involving PCPs and included behavioral therapists,
psychologists, registered dietitians, exercise physiologists, lifestyle coaches, and other study-
hired medical or public health staff. Most trials included interventionist training prior to the start
of the intervention; in those that gave specific details (k=43), training was fairly intense, ranging
from 2 hours to 4 days as well as regular check-ins or supervised sessions to ensure fidelity to the
intervention protocol. In one trial,?’! the focus of the intervention was to educate primary care
providers on the benefits of weight loss and effective treatment options through small group
meetings. Each practice was then asked to devise an individual weight management protocol for
their patients who had obesity to help them achieve 10 percent loss of their body weight.

The trials had very similar messages in terms of specific weight loss and behavioral goals. Most
of the interventions were designed to help participants achieve a 5 percent or greater weight loss
through a combination of dietary changes (including specific caloric goals) and a gradual
increase in physical activity (generally promoting at least 150 minutes of moderate-intensity
activity per week). A few trials mentioned promoting specific dietary approaches including the
DASH diet (Dietary Approaches to Stop Hypertension),??% 39320 3 Mediterranean food
pattern,?®! or the Magedeburg Dual Diet (500 kcal/day reduction and consumption of low
glycemic index foods).?%> Only one trial*'* encouraged a very low-calorie diet (800 to 1000
kcal/day). In two trials,?>* 2%° prepackaged meals were provided directly to participants. In one
trial,>° the intervention was exclusively focused on dietary changes and participants were
specifically told not to exercise.

In addition to group, individual, and technology-based education and counseling, most
interventions provided additional tools to assist with weight loss (e.g., pedometers, food scales,
exercise videos). One intervention provided monetary incentives for weight loss.2>* Most of the
trials targeted individual participants, but a few encouraged participants to invite family
members to join intervention activities?2® 243 300, 301, 306,316,320 54 two specifically targeted
family pairs or units (i.e., mother-daughter pairs**or adult relatives®>).

Twelve trials (14 intervention arms) provided interventions modeled closely after the DPP
lifestyle intervention for application in the community?!'4 215230, 258, 277,278,290, 316,319, 321
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primary care.?®® 328 A number of these trials tailored the DPP intervention for a specific
population (e.g., Latinos, postpartum women with recent gestational diabetes) and included
additional intervention components such as individual counseling sessions with community
health workers. All but one®?® of these trials were among adults at increased diabetes (9 trials) or
cardiovascular risk (2 trials). Three of the trials adapted the DPP core curriculum to be provided
strictly by DVD,?% text messages,*!® or a Web site.?’” Three additional trials described using or
adapting DPP materials as part of their interventions but did not closely follow the DPP
framework and were conducted among unselected adults or those at low cardiovascular and
diabetes risk.?37-261:305

In general, rates of participation or participant adherence were relatively high (Appendix F
Table 1). Most of the studies reported that more than two-thirds of the intervention participants
completed the full intervention, or alternatively, that all participants completed more than two-
thirds of the intervention. However, participation rates appeared to decline over time, especially
as intervention intensity lessened. This pattern held true even among interventions that were
primarily technology-based.

The majority of trials employed a minimal weight loss intervention (k=42) or usual care (k=24)
arm for the control group (Appendix F Table 1). Most of the minimal intervention and usual
care groups consisted of generic self-help print or Web-based materials focused on weight loss,
diet, and physical activity changes, and diabetes prevention (e.g., the National Heart, Lung, and
Blood Institute’s “Aim for a Healthy Weight” brochure). A handful, however, were more intense
and included 30 minutes to 2 hours of nontailored group weight-loss counseling sessions, brief (2
to 3 minutes) quarterly counseling sessions with a PCP, or more intense individualized
counseling two to four times per year, 205 225,237, 265, 267, 272, 288, 289, 305, 306, 324, 326, 328, 329

Behavior-Based Weight Maintenance Interventions

Within the 9 behavior-based maintenance trials,?3 282 284 294,296, 303, 309, 313, 317 there were 15

unique weight loss interventions evaluated against control conditions; 4 trials had more than 1
active intervention arm compared with a control condition (Table 6; Appendix F Table 2). The
maintenance interventions included group interventions (6 arms),?8% 284313 technology-based (4
arms),?*% 393313317 individual counseling sessions conducted in person or by phone (4 arms),>*
296,303 or a combination of individual and group counseling (1 arm)**® (Table 7). Duration of the
maintenance interventions ranged from 6 months to 5 years, with the majority taking place for 12
to 18 months. The number of sessions within the first year ranged from 0 (Web-based self-
monitoring only) to 26 with majority of the interventions having greater than 12 sessions in the
first year. Only one study, which included four intervention arms, specifically reported that the
intervention included interaction with a PCP (physician or nurse) paired with a clinical
psychologist.”

The interventions were designed to help participants maintain weight loss by continuing dietary
changes and physical activity. There was a focus on reviewing nutrition, exercise, and behavioral
topics as well as self-monitoring, identifying barriers, problem-solving, peer support, and relapse
prevention. Programs also provided participants with tools to assist in weight loss maintenance
(e.g., food diaries, pedometers) and one intervention included monetary incentives for program
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adherence.?®*

In most trials, the majority of the sessions were attended or contacts completed during the first 6
to 12 months (Appendix F Table 2). However, similar to the trials of behavior-based weight
loss interventions, participation began to drop off, especially beyond 12 months.

Following an administered weight loss intervention?3?: 282.284.303.309.317 o1 after study
enrollment,?** 26313 the control groups received either no intervention (k=4),23% 282 284,317
minimal intervention (e.g., generic self-help print or Web-based materials or minimal phone
contact) (k=3),2%4 303313 or usual care (e.g., care offered as part of health plan enrollment)
(k:2).296’ 309

Medication-Based Weight Loss Interventions

All of the medication-based weight loss studies examined FDA-approved dosages of medications
(Table 8): liraglutide at 1.8 mg QD or 3.0 mg QD, lorcaserin at 20 mg (10 mg BID), naltrexone
and bupropion at 32/360 mg (16/180 mg TID), orlistat at the prescription strength dosage of 360
mg daily (120 mg TID) and over-the-counter dosage of 180 mg (60 mg TID), and phentermine-
topiramate at 15/92 mg and 7.5/46 mg. We did not abstract data on nonapproved dosages.

Within all trials, both groups received identical behavioral interventions. Participants were told
to follow energy-restricted diets (generally with a 500- to 800-kcal/day deficit) and increase
physical activity in addition to taking the medication. The extent of the behavior-based
component of the intervention varied widely among studies—from a single visit with a study
physician®* to weekly, 90-minute group sessions.*!" The most common behavior-based
intervention was to require participants to complete food records that were discussed with
nutritionists at study visits (which ranged from monthly to quarterly).

Medication adherence was rarely reported; however, almost all trials reported the percentage of
participants who completed the trial on the drug/placebo. Completion rates ranged from 10 to 93
percent, with most studies having completion rates between 50 and 70 percent. Of note,
completion rates tended to be higher among the intervention groups than control groups.

Medication-Based Weight Maintenance Interventions

Three trials examined the effect of medication on weight loss maintenance following a weight
loss intervention. Two medication-based weight loss maintenance studies examined orlistat, one
at the prescription strength dosage of 360 mg daily (120 mg TID)**” and one at both prescription
and over-the-counter strengths (180 mg [60 mg TID]),?*’ and one study examined liraglutide 3.0
mg QD (Table 8).>'? During the maintenance phase, participants were prescribed energy intakes
to either maintain weight or result in a 500- to 600-kcal/day energy restriction, were encouraged
to exercise regularly, and met with dieticians or behavioral counselors. While no trials reported
on pill compliance, the percentage of participants who completed the trial on the drug/placebo
ranged from 70 to 77 percent in the two trials that reported these data.
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Study Quality

Within the 89 included behavior-based weight loss and weight loss maintenance trials, we rated
26 as good quality and the remaining 63 as fair quality (Table 2). In general, the 26 good-quality
trials were characterized by valid randomization procedures, comparable groups at baseline (or
adequate adjustment for known baseline differences in the analysis), high sample retention (i.e.,
85% or greater retention at 12 months), the use of reliable and valid measurement instruments
applied equally across arms, evidence of fidelity to the intervention protocol, no evidence of
selective outcome or analysis reporting, and appropriate analyses, including intention-to-treat
principles using multiple imputation or other conservative data imputation procedures for
missing data (e.g., baseline observation carried forward). Most of the trials rated as good quality
included published design papers or protocols with extensive details on their randomization
methods, procedures for maintaining fidelity to the intervention, and data analysis plans.
Additionally, several of the good-quality trials were multisite trials with data coordinating
centers, including the three POWER trials,?%% 2% 224.331 TOHP phases I and I1,°% 3°! the TONE
trial,*?® and DPP.?%> Some common limitations of the fair-quality studies included lack of
reporting details about allocation concealment, relatively higher (i.e., >20%) and differential
attrition between groups, and no attempt (or lack of reporting) to account for missing data or
only completers-only analyses. The main risks of bias for the 12 behavior-based intervention
studies we rated as poor quality included differential attrition between intervention arms
(approximately 10 to 30% differential attrition) with completers-only analyses or unclear
methods for handling missing data coupled with other issues in trial conduct, analysis, or
reporting of results (e.g., intervention fidelity, possible selective reporting, inappropriate
exclusion of participants from analyses, questionable validity of randomization and allocation
concealment procedures). In addition, three of the studies excluded for poor quality used
different procedures for measuring participants’ weight at baseline and followup. In these trials,
baseline weight was objectively measured using standard protocols, whereas weight at followup
was self-reported by participants for the full or partial sample and the percent of self-reported
weights was not reported by treatment group.

All 35 of the medication trials were rated as fair quality; none were rated as good quality (Table
2). One study included in KQ3 (harms) had intermediate health outcome data, but these data
were not evaluated as the study was rated poor quality for KQ1 and KQ?2 because of greater than
20 percent differential attrition early on in the study with limited data substitution methods.?** In
addition, one study only eligible for inclusion for KQ3 (harms) was excluded for poor quality
due to incomplete description of the collection and reporting of adverse events.>*? The biggest
threat to internal validity within this body of evidence is high rates of attrition and missing data,
which is a substantial and frequent issue in weight loss medication trials.?’! Because most
dropouts are due to adverse events or lack of effectiveness of the intervention and not study
design flaws, we rated studies with high attrition as fair quality if they used adequate data
substitution methods with sensitivity analyses evaluating various substitution methodologies. A
study evaluating data substitution methods in obesity medication trials concluded that data
substitution methods were generally adequate for protecting against false positive and false
negative results in the majority of medication weight loss trials.?’!
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KQ1. Do Primary Care-Relevant Behavioral and/or
Pharmacotherapy Weight Loss and Weight Loss
Maintenance Interventions Lead to Improved Health
Outcomes Among Adults Who Are Overweight or Have
Obesity and Are a Candidate for Weight Loss Interventions?

Summary of Results

Health outcomes were minimally reported in the behavior-based weight loss and maintenance
trials (k=20; n=9,910). In four weight loss trials (n=4,442) reporting mortality, there were no
significant differences between groups over 2 to 16 years. Two weight loss trials (n=2666),
reported on cardiovascular events, with neither finding differences between groups over 3 and 10
years. Health-related quality of life (QOL) was evaluated in 17 weight loss and maintenance
trials (n=7120), with almost all showing no differences between groups.

Trials of medications for weight loss examined few health outcomes beyond QOL (k=10;
n=13145). Although there was evidence of greater improvement on an obesity-specific QOL
scale in those randomized to medications for weight loss compared with placebo within most of
the trials, the differences were small and of unclear clinical significance, especially given high
dropout rates in medication trials. None of the medication-based maintenance trials reported the
effects of the interventions on health outcomes.

Detailed Results

Behavior-Based Weight Loss Interventions

Eighteen trials reported the effects of behavior-based weight-loss interventions on at least one
health outcome (n=9543);205 206, 219, 234, 235, 243, 249, 252, 262, 275, 278, 288, 301, 306, 310, 315,323,326 o rateqd
half of these trials as good quality. Thirteen of the 18 trials were newly identified as part of our
update; the remaining 5 trials—which included the DPP, the Finnish DPS, PREDIAS, TOHP
Phase II, and TONE—were included in our previous review.

All-Cause Mortality

Four good-quality trials (n=4442), all included in our previous review, reported the effect of the
intervention on all-cause mortality.20% 301, 306.326,333335 Qyera]], few deaths occurred in the three
trials of adults (aged 25 to 65). One trial in older hypertensive adults (age 60 to 80) found higher
overall rates of death in both arms; however, none of the four trials found significant between-
group differences in mortality over 2 to 16 years of followup. After approximately 4.5 years of
followup, DPP (n=2161) found that the placebo group had a nonsignificant higher mortality rate
per 100 person-years compared with the lifestyle intervention group (0.2 vs. 0.1).2%° In Phase 11
of TOHP, a hypertension prevention trial (n=1191), five versus two participants in the
intervention and control groups died, respectively, over 2 years.*"!: 33} The Finnish DPS (n=505)
found no significant difference in all-cause mortality after 10.2 years of followup with 6 versus
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10 deaths in the intervention versus control groups (HR, 0.57 [95% CI, 0.21 to 1.58]).306: 334
Finally, TONE (n=585), a study in hypertensive adults aged 60 to 80, found no significant
difference in the all-cause mortality after 16 years of follow up (HR, 0.82 [95% CI, 0.55 to
1.22]).3%

Cardiovascular Disease

The DPP2%% 336 and the Finnish DPS?%% 334 trials (n=2666) reported on the incidence of
cardiovascular (CV) events over the course of the study, including stroke or myocardial
infarction. There was no statistically significant difference between groups on the number of
participants in the intervention groups of DPP and DPS who experienced CV events compared
with control participants after 3 and 10 years of followup, respectively.2>3% Within DPP,
nonfatal CV events occurred in 2.2 percent of lifestyle intervention participants (9.7 events/1000
patient-years) (n=1079) compared with 1.7 percent of placebo participants (7.3 events/1000
patient-years) (n=1082), which was not statistically different.’*¢ CV-related deaths occurred in
only two and four participants in the lifestyle and placebo groups, respectively.®*® In the Finnish
DPS trial, after 10.2 years, there were 57 new CV events (22.9 per 1,000 person-years) in the
intervention group and 54 events (22.0 per 1,000 person-years) in the control group (HR, 1.04
[95% CI, 0.72 to 1.51]).%%*

Health-Related Quality of Life and Depression

Fifteen trials (n=6893 examined health-related quality-of-life (QOL) outcomes (Table 9).2%206:
219,234,235, 243, 249, 252, 262, 275, 278, 288, 310, 315, 323 The data were limited in that only six trials presented
absolute changes in QOL scores; the remaining just reported whether or not there were
significant differences between groups in QOL outcomes. Three of 14 trials found statistically
significantly greater improvement on the physical component summary score (but not the mental
component summary score) after 1 to 3 years of followup among intervention participants versus
control participants (absolute between-group differences ranging from 1.5 to 2.5 points on a 100-
point scale).2%% 21524 There were no other significant differences between groups on other
measures of QOL.

None of the included trials reported the effect of the intervention on the incidence or prevalence
of depression over the course of the study. Two trials (DPP and the Finnish DPS) reported the
prevalence of participants on antidepressant medications after 3 to 4 years of followup and found
no significant differences across treatment arms.**”- 338

Behavior-Based Weight Loss Maintenance Interventions

The only health outcome reported in behavior-based weight loss maintenance interventions was
QOL which was evaluated in two trials; both found no significant effects after 1 to 2 years of
followup (Table 9).28%2%

Medication-Based Weight Loss Interventions

Ten of 32 medication-based weight loss trials reported the effects of the intervention on health
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outcomes, including QOL (10 trials) and CV events (2 trials).!7? 173,218, 220, 241,244, 285,292, 304, 311 Ty
general, findings related to health outcomes were limited by reduced long-term followup, with
many trials reporting rates of 35 to 55 percent loss to followup by 12 to 24 months (Table 2,
Table 8).

Cardiovascular Disease

Liraglutide. Within one trial (n=3723) there were three CV events in both the liraglutide and
placebo arms (0.12 and 0.24 percent, respectively) after 13 months (statistical testing not
reported).?®® Participants with prediabetes at baseline (n=2201) were followed for an additional
23 months (total of 36 months), with an additional two CV events in those randomized to
liraglutide and none in the placebo arm (statistical testing not reported).>*

Phentermine and topiramate. One trial of phentermine and topiramate (n=2487) reported
similarly low rates of CV events in the intervention and placebo arms (0.4, 0.6, and 0.7 percent
in the 15/92 mg, 7.5/46 mg, and placebo arms, respectively) across 13 months followup
(statistical testing not reported).?*!

Quality of Life

Liraglutide. Two liraglutide trials examined changes in QOL (Table 10).2>% 285 The smaller trial
(n=196) reported QOL improvement in both arms during the first 12 months, without between-
group statistical testing.??° The larger trial (n=3662) found significant improvements in QOL in
those randomized to liraglutide versus placebo at 13 months (absolute between-group differences
ranging from 0.9 to 3.1 points on a 100-point scale).?®> Among a subset of participants with
prediabetes, there were mixed results in QOL changes at 36 months.33? 285339

Lorcaserin. Two trials of lorcaserin (n=6139) examined changes in QOL at 12 months, both
finding !> "that greater improvements in QOL were seen in those randomized to lorcaserin
compared with those in the placebo arm (absolute between-group differences not reported,
p<.001) (Table 10).17> 173

Naltrexone and bupropion. Three trials (n=2815) of naltrexone and bupropion examined QOL
after 12 to 13 months (Table 10). 2!8 244311 A]] trials reported that QOL improved more in those
who received naltrexone and bupropion compared with those who received placebo (absolute
between-group differences not reported, p<.001).

Orlistat. Changes in QOL were evaluated in two orlistat trials (Table 10).2°%3% One (n=333)
noted a statistically significant higher score on one QOL subscale in those on orlistat compared
with placebo after 12 months; however, there were no other significant differences.’** Another
trial (n=481) found those randomized to orlistat for 24 months had statistically significant greater
satisfaction with their medication and overall therapy, and less overweight distress.?*?

Phentermine and topiramate. One trial (n=2487) identified significantly greater improvements

in QOL with 15/92 mg phentermine and topiramate compared with placebo (data not reported)
(Table 10).24
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Medication-Based Weight Loss Maintenance Interventions

None of the three trials examining the effect of medications for weight loss maintenance reported
the effects of the intervention on health outcomes.

KQ2. Do Primary Care-Relevant Behavioral and/or
Pharmacotherapy Weight Loss and Weight Loss
Maintenance Interventions Lead to Weight Loss, Weight Loss
Maintenance, or a Reduction in the Incidence or Prevalence
of Obesity-Related Conditions Among Adults Who Are
Overweight or Have Obesity and Are a Candidate for Weight
Loss Interventions?

Summary of Results

Participants who received behavior-based weight loss interventions generally lost more weight
and had greater reductions in waist circumference than those in control conditions at up to 24
months followup. Intervention participants had a pooled —2.4 kg (95% CI, —2.85 to —1.92)
greater weight loss at 12 to 18 months. Mean absolute changes in weight ranged from —0.5 kg
(—1.11b) to —9.3 kg (—20.5 lIb) among intervention participants and from 1.4 kg (3.0 Ib) to —5.6
(—12.3 Ib) among control participants. In addition, intervention participants had a 1.94 (95% CI,
1.70 to 2.22) times greater chance of losing 5 percent weight, which translated into a NNT of 8.
Although weight outcomes were less well-reported beyond 12 months, weight loss remained
significantly greater in intervention compared with control conditions in interventions lasting up
to 36 months. Participants who received behavior-based weight loss maintenance interventions
generally maintained more of their weight loss compared with those in control conditions. The
heterogeneity in each individual intervention arm and differences in the populations, settings,
and trial quality made it difficult to disentangle what variables might be driving larger effects.

In the two largest and longest good-quality trials (n=1818), participants randomized to behavior-
based weight loss interventions had a decreased probability of developing type 2 diabetes
compared with control conditions over 3 to 9 years. Although 11 smaller and generally shorter-
duration weight loss trials did not find significant differences between groups, when pooled with
the larger trials, there was a significant 33% reduction in risk of developing diabetes over 1 to 9
years (pooled RR, 0.67 [95% CI, 0.51 to 0.89]; k=9; n=3140; 1°=49.2%). Three large trials
(n=2844) noted benefits of behavior-based weight loss on hypertension and hyperlipidemia
diagnosis and/or medication use; however, effects were not found in five smaller trials. Effects
on metabolic syndrome and CVD risk score were mixed.

Participants randomized to weight loss medications had more weight loss and a greater decrease
in waist circumference than those on placebo. Participants who received medications to assist
with weight loss maintenance generally maintained more of their weight loss and waist
circumference decrease compared with those in control conditions. However, the results were
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limited by high dropout rates and relatively short followup duration in some trials. The most
common intermediate outcome reported (k=4; n=9763) was incident diabetes, and there was a
decreased risk of developing diabetes over 1 to 4 years in those given medications; however,
these trials were similarly limited by high dropout rates. Other intermediate outcomes were
sparsely reported with mixed results.

Detailed Results

Behavior-Based Weight Loss Interventions
Weight Loss

All of the included trials reported treatment effects on at least one measure related to weight
change (i.e., weight change in kilograms [kg] or pounds [Ib], percent weight loss, BMI, waist
circumference, or the proportion of participants losing 5, 7, 10, or 15 percent of their weight
from baseline). All weight-related outcomes for all time points and all arms for all trials are
reported in Appendix G Table 1 for continuous outcomes and Appendix G Table 2 for
dichotomous outcomes. Table 11 summarizes the results for all pooled analyses.

A meta-analysis combining the 67 behavior-based weight loss trials that reported kilograms or
pounds lost at 12 to 18 months found a pooled mean difference of —2.4 kg (—5.3 Ib) more lost in
the intervention versus control groups (mean difference [MD], —2.39 kg [95% CI, —2.86 to
—1.93]; k=67; n=22065; 1°=90.0%) (Figure 4). Although not all trials found statistically
significant results, in all but two cases, intervention participants showed greater reductions in
weight than control participants. Absolute changes in weight ranged from —0.5 kg (—1.1 Ib) to
—9.3 kg (—20.5 Ib) among intervention participants and from 1.4 kg (3.1 Ib) to —=5.6 (—12.3 1b)
among control participants at 12 to 18 months. Across the trials, however, a wide range of effects
was seen within all arms (intervention and control) as demonstrated by large standard deviations
(SDs) relative to the average change. In other words, some adults showed fairly large reductions
in weight, some showed no or modest changes, and some gained weight. All but ning??!>23!- 243,
255,264,269, 272.275. 318 of the trials that reported weight change at 12 to 18 months had interventions
that spanned at least 12 months. Within the eight trials that had interventions less than 12 months
long (i.e., 3 to 9 months), only one reported a statistically significant difference in weight loss at
12 months.?*!

Weight change at followup beyond 12 to 18 months was not as well reported. The pooled MD in
weight change at 24 months was —1.45 kg (—3.2 1b) in favor of the intervention versus control
groups [95% CI, —2.03 to —0.87]; k=21; n= 7268; 1>=67.9%) (Figure 5). Absolute changes in
weight ranged from a 1.0 kg (2.2 Ib) to —5.6 kg (—12.3 1b) among intervention participants and
from 0.3 kg (0.7 Ib) to —4.0 kg (—8.8 Ib) among control participants. Absolute differences
between groups ranged from 0.75 kg in favor of the control group to —4.78 kg in favor of the
intervention group. Only eight trials reported weight change at greater than 24 months, with most
reporting outcomes at 2.5 to 4 years;??>> 234 254,256, 261,301,306, 326 ope reported effects of the
intervention at both 2.5 and 6.6 years, over 4 years after the intervention ended.?*).

Twenty-eight trials reported effects of the interventions on weight change over time. 206 219 224,225,
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234,237, 242,251, 254, 256, 258, 261, 266, 269, 271, 286, 288, 290, 291, 301, 302, 306, 314, 318, 323-326 Ten trials showed

consistent although attenuated, statistically significant benefit of the interventions over time
(from 12 to 48 months followup),2!% 224 238, 261,266,288, 301,306, 323, 325 \y hereas ten trials showed
consistent null effects over time.2%¢ 237 251, 254,256, 269, 271,290, 318 Gy trials reported initial
statistically significant benefit of the interventions at 12 to 18 months, with attenuation of effects
over time such that effects were no longer statistically significant at 18 to 80 months.?3% 242286,
291,314,324 One trial*?® reported a consistent (not attenuated) benefit from a 28-month intervention
at 12, 18, and 30 months. One trial*** reported no benefit from the 3-year intervention at 12 and
24 months but found a statistically significant greater weight loss at 3 years. A forest plot
showing all of the trials that reported weight change over time (i.e., more than one time point),
without pooling, is included to visualize the change in effects over time within each trial (Figure
6). Within the ten trials with a lag time between intervention end and final followup (lag of 2 to
50 months),?3% 254, 261,266,269, 271, 286, 318, 323, 326 o1 reported statistically significant differences in
weight loss at the final time point,26!: 266 323,326

Nine trials that reported a weight outcome could not be included in the meta-analyses for weight
change at 12 to 18 months or 24 months because of limitations in data reporting (e.g., no
measure of dispersion) (Appendix G Table 1).2!4 230, 254,256,257, 276, 278, 280,295 Most of these were
relatively small trials with sample sizes ranging from 50 to 280. Within all of these trials,
intervention group participants experienced greater mean or median weight loss than control
group participants, but only three trials reported these differences as statistically significant at 12
to 18 months 278280295

Separate meta-analyses for between-group mean differences in percent weight change and BMI
at 12 to 18 months followup also showed statistically significant associations with weight loss
interventions (Table 11).

There was no evidence of small-study effects for weight loss based on the Egger’s test.
Weight Loss of 5 Percent or Greater

Forty-five of the 79 trials reported the proportion of participants losing at least 5 percent of their
baseline weight at 12 months or more followup (Appendix G Table 2). A meta-analysis of 38
trials reported that intervention participants had a 1.94 times greater probability of losing 5
percent of their initial weight compared with control groups over 12 to 18 months (risk ratio
[RR], 1.94 [95% CI, 1.70 to 2.22], k=38; n=12231, 1>=67.2%) (Figure 7). Based on an assumed
control risk of 14 percent, the number needed to treat (NNT) to achieve one more adult losing at
least 5 percent of their body weight over 12 to 18 months is 8 (NNT, 7.6). At 24 months, the
pooled risk ratio was attenuated but still suggested an association between behavior-based weight
loss interventions and the proportion of participants losing at least 5 percent of their baseline
weight (pooled RR, 1.51 [95% CI, 1.25 to 1.81], k=13; n=4824, 1’=63.0%) (Figure 8). There
was no evidence of small-study effects for the proportion losing at least 5 percent of their body
weight based on the Peters’ test.

Fewer trials reported the percent of participants losing 10 percent or more of their body weight.
Meta-analyses found that intervention participants were 3.1 times more likely to lose 10 percent
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of their weight compared with controls at 12 to 18 months (RR of 3.06 [95% CI, 2.41 to 3.88];
k=16; 1=6975; 1>=49.0% (Figure 9). In the nine trials reporting this effect at 24 months or
greater, the effects were attenuated over time; however, six trials still had statistically significant
greater probability of 10 percent weight loss in intervention compared with controls, with risk
ratios ranging from 1.6 to 3.8 (Appendix G Table 2).

Waist Circumference

A meta-analysis of 41 trials reported a mean greater reduction of approximately 2.51 cm (1.0
inches) in waist circumference among those in behavior-based weight loss interventions
compared with control conditions at 12 to 18 months followup (95% CI, —3.15 to —1.87; k=41,
n=12180; 1°’=94.6%) (Table 11). Absolute changes in waist circumference ranged from a 0.1 cm
to —11.3 cm among intervention participants and from 1.5 ¢cm to -7.4 cm among control
participants Fewer trials reported the effects of the intervention on other adiposity outcomes such
as waist-to-hip ratio and percent body fat; results related to these outcomes are presented in
Appendix G Table 1.

Incident Type 2 Diabetes

Thirteen trials (n=4095) reported incident type 2 diabetes associated with behavior-based weight
loss interventions (Table 12).20% 215, 225,258, 265, 266,277, 280, 283, 288, 306, 314, 321 Twelve of the 13 trials
were limited to adults with prediabetes or those who were otherwise at risk for diabetes (family
history, history of gestational diabetes, metabolic syndrome); the one remaining trial was
conducted among breast cancer survivors.?*® Most of the trials reported cases of diabetes over 1
year of followup; only five trials reported type 2 diabetes incidence at 2 or more years. In DPP
(n=1295) the estimated cumulative incidence of diabetes at 3 years was 14.4 percent versus 28.9
percent in the lifestyle-intervention versus placebo groups, respectively (between-group crude
incidence difference of -58% [95% CI, 48 to 66]; study-reported number needed to treat of
6.8).2% Similarly, the good-quality Finnish DPS (n=523), a 4-year behavior-based weight loss
intervention trial,>*® 34 found that after 9 years, intervention group participants were
significantly less likely to develop type 2 diabetes compared with the control group (40.0% vs.
54.5%, respectively; HR, 0.4 [95% CI, 0.3 to 0.7]).3° 34 The European Diabetes Prevention
Study (EDIPS) (n=102) applied the DPS intervention in the UK and found a large but
nonsignificant reduction in the incidence of diabetes in the intervention group compared with the
control group after 5 years (9.8% vs. 21.6%, respectively; RR, 0.45 [95% CI, 0.2 to 1.2]).%} In
the remaining ten trials, progression to diabetes was observed less frequently with absolute
cumulative incidence of diabetes at up to 3 years followup ranging from 0 to 15.0 percent in
intervention participants and 0 to 28.9 percent among control participants. Although the
differences between intervention and control groups were not statistically significant, the studies
were generally of shorter duration and smaller than DPP and FDPS.2!5 225, 258, 265,266, 277, 280, 288, 314,
321 When the 2 larger and 7 of the smaller trials that reported rates of incident diabetes were
pooled, there was a significant 33% reduction in risk of developing diabetes over 1 to 9 years
(pooled RR 0.67 [95% CI, 0.51 to 0.89]; k=9; n=3140; 1’=49.2%) (Figure 10).
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Other Intermediate Outcomes

Other intermediate outcomes, including the prevalence of hypertension, use of CVD
medications, prevalence of metabolic syndrome, and estimated 10-year risk of CVD were
sparsely reported within the trials. Rates of hypertension at 18 months to 3 years followup were
reported for the TOHP Phase I (n=564) and Phase II (n=1191) trials as well as the DPP trial
(n=2161) and a smaller study by Nilsen et al. (n=213).301:327.333. 336 TOHP I and II reported 34
and 22 percent reduced risk of incident hypertension at 18 months among those in the weight
loss condition (which also included sodium reduction) compared with the control condition,
respectively.>*3 33 By 3 years in TOHP II, fewer participants in the intervention group (32%)
met criteria for hypertension compared with the control group (39%) (absolute risk difference
[RD], 7.3 [NNT=14]). In DPP (n=2161), the prevalence of hypertension remained stable among
intervention participants (approximately 30%) but increased among control participants (from
approximately 30% to 40%) over 3 years (p<0.001).>*¢ Similarly, use of anti-hypertensive
medications rose from 17 to 23 percent among DPP intervention participants and from 17 to 31
percent among control participants over 3 years (p<0.001). Likewise, fewer weight loss
participants (12%) required drug therapy for either elevated triglyceride or LDL cholesterol
levels compared with control participants (16%) (p<0.001).29>33¢ A smaller study by Nilsen et al.
(n=213) found no significant difference between groups in the percent of individuals with
hypertension by the end of the study; however, there was a high baseline prevalence of
hypertension (74%),%*” Four smaller trials examining medication changes (n from 30 to 772) did
not find significant differences in anti-hypertensive or lipid-lowering medication use between
intervention and control arms.?3% 253288291 Fjye trials (n=3,356) reported on incidence of
metabolic syndrome in intervention and control arms at 1 to 3 years followup with mixed
results.20% 243, 265,286,291 Qimilarly, two trials (n=165) reported mixed findings on the effects of
weight loss interventions on estimated 10-year CVD risk at 1 year based on the UK Prospective
Diabetes Study risk engine or QRISK2.214.243

Subpopulations

Subpopulation analyses were infrequently reported among included studies and often not
prespecified. Even when prespecified analyses were performed, they often lacked interaction
testing, limiting the allowable interpretation of treatment effect by subpopulation.

The differential effects of weight loss interventions for individuals with varying baseline BMIs
was examined in five trials,?3* 266, 288,301,302 5]y two of which?%® 3% prespecified such subgroup
analyses. No trial found that baseline weight was associated with weight change following
interaction testing.

Prespecified analyses of the effect of age were reported in two studies with mixed results. In the
CITY trial among young adults (mean age=29.4 years), a cell-phone based intervention, the
oldest tertile of participants (mean age not reported) lost less weight than the youngest tertile of
participants (mean age not reported).>*> However, in DPP there was a suggestion of a stronger
effect of the lifestyle intervention in older individuals (aged 60 to 85 years); however, there was
no interaction testing, limiting interpretation of this finding.>*!
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Whether sex influenced the effectiveness of weight loss interventions was reported in eight trials,
with six prespecifying interaction testing analyses. Men were generally observed to lose a greater
percentage of their baseline weight than women; however, only two>°"3#? of six studies found
the sex differences to be significant in interaction testing.?3% 266-300.302 Twq exploratory
analyses®> 27 also had mixed results, with one trial reporting greater weight loss in men
following interaction testing.?”’

The effect of race on the effectiveness of weight loss interventions was examined in seven trials,
six of these analyses were prespecified.?!® 300-302. 326,342 There was a trend toward greater weight
loss among white participants than black or Hispanic participants. However, this finding became
nonsignificant in three?!>3%%:3920f the five trials following interaction testing. The two trials that
found a significant racial difference were TOHP II and DPP. In TOPH II, white participants lost
a net 1.8 kg more than African American participants at 18 months.>*! Within DPP, black women
exhibited significantly smaller (approximately half) weight losses (p<<0.01) with the lifestyle
intervention than other race-sex groups.**? One additional trial (TONE) found significantly
greater weight loss in white participants than black participants; however, no interaction testing
was performed.*?% 34} One exploratory analysis among a predominantly non-Hispanic white
female population found no difference by race/ethnicity.2®

Subgroup analyses for all other outcomes were limited by sparse reporting and limited
interaction testing.

Effect Modification

We conducted subgroup analyses and a series of meta-regressions to explore potential effect
modification by prespecified study, population, and intervention characteristics (see Appendix B
Detailed Data Analysis Methods for the full list of variables). We limited these analyses to the
main outcome of change in weight at 12 to 18 months followup, and all meta-regressions
controlled for risk status of the population.

In terms of intervention characteristics, subgroup analyses according to the number of
intervention sessions in the first year (>26 sessions, 12-26 sessions, and <12 sessions) showed
slightly higher effect estimates among interventions with more sessions; however, the confidence
intervals among all three of the subgroups overlapped (Figure 11). When examined as a
continuous measure, a higher number of intervention sessions in the first 12 months was
associated with significantly more weight loss (coefficient, —0.03; p=0.023); however, total
number of contacts (including text messages, e-mails, and print materials) was not (coefficient,
0.001; p=0.488). Likewise, the number of sessions in the first 12 months was not associated with
greater weight loss after controlling for the presence of any group sessions (coefficient, -0.015;
p=0.212). In addition, there was no pattern of effects according to the main mode of intervention
delivery (i.e., group vs. individual vs. technology-based vs. mixed) (Figure 11). However, there
was evidence of a greater effect among interventions that included any group sessions versus
those that did not (coefficient, —1.19; p=0.004). This held true after controlling for the total
number of sessions within the first year and the risk status of the population (coefficient, —0.97;
p=0.029). Among the subset of trials that included any group sessions (whether or not it was the
main mode of delivery) the pooled difference in weight change was —3.03 kg (95% CI, —3.65 to
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—2.42; k=35; n=15132; 1’=91.3%). Those without any group sessions resulted in a smaller
pooled effect estimate (although still statistically significant) and reduced statistical
heterogeneity (MD, —1.46 kg [95%CI, —1.84 to —1.09]; k=32; n=6933; 1°’=49.8%). None of the
other intervention characteristics we looked at modified the effect of the intervention, including
duration of the intervention, whether there was in-person support, whether individual in-person
or telephone sessions were offered, whether the intervention was technology-based, whether self-
monitoring of weight or behaviors was encouraged, or whether the intervention was based on the
DPP. Descriptions of each intervention, including specific intervention components, are fully
described in Table 4, Table 5, and Appendix F Table 1.

In terms of population characteristics, larger differences in weight change were seen among trials
that specifically enrolled adults with increased CV risk, subclinical risk, and elevated cancer risk
versus those who were unselected or generally at low risk (coefficient, —1.15; p=0.004). A meta-
analysis of the subset of 33 trials among participants at elevated risk found a pooled MD in
change of —2.98 kg (95% CI, —3.58 to —2.39; k=33; n=10554; 1’=87.7%) at 12 to 18 months
(Figure 11). A statistically significant association was also found for the subset of trials among
low risk or unselected participants but with a significantly smaller effect estimate than that seen
for those at risk (MD, —1.82 kg (95% CI, —2.35 to —1.30; k=34; n=11511; 1>=82.8%). Those who
self-selected or volunteered to take part in the interventions were also more likely to experience
greater weight loss (MD, —2.97 kg (95% CI, —3.87 to —2.07; k=28; n=9626; 1°=94.0%) than
participants who were recruited directly into the trial (MD, —2.02 kg (95% CI, —2.47 to —1.56;
k=39; n=12439; 12=79.7%) (coefficient, —1.14; p=0.004), after controlling for risk status.
Baseline BMI and baseline weight category (i.e., overweight, Class I obesity, and Class II
obesity) were not associated with differences in the effects of the intervention on weight change,
percent weight change, or the proportion of participants losing at least 5 percent of their baseline
weight.

There was no evidence of effect modification by study quality or U.S.- versus non-U.S.-based
studies. Sample retention at 12 months was associated with the pooled effect size in that trials
with higher retention rates experiencing greater weight loss (coefficient, —0.05; p=0.011).

In summary, a few factors were identified in the subgroup analyses and meta-regressions as
potential effect modifiers. However, the heterogeneity in each individual intervention arm,
confounded with differences in the populations, settings, and trial quality, make it nearly
impossible to disentangle what variables may be driving larger effects. The consistency—yet
wide range in effects—seen across specific interventions and across various adult subgroups
emphasizes a broad range of benefit that is likely dependent on other individual, social, and
environmental factors influencing an individual’s weight loss.

Behavior-Based Weight Loss Maintenance Interventions
Maintenance of Previous Weight Loss
All weight-related outcomes for all time points for the nine behavior-based weight loss

maintenance trials are reported in Appendix G Table 3 for continuous outcomes and Appendix
G Table 4 for dichotomous outcomes.
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Six trials included an initial weight loss intervention (mean weight loss of 5 to 15 kg [11 to 33.1
Ib]) for all study participants (Appendix F Table 2).233: 282.284.303.309.317 Three additional trials
did not include a weight loss portion but required that participants have recently lost 5*°¢ or 10%**
313 percent of their body weight. In eight trials, both the intervention and control arms regained
weight over a 12- to 18-month followup; however, the intervention arm experienced less weight
regain (gain of 0.1 kg [0.2 Ib] to 7.5 kg [16.5 Ib] in intervention arms and 0.6 kg [1.3 Ib] to 8.8
kg [19.4 1b] in control arms), although all participants maintained some of their previous weight
loss, 233, 282, 284,294,303, 309,313,317 Oply four of the eight trials had statistically significant results. In
the ninth trial both the intervention and control arms continued to lose weight (loss of 2.4 kg [5.3
Ib] in intervention and 0.6 [1.3 1b] in controls); however these within-group changes were not
statistically significant.?’® A meta-analysis combining the eight behavior-based weight loss trials
that reported kilograms or pounds lost at 12 to 18 months found a pooled mean difference of
—1.6 kg (—3.5 Ib) in the intervention versus control groups (MD, —1.59 kg [95% CI, —2.38 to
—0.79]; k=8; n=1408; 1>=26.8%) (Figure 12). The one trial that could not be included in the
meta-analysis had similar results.’*® Three studies included participant followup beyond 18
months with mixed findings.??% 303317

Maintenance of 5 Percent or Greater Weight Loss

Only three of the maintenance trials (n=1320) examined maintenance of 5 percent weight loss
over 12 to 36 months, finding mixed results. In two small trials (n’s of 92 and 200), those
randomized to a maintenance intervention were not more likely to have maintained 5 percent
weight loss by 12 to 36 months.?®*3!” However, in the larger trial (n=1029), those in the
maintenance group were slightly more likely to have maintained 5 percent of their weight loss at
30 months (42% vs. 34%; RR, 1.24 [95% CI, 1.02 to 1.51]) and 60 months (37% vs. 27%; RR,
1.37 [95% CI, 1.03 to 1.82]) compared with the minimal intervention arm.*®

Waist Circumference

Three small trials (n=453) reported change in waist circumference after behavior-based
maintenance interventions.>*® %317 Changes in waist circumference were not significantly
different between intervention and control groups at 12 months. Extension of one trial for 36
months did not reveal any significant differences in waist circumference over the longer-term
followup.!”

Incident Diabetes and Other Intermediate Outcomes

No study reported these outcomes.

Medication-Based Weight Loss Interventions

All weight-related outcomes for all time points for all medication-based weight loss trials are
reported in Appendix G Table 5 for continuous outcomes and Appendix G Table 6 for
dichotomous outcomes. Findings were often limited by reduced long-term followup, with the

majority of trials reporting 30 percent or greater loss to followup or greater by 12-13 months
(Figure 13), and limited data reporting (often not reporting statistical significance of findings and
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lack of description of variance) (Table 2). The study-specific results below and in tables reflect
analyses using a modified ITT (mITT) analysis (i.e., participants’ last observation post-baseline
while still on study drug) as that was the primary analysis reported by studies (mITT is required
by the FDA). Results from sensitivity analyses within trials using other data substitution methods
(baseline observation carried forward, multiple imputation using mixed effects models, etc.)
were generally consistent with the mITT results.

Weight Loss

Liraglutide. Two trials reported on degree of weight loss in liraglutide versus placebo arms
(n=3853).22%-285 Those in the liraglutide groups lost statistically more weight (—7.8 to —8.4 kg
[-17.2 to —18.5 1b]) than those in placebo group (—2.0 to —2.8 kg [—4.4 to —6.2 1b]) over 12 to 13
months, a statistically significant difference (p<.001) (Table 13). One trial extended followup in
those with prediabetes to 36 months; mean weight loss was less by 36 months in both groups, but
the mean difference in weight loss between arms was still statistically different (liraglutide arm
lost 4.6 kg more than placebo at 36 months; p<.0001).3%

Lorcaserin. Two trials reported on degree of weight loss in lorcaserin versus placebo arms using
mean or least square mean (LSM) (n=6139) (Table 13).!7% 7> Those randomized to lorcaserin
lost a mean or LSM of 5.8 kg (12.8 1b), while those in placebo lost 2.2 to 2.9 kg (4.9 to 6.4 1b)
over 12 months, which was statistically significantly different in both trials (p<.001).

Naltrexone and bupropion. Three trials reported on degree of weight loss in naltrexone and
bupropion compared with placebo arms (Table 13).2!8:24 311 Those randomized to naltrexone
and bupropion lost more weight over 13 months compared with those randomized to placebo
(LSM: —6.1 to —6.2 kg [-13.4 to —13.7 Ib] and —1.3 to —1.4 kg [-2.9 to —3.1 Ib] in the
intervention and placebo groups, respectively; p<.001).2!%:2#* One trial reported only the percent
change in weight with those in naltrexone and bupropion arm showing greater percent weight
loss than the placebo arm (LSM: —9.1% vs. —5.1%, respectively; p<0.001) (Appendix G Table
5)311

Orlistat. Eleven trials reported on degree of weight loss in orlistat versus placebo arms. !¢ 161.227:
236,239, 246,260, 263, 292, 297. 304 [y every trial, those randomized to orlistat lost statistically
significantly more weight loss (mean of 1.0 to 4.4 kg [2.2 to 9.7 1b] more) than those on placebo
over 12 months. (Table 13).161:260-297 Iy the two trials that compared the 60 mg TID dosage to
120 mg TID, weight loss was about 0.8 to 0.9 kg less with 60 mg TID compared with 120 mg
TID over 12 months.?*%2? Two studies examined weight loss at later time points (18 to 48
months). Mean weight loss was less in both arms at the later time points (1.2 to 2 kg had been
regained); however, those in the orlistat arm had still lost more weight since randomization
compared with the placebo arm (mean difference —3.1 to —3.37 kg in 120 mg TID of orlistat and
—2.3 to —2.81 kg in 60 mg TID of orlistat vs. placebo arms, respectively; p<.01).2**2°2 Following
four years of treatment, participants had regained approximately half of their weight loss since
randomization; however, the 120 mg orlistat arm still had lost significantly more weight than the
placebo arm (p<0.001).'¢!

Phentermine and topiramate. Two trials reported on degree of weight loss for those
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randomized to phentermine and topiramate versus placebo arms.?'® 24! In one trial, participants
randomized to phentermine and topiramate lost statistically significantly more weight than those
on placebo (LSM: —8.1 kg [-17.8 Ib] with 15/92 mg, —10.2 kg [-22.5 1b] with 7.5/46 mg, and
—1.4 kg [-3.1 Ib] with placebo; p<.0001) (Table 13).2*! The second trial only reported the
percentage of weight loss in the two arms. Those randomized to phentermine and topiramate lost
a greater percentage of weight compared with the placebo arm at 12 months (LSM: 10.9% vs.
1.5%, respectively; p<.0001) (Appendix G Table 5).2!¢

Weight Loss of 5 Percent or Greater

Liraglutide. At 12 to 13 months, participants randomized to liraglutide were 2.8 to 4.8 times
more likely to lose 5 percent of their body weight compared with those in the placebo arm (63 to
79% compared with 27 to 29%, respectively) and 3.9 to 4.3 times more likely to lose 10 percent
of their weight (33 to 40% compared with 10 to 11%, respectively) (p<.001) (Figure 13, Figure
14).22%-28 In additional followup of a subgroup with prediabetes at baseline, those randomized to
orlistat were over 3 times more likely to have achieved 5 and 10% weight loss after 36 months
compared with those on placebo (p’s<.001), although absolute percentages who reached this
milestone was smaller in both arms.*’

Lorcaserin. Compared with placebo, those randomized to lorcaserin were 1.9 to 2.3 times more
likely to lose 5 percent of their body weight (47% vs. 20-25% in lorcaserin and placebo arms
respectively, p<.001) (Figure 13) and 2.3 to 2.9 times more likely to lose 10 percent of their
weight by 12 months (23% vs. 8 to 10% in in lorcaserin and placebo arms, respectively, p<.001)
(Figure 14).

Naltrexone and bupropion. Those randomized to naltrexone and bupropion were 1.6 to 3.0
times more likely to lose 5 percent of their weight (48 to 66% in naltrexone and bupropion arm
vs. 16 to 42% in placebo arm; p<.01) 2!3- 244311 (Figure 13) and 2.0 to 5.0 times more likely to
lose 10 percent of their weight (25 to 42% in naltrexone and bupropion arm compared with 6 to
20% in placebo arm; p<.001) (Figure 14).

Orlistat. Ten trials reported the percentage of participants who lost at least 5 and 10 percent of
their baseline weight.!60: 161,227,239, 246, 260, 263, 287, 292. 297 participants randomized to orlistat were
1.3 to 2.3 times more likely to lose 5 percent of their weight at 12 months compared with those
given placebo (35 to 73% vs. 21 to 49%, respectively; p<0.05) (Figure 13).!60 161,227, 239,246, 260,
263, 287,292,297 I the two trials that examined both orlistat dosages (60 TID and 120 TID), there
was little evidence of a dosage effect.?*® 2°2 In the four trials that extended followup beyond 12
months, 61 246. 260,292 thoge on either dose of orlistat were still significantly more likely to be 5
percent below their starting weight at 24 to 48 months (RR of 1.41-1.74; p<.05). Nine of these 10
trials also reported 10 percent weight loss;!6!» 227> 239, 246,260, 263, 287,292,297 the results were similar
with those on either dosage of orlistat being more likely to have 10 percent weight loss at 12 to
48 months (RR,1.31-2.95; p<.05 in all but one study*®* Figure 14); however, the absolute
percentage of participants who reached this milestone was smaller in both arms with rates
decreasing as followup time increased.'6!: 227 239 246, 260,263, 292, 297

Phentermine and topiramate. Those randomized to 15/92 mg or 7.5/46 mg phentermine and
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topiramate were 3.0 to 3.9 times more likely to lose 5 percent of their weight, respectively, by 12
to 13 months (67 to 70% of 15/92 mg, 62% of 7.5/46 mg, and 17 to 21% of placebo; p<.0001)
(Figure 13). They were 5.1 to 6.4 times more likely to lose 10 percent of their body weight (47
to 48% of 15/92 mg, 37% of 7.5/46 mg, and 7% of placebo); p<.0001) (Figure 14).2'624!

Waist Circumference

Liraglutide. Participants randomized to liraglutide had significantly greater mean waist
circumference decreases than placebo (means: 7.8 to 8.2 cm over 12 to 13 months compared
with 3.0 to 3.9 cm in the placebo arm; p<0.001) (Table 14). Among participants with prediabetes
at baseline, the change was slightly attenuated by 36 months; however, those randomized to
liraglutide still had a statistically significant greater 3.5 cm decrease in waist circumference.>*’
Lorcaserin. Waist circumference decreased more in those randomized to lorcaserin compared
with those randomized to placebo by 12 months (LSM/means: —6.3 to —6.8 cm vs. —3.9 to —4.1
cm, respectively; p<.001) (Table 14).!7%173

Naltrexone and bupropion. Waist circumference decreased more in those randomized to
naltrexone and bupropion compared with those in placebo over 12 months (LSM/means: —6.2 to
—10.2 cm vs. —2.1 to —7.0, respectively; p<.001) (Table 14) 213244311

Orlistat. There was a greater decrease in waist circumference in the orlistat arms over 12 to 18
months compared with placebo (LSM/means: —3 to —9.6 cm vs. —1.9 to —7.0 cm) (Table 14).'%":
227,236,260, 263, 292. 304 Gtatistical significance was reported in only six of the seven trials, with four
showing a statistically significance difference between arms. In the one study that examined both
60 mg TID and 120 TID dosages, there was no evidence of a dosage effect.?’> By 24 and 48
months, there was regain in waist circumference in both arms, but the statistically significant
differences remained except for one 60 mg TID arm.'¢!2%?

Phentermine and topiramate. Over 12 to 13 months, waist circumference decreased
significantly more for participants randomized to phentermine-topiramate 15/92 mg compared
with placebo (LSM: —9.2 to -10.9 vs. —2.4 to —3.1 cm, respectively; p<0.0001). This effect was
also significant in participants randomized to 7.5/46 mg (LSM: —7.6 vs. —2.4 cm, respectively;
p<0.0001) (Table 14).216: 24!

Incident Diabetes

Liraglutide. In the single liraglutide trial examining incident diabetes (n=3662), fewer
participants randomized to liraglutide (n=4, 0.2%) developed diabetes over 13 months compared
with those given placebo (N=14, 1.1%) (odds ratio [OR], 8.1 [95% CI, 2.6 to 25.3]; p<0.001)
(Table 15).2% The trial continued past 13 months among 2210 participants with prediabetes at
baseline; prediabetics randomized to liraglutide were less likely to develop type 2 diabetes by 36
months compared with placebo (1.8 vs. 6.2% of participants) with a mean time from
randomization to diagnosis of 99 (SD 47) versus 87 (SD 47) weeks, respectively (HR, 0.21 [95%
CI, 0.13 to 0.34; p<0.0001]). However, these findings are limited by the large number of
participants who discontinued medication during the 36-month followup (53% of those on
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liraglutide and 45% of those on placebo completed the study on medication).>*’
Lorcaserin. No study reported this outcome.
Naltrexone and bupropion. No study reported this outcome.

Orlistat. A trial of over 3300 persons (21% with prediabetes) found that 6 percent of those
randomized to 120 mg TID of orlistat developed type 2 diabetes over 48 months compared with
9 percent of those in the placebo arm (HR, 0.63 [95% CI, 0.46 to 0.87]; p=0.005). However,
applicability of these findings is limited by the high discontinuation rate (only 52% and 35% of
intervention and placebo participants, respectively, completed a 48-month followup on study
medication).'¢!

Phentermine and topiramate. One trial of over 2400 participants with elevated CV risk (68%
with prediabetes) reported that 14 (1.7%) and 12 (2.8%) of those randomized to 15/92 mg and
7.5/46 mg of phentermine and topiramate, respectively, developed type 2 diabetes compared
with 30 (3.6%) of those on placebo (RRs, 0.47 [95% CI, 0.25, 0.88] and 0.78 [95% CI, 0.40,
1.50] for 15/92 mg and 7.5/46 mg arms, respectively) (Table 15).2!

Other Intermediate Outcomes

Liraglutide. Compared with placebo at 13 months, those randomized to liraglutide in one trial
(n=3662) were less likely to increase use of lipid-lowering medication (2.1% vs. 3.7%) and
antihypertensive medication (3.7% vs. 5.7%) and were more likely to decrease use of
antihypertensives (6.0% vs. 3.8%), but statistical significance was not reported.?*®

A second, smaller trial (n=191) in which there was a high prevalence of metabolic syndrome at
baseline (42% and 51% in liraglutide and placebo arms, respectively), reported that those
randomized to liraglutide had a statistically significant lower prevalence of metabolic syndrome
compared with placebo at 12 months of followup (17% vs. 43%; p=0.005).2%

Lorecaserin. In one 12-month trial (n=3102),'” 4.0 and 5.0 percent of those randomized to
lorcaserin and placebo arms, respectively, increased use of lipid lowering medications and 2.6
and 1.4 percent decreased use. Use of antihypertensive medications decreased in 4.0 and 3.1
percent of participants randomized to lorcaserin and placebo, respectively. However, the number
taking these classes of medications at baseline was not given, and statistical significance was not
reported.

Naltrexone and bupropion. No study reported other intermediate outcomes.
Orlistat. One trial reported that over 12 months there was no significant difference between
change in 10-year CVD risk score and usage of CV medications in those randomized to 120 mg

TID of orlistat compared with placebo.’*

Phentermine and topiramate. No study reported other outcomes.
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Medication-Based Weight Loss Maintenance Interventions

All weight-related outcomes for all time points for all medication-based weight loss trials are
reported in Appendix G Table 7 for continuous outcomes and Appendix G Table 8 for
dichotomous outcomes.

Maintenance of Previous Weight Loss

Liraglutide. One trial (n=413) examined weight loss maintenance with liraglutide after a run in
weight loss period in which qualifying participants were required to lose 5 percent of their body
weight (mean weight loss: 6.3 kg [13.9 1b]) though a hypocaloric diet.>'? During the 13-month
maintenance phase, those in the placebo arm lost an additional 0.1 kg (0.2 1b), while those
randomized to liraglutide lost an additional 6.0 kg (13.3 1b) (p<.0001).

Orlistat. In the two trials**”- 27 examining the use of orlistat for weight loss maintenance,
participants had lost an average of 9.9 to 12.0 kg (21.8 to 26.5 1b) through hypocaloric diets prior
to being randomized into the weight loss maintenance phase. Those randomized to 120 mg TID
of orlistat gained 1.8 to 1.9 kg (4.0 to 4.2 lb) less than those given placebo over 12 to 18 months
(2.6 to 2.8 kg vs. 4.4 to 4.7 kg, respectively, a statistically significant difference in the one study
reporting statistical results?*”). In the one trial with both 120 mg TID and 60 mg TID arms, the
60 mg TID arm did not have significantly less weight gain than those in the placebo group over
12 months (3.8 kg vs. 4.4 kg gain, respectively).?*” During longer-term followup in one trial of
120 mg TID, those randomized to orlistat continued to have less weight gain by 36 months
compared with placebo (5.1 kg vs. 7.1 kg; p=0.028).28"

Maintenance of Weight Loss of 5 Percent or Greater

Liraglutide. In the one maintenance trial,*!? all participants had experienced at least 5 percent
weight loss on entry. Compared with placebo participants, those on liraglutide were 2.3 times
more likely to have maintained 5 percent weight loss (RR, 2.32 [95% CI, 1.74 to 3.11]) and 4.1
times more likely to have achieved 10 percent weight loss (RR, 4.13 [95% CI, 2.33 to 7.34]) at
the end of the 12-month weight loss maintenance period (p<.0001) (Figure 13).

Orlistat. In the one maintenance trial reporting percent weight loss, all participants had lost at
least 5 percent of their weight at study entry (Figure 13, Figure 14).2” After 12 months of
maintenance treatment, those randomized to orlistat 120 mg TID were 1.2 times more likely to
have maintained their 5 percent weight loss (RR, 1.18 [95% CI,1.05 to 1.33]; p<0.001), and this
difference remained by 36 months (RR, 1.20 [95% CI1,1.00 to 1.43]; p<0.05). However, the
percentage with 10 percent weight loss at 36 months was not statistically different between arms
(RR, 1.18 [95% CI, 0.85 to 1.64]; p=NS).

Maintenance of Waist Circumference Decrease
Liraglutide. While both arms had continued decreases in waist circumference during the 13-

month maintenance trial, the decrease was greater among those randomized to liraglutide (—4.7
vs. —1.2 cm; p<.0001).31?
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Orlistat. In the one trial reporting waist circumference, those randomized to 120 TID of orlistat
had no increase in waist circumference at 18 months, while the placebo group experienced an
average 3 cm increase (p=NR).?*” By 36 months, those randomized to orlistat had an average 4.3
cm increase in waist circumference, which was less than the 6.6 cm gain reported in the placebo
arm (p=.032).

Incident Diabetes
Liraglutide. No study reported this outcome.

Orlistat. One trial of 309 participants with at least one CV risk factor (27% with prediabetes)
reported that compared with those randomized to 120 mg of orlistat, almost twice as many
persons on placebo developed type 2 diabetes over the 36-month weight loss maintenance
intervention (5.2% vs. 10.9%; p=.041) (Table 15).2’

Other Intermediate Outcomes

No study reported other intermediate outcomes.

KQ3. What Are the Adverse Effects of Primary Care-Relevant
Behavioral and/or Pharmacotherapy Weight Loss and Weight
Loss Maintenance Interventions in Adults Who Are
Overweight or Have Obesity and Are a Candidate for Weight
Loss Interventions?

Summary of Results

Rates of adverse events were sparsely reported in the behavior-based weight loss and weight loss
maintenance trials (30 trials, n=12824). In general, there were no serious harms related to the
interventions and most trials noted no differences between groups in the rates of adverse events,
including cardiovascular events. In the three trials large enough to examine musculoskeletal
issues between groups, results were mixed.

Almost all medication trials reported AEs. Weight loss medications were associated with more
adverse events than placebo, which resulted in higher dropout rates for AEs in the medication
than placebo arms. However, SAEs were not generally more common in those randomized to
medications. There are multiple potential harms required by FDA to be listed on weight loss
medication labels, but these harms have not been well evaluated in the trials included in this
review.
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Detailed Results

Behavior-Based Weight Loss Interventions

Twenty-seven trials reported harms (or lack of harms) associated with a behavior-based weight
loss intervention (n=12235),205 206, 215,217, 219,224,225, 235,237, 242, 249, 251, 253, 258, 264, 266, 278, 289-291, 305,
320,321,323, 325,328, 330 We rated 15 of these trials as good quality and 12 as fair quality. Only two of
these trials (DPP?* and SLIM?>?°) were included in the previous review; the remaining 25 are
new as part of this update. Very few of the trials reported their methods for capturing adverse
events or provided definitions for adverse events or for serious adverse events.
Within the 27 trials, eight stated that no harms or serious adverse events were reported?!’- 231253
264,278, 321,325,328 and three simply stated that none of the adverse events that were reported were
related to the study.??%-3%%323 Within the remaining 16 trials that reported actual data, the rates of
any adverse events (AE) and serious adverse events (SAE) were relatively low (ranging from 0.6
to 25% of participants experiencing any AE) and often not reported by group. In all but two
trials,® ?°! rates of any AE, SAEs, and specific AEs did not differ between the intervention
versus control participants based on statistical testing or in comparing event rates. Those that did
show differences between intervention and control groups are discussed below. ***Four trials
specifically reported that no deaths occurred during the trial period.20%: 206219, 290

Among four trials reporting specifically on cardiovascular-related adverse events or symptoms
(e.g., chest pain, difficulty breathing, and fainting and dizziness),?%% 2!>224- 2! three of the four
reported low rates of self-reported CV events (less than 1 percent)?!>22* and cardiac disorders
(10 cases of angina pectoris, atrial fibrillation, atrial flutter or syncope among the intervention
group and 6 cases of angina pectoris, atrial fibrillation, congestive heart failure, and myocardial
infarction among the control group)**®and no differences between groups.?'>?2* In the remaining
trial among sedentary adults (categorized as low risk as no data given on baseline comorbidities)
(n=490), cardiovascular symptoms (including chest pain, difficult breathing, and dizziness or
loss of consciousness) were less common in the intervention group (115 events among 249
participants, 46.2%) compared with the usual care group (137 events among 241 participants,
56.8%) as were cardiovascular symptoms resulting in physician visits (30.5% vs. 34.4%) or
hospitalizations (3.6% vs. 7.5%).”"

The adverse events most commonly rated as being related to the intervention were
musculoskeletal issues, which varied in severity from soreness to sprains to ruptured tendons.?’>:
206,215,224,235, 237, 291, 330 Rates of musculoskeletal issues ranged from one musculoskeletal injury
(0.006 event rate) to nearly 50 percent of participants experiencing muscle or joint aches. Within
the seven trials specifically reporting event rates by group, only three had enough events to make
comparisons between groups.?%%215-2%! In the DPP trial (n=2161) a statistically significant higher
rate of musculoskeletal symptoms (myalgia, arthritis, arthralgia) was seen among those in the
lifestyle intervention group (24.1 events per 100 person-years) compared with those in the
control group (21.1 events per 100 person-years) (p<0.0167) over 4 years followup.?%’ In the
PROACTIVE trial (n=490), rates of musculoskeletal events during or after exercise (pain or
cramping in leg, knee, or foot; strained muscle, tendon, or ligament; and broken bone) were
slightly higher in the usual care group (311 events among 241 participants, 129.0%) compared
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with the intervention group (300 events among 249 participants, 120.5%) over the course of the
2-year intervention; but musculoskeletal events requiring a physician visit were slightly higher in
the intervention (70.3%) versus control (66.4%) participants.?’! However, in DEPLOY
(n=509),%!> intervention participants did not experience more muscle or joint aches (48.6% vs.
50.5%, p-value not reported) or joint sprains or strains (22.6% vs. 22.9%; p-value not reported)
compared with controls.

Six trials (n=2767) reported on incidence of gallbladder disease, which is more common among
those who are overweight and have obesity and is associated with rapid weight loss,20% 224 242, 249,
289,320 A cross these trials, six intervention versus two control participants experienced either
gallstones or cholecystectomy over 1 to 2 years of followup.

One trial of postpartum women showed higher (38 to 42 percent) rates of reduced breast milk
supply; however, these differences were not significant.>*°

Behavior-Based Weight Loss Maintenance Interventions

Three of the nine behavior-based weight loss maintenance interventions reported harms
(n=589).282:296.309 Tp one trial (n=201), a similar number of participants (31%) in the intervention
and control group were treated for adverse events over 24 months.?®? In a second trial (n=222),
there was one (0.1%) death in the control group and four (3.6%) adverse events (knee pain, low
blood pressure, bradycardia, and anxiety) in the intervention group over 56 weeks; of note, the
intervention group had more contacts at which to report AEs compared with controls.*® The
third trial (n=166) reported one serious adverse event (group not given) that was felt to be related
to a pre-existing condition and not to the intervention.?

Medication-Based Weight Loss Interventions
Liraglutide

Three trials reported harms (or lack of harms) related to liraglutide (n=3990).22% 25% 285 Compared
with placebo, those randomized to liraglutide had a higher prevalence of experiencing at least
one AE (Table 16) (80-96% vs. 63-89%) and slightly more serious AEs (Table 17) (6-15% vs.
3-13%) over 12 to 36 months, although statistical testing was not reported.??% 28 As a resullt,
more participants withdrew from the liraglutide (8 to 33%) compared with the placebo arm (0 to
6%) because of AEs;?2%25% 28 gtatistical testing was only presented in one study which noted a
statistical difference between groups (p=0.009). One trial reported on total mortality with one to
two deaths per arm.?%> Compared with placebo, there was no evidence that more participants on
liraglutide developed depression (1 to 17% vs. 0 to 18%)?* 2%, suicidal behavior and/or ideation
(0.5% vs. 0.9%)? or anxiety (2% vs. 1%)?*° at 12 to 18 months (p=NR). The most common
AEs were gastrointestinal,®> and 77 to 79 percent of those randomized to liraglutide experienced
at least one gastrointestinal event compared with 31 to 46 percent of those on placebo
(p=NR).?**: 2% Of those on liraglutide, 4 to 8 percent withdrew from the trial because of
gastrointestinal AE compared with 1 to 2 percent of placebo participants (p=NR).2% 285

Other potential harms that are listed in the “warnings and precautions” section of the liraglutide
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label include malignant thyroid c-cell carcinomas (black box warning), pancreatitis, gallbladder
disease, renal impairment, increased heart rate, hypersensitivity/anaphylaxis, hypoglycemia, and
cancer. 2% 25% 2850ne large trial of prediabetic patients®*° reported ten cases of confirmed
pancreatitis during 3 years among 1505 individuals randomized to liraglutide treatment (0.7%;
0.3 events per 100 person-years) compared with two cases in 747 placebo-group individuals
(0.3%; 0.1 events per 100 person-years) with most events (8/12) occurring within the first year of
treatment.>° Data on other outcomes were generally sparse among the trials. 22% 25% 285

Lorcaserin

Four trials reported harms (or lack of harms) related to lorcaserin (n=6490).!72 173:238.268 More
participants in the lorcaserin arms experienced at least one AE (12% at 1 month, 83% at 1 year)
compared with those in placebo (4% at 1 month, 75% at 1 year), although statistical testing was
not conducted (Table 16).!7*23® Compared with placebo, the AE most commonly associated
with lorcaserin was dizziness, with 8 to 10% of those randomized to lorcaserin experiencing
dizziness compared with 4% of controls (p=NR).!"> 173:268 Rates of serious AEs were low in both
groups (0 to 3% in lorcaserin and 0 to 2% in placebo; p=NR) (Table 17). 172173238 [ one trial,
six SAEs were deemed to be potentially related to lorcaserin; three occurred in the placebo group
(syncope, ventricular tachycardia, and anaphylactic reaction), and three occurred in the lorcaserin
group (syncope, moderate depression, and acute anxiety attack).!”® Withdrawals due to AEs were
less than 10 percent in both arms (7% in lorcaserin arm and 5 to 7% in placebo arm,; statistical
testing was not conducted).!”> !> There were only two deaths, both in control groups.!’>!73
There was no evidence of increased risk of developing depression or suicidal ideation among
those randomized to lorcaserin (2 to 3% and 1%, respectively) compared with placebo (2% and
1%) (pS:NR).172’ 173

Other potential harms that are listed in the “warnings and precautions” section of the lorcaserin
label include serotonin syndrome, valvular heart disease, cognitive impairment, and priapism.
There were no reports of serotonin syndrome and two studies that conducted echocardiograms
during the trial did not report any increased incidence of valvular heart disease in those given
lorcaserin.!”> 173 There were scarce to no data on cognitive impairment, psychiatric disorders
beyond depression, or priapism.

Naltrexone and Bupropion

Three trials reported harms (or lack of harms) related to naltrexone and bupropion (n=3453).2!%
244,311 More participants randomized to naltrexone and bupropion experienced at least one AE
(83 to 86%) compared with those on placebo (69 to 75%) over 12 to 13 months, although
statistical testing was not reported (Table 16).2'® 24 The most frequent treatment-related adverse
events during the primary treatment period were nausea, constipation, headache, dry mouth, and
dizziness.?!% 24311 SAEs were rare and low in both the naltrexone and bupropion (0.3 to 2%)
and placebo arms (0 to 1%) (Table 17). More participants withdrew from the naltrexone and
bupropion group for AEs (20 to 25%) compared with placebo (10 to 14%), although statistical
testing was not reported.?'® 24+ 311 Of the two trials reporting deaths (n=1948), one death
occurred in the naltrexone and bupropion group.>**3!! There was no statistically significant
association with depression or anxiety; 0 to 5% in naltrexone and bupropion arm developed
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depression and/or anxiety compared with 1 to 4% of the placebo arm.?!% 244,311

In the “warnings and precautions” sections of the naltrexone and bupropion label, additional
potential harms include seizures, neuropsychiatric events, increased blood pressure/heart rate,
cognitive effects, renal dysfunction (increases in creatinine), liver dysfunction, and glaucoma.
Many of these warnings come from trials of naltrexone or bupropion alone. Two of the three
trials noted that naltrexone and bupropion may attenuate the positive effects of weight loss on
blood pressure as the naltrexone and bupropion arm did not have as much of a decrease in blood
pressure (p<.05)***3!1) and an average 1 bpm greater increase in heart rate (ps<.05)>!% 244
compared with controls. The other harms were not well reported; however, those with certain
conditions such as history of psychiatric illness and seizures were excluded from participating in
the trials.

Orlistat
Seventeen trials! 6% 161,222,226, 227,236,239, 246,260, 263, 273, 292, 297-299, 304,307 (n—1() 392) and two
observational studies?'> 2*¥(n=209,993) reported harms (or lack of harms) related to orlistat.
Sixteen are from the previous review, and three are new as part of this update.?*® 2%%- 2% More
participants in the orlistat groups (80 to 96%) experienced at least one adverse event compared
with those in the placebo group (67 to 94%) (k=8) over 6 to 18 months; statistical testing was
only reported in three studies and between-group differences were significant (Table 16)
(p<.05). The number who withdrew for adverse events was also higher in the orlistat groups (2 to
16%) compared with placebo (0 to 7%), although statistical testing was not presented (k=14).
However, the number of participants with serious adverse events was low in both groups and not
consistently higher in those randomized to orlistat (0 to 15%) compared with placebo (2 to 26%)
(Table 17) (p=NR; k=13). Six trials reported on deaths, but only 0 to 1 deaths were reported in
each trial and none was felt to be related to orlistat. One prescription event monitoring study of
16021 orlistat users reported 33 deaths (0.21%) in orlistat users over 12 months, but none was
felt to be related to orlistat.?!

The most commonly reported AEs were gastrointestinal.?!® Sixty-three to 91 percent of
participants randomized to orlistat experienced at least one gastrointestinal AE (e.g., intestinal
borborygmi and cramps, flatus, fecal incontinence, oily spotting, and flatus with discharge) in the
first 12 to 24 months of the trials compared with 39 to 65 percent of placebo participants
(k=16);160. 161, 213, 222,226,227, 239, 246, 260, 263, 273, 297-299, 304,307 o1y three trials reported statistical
testing and all found statistically significant differences (p<.05).22% 246304 Similarly, compared
with placebo participants, more of those randomized to orlistat dropped out because of
gastrointestinal AEs (1 to 10% vs. 0 to 4%; p=NR; k=12),2!3- 222, 226. 227, 236,239, 246, 263, 292, 297, 299, 307
The number of serious gastrointestinal AEs was much lower in both groups, ranging from 2 to 10
percent in the orlistat group and from 1 to 3 percent in the placebo group (k=3; p=NR).!¢!- 248,307
There was no clear association with dosage (i.e., 120 mg TID was not associated with more AEs
or gastrointestinal AEs than 60 mg TID). Gastrointestinal symptoms were described as being of
relatively short duration and decreased over time with continued usage. Orlistat was not related
to risk of colorectal cancer in a retrospective cohort (n=193972) designed to examine this
association.’*
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One trial (n=551) found an increased incidence of musculoskeletal problems/injuries in those
randomized to orlistat (23%) compared with placebo (16%) (p<=.05).22? In six trials, more of
those randomized to orlistat had episodes of beta carotene or vitamins A, D, or E deficiency (low
levels or need for supplementation) compared those given placebo (0 to 12% vs. 0 to 8%)!6!: 23
246,292,297, 307, however, statistical testing was only reported in one trial, which noted differences
were significant for beta carotene and vitamin E (ps<.01).24¢

On the orlistat label, there are warnings for specific conditions including cholelithiasis, liver
injury, and impaired renal function. Four trials (n=1230) reported cholelithiasis or
cholecystectomy events, with most trials having only one or two cases.?2% 23%292:2% Qne trial
(n=222) conducted gallbladder ultrasounds at baseline and at treatment end, reporting that 7
percent of those randomized to orlistat and 11 percent of those on placebo developed gallbladder
abnormalities (mostly asymptomatic stones detected by ultrasound; p=NR) over 12 months.?* In
the prescription event monitoring study of 1602 orlistat users, there were 12 reported cases of
abnormal liver tests?'*; 1 subject (arm not identified) withdrew in a different trial because of a
liver disorder.?®® One trial that conducted kidney ultrasounds at baseline and end of treatment
noted that renal abnormalities (mainly stones and cysts) developed in 3 percent of those on
orlistat and 2 percent of those in placebo over 12 months?’; in a 2" trial, there was one person in
the orlistat arms with a kidney stone exacerbation on orlistat.?*®

Phentermine and Topiramate

Three trials reported harms (or lack of harms) related to Phentermine and topiramate
(n=3837).168:216.241 Ty the only trial reporting this outcome, 85 percent of those on 15/92 mg
phentermine and topiramate and 73 percent of those on placebo experienced at least one AE
(p=NR) (Table 16).2!® SAE’s were rare in all three trials (with 2 to 5%, 1 to 3%, 0 to 4%, of
those randomized to phentermaine and topiramate 15/92 mg, 7.5/46 mg, and placebo,
respectively); statistical testing was only reported in one study with no between-group
differences noted (Table 17).*! More participants withdrew from phentermine and topiramate
(16 t0 21% in 15/92 mg and 12 to 15% on 7.5/46 mg) compared with placebo (7 to 9%) over 6 to
12 months (p=NR).!63:216.241 I the two trials reporting mortality, only one cardiovascular-related
death was reported in the placebo arm of one trial).!%® 2*! Those randomized to 15/92 mg of
phentermine and topiramate had more anxiety (4%) than those in control arm (1 to 2%) (p<.01);
the 7.5/46 mg dosage was not associated with increased anxiety compared with control.?!% 24!
Results on the effects on depression were mixed, with one trial finding a significantly increased
incidence of depression in those randomized to 15/92 mg of phentermine and topiramate (5%)
compared with placebo (1%) (p=.0007)*'%; however, a second trial did not find a significant
difference between groups (4% of those on 15/92 mg, 3% of those on 7.5/46 mg, and 3% of
those in placebo had incident depression; p=0.90).2*! There were no suicide attempts or ideation
in either study.

The “warnings and precautions” section of the phentermine and topiramate label list additional
potential harms including fetal toxicity, myopia, mood disorders (irritability), cognitive
dysfunction (attention), elevated heart rate, metabolic acidosis, and elevated creatinine. Fetal
toxicity risk is based on registries and epidemiologic studies of topiramate alone (with an FDA
Risk Evaluation and Mitigation Strategy in place). There was a slightly higher incidence of
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blurred vision in those on 15/92 mg phentermine and topiramate (5 to 6%) compared with
placebo (3 to 5%), but between-group differences were only significant in one of two studies
reporting statistical significance; the 7.5/46 mg dose was not associated with an increased
risk.!68:216- 241 Trritability and insomnia were higher in the phentermine and topiramate arms (2 to
5% and 6 to 12%, respectively) compared with placebo (<1 to 2% and 5 to 6%; p<=.05).16%.216.
241 Those in phentermine and topiramate arms reported more disturbance in attention (3 to 7%)
compared with placebo (<1%)(p<.001).163-216.241 The trials monitored heart rate with conflicting
findings.!®% 216241 Mild decreases in bicarbonate were seen more frequently in those on
phentermine and topiramate (p<.05) but less than 2 percent of all arms experienced substantial
reductions.?!6 241

Medication-Based Weight Loss Maintenance Interventions

All three medication-based weight loss maintenance trials reported adverse events.?*’-287-312 The
AEs during weight loss maintenance interventions were similar to those seen during weight loss
trials.

Orlistat

Two trials reported harms (or lack of harms) during weight loss maintenance with orlistat. 247287
AEs, especially gastrointestinal related AEs, were higher in those on orlistat (88 to 95% with
gastrointestinal related AEs) than placebo (63 to 68% with gastrointestinal related AEs) (p<.01
and p=NR). The number who withdrew for adverse events, especially gastrointestinal related
AEs, was also generally higher in the orlistat groups (5 to 15% and 7 to 12% for any and
gastrointestinal related AEs, respectively) compared with placebo (3 to 5% and 0.5%), although
statistical testing was not presented. However, the number of participants with serious adverse
events was not statistically different in those randomized to orlistat (12%) compared with
placebo (18%) in the one study reporting this outcome (Table 16).2*” Few participants (<4%) in
one orlistat trial required additional vitamin supplementation, and the results are not described by
study arm.?¥

Liraglutide

One trial reported harms (or lack of harms) during weight loss maintenance with liraglutide.’'?
Persons given liraglutide did not experience more AEs overall (92%) compared with those on
placebo (89%), although statistical testing was not presented (Table 16). However, more
participants experienced gastrointestinal AEs (74% vs. 45% for liraglutide vs. placebo,
respectively; p=NR). More participants randomized to liraglutide experienced at least one serious
AE (4%) than those on placebo (2%), although statistical testing was not conducted (Table 17).
Although overall withdrawals for AEs were similar in the two arms (9%), more participants in
the liraglutide arm withdrew for gastrointestinal AEs (5% vs. 0%; p=NR).*!2
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Chapter 4. Discussion

Summary of Evidence

We conducted this systematic review to assist the USPSTF in updating its 2012 recommendation
on screening for and management of adult obesity.'® The current review focused specifically on
the effectiveness and harms of primary care-relevant weight loss and weight loss maintenance
interventions. We included 124 unique trials, two-thirds of which (k=83) were published after
the 2011 USPSTF review. More studies were included for each Key Question, and the included
trials are of longer duration. The effect estimate found for weight loss in our updated systematic
review is slightly smaller in magnitude compared with the 2011 review on this topic, and the
evidence on health outcomes and intermediate outcomes remains sparse.'®’

Table 18 summarizes the findings and our assessment of the strength of evidence for this review.
We found that behavior-based weight loss interventions were associated with more weight loss
and that behavior-based weight loss maintenance interventions were associated with less
weight regain than control conditions over 12 to 18 months. Although addressed in fewer trials,
weight loss or weight loss maintenance interventions lasting up to 36 months reported
significantly greater weight loss or weight loss maintenance in the intervention participants
compared with control participants. Given the consistency in the effect estimates and precision in
those estimates over time, we are moderately confident that our pooled estimates for weight loss
and weight loss maintenance from behavior-based interventions lie close to the true effects.
However, pooled analyses resulted in considerable statistical heterogeneity, reflecting the clinical
heterogeneity across studies. The heterogeneity in each individual intervention arm and
differences in the populations, settings, and trial quality made it difficult to disentangle what
variables might be driving larger effects. The trials used various modes of intervention delivery
(group, individual, mixed, technology-based, and print-based) but were generally designed to
help participants achieve or maintain a 5 percent or greater weight loss through a combination of
dietary changes (including specific caloric goals) and increased physical activity (generally
promoting at least 150 minutes of moderate-intensity activity per week). In addition, most
interventions encouraged self-monitoring of weight and provided additional tools to assist with
weight loss or maintenance (e.g., pedometers, food scales, exercise videos).

We have moderate confidence that behavior-based weight loss interventions are associated with
a decreased risk of progressing from prediabetes to type 2 diabetes at up to 36 months followup.
The association between weight loss interventions and other intermediate health outcomes (e.g.,
CVD risk factors) was sparsely reported and considered to have low strength of evidence.
Weight loss maintenance interventions did not report on any intermediate outcomes.

We have limited confidence in the evidence regarding the effects of behavior-based weight loss
interventions on longer-term health outcomes, including all-cause mortality, CVD events, and
quality of life (QOL). Although some of the studies reporting these outcomes were generally
large and of good quality, most were still underpowered to detect differences during followup.
Therefore, although behavior-based weight loss interventions consistently showed no difference
in all-cause mortality and CVD events, we rated the strength of evidence as low. Studies of
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behavior-based weight loss and maintenance reported inconsistent effects on QOL.

Overall, a limited number of trials reported on adverse events (AEs) of behavior-based weight
loss and weight loss maintenance interventions but none reported serious harms related to the
interventions. Most trials noted no differences between arms in the rates of AEs, including
cardiovascular events. Results were mixed in the three trials large enough to examine
musculoskeletal issues between arms. Given the small body of evidence related to harms and
inconsistent reporting, we have low confidence that our body of evidence represents the actual
incidence of harms related to behavior-based weight interventions.

We found that weight loss medications were associated with more weight loss and weight loss
maintenance over 12 to 18 months compared with those randomized to placebo. While fewer
trials addressed longer-term interventions, weight loss or weight loss maintenance interventions
lasting up to 48 months reported significantly greater effects in the medication arms compared
with placebo. Although the effects are consistent, we were unable to pool data due to the small
number of trials for each medication, methodological variability, missing data regarding
dispersion, and poor followup (often less than 65%). Because of these issues, we rated the
strength of evidence as low. The medication trials have limited applicability given that most
participants had to meet narrowly defined inclusion criteria. In addition, many studies required
participants to show compliance with taking pills and/or meet weight loss goals before study
entry.

Weight loss medications in populations with a 20 to 70 percent prevalence of prediabetes at
study enrollment were associated with a decreased incidence of progression to type 2 diabetes
compared with placebo at up to 48 months of followup. Although the effect estimates were
consistent, they were imprecise and limited by a high degree of withdrawals. We therefore rated
the strength of evidence as low. Pooled data from over 3,000 overweight and obese participants
in three randomized controlled trials of phentermine/topiramate extended release (CONQUER,
EQUIP, and SEQUEL) were not included in this review due to recruitment of an excluded
population in one trial; however, pooled findings were consistent with those of this review--a
decrease in risk of developing diabetes, especially in those at highest risk, in those randomized to
the weight loss medication.*** The association between weight loss medications and other
intermediate health outcomes (CVD risk factors) was sparsely reported with mixed findings.

In terms of longer-term health outcomes with medications, the evidence related to CVD
outcomes was sparse, precluding any definite conclusions. Studies of weight loss medications
reported improvements on obesity-specific QOL measures; however, actual QOL scores were
often missing, and when available, differences were small and of unclear significance. We rated
the strength of evidence as low given these issues and the high dropout rates in studies.

All of the medication trials included for weight loss or weight loss maintenance outcomes also
reported on potential harms; in addition, we examined additional trials for potential harms (often
excluded from weight-based outcome evidence due to short duration of followup and/or quality
issues). Serious adverse events were relatively uncommon and rates were generally similar
between groups. However, those randomized to medications consistently experienced more
adverse events in general resulting in higher withdrawal rates in the medication arms than in the
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placebo arms. Although the absolute incidence of events was imprecise, ranging from 63 to 96
percent. Few trials conducted statistical testing of differences between groups, those that did
usually noted a statistically greater number of AEs in those on medications. In addition, many of
the trials selected participants at low risk of harms (due to restrictive inclusion criteria),
potentially underestimating the rate of harms that will occur among the general population.
Despite the lack of statistical testing, we feel moderately confident that there are more harms
associated with weight loss medications than with placebo.

Comparison With Findings From Other Systematic Reviews

The findings of our review are consistent with findings of other similarly scoped, recent
systematic reviews. A systematic review conducted for the Canadian Task Force on Preventive
Health Care (CTFPHC) found similar results for the effects of behavior-based interventions on
weight loss. An overall pooled effect of 3.02 kg greater weight loss was found among
intervention participants, with greater rates of losing at least 5 percent of baseline body weight
(RR: 1.77 [95% CI, 1.58 to 1.99]) with a number needed to treat (NNT) of 5 (95% CI, 4 to 7).
This review also concluded that for individuals who are at risk of type 2 diabetes, weight-loss
interventions could delay the onset of type 2 diabetes. Results on the effect of behavior-based
weight loss maintenance interventions (pooled MD, —1.56 kg [95% CI: —3.10 to —0.02]) and
orlistat for weight loss (pooled MD, —3.05 kg [95% CI, —3.75 to —2.35]) were also consistent
with our findings.34>: 346

Compared with other recent reviews of the effectiveness of new weight loss medications, similar
rates of weight loss were cited along with high rates of adverse events in participants, ' 347 348

Observational Evidence on the Association Between
Intentional Weight Loss and Health Outcomes

Due to sparse direct trial evidence on the effect of weight loss interventions on health outcomes
(KQ1), we present observational evidence to contextualize our results (Appendix A). There is
little evidence to suggest that intentional weight loss among those who are overweight, especially
those with BMIs less than 28 kg/m?, is associated with decreased mortality.>*->>3 Intentional
weight loss among those who are obese may lead to a small decrease in mortality risk, although
the literature is conflicting, especially for men and individuals without obesity-related
comorbidities.?>*3% The literature is scant and limited on the effects of intentional weight loss on
other outcomes such as CVD and cancer.3%"-3%8

In people who undergo bariatric surgery, there are significant improvements in diabetes,*% 36
sleep apnea,*® 3! QOL,*%? depression,*®* and pain and physical function.*** Data on long-term
health outcomes, such as mortality, cardiovascular disease, and cancer, are still lacking.
However, the amount of weight loss that occurs with weight loss surgery is much greater than
what can usually be achieved with behavior-based weight loss interventions, and only people
with severe obesity or obesity with comorbidities are candidates for bariatric surgery. In
addition, there are metabolic changes that occur after surgery, independent of weight loss, that
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could contribute to improvements in health outcomes among those who undergo surgery.*®®

Considerations for Applicability of Findings

Recruitment in the majority of behavior-based trials had some degree of self-selection, so
participants were likely to have been more motivated to change their behaviors than individuals
not represented in these trials, making the findings most applicable to those who are motivated to
change their body size. We saw generally high rates of retention (>80% at 12 months) and
adherence in the behavior-based intervention trials—rates which may not be seen in real-world
scenarios.

The vast majority of trials were conducted in the United States. The trials included adults who
were a range of ages and BMI’s. The risk status of the populations varied broadly, with one-half
of the trials requiring participants to have increased or subclinical CV risk or cancer risk and the
other half selecting participants only on weight status (comorbidities of participants were
variably reported). Race and ethnicity were inconsistently reported and only a small proportion
of trials focused specifically on underrepresented racial or ethnic groups. Most trials did not
stratify results by any of these important factors (BMI, age, race/ethnicity, health status).
Although we were limited in examining effects by subgroup due to population heterogeneity, we
noted through meta-regression that those who had increased CV risk (e.g., hypertension,
prediabetes, metabolic syndrome) had greater weight loss than those who were unselected.
However, this finding is limited by the variability between intervention components and other
population characteristics (e.g., age) among the trials. Despite the limitations related to
examination of specific population subgroups, we have found no evidence to suggest the findings
of the behavior-based weight loss and maintenance interventions review would not be applicable
to the U.S. primary care population; however, the magnitude of the effects may be slightly lower
when applied to general practice.

It is nearly impossible to determine to what extent specific population and intervention
characteristics were driving intervention effects given the within- and between-study
heterogeneity in population, intervention, and broader study characteristics. Few interventions
included interaction with a primary care provider (PCP), and among those that did, the level of
PCP interaction was variable. In addition, no two studies had exactly the same intervention
messaging, schedule, or mode delivery, although many built off of learnings from earlier trials
(for example, the DPP?%). We applied a priori subgroup analyses and meta-regression in an
effort to identify whether any particular intervention modes or characteristics were driving larger
effects. We did not find that the main intervention mode (group vs. individual vs. technology vs.
mixed), the involvement of a PCP, or the duration of the intervention significantly affected the
direction or magnitude of the benefit. In contrast to our previous review, we did not find that a
greater number of sessions in the first year were associated with greater weight loss. However,
most of the interventions had at least 12 sessions within the first year of the intervention. In
addition, there were many more trials in this update that focused on technology-based
interventions, with few (if any) actual counseling sessions; rather, such studies used multiple
contacts with participants via e-mails, text messages, or social networking applications. Given
the inclusion of more interventions with few formal sessions but a high number of contacts (a
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more inclusive measure than our previous counting of formal “session”), we also examined the
effect of the number of participant contacts. This analysis was also not associated with effect
size. The one intervention component that was related to greater weight loss was the inclusion of
any use of group sessions in the intervention (whether that was the main mode of delivery or an
additional component). While it is possible that including some group interaction creates a social
bond that leads to greater weight loss, there were also many other differences among studies (i.e.,
age of participants, health status of participants, other delivery components), which precludes
any firm conclusions about this finding. To fully address whether certain intervention
components are more effective would require examination of comparative effectiveness studies
(which were specifically excluded in this review). The ideal counseling intervention for any
given individual likely depends on consideration of his or her specific clinical characteristics and
preferences.

Most weight loss medication trials included self-selected volunteers who had to meet multiple,
highly selective inclusion and exclusion criteria, with many trials requiring specific levels of
medication compliance and/or ability to reach weight loss goals prior to randomization. The
large number of exclusions (e.g., history of serious medical conditions, CVD events, psychiatric
illness) likely resulted in a highly motivated, relatively healthy population. The mean age of the
studies was relatively narrow, from 41 to 58, and race/ethnicity was reported in just over half the
studies, with the majority of participants (over 60%) reported as non-Hispanic white. Therefore,
it is unclear whether the findings of the review on weight loss medications are generally
applicable to the general U.S. primary care population.

Limitations of Our Approach

The current review excluded studies specifically focused on persons with conditions for which
weight loss is considered as part of disease management (e.g., diabetes, polycystic ovarian
syndrome). Literature specific to these populations is considered tertiary prevention and
therefore not within the scope of the current review. Aspects of the care in these populations
generally fall within the domain of other condition specific reviews within the USPSTF
portfolio. We also excluded trials focused on weight gain prevention, including general health
promotion, as this evidence is including in separate reviews on counseling for healthful diet and
physical activity. Trials of weight management during pregnancy were also excluded. In
addition, we did not systematically examine the effectiveness of screening or the best screening
approach to identify adults who may be candidates for weight loss interventions (but did examine
this body of research contextually) (Appendix A).

Our review was limited to interventions that were conducted in primary care or those that are
feasible for referral from primary care. Surgical weight loss interventions or nonsurgical weight
loss devices were considered to be outside the scope of primary care-referable interventions.
Additionally, we included only trials conducted in developed countries so as to identify the
evidence with the highest applicability to current U.S. practice.

We also excluded studies without a true control group and thus did not address the comparative
effectiveness of different types of behavior-based interventions. Our requirement was that the
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behavior-based intervention trials have control groups with no more than quarterly contact via
counseling sessions or generic brochures to be reflective of the current standard of care within
the United States. This criterion led to the exclusion of 81 comparative effectiveness trials, which
likely have key data for determining whether certain intervention modes or components are more
effective. We did examine this issue by describing and synthesizing intervention characteristics;
however, doing so for such complex interventions is difficult. The included interventions varied
considerably in terms of the mode of delivery, delivery schedule, and providers. However, in
many cases, detailed reporting of the number, length, and content of sessions and contacts was
lacking, so we had to make several assumptions.

We did not include continuous intermediate outcomes (e.g., continuous measures of blood
pressure, cholesterol levels, glucose levels, and cardiorespiratory fitness). Instead, we examined
the effects of weight management interventions on the incidence and prevalence of obesity-
related conditions such as diabetes, hypertension, dyslipidemia, and sleep apnea. In our previous
adult obesity review and cardiovascular prevention reviews for the USPSTF, diet and physical
activity counseling interventions were associated with decreased in LDL cholesterol
(approximately 2.6 to 4.9 milligrams per deciliter [mg/dL]), total cholesterol (approximately 2.8
to 5.8 mg/dL), SBP (1.3 to 2.5 millimeters of mercury [mm Hg]) and DBP (0.5 to 2 mm Hg).3%
367 Although we did not formally abstract or analyze these data in this update, the newly included
evidence that did report results on these continuous cardiometabolic outcomes are generally of
the same magnitude seen previously. In addition, we discuss the association between intentional
weight loss and health outcomes in epidemiological studies in order to contextualize the long-
term clinical significance of intentional weight loss. Additionally, we did not collect or evaluate
any data on costs or cost-effectiveness of the interventions.

Finally, we pooled across a body of literature that was heterogeneous with respect to clinical and
demographic characteristics, interventions, and settings. The statistical heterogeneity was
considerable (1>>85%), indicating the pooled averages should be interpreted with caution and
confidence interval estimates should be primarily used to understand the magnitude of effects. In
addition, across the trials, there were large standard deviations (SDs) relative to the average
change suggesting that some adults showed fairly large reductions in weight, some showed no or
modest changes, and some gained weight. In light of the considerable amount of participant
withdrawals and missing data, we chose not to present the pooled effects for the weight loss
medication trials.

Limitations of the Studies and Future Research Needs

Although the evidence in the current review indicates that weight loss interventions (both
behavior-based and medication-based) result in short-term weight loss, there remains a paucity
of data on what happens to weight long term. Only a limited number of trials reported followup
beyond 24 months, and in most of those, ongoing weight loss or maintenance sessions occurred
throughout followup. Therefore, relatively little is known about what happens to weight after an
active weight or maintenance program intervention ends. Survey data suggest that a minority of
individuals are successful at long-term weight loss.>¢% 3
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There was also a paucity of data on long-term health outcomes. While it appears that weight loss
interventions can reduce diabetes incidence, additional larger trials with longer-term followup
are required to understand the full benefits of these interventions on health outcomes and
whether those effects are long-lasting. Additionally, there was little data on patient-centered
outcomes such as QOL and psychological outcomes such as weight stigmatization from both the
general public and within the health care system,’® eating disorders,”-!°! and weight fluctuation
(“yo-yo” dieting).’’-372 Future trials should include psychosocial, QOL, and patient-centered
outcomes. In addition, future trials should examine whether interventions that focus not only on
weight loss, but also on how to best support people living with obesity regardless of weight loss
success, improve these patient-centered outcomes.

In general, the included behavior-based interventions all included similar messages related to
energy balance (i.e., gradual increases in moderate-to-vigorous intensity physical activity and
healthful dietary patterns following national guidelines) and similar behavior change technique
(e.g., goal setting, weighing pros and cons, increasing self-efficacy). In contrast, the specific
modes of delivery, including the number and length of sessions and total duration of the
interventions, and interventionists varied greatly. More data from well-designed pragmatic trials
and better reporting of intervention characteristics to facilitate evaluation and dissemination of
evidence-based practices is warranted. As outlined by Krist and colleagues,?’* research on
behavioral counseling interventions such as the type synthesized here would benefit from
application of checklists and frameworks such as the Template for Intervention Description and
Replication (TIDierR), Research, Effectiveness, Adoption, Implementation, and Maintenance
(RE-AIM), and the Pragmatic-Explanatory Continuum Indicator Summary (PRECIS) to assess
the feasibility and applicability of interventions as well as to improve replication and
dissemination.

Many of the trials, especially those examining weight loss medications, may have been biased by
high attrition. We chose to include studies with high attrition because we believed that early
discontinuation was likely due to the interventions (medication side effects, lack of weight loss,
time commitments) and not necessarily due to a design flaw. Although we required that trials
examine multiple methods of imputing data, imputing such large amounts of data might have led
to biased comparisons in unknown directions.

Almost all of the studies relied on BMI to identify their populations for weight loss or
maintenance interventions. While long-term health risks increase with increasing BMI, the
precise BMI at which increased risk occurs and the strength of the relationship appears to vary
by race, age, and personal/lifestyle factors. 6202707382 BMI may not be the best predictor of
future disease and mortality especially in particular subgroups and future trials should consider
employing more recently developed classification systems which include assessment of physical,
mental, and functional health to characterize obesity severity.?’* 37> In the meantime, an
important consideration for primary care providers is whether to recommend weight loss for
participants with BMIs in the overweight range, especially if they are older, of certain
racial/ethnic groups, or “metabolically healthy.” Participants in the weight loss trials generally
fell into the overweight and obese categories, and results were not reliably stratified by BMI. We
were therefore unable to make conclusions about whether the health effects of weight loss
interventions vary according to baseline BMI category, age, or race. Future research should focus
on these important subgroups to determine if weight loss has lasting benefits in these lower risk
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populations. In addition, future research should focus on interventions that include identification
and treatment of factors that may prevent adults from losing weight during behavioral
interventions such as the microbiome, genetics, or other unmanaged medical or psychological
conditions.

We identified nine trials, including four being conducted in the United States, currently
underway that may contribute to this evidence base (Appendix H). One of particular interest that
may address several of these future research needs is the 5A trial. This trial will examine an
intervention that supports the 5As of Obesity Management™ - ASK, ASSESS, ADVISE,
AGREE, ASSIST, for use in clinical care. ASK permission to discuss weight, and how to
conduct a proper ASSESSMENT .3’ There are also a number of comparative effectiveness trials
underway that we did not list here.

Conclusion

We found that behavior-based weight loss interventions with or without weight loss medications
resulted in more weight loss than usual care. The degree of weight loss we observed in the
current review is slightly smaller but consistent in magnitude with our 2011 review on this topic.
As in the previous review, we noted that weight loss interventions resulted in a decreased risk of
developing diabetes, particularly among those with prediabetes, although the prevalence of other
intermediate health outcomes were less well reported. Limited evidence exists regarding health
outcomes associated with weight loss interventions. Weight loss medications, but not behavior-
based interventions, were associated with more harms compared with control arms. Long-term
weight and health outcomes data as well as data on important subgroups (e.g., those who are
older, or non-white, or overweight) were lacking and should be a high priority for future study.
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Figure 2. Distribution of Baseline BMI in Behavior-Based Weight Loss Trials, by BMI Inclusion
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Figure 3. Distribution of Baseline BMI in Medication-Based Weight Loss Trials, by BMI Inclusion
Criteria

Drug BMI
Study Name Mean (SD), n
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Abbreviations: BMI = baseline; Nal/Bup = Naltrexone HCL and bupropion HCL; Phen/Top = Phentermine-topiramate extended
release; SD = standard deviation
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Figure 4. Pooled Analysis of Change in Weight at 12 to 18 Months in Behavior-Based Weight Loss
Interventions Compared With Controls

Total

Pop Intw Intv MD in Change % IG Mean CG Mean
Study Risk Status  Main Mode  duration from BL (95% CI) Weight Change(SD), n  Change(SD), n
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Kuller, 2012 Low Group 36 -6.20 (-7.42,-4.98) 164 -78(7.1), 208 -16(5.5), 213
Kulzer, 2009 Subelinical ~ Group 10 -2.40 (-3.75,-1.05) 1.60 -38(5.2.91 -1.4(4.0), 91
Kumanyika, 2012 Low Individual 12 -0.98 (-2.33, 0.36) 1.60 -16(5.1), 89 -06(4.1), 98
Little, 2016 Low Tech 6 e -0.37 (-166,082) 162 S38(7.4),221  -26(9.2), 227
Logue, 2005 Low Individual 24 -0.52 (-1.02, -0.02) 1.81 -1.4(3.2),329 -0.9(3.4), 336
Luley, 2014 cv Individual 12 -4.50 (-7.40, -1.70) 1.09 -7.3(6.3), 58 -2.7 (6.5), 60
Ma, 2013 cv Group 15 -3.90 (-5.66,-2.14)  1.46 -6.3 (8.0), 79 -2.4 (0.1), &1
Marrero, 2016 Subclinical ~ Group 12 -5.30 (-7.14,-3.46) 143 -5.5(6.1), 94 -0.2 (6.2), &1
Martin, 2008 Low Individual 6 -1.22 (-2.64, 0.20) 1.58 -1.4 (3.7), 68 -0.2 (3.6), 69
Mensink, 2003 Subclinical  Individual 24 -2.90 (-4.43,-137) 154 -3.1 (3.8), 40 -0.2 (3.5), 48
Moore, 2003 Low Individual 12 e 1.00 (-1.80, 3.80) 1.08 -0.5() 279 -0.9 (), 286
Morgan, 2011 Low Tech 3 — -2.20 (-5.50, 1.05) 0.96 -5.3 (6.4), 34 =31 (6.4), 31
Nakade, 2012 Low Mixed 12 -4.60 (-5.94,-326) 1.60 -4.5(4.4), 115 0.1(5.8), 111
Nanchehal, 2012 Low Individual 9 ul -0.70 (-2.17, 0.76) 1.56 -2.4(5.6), 103 -1.3(5.1), 114
Nicklas, 2014 Subclinical ~ Tech 12 —.1— -3.30 (-6.00, -0.60) 1.14 -2.8(6.1), 36 0.5(5.9), 39
Nilsen, 2011 Subclinical ~ Group 18 —— 0.50(-2.37, 3.37) 1.08 -25(9.6), 93 -3.0 (10.1), 89
O'Brien, 2017 Subclinical  Group 12 e -480(-730,-220) 119 -40(39),30 08(40) 28
Pacanowski, 2015 Low Tech 12 i -1.70 (-3.31,-0.08) 151 -2.1(5.6), 81 -0.4 (4.4), 67
Patrick, 2011 Low Tech 12 -068 (-1.52,0.14) 175 -09(7.1),217 -02(6.9), 224
Penn, 2009 Subclinical  Individual 60 = -2.50 (-4.20, 0.70) 122 -23(). 51 0.0¢), 51
Phelan, 2017 Low Mixed 12 -2.30 (-3.50,-1.10) 1.65 -32(5.7), 174 -08(5.7), 183
Puhkala, 2015 Low Individual 12 -4.00 (-6.20, -1.90) 133 -3.4 (6.8), 47 0.7(3.9), 48
Rock, 2007 Low Individual 12 -5.90 (-9.74,-2.08)  0.82 -6.6 (10.2), 3! -0.7 (5.5), 35
Rock, 2015 Cancer Mixed 24 -4.10 (-5.19,-301) 168 -53(6.8), 297 -1.2 (6.7), 288
Rodriguez-Cristobal, 2017 Low Group 24 o -0.50 (-1.54, 0.54) 1.69 -1.8(6.7), 283 -1.3(1.7), 302
Rosas, 2015 cv Mixed 24 - -0.70 (-2.49, 1.09) 1.45 -1.4 (4.9), 84 -0.7 (4.8), #1
Ross, 2012 Low Individual 24 -1.56 (-2.53, -0.59) 1.71 -24(5.4),249  -0.9 (5.6), 241
Shapiro, 2012 Low Tech 12 = -0.62 (-2.10, 0.86) 1.56 -17(5.4), 81 -1.0 (4.3), 89
Stevens, 1893 Subclinical ~ Group 18 -390 (-477,-303) 174 -3.8(6.1),293  0.1(4.0), 235
Stevens, 2001 Subclinical ~ Group 36 -270(-3.30,-210)  1.80 -2.0(5.8),545 0.7(4.2) 551
Svelkey, 2015 Low Mixed 24 - -1.33 (-3.19, 0.53) 143 -3.8(), 120 -23(), 123
Thomas, 2017 Low Tech 12 1= -0.40 (-1.85, 1.05) 157 -1.6(4.9), 91 -1.2 (5.0), 86
Tsai, 2010 Low Individual 12 - -1.20 (-3.56, 1.16) 125 -23(4.2), 22 =11 (4.0), 25
Tuomilehto, 2001 Subclinical  Individual 48 -3.40 (-4.18,-282) 1.78 -4.2(5.1), 256  -0.8 (3.7), 250
Von Gruenigen, 2012 Cancer Mixed 12 -4.60 (-5.80,-350) 166 -3.0(8.8), 41 1.4(11.1), 34
Wadden, 2011 (Beh) cv Individual 24 o -1.10 (-2.76, 0.56) 1.50 -3.4(6.9), 131 -2.3 (6.8), 130
Whelton, 1998 cv Mixed 28 -3.60 (-3.99,-3.21) 1.83 -47(26), 294 -11(22), 291
Wing, 1898 Subclinical ~ Group 24 =710 (-10.94,-326) 082 -7.4(9.7), 30 -0.3 (4.5), 2
Whylie-Rosett, 2001 Low Mixed 12 -2.36 (-3.87.-0.84) 155 -34(73), 194 -10(56), 9
Overall (l-squared = 90.0%, p = 0.000) -2.39 (-2.86, -1.93) 100.00

1 I
0 5 10
Favors Intervention Favors Contrel

Abbreviations: BL = baseline; Cancer = elevated cancer risk; CG = control group; CI = confidence interval; CV = increased
cardiovascular risk; IG = intervention group; Intv = intervention; Low = low cardiovascular risk or unselected; MD = mean
difference; Pop = population; SD = standard deviation; Subclinical = increased subclinical cardiovascular risk
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Figure 5. Pooled Analysis of Change in Weight at 24 Months in Behavior-Based Weight Loss
Interventions Compared With Controls

Total
Pop Intv Intv MD in Change % IG Mean CG Mean

Study Risk Status Main Mode duration from BL (95% Cl) Weight Change(SD), n Change(SD), n

¥
Ahern, 2017 Low Group 12 -1.99 (-3.66, -0.32) 4.78 -4.3(10.1), 528 -2.3(10.6), 211
Appel, 2011 cv Mixed 24 -4.30 (-6.30, -2.30) 4.08 -5.1(8.2),133 -0.8(8.0).129
Beeken, 2017 Low Individual 3 0.75(-0.73,2.24) 5.20 -2.2(5.8),143 -3.0(7.2),149
Bennett, 2012 Ccv Individual 24 -1.03 (-2.03, -0.03) 6.38 -1.5(5.0), 180 -0.5(4.8), 185
Bhopal, 2014 Subclinical  Individual 36 -0.96 (-3.07, 1.15) 3.87 0.7(72),84 03(6.7),83
De Vos, 2014 Low Individual 30 -0.99 (-1.91, -0.07) 6.57 (). 184 (177
Eaton, 2016 Low Individual 24 -0.10(-2.22,2.02) 3.85 -4.1(7.9), 106 -4.0(7.8),105
Godino, 2016 Low Tech 24 -0.79 (-2.02,043) 5.83 (), 202 (), 202
Katula, 2011 Subclinical  Mixed 24 -4.78 (-6.45,-3.11) 4.78 -5.6(7.1), 151 -0.8(76),150
Logue, 2005 Low Individual 24 0.23(-1.40,0.90) 6.01 -0.4(6.9),329 -0.2(7.7),336
Ma, 2013 Ccv Group 15 -3.00(-5.49, -051) 3.22 54(80,79 -2.4(8.1).81
Mensink, 2003 Subclinical  Individual 24 -2.30 (-3.99, -0.61) 4.74 -24(44,40 -0.1(35),48
Puhkala, 2015 Low Individual 12 -0.50 (-3.80, 2.90) 2.19 -3.1(8.0),37 -25(5.9),43
Rock, 2015 Cancer Mixed 24 -2.40 (-3.49, -1.31) 6.15 -3.6(6.8),300 -1.2(6.7),287
Rosas, 2015 cv Mixed 24 -0.40 (-3.09, 2.29) 2.94 -1.0(7.8),84 -0.6(638),41
Ross, 2012 Low Individual 24 -0.58(-1.73,057) 6.01 -1.2(6.6),249 -06(6.4),241
Svetkey, 2015 Low Mixed 24 -100(-291,080) 427 -25(), 120 -14(), 123
Tuomilehto, 2001 Subclinical  Individual 48 -2.70 (-3.57, -1.83) 6.69 -35(5.5),256 -0.8(4.4),250
Van Wier, 2011 Low Tech 6 -0.90 (-2.00,0.30) 6.01 -1.9(6.4),450 -1.0(6.0), 448
Wadden, 2011 (Beh) CV Individual 24 ; -1.20(-3.14,0.74) 4.20 -2.9(8.0), 131 -1.7(8.0),130
Wing, 1998 Subclinical Group 24 —_— -220(-5.51,.1.11) 222 25@4.32 -03(45.31
Overall (I-squared =67.9%, p = 0.000) é -1.45 (-2.03, -0.87) 100.00

I

:

| I | |

-10 5 0 5 10

Favors Intervention Favors Control

Abbreviations: BL = baseline; Cancer = elevated cancer risk; CG = control group; CI = confidence interval; CV = increased
cardiovascular risk; IG = intervention group; Intv = intervention; Low = low cardiovascular risk or unselected; MD = mean
difference; Pop = population; SD = standard deviation; Subclinical = increased subclinical cardiovascular risk
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Figure 6. Change in Weight in Behavior-Based Weight Loss Intervention Among Trials With
Multiple Followup Timepoints

Total

Followup,  Intv MD in Change IG Mean CG Mean
Study months duration from BL (95% Cl) Change(SD), n  Change(SD), n
Ahern, 2017 12 12 —— -3.50 (-5.07, -1.93) 5 8(9.7) 528 -33(9.9), 211
Ahern, 2017 24 12 —— -1.99 (-2.66, -0.32) 3(10.1), 528 -23 (10.6), 211
Appel, 2011 12 24 —— -4.30 (-5.90, -2.60) 54(7 8),123  -1.1(5.2), 108
Appel, 2011 24 24 —— 430 (630 -230)  51(82),133  -08(80),120
Beeken, 2017 12 3 —— -0.06 (-1.25,1.13) -2.4(55), 143 23 (5.0), 152
Beeken, 2017 18 3 —— 118 (0.41,277) 20(50), 126 3(7.6), 127
Beeken, 2017 24 3 - 0.75 (-0.73, 2.24) 22(58), 143 0(7.2), 149
Bennett, 2012 12 24 o -1.05(-209,-001)  -1.4(5.1), 180 3 (4.9), 185
Bennett, 2012 18 24 =4 095(-203,014)  -13(54),180 3(5.2), 185
Bennett, 2012 24 24 - -1.03(-203,-003)  -1.5(5.0), 160 5(4.8), 185
Bhopal, 2014 12 36 —— 063 (-274,1.48)  -09(72), 84 3(6.7), 8
Bhopal, 2014 24 36 —r— 096(307,1.15  -07(7.2),84 0.3 67), 53
Bhopal, 2014 36 36 —— 1.64(-283,-044)  -10(7.3),84  03(68) 83
De Vos, 2014 12 30 - -1.22(-2.09, -0.35) 0.6 (5.5), 167 06 (5.4), 181
De Vos, 2014 18 30 -~ A.11(-199,-022) (), 184 0,177
De Vos, 2014 24 30 == 0.9 (-1.91,-007) (), 184 (177
De Vos, 2014 30 30 -4 -0.87 (-184,0.10) (),184 0,177
De Vos, 2014 80 30 —— 0.11 (200, 1.79) .(),130 )17
Eaton, 2016 12 24 e -1.60 (-372,052) -5.4(7.9), 106 -3.8(7.8), 105
Eaton, 2016 18 24 —_— -0.10 (222, 2.02) -44(7.9),106  -43(7.8), 105
Eaton, 2016 24 24 e s 0.10(222 2.02) 41(7.9,106  -40(7.8), 105
Godino, 2016 12 24 -5 133(230,-035 (), 202 .(), 202
Godino, 2016 18 24 =4 -0.67 (-1.69, 0.35) (). 202 (), 202
Godino, 2016 24 24 -t 079(202,043  .()202 (), 202
Jakicic, 2011 12 18 040(153,073)  -13(38) 86 09(3.8), 84
Jakicic, 2011 18 18 -0.40 (-153,0.73) -1.3(3.8), 88 (3.8), 84
Katula, 2011 12 24 —— -4.85 (-6.46, -3.24) £69(6.9), 151 (7.4), 150
Katula, 2011 18 24 —p— -3.06 (583 -220)  -6.0(7.9), 151 (7.5), 150
Katula, 2011 24 24 —— 478(-645 -311)  -56(7.1), 151 (7.6), 150
Kuller, 2012 18 36 —— 620 (-7.42 -498)  -7.8(7.1),208 (5.5), 213
Kuller, 2012 30 36 — 530 (655 -4.05)  -5.7(7.5), 208 (5.4), 212
Kuller, 2012 48 36 —p— -3.20 (-4.40, -2.00) -34(72) 216 (5.6), 230
Logue, 2005 12 24 # 0.52(102 0020 -1.4(22),320 (3.4), 336
Logue, 2005 18 24 3 0.23(-0.31,0.77) 0.2(35),329 [3.6), 336
Logue, 2005 24 24 —_ 0.23 (-1.40, 0.90) -0.4(6.9), 329 2(7.7),336
Ma, 2013 15 15 —— 390 (566 -214)  83(80),79  -24(0.1),81
Ma, 2013 24 15 —— 300 (549, -051)  -54(80),79 (s.n‘aw
Martin, 2008 12 8 —— 1.22(264,020)  1.4(37) 68 2 (3.6), &
Martin, 2008 18 6 —r 056(-194,082)  05(33) 68 (a 8), 69
Mensink, 2003 12 24 —r— 200(-443,-137)  -31(38), 40 2(35), 43
Mensink, 2003 24 24 s -230(3.99,-061)  -24(4.4), 40 1 (3.5), 4
Moore, 2003 12 12 —— 1.00 (-1.90, 3.80) 05(), 279 9(), 286
Moore, 2003 18 12 —p— 1.30 (-1.80, 4.40) 0.0(), 256 7(), 275
Punkala, 2015 12 12 —_—— 4.00(-620,-190)  -3.4(66) 47 07(3 9) 48
Puhkala, 2015 24 12 —— 050(-380,290)  -31(8.0),37 5 (5.9), 4
Rock, 2015 12 24 —— 410 (-5.19, -3.01) -53(6 8), 297 2(6.7), 233
Rock, 2015 18 24 - -3.20 (-4.30, -2.10) 4(6.7), 278 2(6.4), 262
Rock, 2015 24 24 - 240 (-349, -131) -3 6 (6.8), 300 2(6.7), 287
Rosas, 2015 12 24 —t— -0.70 (-2.49,1.09) -1.4(4.9), 84 (4.8), 41
Rosas, 2015 24 24 ! 040(-309,229)  -10(79),8  -06(58) 41
Ross, 2012 12 24 - -1.56 (253, -050)  -2.4(5.4), 249 (5.6), 241
Ross, 2012 18 24 e 097 (212,018  -17(6.6), 249 6.4), 241
Ross, 2012 24 24 =4 058 (-173,057)  -12(66), 249 6 (6.4), 241
Stevens, 2001 18 36 - -270(330, -210)  -20(6.8), 545 (4 2), 551
Stevens, 2001 36 36 - -1.90 (-2.60, -1.30) 02(59) 547 1 E (5.3), 554
Svetkey, 2015 12 24 —_—— -1.33(-3.19, 0.53) 36() 120 3(), 128
Svetkey, 2015 24 24 et 1.00(291,090  -25(), 120 4(),123
Tuomilehto, 2004 12 48 -+ 340 (-4.18,-262)  -42(5.1), 256 8 (3.7),250
Tuomilehte, 2001 24 48 - -270(357. -183)  -35(8.5), 256 8 (4.4), 250
Tuomilehte, 2001 36 48 L -2.60 (-3.59, -1.61) -35(81), 23 9 (5.4), 203
Wadden, 2011 (Beh) 12 24 —r -1.10 (-2.76, 0.56) -3.4(6.9), 131 3 (6.8), 130
Wadden, 2011 (Beh) 18 24 — 1.10(-304,084)  -30(8.0), 131 9(8.0), 130
Wadden, 2011 (Beh) 24 24 ——r= A20(:314,074)  29(80), 131 7 (8.0), 130
Whelton, 1968 12 28 ¢ 360(399, 321)  47(26), 294 1(2.2), 291
Whelton, 1988 18 28 - -3.60 (-4.30, -2.80) -4.4(22), 294 8(2.2), 291
Whelton, 1668 30 28 —— -3.90 (-5.10, -2.70) 4.7 (4.4), 294 9 (3.5), 291
Wing, 1998 12 2 e—— 7140(-1004,-3.26)  -7.4(9.7), 30 3 (4.5), 2
Wing, 1998 24 24 —— 220(-551,111)  -25(84) 32 3(45), 31

| | | |
-10 -5 0 5 10
Favors |ntervention Favors Control

Abbreviations: BL = baseline; CG = control group; CI = confidence interval; IG = intervention group; Intv = intervention;
MD = mean difference; SD = standard deviation
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Figure 7. Pooled Analysis of Risk of Losing 25% of Body Weight at 12 to 18 Months in Behavior-
Based Weight Loss Interventions Compared With Controls

Total
Pop Intv Intv
Study Risk Status  Main Mode duration RR {95% CI) % (niN), IG % (niN), CG
Ackermann, 2015 Subclinical  Group 12 —:0— 242 (164,3.58) 32.4(69/213) 134 (29/217)
Ahern, 2017 Low Group 12 = 227 (1.78,290) 57.0(301/528) 25.0(53/211)
Anderson, 2014 Cancer Individual 12 e 312(1.92,5.07) 36.0(59/163) 12.0 (20/168)
Aveyard, 2016 Low Group 3 -‘I- 1.82(1.50,221) 25.0(238/940) 14.0(131/842)
Beeken, 2017 Low Individual 3 -, 0.89 (0.54,1.47)  25.2(36/143) 28.9 (44/152)
Christian, 2011 cv Tech 6 e — 2.93(0.87,9.93) 26.3(35/133) 8.5(11/130)
De Vos, 2014 Low Individual 30 g 1.69(1.02,2.82) 18.7(35/187)  11.0(20/181)
Demark-Wahnefried, 2014  Cancer Tech iz —-0:— 1.41(0.57,347) 39.1(9/23) 27.8 (5/18)
Eaton, 2016 Low Individual 24 | —— 421(2.39,7.43) 47.8(51/108) 11.6(12/105)
Fischer, 2016 Subclinical  Tech 12 — 1.38(0.68,2.82) 19.0(15/78) 14.0 (11/79)
Fitzgibbon, 2010 Low Mixed 18 e e 1.91(1.00,3.64) 24.0(22/93)  12.0 (12/97)
Haapala, 2009 Low Tech 12 —:0— 2.38(1.12,5.01)  30.6 (19/62) 12.9 (8/62)
Hunt, 2014 Low Group 12 | == 3.47(2.51,479)  39.0(130/333) 11.0(40/355)
Janssen, 2013 Low Individual 24 i 1.45(068, 3.12)  26.7 (12/45) 18.4 (9/49)
Jebb, 2011 cv Group 12 -+ 199 (161,246) 46.0(173/377) 23.0(91/395)
Jolly, 2011 Low Group 3 —-0:— 1.39(0.66,2.83) 21.0(21/100) 17.0(17/100)
Katula, 2011 Subclinical  Mixed 24 == 3.14(2.13,463) 52.3(79M151) 16.7 (25/150)
Kumanyika, 2012 Low Individual 12 e 2.20(1.09, 4.45) 22.5(20/89) 10.2 (10/98)
Little, 2016 Low Tech 6 —QJ- 1.56 (0.96, 2.62) 29.2(78/269) 20.8 (58/279)
Luley, 2014 cv Individual 12 + 2.07 (1.27,3.356)  68.0(35/52) 32.0 (13/40)
Ma, 2013 cv Group 15 —— 220 (1.43,3.39)  54.8(43/79) 24.6 (20/81)
Martin, 2008 Low Individual 6 e 0.85 (0.28, 2.60) 10.0 (7/68) 11.0 (8/69)
Morgan, 2011 Low Tech 3 + 2.03(1.09,3.78)  57.7 (20/34) 30.0 (9/31)
Nanchahal, 2012 Low Individual 9 - 1.58(1.12,2.24) 32.7(62/191)  20.4(39/180)
Nilsen, 2011 Subclinical ~ Group 18 - | 0.78 (0.51,1.19)  28.0 (26/93) 36.0 (32/89)
O'Brien, 2017 Subclinical  Group 12 e 7.00(1.76,27.90) 50.0(15/30) 7.1 (2/28)
Pacanowski, 2015 Low Tech 12 —:0— 2.65(1.20,5.85) 28.6 (20/70) 10.8 (7/65)
Parikh, 2010 Subclinical ~ Group 25 —— 2.44 (1.05,5.66) 34.0 (16/47) 14.0 (6/43)
Phelan, 2017 Low Mixed 12 i 1.33(0.93,1.91)  44.1(67/152) 32.6(56/172)
Puhkala, 2015 Low Individual 12 B . — 2.04 (0.54, 7.69) 12.8 (B/47) 6.2 (3/48)
Rock, 2015 Cancer Mixed 24 :-0- 2.48(1.96,3.16)  55.0(164/297) 22.0 (64/288)
Rodriguez-Cristebal, 2017 Low Group 24 il 1.40(0.91,2.16) 22.6(64/283) 16.6 (50/302)
Silva, 2009 Low Group 12 | e 3.79(242,592) 61.0(70M114) 16.0 (18/111)
Thomas, 2017 Low Tech 12 —.—!— 1.12(0.53,2.38)  14.3{13/91) 12.9(11/88)
Tsai, 2010 Low Individual 12 b g 1.52(0.38,6.04) 18.0(4/22) 12.0 (3/25)
Tuomilehto, 2001 Subclinical  Individual 48 | 3.35(2.37,474)  43.0(114/265) 13.0(33/257)
Wadden, 2011 (Beh) cv Individual 24 L L 1.18(0.79,1.76)  29.0(38/131)  24.6(32/130)
Wylie-Rosett, 2001 Low Mixed 12 — 1.03(0.59, 1.82)  16.0(31/194) 15.5(15/97)
Overall {l-squared =67.2%, p = 0.000) é 1.94 (1.70, 2.22)
!
| |

.0358

27.9

Favars Control Favors Intervention

Abbreviations: Cancer = elevated cancer risk; CG = control group; CI = confidence interval; CV = increased cardiovascular
risk; IG = intervention group; Intv = intervention; Low = low cardiovascular risk or unselected; Pop = population; RR = risk
ratio; Subclinical = increased subclinical cardiovascular risk
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Figure 8. Pooled Analysis of Risk of Losing 25% of Body Weight at 24 Months in Behavior-Based
Weight Loss Interventions Compared With Controls

Total
Pop Intv Intv %

Study Risk Status Main Mode duration RR {95% Cl} Weight % (n/N), IG % (n/N), CG
1

Ahem, 2017 Low Group 12 +0— 1.79(1.36,2.36) 10.03  39.0 (206/528) 22.0 (46/211)
1

Appel, 2011 cv Mixed 24 {—0— 221(146,334) 7.80 41.4 (55/133) 18.8 (24/128)
]

Beeken, 2017 Low Individual 3 —D—:— 1.04 (0.63,1.73) 6.48 26.6 (38/143) 26.2 (39/149)
]

Bennett, 2012 cv Individual 24 e 1.03 (0.68, 1.55) 7.79 20.0 (36/180)  19.5 (36/185)
1
1

De Vos, 2014 Low Individual 30 . 0.96 (0.55, 1.67) 5.91 12.1 (22/184) 12.3 (22/177)
]
1

Eaton, 2016 Low Individual 24 e . ] 1.33(0.87,2.05) 7.56 33.3 (35/106) 24.6 (26/105)
]

Katula, 2011 Subclinical  Mixed 24 : —0—) 2.93(1.86,4.61) 7.20 39.1 (59/151)  13.3 (20/150)
1

Puhkala, 2015 Low Individual 12 —0——: 0.80(0.39, 1.67) 4.23 24.3 (9/3T) 30.2 (13/43)
1

Rock, 2015 Cancer Mixed 24 :—0— 1.87(1.47,2.38) 10.63  45.0(135/300) 24.0 (69/287)
1

Silva, 2009 Low Group 12 :—0— 2.36 (1.53,3.66) 7.47 45.0 (51/114)  19.0 (21/111)
]

Svetkey, 2015 Low Mixed 24 —— 1.25 (0.81,1.95) 7.38 27.5 (33/120) 22.0 (27/123)
1
U

Van Wier, 2011 Low Tech 3 e 142(1.08,1.86) 10.08 224 (101/450) 15.9 (71/448)
1
1

Wadden, 2011 (Beh) CV Individual 24 b e i 1.21(0.78,1.87) 7.44 26.0 (34/131)  21.5 (28/130)
1

Overall (I-squared =63.0%, p =0.001) Q 1.51 (1.25,1.81) 100.00
]
1
1
1

| I
217 1 4.61

Favors Control Favors Intervention
Abbreviations: Cancer = elevated cancer risk; CG = control group; CI = confidence interval; CV = increased cardiovascular

risk; IG = intervention group; Intv = intervention; Low = low cardiovascular risk or unselected; Pop = population; RR = risk
ratio; Subclinical = increased subclinical cardiovascular risk
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Figure 9. Pooled Analysis of Risk of Losing 210% of Body Weight at 12 to 18 Months in Behavior-
Based Weight Loss Interventions Compared With Controls

Favors Control Favors Intervention

Total
Pop Intv Intv %

Study Risk Status Main Mode duration RR (95% CI) Weight % (n/N), IG % (n/N), CG
1

Ahern, 2017 Low Group 12 + 3.32(2.12,520) 10.05 30.0 (158/528) 9.0 (19/211)
1

Aveyard, 2016 Low Group 3 -0-: 2.21(1.62,3.02) 1234 12.0 (117/940) 6.0 (53/942)

Christian, 2011 cv Tech 6 ——4— 2.93 (0.32, 26.84) 1.07 7.5 (10/133) 2.3 (3/130)
1

Haapala, 2009 Low Tech 12 -—0:— 2.50(0.83,755) 3.56 16.1 (10/62) 6.5 (4/62)

Huseinovic, 2016 Low Individual 12 —0-= 1.90(1.15,3.13) 9.25 59.0 (26/44)  31.0 (14/45)
1

Jebb, 2011 cv Group 12 - 298(2.04,435) 1123 24.0 (91/377) 8.0 (32/395)
1

Katula, 2011 Subclinical Mixed 24 : —— 20.36 (5.02, 82.68) 2.42 27.1 @1151) 1.3 (2/150)
1

Kuller, 2012 Low Group 36 - 4.67(2.99,730) 1007 42.0(90/215) 9.0 (20/223)
1

Luley, 2014 Ccv Individual 12 —:0— 5.64 (1.82, 17.53) 342 43.0 (22/52) 8.0 (3/40)
1

Ma, 2013 Ccv Group 15 . o 5.81(1.77,19.05) 3.18 21.8 (17/79) 3.5 (3/81)
1

Pacanowski, 2015 Low Tech 12 ——0:— 1.86(048,712) 2.60 8.6 (6/70) 4.6 (3/65)
1

Phelan, 2017 Low Mixed 12 e 1.70(0.92,3.14) 7.63 23.0 (35/152) 13.4 (23/172)
1

Rock, 2015 Cancer Mixed 24 + 3.25(2.10,5.02) 10.24 26.0 (77/297) 8.0 (23/288)
1

Rodriguez-Cristobal, 2017Low Group 24 ———r 1.68(0.67,4.22) 4.64 6.7 (19/283) 4.0 (12/302)
1

Silva, 2009 Low Group 12 {—0— 8.03 (2.94, 21.93) 4.11 29.0 (33/114) 4.0 (4/111)
|

Wadden, 2011 (Beh) Ccv Individual 24 e e 278(1.03,749) 4.19 10.7 (14/131) 3.9 (5/130)

Overall (I-squared = 49.0%, p =0.014) é 3.06 (2.41,3.88) 100.00
1
1
1
L

I I
.0121 1 827

Abbreviations: Cancer = elevated cancer risk; CG = control group; CI = confidence interval; CV = increased cardiovascular
risk; IG = intervention group; Intv = intervention; Low = low cardiovascular risk or unselected; Pop = population; RR = risk
ratio; Subclinical = increased subclinical cardiovascular risk
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Figure 10. Pooled Analysis of Risk of Developing Diabetes in Behavior-Based Weight Loss
Interventions Compared With Controls

Study

Ackermann, 2015

Bhopal, 2014

Katula, 2011

Knowler, 2002

Luley, 2014

Ma, 2013

Penn, 2009

Tuomilehto, 2001

Wing, 1998

Followup,
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60

108

24

Overall (I-squared = 49.2%, p = 0.046)

L 3

L 4

L 3

RR (95% Cl)

1.1 (0.66, 1.88)

0.71 (0.36, 1.40)

0.29 (0.06, 1.38)

0.50 (0.40, 0.62)

0.34 (0.04, 3.22)

1.03 (0.07, 16.11)

0.45 (0.18, 1.10)

0.73 (0.61, 0.88)

2.27 (0.48, 10.79)

0.67 (0.51, 0.89)

% (nIN), IG

11.8 (26/220)

15.0 (12/81)

1.5 (2/135)

14.4 (92/638)

1.7 (1/58)

1.3 (1/79)

9.8 (5/51)

40.0 (106/265)

15.6 (5/32)

% (nIN), CG

10.6 (24/226)

21.0 (17/82)

5.1 (7/138)

28.9 (190/657)

5.0 (3/60)

1.2 (1/81)

21.6 (11/51)

54.5 (140/257)

6.9 (2/29)

.0369

Fawvaors Control

271

Fawvors Intervention

Abbreviations: CG = control group; CI = confidence interval; IG = intervention group; RR = risk ratio
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Figure 11. Pooled Analysis for Prespecified Subgroups of Trials for Change in Weight at 12 to 18
Months in Behavior-Based Weight Loss Interventions Compared With Controls

MD in Change

Subgroup from BL (95% ClI)
Intervention Intensity
High (>26 sessions) (k=18) — -3.06 (-3.85, -2.28)
Medium (12-26 sessions) (k=26) —_—— -2.48 (-3.35, -1.61)
Low (0-11 sessions) (k=23) — -1.73 (-2.32, -1.13)
Main Mode of Intervention Delivery
Group (k=18) —_—— -3.05 (-3.80, -2.30)
Individual (k=25) —— -2.05 (-3.04, -1.05)
Tech (k=12) - -1.14 (-1.59, -0.70)
Mixed (k=12) —_— -3.03 (-3.83, -2.22)
Any Group Sessions
Yes (k=35) —_— -3.03 (-3.65, -2.42)
No (k=32) - -1.46 (-1.84, -1.09)
PCP Involvement
Yes (k=15) —— -1.45 (-2.16, -0.74)
No (k=52) —- -2.67 (-3.18, -2.15)
Population Risk Status
At-risk (k=33) — -2.98 (-3.58, -2.39)
Low risk/unselected (k=34) —— -1.82 (-2.35, -1.30)
Self-selected Recruitment
Yes (k=28) —— -2.97 (-3.87,-2.07)
No (k=39) -2.02 (-2.47, -1.56)
Mean Baseline BMI (kg/m2)*
25 -299 (k=4) _— -2.13 (-3.80, -0.46)
30 -34.9 (k=41) — -2.68 (-3.26, -2.09)
35 - 39.9 (k=20) —— -2.06 (-2.91, -1.20)
Overall
Effect Estimate (k=67) —— -2.39 (-2.86, -1.93)

| |

-4 239 0 4

Favors Intervention  Favors Control

*k=65. Two trials’ baseline mean BMI were not reported.
Abbreviations: BMI = body mass index; BL = baseline; CI = confidence interval; MD = mean difference; PCP = primary care
provider
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Figure 12. Pooled Analysis of Change in Weight at 12 to 18 Months in Behavior-Based Weight
Maintenance Interventions Compared With Controls

Pop Total
Risk Intv Intv MD in Change % 1G Mean CG Mean

Study Status  Main Mode duration from BL (95% CI) Weight  Change(SD), n Change(SD), n
1
1

Cussler, 2008 Low Tech 12 1—4— -0.20(-1.73, 1.33) 17.38 0.4 (5.0), 66 0.6 (4.0, 69
1
1

Pekkarinen, 2015 Low Group 12 —l—— -1.30(-4.30, 1.70) 6.16 7.5(10.2), 100 88(114) 99
1
1
1

Perri, 1988 Low Group 12 (—0—' 1 -7.16(-11.68, -2.64) 291 -20(94), 18 5.1(3.3), 16
1
1

Sherwood, 2013 Low Individual 24 + -1.63(-2.80,-0.47) 2390 0.8(6.0), 209 24(6.2), 210
1
1

Simpson, 2015 Low Individual 12 —_— -2.82(-6.09, 0.45) 528 -24(9.2), 45 -0.6 (7.5), 51
1
1

Voils, 2017 Low Mixed 10 + -1.60(-3.13, -0.07) 1741 0.8¢(), 110 24() 112
1
1

Wing, 2006 Low Group 18 —— -1.70(-3.28,-0.12) 16.65 1.3(6.0, 105 3.0(5.7), 105
1
1
|

Young, 2017 Low Tech 6 ——t -1.60 (-3.80, 0.60) 10.31 0.8(5.3), 47 24(5.3),45
1

Overall (l-squared = 26.8%, p = 0.214) @ -1.59(-2.38,-0.79) 100.00
1
1
1
1
1
L

I I ] 1

-10 -5 0 5 10

Favors Intervention Favors Control

Abbreviations: BL = baseline; Cancer = elevated cancer risk; CG = control group; CI = confidence interval; CV = increased
cardiovascular risk; IG = intervention group; Intv = intervention; Low = low cardiovascular risk or unselected; MD = mean
difference; Pop = population; SD = standard deviation; Subclinical = increased subclinical cardiovascular risk
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Figure 13. Risk of Losing 25% of Body Weight in Medication-Based Weight Loss Interventions
Compared With Controls, All Studies and All Timepoints

Pop
Risk Month %
Study Status  Dose Followed  Followed RR (95% CI) % (niN), 1G % (nfN), CG
Liraglutide
Astrup, 2012 Low 3.0 12 631 —p— 275(1.97,382) 785 (73/93) 28.6 (28/98)
Pi-Sunyer, 2015 Low 3.0 13 69.4 *> 233 (212 257) 63.2 (1540/2437)  27.1 (33211225)
Pi-Sunyer, 2015 (preDM) Low 3.0 36 50.0 -’ 209 (1.82 241) 496 (728/1467) 23.7 (174734)
Wadden, 2013 Low 30 13 723 —— 232 (1.74,3.11)  50.5 (105/207) 21.8 (45/206)
Lorcaserin hydrochloride
Fidler, 2011 Low 10 12 55.5 L J 1.89 (1.71,2.08) 47.2(7371561) 25.0 (385/1541)
Smith, 2010 Low 10 12 48.7 L 2 234 (2.09,262) 475 (731/1538) 20.3 (304/1499)
Maltrexone HCL and bupropion HCL
Apovian, 2013 Low 16180 13 538 - 295 (2.38,366) 50.5(354/702) 17.1 (78/456)
Greenway, 2010 Low 16180 13 59.9 —— 292 (2.35,363) 480 (226/471) 16.0 (84/511)
Wadden, 2011 Low 16180 13 513 —— 1.56 (1.31, 1.86)  66.4 (320/482) 42,5 (821183)
Orlistat
Broom, 2002 cv 120 12 653 —p— 228 (1.80,290) 556 (144/259) 24.3 (64/263)
Davidson, 1999 Low 120 12 66.3 - 1.51(1.29,1.77)  65.7 (432/657) 43.6 (97/223)
Finer, 2000 Low 120 12 61 S 162 (1.04, 253) 35.0(38M110) 21.0 (23/108)
Hauptman, 2000 Low 60 12 67.2 —— 1.59 (1.25,2.03) 488 (104/213) 30.7 (65/212)
Hauptman, 2000 Low 120 12 67.2 —— 1.65(1.29 210) 505 (106/210) 30.7 (65/212)
Hauptman, 2000 Low &0 24 5.7 —— 1.41(1.04,1.80) 338 (72/213) 241 (51/212)
Hauptman, 2000 Low 120 24 51.7 —p— 1.43 (1.05,1.93) 343 (721210) 241 (511212)
Krempf, 2003 Low 120 12 68.7 - 1.42 (1.20, 1.68) 659 (170/258) 46.4 (102/220)
Krempf, 2003 Low 120 18 61.1 - 1.54 (1.25,1.91) 583 (130/223) 37.8 (741196)
Lindgarde, 2000 cv 120 12 859 —— 1.33(1.07, 1.65) 54.2 (103/190) 40.9 (76/186)
Richelsen, 2007 cv 120 12 NR = 1.18 (1.05, 1.33)  85.0 (130M153) 72.0 (1121156)
Richelsen, 2007 cv 120 36 647 —— 1.20 (1.00, 1.43) 67.0 (102M153) 56.0 (87/156)
Rossner, 2000 Low 60 12 719 - 1.45(1.22,1.72) 634 (152/239) 43.8 (104/237)
Rossner, 2000 Low 120 12 719 = 1.43(1.20,1.70) 627 (152/242) 43.8 (104/237)
Rossner, 2000 Low €0 24 59.7 —— 1.49(1.22,1.81) 56,3 (135/239) 38.0 (90/237)
Rossner, 2000 Low 120 24 59.7 - 1.74 (1.45 210) 66.1 (160/242) 38.0 (907237)
Sjostrom, 1998 Low 120 12 791 - 1.39(1.23,1.58) 685 (235/343) 49.2 (167/340)
Torgerson, 2004 Low 120 12 831 [ 2 161 (1.52,1.72) 728 (1194/1640) 451 (738/1637)
Torgerson, 2004 Low 120 48 428 -> 1.42 (1.25 1.61) 528 (449/850) 37.3 (210/564)
Phentermine-topiramate extended release
Allison, 2012 Low 1582 13 58.9 =3 386(3.15 472) 667 (332/498) 17.3 (86/4598)
Gadde, 2011 cv 7.5/46 12 69.3 -+ 298 (259 3.43) 621 (303/488) 20.8 (204/979)
Gadde, 2011 cv 15/92 12 69.3 = 3.36 (2.95,3.82) 70.0 (687/981) 20.8 (204/979)
| 1
212 1 472

Favors Control  Favors Intervention

Abbreviations: CG = control group; CI = confidence interval; CV = increased cardiovascular risk; IG = intervention group;;
Low = low cardiovascular risk or unselected; Pop = population; RR = risk ratio
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Figure 14. Proportion of Participants Losing 210% of Body Weight in Medication-Based Weight
Loss Interventions Compared With Controls With Multiple Followup Timepoints

Fop
Risk Manth Y

Study Status Dose  Followed Followed RR (B5% CI) % (niN), IG % (n/N). CG
Liraghrtide
Astrup, 2012 Low 30 12 631 e 3,00 (2.06, 7.38) 30,8 (37/03) 10.2 {10/28)
Pi-Sunyer, 2015 Low 30 13 604 L 3.12(2.63, 3.71) 321 (B07/2427) 10.8 (130/1225)
Pi-Sunyer, 2015{preDM) Low 30 36 5000 - 240(1.97,3.16) 248 (304M1467) 9.0 (73724)
Wadden, 2013 Low 30 13 723 —p— 4 13(2.33,7.34) 261 (54/207) 6.3 (13/208)
Lorcaserin hydrochloride

Fidler, 2011 Low 10 12 555 L ] 232(1.85 277) 22.6(353M1561) 9.7 (150/1541)
Smith, 2010 Low 10 12 4087 L 205(2.42 360) 22.6(348M1538) 7.7 (115/1480)
Maltrexone HCL and bupropion HCL

Apovian, 2013 Low i@Men 13 538 e 407 (3.36,7.35) 2B3(18Q/T02) 57 (26/456)
Greenway. 2010 Low i@Men 13 509 e 3.31(2.35.487) 250(118M471) 7.0 (38/511)
Wadden, 2011 Low 16/M180 13 513 —— 205(1.52,277) 415(200/82)  20.2 (38/183)
Oriistat

Broom, 2002 CcV 120 12 653 —— 1.7 (117, 272) 10.7 (51/259) 11.0 (20/263)
Finer, 2000 Low 120 12 61 fe— 205 (1.22,7.14) 16.0(18110) 6.0 (3/108)
Hauptman, 2000 Low 120 12 672 —p— 252(1.64,3.80) 286 (60f210) 11.3 (24/212)
Hauptman, 2000 Low G0 12 672 —p— 216(1.38, 3.36) 244 (52/213) 11.3 (24/212)
Hauptman, 2000 Low 120 24 517 e 281(1.57,502) 186 (38/210) 6.6 (14/212)
Hauptman, 2000 Low G0 24 5.7 i 2200(1.21,.4.02) 146 (31/213) 6.6 (14/212)
Krempf, 2003 Low 120 12 68T e 1.34 (1.00, 1.79) 32.0 (B5/258) 24 .5 (54/220)
Krempf, 2003 Low 120 18 611 —— 200(1.39, 287) 336 (75223) 18.8 (33/186)
Lindgarde. 2000 CcV 120 12 8549 i 1.31 (0.83, 2.08) 102 (36M00) 14.8 (27/186)
Richelsen, 2007 CV 120 36 647 —p— 1.18 (0.85, 1.684) 34.0 (52M153) 29.0 (45156)
Rossner, 2000 Low 120 12 718 e 202(1.49, 275) 3B.3(D3242) 18.9 (45/237)
Rossner, 2000 Low G0 12 718 e 1.85(1.20,2.28) 31.2(757239) 18.9 (45/237)
Rossner, 2000 Low 120 24 507 —tp— 1.51(1.08,2.11) 282 (68/242) 18.0 (44/237)
Rossner, 2000 Low G0 24 5.7 e 1.56 (1.11, 217)  20.0 (60/239) 18.0 (44/237)
Sjostrom, 1898 Low 120 12 Ta.1 - 220(1.69,286) 3B.8(133/343) 17.7 (B0/240)
Torgerson, 2004 Low 120 12 831 L 1.97 (1.97.2.20) 41.0(672/1640) 20.8 (340/1637)
Torgerson, 2004 Low 120 48 428 i 1.88(1.35, 2.10) 282 (223/850) 15.0 (88/564)
Phentermine-topiramate extended release

Allison, 2012 Low 1682 13 509 == §.35(480,8.78) 472(235M08) 74 (37/488)
Gadde, 2011 CcV iGmz 12 603 = B4T(5.13,8.16) 476 (467/081) 74 (72970)
Gadde, 2011 CcV TH4E 12 603 L 5.07(2.85,. 6.51) 37.2(182M488) 7.4 (72070)

| |
14 1 B.78

Favors Control Fawors Intervention

Abbreviations: CG = control group; CI = confidence interval; CV = increased cardiovascular risk; IG = intervention group; Low
= low cardiovascular risk or unselected; Pop = population; RR = risk ratio

Obesity-Related Morbidity and Mortality in Adults 99 Kaiser Permanente Research Affiliates EPC



Table 1. Recent Guidelines on the Assessment of Overweight and Obesity in Adults

Organization, year Recommended assessment

AACE/ACE, 2016%77 All adults should be screened annually using a BMI measurement. Waist
circumference should be measured in all patients with BMI <35 kg/m?.

Canadian Task Force, Recommend measuring height and weight and calculating BMI at appropriate

201582 primary care visits.

Academy of Nutrition and All adult patients should have annual height and weight to calculate BMI and

Dietetics, 201542 annual waist circumference

NICE, 2014144 Use BMI as a practice estimate of adiposity. Supplement with waist
circumference for BMI <35. Interpret BMI with caution in patients of Asian
origin, older adults, and muscular adults.

AHA/ACCI/TOS, 2013156 Measure height and weight and calculate BMI at annual visits or more
frequently. Measure waist circumference at annual visits or more frequently in
overweight and obese adults.

Abbreviations: AACE = American Academy of Clinical Endocrinologists; ACC = American College of Cardiology; ACE =
American College of Endocrinology; AHA = American Heart Association; BMI = body mass index; k/m? = kilograms per meters
squared; NICE = National Institute for Health and Care Excellence; TOS = The Obesity Society

Obesity-Related Morbidity and Mortality in Adults 100 Kaiser Permanente Research Affiliates EPC



Table 2.

Characteristics for All Trials, by Intervention Type and Author

N % FU Study
Type Author, year Study name PR | Quality rand (mos) duration Country KQ1 | KQ2 | KQ3
Ackermann, DEPLOY Fair 92 67.4(12) | 12 us X
2008214
Ackermann, RAPID-YDPP Fair 509 84.5(12) | 12 us X X
2015%1%
Ahern, 2017323 WRAP Fair 1267 64.9(12) | 12 UK X X X
Anderson, 20142'7| BeWEL Good 329 92.7 (12) | 12 UK X X
Appel, 201121° POWER Hopkins Good 415 85.5(12) | 24 us X X X
Aveyard, 20162 Fair 1882 754 (12) | 12 UK X
Beeken, 20173 | 10TT X | Fair 537 59.2(12) | 24 UK X
Bennett, 2012224 | Be Fit, Be Well Good 365 69.3 (12) | 24 us X X
[POWER]
Bhopal, 2014225 PODOSA Good 171 97.7 (36) | 36 UK X
Burke, 200522 ADAPT X | Fair 241 79.7 (16) | 40 Australia X
2 Cadmus-Bertram, | HELP Fair 105 83.8(12) | 12 us X
2 | 20162
g Chirionos, 20162%°| CHARMS Fair 120 77.5(12) | 12 us X
9 Christian, 201123 Fair 279 94.3(12) | 12 us X
E Cohen, 1991232 X | Fair 30 100 (12) | 12 us X
8 de Vos, 2014234 PROOF Fair 407 90.4 (12) | 80 The Netherlands | X X
= Demark- DAMES Good 136 94.1(12) | 12 us X X X
= Wahnefried,
2 | 2014%s
3 Eaton, 2016237 Choose to Lose Fair 21 754 (12) | 24 us X X
® Fischer, 20163'° Fair 163 96.3 (12) | 12 us X
2 Fitzgibbon, ORBIT X | Fair 213 89.2(18) | 18 us X
o
S 2010%0
_g Godino, 2016%42 | SMART Good 404 93.3(12) | 24 us X X
m Greaves, 2015%% | Waste the Waist Fair 108 88.9(12) | 12 UK X X
Haapala, 2009245 X | Fair 125 68.0 (12) | 12 Finland X
Hunt, 201424° FFIT Good 748 92.0(12) | 12 Scotland X X X
Huseinovic, Fair 110 80.9(12) | 12 Sweden X
201620
Jakicic, 20112 Fair 269 729 (18) | 18 us X X
Jansson, 2013%%2 Fair 133 70.7 (12) | 24 Sweden X X
Jebb, 20112%3 Fair 772 576 (12) | 24 Germany, UK, X X
Australia
Jeffery, 1993254 Trial of Food X | Fair 202 87.0(12) | 30 us X
Provision and
Monetary
Incentives
Jenkins, 2017520 Fair 919 64.7 (18) | 18 Canada X
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Table 2.

Characteristics for All Trials, by Intervention Type and Author

N % FU Study
Type Author, year Study name PR | Quality rand (mos) duration Country KQ1 | KQ2 | KQ3
Jolly, 2011255 Lighten Up Fair 740 68.0 (12) | 12 UK X
Jones, 1999256 HOT X | Fair 112 91.1(30) | 30 us X
Kanke, 2015%57 Fair 50 80.0 (12) | 12 Japan X
Katula, 2011258 HELP PD Good 301 90.7 (12) | 24 us X X
Knowler, 20022%5 | DPP X Good 2161 95.0(12) | 55 us X X X
Kuller, 2012261 WOMAN Good 508 89.8 (18) | 48 us X
Kulzer, 2009262 PREDIAS X | Fair 182 90.7 (12) | 12 Germany X X
Kumanyika, Fair 261 716 (12) | 12 us X X
2012328
Little, 2016264 Fair 818 81.4(12) | 12 UK X X
Logue, 2005%24 REACH Fair 665 65.0(12) | 24 us X
Luley, 2014255 Fair 184 76.6 (12) | 12 Germany X
Ma, 2013266 E-LITE Good 241 91.7(15) | 24 us X X
Marrero, 201627 Fair 225 778 (12) | 12 us X
Martin, 200825° X Fair 144 64.6 (12) | 18 us X
Mensink, 200332 | SLIM X Fair 114 80.7(24) | 24 The Netherlands X X
Mitsui, 200827° X | Fair 46 93.5(12) | 12 Japan X
Moore, 20032 X Fair 843 67.0(12) | 18 UK X
Morgan, 2011?72 | SHED-IT Fair 65 70.8(12) | 12 Australia X
Nakade, 2012?74 | SCOP Fair 235 96.2(12) | 24 Japan X
Nanchahal, CAMWEL Fair 381 57.0(12) | 12 UK X X
2012?75
Narayan, 1998276 X | Fair 95 92.6 (12) | 12 us X
Nicklas, 2014477 | Balance after Baby Fair 75 80.0 (12) | 12 us X
Nilsen, 2011327 Fair 213 85.4 (18) | 18 Norway X
O'Brien, 20173 PREVENT-DM Good 63 921 (12) | 12 us X X
Ockene, 2012278 | LLDPP Fair 312 92.6 (12) | 12 Us X X X
Pacanowski, Fair 162 83.3(12) | 24 us X
2015%7°
Parikh, 2010280 HEED X Fair 99 72.7(12) | 12 us X
Patrick, 201128" Fair 441 70.1(12) | 12 us X
Penn, 2009283 EDIPS-Newcastle Fair 102 80.4 (12) | 60 UK X
Phelan, 201733 Good 371 81.9(12) | 12 us X X
Puhkala, 2015286 Fair 113 84.1(12) | 24 Finland X
Rock, 200728 Fair 70 929 (12) | 12 us X X X
Rock, 2015288 ENERGY Good 697 84.2(24) | 24 us X
Rodriguez- IMOAP Fair 864 67.6 (12) | 24 Spain X
Cristobal, 201732°
Rosas, 2015%%° VAFO Good 207 83.6 (12) | 24 us X X
Ross, 2012291 PROACTIVE Fair 490 80.8 (24) | 24 Canada X X
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Table 2. Characteristics for All Trials, by Intervention Type and Author

N % FU Study
Type Author, year Study name PR | Quality rand (mos) duration Country KQ1 | KQ2 | KQ3
Shapiro, 201229 | Text4Diet Fair 170 76.5(12) | 12 us X
Silva, 20092% X | Fair 239 87.0(12) | 24 Portugal X
Stevens, 199330 | TOHP | X | Good 564 93.6(18) | 18 us X
Stevens, 2001%0" | TOHP I X | Good 1191 92.0(18) | 48 us X X
Svetkey, 2015%2 | CITY Good 365 89.0 (12) | 24 us X
Thomas, 2017322 Good 271 86.3 (12) | 12 us X
Tsai, 2010305 Good 50 94.0 (12) | 12 us X X
Tuomilehto, Finnish DPS X | Good 523 96.9 (12) | 126 Finland X X
2001308
van Wier, 20113% | ALIFE@ WORK Fair 1386 57.6 (24) | 24 The Netherlands X
von Gruenigen, SUCCEED Fair 75 78.7(12) | 12 us X X
2012810
Wadden, 20112%¢ | POWER-UP Good 261 85.1(12) | 24 us X X X
Whelton, 199832 | TONE X | Good 585 86.0 (18)# 30 us X X
Wing, 1998314 Fair 154 779 (12) | 24 us X
Wylie-Rosett, Fair 588 80.6 (12) | 12 us X X
200131%
Yeh, 2016316 Fair 60 96.7 (12) | 12 us X
@ @ | Cussler, 2008%%° | HW4L X | Fair 135 82.2(12) | 12 us X
,—? 2 | Pekkarinen, Fair 201 81.6(12) | 24 Finland X X X
56 | 201522
g g Perri, 1988284 X | Fair 123 74.0 (18) | 18 us X
3 € | Sherwood, 2013%%4 Keep It Off Good 419 86.6 (12) | 24 us X
@ & | Simpson, 20152% | WILMA Fair 166 83.7(12) | 12 UK X X X
< § | Svetkey, 2008°% | WLM X | Good 1032 95.4 (12) | 60 us X
2 § Voils, 2017309 Fair 222 85.1(13) | 13 us X X
8 .& | Wing, 2006313 STOP Fair 314 924 (12) | 18 us X
2 € | Young, 2017377 Good 92 82.6 (12) | 36 Australia X
@ Acharya, 2006%'3 X | Fair NA NAT 12 UK X
o Allison, 2012216 EQUIP Fair 1026 59.9(13) | 13 us X X
% Apovian, 201328 | COR-11 Fair 1496 53.8(13) | 13 us X X X
‘T » | Aronne, 201368 EQUATE Fair 324 99.7(6) | 6 us X
= § | Astrup, 2012220 Fair 191 63.1(12) | 24 Europef X X X
® € | Bakris, 2002222 Orlistat and X | Fair 554 96.6 (12) | 12 us X
§ g Resistant
s Hypertension
£ = | Broom, 200222 Orlistat UK Study | X | Fair 142 96.5(6) | 12 UK X
38 Broom, 20022%7 UK Multimorbidity | X | Fair 531 65.3 (12) | 12 UK X X
B Study
= Davidson, 1999160 X | Fair 892 66.3 (12) | 24 us X X
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Table 2. Characteristics for All Trials, by Intervention Type and Author

N % FU Study
Type Author, year Study name PR | Quality rand (mos) duration Country KQ1 | KQ2 | KQ3
Derosa, 200323 X | Fair 50 96.0 (12) | 12 Italy X X
Farr, 2016238 Fair 48 75.0(1) |1 us X
Fidler, 201173 BLOSSOM Fair 3203 55.5(12) | 12 us X X X
Finer, 2000%3° X | Fair 228 61.0 (12) | 12 UK X X
Gadde, 2011241 CONQUER/ Fair 2487 69.3 (12) | 25 us X X X
SEQUEL
Greenway, COR-1 Fair 1164 59.9(13) | 13 us X X X
20104
Hauptman, X Fair 635 67.2(12) | 24 us X X
2000246
Hong, 2013248 Fair 193972 NR NAT UK X
Kim, 2013%° Fair 68 75.0 (3.5)| 4 us X
Krempf, 2003260 X | Fair 696 61.1(18) | 18 France X X
Lindgarde, 2000%%% Swedish X | Fair 376 85.9(12) | 12 Sweden X X
Multimorbidity
Study
Martin, 2011268 Fair 57 91.2(2) |2 us X
Muls, 2001273 ObelHyx X | Fair 294 86.7(6) | 12 Belgium X
Pi-Sunyer, 2015285 SCALE Obesity Fair 3731 69.4 (13) | 36 Multisite§ X X X
and Prediabetes
Rossner, 2000%%? X | Fair 729 71.9(12) | 24 Europe X X X
Sjostrom, 1998297 X | Fair 688 79.1(12) | 24 Europel X X
Smith, 201072 BLOOM Fair 3182 49.7 (12) | 24 us X X X
Smith, 2011298 Fair 131 96.9 (6) US, Sweden X
Smith, 20122 Fair 435 579(6) | 6 us X
Swinburn, X Fair 339 79.4(12) | 12 Australia, New X X X
2005804 Zealand
Torgerson, XENDOS X | Fair 3305 83.1(12) | 48 Sweden X X
200418
Van Gaal, 1998%7 | Orlistat Dose- X | Fair 367 79.1(6) | 6 Europeq X
Ranging Study
Group
Wadden, 2011%'" | COR-BMOD Fair 793 51.3(13) | 12 us X X X
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Table 2. Characteristics for All Trials, by Intervention Type and Author

N % FU Study
Author, year Study name PR | Quality rand (mos) duration Country KQ1 | KQ2 | KQ3
Hill, 1999247 X | Fair 542 73.7 (12) | 12 us X X

t_|
<
K]
(1)

Richelsen, X Fair 309 64.7 (36) | 36 Scandinavia X X
2007287

interventions

Wadden, 201332 | SCALE Fair 422 72.3(13) | 16 US, Canada X X
Maintenance

Medication-based weigh
loss maintenance

* All but two studies?'32*® were RCTs

1 Not RCT

1 8 EU countries

§ 27 countries

I'15 EU sites, specific countries NR

4| Austria, Belgium, Brazil, Finland, Germany, Italy, Sweden, Switzerland, and UK
# For full sample, including overweight and non-overweight participants

Abbreviations: 10TT = Ten Top Tips; ADAPT = Activity, Diet and Blood Pressure Trial; BLOOM = Behavioral Modification and Lorcaserin for Overweight and Obesity
Management; CAMWEL = Camden Weight Loss; BLOSSOM = Behavioral Modification and Lorcaserin Second Study for Obesity Management; CHARMS = Community Health
and Risk-reduction for Metabolic Syndrome; CITY = Cell Phone Intervention for You; COR-1 = Contrave Obesity Research-1; COR-11 = CONTRAVE Obesity Research-II;
COR-BMOD = Contrave Obesity Research - Behavior Modification; DAMES = Daughters And Mothers Against Breast Cancer; DEPLOY = Diabetes Education & Prevention
with a Lifestyle Intervention offered at the YMCA; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; EDIPS = European Diabetes Prevention Study; E-
LITE = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care; ENERGY = Exercise and Nutrition to Enhance Recovery and Good Health
for You; FFIT = Football Fans in Training; FU = followup; HEED = Project Help Educate to Eliminate Diabetes; HELP PD = Healthy Partnerships to Prevent Diabetes; HOT =
Hypertension Optimal Treatment; HW4L = Healthy Weight for Life; IMOAP = Group motivational intervention in overweight/obese patients in primary prevention of
cardiovascular disease in the primary healthcare area; KQ = key question; LLDPP = Lawrence Latino Diabetes Prevention Project; mos = months; ObelHyx = Obesity Linked with
Hypercholesterolemia treated with Xenical; ORBIT = Obesity Reduction Black Intervention; PODOSA = Prevention of Diabetes and Obesity in South Asians; POWER = Practice
Based Opportunities for Weight Reduction; POWER-UP = Practice-based Opportunities for Weight Reduction at the University of Pennsylvania; PREDIAS = Prevention of
Diabetes Self-Management Program; PROACTIVE = Prevention and Reduction of Obesity through Active Learning; PR = previous review; PREVENT-DM = The Promotora
Effectiveness Versus Metformin Trial; PROOF = Prevention of Knee Osteoarthritis in Overweight Females; rand = randomized; RAPID-YDPP = Reaching Out to Prevent
Increases in Diabetes - YMCA model for Diabetes Prevention Program; REACH = Reasonable Eating and Activity to Change Health; SCOP = Saku Control Obesity Program;
SHED-IT = Self-Help, Exercise, and Diet using Information Technology; SLIM = Study on lifestyle-intervention and impaired glucose tolerance Maastricht; SMART = Social
Mobile Approaches to Reduce weighT; STOP = Study to Prevent Regain; SUCCEED = Survivors of Uterine Cancer Empowered by Exercise and Healthy Diet; TOHP = Trials of
Hypertension Prevention Phase; TONE = Group motivational intervention in overweight/obese patients in primary prevention of cardiovascular disease in the primary healthcare
area; UK = United Kingdom; US = United States; VAFO = Vivamos Activos Fair Oaks; WILMA = Weight Loss Maintenance in Adults; WLM = Weight Loss Maintenance;
WOMAN = Women on the Move through Activity and Nutrition; WRAP = Weight-loss programme referrals for adults in primary care; XENDOS = XENical in the prevention of
Diabetes in Obese Subjects
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Ackermann, Adults with Sub CV 92 Yes 224 314 NR 58.3 55.4 White: 81.5 | Prediabetes: 100
2008214 prediabetes Risk (5.0) Black: 12.0
Hisp: 3.3
(DEPLQOY) Other: 5.4
Ackermann, Adults with Sub CV 509 No 224 36.8 NR 51.0 70.7 White: 35.0 | Prediabetes: 100
201521% prediabetes, Risk (8.5) Black: 57.0
aged 218 years Hisp: 3.1
(RAPID-YDPP) Other: 4.9
Ahern, 201732 | Adults aged Low Risk/ 1267 | No 228 34.5 1104 | 53.2 67.8 White: 89.7 | NR
>18 years Unselected (5.2) Black: 1.8
(WRAP) Asian: 2.8
Other: 1.2
Anderson, Adults with Cancer 329 No >25 30.7 104.3 | 63.6 26.1 White: 99.4 | Diabetes: 14.0
® 2014217 screen-detected | Risk 4.2) Asian: 0.3
8 colorectal Other: 0.3
= (BeWEL) adenoma, aged
% 50-74 years
= Appel, 20112'° | Adults with 21 | CV Risk 415 No 30-50 36.6 118.1 | 54.0 63.6 White: 56.1 | Diabetes: 23.1
3 CV risk factor, (5.0) Black: 41.0 | Dyslipidemia: 67.7
& (POWER aged >21 years Hisp: 2.2 Hypertension: 76.3
€ | Hopkins) Asian: 1.0
-g Other: 1.9
8 Aveyard, Adults, aged Low Risk/ 1882 | No 230t 34.9 NR 56.0 57.2 White: 94.9 | NR
2 2016221 =18 years Unselected (4.9) Black: 1.5
Asian: 2.6
Al/NA: 0.0
Other: 0.7
Beeken, Adults, aged = | Low Risk/ 537 No =30 35.0 1115 | 59.4 65.7 White: 94.9 | NR
2017318 18 years Unselected (NR) Black: 1.9
Asian: 2.2
(10TT) Other: 0.9
Bennett, Adults with CV Risk 365 No 30-50 37.0 NR 54.6 68.5 White: 3.6 Hypertension: 100
201222 hypertension, (5.1) Black: 71.2
aged =21 Hisp: 13.2
(Be Fit, Be Well| years Asian: 1.1
[POWER]) Al/NA: 1.6
Other: 0.8
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Bhopal, 2014225 South Asian Sub CV 171 No NRt 30.5 103.0 | 52.5 54.4 Other: 100 | Prediabetes: 100
adults with Risk (4.8)
(PODOSA) prediabetes,
aged 235 years
Burke, 2005228 | Adults with CV Risk 241 Yes >25 30.1 95.2 56.2 55.6 NR Diabetes: 0
hypertension, (2.7) Hypertension: 100
(ADAPT) aged 40-70
years
Cadmus- Women with Cancer 105 No 227.5 32.1 NR 60.2 100 White: 86.6 | NR
Bertram, history of Risk (4.0)
20162%° breast cancer
or elevated
(HELP) risk, aged 40-
75 years
Chirionos, Adults with CV Risk 120 NR 225 NR 1049 | 51.7 55.8 White: 5.0 Diabetes: 0
2016230 metabolic Black: 10.9
syndrome, Hisp: 84.0
(CHARMS) ages 30-70 Asian: 0
years Al/NA: 0
Other: 0
Christian, Adults with 22 | CV Risk 279 No 225 34.3 115.3 | 49.6 68.4 White: 50.6 | Diabetes: 0
20112 components of (7.4) Hisp: 44.1
the metabolic Other: 5.3
syndrome,
aged 18-75
years
Cohen, 19912%2| Adults with CV Risk 30 No 227.8 34.1 NR 59.5 73.3 NR Hypertension: 100
hypertension, (men), (NR)
aged 20-75 227.3
years (women)
de Vos, 2014234 Women, aged | Low Risk/ 407 No 227.0 324 105.5 | 55.7 100 White: 93.4 | Hypertension: 71.5
50-60 years, Unselected (4.3) Black: 0.6
(PROOF) free of knee Asian: 1.4
osteoarthritis Other: 4.6
Demark- Mother/daughter| Cancer 136 Yes 25-39.9 31.0 96.1 61.3 100 White: 74.0 | NR
Wahnefried, dyads Risk 2.6) Black: 18.0
2014235 (postmenopausal Hisp: 7.0
| breast cancer Asian: 1.0
(DAMES) survivor and her AI/NA: 0.0
adult daughters) Other: 0.0
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Table 3.

Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Eaton, 2016237 | Adults, aged Low Risk/ 211 No 225 37.7 1154 | 48.5 79.2 White: 82.9 | Diabetes: 16.6
18-79 years Unselected (6.6) Black: 9.5 Dyslipidemia: 41.7
(Choose to Hisp: 4.3 Hypertension: 49.3
Lose) Other: 3.3
Fischer, Prediabetic Sub CV 163 No 25-50 NR NR 46.4 75.8 NR Diabetes: 0
2016310 adults, aged 2 | Risk Prediabetes: 100
18 years
Fitzgibbon, African Low Risk/ 213 Yes 30-50 39.2 NR 46.0 100 White: O NR
2010240 American Unselected (5.7) Black: 100
women, aged Asian: 0
(ORBIT) 30-65 years Al/NA: 0
Other: 0
Godino, College Low Risk/ 404 | Yes 225.0- 29.0 87.8 22.7 70.3 White: 41.8 | NR
2016242 students, aged | Unselected 34.9 (2.7) Black: 3.7
18 to 35 years Hisp: 30.9
(SMART) Asian: 23.8
Al/NA: 1.5
Other: 20.0
Greaves, Adults with 21 | CV Risk 108 No 228 32.7 110.0 | 651 30.6 White: 100 Diabetes: 0
2015243 CV risk factor, (3.1) Black: 0 Prediabetes: 8.5
aged 40-74 Asian: 0
(Waste the years AI/NA: 0
Waist) Other: 0
Haapala, Adults, aged Low Risk/ 125 Yes 26-36 30.5 97.6 38.1 77.4 NR Diabetes: 0
2009%45 25-44 years Unselected (2.7)
Hunt, 201424° | Men, aged 35- | Low Risk/ 748 | Yes 228.0 35.3 118.4 | 471 0 White: 98.4 | NR
65 years Unselected (4.9) Other: 0.9
(FFIT)
Huseinovic, Postpartum Low Risk/ 110 Yes 227 31.7 97.8 32.2 100 NR NR
2016250 women Unselected (3.7)
Jakicic, Adults, aged Low Risk/ 269 | Yes 25-29.9 27.1 90.4 44 4 914 White: 79.8 | NR
201123 18-55 years Unselected (1.7) Black: 14.9
Hisp: 1.6
Asian: 1.2
Al/NA: 0.4
Other: 1.6
Jansson, Adults, aged Low Risk/ 133 No NR§ 33.7 NR 47.0 72.2 NR Diabetes: 13.5
2013252 18-70 years Unselected (NR) Dyslipidemia: 33.1
Hypertension: 36.8
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Table 3.

Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Jebb, 201125 | Adults with 21 | CV Risk 772 No 27-35 314 99.9 47.4 86.5 NR Diabetes: 6.6
risk factor for (2.6)
obesity-related
disease, aged
218 years
Jeffery, 19932%4| Adults, aged Low Risk/ 202 | Yes NRIl 31.0 NR 37.5 50.0 White: 92.1 | NR
25-45 years Unselected (NR) Other: 7.9
(Trial of Food
Provision and
Monetary
Incentives)
Jenkins, 20173 Adults, aged = | Low Risk/ 919 Yes >25 324 101.4 | 44.7 77.3 White: 60.0 | Diabetes: 0
18 years Unselected (NR) Other: 28.7
Jolly, 2011255 | Adults, aged Low Risk/ 740 No 230 33.8 NR 49.3 69.3 White: 87.5 | NR
=18 years Unselected (3.8) Black: 6.0
(Lighten Up) Asian: 3.0
Other: 3.5
Jones, 19992% | Adults with CV Risk 112 NR 227 34.0 NR 58.0 52.0 White: 59.8 | Diabetes: 0
hypertension, (6.0) Black: 40.2 | Hypertension: 100
(HOT) aged 50-80
years
Kanke, 201527 | Japanese CV Risk 50 No 225 NR NR NR 36.0 Asian: 100 | Diabetes: 16.0
adults with =1 Dyslipidemia: 38.0
CV risk factor, Hypertension: 84.0
aged 30-69
years
Katula, 2011258 | Adults with Sub CV 301 Yes 25-39.9 32.7 104.7 | 57.9 57.5 White: 74.0 | Diabetes: 0
prediabetes, Risk (4.0) Black: 24.7 | Prediabetes: 100
(HELP PD) aged =21 years Hisp: 1.3 Hypertension: 0
Other: 1.3
Knowler, 2002 | Adults with Sub CV 2161 | Yes 224 34.0 105.1 | 50.4 68.5 White: 54.0 | Diabetes: 0
prediabetes, Risk (6.7) Black: 19.6 | Prediabetes: 100
(DPP) aged =25 years Hisp: 16.0 Dyslipidemia: 44.1
Asian: 5.0 Hypertension: 30.0
Al/NA: 5.5
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Kuller, 2012281 |Postmenopausal Low Risk/ 508 Yes 25-39.9 30.8 1059 | 57.0 100 White: 88.0 | Diabetes: 0
women, current | Unselected (3.8) Black: 11.0 | Dyslipidemia: 0
(WOMAN) or recent users Hypertension: 0
of hormone
therapy, aged
52-62 years
Kulzer, 2009252 | Adults with Sub CV 182 NR 226 1.5 106.6 | 56.3 43.0 NR Diabetes: 0
prediabetes, Risk (5.3) Prediabetes: 100
(PREDIAS) aged 20-70
years
Kumanyika, Adults with Low Risk/ 261 No 27-55 37.2 1114 | 47.2 84.3 White: 18.0 | Diabetes: 18.4
2012328 obesity, ages Unselected (6.4) Black: 65.0 | Hypertension: 43.7
18-70 years Hisp: 16.0
Asian: 1.0
Little, 2016254 |Adults, aged Low Risk/ | 818 | No 230# 36.7 NR 53.7 63.6 NR Diabetes: 16.6
=18 years Unselected (5.7)
Logue, 2005%* |Adults, aged 40-| Low Risk/ 665 | Yes >27111t | NR NR NR 68.9 Diabetes: 13.8
69 years Unselected Black: 26.3 | Dyslipidemia: 33.4
(REACH) Hypertension: 43.5
Luley, 2014265 |Adults with CV Risk 184 | Yes NR** 33.3 109.8 | 50.2 41.0 NR Diabetes: 0
metabolic (5.2)
syndrome, aged
30-60 years
Ma, 2013266 Adults with CV Risk 241 No 225 32.0 106.3 | 52.9 46.5 White: 78.0 | Diabetes: 0
prediabetes or (5.4) Hisp: 4.1 Prediabetes: 54.0
(E-LITE) metabolic Asian: 17.0
syndrome, aged
=18 years
Marrero, Prediabetic Sub CV 225 Yes 2241t 36.8 NR 51.6 84.8 White: 64.4 | Diabetes: 0
2016267 adults, aged 218| Risk (7.1) Black: 25.3
years Hisp: 6.0
Asian: 6.7
Other: 1.8
Martin, African Low Risk/ 144 No 225 39.1 110.3 | 41.8 100 White: 0 NR
2008%%° American Unselected (7.7) Black: 100
women, aged Hisp: 0
18-65 years Asian: 0
Al/NA: 0
Other: 0
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Mensink, Adults, aged Sub CV 114 No 2251111 | 295 1024 | 56.7 43.9 White: 100 | Diabetes: 0
2003325 40-70 years Risk (0.5) Black: 0 Prediabetes: 100
Hisp: 0
(SLIM) Asian: 0
Al/NA: 0
Other: 0
Mitsui, 200827° | Japanese Low Risk/ 46 Yes NRtt 25.2 93.8 63.3 54.3 Asian: Hypertension: 17.4
adults, aged Unselected (2.4) NR§§
50-69 years
Moore, 2003%7! | Adults, aged Low Risk/ 843 No =30 36.9 NR 48.6 73.9 NR NR
16-64 years Unselected (5.7)
Morgan, 2011274 Men, aged 18— | Low Risk/ 65 Yes 27-37 30.6 103.1 35.9 0 NR NR
60 years Unselected (2.8)
(SHED-IT)
Nakade, Japanese Low Risk/ 235 No 228.4 30.6 102.2 | 54.2 50.0 White: 0 Dyslipidemia: 56.2
2012274 adults, aged Unselected (3.1) Black: 0 Hypertension: 69.5
40-64 years Hisp: 0
(SCOP) Asian: 100
Al/NA: 0
Other: 0
Nanchahal, Adults, aged Low Risk/ 381 No 225 335 106.7 | 48.8 72.2 White: 72.6 | Diabetes: 12.3
2012275 218 years Unselected (5.5)
(CAMWEL)
Narayan, Gila River Low Risk/ 95 Yes 227 34.9 113.0 | 33.5 75.8 White: 0 Diabetes: 0
1998276 Indian Unselected (men), (NR) Black: 0
Community 225 Asian: 0
adults, aged (women) AI/NA: 100
25-54 years Other: 0
Nicklas, 2014277 Postpartum (6 | Sub CV 75 No 2241 31.4 NR 33.4 100 White: 57.3 | Diabetes: 0
weeks) women | Risk (5.6) Black: 30.7 | Prediabetes: 32.0
(Balance after | with prior Hisp: 20.0
Baby) gestational Asian: 12.0
diabetes
mellitus, aged
18-45 years
Nilsen, 2011327 | Adults, aged Sub CV 213 | No NASSSS 36.8 NR 46.5 50.0 NR Diabetes: 0
18-64 years Risk (6.0) Hypertension: 73.7
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Table 3.

Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

are truck or
bus drivers

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
O'Brien, 2017321 Hispanic Sub CV 63 Yes >23 334 98.3 448 100 White: 0 Diabetes: 0
women with Risk (7.0) Black: 0 Prediabetes: 100
(PREVENT-DM| prediabetes, Hisp: 100 Dyslipidemia: NR
aged 220 years Asian: 0 Hypertension: NR
Al/NA: 0
Other: 0
Ockene, Latino/Hispanic| Sub CV 312 No >24 33.9 1044 | 51.9 74.4 Hisp: 100 Diabetes: 0
2012278 adults at risk of | Risk (5.5)
developing
(LLDPP) diabetes aged
225 years
Pacanowski, Adults, 218 Low Risk/ 162 Yes 227 335 NR 46.6 81.9 White: 88.9 | Diabetes: 0
2015279 years Unselected (5.0) Black: 3.7
Hisp: 0.6
Asian: 1.2
Al/NA: 1.9
Other: 1.3
Parikh, 201028 | Adults with Sub CV 99 Yes 225 315 101.6 | 48.0 85.0 Black: 9.0 Diabetes: 0
prediabetes, Risk (4.8) Hisp: 89 Prediabetes: 100
(HEED) aged 218 years Dyslipidemia: 25.0
Hypertension: 31.0
Patrick, 2011281| Men, aged 25- | Low Risk/ 441 Yes >25 34.2 113.3 | 43.9 0 White: 71.0 | NR
55 years Unselected (4.1) Black: 5.2
Hisp: 18.1
Asian: 1.6
Al/NA: 0.5
Other: 1.6
Penn, 200923 | Adults with Sub CV 102 No >25 33.8 1044 | 57.1 59.8 NR Prediabetes: 100
prediabetes, Risk (5.0)
(EDIPS- aged >40 years
Newcastle)
Phelan, 2017339 Low-income Low Risk/ 371 No 25-40 31.7 98.4 28.1 100.0 Hisp: 81.6 Diabetes: 0.0
postpartum Unselected (5.1)
women, aged
18-40 years
Puhkala, Men, aged 30- | Low Risk/ 113 | Yes NR## 33.0 114.4 | 47.0 0 NR NR
2015286 62 years who | Unselected (4.5)
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Rock, 200728 | Women Low Risk/ 70 NR 225 34.0 111.6 | 41.1 100 White: 57.1 | NR
Unselected (3.5) Black: 10.0
Hisp: 22.9
Asian: 2.9
Other: 7.1
Rock, 2015288 | Breast cancer | Cancer 697 Yes 25-45 315 104.2 | 56.0 100 White: 79.0 | Diabetes: 5.8
survivors Risk (4.6) Black: 10.3
(ENERGY) Hisp: 6.6
Al/NA: 1.6
Other: 2.2
Rodriguez- Adults, aged Low Risk/ 864 No >25 34.1 107.7 | 56.5 77.2 NR Diabetes: 17.1
Cristobal, 30-70 years Unselected (4.8) Dyslipidemia: 60.2
2017828
(IMOAP)
Rosas, 2015%%° | Latino adults CV Risk 207 No 30-60 35.6 NR 47 1 76.8 Hisp: 100.0 | Diabetes: 43.0
with 21 CV risk (5.3)
(VAFO) factor
Ross, 20122°' | Sedentary Low Risk/ 490 No 27-39*** | 32.3 106.6 | 51.8 70.2 NR NR
adults Unselected (4.2)
(PROACTIVE)
Shapiro, Adults, aged Low Risk/ 170 Yes 25.0- 32.2 NR 41.9 65.0 White: 64.0 | NR
201229 21-65 years Unselected 39.9 4.1)
(Text4Diet)
Silva, 2009295 Premenopausal| Low Risk/ 239 Yes 25-40 315 NR 37.6 100 NR NR
women, aged | Unselected (4.1)
25-50 years
Stevens, Adults with Sub CV 564 NR 26.1-36.1 | 29.5 NR 42.8 31.7 White: 79.4 | Diabetes: 0
1993300 prehypertension,| Risk (men), (2.8) Black: 18.6 | Hypertension: 0
aged 30-54 24.3-36.1
(TOHP I) years (women)
Stevens, Adults with Sub CV 1191 | Yes 26.1-37.4 | 31.0 NR 43.3 34.3 White: 78.8 | Diabetes: 0
2001301 prehypertension,| Risk (men), 3.2) Black: 17.5 | Hypertension: 0
aged 30-54 24.4-37.4
(TOHP 1I) years (women)
Svetkey, Adults, aged Low Risk/ 365 Yes 225 35.2 110.0 | 294 69.6 White: 56.2
2015302 18-35 years Unselected (7.8) Black: 36.2 | Hypertension: 16.2
Hisp: 5.8
(CITY) Other: 7.7
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Thomas, Adults, aged Low Risk/ 271 Yes 27-40 33.9 NR 55.0 77.5 White: 91.5 | NR
2017322 18-70 years Unselected (3.7) Black: 5.9
Hisp: 2.2
Asian: 1.1
Al/NA: 0.4
Tsai, 2010%%° | Adults Low Risk/ 50 Yes 27-50 36.5 112.3 | 494 88.0 White: 20.0 | Diabetes: 0
Unselected (1.6) Black: 80.0
Tuomilehto, Adults with Sub CV 523 Yes >25 31.2 101.3 | 55.0 67.0 NR Diabetes: 0
2001308 prediabetes, Risk (4.5) Prediabetes: 100
aged 40-65 Dyslipidemia: 5.2
(Finnish DPS) | years Hypertension: 30.5
van Wier, Adults Low Risk/ 1386 | No 225 29.6 101.7 | 43.0 33.0 NR NR
2011308 Unselected (3.5)
ALIFE@QWORK
von Gruenigen,| Endometrial Cancer 75 No 225 36.4 106.4 | 57.9 100 White: 90.7 | Diabetes: 21.3
2012310 cancer Risk (7.6) Black: 6.7 Hypertension: 33.3
survivors Other: 2.7
(SUCCEED)
Wadden, 2011 | Adults with 2 of| CV Risk 261 No 30-50 38.5 1184 | 51.8 79.7 White: 59.8 | Diabetes: 21.0
5 components (4.7) Black: 37.6 | Dyslipidemia: 65.5
(POWER-UP)?% of metabolic Hisp: 4.6 Hypertension: 70.9
syndrome, Asian: 0.7
aged =21 years
Whelton, Hypertensive CV Risk 585 No 227.3 1.2 NR 66.0 52.6 White: 71.8 | Hypertension: 100
1998326 adults, aged 2.3) Black: 28.2
60-80 years
(TONE)
Wing, 19983%'* | Adults at risk of| Sub CV 154 | Yes NR1tt 35.9 NR 457 79.0 NR Diabetes: 0
diabetes, Tt | Risk (4.3)
aged 40-55
years
Wylie-Rosett, | Adults Low Risk/ 588 | Yes 225888 35.6 105.2 | 52.1 82.3 White: 83.0 | NR
2001815 Unselected (6.5)
Yeh, 2016316 Chinese Sub CV 60 No 223 26.1 90.6 58.8 56.7 White: 0 Diabetes: 0
adults with Risk (2.3) Black: 0 Prediabetes: 100
prediabetes Hisp: 0
Asian: 100
Al/NA: 0
Other: 0
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Cussler, 2008233 Adult Low Risk/ 135 | Yes 25.0- 30.7 NR 48.2 100 NR NR
(HW4L) perimenopausal | Unselected 38.0 (3.6)
women, aged
40-55 years
Pekkarinen, Adults, aged Low Risk/ 201 No =35 417 NR 47.3 71.4 NR NR
2015%2 18-65 years Unselected (6.1)
Perri, 1988284 | Adults, aged Low Risk/ 123 | Yes NRIll NR NR NR 78.9 NR NR
22-59 years Unselected
8 Sherwood, Adults who lost | Low Risk/ 419 Yes >20.5 28.4 NR 46.4 81.6 White: 91.2 | NR
S | 20132%4 210% of their | Unselected (5.0) Black: 5.2
& body weight Asian: 3.3
_:%' (Keep It Off) during past Other: 1.0
£ year
@ Simpson, Adults who lost | Low Risk/ 166 Yes 230 34.2 104.1 | NR 84.3 White: 94.6 | Diabetes: 18.1
o 20152% >5% of their Unselected (5.9) Other: 5.4 Dyslipidemia: 22.9
% weight in Hypertension: 39.2
© (WILMA) previous 12
_i months, aged
o 18-70 years
9 Svetkey, Adults with 21 | CV Risk 1032 | Yes 25-45 34.1 NR 55.6 63.4 Black: 37.6 | Diabetes: 0
5 2008303 CV risk factor, (4.8) Other: 62.4 | Dyslipidemia: 40.0
'(S“ aged = 25 Hypertension: 87.0
S (WLM) years
m Voils, 20173%° | Veterans, aged| Low Risk/ 222 Yes 230 34.0 122 61.8 15.3 White: 58.1 | Hypertension: 0.0
18-75 years Unselected (6.1) Black: 37.4
Other: 2.7
Wing, 20063'® | Adults who lost | Low Risk/ 314 | Yes NR 28.6 NR 51.3 81.2 NR NR
210% of their Unselected (4.8)
(STOP) weight within
prior 2 years
Young, Men, aged 18- | Low Risk/ 92 Yes 25-40 30.7 109.2 | 49.2 0 NR NR
2017317 65 years Unselected (NR)
o Acharya, Adults Low Risk/ NA NR NR NR NR 45 80.1 NR NR
2 2006213 prescribed Unselected
o é’ orlistat
5 = | (Oristat)
£ © | Allison, 20122'8| Adults, aged Low Risk/ 1026 | NR 235 42.0 120.3 | 42.6 82.7 White: 80.1 | NR
% g 18-70 years Unselected (6.1) Black: 18.1
% (EQUIP; Hisp: 15.1
Phen/Tpm) Asian: 0.8
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Table 3.

Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

(Lorcaserin)

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Al/NA: 1.3
Other: 1.1
Apovian, Adults, aged Low Risk/ 1496 | NR 30-45997 | 36.2 108.8 | 44.3 84.7 White: 83.3 | Diabetes: 0
2013218 18-65 years Unselected (4.4) Black: 13.7 | Dyslipidemia: 55.0
Other: 2.7 Hypertension: 21.3
(COR-11;
Nal/Bup)
Aronne, 2013'%8 Adults, aged Low Risk/ 324 NR 30-45 36.2 110.6 | 44.7 79.0 White: 77.5 | Diabetes: 0
18-70 years Unselected (3.9) Black: 20.7 | Dyslipidemia: 21.0
(EQUATE; Other: 2.2 Hypertension: 28.7
Phen/Tpm)
Astrup, 2012220 | Adults, aged Low Risk/ 191 Yes 30-40 34.8 108.5 | 459 75.0 NR Diabetes: 4.0
18-65 years Unselected (2.8) Prediabetes: 31.0
(Liraglutide)
Bakris, 2002222 | Adults with CV Risk 554 NR 28-43 35.6 109.7 | 52.9 61.1 White: 85.5 | Diabetes: 8.4
hypertension, (3.9) Black: 11.5 | Dyslipidemia: 37.5
(Orlistat and aged =40 years Hisp: 2.4 Hypertension: 100
Resistant Other: 0.6
Hypertension;
Orlistat)
Broom, 2002226| Adults with CV Risk 142 NR =30 36.8 NR 51.5 60.6 NR Diabetes: 24.8
dyslipidemia, (5.9) Dyslipidemia: 100
(Orlistat UK aged 218 years
Study; Orlistat)
Broom, 20022%7| Adults with 21 | CV Risk 531 NR =228 37.0 108.2 | 46.0 78.4 NR Prediabetes: 17.0
CV risk factor, (6.3) Dyslipidemia: 72.0
(UK aged 18-80 Hypertension: 43.0
Multimorbidity | years
Study; Orlistat)
Davidson, Adults, aged Low Risk/ 892 NR 30-43 36.3 NR 43.5 84.2 White: 80.8 | Diabetes: 4.1
1999160 218 years Unselected (0.5) Black: 14.0 | Prediabetes: 6.0
Hisp: 4.2
(Orlistat)
Derosa, 2003%°9 Adults with CV Risk 50 No >30 31.9 101.5 | 52.0 52.0 NR Dyslipidemia: 100
dyslipidemia, (1.2) Hypertension: 0
(Orlistat) aged >40 years
Farr, 2016238 Adults Low Risk/ 48 NR NR#H## 36.9 118.1 | 47.4 52.1 NR NR
Unselected (2.8)
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Fidler, 201173 | Adults, aged Low Risk/ 3203 | No 30-45997 | 36.0 109.5 | 43.8 79.2 White: 66.9 | Diabetes: 0
18-65 years Unselected (4.2) Black: 19.5 | Prediabetes: 1.4
(BLOSSOM,; Hisp: 11.1 Dyslipidemia: 27.9
Lorcaserin) Asian: 0.6 Hypertension: 24.0
Other: 1.8
Finer, 2000%%° | Adults, aged Low Risk/ 228 Yes 30-43 36.8 NR 41.4 88.5 White: 94.9 | Diabetes: 0
=18 years Unselected (3.6) Black: 1.4
(Orlistat) Other: 3.7
Gadde, 201124!| Adults with 21 | CV Risk 2487 | No 27-45 36.6 113.3 | 51.1 69.8 White: 86.0 | Diabetes: 15.8
CV risk factor, (4.5) Black: 11.9 | Prediabetes: 67.7
(CONQUER/ aged 18-70 Asian: 1.1 Dyslipidemia: 36.1
SEQUEL; years Al/NA: 0.6 Hypertension: 52.5
Phen/Tpm) Other: 1.0
Greenway, Adults, aged 18| Low Risk/ 1164 | NR 30-45999 | 36.1 109.4 | 44.0 85.2 White: 75.6 | Diabetes: 0
201044 65 years Unselected 4.2) Black: 18.6 | Dyslipidemia: 49.1
Other: 5.9 Hypertension: 20.9
(COR-1;
Nal/Bup)
Hauptman, Adults, aged >1| Low Risk/ 635 NR 30-44 36.0 NR 42.5 78.3 White: 90.9 | NR
2000246 years Unselected (0.3) Black: 6.8
Hisp: 1.9
(Orlistat) Al/NA: 0.2
Other: 0.3
Hong, 2013248 | Adults, aged 21| Low Risk/ 1939 | No NR 35.7 NR 47 77.7 NR Diabetes: 6.1
years Unselected | 72 (NR) Dyslipidemia: 1.8
(Orlistat) Hypertension: 5.6
Kim, 201325 Adults with Sub CV 68 Yes 27-40 31.9 104.8 | 58.0 64.7 White: 68.6 | Prediabetes: 100
prediabetes, Risk (3.1)
(Liraglutide) aged 40-70
years
Krempf, 2003269 Adults, aged 18| Low Risk/ 696 NR 228 36.1 106.1 | 41.0 86.4 NR Diabetes: 0
65 years Unselected (0.2)
(Orlistat)
Lindgarde, Adults with 21 | CV Risk 376 NR 28-38 33.2 106 53.5 63.6 NR Diabetes: 26.1
2000283 CV risk factor, (3.0) Dyslipidemia: 39.9
aged 18-75 Hypertension: 74.5
(Swedish years
Multimorbidity

Study; Orlistat)
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author
Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Martin, 2011258 | Adults, aged Low Risk/ 57 NR 27-45 355 108.0 | 48.7 68.4 White: 63.2 | NR
18-65 years Unselected (4.8) Other: 36.8
(Lorcaserin)
Muls, 2001273 | Adults with CV Risk 294 NR 27-40 32.9 102.9 | 48.6 80.7 NR Diabetes: 0
dyslipidemia, (3.6) Dyslipidemia: 100
(ObelHyx; aged 18-70
Orlistat) years
Pi-Sunyer, Adults, aged Low Risk/ 3731 | No >30999 38.3 114.8 | 451 78.5 White: 84.9 | Diabetes: 0
2015285 218 years Unselected (6.4) Black: 9.5 Prediabetes: 61.2
Hisp: 10.5 Dyslipidemia: 29.4
(SCALE Asian: 3.6 Hypertension: 34.8
Obesity and Al/NA: 0.2
Prediabetes; Other: 1.6
Liraglutide)
Rossner, Adults, aged Low Risk/ 729 NR 28-43 35.1 NR 44.2 82.3 NR NR
2000292 =18 years Unselected (3.9)
(Orlistat)
Sjostrom, Adults, aged Low Risk/ 688 Yes 28-47 36.0 105.6 | 44.8 83.0 NR NR
1998297 218 years Unselected (NR)
(Orlistat)
Smith, 201072 | Adults, aged Low Risk/ 3182 | NR 30-45997 | 36.2 109.4 | 441 83.4 White: 66.8 | Diabetes: 0
18-65 years Unselected (0.1) Black: 18.7
(BLOOM; Hisp: 12.4
Lorcaserin) Asian: 0.8
Al/NA: 0.5
Other: 0.6
Smith, 20112%8 | Adults, aged Low Risk/ 131 NR 25- 31.0 100.4 | 43.4 82.9 White: 76.4 | Diabetes: 0
18-60 years Unselected 34.9%*** | (2.1) Black: 19.5
(Orlistat) Hisp: 3.3
Asian: 0.8
Smith, 20122%° | Active duty US | Low Risk/ 435 | No NR 33.3 NR NR 253 NR NR
army soldiers | Unselected (3.4)
(Orlistat)
Swinburn, Adults with 21 | CV Risk 339 No 30-50 37.8 113.6 | 52.2 56.9 NR Diabetes: 26.8
2005304 CV risk factor, (5.0) Dyslipidemia: 65.5
aged 40-70 Hypertension: 56.6
(Orlistat) years
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

Mean Mean
o Author, year Eligible | BL BMI BL Race/
s (Study name; Population Risk N Self- BMI (kg/m?) wC Mean | Female Ethnicity Baseline
-~ medication) description category | rand | selected | (kg/m?) (SD) (cm) age (%) (%) comorbidities (%)*
Torgerson, Adults, aged Low Risk/ 3305 | Yes 230 37.3 115.2 | 43.3 55.2 NR Diabetes: 0
2004161 30-60 years Unselected 4.3) Prediabetes: 21.2
(XENDOS;
Orlistat)
Van Gaal, Adults, aged Low Risk/ 367 NR 28-43 34.7 NR 41.7 77.7 NR Diabetes: 0
1998307 218 years Unselected (4.0)
(Orlistat Dose-
Ranging Study
Group; Orlistat)
Wadden, 2011 | Adults, aged Low Risk/ 793 NR 30-45999 | 36.5 109.2 | 45.8 89.9 White: 69.8 | Diabetes: 0
(Med)3™ 18-65 years Unselected (4.2) Black: 23.8
Other: 6.3
(COR-BMOD;
Nal/Bup)
Hill, 1999247 Adults, aged Low Risk/ 542 NR 28-43 32.8 NR 46.1 83.9 White: 88.4 | Diabetes: 0
@ >18 years Unselected (0.2) Black: 5.2
e (Orlistat) Hisp: 5.6
< Other: 0.7
% o | Richelsen, Adults with 21 | CV Risk 309 NR 30-45 37.5 119 47.0 50.8 NR Diabetes: 22.3
= 2 | 2007287 CV risk factor, (NR) Prediabetes: 26.9
T @
95 ' aged 18-65
8 2 | (Orlistat) years
& ® | Wadden, Adults Low Risk/ 422 NR =309 35.6 108.6 | 46.2 81.5 White: 84.1 | Diabetes: 0
-% E | 2013312 Unselected (5.9) Black: 13.5 | Dyslipidemia: 29.4
RS Other: 2.6 Hypertension: 31.2
3 (SCALE
= Maintenance;
Liraglutide)

* Prediabetes defined by impaired fasting glucose (FPG: 100-125 mg/dL (5.6-6.9 mmol/L), impaired glucose tolerance (2 hour plasma glucose in the 75-g oral glucose tolerance
test of 140-199 mg/dL (7.8-11.0 mmol/L), or A1C 5.7-6.4% (39—47 mmol/mol)
1 Or, BMI >25 if Asian ethnicity

1 WC >90 cm (men) or >80 cm (women)
§ Patients seeking advice about overweight/obesity
I 14-32 kg overweight
9§ Or, BMI >28 kg/m2 to <30 kg/m2 (>23 to <25 kg/m2 for South Asians) required to have CV risk factor
# Or, BMI >28 to <30 kg/m2 with CV risk factor
** WC >80 cm (women), >94 cm (men)
+1 >23 if Asian
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Table 3. Population Characteristics for All Included Trials, Sorted by Intervention Type and Author

11 WC =85 cm (men) or >90 cm (women)

§§ Assume 100% given setting

Il >22 if Asian

49 >30% likelihood of being diagnosed with diabetes over the succeeding 7.5 years per risk factor algorithm
## WC =100 cm

*#% WC >102 cm (men) or >88 cm (women)

T11 One or two biological parents with type 2 diabetes

111 30-100% overweight

§§§ Or, BMI>24 kg/m2 with CV risk factor

I 20-100% over ideal weight

499 Or, BMI >27 to <30 kg/m2 with CV risk factor

#it# Article states that population is obese but no inclusion BMI provided

*H%k* WC >102 cm (men) or >88 cm (women)

F111 >27 or WHR >0.950 for men, >0.800 for women

1111 >25 (or family history of DM)§§§§ FINDRISC (Finnish Diabetes Risk questionnaire) -score >9

Abbreviations: 10TT = Ten Top Tips; ADAPT = Activity, Diet and Blood Pressure Trial; AI/AN = American Indian/Alaska Native; BL = baseline; BLOOM = Behavioral
Modification and Lorcaserin for Overweight and Obesity Management; BMI = body mass index; CAMWEL = Camden Weight Loss; cm = centimeter; BLOSSOM = Behavioral
Modification and Lorcaserin Second Study for Obesity Management; BMI = body mass index; CHARMS = Community Health and Risk-reduction for Metabolic Syndrome;
CITY = Cell Phone Intervention for You; cm = centimeter; COR-1 = Contrave Obesity Research-1; COR-11 = CONTRAVE Obesity Research-1I; COR-BMOD = Contrave
Obesity Research - Behavior Modification; CV = cardiovascular; DAMES = Daughters And Mothers Against Breast Cancer; DEPLOY = Diabetes Education & Prevention with a
Lifestyle Intervention offered at the YMCA; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; EDIPS = European Diabetes Prevention Study; E-LITE =
Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care; ENERGY = Exercise and Nutrition to Enhance Recovery and Good Health for You;
FFIT = Football Fans in Training; FPG = Fasting Plasma Glucose; FU = followup; HEED = Project Help Educate to Eliminate Diabetes; IMOAP = Group motivational
intervention in overweight/obese patients in primary prevention of cardiovascular disease in the primary healthcare area; kg = kilogram; KQ = key question; HELP PD = Healthy
Partnerships to Prevent Diabetes; Hisp = Hispanic; HOT = Hypertension Optimal Treatment; HW4L = Healthy Weight for Life; LLDPP = Lawrence Latino Diabetes Prevention
Project; mmol/L = millimoles per liter; Nal-Bup = Naltrexone HCL and bupropion HCL; NR = not reported; ObelHyx = Obesity Linked with Hypercholesterolemia treated with
Xenical; ORBIT = Obesity Reduction Black Intervention; Phen-Top = Phentermine-topiramate extended release; PODOSA = Prevention of Diabetes and Obesity in South Asians;
POWER = Practice Based Opportunities for Weight Reduction; POWER-UP = Practice-based Opportunities for Weight Reduction at the University of Pennsylvania; PREDIAS =
Prevention of Diabetes Self-Management Program; PREVENT-DM = The Promotora Effectiveness Versus Metformin Trial; PROACTIVE = Prevention and Reduction of Obesity
through Active Learning; PR = previous review; PROOF = Prevention of Knee Osteoarthritis in Overweight Females; rand = randomized; RAPID-YDPP = Reaching Out to
Prevent Increases in Diabetes - YMCA model for Diabetes Prevention Program; REACH = Reasonable Eating and Activity to Change Health; SCOP = Saku Control Obesity
Program; SHED-IT = Self-Help, Exercise, and Diet using Information Technology; SLIM = Study on lifestyle-intervention and impaired glucose tolerance Maastricht; SMART =
Social Mobile Approaches to Reduce weighT; STOP = Study to Prevent Regain; SUCCEED = Survivors of Uterine Cancer Empowered by Exercise and Healthy Diet; TOHP =
Trials of Hypertension Prevention Phase; TONE = Group motivational intervention in overweight/obese patients in primary prevention of cardiovascular disease in the primary
healthcare area; VAFO = Vivamos Activos Fair Oaks; WC = waist circumference; WILMA = Weight Loss Maintenance in Adults; WLM = Weight Loss Maintenance; WOMAN
= Women on the Move through Activity and Nutrition; WRAP = Weight-loss programme referrals for adults in primary care; XENDOS = XENical in the prevention of Diabetes in
Obese Subjects
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Table 4. Behavior-Based Weight Loss Intervention Characteristics

+ weekly visits
to website and
monthly e-mail
messages

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Ackermann, 1G1 YMCA-DPP | Group X Total: 12 1 x brief 7-9 x group 23 Community | No YMCA
2008214 group-based Core: 5 individual sessions (YMCA) instructor
diabetes Support: 7 | session (2-5 | (min NR)
(DEPLOY) prevention min)
intervention 16 x group
sessions (60-
90 min)
Ackermann, IG1 | YMCA-DPP | Group X Total: 12 16 x group 6-8 x group 24 Community | No YMCA
2015215 group-based Core: 6 sessions (60- | sessions (60 (YMCA) instructor
diabetes Support: 6 | 90 min) min)
(RAPID- prevention
YDPP) intervention
Ahern, 2017 | IG1 | Weight Group X Total: 12 52 x group 52 Community | No NR
(WRAP)323 Watchers Core: 12 sessions (min
(52-weeks) Support: 0 | NR)
IG2 | Weight Group X Total: 3 12 x group 12 Community | No NR
Watchers Core: 3 sessions (min
(12-weeks) Support: 0 | NR)
Anderson, 1G1 Individual Individual | X Total: 12 3 x individual | 9x 12 Research NR Lifestyle
2014217 counseling + Phone Core: 3 sessions (60 | telephone center counselor
plus Support: 9 | min) consultations
(BeWEL) telephone (15 min)
followup
Appel, IG1 | Web-based | Mixed X Total: 24 24 x group +36 Research Yes Lifestyle
2011219 self- Core: 24 counseling clinic and coach
monitoring Support: 0 | sessions (90 home (web-
(POWER and min) based)
Hopkins) feedback 27 x individual
plus in- counseling
person sessions (20
counseling min)
15 x phone
sessions (20
min)
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Table 4. Behavior-Based Weight Loss Intervention Characteristics

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
IG2 | Telephone Phone Total: 24 33 x 21 Home Yes Lifestyle
coaching and| with tech Core: 24 telephone (web- and coach
web-based support Support: 0 | calls (20 min) telephone-
monitoring plus web- based)
based self-
monitoring
Aveyard, 1G1 Referral to Group X Total: 3 1 x individual 14 Primary Yes PCP
2016221 free weight Core: 3 session (<30 care
loss program Support: 0 | sec)
(Slimming 1 x followup
World) and appointment
FU (NR min)
appointment 12 x optional
group
sessions (60
min)
Beeken, 1G1 Individual Individual | X Total: 3 1 x individual 1 Primary Yes Nurse or
2017318 counseling Core: 3 session (30 care clinic healthcare
Support: 0 | min) assistant
(10TT)
Bennett, 1G1 Web-based Phone Total: 24 Web-based 12 Home Yes Community
201222 weight loss | with tech Core: 24 self- (web- health
and support Support: 0 | monitoring18 based) and educator
(Be Fit, Be hypertension x telephone community and PCP
Well self- calls (20 min) health endorseme
[POWER]) monitoring 12 x optional center nt
and group
feedback sessions (min
plus NR)
telephone
support
Bhopal, 1G1 Family- Individual | X Total: 36 15 x 8 Home or No Dietitian
2014225 based Core: 36 individual community
dietary Support: 0 | counseling
(PODOSA) counseling sessions (min
NR)
3 x group
sessions (min
NR)
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Table 4. Behavior-Based Weight Loss Intervention Characteristics

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Burke, 1G1 Individual Mixed X Total: 16 1 x individual | 26 x individual | 19 NR No NR
2005228 and group- Core: 4 session (30 counseling
based Support: min) sessions (min
(ADAPT) counseling 12 6 x group NR)
focused on sessions (90 | 6 x group
decreasing min) sessions (90
blood 5 nontailored | min)
pressure print 4 nontailored
handouts print handouts
“Regular”
telephone
contact
Cadmus- 1G1 Telephone Phone Total: 12 12 x health 6 x health 18 Home No Lay
Bertram, coaching with tech Core: 6 coaching coaching (telephone- health
201622° and web- support Support: 6 | telephone telephone and web- coach
based calls (30 min) | calls (30 min) based)
(HELP) monitoring plus web- plus web-
based self- based self-
monitoring monitoring
Chirionos, 1G1 DPP-based | Group X Total: 12 8 x group 9 x monthly 17 NR No Research
2016230 group Core: 3 sessions (90 | group staff
counseling Support: 9 | min) counseling
(CHARMS) sessions (90
min)
Christian, 1G1 Computer- Tech X Total: 6 Computer- 2 Community | Yes Computer
2011231 based self- Core: 6 based self- health expert
management Support: 0 | management center system
program with program plus and PCP
PCP 2 x individual
feedback sessions (min
NR)
Cohen, 1G1 PCP Individual | X Total: 12 12 x 12 Primary Yes PCP
1991232 counseling Core: 12 individual care
on dietary Support: 0 | sessions (min
changes NR)
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Table 4. Behavior-Based Weight Loss Intervention Characteristics

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
de Vos, 1G1 Individual Individual | X Total: 30 Individual FU visits 24 NR NR Dietitian
2014234 counseling Core: 6 session (240 | (NR) and
(Motivational Support: min, # of physical
(PROOF) interviewing) 24 sessions NR) therapist
and group 20 X group
PA sessions physical
activity
sessions (60
min)
Demark- 1G1 Tailored print| Print Total: 12 6 mailed 0 Home NR NA
Wahnefried, materials Core: 12 surveys and (print-
2014235 Support: 0 | tailored print based)
materials
(DAMES) IG2 | Tailored print| Print Total: 12 6 mailed 0 Home NR NA
materials Core: 12 surveys and (print-
using Support: 0 | tailored print based)
mother- materials
daughter
team-based
approach
Eaton, 1G1 Individual Individual | X Total: 24 3 x individual | 18 printed 11 Research Yes Registered
2016237 counseling + Phone Core: 12 sessions (90 | materials clinic dietitian
plus Support: min) (tailored and
(Choose to telephone 12 8 x phone non-tailored)
Lose) and tailored calls (25 min) | 4 exercise
print support 12 printed feedback
materials reports
(tailored 2 nutrition-
exercise related DVDs
feedback
reports)
2 exercise-
related DVDs
Fischer, 1G1 Text Tech Total: 12 6 x weekly 0 Home No NR
201681° messages Core: 12 text
Support: 0 | messages
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Table 4. Behavior-Based Weight Loss Intervention Characteristics

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Fitzgibbon, 1G1 Intensive Mixed X Total: 18 52 x group 52 x group 80 University No Research
2010240 group and Core: 6 sessions (60- | sessions (45- intervent-
individual Support: 90 min) 60 min) ionist
(ORBIT) counseling 12 6 x individual | 12 x individual
motivational sessions (20-
interview 30 min)
sessions (20- | 12 x group
30 min) exercise (min
26 weekly NR)
newsletters 12 monthly
newsletters
Godino, 1G1 Social Tech Total: 24 Participants 0 Home No Health
2016242 networking Core: 24 encouraged to (web- coach
intervention Support: 0 |interact with based)
(SMART) study
technology
(Facebook,
mobile apps,
website,
technology-
based
communication
with health
coach) at least
5 times per
week
Greaves, IG1 | Group Group X Total: 9 4 x group 5 x group 9 Community | No Lifestyle
2015243 counseling Core: 1 sessions sessions (90 coach
Support: 8 | (120 min) min)
(Waste the
Waist)
Haapala, 1G1 Text-based | Tech Total: 12 Daily mobile 0 Home No NR
2009245 intervention Core: 12 phone (telephone-
(Weight Support: 0 | messages as based)
Balance®) initiated by
participants
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4 x telephone

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Hunt, 1G1 Group Group X Total: 12 12 x group 1 x group 12 Community | NR Community
2014249 counseling Core: 3 and PA session (NR coaching
and Support: 9 | sessions (90 | min) + 6 e- staff
(FFIT) supervised min) mail prompts
exercise every 6-8
sessions weeks
Huseinovic, 1G1 Individual Phone Total: 12 1 x individual | Standardized | 1 Primary No Dietitian
2016250 counseling Core: 3 counseling monthly e- care
session plus Support: 9 | session (0 mails
ongoing min) followed
phone and by biweekly
text-based text
support messages or
phone calls to
track weight
and provide
feedback
Jakicic, 1G1 High physical| Mixed X Total: 18 6 x individual | 24 x group 48 NR NR Physical
201123 activity Core: 6 sessions (min | sessions activity
prescription Support: NR) (min NR) counselor
supported 12 18 group 24 x
with sessions (min | telephone
individual NR) calls (min
and group NR)
counseling
IG2 | Moderate Mixed X Total: 18 6 x individual | 24 x group 48 NR NR PA
physical Core: 6 sessions (min | sessions counselor
activity Support: NR) (min NR)
prescription 12 18 x group 24 x
supported sessions (min | telephone
with NR) calls (min NR
individual
and group
counseling
Jansson, 1G1 Individual Individual | X Total: 24 10 x 5 Primary NR Research
2013252 and + Phone Core: 24 individual care nurse and
telephone Support: 0 | sessions (min physio-
counseling NR) therapist
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
calls (min
NR)
Jebb, 1G1 Free access | Group X Total: 12 |52 x group 52 Community- | No Weight
2011253 to weekly Core: 12 sessions (min based Watchers
Weight Support: 0 |NR) Weight group
Watchers Watchers leader
meetings sites
Jeffery, 1G1 Group Group X Total: 18 33 x group 28 NR No Research
1993254 counseling Core: 18 | sessions (min intervent-
plus food Support: 0 |NR) ionist
(Trial of Food provision and
Provision and incentive
Monetary IG2 | Group Group X Total: 18 33 x group 28 NR No Intervent-
Incentives) counseling Core: 18 sessions (min ionist
plus food Support: 0 |NR)
provisions
IG3 | Group Group X Total: 18 33 x group 28 NR No Intervent-
counseling Core: 18 sessions (min ionist
plus Support: 0 |NR)
incentive
IG4 | Group Group X Total: 18 |33 x group 28 NR No Intervent-
counseling Core: 18 sessions (min ionist
Support: 0 |NR)
Jenkins, 1G1 Telephone Phone Total: 6 9 x phone calls 9 Home No NR
2017320 counseling Core: 6 (20-30 mins) (telephone-
Support: 0 based)
IG2 | Telephone Phone Total: 6 9 x phone calls 9 Home No NR
counseling Core: 6 (20-30 mins) (telephone-
and food Support: 0 | plus weekly based)
basket food basket
IG3 | Food basket | Phone Total: 6 Weekly food 0 Home No NA
Core: 6 basket
Support: 0
Jolly, 201125 | 1G1 NHS Size Group X Total: 3 8 x weekly 8 Community | No Community
Down Core: 3 group sessions food
(Lighten Up) program Support: 0 | (120 min) advisors
IG2 | Weight Group X Total: 3 12 x weekly 12 Community | No NR
Watchers Core: 3 group sessions
Support: 0 | (60 min)
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider

IG3 | Slimming Group X Total: 3 12 x weekly 12 Community | No NR

World Core: 3 group sessions
Support: 0 | (90 min)

IG4 | Rosemary Group X Total: 3 12 x weekly 12 Community | No NR

Conley Core: 3 group sessions
Support: 0 | (90 min)

IG5 | NHS Individual | X Total: 3 1 x initial 12 Primary Yes PCP
General Core: 3 session (30 care
Practice Support: 0 | min)
counseling 11 x weekly

individual
sessions (15-
20 min)

IG6 | NHS Individual | X Total: 3 1 x initial 12 Pharmacy No Pharmacist
Pharmacy Core: 3 session (30
counseling Support: 0 | min)

11 x weekly
individual
sessions (15-
20 min)

IG7 | Participant Group X Total: 3 12 x weekly 12 Community | Yes Mixed by
choice of Core: 3 group or 1-on-1 program
intervention Support: 0 |sessions (min (commun-

NR) ity
members,
PCPs, or
pharmac-
ists)
Jones, 1G1 Individual Mixed X Total: 30 2 x individual | 4-9 x group 9 NR No Registered
1999256 and group Core: 3 sessions (min | sessions dietitian
counseling Support: NR) (min NR)
(HOT) 27 6 x group
sessions (min
NR)
Kanke, 1G1 Individual Individual | X Total: 12 6-12 x 12 Primary Yes PCP
2015257 PCP Core: 12 individual care
counseling Support: 0 | sessions (7
min)
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Katula, 1G1 DPP-based | Mixed X Total: 24 3 x individual 18 x phone 39 Community | NR Communi
2011258 group and Core: 6 sessions (min | sessions (min ty health
individual Support: NR) NR) workers
(HELP PD) counseling 18 24 x group 18 x group
with sessions (min | sessions (min
community NR) NR)
health
worker and
registered
dietitian
Knowler, 1G1 Intensive Individual | X Total: 38 1 x initial 32 x individual | 23 Research No Case
2002205 lifestyle Core: 6 individual sessions with clinic manager
intervention Support: session (20- in-person S
(DPP) with 32 30 min) contact at
individual 16 x individual | least every
counseling sessions (30- | other month
as well as 45 min) (30-45 min)
optional 48 x optional 248 x optional
exercise supervised supervised
sessions exercise exercise
sessions (45- | sessions (45-
60 min) 60 min)
11 x optional
group courses
(min NR)
Kuller, 201228 IG1 | Group Group X Total: 36 40 x group 24 x group 40 Research NR Multi-
counseling Core: 12 sessions sessions clinic disciplinary|
(WOMAN) Support: 24| (min NR) (min NR) team
Kulzer, 1G1 Group Group X Total: 10 8 x group 4 x booster 12 NR No Diabetes
2009262 counseling Core: 2 sessions (90 | group educators
Support: 8 | min) sessions (90 or
(PREDIAS) min) psycholo-
gists
Kumanyika, 1G1 DPP-based | Individual | X Total: 12 4 x PCP 17 Primary Yes PCP and
2012328 individual Core: 12 counseling care lifestyle
counseling Support: 0 | sessions (10- coaches
15 mins)
12 x individual
coaching
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
sessions (10-
15 mins)
Little, 1G1 POWeR+ Tech X Total: 6 24 x web- 31 Home No Research
2016264 web-based Core: 6 based sessiong (web- nurse
intervention Support: 0 | (min NR) based) and
plus 3 x individual research
individual counseling clinic
counseling sessions (min
NR)
4 x optional
individual
counseling
sessions (min
NR)

IG2 | POWeR+ Tech Total: 6 24 x web- 29 Home No Research
web-based Core: 6 based sessions (web- nurse
intervention Support: 0 | (min NR) based)
plus 3 x phone or
telephone email contacts
or email (min NR)
counseling 2 x optional

phone or email
contacts (min
NR)
Logue, 1G1 Individual + | Individual | X Total: 24 4 x individual 14 Primary Yes Dietitians,
200532 telephone +Phone Core: 24  |sessions (10 care and weight
counseling Support: 0 | min) home loss
(REACH) plus 24 x phone advisors,
personalized calls (15 min) PCPs
mailings
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Luley, IG1 |Self- Phone Total: 12 12 x 12 Home No Doctor
2014265 monitoring via | with tech Core: 12 telephone (web- and
accelerometer | support Support: 0 | calls (20 min) based) nurse
and 4Sigma
telephone
counseling
IG2 (Self- Tech Total: 12 52 x weekly 0 Home NR Carer
monitoring via Core: 12 tailored (web-
accelerometer Support: 0 | mailed based)
and Active reports
Body Control
tailored print
materials
Ma, 2013%6¢ | IG1 | DPP-based | Group X Total: 15 12 x group Email 12 Primary NR E-LITE
group Core: 3 sessions (90- | contact every care lifestyle
(E-LITE) counseling Support: 120 min) 2-4 weeks coach
12 including plus web- (registered
supervised PA| based self- dietitian)
(30-45 min) monitoring
IG2 | DPP-based | Tech Total: 15 1 x group Email 12 Home NR E-LITE
DVD Core: 3 orientation contact every (DVD- lifestyle
coaching Support: session (min | 2-4 weeks based) coach
(Group 12 NR) plus web- (registered
Lifestyle 12 x weekly based self- dietitian)
Balance) sessions monitoring
delivered via
DVD (min NR)
Marrero, IG1 | Weight Group X Total: 12 Free access to 52 Community | No Weight
201627 Watchers Core: 12 weekly Weight Watchers
Support: 0 | Watchers group
group leader
counseling
sessions
Martin, 1G1 Individual Individual | X Total: 6 6 x individual 6 Primary Yes PCP
2008269 PCP Core: 6 sessions (15 care
counseling Support: 0 | min)
Mensink, 1G1 Individual Individual | X Total: 24 11 x 6 NR No Dieticians
2003325 counseling Core: 24 individual , exercise
Support: 0 | sessions trainers
(SLIM) (min NR)
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Mitsui, 1G1 Group-based| Group X Total: 12 25 x group 25 Community | NR Dietitian
2008270 education Core: 12 sessions
plus exercise Support: 0 | (min NR)
training
Moore, 1G1 PCP Individual | X Total: 12 Providers: 3 x 8 Primary Yes Dietitian
200321 training Core: 12 | group training care
Support: 0 |sessions (90
min)
Patients:
Average of 8
individual
sessions (min
NR)
Morgan, IG1 | Web-based | Tech Total: 3 1x 1 Home NR Research
2011272 intervention Core: 3 information (web- staff
Support: 0 |session (75- based)
(SHED-IT) min) plus web-
based self-
monitoring
program
Nakade, 1G1 Individual Mixed X Total: 12 5 x individual 5 Community | NR Dietitian
2012274 and group Core: 12 |sessions (30 health and
counseling Support: 0 | min)5 x group center exercise
(SCOP) sessions (20 instructors
min)
Nanchahal, 1G1 Individual Individual | X Total: 9 14 x individual 14 Primary No Research
2012275 counseling Core: 9 sessions (30 care staff
Support: 0 | min)
(CAMWEL)
Narayan, 1G1 Group Group X Total: 12 52 x group 52 NR NR Research
1998276 counseling Core: 12 | sessions (min staff and
(Pima Support: 0 |NR) dietitian
Action) Optional home
visits
Nicklas, 1G1 Web-based | Tech Total: 12 12-18 x web- 36 Home No Registered
2014277 intervention Core: 12 | based module (web- dietitian
plus Support: 0 |sessions (min based)
(Balance telephone NR)
after Baby) counseling 24 x phone/
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
email sessions
(min NR)
Nilsen, 1G1 Group Group X Total: 18 1 x individual | 3 x individual | 10 Research Yes Physician,
2011327 counseling Core: 5 sessions (30 | consults with clinic nurse,
Support: mins) PCP @ NR dietician,
13 7 X group mins physio-
sessions therapist,
(300 mins) and
ergonomist
O'Brien, 1G1 Group Group X Total: 12 24 x group 24 Community | No Community
20173 counseling Core: 12 sessions (90 health health
(PREVENT- Support: 0 | mins) center workers
DM)
Ockene, 1G1 Group and Mixed X Total: 12 1 x individual 16 Home and No Community
2012278 individual Core: 12 session (60 senior intervent-
counseling Support: 0 | min) community ionist
(LLDPP) 2 x individual center
sessions (30
min)
1 x group
session (90
min)
12 x group
sessions (60
min)
Pacanowski, | 1G1 Web-based | Tech Total: 12 1x 1 Home NR NA
2015279 self- Core: 12 educational (web-
monitoring Support: 0 | presentation based)
(Caloric (min NR) plus
Titration daily self-
Method) weighing and
monitoring via
website
Parikh, 1G1 Peer-led Group X Total: 2.5 | 8 x group 8 Community | No Community
2010280 group Core: 2.5 | sessions (90 leaders and
counseling Support: 0 | min) peers
(HEED)
Patrick, IG1 | Web-based | Tech Total: 12 52 x web 52 Home NR NA
2011281 intervention Core: 12 sessions and (web-
Support: 0 | tailored based)
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
feedback
(min NR)
Penn, 1G1 Individual Individual | X Total: 60 23 x individual 7 NR No Dietitian
2009283 counseling Core: 60 sessions (30 and
Support: 0 | min) physio-
(EDIPS- Optional group therapist
Newcastle) sessions (# of
sessions and
min NR)
Phelan, IG1 | Web-based | Mixed X Total: 12 12 x group 12 WIC clinic No Dietitians,
2017330 self- Core: 12 sessions (60 and home wic
monitoring Support: 0 | mins) program
and 4 x text staff,
feedback messages/wee study
plus in- k intervent-
person group 52 x weekly ionists
counseling web sessions
Puhkala, 1G1 Individual Individual | X Total: 12 5 x individual 13 NR No Nutritionist
2015286 and + Phone Core: 12 sessions (60 and
telephone Support: 0 | min) physio-
counseling 7 x phone therapist
(LIFE) sessions (30
min)
Rock, 1G1 Referral and | Individual | X Total:12 52 x individual 52 Community | NR Dietitian
200728 free access Core:12 sessions (min and Jenny
to Jenny Support: 0 | NR) Craig
Craig consultants
Rock, 1G1 Group Mixed X Total: 24 20 x group 6 x group 42 Research NR Dietitian,
2015288 counseling Core: 6 sessions (60 | sessions (60 clinic psychol-
with Support: min) plus 14- | min) plus 24- ogist, and
(ENERGY) telephone 18 16 calls or e- | 38 calls or e- exercise
and e-mail mails mails physiol-
support ogist
Rodriguez- IG1 | Group Group X Total: 24 4 x PCP 4 x PCP 32 Primary No Research
Cristobal, counseling Core: 6 visits (min visits (min care nurse
2017329 Support: NR) NR)
18 12 x group 20 x group
(IMOAP) sessions (60 | sessions (60
mins) mins)
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Total # of

Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Rosas, 1G1 DPP-based | Mixed X Total: 24 12 x group 3 x group 18 Community | NR Research
20152% group and Core: 12 sessions sessions health staff

individual Support: (120 min) (120 min) center
(VAFO) counseling 12 4 x individual | 1 x individual

(case sessions (30 | session (30

management min) min)

IG2 | DPP-based | Mixed X Total: 24 12 x group 3 x group 23 Community | No Research
group and Core:12 sessions sessions health staff &
individual Support: (120 min) (120 min) center, community
counseling 12 4 x individual | 1 x individual home health
(case sessions (30 | session (30 workers
management min) min)

+ community 5 x CHW 2 x CHW
health worker home visits home visits
support) (min NR) (min NR)
Ross, 1G1 Individual Individual | X Total: 24 15 x 6 x individual | 21 Primary NR Health
2012291 counseling Core: 6 individual sessions (60 care educator
(Motivational Support: sessions (60 | min) (months
(PROACTIV interviewing) 18 min) 7-12)
E) 12 x individual
sessions (30-
60 min)
(months 12-
24)
Shapiro, IG1 | Text Tech Total: 12 4 x text 0 Home (text- | NR NA
2012293 messages Core: 12 messages/day based)
Support: 0
(Text4Diet)
Silva, 1G1 Group Group X Total: 12 30 x group 30 University NR Exercise
2009%% counseling Core: 12 sessions physiologist,
Support: 0 | (120 min) nutritionist,
dietitian, and
sychologist
Stevens, IG1 | Group Group X Total: 18 1 x individual | 15 x monthly | 23 NR No Registered
1993300 counseling Core: 4 session (min | group dietitian ang
Support: NR) 14 x sessions with psychol-
(TOHP I) 14 weekly group | optional ogist or
sessions (90 | individual exercise
min) check-ins (min psychol-
NR) ogist
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Stevens, 1G1 Group Group X Total: 36 1 x individual | 6 x biweekly | 27 NR No Dietitian
2001301 counseling Core: 4 session (min | group and
Support: NR) sessions (90 health
(TOHP II) 32 14 x weekly min) (months educator
group 5-17)
sessions (90 | 3-6 x
min) "Minimodules"
refresher
courses
consisting of
upto 6
sessions each
(min NR)
Participant-
initiated
individual
counseling
Svetkey, 1G1 Group Mixed X Total: 24 6 x weekly 16 NR NR Research
2015302 counseling, Core: 24 group staff
telephone Support: 0 | sessions
(CITY) support, and (120 min)
self- 22 x monthly
monitoring calls (20 min)
through
smartphone
(personal
coach)
IG2 | Smartphone-| Tech Total: 24 NR x 0 Home No NA
based self- Core: 24 smartphone (smartphon
monitoring Support: 0 | app prompts e-based)
Thomas, 1G1 Weight Tech Total: 12 Access to 0 Home No NA
2017322 Watchers Core: 12 Weight (web-
Online plus Support: 0 | Watchers based)
activity tracke| online plus
activity tracker
IG2 | Weight Tech Total: 12 Access to 0 Home No NA
Watchers Core: 12 Weight (web-
Online Support: 0 | Watchers based)
online
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sessions (min

Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
Tsai, 2010%% | IG1 | Primary Individual | X Total: 12 4 x brief PCP 12 Primary Yes Medical
care-based Core: 12 sessions (2-3 care assistant
individual Support: 0 | min) and PCP
counseling 8 x individual
sessions with
MA (15-20
min)
Tuomilehto, 1G1 Individual Individual | X Total: 48 7 x individual | 12 x individual | 7 Research No Nutritioni
2001308 counseling Core: 12 sessions (30- | counseling center st
plus Support: 60 min) sessions
(Finnish optional PA 36 Optional (every 3
DPS) and group supervised months) (30-
sessions exercise 60 min)
sessions 2x Optional
per week supervised
Optional exercise
group sessions 2x
sessions, per week
expert Optional group
lessons, sessions,
phone calls, expert
etc. lessons,
phone calls
van Wier, IG1 | Web-based | Tech Total: 6 10 x web- 10 Home NR Dietitian
2011308 intervention Core: 6 based (web- and
Support: 0 | sessions plus based) physical
(ALIFE@ followup e- activity
WORK) mails scientists
w/counselors
IG2 | Workbook- Phone Total: 6 10 workbook 10 Home No Dietitian
and Core: 6 modules plus (print- and and
telephone- Support: 0 | followup telephone- physical
based phone calls based) activity
counseling w/counselors scientists
von 1G1 Group and Mixed X Total: 12 16 x group 19 NR Yes Psychol-
Gruenigen, individual Core: 12 sessions (60 ogist,
2012310 counseling Support: 0 | mins) registered
(months 1-6) dietitian,
(SUCCEED) 3 xPCP physical
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
NR) (months therapist,
1-12) PCP
Print,
telephone,
and e-mail
support
(months 7-12)
Wadden, 1G1 Individual Individual | X Total: 24 8 x individual 16 Primary Yes Medical
2011208 counseling Core: 24 sessions with care assistant
Support: 0 | PCP (5-7 min) and PCP
(POWER- 24 x individual
UP) sessions with
lifestyle coach
(10-15 min)
Whelton, 1G1 Group and Mixed X Total: 28 Intensive Maintenance | 22 University No Nutritioni
1998326 individual Core: 7 phase: phase: 21 x research sts,
counseling Support: 12 x group monthly center exercise
(TONE) 21 sessions (3 group counselor
per month; min sessions s
NR) (min NR)
4 x monthly
individual
sessions (min
NR)
Extended
phase:
6 x biweekly
group sessions
(min NR)
Wing, 1G1 Group Group X Total: 24 39 x group Two 6-week | 39 NR NR Behavior
1998314 counseling Core: 12 sessions refresher therapist,
(diet and PA Support: (min NR) courses registered
focus) 12 dietitian,
exercise
physiolog-
ist
IG2 | Group Group X Total: 24 39 x group Two 6-week | 39 NR No Behavior
counseling Core: 12 sessions refresher therapist,
(diet focus) Support: (min NR) courses registered
12 dietitian
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Total # of
Author, year Main In- sessions
(Study Brief mode of | person Duration Core Support in first 12 PCP
name) IG | description | delivery | support (mos) components | components mos Setting involved? | Provider
IG3 | Group Group X Total: 24 39 x group Two 6-week | 39 NR No Behavior
counseling Core: 12 sessions refresher therapist,
(PA focus) Support: 0 | (min NR) courses exercise
physiolo-
gist
Wylie- 1G1 Computer- Mixed X Total: 12 21 x 45 Home NR Dietitian
Rosett, based Core: 12 computer (web- and
2001315 program Support: 0 | sessions (30 based) and cognitive
plus min) research behavior
individual 6 x group center al
and group sessions (min therapist
counseling NR)
18 x
phone/face-
to-face
sessions (min
NR)
IG2 | Computer- Tech Total: 12 21x 21 Home NR NA
based Core: 12 computer (web-
intervention Support: 0 | sessions (30 based)
min)
Yeh, 2016316 | 1G1 DPP-based | Group X Total: 12 12 x biweekly | 6 x followup 18 Community | No Lifestyle
group Core: 6 group group coach
counseling Support: 6 | sessions (90- | sessions (90-
120 min) 120 min)

Abbreviations: 10TT = Ten Top Tips; ADAPT = Activity, Diet and Blood Pressure Trial; CAMWEL = Camden Weight Loss; CHARMS = Community Health and Risk-
reduction for Metabolic Syndrome; CHW = community health worker; CITY = Cell Phone Intervention for You; DAMES = Daughters And Mothers Against Breast Cancer;
DEPLOY = Diabetes Education & Prevention with a Lifestyle Intervention offered at the YMCA; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; EDIPS
= European Diabetes Prevention Study; E-LITE = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care; ENERGY = Exercise and
Nutrition to Enhance Recovery and Good Health for You; FFIT = Football Fans in Training; FU = followup; HEED = Project Help Educate to Eliminate Diabetes; HELP PD =
Healthy Partnerships to Prevent Diabetes; HOT = Hypertension Optimal Treatment; IG = intervention group; IMOAP = Group motivational intervention in overweight/obese

patients in primary prevention of cardiovascular disease in the primary healthcare area; LLDPP = Lawrence Latino Diabetes Prevention Project; min = minutes; mos = months; NA
= not applicable; NHS = National Health Service (UK); NR = not reported; ORBIT = Obesity Reduction Black Intervention; PA = physical activity; PCP = primary care provider;
PODOSA = Prevention of Diabetes and Obesity in South Asians; POWER = Practice Based Opportunities for Weight Reduction; POWER-UP = Practice-based Opportunities for
Weight Reduction at the University of Pennsylvania; PREDIAS = Prevention of Diabetes Self-Management Program; PROACTIVE = Prevention and Reduction of Obesity
through Active Learning; PREVENT-DM = The Promotora Effectiveness Versus Metformin Trial; REACH = Reasonable Eating and Activity to Change Health; PROOF =
Prevention of Knee Osteoarthritis in Overweight Females; RAPID-YDPP = Reaching Out to Prevent Increases in Diabetes - YMCA model for Diabetes Prevention Program;
REACH = Reasonable Eating and Activity to Change Health; SCOP = Saku Control Obesity Program; SHED-IT = Self-Help, Exercise, and Diet using Information Technology;
SLIM = Study on lifestyle-intervention and impaired glucose tolerance Maastricht; SMART = Social Mobile Approaches to Reduce weighT; SUCCEED = Survivors of Uterine
Cancer Empowered by Exercise and Healthy Diet; Tech = technology-based; TOHP = Trials of Hypertension Prevention Phase; TONE = Group motivational intervention in
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overweight/obese patients in primary prevention of cardiovascular disease in the primary healthcare area; VAFO = Vivamos Activos Fair Oaks; WOMAN = Women on the Move
through Activity and Nutrition; YMCA = The Young Men's Christian Association; WRAP = Weight-loss programme referrals for adults in primary care
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Table 5. Behavior-Based Weight Loss Intervention Components
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Ackermann, 2008214 1G1 Group X X X X X X X
Ackermann, 2015215 1G1 Group X X X X X
Ahern, 2017323 IG1 Group X X X
1G2 Group X X X
Anderson, 2014217 1G1 Individual + Phone X X X X X X
Appel, 201121 1G1 Mixed X | X | X | X X X | X X X
1G2 Phone with tech support X X X X X
Aveyard, 201622 IG1 Group X X X X X X X
Beeken, 2017318 1G1 Individual X X X
Bennett, 2012224 IG1 Phone with tech support X X X X X X
Bhopal, 2014225 IG1 Individual X X X X X X
Burke, 2005228 1G1 Mixed X X X X X X
Cadmus-Bertram, 2016%2° IG1 Phone with tech support X X X
Chirionos, 2016230 IG1 Group X X X X X
Christian, 2011231 IG1 Tech X X X X X X X X
Cohen, 1991232 1G1 Individual X X X
de Vos, 201523 IG1 Individual X X X X X X X X
Demark-Wahnefried, 1G1 Print X X X X X
2014235 1G2 Print X X X X X
Eaton, 20162%7 1G1 Individual + Phone X X X X X X
Fischer, 2016319 1G1 Tech X X X X X
Fitzgibbon, 2010240 1G1 Mixed X X X X X X X X X
Godino, 2016242 IG1 Tech X X X X
Greaves, 2015243 1G1 Group X X X X X X X
Haapala, 200924 1G1 Tech X X X
Hunt, 201424° 1G1 Group X X X X X X
Huseinovic, 2016250 IG1 Phone X X X X
Jakicic, 2011251 1G1 Mixed X X X X X
1G2 Mixed X X X X X
Jansson, 2013252 1G1 Individual + Phone X X X X
Jebb, 2011253 IG1 Group X X X X X X X
Jeffery, 1993254 IG1 Group X X X X
1G2 Group X X X X
IG3 Group X X X X
1G4 Group X X X X
Jenkins, 2017320 1G1 Phone X X X X
1G2 Phone X X X X
IG3 Phone X
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Table 5. Behavior-Based Weight Loss Intervention Components
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Jolly, 2011255 1G1 Group X X X X X X X
1G2 Group X X X X X X X
IG3 Group X X X X X X X
1G4 Group X X X X X X X
IG5 Individual X X X X X X
IG6 Individual X X X X X X
IG7 Group X X X X X X X X X
Jones, 1999256 IG1 Mixed X X X X
Kanke, 2015257 IG1 Individual X X X X X X
Katula, 2011258 1G1 Mixed X X X X X X X
Knowler, 2002205 IG1 Individual X X X X X X X X X
Kuller, 2012261 1G1 Group X X X X X
Kulzer, 2009262 1G1 Group X X X X X X
Kumanyika, 2012328 IG1 Individual X X X X X X X
Little, 2016264 IG1 Tech X X X X X X
1G2 Tech X X X X X X
Logue, 2005%24 1G1 Individual+Phone X X X X X
Luley, 2014265 IG1 Phone with tech support X X
1G2 Tech X X
Ma, 2013266 1G1 Group X X X X X X X X
1G2 Tech X X X X X X X
Marrero, 2016267 1G1 Group X X X X X
Martin, 2008269 IG1 Individual X X X X
Mensink, 2003325 1G1 Individual X X X X X
Mitsui, 2008270 1G1 Group X X X
Moore, 200327" 1G1 Individual X X X
Morgan, 2011472 IG1 Tech X X X X X X
Nakade, 2012274 1G1 Mixed X X X X X X X X
Nanchahal, 2012275 IG1 Individual X X X X X X
Narayan, 1998276 1G1 Group X X X
Nicklas, 2014277 1G1 Tech X X X X X
Nilsen, 2011327 IG1 Group X X X X X X
O'Brien, 2017321 1G1 Group X X X X X X X
Ockene, 2012278 1G1 Mixed X X X X X X X
Pacanowski, 2015279 1G1 Tech X X X X
Parikh, 2010280 IG1 Group X X X X
Patrick, 2011281 IG1 Tech X X X X X
Penn, 2009283 IG1 Individual X X X X X X X X
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Table 5. Behavior-Based Weight Loss Intervention Components
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Phelan, 20173% IG1 Mixed X X X X X X X X
Puhkala, 2015286 1G1 Individual + Phone X X X X X
Rock, 200728° IG1 Individual X X X X X X X
Rock, 2015288 IG1 Mixed X X X X X X X
Rdrlg, oz Cristobal, IG1 | Group X | x X | x
Rosas, 2015290 IG1 Mixed X X X X X X X X X
IG2 Mixed X X X X X X X X X
Ross, 20122 IG1 Individual X X X X X X X
Shapiro, 201229 1G1 Tech X X X X X
Silva, 200929 1G1 Group X X X X X
Stevens, 1993300 1G1 Group X X X X X X X X
Stevens, 2001301 IG1 Group X X X X X X X X
Svetkey, 2015302 IG1 Mixed X X X X X X X X X
IG2 Tech X X X X X X
Thomas, 2017322 1G1 Tech X X X X
IG2 Tech X X X X
Tsai, 2010305 IG1 Individual X X X
Tuomilehto, 2001306 1G1 Individual X X X X X X X
van Wier, 2011308 1G1 Tech X X X X X
IG2 Phone X X X X
von Gruenigen, 2012310 1G1 Mixed X X X X X X X
Wadden, 2011206 IG1 Individual X X X X X X
Whelton, 1998326 IG1 Mixed X X X X X X
Wing, 199834 1G1 Group X X X X X X X
1G2 Group X X X X X X
IG3 Group X X X X X X X
Wylie-Rosett, 2001315 IG1 Mixed X X X X X X X X
IG2 Tech X X X X X
Yeh, 2016316 IG1 Group X X X X X X
Abbreviations: DPP = Diabetes Prevention Program; IG = intervention group; MI = motivational interviewing; PA = physical activity; Tech = technology-based
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Table 6. Behavior-Based Weight Loss Maintenance Intervention Characteristics

Author, year Main In- Weight loss Total # of
(Study Brief mode of | person |Duration phase Maintenance |sessions in PCP
name) Arm | description | delivery | support | (mos) components components |(first 12 mos| Setting involved? Provider
Cussler, IG1 | Web-based | Tech 12 Weekly group 2 x website 2 NR No NR
2008233 monitoring meetings (150 orientation
and support min/session). 4 sessions (60
(HW4L) month duration min) and
ongoing
Required weight online support
loss to enter groups
maintenance:
None
Pekkarinen, 1G1 Group Group X 12 Week 2-11 12 x group 12 Outpatien | NR Nutritionist,
2015282 counseling included VLCDD | sessions (90 t obesity nurse, and
followed by a 2 min) research physiotherapist
week refeeding clinic

phase. 15 Weekly
group Sessions
(1.5 hours) during
17 week weight
loss phase.

Required weight
loss to enter
maintenance:

None
Perri, 1988284 | IG1 | Group Group X 12 Weekly 2-hour 26 x group 26 NR Yes Clinical
counseling weekly group sessions (120 psychologist
plus social sessions for 20 min) paired with
influence weeks. physician or
and nurse
increased Required weight practitioner
physical loss to enter
activity maintenance:
None
1IG2 | Group Group X 12 Weekly 2-hour 26 x group 26 NR Yes Clinical
counseling weekly group sessions (120 psychologist
plus sessions for 20 min) paired with
increased weeks. physician or
physical nurse
activity Required weight practitioner

loss to enter
maintenance:
None
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Table 6. Behavior-Based Weight Loss Maintenance Intervention Characteristics

Author, year Main In- Weight loss Total # of
(Study Brief mode of | person |Duration phase Maintenance |sessions in PCP
name) Arm | description | delivery | support | (mos) components components |(first 12 mos| Setting involved? Provider
IG3 | Group Group X 12 Weekly 2-hour 26 x group 26 NR Yes Clinical
counseling weekly group sessions (120 psychologist
plus social sessions for 20 min) paired with
influence weeks. physician or
program nurse
Required weight practitioner
loss to enter
maintenance:
None
1G4 | Group Group X 12 Weekly 2-hour 26 x group 26 NR Yes Clinical
counseling weekly group sessions (120 psychologist
sessions for 20 min) paired with
weeks. physician or
nurse
Required weight practitioner
loss to enter
maintenance:
None
Sherwood, 1G1 Telephone- | Phone No WL 10 x 24 Home NR NR
20132% based intervention given. | telephone
counseling calls (20 min)
(Keep It Off) Required weight 14 x
loss to enter telephone
maintenance: 2 calls (15 min)
10% WL in past
year
Simpson, 1G1 Individual Individua | X 12 No WL 6 x individual 15 NR NR Motivational
20152% counseling |+ intervention given. | M| sessions interviewing
Phone (60 min) practitioner
(WILMA) Required weight 9 x telephone
loss to enter counseling
maintenance: = sessions (20
5% WL in past min)
year
IG2 | Individual Individua | X 12 No WL Two individual | 4 NR NR Motivational
counseling |+ intervention given. | sessions interviewing
Phone (length NR) practitioner
Required weight followed by 2
loss to enter phone
maintenance: = sessions (~20
minutes)
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Table 6. Behavior-Based Weight Loss Maintenance Intervention Characteristics

Required weight
loss to enter
maintenance: 24
kg during WL
phase

sessions (min
NR)

Author, year Main In- Weight loss Total # of
(Study Brief mode of | person |Duration phase Maintenance |sessions in PCP
name) Arm | description | delivery | support | (mos) components components |(first 12 mos| Setting involved? Provider
5% WL in past (about 6
year months apart).
Svetkey, 1G1 Individual Individua | X 60 Weekly group Maintenance, | 12 NR No Research
2008303 and | + sessions (1.5-2 phase 1:23 x interventionist
telephone Phone hours) over phone
(WLM) counseling approximately 6 sessions (5-15
months (20 total). | min)7 x
individual
Required weight sessions (45-
loss to enter 60 min)
maintenance: 24 | Maintenance,
kg during WL phase 2:
phase Continued
contact group
only:4 x group
sessions (min
NR)
26 x phone
sessions (5-15
min)
IG2 | Web-based | Tech 30 Weekly group No sessions. 0 NR No NA
monitoring sessions (1.5-2 Web-based
hours) over monitoring
approximately 6 only.
months (20 total).
Required weight
loss to enter
maintenance: = 4
kg during WL
phase
Voils, 20173%° | 1G1 | Group and Mixed X 10 Biweekly group 3 x group 11 University | No Registered
individual meetings for 16 sessions (min campus & dietitian
counseling weeks (8 sessions | NR) home
total). 8 x individual
phone
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Table 6. Behavior-Based Weight Loss Maintenance Intervention Characteristics

logbooks, and
motivational
messaging).

Required weight
loss to enter
maintenance: =
4kg during WL
phase

NA)

Author, year Main In- Weight loss Total # of
(Study Brief mode of | person |Duration phase Maintenance |sessions in PCP
name) Arm | description | delivery | support | (mos) components components |(first 12 mos| Setting involved? Provider
Wing, 1G1 Group Group X 18 No WL 4 x weekly 15 Hospital NR Nutritionist,
2006313 Counseling intervention given. | meetings (min clinic exercise
NR) physiologist,
(STOP) Required weight 17 x monthly and clinical
loss to enter meetings (min psychologist
maintenance: = NR)
10% WL in past 2
years
IG2 | Web-based | Tech 18 No WL 1x 16 Internet NR Nutritionist,
intervention intervention given. | introductory exercise
session (min physiologist,
Required weight NR) and clinical
loss to enter 4 x weekly psychologist
maintenance: = chat-room
10% WL in past 2 | meetings (min
years NR)
17 x monthly
chat-room
meetings (min
NR)
Young, 1G1 Web-based | Tech 6 Self-administered | Web-based 0 Home NR Research staff
2017317 intervention weight loss self-monitoring (web-
program (DVD, program (min based)

Abbreviations: HW4L = Healthy Weight for Life; IG = intervention group; kg = kilograms; min = minute(s); mos = months; NA = not applicable; NR = not reported; PCP =
primary care provider; STOP = Study to Prevent Regain; Tech = technology-based; WILMA = Weight Loss Maintenance in Adults; WL = weight loss; WLM = Weight Loss

Maintenance
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Table 7. Behavior-Based Weight Loss Maintenance Intervention Components
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Cussler, 2008233 1G1 Tech X X
Pekkarinen, 1G1 Group X X X X X
2015282
Perri, 1988284 1G1 Group X X X X X
1G2 Group X X X X
1G3 Group X X X X X
1G4 Group X X X X
Sherwood, 20132%4| |G1 Phone X X X X
Simpson, 20152% | 1G1 Individual + X X X X X X
Phone
1G2 Individual + Phone | X X X X X
Svetkey, 20083 | 1G1 Individual + Phone | X X X X X X X
1G2 Tech X X X X X
Voils, 2017309 1G1 Mixed X X X X X X X
Wing, 200633 1G1 Group X X X X X X X
1G2 Tech X X X X X X X
Young, 201737 1G1 Tech X X X X

Abbreviations: DPP = Diabetes Prevention Program; MI = motivational interviewing; PA = physical activity; Tech = technology-based
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Table 8. Medication-Based Intervention Characteristics

Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence
Astrup, 2012220 | 2 12 3.0mg QD Prescribed 500 kcal/day deficit | Weekly during dose Adherence: NR
diet. Encouraged to maintain escalation (initial 4 Completing study on drug:
or increase physical activity. weeks) followed by 1G: 70.0%
Advised on diet and physical once/month CG: 63.3%
activity through treatment.
Pedometers provided, food
diaries collected quarterly for
review by dietician.
Kim, 201325%* NA 3.5 1.8mg QD Prescribed 500 kcal/day deficit | Weekly over 1st Adherence: NR
diet with individualized meal month, then bimonthly | Completing study on drug:
plan. Food diaries kept I1G: 68.6%
throughout study. Advised to CG: 81.8%
3 maintain baseline physical
s activity.
> Pi-Sunyer, NA 13 (36 months | 3.0mg QD Prescribed 500 kcal/day deficit | Evaluated every 2 Adherence: NR
] 201528 for diet and advised in increase weeks until week 8 and | Completing study on drug:
- prediabetics) physical activity to 150 then evaluated every 4 | IG: 71.9%
le Roux, 2017339 min/week. Counseling on weeks until week 44, CG: 64.4%
lifestyle modification in then evaluated at Completing study on drug
(SCALE Obesity individual or group setting. weeks 50, 56, 58, 60, (36 months, prediabetics):
and Food diaries assessed every 64, 68 and 70; 1G: 52.6%
Prediabetes) two months. prediabetes subgroup CG:45.0%
at 160 and 172 weeks
Wadden, 4-12 13 3.0mg QD Prescribed 500 kcal/day deficit | Every week during drug | Adherence: NR
2013312 diet. Encouraged to exercise escalation then every 4 | Completing study on drug:
150 min/week with pedometer. | weeks. I1G: 75.0%
(SCALE 15-20 minute counseling Week 0, 1, 2, 3,4, 6, CG: 69.5%
Maintenance) sessions every 4 weeks. 10, 14, 18, 22, 26, 30,
34, 38, 42, 46 and 52.
Farr, 2016238* 1 10mg BID Weeks 1, 2, and 4 Adherence: NR
3 Completing study on drug:
= I1G: 70.8%
2 CG: 79.2%
8 Fidler, 2011173 NA 12 10mg BID Prescribed 600 kcal/day deficit | Weeks 2 and 4 and Adherence: |G received
5 diet. Advised to exercise 30 monthly thereafter drug for an average of
2 | (BLOSSOM) min/day. Nutritional and through week 52 257 (SD=139) out of 365
c physical activity counseling days (CG: 242 [SD=143]).
@ provided monthly. Food diaries Completing study on drug:
© used as motivational tools but 1G: 57.2%
g not formally analyzed. CG: 52.0%
- Martin, 2011268* | 1 2 10mg BID Prescribed 600 kcal/day deficit | Weekly clinic visits Adherence: NR
diet by dietician. Prescribed Completing study on drug:
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Table 8. Medication-Based Intervention Characteristics

deficit diet, reduced additional

months

Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence
exercise plan to contribute to 1G: 93.1%
600 kcal/day deficit. CG: 89.3%
Smith, 2010172 NA 12 10mg BID Prescribed 600 kcal/day deficit | 2 & 4 weeks, then on a | Adherence: NR
diet. Encouraged to exercise monthly basis Completing study on drug:
(BLOOM) moderately for 30 min/day. IG: 55.4%
Standard nutritional and CG:45.1%
physical activity counseling.
Apovian, NA 13 16/180mg Prescribed 500 kcal/day deficit | Every 4 weeks Adherence: NR
_, 2013218 TID diet. Advised to increase Completing study on drug:
g physical activity. Behavior 1G: 53.7%
c (COR-11) modification advice every 12 CG: 53.9%
2 weeks.
) Greenway, NA 13 16/180mg Prescribed 500 kcal/day deficit | Every 4 weeks Adherence: NR
§. 201044 TID diet and advised to increase Completing study on drug:
o physical activity. I1G: 50.8%
T (COR-1) CG: 49.9%
j Wadden, 2011 NA 13 16/180mg Prescribed 1,200 kcal/day diet | Every 4 weeks Adherence: Attended
o (Med)3!" TID to 1,500 kcal/day diet based mean 18.7 sessions
T on baseline weight and health. (SD=6.8) BMOD sessions
e (COR-BMOD) Encouraged to increase out of 28 (CG: 17.5
S physical activity to 180 [SD=7.3]).
f-.j min/week (first 6 months) up to Completing study on drug:
g 360 min/week. Received 28 I1G: 57.9%
90-min group behavioral CG: 58.4%
counseling sessions.
Acharya, NA 5 (median) NR NR NR Adherence: NR
2006213* Completing study on drug:
NA
Bakris, 2002222 | NA 12 120mg TID Prescribed 600 kcal/day deficit | 11 visits over 52 weeks | Adherence: NR
diet. Encouraged to participate Completing study on drug:
(Orlistat and in moderate physical activity. 1G: 57.6%
Resistant Periodic meetings with CG: 38.4%
E Hypertension) dieticians to review food diaries
2 Broom, 2002226* | NA 6 120mg TID Prescribed 600 kcal/day deficit | Every 4 weeks Adherence: NR
o diet. Dietary and physical Completing study on drug:
(Orlistat UK activity advice provided by I1G: 67.6%
Study) dietician. CG: 84.5%
Broom, 2002227 | 2 12 120mg TID Prescribed 600 kcal/day 12 times over 12 Adherence: NR

Completing study on drug:

(UK 300 kcal/day at 6 months. I1G: 70.2%
Multimorbidity CG: 60.5%
Study)
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Table 8. Medication-Based Intervention Characteristics

counseling for 1 year
addressing maintenance of
weight loss. Food diaries
examined quarterly.

monthly (months 1 to 5)
bimonthly (months 6-
12)

Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence

Davidson, 4 12 120mg TID 4 behavioral modifications 17 times in 1 year Adherence: NR

1999160 sessions with dietician. (including final) Completing study on drug:
Prescribed 500-800 kcal/day I1G: 68.6%
deficit diet using food diaries. CG: 59.4%
Encouraged to exercise 20-30
minutes 3-5 times/week.

Derosa, 2003%¢ | 4 12 120mg TID Prescribed 1500 kcal/day 2 times (including final) | Adherence: NR
deficit diet with 30 minutes of Completing study on drug:
bicycle exercise 4 days/week. NR
Behavioral modification
sessions with dietician every 3
months with food and exercise
dairy assessment.

Finer, 2000%%° 4 12 120mg TID Prescribed 600 kcal/day deficit | 15 times over 12 Adherence: NR
diet (minimum 1200 kcal/day). | months Completing study on drug:
Reduction of additional 300 I1G: 64.0%
kcal/day after 24 weeks. CG: 57.9%

Hauptman, 4 12 120mg TID Year 1 (Weight loss): Dietary Every 2 weeks for the Adherence: NR

2000246 guidance from study physician,| first month, every 4 Completing study on drug:
viewed 4 behavioral weeks until week 52, 12 months:
modification videos. and every 8 weeks in 1G1 (360mg): 71.9%
Prescribed 1200-1500 the second year. 1G2 (180mg): 72.3%
kcal/day diet. Encouraged CG: 57.5%
brisk walking 20-30 minutes 3- 24 months:
5 days/week. 1G1 (360mg): 55.7%
Year 2 (Maintenance): Diet 1G2 (180mg): 56.3%
increased by 300 kcal/day. CG: 42.9%

4 24 60mg TID Year 1 (Weight loss): Dietary | Every 2 weeks for the

guidance from study physician,| first month, every 4
viewed 4 behavioral weeks until week 52,
modification videos. and every 8 weeks in
Prescribed 1200-1500 the second year.
kcal/day diet. Encouraged
brisk walking 20-30 minutes 3-
5 days/week.
Year 2 (Maintenance): Diet
increased by 300 kcal/day.

Hill, 1999247+ 24 12 120mg TID Dietary and behavioral Bi-weekly (month 1), Adherence: NR

Completing study on drug:
IG1 (360mg): 69.6%

1G2 (180mg): 76.9%

CG: 73.4%
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Table 8. Medication-Based Intervention Characteristics

advice from dietician with
assessment of food
diaries.Year 2: Participants
who lost 23 kg between weeks
40-52 adjusted to 10% energy
deficit diet. Advice from

dietician every two months.

from months 3 to 6,
then every other
month.

12 months:

Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence
24 12 60mg TID Dietary and behavioral Bi-weekly (month 1),
counseling for 1 year monthly (months 1 to
addressing maintenance of 5) bimonthly (months
weight loss. Food diaries 6-12)
collected every 3 months.
Hong, 2013248* NA At least 12 NR NA} NA Adherence: NR
Completing study on drug:
NA
Krempf, 2003260 | 2 18 120mg TID Prescribed tailored weight loss | 18 over 18 months Adherence: NR
diet with 20% energy reduction Completing study on drug:
with further 10% reductions as IG: 47.1%
needed for weight loss CG: 44.6%
(minimum of 1200 kcal/day).
Food diaries collected every 4
months.
Lindgarde, 2 12 120mg TID Prescribed 600 kcal/day deficit | 10 times over 1 year Adherence: NR
2000263 diet, reduced additional 300 Completing study on drug:
kcal/day at 6 months. 1G: 83.7%
(Swedish Encouraged to walk 30 min/day CG: 88.2%
Multimorbidity Monthly dietary counseling,
Study) information leaflets, and
videotapes provided.
Muls, 2001273* 2 6 120mg TID Prescribed 600 kcal/day diet Monthly Adherence: NR
(1200 kcal/day minimum). Completing study on drug:
(ObelHyx) Dietician assessed dietary 1G: 87.1%
compliance at weeks 4, 12, CG: 86.4%
and 24.
Richelsen, 8 36 120mg TID Prescribed 600 kcal/day deficit | Monthly for first 18 Adherence: NR
2007287% diet. Advised in increase months, then 3 month | Completing study on drug:
physical activity. Monthly intervals. NR
dietician counseling for 18
months, than every 3 months.
Food diaries collected yearly.
Rossner, 4 24 120mg TID Year 1: Prescribed 600 Every 2 weeks for the Adherence: NR
2000292 kcal/day deficit diet. Monthly | first 2 months, monthly | Completing study on drug:

IG1 (360mg): 74.1%
IG2 (180mg): 76.4%

CG: 65.0%
24 months:

IG1 (360mg): 65.2%
1G2 (180mg): 57.9%
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Table 8. Medication-Based Intervention Characteristics

Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence
4 24 60mg TID Year 1: Prescribed 600 Every 2 weeks for the CG: 56.0%
kcal/day deficit diet. Monthly first 2 months, monthly
advice from dietician with from months 3 to 6,
assessment of food diaries. then every other
Year 2: Participants who lost month.
23 kg between weeks 40-52
adjusted to 10% energy
deficit diet. Advice from
dietician every two months.

Sjostrom, 4 12 120mg TID Prescribed 600 kcal/day deficit | 15 times Adherence: NR

1998297 diet (minimum 1200 kcal/day). Completing study on drug:
Reduction of additional 300 1G: 82.3%
kcal/day after 24 weeks CG: 75.8%

(minimum 1000 kcal/day).

Smith, 2011298+ NA 6 120mg TID Prescribed 500 kcal/day deficit | Twice in month 1, then | Adherence: NR
diet. Encouraged to exercise monthly for months 2-6 | Completing study on drug:
regularly. Received education 1G: 76.9%
materials on dietary CG: 66.7%
counseling.

Smith, 20122%%* | NA 6 60mg TID Attended Weigh-to-Stay Every 4 weeks Adherence: In ITT
program consisting of 3 population: self-reported
education sessions (1-2 hours) med compliance <85%
including information on each month. >60% of
nutrition from registered participants reported
dietician, physical activity from occasionally consuming
physical therapist, and a 30-60 less than 3 pills/day
minute private nutrition (results reported for both
counseling session with CG & IG combined)
dietician. Completing study on drug:

1G: 16.0%
CG: 10.0%

Swinburn, 4 12 120mg TID Advised by dietician to reduce | 2 clinic visits over 4 Adherence: NR

20058304 dietary fat intake to between weeks (lead-in) and 13 | Completing study on drug:
25-30% of daily energy intake | visits over 52 weeks I1G: 77.6%

(about 40 g/day) and (treatment) CG: 81.1%
undertake regular moderate-

intensity physical activity at

least 30 min most days. Food

diaries collected at weeks 12

and 52.
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(CONQUER) +

guidance with instructions to

monthly visits for

Completing study on drug:

Table 8. Medication-Based Intervention Characteristics
Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence
Torgerson, NA 48 120mg TID Prescribed 800 kcal/day deficit | 16 times over 4 years Adherence: For ITT
2004181 diet (readjusted after 6 months | (4 times 12 months) population, 93.3% of
to account for weight loss). doses from first dose until
(XENDOS) Advised to walk at least 1 termination
extra km/day and keep (CG: 92.8%)
exercise diary. Dietary Completing study on drug:
counseling every 2 weeks for I1G: 51.9%
first 6 months, than monthly CG: 34.6%
thereafter.
Van Gaal, 4 6 120mg TID Prescribed 600 kcal/day deficit | Day 15 and 29, and Adherence: NR
1998307* diet (minimum 1200 kcal/day), | then every 4 weeks (7 | Completing study on drug:
adjusted if BMI fell below 22 times) IG1 (360mg): 81.1%
(Orlistat Dose- kg/m? on 2 consecutive visits. 1G2 (180mg): 76.6%
Ranging Study Counseling from dietician with CG: 78.4%
Group) food diaries kept 9 times
during study period.
4 6 60mg TID Prescribed 600 kcal/day deficit | Day 15 and 29, and
diet (minimum 1200 kcal/day), | then every 4 weeks (7
adjusted if BMI fell below 22 times)
kg/m? on 2 consecutive visits.
Counseling from dietician with
food diaries kept 9 times
during study period.
o Allison, 2012 NA 13 15/92mg QD | Prescribed 500 kcal/day deficit | Monthly Adherence: NR
4 diet with increased water Completing study on drug:
% (EQUIP)218 consumption. Advised in IG: 58.8%
_; increase physical activity. CG: 46.9%
3 Received standardized
g lifestyle counseling based on
+ the LEARN manual.
g Aronne, 2013 NA 6 15/92mg QD | Prescribed 500 kcal/day deficit | 6 monthly visits Adherence: NR
® diet with monitoring by food Completing study on drug:
g (EQUATE)"68* diaries. Advised to increase Total for all groups: 65.5%
© . . .
= physical activity as tolerated. completed a study visits
8‘ Brief monthly visits to discuss on study drug, NR by arm
E goals, incorporated LEARN
£ manual.
g NA 6 7.5/46mg QD 6 monthly visits
g Gadde, 2011241 NA 13 15/92mg QD | Advised to follow LEARN 13 monthly visits + 12 Adherence: NR
K=
o

12 (SEQUEL)

reduce caloric intake by 500

SEQUEL extension

13 months:
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Table 8. Medication-Based Intervention Characteristics

Author, year Run-in Duration
Drug | (Study name) (weeks) (mos) Dosage Behavioral intervention Weighing frequency Adherence

(CONQUER/ kcal/day and implement 1G1 (15/92mg): 63.8%
SEQUEL) physical activity guidelines. 1G2: 7.5/46mg): 69.1%

NA 13 (CONQUER) 7.5/46mg QD 13 monthly visits + 12 CG: 56.8%

+ 12 (SEQUEL) montbhly visits for 25 months:

SEQUEL extension 1G1 (15/92mg): 24.6

1G2: 7.5/46mg): 25.5%

CG:19.7%

* Included for harms only
+ Weight Loss Maintenance study
1 Retrospective data from UK Clinical Practice Research Datalink (CPRD) from 09/1998 to 12/2008

Abbreviations: BID = twice a day; BLOOM = Behavioral Modification and Lorcaserin for Overweight and Obesity Management; BLOSSOM = Behavioral Modification and
Lorcaserin Second Study for Obesity Management; BMI = body mass index; CG = control group; COR-1 = Contrave Obesity Research-1; COR-11 = CONTRAVE Obesity
Research-1I; COR-BMOD = Contrave Obesity Research - Behavior Modification; IG = intervention group; ITT = intention-to-treat; kcal = kilocalorie; km = kilometer; LEARN =
Lifestyle, Exercise, Attitude, Relationships, Nutrition; mg = milligram; NA = not applicable; NR = not reported; QD = once a day; ObelHyx = Obesity Linked with
Hypercholesterolemia treated with Xenical; SD = standard deviation; TID = three times a day; XENDOS = XENical in the prevention of Diabetes in Obese Subjects
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Table 9. Results of Behavior-Based Weight Loss and Weight Loss Maintenance Interventions on Health-Related Quality of Life

Author, year IG CG Study-reported between-
(Study name) FU, IG Mean IG Mean change CG | Mean | CG Mean change group mean difference
Quality mos |IG| N Instrument (SD) BL (95% Cl or SD) N |(SD)BL| (95% Clor SD) (95% Cl or SD)
Ahern, 2017323 12 |IG1[504 |[EQ5D-3L 0.793 -0.012 (0.011)* 197 |0.786 -0.014 (0.018)* 0.014 (-0.025 to 0.054);
(0.249) (0.266) p=0.476
(WRAP) 1G2 508 0.783 0.009 (0.011)* 197 |0.786 -0.014 (0.018)* 0.029 (-0.011 to 0.069);
(0.249) (0.266) p=0.150
Fair 24  |IG1|504 0.793 -0.018 (0.011)* 197 |0.786 -0.005 (0.018)* -0.014 (-0.052 to 0.025);
(0.249) (0.266) p=0.486
1G2|508 0.783 -0.015 (0.012)* 197 |0.786 -0.005 (0.018)* -0.011 (-0.050 to 0.028);
(0.249) (0.266) p=0.486
Appel, 2011219 24 |IG1100 [SF-12 Mental 52.16 Mean (SE) 88 |51.06 0.62 (0.95) -1.12 (-3.52 to 1.27)
Rubin, 2013°%78 (SF- (9.60) |-0.50 (0.76) (8.71)
12, EQ-5D) SF-12 47.06 2.23 (0.75) 46.83 -0.29 (0.97) 2.52 (0.11 to 4.93); p<0.05
(POWER Hopkins) Physical (8.92) (7.95)
EQ-5D VAS 75.12 6.14 (1.78) 73.34 4.31 (1.77) 1.83 (-3.07 t0 6.74)
Good (18.95) (17.63)
EQ-5D single index [0.88 -0.01 (0.01) 0.87 -0.01 (0.01) -0.0003 (-0.04 to 0.03)
(0.12) (0.11)
IG2|115 |SF-12 47.53 1.16 (0.77) 46.83 -0.29 (0.97) 1.45 (-0.99 to 3.90)
Physical (8.42) (7.95)
SF-12 Mental 52.53 -1.07 (0.68) 51.06 0.62 (0.95) -1.70 (-3.99 to 0.60)
(7.40) (8.71)
EQ-5D VAS 76.64 3.45 (1.53) 73.34 4.31 (1.77) -0.86 (-5.47 t0 3.75)
(15.72) (17.63)
EQ-5D single index [0.88 -0.01 (0.01) 0.87 -0.01 (0.01) -0.004 (-0.04 to 0.03)
(0.12) (0.11)
de Vos, 2014234 30 [IG1|186 |[EQ-5D NR NR 180 |NR NR NS, NR
(PROOF)
Fair
Demark-Wahnefried, [12 |IG1[23 |SF-36 Mental 56.6 -1.9 18 |53.7 2.4 p=0.35
2014235 (8.2) (-6.0t02.2) (8.5) (-1.0t0 5.8)
1G2[23 52.1 0.6 18 |53.7 2.4 p=0.46
(DAMES) (11.7)  |(-3.8t0 5.0) (8.5) (-1.0t0 5.8)
IG1[23 |SF-36 Physical 44.3 2.2 18 45.3 0.9 p=0.73
Good (8.3) (-2.1 to0 6.5) (8.5) (-1.4 to0 3.2)
1G2[23 44.3 -2.3 18 |45.3 0.9 p=0.16
(11.9)  |(-5.0t0 0.4) (8.5) (-1.4103.2)
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Table 9. Results of Behavior-Based Weight Loss and Weight Loss Maintenance Interventions on Health-Related Quality of Life

Fair

Author, year IG CG Study-reported between-
(Study name) FU, IG Mean IG Mean change CG | Mean | CG Mean change group mean difference
Quality mos |IG| N Instrument (SD) BL (95% Cl or SD) N |(SD)BL| (95% Clor SD) (95% Cl or SD)
Greaves, 2015 12 |IG1[65 |[EQ-5D VAS 77.0 NR 53 [76.4 NR 1.36 (-3.37 t0 6.04)
(Waist the Waist)?43 (14.9) (17.0)
Fair
Jansson, 2013252 12 |IG1/45 |[SF-36 and NR NR 49 NR NR NS, NR
EQ-5D
Fair
Hunt, 201424° 12 |IG1[316 [SF-36 Mental 48.9 1.9 351 48.3 1.6 0.50 (-0.62 to 1.62)
(10.1)  |[(0.9t0 2.8) (9.2) (0.8t02.4) p=0.3822
(FFIT) SF-36 Physical 47.0 2.3 351 [47.7 0.2 1.89 (0.89 to 2.90) p=0.0002
(7.9) (1.5t03.2) (7.5) (-0.6 t0 0.9)
Good
Knowler, 2012295 12 IG1[1017|SF-36 Mental 53.7 -0.70 (8.67) 1018|54.0 -1.16 (8.33) NR
Florez, 201237 (7.6) (7.4)
(SF-36 [38 months] & 1017|SF-36 Physical 50.6 1.33 (7.0) 1018|50.4 -0.04 (7.12) NR
SF-6D [38 months] (6.9) (7.2)
Ackermann, 2009%%° [33  [IG1[1048|SF-36 Mental 53.7 NR 850 [50.4 NR 0.29 (0.32)
(SF-6D, QWB-SA, (7.6) (7.2)
SF-6D [12 months], 1048|SF-36 Physical 50.6 NR 850 [50.4 NR 1.57 (0.30); p<0.01
SF-36 [12 months]) (6.9) (7.2)
12 |IG1[268 |Quality of Well-Being (0.7 0.02 (0.1) 252 0.7 0.01 (0.1) NR
(DPP) Index (QWB-SA) (0.1) (0.1)
12 |IG1[1015|SF-6D Health utility (0.8 0.0 (0.1) 1018|0.8 -0.01 (0.1) NR
Good index (0.1) (0.1)
38 |IG1|1048|SF-6D Health utility (0.8 NR 850 0.8 NR 0.01 (0.004)
index (0.1) (0.1) p<0.05
Kulzer, 2009262 12 |IG191 |WHO-Five 15.3 1.4 (3.9) 91 [14.3 0.0 (4.2) 1.40 (0.22 to 2.58); p=0.101
Well-Being Index (5.1) (4.9)
(PREDIAS) (WHO-5)
Fair
Nanchahal, 2012?75 12 IG1[103 [EQ-VAS 47.42 NR 114 INR NR NS, NR
(30.68)
(CAMWEL) Obesity-related QOL 48.22 NR 114 INR NR NS, NR
(30.18)
Fair
Ockene, 2012278 12 |IG1[147 |SF-12 NR NR 142 INR NR NR
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Table 9. Results of Behavior-Based Weight Loss and Weight Loss Maintenance Interventions on Health-Related Quality of Life

Author, year IG CG Study-reported between-
(Study name) FU, IG Mean IG Mean change CG | Mean | CG Mean change group mean difference
Quality mos |IG| N Instrument (SD) BL (95% Cl or SD) N |(SD)BL| (95% Clor SD) (95% Cl or SD)
Pekkarinen, 2015%%2§(24  IG1[50 |SF-36 NR NR 38 |NR NR NS, NR
Fair
Rock, 2015%8 12 |IG1[269 |SF-36 Vitality 58.7 NR 244 (58.7 NR p=0.51
Demark-Wahnefried, Subscale (21.35)
2015381 270 |SF-36 Physical 80.2 NR 244 (79.0 NR p=0.05
Function Subscale |(18.67) (18.38)
(ENERGY) 24  |IG1|257 |SF-36 Vitality 58.7 NR 248 (68.7 NR p=0.19
Subscale (21.35)
Good 257 |SF-36 Physical 80.2 NR 248 (79.0 NR p=0.62
Function Subscale  |(18.67) (18.38)
Simpson, 20152%§ |12 [IG1}45 |EQ-5D NA NA 51 |NA NA OR: 0.85 (0.29 to 2.46)l
Index score
(WILMA) IG2[43 |EQ-5D NA NA 51 |NA NA OR: 1.39 (0.49 to 3.94)l
Fair Index score
von Gruenigen, 12 |IG1/41 |Functional NR NR 34 |INR NR NS, NR
2012310 Assessment of
McCarroll, 2014382 Cancer Therapy-
General
(SUCCEED) (FACT-G)
Fair
Wadden, 20112%+ |12 [IG1[131 IWQOL-Lite (total) [69.4 NR 130 68.8 NR NS, NR
Sarwer, 2013383 (17.5) (17.5)
SF-12 Mental 48.9 (9.8)NR 48.7 NR NS, NR
(POWER-UP) (10.5)
SF-12 Physical 43.9 (9.0)NR 43.4 (9.5)NR NS, NR
Good EQ-5D 70.4 NR 67.0 NR NS, NR
Index score (18.8) (20.0)
Wylie-Rosett, 12 |IG1[194 |Psychological Well- |NR NR 97 |NR NR NS, NRi
2001315 Being Index
Swencionis, 201338 1G2(183 NR NR NR NR NS, NRi
Fair
*SE

1 Included in previous review
{Results not reported by group, but no significant differences in well-being were found between groups at 12 months (anxiety p=0.53, depression p=0.32, positive well-being
p=0.39, self-control p=0.11, general health p=0.38, vitality p=0.35, total well-being p=0.29)
§Weight Loss Maintenance study
IReported as dichotomized analysis of (those with scores <100 vs. those with scores of 100 due to skewed and bimodal distribution of followup scores
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Table 9. Results of Behavior-Based Weight Loss and Weight Loss Maintenance Interventions on Health-Related Quality of Life

Abbreviations: BL = baseline; CAMWEL = Camden Weight Loss; CG = control group; CI = confidence interval; DAMES = Daughters And Mothers Against Breast Cancer;
DPP = Diabetes Prevention Program; EQ-5D = EuroQol Five Dimensions; EQ-VAS = EuroQol Visual Analogue Scale; FFIT = Football Fans in Training; FU = followup; IG =
intervention group; IWQOL = Impact of Weight on Quality of Life; mos = months; n = number of participants; NA = not applicable; NR = not reported; NS = not statistically
significant; OR = odds ratio; PA = physical activity; POWER-UP = Practice-based Opportunities for Weight Reduction at the University of Pennsylvania; PREDIAS =
Prevention of Diabetes Self-Management Program; PROOF = Prevention of Knee Osteoarthritis in Overweight Females; QOL = quality of life; SD = standard deviation; SE =
standard error; SF = short form; SUCCEED = Survivors of Uterine Cancer Empowered by Exercise and Healthy Diet; WILMA = Weight Loss Maintenance in Adults; WRAP =
Weight-loss programme referrals for adults in primary care
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Table 10. Results of Medication-Based Weight Loss and Weight Loss Maintenance Interventions on Health-Related Quality of Life

o Author, year IG Mean CG CG Mean Study-reported between-
2 (Study name) FU, IG IG Mean (SD) change CG | Mean (SD) change group mean difference
e Quality mos IG N |Instrument BL (95%ClorSD)| N BL (95% Cl or SD) (95% Cl or SD)
Astrup, 2012220 24 (3.0mg QD |98 IWQOL-Lite NR NR 98 NR NR NR*
(total)
Fair
Pi-Sunyer, 2015%% (13 |3.0mg QD 2437 |IWQOL-Lite |[73.0 (18.2) [10.6 (13.3) 1225 |72.6 (18.2) |7.7 (2.8) 3.1 (2.2 to 4.0); p<0.0001
8 le Roux, 2017339 (total)
s 13 [3.0mg QD (2437 |SF-36 53.8 (8.1) 0.2 (8.1) 1225 |54 (7.9) -0.9 (9.1) 0.9 (0.3 to 1.5); p=0.003
S, (SCALE Obesity Mental
§ [and Prediabetes) 3.0mg QD (2437 [SF-36 48.2 (8.4) 3.6 (6.8) 1225 [47.7 (8.7) 2.1(7.7) 1.7 (1.2 to 2.2); p<0.001
- Physical
Fair 361 [3.0mg QD [1472 |SF-36 NR -0.5 (8.7) 738 |NR -1.4(9.2) 0.8 (-0.1 to 1.6); p=0.08
Mental
3.0mg QD [1472 |SF-36 NR 3.1(7.3) 738 |NR 2.6 (7.6) 0.9 (0.2 to 1.6); p=0.0156
Physical
Fidler, 201173 12 |1OmgBID [1561 |IWQOL-Lite [74.7 (16.1) |LSM: 11.8 1541 [75.3 (15.6) |LSM: 10.0 p<0.001
(total) (10.1) (10.1)
2 |(BLOSSOM)
cB
% % Fair
£ oSmith, 201072 12 |10mg BID (1538 [IWQOL-Lite [73.92 (0.41)} |12.4 (0.4)% 1499 [73.85(0.42); [10.7 (0.4)% p<0.001
S (total)
< |(BLOOM)
Fair
Apovian, 20132'® |13 [16/180mg (702 (IWQOL-Lite [71.9 (17.1) |LSM: 10.9 (0.5){}456 |73.0 (15.9) [6.4 (0.6) p<0.001
TID (total)
(COR-11)
Fair
o |Greenway, 2010%** 113 |16/180mg [471 |IWQOL-Lite [70.3 (16.5) |LSM: 12.7 511 |71.8(17.2) |[LSM: 8.6 LSM change: p<0.0001
a TID (total) (11.6 to 13.8) (-7.5t0 9.6)
— |(COR-1)
©
4
Fair
\Wadden, 2011311
16/180mg IWQOL-Lite LSM: 13.4 LSM: 10.3
(COR-BMOD) 12 TID 482 (total) 71.9 (15.4) (12.3 to 14.5) 193 [73.5(15.6) (8.6 0 12.0) p<0.001
Fair
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Table 10. Results of Medication-Based Weight Loss and Weight Loss Maintenance Interventions on Health-Related Quality of Life

o Author, year IG Mean CG CG Mean Study-reported between-
2 (Study name) FU, IG IG Mean (SD) change CG | Mean (SD) change group mean difference
e Quality mos IG N |Instrument BL (95%ClorSD)| N BL (95% Cl or SD) (95% Cl or SD)
Rossner, 2000%°2 |24 |120mg TID [NR |Global and |NR NR NR |NR NR Satisfaction with:
obesity- Medication: p<0.001
Fair specific WL: p=0.001
health state WL program: p=0.002
preference Overall treatment: p<0.001
Less overweight distress:
p<0.05
ke 60mg TID |NR NR NR NR |NR NR Satisfaction with:
2 Medication: p<0.05
o WL: NS, NR
WL program: NS, NR
Overall treatment: p<0.05
Less overweight distress:
p<0.05
Swinburn, 2005%%4 12 [120mg TID |166 |SF-36 NR NR 167 |NR NR NS, NR§
Fair
Gadde, 2011241 13 [15/92mg |NR (IWQOL-Lite [NR NR NR |INR NR NRI
QD (total)
S |(CONQUER/ 7.5/46mg |NR NR NR NR |INR NR NR
K [SEQUEL) QD
E 15/92mg |[NR |SF-36 NR NR NR |NR NR NRY
o [Fair QD
7.5/46mg |NR NR NR NR |NR NR NR
QD

* Quality of life improved in all groups at years 1. Total change and statistical significance NR.
1 Participants with prediabetes at baseline only
1 Standard error
§ Vitality subscale: Higher scores in IG (p=0.006); all other domains NS
I Reported to have greater improvements on most QOL measures compared with placebo, data NR
4| Reported to have greater improvements on most QOL measures compared with placebo, data NR

Abbreviations: BID = twice a day; BLOOM = Behavioral Modification and Lorcaserin for Overweight and Obesity Management; BL = baseline; BLOSSOM = Behavioral
Modification and Lorcaserin Second Study for Obesity Management; CI = confidence interval; COR-1 = Contrave Obesity Research-1; COR-11 = CONTRAVE Obesity
Research-1I; COR-BMOD = Contrave Obesity Research - Behavior Modification; IWQOL = Impact of Weight on Quality of Life; LSM = least squares mean; mg = milligram;
Nal-Bup = Naltrexone HCL and bupropion HCL; NR = not reported; NS = not statistically significant; Phen-Top = Phentermine-topiramate extended release; QD = once a day; SD
= standard deviation; SF = short form; TID = three times a day; WL = weight loss
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Table 11. Pooled Results of Weight Loss Outcomes for Behavior-Based Weight Loss Interventions

Mean Differencein Change Trials,
Outcome Followup (95% CI) k n 12, %
Weight, kg$ 12-18 months | -2.39 (-2.86 to -1.93) 67 22065 90.0
24 months -1.45 (-2.03 to -0.87) 21 7268 67.9
Weight, % change 12-18 months -3.10 (-3.51 to -2.68) 26 5734 99.5
BMI, kg/m? 12-18 months | =1.01 (-1.29 to -0.74) 40 10924 92.2
Waist circumference, cm' 12-18 months -2.51 (-3.15t0 -1.87) 41 12180 94.6
Risk Ratio Trials,
Outcome Followup (95% ClI) k n 12, %
> 5% weight loss 12-18 months 1.94 (1.70 t0 2.22) 38 12231 67.2
24 months 1.51 (1.25t0 1.81) 13 4824 63.0
= 10% weight loss 12-18 months | 3.06 (2.41 to 3.88) 16 6975 49.0

§ To convert kg to 1bs, multiply by 2.205
I To convert cm to inches, multiply by 0.394

Abbreviations: BMI = body mass index; cm = centimeter(s); CI = confidence interval; kg= kilogram(s); 1b(s) = pound(s)
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Table 12. Results of Behavior-Based Weight Loss Interventions on Incident Diabetes

Author, year

Study-reported

(Study name) FU, IG IG FU CG CGFU between-group
Quality mos | IG N n (%) N n (%) difference
Ackermann, 2015215 | 12 IG1 | 220 26 (11.8) 226 24 (10.6) p=0.7
(RAPID-YDPP)
Fair
Bhopal, 2014225 36 IG1 | 81 12 (15.0) 82 17 (21.0) OR=0.68 (0.27 to 1.67)
(PODOSA) p=0.37
Good
Katula, 2011258 12 IG1 | 135 2(1.5) 138 7(5.1) p=0.12
(HELP PD)
Good
Knowler, 2012205 36 IG1 | 638 4.8 657 11.0% NR
(DPP)
92 (14.4)I 190 (28.9)I -58% (48% to 66%)
Good NNT=6.9 (5.4 to 9.5)
Luley, 2014265 12 IG1 | 58 1(1.7) 60 3(5.0) NR
IG2 | 60 0(0.0) 60 3 (5.0) NR
Fair
Ma, 2013266 15 IG1 | 79 1(1.3) 81 1(1.2) NR
(E-LITE)
15 IG2 | 81 0(0.0) 81 1(1.2) NR
Good
Nicklas, 2014277 12 IG1 | 36 0(0.0) 39 3(7.7) NS, NR
(Balance after Baby)
Fair
O’Brien, 201732 12 IG1 | 33 0(0.0) 30 1(3.3) NR
(PREVENT-DM)
Good
Parikh, 2010280 12 IG1 | 50 0.36% 49 0.33% NS, NR
(HEED)
Fair
Penn, 2009283 60 IG1 | 51 32.7 51 67.1 NR
(EDIPS-Newcastle) (10.7 to 74.6)§ (34.21t0 117.5)§
5(9.8) 11 (21.6) RR=0.45 (0.20 to 1.20)
Fair
Rock, 2015288 12 IG1 | 271 0(0.0) 245 1(0.4%) NR
Sedjo, 201635
(ENERGY)
Good
Tuomilehto, 2001396*| 12 IG1 | 265 5(1.9) 257 16 (6.2) NR
Lindstrom, 2013340 | 24 15 (5.7) 37 (14.4) NR
(Finnish DPS) 36 22 (8.3) 51.(19.8) NR
48 24 (9.1) 53 (20.6) NR
Good 60 27 (10.2) 57 (22.2) NR
72 27 (10.2) 59 (23.0) HR=0.4 (0.30 to 0.70)
p <0.001
108 106 (40.0) 140 (54.5) HR=0.61 (0.48 to 0.79)
p <0.001
Wing, 199834 24 IG1 | 32 5.0 (15.6) 29 2.0 (6.9) NR, p=0.079 for
IG2 | 33 10.0 (30.3) 29 2.0(6.9) 4-group comparison
Fair IG3 | 28 4.0 (14.3) 29 2.0(6.9)
* Included in previous review
T Cases//100 person-years
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Table 12. Results of Behavior-Based Weight Loss Interventions on Incident Diabetes

1 Cases/person-years
§ Cases/1000 person-years (95% confidence interval)
I Cumulative incidence: 38.0% per 100 person-years

Abbreviations: CG = control group; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; EDIPS =
European Diabetes Prevention Study; E-LITE = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in
Primary Care; ENERGY = Exercise and Nutrition to Enhance Recovery and Good Health for You ; FU = followup; HEED =
Project Help Educate to Eliminate Diabetes; HELP PD = Healthy Partnerships to Prevent Diabetes; HR = hazard ratio; IG =
intervention group; mos= months; NNT = number needed to treat; NR = not reported; NS = not statistically significant; OR =
odds ratio; PA = physical activity; PODOSA = Prevention of Diabetes and Obesity in South Asians; PREVENT-DM = The
Promotora Effectiveness Versus Metformin Trial; RAPID-YDPP = Reaching Out to Prevent Increases in Diabetes - YMCA
model for Diabetes Prevention Program; RR = risk ratio; YMCA = The Young Men's Christian Association
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Table 13. Results of Medication-Based Weight Loss Interventions on Weight Loss, by Drug

IG CG Between-group
o Mean Mean difference in mean
= FU, % (SD) IG Mean change | CG (SD) | CG Mean change | change (95% CIl)*; study-
5 Author Year mos FU Dose | IGN BL (95% Cl) N BL (95% Cl) reported p-value
° Astrup, 2012220 12 63.1 | 3.0mg | 93 97.5 -7.8 (NR) 98 97.3 -2.0 (NR) -5.80 (-8.00 to -3.70);
o QD (13.8) (12.3) p<0.0001
5 Pi-Sunyer, 13 694 | 3.0mg | 243 | 106.2 | -8.4(-8.7t0-8.1) 122 | 106.2 | -2.8(-3.2t0-2.4) | -5.60 (-6.00 to -5.10);
2 201528 QD 7 (21.2) 5 (21.7) p<0.001
= 36+ 50.0 | 3.0mg | 147 | 1075 | -6.5(-6.9t0-6.1) 738 | 1079 | -2.0(-2.5t0-1.5) | -4.60 (-5.30 to -3.90);
le Roux, 20173%° QD 2 (21.6) (21.8) p<0.0001
o | Fidler, 201173 12 55,5 | 10mg | 156 | 100.3 | LSM: 154 | 100.8 | LSM: LSM: -2.90 (NR); p<0.001
2 BID 1 (15.7) | -5.8 (-6.1 to -5.5) 1 (16.2) | -2.9 (-3.2t0 -2.6)
o9
§ § Smith, 201072 12 49.7 | 10mg | 153 | 1004 | -5.8 (-6.2t0-5.4) 149 | 99.7 -2.2 (-2.4t0-2.0) | -3.60 (-4.04 to -3.16);
o5 BID 8 (16.0) 9 (15.9) p<0.001
= >
=
Apovian, 2013218 13 53.8 | 16/18 | 702 | 100.3 | LSM: 456 | 99.2 LSM: NR; p<0.001
o Omg (16.6) | -6.2 (-6.6 to -5.8) (15.9) | -1.3(-1.9t0-0.7)
a TID
= Greenway, 13 59.9 | 16/18 | 471 | 99.7 LSM: 511 | 99.5 LSM: NR; p<0.0001
=z 2010244 Omg (15.9) | -6.1 (-6.7 to -5.5) (14.3) | -1.4 (-2.0t0 -0.8)
TID
Broom, 20022%” 12 65.3 | 120mg | 259 | 1009 | -5.8(-6.8t0-4.8) | 263 | 101.8 | -2.3(-3.1t0-1.5) | -3.50 (-4.79 to -2.21);
TID (20.5) (19.8) p<0.0001
Davidson, 1999160 | 12 66.3 | 120mg | 657 | 100.7 | -8.8(-9.5t0-8.0) | 223 | 100.6 | -5.8 (-7.1t0-4.5) | -2.95 (-4.45 to -1.45);
TID (15.4) (13.4) p<0.001
Derosa, 2003236 12 96.0 | 120mg | 25 94.2 -8.6(-9.0t0-8.2) | 23 95.3 -7.6(-7.9t0-7.3) | -1.00 (-1.49 to -0.51);
TID (9.8) (10.2) p=NR
Finer, 2000%%° 12 61.0 | 120mg | 110 | 97.9 LSM: 108 | 98.4 LSM: LSM: -1.99 (-3.60 to -
TID (12.9) | -3.3(NR) (15.0) | -1.3(NR) 0.38); p=0.016
- Hauptman, 12 67.2 | 120mg | 210 | 100.5 | -7.9(-9.1t0-6.8) | 212 | 101.8 | -4.1(-5.2t0-3.0) | -3.80 (-5.37 to -2.23);
.g 2000246 TID (14.2) (14.6) p=0.001
= 12 60mg | 213 | 1004 | -7.1(-8.1t0-6.0) | 212 | 101.8 | -4.1(-5.2t0-3.0) | -2.94 (-4.46 to -1.42);
o TID (14.6) (14.6) p=0.001
18 NR 120mg | 210 | 100.5 | 6.2 (-7.41t0-5.0) | 212 | 101.8 | -29(-4.0t0-1.8) | -3.29 (-4.94 to -1.64);
TID (14.2) (14.6) p=0.001
18 NR 60mg | 213 | 1004 | -5.8(-6.8t0-4.8) | 212 | 101.8 | -29(-4.0t0-1.8) | -2.85 (-4.36 to -1.34);
TID (14.6) (14.6) p=0.001
24 51.7 | 120mg | 210 | 100.5 | -5.0(-6.5t0-3.6) | 212 | 101.8 | -1.6 (-2.9t0-0.4) | -3.37 (-5.25 to -1.49);
TID (14.2) (14.6) p=0.001
24 60mg | 213 | 1004 | -45(-5.7t0-3.3) | 212 | 101.8 | -1.6(-291t0-0.4) | -2.81 (-4.51 to -1.11);
TID (14.6) (14.6) p=0.001
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Table 13. Results of Medication-Based Weight Loss Interventions on Weight Loss, by Drug

IG CG Between-group
o Mean Mean difference in mean
= FU, % (SD) IG Mean change | CG (SD) | CG Mean change | change (95% CIl)*; study-
5 Author Year mos FU Dose | IGN BL (95% Cl) N BL (95% Cl) reported p-value
Krempf, 2003260 12 68.7 | 120mg | 346 | 97.0 LSM: 350 | 97.5 LSM: NR; p<0.0001
TID (16.7) | -6.3(-7.310-5.3) (16.8) | -3.3 (4.3 t0-2.3)
18 61.1 | 120mg | 346 | 97.0 LSM: 350 | 97.5 LSM: NR; p<0.0001
TID (16.7) | -5.3 (-6.310-4.3) (16.8) | -2.4 (-3.4t0-1.4)
Lindgarde, 12 859 | 120mg | 190 | 96.1 -5.6 (-6.3 to -4.9) 186 | 95.9 -4.3(-5.1t0-3.5) | -1.30(-2.43 t0 -0.17);
2000283 TID (13.7) (13.5) p<0.05
Rossner, 2000%%2 12 71.9 | 120mg | 242 | 96.7 -94 (-10.2t0-8.6) | 237 | 97.7 -6.4 (-7.3t0-5.5) | -3.00 (-4.17 to -1.83);
TID (13.8) (14.6) p<0.001
12 60mg | 239 | 99.1 -85(-94to-76) | 237 |97.7 -6.4 (-7.3t0-5.5) | -2.10 (-3.36 to -0.84);
TID (14.3) (14.6) p<0.001
24 59.7 | 120mg | 242 | 96.7 -7.4 (-8.3t0-6.5) | 237 |97.7 -4.3(-5.2t0-3.4) | -3.10 (-4.40 to -1.80);
TID (13.8) (14.6) p<0.001
24 60mg | 239 | 99.1 -6.6 (-7.7t0o-5.5) | 237 | 97.7 -4.3(-5.2t0-3.4) | -2.30(-3.71 to -0.89);
TID (14.3) (14.6) p=0.005
Sjostrom, 199827 | 12 79.1 | 120mg | 343 | 99.1 -10.3 (NR) 340 | 99.8 -6.1 (NR) -4.20 (NR); p<0.001
TID (NR) (NR)
Swinburn, 2005%04 | 12 79.4 | 120mg | 170 | 103.3 | -4.7 (-5.9 to -3.5) 169 | 106.9 | -0.9(-1.5t0-0.3) | -3.80 (-5.12 to -2.48);
TID (17.8) (17.8) p=0.001
Torgerson, 12 83.1 | 120mg | 164 | 1104 | -10.6 (NR) 163 | 110.6 | -6.2 (NR) -4.40 (NR); p<0.001
2004161 TID 0 (16.3) 7 (16.5)
48 428 | 120mg | 164 | 1104 | -5.8 (NR) 163 | 110.6 | -3.0 (NR) LSM: -2.70 (NR); p<0.001
TID 0 (16.3) 7 (16.5)
a Gadde, 201124 13 69.3 | 15/92 | 981 | 103.0 | LSM: 979 | 103.3 | LSM: NR; p<0.0001
2 mg QD (17.6) | -10.2(-10.8 t0 -9.7) (18.1) | -1.4 (-2.0 t0 -0.8)
o 13 7.5/46 | 488 | 102.6 | LSM: 979 | 103.3 | LSM: NR; p<0.0001
T mg QD (18.2) | -8.1(-8.9t0-7.4) (18.1) | -1.4 (-2.0t0 -0.8)

* Study-reported adjusted between group difference in mean change reported if available; otherwise, calculated unadjusted between group difference.
+ Individuals with prediabetes at baseline only

Abbreviations: BID = twice a day; BL = baseline; CG = control group; CI = confidence interval; cm = centimeters; FU = followup; kg = kilograms; LSM = least squares mean;

mg = milligram; mos = months; Nal-Bup = Naltrexone HCL and bupropion HCL; NR = not reported; Phen-Top = Phentermine-topiramate extended release; QD = once a day; SD
= standard deviation; TID = three times a day; WC = waist circumference
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Table 14. Results of Medication-Based Weight Loss Interventions on Waist Circumference, by Drug

IG CG
o Mean Mean CG Mean Between-group
2 Author, FU, (SD) IG Mean change (SD) change difference in mean
a year mos | % FU Dose IGN BL (95% ClI) CGN BL (95% CI) change (95% CI)*
Astrup, 12 63.1 3.0mg QD 93 109.0 | -7.8 (NR) 98 108.0 | -3.0 (NR) -4.70 (-7.10 to -2.40);
K 2012220 (8.3) (10.0) p<0.0001
= Pi-Sunyer, 13 69.4 3.0mg QD 2437 | 115.0 | -8.2 1225 1145 | -3.9 -4.20 (-4.70 to -3.70);
5 | 2015%° (14.4) | (-8.5t0-7.9) (14.3) | (-4.31t0-3.5) p<0.001
g 361 | 50.0 3.0mg QD 1472 | 116.5 | -6.9 738 116.7 | -3.4 -3.50 (-4.20 to -2.80);
~ le Roux, (14.4) | (-7.3t0-6.5) (13.9) | (-3.91t0-2.9) p<0.0001
20173%3%°
Fidler, 12 55.5 10mg BID 1561 108.9 | LSM: -6.3 1541 110.2 | LSM: -4.1 NR; p<0.001
é 3, | 201 11738 (12.2) | (-6.7 to -5.9) (12.5) | (4.510-3.7)
- I | Smith, 12 49.7 10mg BID 1538 | 109.6 | -6.8 1499 109.2 | -3.9 -2.90 (-3.45 to -2.35);
201072 (12.0) | (-7.2t0-6.4) (12.0) | (-4.31t0-3.5) p<0.001
Apovian, 13 53.8 16/180mg TID | 702 109.0 | LSM: -6.7 456 108.6 | LSM:-2.1 NR; p<0.001
o | 20132 (11.8) | (-7.3t0-6.1) (11.8) | (-3.1to-1.1)
5 Greenway, 13 59.9 16/180mg TID | 471 108.8 | LSM: -6.2 511 110.0 | LSM:-2.5 NR; p<0.0001
= 201024 (11.3) | (-7.1t0-5.4) (12.2) | (-3.3t0-1.6)
=z Wadden, 12 51.3 16/180mg TID | 482 109.3 | -10.2 193 109.0 | -7.0 -3.20 (-4.98 to -1.42);
20113 (11.4) | (-10.91t0-9.0) (11.8) | (-8.31t0-5.3) p<0.001
Broom, 12 65.3 120mg TID 259 107.8 | -6.0 (NR) 263 108.6 | -2.6 (NR) -3.39 (NR); p<0.0001
200227 (15.6) (16.4)
Derosa, 12 96.0 120mg TID 25 100.8 | -3.0 23 102.3 | -24 -0.60 (-1.02 to -0.18);
2003236 (5.3) (-3.4 to -2.6) (6.2) (-2.6 to -2.2) p=NR
Krempf, 18 61.1 120mg TID 346 105.6 | LSM: -5.3 350 106.5 | LSM:-3.5 NR; p<0.05
2003260 (14.9) | (-6.7 t0 -3.9) (15.0) | (-4.9t0-2.1)
Lindgarde, 12 85.9 120mg TID 190 106.0 | -4.8 (NR) 186 106.0 | -4.1 (NR) -0.70 (NR); p>0.05
= 200023 (10.8) (11.0)
- Rossner, 12 71.9 120mg TID 242 NR -6.2 (NR) 237 NR -4.7 (NR) -1.50 (NR); p=NR, NS
= 20002%? 12 60mg TID 239 NR -6.0 (NR) 237 NR -4.7 (NR) -1.30 (NR); p=NR, NS
© 24 59.7 120mg TID 242 NR -5.1 (NR) 237 NR -3.1 (NR) -2.00 (NR); p<0.05
24 59.7 60mg TID 239 NR -4.7 (NR) 237 NR -3.1 (NR) -1.60 (NR); p=NR
Swinburn, 12 79.4 120mg TID 170 1124 | -51 169 114.8 | -1.9 -3.20 (-4.43 to -1.97);
2005304 (12.8) | (-6.2to -4.0) (13.1) | (-2.51t0-1.3) p=0.001
Torgerson, 12 83.1 120mg TID 1640 | 115.0 | -9.6 (NR) 1637 1154 | -7.0 (NR) -2.60 (NR); p<0.01
200411 (10.4) (10.4)
48 42.8 120mg TID 1640 | 115.0 | -6.4 (NR) 1637 1154 | -4.4 (NR) -2.00 (NR); p<0.01
(10.4) (10.4)
Allison, 12 59.9 15/92mg QD 498 120.1 | LSM: -10.9 498 120.5 | LSM: -3.1 NR; p<0.0001
Ea 2012218 (14.6) | (-11.8t0 -10.0) (13.9) | (4.0t0-2.2)
2 K Gadde, 13 69.3 15/92mg QD 981 113.2 | LSM:-9.2 979 1134 | LSM:-2.4 NR; p<0.0001
o 201124 (12.2) | (-9.8 to -8.6) (12.2) | (-3.0t0-1.8)
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Table 14. Results of Medication-Based Weight Loss Interventions on Waist Circumference, by Drug

IG CG
o Mean Mean CG Mean Between-group
2 Author, FU, (SD) IG Mean change (SD) change difference in mean
a year mos | % FU Dose IGN BL (95% ClI) CGN BL (95% CI) change (95% CI)*
13 7.5/46mg QD | 488 112.6 | LSM:-7.6 979 113.4 | LSM:-2.4 NR; p<0.0001
(12.5) | (-8.4t0-6.9) (12.2) | (-3.0t0-1.8)

* Study-reported adjusted between group difference in mean change reported if available; otherwise, calculated unadjusted between group difference.

+ Individuals with prediabetes at baseline only

Abbreviations: BID = twice a day; BL = baseline; CG = control group; CI = confidence interval; cm = centimeters; FU = followup; IG = intervention group; Lor-Hyd =
Lorcaserin hydrochloride; LSM = least squares mean; mg = milligram; mos = months; QD = once a day; Nal-Bup = Naltrexone HCL and bupropion HCL; NA = not applicable;
NR = not reported; NS = not statistically significant; Phen-Top = Phentermine-topiramate extended release; QD = once a day; SD = standard deviation; TID = three times a day;
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Table 15. Results of Medication-Based Weight Loss and Weight Loss Maintenance Interventions on Incident Diabetes

Author, year

)
= (Study name) FU, IG IG FU CG CGFU Study-reported between-
e Quality months Dosage N n (%) N n (%) group difference (95% CI)
Pi-Sunyer, 201528 13 3.0mg QD 2437 | 4 (0.16%) 1225 | 14 (1.1%) OR: 8.1 (2.6 to 25.3) p<0.001
3 le Roux, 201733°
5
& | (SCALE Obesity and 36* 3.0mg QD 1472 | 26 (1.8%) 738 | 46 (6.2%) HR: 0.21 (95% CI: 0.13-0.34,
5 Prediabetes) p<0.0001)
Fair
Torgerson, 200491 48 120mg TID 1640 | 101 (6.2%) 1637 | 147 (9.0%) HR: 0.63 (0.46 to 0.87)
p=0.0052
= (XENDOS)
k7
5 Fair
Richelsen, 2007287+ 36 120mg TID 153 8 (5.2%) 156 17 (10.9%) p=0.041
Fair
Gadde, 2011 13 15/92mg QD 828 14 (1.7%) 834 30 (3.6%) RR: 0.47 (0.25 to 0.88) p=NR
Q.
o
E (CONQUER/SEQUEL)
Q2 13 7.5/46mg QD 430 12 (2.8%) 834 30 (3.6%) RR: 0.78 (0.40 to 1.50) p=NR
o Fair

* 36 month outcomes are for individuals with prediabetes at baseline only
1 Weight loss maintenance trial

Abbreviations: CG = control group; CI = confidence interval; FU = followup; IG = intervention group; HR = hazard ratio; LSM = least squares mean; mg = milligram; mos =
months; QD = once a day; Nal-Bup = Naltrexone HCL and bupropion HCL; NR = not reported; OR = odds ratio; Phen-Top = Phentermine-topiramate extended release; RR = risk
ratio; TID = three times a day; XENDOS = XENical in the prevention of Diabetes in Obese Subjects
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Table 16. Percent of Individuals Experiencing at Least One Adverse Event in Studies of Medication-Based Weight Loss and Weight Loss
Maintenance

Study-reported
IG FU CGFU between-group

Drug Author, year FU, mos Dosage IGN n (%) CGN n (%) difference
Liraglutide Astrup, 2012220 12 3.0mg QD 93 89 (95.7) 98 87 (88.8) NR

Pi-Sunyer, 201525 13 3.0mg QD 2481 1992 (80.3) 1242 786 (63.3) NR

36* 3.0mg QD 1501 1421 (94.7) 747 668 (89.4) NR

Wadden, 201332} 13 3.0mg QD 212 194 (91.5) 210 186 (88.6) NR
Lorcaserin Farr, 2016238 1 10mg BID 24 3(12.5) 24 1(4.2) NR

Fidler, 201173 12 10mg BID 1602 1323 (82.6) 1601 1205 (75.3) NR
Nal-Bup Apovian, 201328 13 16/180mg TID 992 852 (85.9) 492 370 (75.2) NR, NS

Greenway, 2010244 13 16/180mg TID 573 476 (83.1) 569 390 (68.5) <0.05
Orlistat Bakris, 2002222 12 120mg TID 276 246 (89.0) 275 195 (71.0) <0.001

Broom, 200227 6 120mg TID 67 64 (95.5) 71 61 (85.9) NR

Krempf, 2003260 18 120mg TID 346 298 (86.1) 350 253 (72.3) <0.001

Muls, 2001373 6 120mg TID 147 118 (80.0) 143 96 (67.0) 0.016

Sjostrom, 1998297 12 120mg TID 343 322 (94.0) 340 279 (82.0) NR

Smith, 201128 6 60mg TID 63 57 (90.5) 64 52 (81.2) NR

Swinburn, 20053%% 12 120mg TID 170 161 (94.7) 169 158 (93.5) NR

Van Gaal, 19983%%7 6 120mg TID 120 101 (84.0) 124 86 (69.0) NR

6 60mg TID 123 102 (83.0) 124 86 (69.0) NR

Phen-Top Allison, 2012216 13 15/92mg QD 511 432 (84.5) 513 374 (72.9) NR

* Individuals with prediabetes at baseline only

T Weight loss maintenance study

Abbreviations: BID = twice a day; CG = control group; FU = followup; IG = intervention group; mg = milligram; mos = months; QD = once a day; Nal-Bup = Naltrexone HCL

and bupropion HCL; NR = not reported; NS = not statistically significant; Phen-Top = Phentermine-topiramate extended release; TID = three times a day
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Table 17. Percent of Individuals Experiencing at Least One Serious Adverse Event in Studies of Medication-Based Weight Loss and
Weight Loss Maintenance

Study-reported
IG FU CG CGFU between-group
Drug Author, year FU, mos Dosage IGN n (%) N n (%) difference
Liraglutide Astrup, 2012220 12 3.0mg QD 93 7(7.5) 98 3(3.1) NR
Pi-Sunyer, 2015285 13 3.0mg QD 2481 154 (6.2) 1242 62 (5.0) NR
36* 3.0mg QD 1501 227 (15.1) 747 96 (12.8) NR
le Roux, 201733
Wadden, 2013+ 13 3.0mg QD 212 9(4.2 210 5(2.4) NR
Lorcaserin Fidler, 2011'73 12 10mg BID 1602 49 (3.1) 1601 36 (2.2) NR
Martin, 2011268 2 10mg BID 29 0(0.0) 28 0(0.0) NR
Smith, 201072 12 10 mg BID 1593 NR 1584 NR NRi
Nal-Bup Apovian, 2013218 13 16/180mg TID 992 21 (2.1) 492 7(1.4) NR, NS
Greenway, 2010%* | 13 16/180mg TID 573 9(1.6) 569 8 (1.4) NR
Wadden, 20113" 12 16/180mg TID 584 2(0.3) 200 0(0.0) NR
Orlistat Bakris, 2002222 12 120mg TID 276 14 (5.1) 275 15 (564) NR
Broom, 2002226 6 120mg TID 67 4 (6.0) 71 6 (8.4) NR
Broom, 2002%%" 12 120mg TID 259 13 (5.0) 263 17 (6.5) NR
Derosa, 20032% 12 120mg TID 27 0(0.0) 23 0 (0.0) NR
Finer, 2000%3° 12 120mg TID 23 3(13.0) 23 6 (26.0) NR
Krempf, 2003260 18 120mg TID 346 5(1.4) 350 4(1.1) NR
Lindgarde, 2000263 12 120mg TID 190 19 (10.0) 186 5(2.7) NR
Richelsen, 2007%7+ | 36 120mg TID 153 18 (11.8) 156 28 (17.9) NS, NR
Sjostrom, 1998%%7 12 120mg TID 343 25 (7.3) 340 24 (7.0) NR
Smith, 201128 6 60mg TID 63 2(3.2) 64 1(1.6) NR
Swinburn, 2005304 12 120mg TID 170 16 (9.4) 169 12(71) NR
Torgerson, 2004'6" | 48 120mg TID 1640 246 (15.0) 1637 213 (13.0) NR
Van Gaal, 19983%7 6 120mg TID/60mg 243 12 (4.9) 124 2(1.6) NR
TID
Phen-Top Allison, 2012216 13 15/92mg QD 511 13 (2.5) 513 13 (2.5) NR
Aronne, 2013168 6 15/92mg QD 108 2(1.8) 109 0(0.0) NR
6 7.5/46mg QD 106 1(0.9) 109 0 (0.0) NR
Gadde, 201124 13 15/92mg QD 994 50 (5.0) 993 40 (4.0) NS, NR
13 7.5/46mg QD 498 15 (3.0) 993 40 (4.0) NS, NR
25 15/92mg QD 295 12 (4.1) 227 9 (4.0 NR
25 7.5/46mg QD 153 4 (2.6) 227 9 (4.0) NR

* Participants with prediabetes at baseline only
1 Weight loss maintenance study
1 Rates of serious adverse events were reported to be similar among the study groups

Abbreviations: BID = twice a day; CG = control group; FU = followup; IG = intervention group; mos = months; QD = once a day; mg = milligram; Nal-Bup = Naltrexone HCL
and bupropion HCL; NR = not reported; NS = not statistically significant; Phen-Top = Phentermine-topiramate extended release; TID = three times a day
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Table 18. Summary of Evidence, by Key Question and Intervention Type

EPC
No. of Studies Assessment
(k), no. of Overall of Overall
Observations Summary of Consistency/ | Reporting Study Strength of
Intervention (n) Findings Precision Bias Quality | Body of Evidence Limitations | Evidence Applicability
KQ1. Health outcomes
Behavior- k=18 RCTs All-cause Reasonably | None Good: 9 Few trials reported CVD Low Trials reporting
based (13 trials mortality: 4 trials | consistent/ suspected | Fair: 9 morbidity or CVD- or all-cause all-cause
weight loss identified in reported no Imprecise related-mortality with longer mortality and
update) differences term followup or sufficient CVD events were
between groups at power to detect differences. limited to adults
n=9543 up to 16 years FU. with obesity with
QOL variably measured and prediabetes or
CVD: 2 trials few trials reported absolute prehypertension.
reported no values.
differences
between groups in
the incidence of
CVD events after
3 and 10 years of
FU.
QOL: 15 trials
reported no
consistent effects
at 1 year or
greater FU.
Behavior- k=2 RCTs QOL: No Inconsistent/ | None Good: 0 No trials reported health Insufficient | Design of trials
based (both trials consistent effects | Imprecise suspected | Fair: 2 outcomes beyond QOL. was mixed with 1
weight identified in of maintenance including a weight
maintenance | update) interventions on QOL data limited and poorly loss intervention
QOL after 1- to reported. for all participants
n=366 2-years FU. within the trial and
the other recruiting
participants after
>5% weight loss in
the past year.
Trials represented
a general,
unselected
population with
BMls 230 (in trial
with weight loss
before study entry)
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Table 18. Summary of Evidence, by Key Question and Intervention Type

EPC
No. of Studies Assessment
(k), no. of Overall of Overall
Observations Summary of Consistency/ | Reporting Study Strength of
Intervention (n) Findings Precision Bias Quality | Body of Evidence Limitations | Evidence Applicability
to 235 kg/m? (in
trial with weight
loss as part of
study).
Medication- | k=10 RCTs (8 | CVD: 2 trials Reasonably | None Good: 0 Number of CVD events low with | Low Trials were of
based trials identified | reported few consistent/ suspected | Fair: 10 insufficient power to detect highly selected
weight loss in update) events in either Imprecise differences. populations with
group. multiple exclusions
n=17315 Trials with high drop-out rates relevant to health
QOL: 10 trials and QOL absolute values not outcomes (e.g.
generally reported reported in 4 of 10 trials. In history of serious
improved QOL studies with value, differences medical
scores in those were small and of unclear conditions, CV
randomized to clinical significance. events, psychiatric
medications illness)
compared to
placebo.
Medication- | k=0 NA NA NA NA NA NA NA
based weight
maintenance
KQ2. Weight outcomes
Behavior- k=79 RCTs Pooled results of | Reasonably | None Good: 23 | Few trials reported baseline Moderate Majority took place
based (59 trials 67 trials indicated | consistent/ suspected | Fair: 56 cardiovascular risk status of in USin
weight loss identified in greater weight Reasonably participants. community-based
update) loss from precise or research
behavior-based Very few trials reported settings. Few
n=24101 weight loss differences in weight change at included primary
interventions vs. longer FU (e.g., 2 years or care involvement.
control conditions longer) or after a period of no Interventions were
at 12-18 months intervention to examine highly variable in
(mean difference maintenance of effects. delivery mode but
in weight change used similar
[MD], -2.39 kg Considerable statistical behavior change
[95% CI, -2.86 to heterogeneity in all pooled strategies and
-1.93]; k=67; analyses. messages. Most
n=22065; interventions were
12=90.0%). Mean 1-2 years in
absolute changes duration and over
in weight ranged one-third were
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Table 18. Summary of Evidence, by Key Question and Intervention Type

EPC
No. of Studies Assessment
(k), no. of Overall of Overall
Observations Summary of Consistency/ | Reporting Study Strength of

Intervention (n) Findings Precision Bias Quality | Body of Evidence Limitations | Evidence Applicability
from -0.5 kg (1.1 group-based
Ib) to —9.3 kg (20.5 interventions.
Ib) among
intervention Half of trials
participants and represented an
from 1.4 kg (3.1 unselected
Ib) to -5.6 (12.3 population eligible
Ibs) among control for participation
participants. based on BMI.
Weight change at The remaining half
FU beyond 12-18 recruited adults
months was not as who were
well reported but overweight or with
found consistent, obesity and at high
although generally CV risk
attenuated, effects (prediabetes,
over time. hypertension,
Heterogeneity high-normal blood
within each pressure,
individual metabolic
intervention arm syndrome).
confounded with Median BMI was
differences in the 33.4 kg/m? across
populations, trials. Median age
settings, and trial was 50.3 years.
quality, make it
nearly impossible
to disentangle
what variables
might be driving
larger effects.
A meta-analysis of
38 trials reported
that intervention
participants had
1.94 times greater
probability of
losing 5% of their
initial weight vs.
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Table 18. Summary of Evidence, by Key Question and Intervention Type

EPC
No. of Studies Assessment
(k), no. of Overall of Overall
Observations Summary of Consistency/ | Reporting Study Strength of
Intervention (n) Findings Precision Bias Quality | Body of Evidence Limitations | Evidence Applicability
control groups
over 12-18 months
(RR, 1.94 [95%
Cl, 1.70 to 2.22],
k=38; n=12231,
12=67.2%) which
translated into a
NNT of 8.
Behavior- k=9 (6 trials Pooled results of 8 Reasonably | None Good: 3 Only three trials provided data Moderate Design of trials
based identified in trials indicated consistent/ suspected | Fair: 6 beyond 18 months FU. was mixed with
weight update) greater weight Reasonably some including a
maintenance maintenance from | precise weight loss
n=2701 behavior-based intervention for all
maintenance participants within
interventions than the trial (k=6) and
control conditions the others
at 12-18 months recruiting
(MD, -1.59 kg [3.5 participants after
Ibs] [95% ClI, documented or
-2.38 to -0.79]; self-reported
k=8; n=1408; weight loss.
1°=26.8%). Eight
of the nine trials Maijority took place
reported that both in USin
intervention and community-based
control or research
participants settings and few
regained weight included primary
over 12-18 care involvement.
months of All but one of the
maintenance with trials represented
the intervention a general,
participants unselected
experiencing less population. Mean
weight regain; the BMI at enroliment
remaining trial in weight loss
noted that both phase was 34.2
groups continued kg/m?. Median age
to lose weight with was 49.2 years.
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Table 18. Summary of Evidence, by Key Question and Intervention Type

EPC
No. of Studies Assessment
(k), no. of Overall of Overall
Observations Summary of Consistency/ | Reporting Study Strength of
Intervention (n) Findings Precision Bias Quality | Body of Evidence Limitations | Evidence Applicability
no differences
between groups.
Medication- | k=20 (9 trials | Trials indicated Reasonable | None Good: 0 | Trials generally had low Low One-half took
based identified in greater weight consistent/ suspected | Fair: 20 followup (10 trials with 235% place in the US
weight loss update) loss from weight | Imprecise attrition) and most were of short with the majority
loss medications duration (13 months FU or occurring in
n= 25742 vs. placebo at 12- less). academic,
18 months research, or
(mean/LSM Limited data reporting (e.g. only specialty care
difference in report least square means settings. Few
weight change (LSM), no between group included primary
[MD] between difference in mean change or care involvement.
medication and variability around difference) Nearly one-half
placebo ranged had run-in
from -1.0 to -5.8 Very few trials reported periods to assess
kg [2.2 to 12.8 Ib]; differences in weight change at medication