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Executive Summary

Obesity and associated chronic health conditions cause significant morbidity and negatively impact
military readiness. Sixty-one to 83% of Department of Defense (DoD) beneficiaries and 78% of Veterans
are overweight or obese, and excess weight is estimated to cost at least $370 per patient per year in
additional medical and non-medical costs. Treatment of both overweight and obesity is consistent with
the priorities outlined by the leadership of the Department of Veterans Affairs as a part of personalized,
proactive Veteran-driven care. Similarly, it is consistent with the DoD’s priority for a fit fighting force and
embodied in the US Army’s Performance Triad of Nutrition, Physical Activity, and Sleep. Moreover,
screening, treatment, and follow-up of overweight and obesity can be successfully managed in the
primary care setting with an interdisciplinary approach.

Overweight and obesity are typically identified through screening or as a result of presentation for
obesity-associated chronic health conditions. Routine screening should include measurement of height
and weight to calculate body mass index (BMI) in all patients. Normal adult weight is defined by a BMI of
18.5-24.9 kg/m®. Overweight is defined by a BMI between 25.0 and 29.9 kg/m”. Obesity is defined by a
BMI > 30.0 kg/m* and can be sub-classified as Stage 1 (BMI 30.0 to 34.9 kg/m?), Stage 2 (BMI 35.0 to
39.9 kg/m?), or Stage 3 (BMI > 40 kg/m?). Measurement of waist circumference may also be useful to
predict risk in overweight and obese patients as it is considered a comorbidity equivalent. In these
patients, the presence of obesity-associated chronic health conditions should be identified. Normal
weight and overweight patients without obesity-associated chronic health conditions may be offered
education, information, and counseling about a healthy lifestyle and maintaining or achieving a healthy
weight. Comprehensive lifestyle intervention for weight loss should be offered to all obese patients and
overweight patients with obesity-associated chronic health conditions.

Comprehensive lifestyle intervention is the foundation of treatment for overweight and obesity and
should include at least 12 contacts over a year of an intervention that combines dietary, physical activity
and behavioral components. Diet and physical activity together must create an energy deficit of 500-
1000 kcal/day for effective weight loss. Adherence to any particular calorie-deficit diet is more
important than choice of a specific diet. Physical activity, through short bursts of activity or a single
longer episode, typically must accumulate to at least 150 minutes per week. On average, weight loss will
occur at the rate of 0.5 to 2 pounds per week, plateauing between three and six months. After a plateau
is reached, reassessment for weight maintenance or additional weight loss is required.

A shared decision-making model should be employed to reach a mutual understanding of risks and
benefits of treatment, to explore patient priorities, and to determine if a patient is willing to commit to
an intervention. For a patient who is unwilling, a motivational intervention should be used and
reassessment should be undertaken at least biannually. For a patient who is willing to participate in an
intervention, an individualized plan should be formulated, tangible intermediate and long-term weight
loss goals must be identified, and frequent reassessment should be arranged.

Continued treatment should be guided by a patient’s intermediate weight loss goals. Patients who are
meeting goals should continue current treatment until long-term weight loss goals are achieved. For
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patients not meeting intermediate goals, the treatment plan should be modified to address any barriers
to treatment adherence. When no further amelioration of barriers is possible and weight loss has
plateaued, adjunctive interventions such as pharmacotherapy or referral for bariatric surgery may be
considered in select patients. Patients who do not complete intensive treatment should be offered a
motivational intervention and reassessed at least biannually. All patients reaching their long-term goals
should be offered a maintenance program, ongoing support, and periodic reassessment.

Weight loss treatment for overweight and obesity can be effectively delivered through an
interdisciplinary approach in a primary care setting. Comprehensive lifestyle intervention alone and
comprehensive lifestyle intervention with adjunctive pharmacotherapy or bariatric surgery are effective
for many. Though providing these interventions will require upfront resources from health-care systems,
they have the potential to reduce lifetime medical costs. Through effective management, morbidity
from obesity-associated chronic health conditions can be reduced and military readiness improved.
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Background

The epidemic of overweight and obesity is one of the most significant problems facing the US health
care system today. The Centers for Disease Control and Prevention (CDC) defines overweight and
obesity using body mass index (BMI). Having a BMI of 25-29.9 kg/m” is considered overweight, while a
BMI of 30 kg/m? or higher is considered obese. [1] According to the Office of the US Surgeon General,
the prevalence of obesity in the US more than doubled (from 15% to 34%) among adults and more than
tripled (from 5% to 17%) among children and adolescents from 1980 to 2008. [2] Based on data
reported for 2009-2010 from the National Health and Nutrition Examination Surveys, the prevalence
rate for overweight or obesity is 68%. [3] Moreover, about 1 in 20 Americans has a BMI of >40 kg/mz,
defined as more severe, class Il obesity. [3]

The active military and Veteran populations have been similarly affected by the obesity epidemic. Self-
reported overweight or obesity among active duty military is 61%. [4] The Army Obesity Study,
conducted in 2012, evaluated 430,497 active duty Soldiers with a BMI recorded in the outpatient
electronic medical record. Preliminary data found that 49.3% were overweight and 19.4% were obese.
Among 261,028 adult non-active duty beneficiaries and 108,604 retirees, 63.0% and 86% were
overweight or obese, respectively. [5] Among 4,869,451 Veterans, aged 18-100, who had an outpatient
or inpatient visit in fiscal year 2013 and a height and weight available, 77.8 % were overweight or obese
and 40.7% were obese. [6]

Additionally, the Armed Forces Health Surveillance Center (AFHSC) reported that from 1998-2010, the
number and prevalence of active duty members who received at least one overweight/obesity-related
diagnosis more than tripled, from 25,766 active members and a prevalence rate of 1.6% in 1998, to
86,186 members and a prevalence rate of 5.3% in 2010. [7] In 2008, an estimated 23% and 16% of
Service members diagnosed with overweight or obesity had at least one medical encounter for a joint or
back disorder, respectively, within the prior year. [8] Also, according to the AFHSC, joint and back
disorders are among the most frequent conditions to co-occur with overweight/obesity among affected
military members. [7]

The evidence clearly links overweight and obesity with an increased risk of chronic health conditions and
reduced quality of life, as well as earlier mortality among those with class Il and Il obesity. Overweight
and obesity are associated with increased prevalence and worsening of several obesity-associated
conditions, including type 2 diabetes, hypertension, dyslipidemia, metabolic syndrome, osteoarthritis,
and obstructive sleep apnea. [9] The CDC estimates that 9 out of 10 people diagnosed with type 2
diabetes are overweight or obese. Furthermore, as a result of the obesity epidemic, the lifetime risk of
developing type 2 diabetes for an individual born in 2000 is 33%. [10] The development or worsening of
type 2 diabetes, hypertension, and dyslipidemia is particularly hazardous due to the independent effects
on risk for coronary artery disease and stroke.

In addition to the aforementioned obesity-associated conditions, excess body weight is the most
important risk factor for the development of non-alcoholic fatty liver disease (NAFLD) which has recently
emerged as a major health problem in the western world. The exact prevalence in the general adult
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population is unknown, but ranges from 10 to 46%. [11,12] It is now the most common form of liver
disease in the US. [13] One study estimates that approximately 40% of NAFLD will progress to
nonalcoholic steatohepatitis. [14] NAFLD has surpassed alcohol as a reason for liver transplants in the US
and will likely become the leading condition necessitating liver transplants (ahead of hepatitis C) within
10-20 years. [13,15]

Relative to normal weight, overweight is associated with lower all-cause mortality. [16] This seeming
contradiction has been termed the “obesity paradox.” However, it is clear that obesity overall is also
associated with increased all-cause mortality, which in turn results in increased direct and indirect
healthcare costs. A 2004 estimate found that obesity accounted for $190 billion annually or 21% of the
overall US healthcare costs. [17] The CDC cites another study that estimates health costs attributed to
overweight and obesity may be upwards of $78.5 billion. [18] Regarding the VA and DoD populations,
the estimated direct medical costs of obesity among TRICARE Prime enrolled beneficiaries was $1.1
billion in 2006. [19]

Overweight and obesity together constitute a complex and chronic disease that develops from an
interaction between the individual’s genotype, dietary and physical activity behaviors, and the
environment. Effective treatment produces substantial health benefits with even modest weight
reduction in overweight and obese individuals. Substantial weight loss induced by bariatric surgery may
even reduce mortality. (See Bariatric Surgery section for further discussion.)

Currently, many healthcare professionals do not aggressively address excess weight with their patients,
perhaps due to the complicated etiology of the condition and limited availability of the multi-
component resources needed for treatment. Although many individuals successfully lose weight via diet
modification and physical activity, the major barrier to sustained weight loss is adherence to necessary
long-term behavioral changes. The complex nature of this condition requires a thorough investigation
into the benefits and risks of various therapeutic approaches and the identification of best practices for
the provider community.

About This Clinical Practice Guideline

The Veterans Affairs (VA) and Department of Defense (DoD) Evidence-Based Practice Working Group
(EBPWG) was established and first chartered in 2004, with a mission to advise the “...Health Executive
Council on the use of clinical and epidemiological evidence to improve the health of the population
across the Veterans Health Administration (VHA) and Military Health System,” by facilitating the
development of clinical practice guidelines for the VA and DoD populations. [20] This Clinical Practice
Guideline (CPG) is intended to provide primary care clinicians with a framework by which to evaluate the
individual needs and preferences of overweight and obese patients, leading to improved clinical
outcomes.

In 2006, the VA and DoD published a CPG for the Screening and Management of Overweight and Obesity
(2006 CPG), which was based on evidence reviewed through February 2005. [21] Since the release of
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that guideline, a growing body of research has expanded the general knowledge and understanding of
overweight and obesity, including new findings regarding weight loss and weight loss maintenance
strategies and their effects on associated comorbidities. Recognition of the epidemic of overweight and
obesity has led to the development of new drugs approved by the Food and Drug Administration (FDA)
for weight loss, better understanding of dietary and physical activity behaviors and strategies that
promote weight loss as well as weight loss maintenance, more information on associated risk
factors/comorbidities, and more data on weight loss outcomes such as major adverse cardiovascular
events and mortality.

Consequently, a recommendation to update the 2006 CPG was initiated in November 2012, and this
updated CPG will be referred to in this text as the “2014 CPG.” The updated CPG includes objective,
evidence-based information on the patient-centered approach to weight loss, the benefits and harms of
pharmacologic and non-pharmacologic therapies, the management of comorbid conditions, best
practices for care delivery, and emerging innovations in clinical research and care.

Key Elements of Weight Loss and Management

The key elements of weight loss and weight management that are addressed by this guideline include:

e Obesity is a chronic disease requiring lifelong commitment to treatment and long-term
maintenance

e Obesity may not be the chief complaint in a patient encounter, yet it requires foremost
attention

e The primary care team plays an integral role in weight management

e Screening, documentation, and regular assessment are critical to weight management

e Assessment for obesity-associated chronic health conditions is an essential component of
treatment decisions

e Shared decision-making and assessment of patient motivation are fundamental to weight
management

e Comprehensive lifestyle intervention is central to successful and sustained weight loss

e Tangible intermediate and long-term weight loss goals are critical to weight loss success

e Energy deficit should be achieved through decreased caloric intake and increased physical
activity

e Pharmacotherapy and bariatric surgery may be considered as adjuncts to
comprehensive lifestyle intervention

Methods

The methodology used in developing the 2014 CPG follows the "Guideline for Guidelines," an internal
document of the Veterans Affairs (VA) and Department of Defense (DoD) Evidence-Based Practice
Working Group (EBPWG). This document provides information regarding the process of developing
guidelines, including the identification and assembly of the Guideline Champions (Champions) and other
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subject matter experts from within the VA and DoD, known as the Work Group, and ultimately, the
submission of an updated obesity CPG.

The Champions and Work Group for this CPG were charged with developing evidence-based clinical
practice recommendations and publishing a guideline document to be used by providers within the
VA/DoD healthcare system. Specifically, the Champions for this guideline were responsible for
identifying the key questions of greatest clinical relevance, importance, and interest for the
management and treatment of overweight and obesity. In addition, the Champions assisted in:

1. Conducting the evidence review, including providing direction on inclusion and exclusion
criteria;

Assessing the level and quality of the evidence;

Identifying appropriate disciplines to be included as part of the Work Group;

Directing and coordinating the Work Group; and

vk W

Participating throughout the guideline development and review processes.

The VA Office of Quality, Safety and Value, in collaboration with the Medical Command of the DoD,
identified two clinical leaders, Dr. Michael Goldstein from VA and Dr. Y. Sammy Choi from DoD, as
Champions for the 2014 CPG.

The Lewin Group (Lewin), contracted by VA and DoD to support the development of this CPG and
conduct the evidence review, held the first conference call in November 2012, with participation from
the contracting officer’s representatives (COR), leaders from the VA and DoD evidence-based guideline
development program, and the Champions. During this call, the project team discussed the scope of the
guideline initiative, the roles and responsibilities of the Champions, the project timeline, and the
approach for developing specific research questions on which to base a systematic review about the
management and treatment of overweight and obesity. The team also identified a list, from which the
Work Group members were recruited, of clinical specialties and areas of expertise that are important
and relevant to the treatment and management of overweight and obesity. The specialties and areas
included were Clinical Dietetics, Family Medicine, Healthcare Systems Management and Policy, Internal
Medicine, Nursing, Pharmacy Benefit Management, Physical Therapy, Psychiatry, Psychology and
Surgery.

The evidence review and synthesis portion of the guideline development process for the 2014 CPG
consisted of the following steps:

e Formulating evidence questions (key questions)

e Conducting the systematic review

e Convening a two and a half day face-to-face meeting with the CPG Champions and Work Group
members

e Drafting and submitting a final CPG on the screening and management of overweight and
obesity to the VA/DoD EBPWG

Appendix A provides a detailed description of each of these tasks.
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Evidence Tables

The Champions and a smaller subset of the Work Group, known as the editorial team, developed a
comprehensive evidence table for this CPG, shown in Appendix C, which provides detailed information
on each recommendation, the grade of each recommendation, and the literature supporting each
recommendation, including the certainty of evidence and magnitude of net benefit. If a
recommendation was also included in the 2006 version of this CPG, the assigned grades from both 2006
and 2014 are specified. If a recommendation is new and was not addressed in the 2006 version, a N/A is
marked in the 2006 grade column.

llI”

for insufficient evidence. In such cases,
the quality of the evidence base or the certainty of the evidence is deemed low, either due to a lack of

In some cases, a recommendation was assigned a grade of

evidence to address the question or because there is conflicting evidence as to the balance of benefits
and harms.

In other cases, a recommendation was assigned a grade of “EO” for expert opinion. A recommendation
may have an “EQ” when the certainty of the evidence is low or insufficient, but, based on expert
opinion, the potential magnitude of the net benefit (benefits minus harms) might be substantial enough
for providers to consider offering the recommendation. In these cases, the panel used position
statements or consensus building comments from major organizations, where available, to craft and
support the recommendation.

Limitations

It is important to note that due to resource limitations, the Work Group could not formally update all
aspects of the 2006 CPG. The key questions chosen for this CPG are those of highest priority that would
be supported by a comprehensive evidence review. For instance, though vitally important, an evidence
synthesis was not performed for the direct effects of diet and physical activity on weight loss. This is
because the authors/editors felt that the principle of creating an energy deficit applies to all forms of
dietary and physical activity interventions and therefore new research in this area would not likely
substantially change recommendations regarding their effects on weight loss. [22]

Additionally, the systematic review conducted for this CPG examined literature that was published up to
February 1, 2013. The Work Group recognizes that several new studies have been published since that
time. Consequently, the group reviewed and incorporated new evidence in developing and refining the
recommendations, as long as the studies met all a priori inclusion criteria for the systematic review.

Reconciling 2006 Recommendations

The 2006 CPG recommendations and topics that were not subject to the 2013 evidence review were
directly carried over into the 2014 CPG, without revisions to the statements or their associated grade
(strength of recommendation). These “carryover” recommendations are identified in the evidence table
by an arrow pointed from the 2006 grade column to the 2014 grade column. Recommendations from
the 2006 CPG were only carried over into the 2014 CPG if the core intent of the original
recommendation remained the same and without any substantial revisions to the wording of the
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recommendation. The authors of this CPG also note that in some cases, there exists additional evidence
since 2006 supporting those recommendations and grades that were carried over, which simply
strengthens the evidence base. This information is noted in the evidence tables under “Additional
Supporting Literature.” Any topic not addressed by the 2013 evidence review, which the authors felt
warranted a change or addition to the 2006 recommendation addressing that topic, was noted as part of
the discussion section and included the relevant new information (although not systematically
reviewed).

Algorithm Format

This clinical practice guideline includes an algorithm, which is designed to maximally facilitate clinical
decision-making for the management overweight and obese patients. The use of the algorithm format
was chosen based on the understanding that such a format can diagnostic and therapeutic decision-
making, and has the potential to change patterns of resource use.

The algorithmic format allows the provider to follow a linear approach to critical information needed at
the major decision points in the clinical process, and includes:

e An ordered sequence of steps of care
e Recommended observations

e Decisions to be considered

e Actions to be taken

A clinical algorithm diagrams a guideline into a step-by-step decision tree. Standardized symbols are
used to display each step in the algorithm, [23] and arrows connect the numbered boxes indicating the
order in which the steps should be followed.

:] Rounded rectangles represent a clinical state or condition.

@ Hexagons represent a decision point in the guideline, formulated as a question
that can be answered Yes or No.

Rectangles represent an action in the process of care.

© Ovals represent a link to another section within the guideline.
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Scope and Definitions

This Clinical Practice Guideline (CPG) is designed to assist primary care providers in treating and
managing overweight and/or obese patients. This CPG addresses the following elements.

Population

The patient population of interest for this CPG is adults (men and women who are > 18 years
old) that are eligible for care in the Veterans Health Administration (VHA) or the Department of
Defense (DoD) healthcare delivery system. This CPG does not provide recommendations for the
treatment of children, adolescents, or pregnant/lactating women.

Interventions

This CPG provides information on both pharmacologic and non-pharmacologic therapies for
overweight and obesity. Pharmacologic therapies are limited to available Food and Drug
Administration (FDA) approved medications that are specifically indicated for use in treating
overweight and/or obesity. These include lorcaserin, orlistat, or the combination
phentermine/topiramate extended-release (P/T ER). Non-pharmacologic interventions include
lifestyle (i.e., diet and exercise) and behavioral interventions (i.e., counseling).

In this guideline, overweight and obesity are defined according to the 1998 National Heart,
Lung, and Blood Institute (NHLBI) classification (Table 1) that relies on body mass index (BMI)
and, in some cases, waist circumference. The classification is based primarily on the associations
between BMI, chronic disease, and mortality. The relation between BMI and disease risk varies
among individuals and among different populations. For example, individuals who are short in
stature or who have a relatively high muscular mass may fall into the overweight category by
BMI but may not have increased adipose tissue and thus may not be at increased risk of obesity-
associated conditions. Therefore, this classification must be viewed as generally corresponding
to disease risk but with some exceptions.

Table 1: Classification of Overweight and Obesity by BMI and Associated Disease Risk* [24]

. 2 Disease Risk with Normal Disease Risk with Excessive
Classification BMI (kg/m?) L L
Waist Circumference Waist Circumference

Underweight <185 - -

Normal 18.5-24.9 - -
Overweight 25.0-29.9 Increased Moderate

Obese | 30.0-34.9 Moderate Severe

Obese Il 35.0-39.9 Severe Very Severe

Obese llI >40.0 Very Severe Very Severe

¥ Disease risk for obesity-associated conditions

See Appendix D for the BMI calculation chart. Additional BMI calculators and tables can be accessed at:
http://www.cdc.gov/nccdphp/dnpa/bmi/
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Algorithm

1 Adult enrolled in VHA or DoD health care system ]

2

2 Screen for overweight and obesity annually.
Obtain height and weight, and calculate BMI.
v
3 Is the patient’s BMI >25 kg/m?? Box A: Common Obesity-Associated
- Conditions™®
No | Yes *  Hypertension®*
* Type 2 diabetes and prediabetes®™*
4 \l/ \l/ 5 *  Dyslipidemia**
Consider providing information and Is the patient’s *  Metabolic syndrome
behavioral counseling about healthy BMI > 30 kg/m?? + Obstructive sleep apnea
diet and physical activity behaviorsin No | Yes * Degenerative joint disease
order to maintain a healthy weight. * Non-alcoholic fatty liver disease
(Refer to Box B) * Increased waist circumference is
6\ considered an obesity comorbidity
Are any abesity- equivalent.
assoclated conditions ** At least moderate evidence exists
present? for modifying these conditions with
(Refe‘rtloB;oxAl weight loss. See Appendix E for details.
No N N Yes N/ 10

Overweight patient
7 without obesity-
associated conditions

Overweight patient
with one or more
obesity-associated

g Obese patient

conditions
\l/ 1 \l/ ‘l/ Box C: Comprehensive Lifestyle
Consider providing information Rec.ommend patie.nt p.articipate Intervention
and behavioral counseling n Com.prehensn:re lifestyle An intervention that combines

8 regarding healthy diet and intervention. dietary, physical activity and

physical activity behaviors, in (Refer to Box C) behavioral components and
order to pursue a healthy weight. includes at least 12 intervention
(Refer to Box B 12 v sessions over a 12 month period.

Is patient willing to
> commit to an effective

Box B: Behavioral Counseling
Healthcare staff-delivered
activities to assist patients to
adopt, change or maintain
healthy dietary and physical
activity behaviors.

weight loss program?

13
Offer motivational
interviewing and reassess

- intervention, set intermediateand | -

7 Yes

No A4 14
Offer a comprehensive lifestyle

visits.
(Refer to Box D)

—— willingness at subsequent (&

long-term weight loss goals, and
address barriers.

Box D: Principles and Core Strategies

of Motivational Interviewing

* Resist directing

+ Understand the patient’s
motivation

* Listen with empathy

* Empower the patient by building
confidence

* Askopen-ended questions to
evoke change talk

* Provide affirmations, reflections,
and summaries
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Yes
N 15 17
Has patient met Can barriers
intermediate > be further
weight loss goals? No modified?
Neo
Yes 18
16w If patient meets
Continue with appropriate
current criteria, consider
treatment plan pharmacotherapy
and/or assess as and/or bariatric
needed. surgery as an
adjunct therapy.
A 4
Has patient met
long-term weight 19
No loss goals?

20 J/ Yes

Once patient has met weight loss
goals, offer a comprehensive
maintenance program.
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Recommendations

Recommendation GRADE
Screening and Assessment
1. Screen adult patients to establish a diagnosis of overweight or obesity by calculating B
body mass index (BMI), and document the presence of overweight or obesity in the
medical record.
2. Screen for overweight and obesity at least annually. EO
3. Assess for the presence of obesity-associated conditions among overweight patients or | B
patients with increased waist circumference.

4. Perform a targeted assessment on overweight and obese patients. In addition to the EO
basic medical history and physical examination, assess for factors contributing to
obesity.

Normal Weight Patients
C

5. Consider providing normal weight patients with information and behavioral counseling
regarding healthy diet and physical activity behaviors, in order to maintain a healthy
weight.

Overweight Patients Without Obesity-Associated Condition(s)

6. Consider providing overweight patients without obesity-associated conditions with C

information and behavioral counseling regarding healthy diet and physical activity
behaviors, in order to pursue a healthy weight.

Overweight Patients With Obesity-Associated Condition(s)

7. Offer comprehensive lifestyle intervention to achieve weight loss and to improve A
blood pressure and/or glucose control in overweight patients.
8. Offer comprehensive lifestyle intervention to overweight patients with dyslipidemia B

for weight loss and to improve lipid levels.

9. Current evidence is insufficient to recommend for or against offering comprehensive I
lifestyle intervention for weight loss to overweight patients with degenerative joint
disease, non-alcoholic fatty liver disease, and/or obstructive sleep apnea to reduce
harms of these conditions.

Obese Patients

10. Offer obese patients comprehensive lifestyle intervention for weight loss to improve A
lipid levels, blood pressure, and/or glucose control.
11. Offer obese patients comprehensive lifestyle intervention for weight loss to reduce B

harms of obstructive sleep apnea.
12. Consider offering obese patients comprehensive lifestyle intervention for weight loss C
to reduce harms of degenerative joint disease.
13. Current evidence is insufficient to support weight loss through comprehensive lifestyle | |
intervention for reducing harms of non-alcoholic fatty liver disease.
14. Reach a shared understanding with overweight and obese patients about the risks of EO
overweight and obesity, and the benefits of weight management.

General Treatment Principles of Weight Loss

15. Perform an in-depth clinical assessment in order to assess the risks and benefits of EO
different weight management treatments and to develop a weight management plan.
16. Use motivational interviewing techniques to evoke patient motivation to accept and EO

participate in weight loss treatments.
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program consisting of behavioral components and ongoing support.
Behavioral and Lifestyle Approaches

Recommendation GRADE

17. Convey the importance of weight loss and maintenance as a lifelong commitment EO
rather than a brief episode of treatment.

18. Offer patients at least 12 contacts within 12 months of a comprehensive lifestyle B
intervention that combines dietary, physical activity and behavioral strategies.

19. Plan a net deficit of 500 to 1,000 kcal/day addressing both diet and physical activity to | A
achieve a weight loss of 0.5 to 2 pounds per week, resulting in a 5-10% reduction in
body weight over 6 months.

20. Assess adherence to the weight loss program one-to-two times per month by EO
measuring the patient’s weight and providing feedback and ongoing support.

21. Re-evaluate the treatment plan for patients who have lost an average of less than 0.5 EO
pound per week.

22. Offer patients who have met their weight loss goals a comprehensive maintenance B

an alternative or an adjunct to face-to-face intervention.

23. Offer comprehensive lifestyle interventions for weight loss, in either individual or B
group setting.
24. Offer telephone-based comprehensive lifestyle intervention for weight loss, either as B

25. There is insufficient evidence for or against offering internet-based comprehensive
lifestyle intervention for weight loss, as an alternate or adjunct to face-to-face
intervention.

Dietary Approaches

Physical Activity Approaches

26. Offer any of several diets that produce a caloric deficit and have evidence for weight A
loss efficacy and safety (e.g., low-carbohydrate, Dietary Approaches to Stop
Hypertension (DASH), low-fat).

27. Offer very-low-calorie diets for weight loss, but only for short durations (12-16 weeks) | B
and under close medical supervision.

28. Offer meal replacements to achieve low-calorie or very low-calorie diets. A

activity performed for 200-300 minutes per week to prevent weight regain after initial
weight loss.

Pharmacotherapy

33. Offer pharmacotherapy with the combination phentermine/topiramate extended-

release to patients with a body mass index (BMI) 230 kg/m? and to those with a BMI
>27 kg/m” who also have obesity-associated conditions, as an adjunct to
comprehensive lifestyle intervention, when lifestyle interventions alone do not
produce the desired weight loss.

29. Offer physical activity elements (e.g., home fitness, lifestyle, or structured/supervised | A
physical activities) that can be combined to produce a caloric deficit leading to weight
loss.

30. Offer physical activity options that include short intermittent bursts (at least 10 A
minutes) as well as longer continuous exercise.

31. Offer, as part of a comprehensive lifestyle intervention, moderate-intensity physical A
activity performed for at least 150 minutes/week to result in weight loss.

32. Offer, as part of comprehensive lifestyle intervention, moderate-intensity physical EO
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Recommendation GRADE

34. Offer pharmacotherapy with orlistat or lorcaserin to patients with a body mass index B
(BMI) 230 kg/m? and to those with a BMI 227 kg/m? who also have obesity-associated
conditions, as an adjunct to comprehensive lifestyle intervention, when lifestyle
interventions alone do not produce the desired weight loss.

35. Offer pharmacotherapy (i.e., orlistat, lorcaserin, combination phentermine/topiramate | B
extended-release) as an adjunct to comprehensive lifestyle intervention, to patients
with obesity-associated conditions, for its beneficial effects on type 2 diabetes,
hypertension, and/or dyslipidemia.

36. Offer patients who achieve their weight loss goal a program that includes continued B
use of medication for weight maintenance.

Bariatric Surgery

37. Offer bariatric surgery, as an adjunct to comprehensive lifestyle intervention, for A
weight loss in adult patients with a body mass index (BMI) >40 kg/m’ or those with
BMI 35.0-39.9 kg/m” with one or more obesity-associated conditions.

38. Offer bariatric surgery, as an adjunct to comprehensive lifestyle intervention, to A
improve some obesity-associated conditions in adult patients with a body mass index
(BMI) >35.0 kg/m*.

39. Current evidence is insufficient to assess the balance of benefits and harms of offering | |
bariatric surgery as an adjunct to comprehensive lifestyle intervention, for weight loss
or to improve some obesity-associated conditions, to patients over age 65 or with a
body mass index (BMI) <35 kg/m”.

40. Engage all patients who are candidates for bariatric surgery in a general discussion of EO
the benefits and potential risks. If more detailed information is requested by the
patient to assist in the decision-making process, a consultation with a bariatric surgical
team should occur.

41. Provide lifelong follow-up after bariatric surgery to monitor adverse effects and EO
complications, dietary restrictions, adherence to weight management behaviors and
psychological health.

Page 19 of 178



Screening and Assessment for Overweight and Obesity

Recommendations

1. Screen adult patients to establish a diagnosis of overweight or obesity by calculating body mass
index (BMI), and document the presence of overweight or obesity in the medical record. [B]

2. Screen for overweight and obesity at least annually. [EO]

3. Assess for the presence of obesity-associated conditions among overweight patients or patients
with increased waist circumference. [B]

4. Perform a targeted assessment on overweight and obese patients. In addition to the basic
medical history and physical examination, assess for factors contributing to obesity. [EO]

Discussion

Body Mass Index (BMI) is recommended as a practical screening tool to determine overweight and
obesity in adult populations. The BMlI is easily calculated, reliable and is the basis for mortality risk
estimates. [25] BMI is defined as a person’s weight in kilograms divided by the square of the person’s
height in meters (kg/m?). When weight is measured in pounds and inches, the BMI is calculated as
[weight (in pounds)/height (in inches)’]x 703.

The optimal frequency for calculating BMI in the clinical setting has not been evaluated and is a matter
of clinical discretion. [26] However, overweight and obesity pose substantial health risks in both
Veterans and Service members. This increases the importance of regular screening, particularly among
patients who have obesity-associated chronic health conditions or are at risk for conditions that may be
exacerbated by overweight or obesity. Moreover, the harms of screening are minimal and the cost of
screening is relatively low. [26] Screening at

least annually provides an opportunity for Box 1: Common Obesity-Associated
patients and clinicians not only to identify Conditions*

overweight and obesity, but also to engage in e Hypertension**

productive discussions about the benefits of e Type 2 diabetes and pre-diabetes**

maintaining a healthy weight. o Dyslipidemia**

Although BMlI is commonly used to identify * Metabolic syndrome

obesity, there are questions regarding its * Obstructive sleep apnea

accuracy in distinguishing between some obese | ® Degenerative joint disease

and non-obese individuals. For example, * Non-alcoholic fatty liver disease

the optimal BMI for those over 65 may be *Increased waist circumference is considered
slightly higher than for younger people. [27] an obesity comorbidity equivalent
Additionally, use of BMI as an indicator for ** At least moderate evidence exists for
bariatric surgery has been questioned and the modifying these conditions with weight loss.
Swedish Obesity Study (SOS) showed the See Appendix E for details.

reduction in cardiovascular events in those
receiving bariatric surgery was not related to baseline weight. [28,29]
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Measurement of body fat has been suggested as an alternative to BMI for screening for obesity.
Frankenfield found that obesity based on body fat was always present in subjects with a BMI of at least
30 kg/mz. [30] However, 30% of men and 46% of women with a BMI below 30 kg/m2 also had obesity
levels of body fat. [30] Additionally, truncal obesity may be a more important indicator of risk, especially
in people with a BMI below 30 kg/m?. [30]

Waist circumference (WC) is the most practical and reproducible anthropometric measurement for
assessing a patient’s level of abdominal fat and is an indicator of increased disease risk for overweight
patients. [31] Though there are several other ways to estimate body fat, (e.g., skin-fold calipers,
hydrodensitometry, dual energy x-ray absorptiometry, and bioelectrical impedance) most methods are
not readily available or convenient in the clinical setting. Gender-specific WC cut-offs (i.e., greater than
40 inches for a man; greater than 35 inches for a non-pregnant woman) may be used in conjunction with
BMI to identify increased disease risk associated with abdominal or truncal obesity. It should be noted
that waist-to-height ratio may be the best predictor of cardiometabolic risk. [32] The waist
circumference measurement should be made with a tape measure placed around the bare abdomen
just above the iliac crest. The tape should be snug but should not compress the skin and the
measurement should be obtained while the patient is standing at the end of normal exhalation. [33]

Obesity is clearly associated with several chronic health conditions, as shown in Box 1. While increased
BMl is not required for these conditions, it is a risk factor for them. The Work Group chose to focus on
the particular conditions listed in Box 1. However, it is well known that obesity is a health hazard for
many other conditions, such as venous thrombosis, many types of cancer, stroke, and several psychiatric
disorders. [31] See Appendix E for a detailed discussion regarding those conditions listed in Box 1.

An assessment of a ; - -
Box 2: Elements of Medical Assessment of Overweight or Obesity

patient’s health history e History of overweight/obesity and previous weight loss attempts

(Box 2) identifies the e  Current motivation for, and barriers to, weight loss
clinical, social, and e Current and past psychiatric history
behavioral factors that may e Over-the-counter and prescription medication use

affect their weight. In . A!ternative and c.ompler.'n.entary th.erapy u?e .
. . e Dietary and physical activity behaviors or limitations

addition to the basic e Tobacco and alcohol use

medical history and physical e  Family history and obesity in family members

examination, patients e Comorbidities and other conditions which may contribute to obesity
e Social history including support systems

Physical examination of the overweight and obese patient includes:
e Height and weight

should be assessed for
factors contributing to

obesity, including e Calculated BMI
medications, co-morbid e Measurement of waist circumference
conditions, dietary and e Blood pressure

Laboratory tests may be obtained as clinically appropriate based on medical
history and physical examination. These may include:
e Lipid profile
motivation and readiness e ALT/AST
for change. Review of e  Fasting blood glucose/A1C

current medications and

physical activity behaviors
and the patient’s
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health conditions may identify those that may induce weight gain or interfere with weight loss.
Information obtained from the assessment may also be useful when counseling the patient regarding
healthy behaviors and engaging in shared decision-making regarding weight management options.

Normal Weight Patients

Recommendations

5. Consider providing normal weight patients with information and behavioral counseling
regarding healthy diet and physical activity behaviors, in order to maintain a healthy weight. [C]

Discussion

In 2012, based on a systematic review of trials of physical activity or dietary counseling to prevent
cardiovascular disease (CVD), [34] the United States Preventive Services Task Force (USPSTF) issued a C
recommendation regarding offering behavioral counseling interventions to promote a healthful diet and
physical activity for cardiovascular disease prevention in adults. [35] Behavioral counseling interventions
in clinical care are those activities delivered by primary care clinicians and related healthcare staff to
assist patients in adopting, changing, or maintaining health behaviors. [36] The USPSTF panel concluded
with moderate certainty, that medium- or high-intensity behavioral counseling interventions in the
primary care setting to promote a healthful diet and physical activity have a small net benefit in adult
patients without CVD, hypertension, hyperlipidemia, or diabetes. [34,35] Medium-intensity behavioral
counseling interventions are at least 30 minutes per session, usually involve multiple sessions, and are
often delivered by health educators or nurses, counselors or psychologists, dietitians or nutritionists, or
exercise instructors or physiologists, rather than primary care providers themselves. Therefore,
clinicians may choose to selectively counsel patients, or consider referring patients for counseling
services available within the health care setting or the community. The clinician may take the following
into consideration when choosing whether to provide or refer for behavioral counseling interventions:
risk factors for CVD, a patient's readiness for change, social support and community resources that
support behavioral change, and other health care and preventive service priorities. [35]

Normal weight patients may be educated about the health benefits of maintaining a healthy weight,
praised for current healthy eating and physical activity behaviors, advised to balance caloric intake and
energy expenditure, and encouraged to maintain a healthy weight. Patient education may also include
recommending a diet balanced in fruits, vegetables, lean protein, whole grains, and low-fat dairy
products.® In addition, moderate intensity daily physical activity (>30 min/day, five of more days per
week) should be encouraged.” [37]

!see MyPlate at http://www.choosemyplate.gov or VHA’s Eat Wisely and Strive for a Healthy Weight Healthy
Living messages at http://www.prevention.va.gov/Healthy_Living/Nine_Healthy Living_Messages.asp

? see VHA's Be Physically Active Healthy Living message at
http://www.prevention.va.gov/Healthy_Living/Nine_Healthy_Living_Messages.asp
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Overweight Patients Without Obesity-Associated Condition(s)

Recommendations

6. Consider providing overweight patients without obesity-associated conditions with information
and behavioral counseling regarding healthy diet and physical activity behaviors, in order to
pursue a healthy weight. [C]

Discussion

There is no evidence that weight loss interventions reduce mortality or morbidity from chronic disease
among overweight/non-obese patients. However, adults who are overweight may still be at increased
risk for developing chronic conditions (e.g., hypertension, diabetes, dyslipidemia, and cardiovascular
disease). Furthermore, as body weight tends to increase with age, young adults who are overweight are
at increased risk for gaining weight over time and becoming obese.

As noted in the section on normal weight patients, the United States Preventive Services Task Force
(USPSTF) concluded that, for adult patients without cardiovascular disease (CVD) or CVD risk factors,
there is adequate evidence that the benefits of medium-to-high intensity behavioral counseling
interventions to improve diet and increase physical activity have a small net benefit. [34,35] See the
section on normal weight patients for the USPSTF definition of a behavioral counseling intervention and
the criteria used to specify medium-intensity behavioral counseling interventions. Clinicians may decide
to selectively provide medium-to-high intensity behavioral counseling interventions to overweight
patients without obesity-associated conditions, or refer these patients for behavioral counseling services
taking the following into consideration: other risk factors for CVD, a patient’s readiness for change,
social support and community resources that support behavioral change, and other health care and
preventive service priorities. [35]

Offering information about the benefits of healthy eating, physical activity, and achieving a healthy
weight may also be valuable. See the section on normal weight patients for examples of content and
resources for offering educational information regarding these topics.

For those overweight patients without obesity-associated conditions who request help to lose weight,
establishing reasonable weight management goals, setting realistic expectations, and developing a plan
to meet healthy eating, physical activity and weight management goals may be valuable.

Overweight Patients With Obesity-Associated Condition(s)

Recommendations

7. Offer comprehensive lifestyle intervention to achieve weight loss and to improve blood pressure
and/or glucose control in overweight patients. [A]

8. Offer comprehensive lifestyle intervention to overweight patients with dyslipidemia for weight
loss and to improve lipid levels. [B]
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9. Current evidence is insufficient to recommend for or against offering comprehensive lifestyle
intervention for weight loss to overweight patients with degenerative joint disease, non-
alcoholic fatty liver disease and/or obstructive sleep apnea to reduce harms of these conditions.

(1]

Discussion

The ultimate goal of weight loss is to reduce or prevent major adverse cardiovascular events (MACE) i.e.,
myocardial infarction, stroke, or cardiovascular mortality and to reduce all-cause mortality. High quality
evidence in the form of randomized controlled trials have not shown, or are not available, to
demonstrate prevention of MACE outcomes from weight loss intervention in those who are overweight.
For instance, the Look AHEAD trial was halted after nearly 10 years of follow-up based on a futility
analysis when the intervention condition failed to reduce MACE in patients with type 2 diabetes. [38]

While MACE may not be affected, there is good evidence that some of the obesity-associated conditions
can be favorably modified by weight loss. This discussion focuses on some of the more common obesity-
associated conditions listed in Box 1.

There is strong evidence that weight loss resulting from comprehensive lifestyle interventions
significantly impacts hypertension, [38-44] type 2 diabetes, [31,39,45-48] and pre-diabetes [39,46] in the

overweight population. There is also moderate evidence that weight loss has beneficial effects for
dyslipidemia. [31,39,46,49] In this guideline, we define comprehensive lifestyle interventions for weight
loss as interventions that combine dietary, physical activity and behavioral components, and include at
least 12 intervention sessions over a 12 month period. See recommendation 18 in General Treatment
Principles for additional discussion regarding the evidence supporting this definition of comprehensive
lifestyle intervention.

Because prevention of MACE generally requires many years of follow-up, it is hoped that weight loss
induced improvements in cardiovascular risk factors (i.e., hypertension, type 2 diabetes, and
dyslipidemia) will ultimately result in improved cardiovascular morbidity and mortality.

Currently, there is insufficient evidence to show that weight loss in overweight patients improves health
outcomes related to osteoarthritis or obstructive sleep apnea or improves quality of life. Additionally,
few weight loss studies specifically measured all components of the metabolic syndrome though it is
expected that this condition would improve from the positive benefits of weight loss on blood pressure,
glucose control, and lipids.

Non-alcoholic fatty liver disease (NAFLD), though not mentioned in the 2006 CPG, is increasing in
prevalence and warrants discussion. NAFLD encompasses a broad range of conditions from simple fatty
liver to advanced cirrhosis. The inflammatory state of NAFLD is known as non-alcoholic steatohepatitis
(NASH). NAFLD is the most common form of liver disease in the US and its prevalence is estimated to be
10-46%. [11,12] One study estimates that approximately 40% of NAFLD will progress to NASH. [14]
NAFLD has surpassed alcohol as a primary cause for liver transplants in the US and will likely become the
leading cause of liver transplant ahead of hepatitis C within 10-20 years. [13] Though lifestyle
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interventions for weight loss may be promising for NAFLD and NASH, lack of sufficient data and high risk
of bias in published studies preclude any firm recommendations.

For a more detailed discussion of obesity-associated conditions and quality of life, see Appendix E.

Obese Patients

Recommendations

10. Offer obese patients comprehensive lifestyle intervention for weight loss to improve lipid levels,
blood pressure, and/or glucose control. [A]

11. Offer obese patients comprehensive lifestyle intervention for weight loss to reduce harms of
obstructive sleep apnea. [B]

12. Consider offering obese patients comprehensive lifestyle intervention for weight loss to reduce
harms of degenerative joint disease. [C]

13. Current evidence is insufficient to support weight loss through comprehensive lifestyle
intervention for reducing harms of non-alcoholic fatty liver disease. [I]

Discussion

The data previously cited for overweight patients show strong net benefit for weight loss when
hypertension, type 2 diabetes, pre-diabetes and/or dyslipidemia are present. Comprehensive lifestyle
intervention has also been shown to produce these strong benefits for obese patients. [31,38-49]
Weight loss from comprehensive lifestyle intervention in the obese produces benefit for those with
obstructive sleep apnea and this benefit is comparable to that seen with the more dramatic weight loss
associated with bariatric surgery. [50] The improvement is primarily seen through measurement of the
apnea-hypopnea index (AHI) rather than daytime sleepiness or quality of life. [51,52] In the Sleep AHEAD
study, 13.6% of subjects had a decrease in AHI from a mean of 23.2 to less than 5 events per hour, which
was considered a clinical cure. [53]

The evidence for benefit from weight loss in osteoarthritis is somewhat less. A meta-analysis of four
studies showed the reduction in self-reported disability and pain, though statistically significant, was
weak; there was no clinical effect via the global osteoarthritis disease index. [54]

There is insufficient evidence to recommend lifestyle interventions for weight loss to benefit non-
alcoholic fatty liver disease (NAFLD) or quality of life. See discussion above in the section on overweight
patients for more on the benefits to NAFLD. Additionally, few studies specifically measured all
components of the metabolic syndrome, though it is expected that this condition would improve from
the positive benefits of weight loss on blood pressure, glucose control, and lipids.

For a more detailed discussion of obesity-associated conditions and quality of life, see Appendix E.
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Shared Decision-Making

Recommendations

14. Reach a shared understanding with overweight and obese patients about the risks of overweight
and obesity and the benefits of weight management. [EO]

Discussion

The clinical team and the patient should reach a shared understanding of the risks and benefits related
to an individual’s present weight and overall health status, and the potential risks and benefits of
treatments for overweight and obesity. Achieving shared understanding of the patient’s health status
and conditions is an important step in the process of helping the patient consider self-management
strategies and make informed decisions about the treatment approach. [55] The recommended process
for achieving shared understanding is based on evidence-based principles of health education, [56]
health behavior counseling [36,57] shared decision-making [55] and motivational interviewing. [58,59] It
is useful to begin by asking permission to discuss weight in order to ensure that patients are receptive.
Asking permission supports patient autonomy and is consistent with the principles of motivational
interviewing, an evidence-based clinical method for building motivation for behavior change. [59]
Specific techniques for effectively reaching shared understanding are specified in Box 3. [56-60]

Reaching a shared understanding with a
Box 3: Methods for Reaching Shared Understanding

e Ask permission to discuss weight-related health risks and
the potential benefits and risks of weight loss and weight

examination and laboratory testing, as management

well as information about risks associated | ® Explore the patient’s understanding, beliefs, experience

and values regarding the health risks associated with their

weight and the impact of weight management on their

health and wellbeing, and tailor information accordingly

conditions are present. However, the e Share information about potential health risks based on

process is more than simply informing or the patient’s BMI and current health status and the
presence of weight-associated conditions

e Emphasize, if needed, the value of viewing obesity as a
chronic disease condition that requires ongoing attention

interventions. It requires engaging in a and weight management

dialogue with patients that begins with e  Provide small amounts of information in a manner that is
easy to understand

e Use a “teach-back” method to confirm shared-
understanding

patient includes presenting objective
data obtained from the patient’s history,

with the patient’s current weight,
particularly when obesity-associated

educating a patient about their
conditions and the benefits of weight loss

exploring their knowledge about the links
between excess weight and their health

conditions and risks. It is often useful to

review the patient’s prior experience with weight management, their beliefs and values about the
benefits of weight loss, as well as the influences of relatives and friends. Exploring such issues helps the
health care team to tailor information and advice, aligh recommendations with values (e.g., “preventing
complications of diabetes will help you to be available to your family, which you said is very important to
you”), respect preferences, build motivation and work collaboratively with the patient to plan the next
step in weight management.
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General Treatment Principles

Recommendations

15. Perform an in-depth clinical assessment in order to assess the risks and benefits of different
weight management treatments and to develop a weight management plan. [EO]

16. Use motivational interviewing techniques to evoke patient motivation to accept and participate
in weight loss treatments. [EO]

17. Convey the importance of weight loss and maintenance as a lifelong commitment rather than a
brief episode of treatment. [EQ]

Discussion

Choice among weight management options builds upon the initial targeted assessment discussed
previously and includes a more thorough assessment of previous experience with weight loss and
response to treatments, presence of conditions or factors that increase risk of untoward reactions to
elements of treatments (e.g., previous adverse effects from weight loss pharmacotherapy, surgical
risks), as well as patient preferences. Ultimately, patient preference will determine choice of treatment.
Obesity can also be induced or exacerbated by health conditions and by certain medications. Therefore,
it is important to identify these potential contributors to obesity before initiating treatment.

For a patient who is willing to commit to a weight loss intervention, a thorough assessment of the
patient’s dietary and physical activity behaviors is an essential element of effective behavioral
intervention programs for obesity (see also: recommendation 18 and associated discussion). It is useful
to assess current levels of physical activity (including activity type, frequency, duration, and intensity)
and the presence of sedentary behaviors (e.g., prolonged television watching). Dietary evaluation may
include an assessment of problem eating behaviors (e.g., excessive snacking, frequent high caloric fast
foods), while weight and dieting history may include the number and types of diets and attempts at
weight loss, possible triggers of weight gains and losses, and the range of weight changes. Social and
psychological assessment should include exploration of motivation to change dietary, physical activity
and monitoring behaviors. Assessment may identify barriers as well as strengths and resources that may
impact patient participation in weight loss programs.

If an initial assessment of the patient’s . :

L . ) Box 4: Principles and Core Strategies of
motivation indicates that the patient is not ready L .

] Motivational Interviewing

to commit to recommended treatment, an 1. Resist directing
intervention based on motivational interviewing 2. Understand the patient’s motivation
may be considered. Though there is considerable 3. Listen with empathy
evidence that using motivational interviewing 4. Empower the patient by building confidence
increases the likelihood that a patient will follow 5. Ask open-ended questions to evoke change
through with treatment recommendations across talk . . . .

] . ] 6. Provide affirmations, reflections, and
a wide range of health behaviors, there is only .

summaries

limited evidence for the impact of motivational

interviewing on follow through with weight management treatment. [59,61-69] Principles and core
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strategies of motivational interviewing are listed in Box 4. For a more detailed discussion of motivational
interviewing, please see Appendix F.

Once a patient is engaged in treatment, weight loss and maintenance should be conceptualized as a
lifelong commitment rather than a brief episode of treatment. Patient participation in each element of
the plan should be stressed at initiation of treatment and periodically over the duration of treatment,
particularly if lapses occur. Building a collaborative relationship with the patient is central to establishing
trust and is associated with improved patient attendance and participation in treatment activities and
adherence to behavioral elements of intervention. [70] Building a strong collaborative provider-patient
relationship is accomplished through the use of effective patient-centered communication strategies,
including open-ended questions, reflective listening, empathy, support of patient autonomy, and
affirmation of effective coping and self-care strategies. [70]

Recommendations

18. Offer patients at least 12 contacts within 12 months of a comprehensive lifestyle intervention
that combines dietary, physical activity, and behavioral strategies. [B]

Discussion

In this guideline, we define “comprehensive lifestyle interventions” for weight loss as interventions that
combine three critical “lifestyle” components (i.e., dietary, physical activity and behavioral components)
and include at least 12 intervention sessions over a 12 month period. This definition is based on the
2011 Agency for Health Research and Quality (AHRQ) evidence synthesis that found that intensive (12 or
more sessions in 12 months) multicomponent lifestyle interventions were associated with significantly
greater weight loss than less intensive interventions. High intensity lifestyle interventions (12 or more
sessions) achieved a total weight loss of 4-7 kg in intervention groups compared to 1.5-4 kg of weight
loss in less intensive interventions. [31,71]

The AHRQ evidence-based synthesis found that the behavioral component of the comprehensive
lifestyle intervention usually included the following elements: setting weight loss diet and physical
activity goals, addressing barriers to change, self-monitoring, and strategizing how to maintain lifestyle
changes. [26,71] These elements are also emphasized in other reviews of comprehensive lifestyle
intervention for weight loss. [72,73] Evidence suggests that no single type of behavioral strategy is
superior to the others and that multimodal strategies appear to work better than one strategy alone.
[9,71,73]

These findings led to the 2012 United States Preventive Services Task Force (USPSTF) recommendation
that patients with a BMI of 30 kg/m? or higher should be offered or referred to intensive,
multicomponent behavioral interventions. This recommendation received a B Grade, indicating that the
USPSTF found there is high certainty that the net benefit is moderate. [26] As noted above, we prefer to
use the term comprehensive lifestyle intervention to refer to the effective intervention elements, an
approach favored in other recent reviews [73] and in the American Heart Association/American College
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of Cardiology/The Obesity Society Guideline for the Management of Overweight and Obesity in Adults.
(74]

Three recently completed high quality trials tested comprehensive lifestyle interventions delivered in
primary care settings. [75-77] All of the active intervention arms across the three studies provided two
years of intervention and more than 12 intervention contacts during the first year, delivered by trained
counselors/coaches either in-person in the primary care setting, via telephone, or via a web-based
interface. All three studies reported that the intensive intervention arms, which included dietary,
physical activity, behavioral and supportive components, produced significantly greater weight loss than
usual care conditions. Taken together, these three trials demonstrate the effectiveness and impact of
delivering comprehensive lifestyle interventions in real-world primary care settings. Other recent
research in primary care settings suggest that interventions that are delivered by non-physician staff or
include referral to evidence-based commercial programs (with primary care clinician follow-up and
support) are more likely to lead to clinically significant weight loss than interventions delivered by
physicians alone. [73,78]

See Appendix G for more background on the evidence for the effectiveness of comprehensive lifestyle
interventions on weight loss outcomes.

Recommendations

19. Plan a net deficit of 500 to 1,000 kcal/day addressing both diet and physical activity to achieve a
weight loss of 0.5 to 2 pounds per week, resulting in a 5-10% reduction in body weight over 6
months. [A]

Discussion

The centerpiece of any weight loss program is the creation of an energy deficit which, regardless of any
co-existing metabolic condition, results in weight loss. [73] While it is true that one pound of weight loss
occurs whenever the net energy deficit equals 3500 kcal, it is difficult to predict the actual amount of
weight loss due to alterations in energy requirements as a result of changing body mass. [79] Hence,
even when the levels of physical activity and caloric intake that led to initial weight loss are unchanged,
the magnitude of weight loss will not be sustained. With this in mind, an energy deficit is created by
either increasing energy expenditure or decreasing energy intake and it is preferable to have a
combination of both. Hence, as noted previously, a balanced comprehensive lifestyle approach that
includes increased physical activity, reduced caloric intake, and use of behavioral strategies to promote
self-monitoring and achievement of dietary and behavioral goals is recommended. [9,26,73] This
approach is also consistent with the American Heart Association/American College of Cardiology/The
Obesity Society Guideline for the Management of Overweight and Obesity in Adults. [74] See the section
on Dietary Approaches for additional dietary recommendations and discussion.

Setting appropriate, specific, and realistic weight loss goals is critical to successful weight management.
[9,80] Achieving 5-10% weight loss after 6 months is a reasonable initial treatment goal that can
produce clinically significant benefits, especially for patients with obesity-associated conditions.
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[9,26,71,73] A short-term initial weight loss goal of 0.5-2.0 pounds per week is achievable with a net
caloric deficit of 500-1,000 kcal/day. This short-term weight loss goal, along with specific dietary,
physical activity and self-monitoring goals can serve as benchmarks for assessing progress during initial
treatment.

Recommendations

20. Assess adherence to the weight loss program one-to-two times per month by measuring the
patient’s weight and providing feedback and ongoing support. [EQ]

21. Re-evaluate the treatment plan for patients who have lost an average of less than 0.5 pound per
week. [EO]

Discussion

As previously noted, weight loss is enhanced when patients participate in a comprehensive lifestyle
intervention that includes at least 12 visits over 12 months. This level of intensity of intervention
provides opportunities for patients to address the challenges of adopting the dietary, physical activity
and other behavioral strategies that are required to achieve weight loss goals.

Frequent treatment contacts also provide opportunities to review the patient’s progress and assess the
patient’s experience in making desired changes in dietary, physical activity and other self-management
behaviors. Measuring weight at these visits is critical to tracking progress, as is identifying barriers to
treatment plan adherence. [73,74] If motivation is waning, or the patient is having difficulty meeting
behavioral goals, specific attention to these elements of treatment is warranted. [68,73] If, despite
increased attention to these barriers, the patient continues to struggle to meet short-term weight loss
goals, consideration should be given to increasing the intensity of treatment. Considerations for
intensification include: increasing the intensity or frequency of the comprehensive lifestyle intervention,
adding a recommended pharmacotherapeutic agent for weight loss, and referral to a bariatric surgical
team. See the algorithm as well as recommendations regarding pharmacotherapy and bariatric surgery
for further guidance.

Recommendations

22. Offer patients who have met their weight loss goals a comprehensive maintenance program
consisting of behavioral components and ongoing support. [B]

Discussion

Once long-term weight loss goals have been achieved, the focus of weight management shifts to
preventing weight regain, a goal that requires maintenance of dietary and physical activity behaviors
and many of the other self-management behaviors that contributed to successful weight loss. [81]
Evidence demonstrates that the majority of people who lose weight regain much of that weight over a
period of one to five years in the absence of continued intervention.[73,81,82] Data from the National
Weight Control Registry (NWCR) indicate that approximately 20% of individuals who achieve a 10%
reduction in body weight maintain the loss for at least one year. [81] The NWCR data indicate that those
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who maintain their weight loss for more than five years report eating a low-calorie, low-fat diet; eating
breakfast regularly; engaging in high levels of physical activity (approximately 1 hour per day); self-
monitoring weight on a nearly daily basis; and maintaining a consistent eating pattern across weekdays
and weekends. There is also evidence from controlled trials that offering a comprehensive maintenance
intervention that includes dietary, physical activity and behavioral components plus ongoing support
reduces the likelihood of weight regain. [71,73,83,84]

For example, Perri and colleagues compared groups that underwent a 20-week comprehensive lifestyle
intervention with no follow-up to four forms of follow-up contact, each with a different emphasis. [85]
The participants in the four continued contact groups maintained 82.7% of the mean post-treatment
weight loss, compared with 33.3% in the no follow-up contact group. Perri and colleagues also
compared two extended follow-up groups to a no follow-up contact group following a 20-week
treatment program. Both the completed only and the intention-to-treat analysis found that those
groups who were given extended contact maintained a significantly greater percentage of their initial
weight loss at the 12-month post-treatment point. [86]

More research is needed in the area of weight loss maintenance particularly regarding duration of the
maintenance intervention and the frequency and mode of contact (e.g., face-to-face, telephone, text
message, or email).

Because the rates of regain after weight loss are high, it is vitally important to continue to measure
weight in those achieving weight loss goals at each routine health visit or at least twice per year.

Behavioral and Lifestyle Approaches

Recommendations

23. Offer comprehensive lifestyle interventions for weight loss, in either individual or group setting.
(B]

24. Offer telephone-based comprehensive lifestyle intervention for weight loss, either as an
alternative or an adjunct to face-to-face intervention. [B]

25. There is insufficient evidence for or against offering internet-based comprehensive lifestyle
intervention for weight loss, as an alternate or adjunct to face-to-face intervention. [I]

Discussion

As discussed in the General Treatment Principles section, comprehensive lifestyle interventions for
weight loss that feature behavioral, dietary and physical activity components are highly effective for
producing weight loss. [26,31,71,73] Behavioral approaches and strategies help overweight and obese
individuals modify eating, activity and related thinking behaviors that contribute to their excess weight.
[73] The Agency for Health Research and Quality (AHRQ) evidence synthesis identified the following
behavioral strategies as common to successful interventions: setting weight loss diet and physical
activity goals, addressing barriers to change, self-monitoring, and strategizing how to maintain lifestyle
changes. [26,31,71] Other common behavioral strategies include stimulus control, positive
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reinforcement, stress management, problem solving, and cognitive restructuring activities. Evidence
suggests that no single type of behavioral strategy is superior to the others and that multimodal
strategies appear to work better than one strategy alone. [9,31,73] As discussed in the General
Treatment Principles section, higher intensity comprehensive lifestyle intervention that includes
behavioral strategies is more effective than lower intensity interventions. [26,31,71,73] Further
description of specific behavioral strategies can be found in the Appendix G.

Recommendations 24 and 25 address the format for delivering comprehensive lifestyle intervention.
Though comprehensive lifestyle interventions are often delivered in group programs, treatments
utilizing either group or individual face-to-face formats are effective. [26,31,71,73] Though a single
randomized controlled trial found that a group format produced significantly greater weight loss (about
two kilograms) than individual care [87], no firm conclusions can be made about the comparative
effectiveness of group versus individual formats of comprehensive lifestyle interventions. [71,74]
Several studies have demonstrated that telephone-based comprehensive lifestyle interventions are
effective for achieving weight loss. [73,88] Thus, delivering comprehensive lifestyle intervention by
telephone is an alternative for those who cannot participate in face-to-face interventions or as a
supplement to face-to-face sessions. Evidence regarding the comparative effectiveness of telephone
versus face-to-face comprehensive interventions is lacking. [71]

The internet or other electronic health (e-health) delivery systems offer alternatives to person-to-person
treatment programs. Though e-health interventions offer the opportunity for asynchronous intervention
that increase accessibility to an intervention and trained interventionists, several studies indicate that
in-person comprehensive lifestyle intervention is superior to internet-based adaptations. [89-91] There
is limited evidence that electronic formats may be effective for delivering maintenance interventions.
[92] However, there is currently insufficient evidence to recommend for or against providing internet or
other electronic comprehensive weight loss interventions as an alternative or adjunct to face-to-face
interventions.

Dietary Approaches

Recommendations

26. Offer any of several diets that produce a caloric deficit and have evidence for weight loss
efficacy and safety (e.g., low-carbohydrate, Dietary Approaches to Stop Hypertension (DASH), or
low-fat). [A]

27. Offer very-low-calorie diets for weight loss, but only for short durations (12-16 weeks) and
under close medical supervision. [B]

28. Offer meal replacements to achieve low-calorie or very low-calorie diets. [A]

Discussion

Diet is one of the three pillars of the comprehensive lifestyle intervention and a referral to a registered
dietitian should be made as part of a comprehensive lifestyle approach to weight loss. A 10% weight loss
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over six months is an achievable weight loss goal. Together with physical activity, a total calorie deficit of
500-1000 kcal/day is required to achieve weight loss of 1-2 lbs per week for the first 12-16 weeks.
Because dietary restriction is measurable and predictable, it is frequently the hallmark of achieving this
negative energy balance. It is more difficult to achieve a comparable calorie deficit through physical

activity alone—it may take 225-420 minutes of moderate-intensity aerobic exercise per week (e.g.

walking 35 miles per week) to lose one pound per week.
[9,73]

From the standpoint of creating a calorie deficit, the choice
of a specific diet is less important; rather it is the
attainment of caloric deficit that is the key to weight loss.
[73,93-98] Any nutritionally balanced diet can be

Box 5: Categories of Fat and

Macronutrient Composition of Diets

High-fat (55 to 65 percent), low-
carbohydrates (100 grams of
carbohydrates per day), high-
protein diets

recommended (See Box 5 and Table 2 for examples).
[73,91,99-101] The focus should be on adherence to a diet
that is individualized for medical and metabolic conditions

e Moderate-fat (20 to 30 percent),
balanced nutrient reduction diets,
high in carbohydrates and

and ease of long-term maintenance and adherence. moderate in protein

[22,73,74] e Low-fat (11 percent to 19 percent)

and very-low-fat (VLF) (10 percent),
very high-carbohydrates, moderate-
protein diets

The Dietary Approaches to Stop Hypertension (DASH) diet
is endorsed by the US Department of Health and Human

Services while the MyPlate Food Guidance System is

endorsed by the US Department of Agriculture. The Academy of Nutrition and Dietetics recommends
portion control with total daily calories split over four to five meals per day. [98] Nutritionally complete
very-low-calorie diets (<800 kcal/day) may be considered under close supervision for 12-16 weeks, but
post-diet maintenance is crucial for maintaining the substantial weight loss that is possible. High-fat, low
carbohydrate diets demonstrate better-than-average weight loss up to six months, [101] but weight loss
beyond one year mirrors other macronutrient diet plans. [39,46,102]

The use of commercial programs with proven track records of successful weight loss may be effective for
some patients. See Appendix H for a discussion of this and other select dietary models, e.g.,
Mediterranean, low-carbohydrate, and low-glycemic index.

Table 2: Definitions of Common Diets

. Content (% of total calories)

Diet approach -
Fat Carbohydrates Protein
Very-low carbohydrates <20
. 55-65 25-30
(High-fat) (<100g)
Low carbohydrates
20-30 30-40 25-30
(Moderate-fat)
Moderate-fat, balanced nutrient
reduction 20-30 55-60 15-20
(Low-calorie)

Low-fat 11-19 >65 10-20
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Physical Activity Approaches

Recommendations

29. Offer physical activity elements (e.g., home fitness, lifestyle, or structured/supervised physical
activities) that can be combined to produce a caloric deficit leading to weight loss. [A]

30. Offer physical activity options that include short intermittent bursts (at least 10 minutes) as well
as longer continuous exercise. [A]

31. Offer, as part of a comprehensive lifestyle intervention, moderate-intensity physical activity
performed for at least 150 minutes/week to result in weight loss. [A]

32. Offer, as part of comprehensive lifestyle intervention, moderate-intensity physical activity
performed for 200-300 minutes per week to prevent weight regain after initial weight loss. [EO]

Discussion

The Surgeon General’s Vision for a Healthy and Fit Nation 2010, [103] the American College of Sports
Medicine (ACSM) and others recommend at least 150 minutes of moderate-intensity physical activity
per week for general health benefits. [99] Two large randomized controlled trials of lifestyle intervention
have shown the benefit of this level of exercise for producing weight loss and cardiovascular risk
reduction. [39,46]

However, physical activity may be an ineffective way to lose weight if unaccompanied by caloric
restriction. [99,104] In Miller's meta-analysis of interventional trials employing diet and/or exercise, the
mean weight loss at 15.6 weeks for exercise alone vs. exercise with diet was -2.9 kg and -11.0 kg,
respectively. [105] One of the reasons may be the amount of effort needed through activity alone to
produce the energy deficit required for any level of weight loss. In a study conducted by Ross et al.,
subjects with no change in caloric intake, exercised on average of one hour per day at 77% of maximal
predicted heart rate in order to lose approximately 1.4 Ibs per week for a total of 16.5 pounds at 12
weeks. [106] To lose one pound per week, it may take walking 35 miles per week. [73] Since weight loss
is contingent on the principle of energy deficit, a dose-response exists, i.e., greater duration and
intensity will result in more weight loss. When physical activity is a component of a comprehensive
lifestyle intervention (CLI), lesser amounts of activity may be needed to achieve weight loss. The
American Heart Association/American College of Cardiology/The Obesity Society (AHA/ACC/TOS)
Obesity CPG recommends that CLI include at least 150 minutes/week of aerobic physical activity such as
brisk walking. [74] Participants in the Diabetes Prevention Program targeted at least 150 minutes of
physical activity per week as part of CLI and lost over 6 kg at 6 months. [46] Similarly, participants in the
Look AHEAD trial targeted at least 175 minutes of physical activity per week as part of CLI and lost over 8
kg at 12 months. [38]

Physical activity is particularly crucial for weight maintenance after weight loss. The actual level of
physical activity required for weight maintenance has not been determined as there is a lack of high
quality randomized controlled trials. [99,107] For instance, controlled studies showed no difference
[108-113] or mixed results [114] in weight in those randomized to the increased physical activity group.
Secondary analysis of trials has shown that longer duration (>200 minutes per week) [107,108] or higher

Page 34 of 178



intensity (>2500 kcal/week) [110] physical activity is associated with improved weight maintenance.
Additionally, observational studies indicate that higher levels of physical activity are associated with
greater weight maintenance after weight loss. [115] For instance, those in the National Weight Control
Registry who were able to maintain a weight loss of 30 pounds for five years averaged approximately
one hour per day of moderate-intensity activity such as brisk walking. [81] Given the available literature,
the ACSM advocates a “more is better” approach and recommends approximately 60 minutes of walking
per day at moderate intensity (approximately four miles per hour) to maintain weight after initial weight
loss. [99] The AHA/ACC/TOS CPG recommends high levels of physical activity, i.e., 200-300
minutes/week, for weight loss maintenance. [74]

The benefits of physical activity extend beyond weight loss. Epidemiological studies show that those
who walk regularly have a reduced risk of cardiovascular disease. [116,117] Furthermore, randomized
control trials have clearly demonstrated reduction in cardiovascular risk factors with physical activity,
particularly when combined with an overall lifestyle approach. [39,46,73,99]

Physical activity should be initiated after the patient and provider have developed a plan that includes
activity type, intensity, duration, and frequency. A detailed physical activity prescription is more likely to
be adhered to if factors such as patient preference, progress, target weight loss, and physical abilities
are considered. Simply increasing activity by approximately 30 minutes per day above baseline by
walking or taking stairs instead of elevators may be all that it takes for some to achieve modest weight
loss. [118] Such home-based lifestyle interventions can be just as effective as formal structured and
supervised exercise programs and may actually result in greater adherence over the long-term.
[106,116] Furthermore, short intermittent bursts of exercise are just as effective as longer duration
exercise if the total estimated calorie expenditure is the same. [118,119] Due to difficulty maintaining
longer duration exercise, it is typically not any more effective or may be less effective than shorter
duration exercise for the maintenance of weight loss. [114]

As alluded to above, several organizations have made recommendations on the amount of physical
activity to engage in and there is general agreement that the intensity of exercise should be moderate
and carried out at least 30 minutes per day to achieve improved health outcomes. [9,37,99,103] The
intensity of an activity is quantified by a metabolic equivalent (MET). A single MET is defined as 3.5 ml of
oxygen consumption per kg per minute (3.5 ml 0%/kg/min), which is also equivalent to 1 kcal/kg/hr of
energy use. Activity of light intensity is defined as 1.1-2.9 METS, moderate-intensity as 3.0-5.9 METS and
vigorous activity as > 6 METS. One MET or 1 kcal/kg/hr represents the typical metabolic rate or energy
cost of sitting quietly at rest. A 2.0 MET activity, such as driving a car, requires twice the energy required
to sit quietly. Walking slowly requires 3.0 METs. A typical moderate intensity walking pace is four miles
per hour. Appendix | lists the MET equivalent for various types of physical activity. Additionally, the
Compendium of Physical Activities was developed to provide consistency in scoring physical activity
guestionnaires and provides METs associated with common physical activities in 21 general categories.
[120] It can be accessed at https://sites.google.com/site/compendiumofphysicalactivities/. It should be

noted that the compendium does not account for adjustments in MET values based on individual
weights. Thus, these MET values may be incorrect, depending on the weight, fitness level, and age of the
patient and should not be used as a way to calculate precise caloric expenditure.
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The estimated kcal energy expenditure associated with any physical activity can be calculated as follows:

kcal per week = METs x number of sessions per week x hours per session x body weight in kg

Some examples of physical activity and exercise are available in Appendix .

Pharmacotherapy

Recommendations

33.

34.

35.

36.

Offer pharmacotherapy with the combination phentermine/topiramate extended-release to
patients with a body mass index (BMI) 230 kg/m? and to those with a BMI 227 kg/m? who also
have obesity-associated conditions, as an adjunct to comprehensive lifestyle intervention, when
lifestyle interventions alone do not produce the desired weight loss. [A]

Offer pharmacotherapy with orlistat or lorcaserin to patients with a body mass index (BMI) 230
kg/m2 and to those with a BMI >27 kg/m2 who also have obesity-associated conditions, as an
adjunct to comprehensive lifestyle intervention, when lifestyle interventions alone do not
produce the desired weight loss. [B]

Offer pharmacotherapy (i.e., orlistat, lorcaserin, combination phentermine/topiramate
extended-release), as an adjunct to comprehensive lifestyle intervention, to patients with
obesity-associated conditions, for its beneficial effects on type 2 diabetes, hypertension, and/or
dyslipidemia. [B]

Offer patients who achieve their weight loss goal, a program that includes continued medication
use for weight maintenance. [B]

Discussion

Although lifestyle changes alone can result in weight loss for some, many overweight and obese patients
need additional interventions for weight reduction. The use of pharmacologic treatment for obesity has

increased in response to the increasing prevalence of obesity. A number of medications have been

approved for short-term use e.g., diethylpropion and phentermine, but data on their effectiveness or

safety following long-term exposure is lacking. [121] The evidence of efficacy beyond one year of

treatment is limited to orlistat, lorcaserin, and to the combination phentermine/topiramate extended-
release (P/T ER) that have all been approved by the Food and Drug Administration (FDA) for treating
obesity among people with body mass index (BMI) greater than 30 kg/m? or BMI >27 kg/m? with
obesity-associated conditions. Life time risk from complications of diabetes, hypertension and other

obesity related disorders are related to factors such as life expectancy, duration of disease, and co-
morbid conditions. Therefore the potential benefits of the medications in ameliorating the natural

history of the disease need to be carefully balanced with the potential side effects of medications,

particularly in populations in which they have not been evaluated. Side effects are common and

continual assessment by the provider for both efficacy and safety is necessary. As there is no data for
the efficacy and safety of the use of any combination of orlistat, lorcaserin, or P/T ER, the use of these
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drugs in combination is not recommended. The use of weight loss drugs during pregnancy is
contraindicated.

A comprehensive lifestyle intervention (CLI) consisting of a reduced-calorie diet, increased physical
activity, and behavioral modification provides the safest and most successful therapy for weight loss and
weight maintenance. Systematic reviews, meta-analyses and subsequent randomized controlled trials
provide good evidence that the use of medications (orlistat, combination P/T ER, or lorcaserin)
combined with CLI result in weight loss in obese adults when used for six months to one year and can
also lessen weight regain as a part of a weight maintenance program. [121-131] CLI should be continued
when pharmacotherapy is initiated. After one year, and under these conditions, orlistat and lorcaserin
result in an approximate mean weight loss of 3 kg greater than placebo. Patients taking the combination
P/T ER averaged a 6.7 to 8.8 kg greater weight loss compared to placebo. A >5% loss from baseline
weight was achieved by 21%, 37% to 47%, and 62% to 70% of persons taking orlistat, lorcaserin, and
combination P/T ER, respectively. [121,122,125-131]

Controversy exists around the optimal timing of introducing pharmacotherapy into a weight loss
program. Some providers favor prescribing these agents only after CLI has failed to produce weight loss
consistent with goals. Others offer these agents earlier in treatment to assist in the initiation of weight
loss, boost patient self-confidence, and expedite the reduction in risk for obesity-associated conditions.
Regardless of when pharmacotherapy is introduced, it should always be in combination with a reduced
calorie diet and other lifestyle changes.

Note: In clinical trials, pharmacotherapy was started simultaneously with comprehensive lifestyle
interventions. Introduction of drugs very early in treatment is not suggested in clinical practice. Hence,
the initial weight loss may be less than demonstrated in studies when pharmacotherapy is started after
comprehensive lifestyle interventions.

For drug information please see Appendix J, which discusses efficacy for weight loss, secondary
outcomes, adverse effects and weight maintenance.

Off-Label Pharmacotherapy

Weight loss is a noted side effect of many drugs. Several of these drugs have been studied and are at
times prescribed to promote weight loss. Such off-label use is often limited by dose-related weight loss
and side effects (e.g., topiramate), modest or inconsistent effect (e.g., metformin), or safety concerns
(e.g., hormone therapies, amphetamines). For this reason, the off-label use of drugs to promote weight
loss, whether monotherapy or combination therapy, cannot be endorsed. For additional information see
Appendix J on pharmacotherapy.

Bariatric surgery

Recommendations
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37. Offer bariatric surgery, as an adjunct to comprehensive lifestyle intervention, for weight loss in
adult patients with a BMI >40 kg/m”or those with BMI 35.0-39.9 kg/m” with one or more
obesity-associated conditions. [A]

38. Offer bariatric surgery, as an adjunct to comprehensive lifestyle intervention, to improve some
obesity-associated conditions in adult patients with BMI > 35.0 kg/m”. [A]

39. Current evidence is insufficient to assess the balance of benefits and harms of offering bariatric
surgery as an adjunct to comprehensive lifestyle intervention, for weight loss or to improve
some obesity-associated conditions, to patients over age 65 or with a BMI<35 kg/m?. [I]

Discussion

Obese patients often do not achieve substantial weight loss as a result of lifestyle modifications and
drug therapy. Only bariatric surgery has been demonstrated to consistently result in profound and
sustained weight loss. [132] For instance, one randomized controlled trial (RCT) reported a two year
weight loss of 20% of initial weight vs. 1.4% in the control group or -21.1 kg vs. -1.5 kg, respectively. [50]
Baseline body mass index (BMI) (kg/m?) decreased from 36.9 to 29.5 vs. 37.1 to 36.6 in the surgery and
controls groups, respectively. [50] Another RCT reported a two year difference in weight of 15.5 kg in
the surgery vs. control groups. [133] The Swedish Obesity Study (SOS) reported a 10 and 20 year weight
change of -17% and -18% vs. 1% and -1% in the surgery vs. control groups, respectively. [134]

While hypertension, type 2 diabetes, and dyslipidemia substantially improve with bariatric surgery in
those with BMI increasingly above 35 kg/m?, little is known for those with lesser degrees of obesity.
[132,135-140] An Agency for Healthcare Research and Quality (AHRQ) comparative effectiveness review
evaluated this question for diabetes or impaired glucose tolerance and found that weight loss and
improvement in hemoglobin A1C levels was substantial short-term, but there was low strength of
evidence for short-term harms and no long-term data was available. [141] Overall, there is insufficient
evidence to recommend for or against bariatric surgery for BMI categories < 35 kg/m®.

Only one study reported on the benefit of bariatric surgery in patients with obstructive sleep apnea. No
difference in apnea-hypopnea index was found in the surgical vs. lifestyle group in spite of a markedly
increased weight loss with surgery. [50] There were no studies that evaluated the outcomes of
osteoarthritis with bariatric surgery.

For non-alcoholic fatty liver disease (NAFLD), two reviews have shown improvement in histologic scores
such as steatosis. [142,143] However, out of 18 studies reviewed, fibrosis improved in only six studies
and worsened in four studies, which were typically larger and followed patients for a longer time. [143]
As worsening fibrosis is a strong predictor of advanced NAFLD, no definitive recommendation can be
made for or against surgery.

In addition to improvement of obesity-associated conditions (OAC), bariatric surgery may have
improvement in short-term quality of life (QoL). Livingston summarized 11 studies (all but one short-
term) and concluded that QoL improved significantly enough to outweigh harms. [144] More recently,
Colquitt reported on one RCT and one cohort study showing short-term benefit; another cohort study
did not. [132] At 10 years, the benefit shown in the cohort study was not significantly different from the
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control group. The prospective Utah study showed benefits in the health related QoL Short Form-36 (SF-
36) physical component and total QoL but not mental component scores at six years. [136]

While the evidence for modifying some obesity-associated conditions via comprehensive lifestyle
intervention, pharmacotherapy and/or bariatric surgery is substantial and rigorous, the evidence is
significantly less rigorous for improvement in major adverse cardiovascular events (MACE). Lifestyle or
pharmacotherapy has not been shown to reduce MACE. Recently, the Look AHEAD trial was halted after
nearly 10 years of follow-up based on a futility analysis when it failed to reduce MACE. [38]

Several non-randomized controlled trials of bariatric surgery have been conducted evaluating MACE.
Pontiroli’s meta-analysis of eight studies showed a reduction in cardiovascular and overall mortality. Of
the 14,052 total patients that had surgery, 21% were men. The mean BMI was 47.0 kg/m? and the
duration of follow-up was 7.5 years. [145] Six of these studies either did not use gastric bypass (the most
frequent procedure performed in the US) as the primary procedure or did not have optimal controls.
[146-151]

In terms of cardiovascular morbidity, Christou’s observational cohort study (79% received gastric bypass)
showed a reduction in the development of cardiovascular disorders in the surgical group compared to
controls (mean follow-up 5.3 years). [152] A sub-study of the SOS (16% received gastric bypass) showed
a reduction in myocardial infarction incidence but not stroke incidence compared to controls. [29]

While encouraging data exists, more research is needed to better define the outcome of bariatric
surgery on cardiovascular morbidity/mortality and all-cause mortality. [153]

Finally, a significant portion of the Veterans Affairs (VA) and Department of Defense (DoD) beneficiary
population is over 65 years of age. Among Veterans, the prevalence of overweight or obesity is
estimated to be 78%. For the DoD retiree beneficiary population, 46% are obese and 86% are
overweight or obese. [5] There are currently no controlled trials to assess the benefit vs. risks/harms of
bariatric surgery in individuals over 65 years of age.

Recommendations

40. Engage all patients who are candidates for bariatric surgery in a general discussion of the
benefits and potential risks. If more detailed information is requested by the patient to assist in
the decision-making process, a consultation with a bariatric surgical team should occur. [EO]

41. Provide lifelong follow-up after bariatric surgery to monitor adverse effects and complications,
dietary restrictions, adherence to weight management behaviors, and psychological health. [EO]

Discussion

Surgery may be considered for patients with a body mass index (BMI) >40 kg/m” or >35 kg/m” with one
or more obesity-associated conditions. [74,132,154] There are several surgical options for qualified
patients. Bariatric operations can be broadly categorized into two types: restrictive and malabsorptive.
Restrictive procedures include gastric banding, adjustable gastric banding, and lateral sleeve
gastrectomy. Malabsorptive procedures include biliopancreatic diversion and biliopancreatic diversion
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with duodenal switch. The Roux-en-Y gastric bypass combines both restrictive and malabsorptive
techniques. (See Appendix K) In the US, Roux-en-Y gastric bypass is the most commonly performed
procedure. Due to the limited evidence and overall quality of the trials, comparative safety and
effectiveness between types of bariatric procedures could not be evaluated. [132]

While the Lap-Band® has a Food and Drug Administration (FDA) indication for patients with a BMI >35
kg/m?or patients with BMI >30 kg/m” with obesity-associated conditions, there is insufficient evidence
to routinely recommend this procedure in those with a BMI <35 kg/m?. [155]

All these operations are associated with some degree of morbidity and mortality and require good
adherence to medical follow-up. Laparoscopic approaches are currently available for most bariatric
procedures and are associated with lower morbidity and mortality compared to open approaches. Any
patient being considered for bariatric surgery should be carefully evaluated. Patients who are older than
age 65, who weigh more than 400 pounds, or who have severe comorbidity, may be at greater risk for
complications. The decision regarding surgery should be an individualized, shared decision-making
process between the patient and the surgeon, weighing both the benefits and risks. For a more detailed
discussion regarding bariatric surgery to include risks and follow-up care, see Appendix K.

Future Research

Despite the progress that has been made in identifying effective interventions to assess and treat
overweight and obese adults since the initial publication of the 2006 Clinical Practice Guideline, many
important gaps remain, particularly regarding the impact of screening and weight management
interventions on long-term outcomes, including quality of life, nonalcoholic fatty liver disease,
cardiovascular morbidity (e.g., myocardial infarction and ischemic stroke) and all-cause mortality.
Moreover, the vast majority of reviewed research studies were conducted in academic settings, among
non-active duty and non-Veteran populations that also included individuals who were predominantly
women, white, young or middle aged, and motivated to participate in a weight management trial. There
is a need for more research evaluating screening and weight management intervention in Veterans and
Service members, particularly men and among older adults, and in those with mental illness. Gaps also
remain regarding the efficacy of alternative modalities of lifestyle intervention (e.g., internet, phone,
phone apps, and secure messaging), the efficacy and comparative effectiveness of various interventions
for maintaining weight loss, and the efficacy and comparative effectiveness of intermediate intensity
lifestyle interventions (e.g., 4 - 11 sessions/year), particularly when integrated within primary care
settings and/or paired with pharmacotherapy. There is also a need for research that evaluates the cost
effectiveness of screening and comparative cost effectiveness among weight management
interventions.

The panel also recommends research that addresses the following specific questions:
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What is the best method for screening for overweight and obesity and risk stratification (e.g.,
waist circumference, waist—hip ratio, body mass index (BMI)) in Veterans and active duty Service
members?

Are there individual differences that predict response to comprehensive lifestyle intervention, a
specific pharmacotherapy, or a specific bariatric procedure?

How should a clinician prioritize choice of intervention based on presence of specific obesity-
associated conditions?

What are the essential elements of comprehensive lifestyle intervention?

What are the benefits and harms of weight loss or weight management in patients who are
overweight with or without obesity-associated conditions?

What are the benefits and harms of surgical intervention for obesity for patients with a BMI of
30-35?

What are the benefits and harms of surgical intervention for osteoarthritis?

Page 41 of 178



Appendix A: Evidence Review Methodology

Formulating Evidence Questions

The Clinical Practice Guideline (CPG) Champions were tasked with identifying key evidence questions to

guide the systematic review of the literature on overweight and obesity. These questions, which were

developed in consultation with the Lewin Group’s evidence review team, addressed clinical topics of the

highest priority for the Veterans Affairs (VA) and Department of Defense (DoD) populations, including

the benefits and harms of various pharmacologic and non-pharmacologic therapies on weight loss and

other comorbidities. The key questions follow the population, intervention, comparison, outcome,

timing and setting (PICOTS) framework for evidence questions, as established by the Agency for
Healthcare Research and Quality (AHRQ). Table A-1 provides a brief overview of the PICOTS typology.

Table A-1: PICOTS [156]

Patients, A description of the patients of interest. It includes the condition(s), populations
P Population or sub-populations, disease severity or stage, co-morbidities, and other patient
or Problem characteristics or demographics.
Intervention Refers to the specific treatments or approaches used with the patient or
| population. It includes doses, frequency, methods of administering treatments,
or Exposure
etc.
Describes the interventions or care that is being compared with the
C Comparison | intervention(s) of interest described above. It includes alternatives such as
placebo, drugs, surgery, lifestyle changes, standard of care, etc.
Describes the specific results of interest. Outcomes can include short,
(o] Outcome intermediate, and long-term outcomes, or specific results such as quality of life,
complications, mortality, morbidity, etc.
() Timing, if Describes the duration of time that is of interest for the particular patient
applicable intervention and outcome, benefit, or harm to occur (or not occur).
(s) Setting, of Describes the setting or context of interest. Setting can be a location (such as
applicable primary, specialty, or inpatient care).

The Champions and evidence review team carried out several iterations of this process, each time

narrowing the scope of the CPG and the literature review by prioritizing the topics of interest. Table A-2

contains the final set of key questions used to guide the systematic review for this CPG. Table A-3

provides a detailed chart which outlines some of the decisions that the Champions made in prioritizing

the key questions.

Table A-2: Key Questions Used in the Systematic Review

Review date

Key Question
yQ parameters

KQ1l What is the impact of the quality (e.g., type) and quantity (e.g., intensity)
of behavioral treatments (i.e., anything that enhances adherence to diet

September 9, 2010 —
February 1, 2013
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Key Question

Review date
parameters

or exercise, but not diet and exercise themselves) on weight loss
outcomes?

KQ2 What is the relative comparative effectiveness of medications approved
by the FDA for weight loss among overweight and obese individuals?

September 9, 2010 -
February 1, 2013

KQ3a Which population would benefit most from non-lifestyle interventions,
i.e., drug therapy and surgery?
a. Obese vs. overweight

September 9, 2010 —
February 1, 2013

KQ3b Which population would benefit most from non-lifestyle interventions,
i.e., drug therapy and surgery?
b. Younger vs. older

September 9, 2010 -
February 1, 2013

KQ3c Which population would benefit most from non-lifestyle interventions,
i.e., drug therapy and surgery?
c. Returning from combat

March 1, 2005 —
February 1, 2013

KQ3d Which population would benefit most from non-lifestyle interventions,
i.e., drug therapy and surgery?
d. With psychiatric co-morbidity

March 1, 2005 -
February 1, 2013

KQ4a What is the impact of weight loss itself (independent of method) on
major adverse cardiovascular events (e.g., acute myocardial infarction,
ischemic stroke, and death)?

March 1, 2005 —
February 1, 2013

KQ4b What is the impact of weight loss itself (independent of method) on
cardiovascular risk factors (e.g., hypertension, type 2 diabetes,
dyslipidemia)?

March 1, 2005 -
February 1, 2013

KQ4c What is the impact of weight loss itself (independent of method) on
degenerative joint disease?

March 1, 2005 —
February 1, 2013

KQ4d What is the impact of weight loss itself (independent of method) on
obstructive sleep apnea?

March 1, 2005 -
February 1, 2013

KQ4e What is the impact of weight loss itself (independent of method) on
overall health, function, and quality of life?

March 1, 2005 —
February 1, 2013

KQ4f What is the impact of weight loss itself (independent of method) on non-
alcoholic fatty liver disease?

March 1, 2005 -
February 1, 2013

KQ5 What approaches are most effective for maintenance of weight loss (i.e.,
6 months and beyond) post intervention, including post-surgery?
a. Drugs
b. Lifestyle (i.e., diet and exercise)
c. Behavioral

September 9, 2010 —
February 1, 2013
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Table A-3: Key Question Formulation

15 Questions

Do any weight loss
interventions
decrease major
adverse
cardiovascular
events (MACE) and
overall mortality?

21 Questions

In adults with extreme obesity or
BMI> 35 kg/m2 with an obesity-
associated condition, what is the
long-term (i.e., 3 years, >3 years,
5 years, >5 years) effectiveness
of gastric bypass compared to
nonintervention with respect to
the following cardiovascular
outcomes and mortality?

e  Myocardial infarction

e  Cerebrovascular event

e  Peripheral artery disease

In adults with extreme obesity or
BMI2 35 kg/m’ with an obesity-
associated condition, what is the
long-term (i.e., 3 years, >3 years,
5 years, >5 years) effectiveness
of gastric bypass compared to
nonintervention with respect to
the following cardiovascular
outcomes and mortality?

e  Myocardial infarction

e  Cerebrovascular event

e  Peripheral artery disease

In adults with extreme obesity or
BMI> 35 kg/m2 with an obesity-
associated condition, what is the
comparative effectiveness of
gastric banding vs. gastric bypass
with respect to the following
cardiovascular outcomes and
mortality?

e  Myocardial infarction

e  Cerebrovascular event

e  Peripheral artery disease

13 Questions

Eliminated significant

overlap

In adults with extreme obesity
or BMI> 35 kg/m2 with an
obesity-associated condition,
what is the short and long-
term (i.e., 3 years, >3 years, 5
years, >5 years) comparative
effectiveness of surgical
interventions and associated
harms with respect to the
following outcomes?

Stroke

Cardiovascular mortality
Overall mortality
Weight loss

Weight maintenance

6 Questions

Shitted focus from
surgical interventions
1o behavioral
interventions

What is the impact of
treatment intensity of
clinician-delivered obesity
interventions on weight loss

outcomes—high intensity vs.

low or minimal intensity?

5 Key Questions

Expanded guestion
toinclude varying
levels of

intervention.

What is the impact of the quality
(e.g., type) and quantity (e.g.,
intensity) of behavioral treatments
(i.e., interventions that enhance
adherence to diet or exercise) on
weight loss outcomes?
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15 Questions

21 Questions

13 Questions

6 Questions

5 Key Questions

An update on drug
therapy is
warranted. A
secondary question
would be if any of
short-term drug
therapies can lead
to sustained weight
loss when given as a
“jump-start.”

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
pharmacotherapy (i.e., orlistat,
lorcaserin,
phentermine/topiramate
combo) to placebo with respect
to the following cardiovascular
risk factors:

. Hypertension

e  Type 2 diabetes mellitus

e  Dyslipidemia

e  Metabolic syndrome

In adults who are obese or
overweight with an obesity-
associated condition, what is
the short and long-term (i.e.,
3 years, >3 years, 5 years, >5
years) comparative
effectiveness of
pharmacotherapy with
respect to the following
cardiovascular risk factors?

. Hypertension

e  Type 2 diabetes

e  Dyslipidemia

e  Metabolic syndrome

e  Osteoarthritis

e Obstructive sleep apnea

What is the comparative
effectiveness of medications
for weight loss among obese
individuals?

What is the relative comparative
effectiveness of medications
approved by the FDA for weight
loss among overweight and obese
individuals?
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15 Questions

A review of diet,
physical activity,
behavioral therapy
and drugs should be
undertaken to
update their effects
on cardiovascular
risk factors.

21 Questions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of diet
therapy to placebo with respect
to the following cardiovascular
risk factors?

. Hypertension

e  Type 2 diabetes mellitus

e  Dyslipidemia

e  Metabolic syndrome

13 Questions

Excluded by Champions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
physical activity to placebo with
respect to the following
cardiovascular risk factors?

° Hypertension

e  Type 2 diabetes mellitus

e  Dyslipidemia

e  Metabolic syndrome

Excluded by Champions

6 Questions

Which populations would
benefit most from obesity
treatment? Surgery?

a. Obese vs. overweight

b. Younger vs. older

c.  Returning from combat
With psychiatric disorders as
co-morbid conditions

5 Key Questions

Which populations would benefit
or benefit most from non-lifestyle
interventions, particularly drug
therapy and surgery?

a. Obese vs. overweight

b.  Younger vs. older

c.  Returning from combat

With psychiatric co-morbidity
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5 Key Questions

15 Questions

21 Questions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
physical activity to placebo with
respect to the following
cardiovascular risk factors?

o Hypertension

e  Type 2 diabetes mellitus

e  Dyslipidemia

e  Metabolic syndrome

13 Questions

Excluded by Champions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
behavioral therapy to placebo
with respect to the following
cardiovascular risk factors?

° Hypertension

e  Type 2 diabetes mellitus
e  Dyslipidemia

e  Metabolic syndrome

In adults who are obese or
overweight with an obesity-
associated condition, what is
the short and long-term (i.e.,
3 years, >3 years, 5 years, >5
years) comparative
effectiveness of specific
behavioral therapy methods
with respect to the following
cardiovascular risk factors?

o Hypertension

e  Type 2 diabetes

e  Dyslipidemia

e  Metabolic syndrome

e  Osteoarthritis

e  Obstructive sleep apnea

6 Questions
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15 Questions

How much weight
loss and from what
baseline BMI is
treatment effective
in ameliorating the
pathophysiology or
effects of
degenerative joint
disease and
obstructive sleep
apnea?

21 Questions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of diet
therapy to placebo with respect
to the following non-
cardiovascular risk factors?

e  Obstructive sleep apnea

e  Osteoarthritis

13 Questions

Excluded by Champions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
physical activity to placebo with
respect to the following non-
cardiovascular risk factors?

e  Obstructive sleep apnea

e  Osteoarthritis

Excluded by Champions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
behavioral therapy to placebo
with respect to the following
non-cardiovascular risk factors?
e  Obstructive sleep apnea

e  Osteoarthritis

Excluded by Champions

In adults who are obese or
overweight with an obesity-
associated condition, what is the
comparative effectiveness of
pharmacotherapy to placebo
with respect to the following
non-cardiovascular risk factors?
e  Obstructive sleep apnea

e Osteoarthritis

Excluded by Champions

6 Questions

What is the comparative
effectiveness of different
diets for weight loss?

5 Key Questions

Excluded by Champions
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15 Questions

Are there any diets
clearly superior for
weight loss and/or
modification of
obesity-associated
conditions?

21 Questions
In adults who are obese or

overweight with an obesity-
associated condition, what is the
comparative effectiveness of
various diet therapies with
respect to the following obesity-
associated conditions?

o Hypertension

e  Type 2 diabetes mellitus

e  Dyslipidemia

e  Metabolic syndrome

e Obstructive sleep apnea

e  Osteoarthritis

13 Questions

Excluded by Champions

6 Questions

What is the impact of weight

loss itself on outcomes

Morbidity and mortality

including

a) MACE

b) Cardiovascular risk
factors (with or without
impact on MACE, etc.)

c) Degenerative joint
disease

d) Obstructive sleep apnea

5 Key Questions
What is the impact of weight loss

itself (irrespective of etiology of

weight loss) on the following

outcomes:

a) Major adverse cardiovascular
events (MACE) (e.g., acute
myocardial infarction,
ischemic stroke, and death)

b) Cardiovascular disease (CVD)
risk factors (e.g.,
hypertension, type 2 diabetes,
dyslipidemia)

c) Degenerative joint disease/
osteoarthritis

d) Obstructive sleep apnea

e) Overall health, function, and
quality of life

f)  Non-alcoholic fatty liver
disease

Can this guideline
evaluate the
effectiveness of
school-based
interventions?

In adults what is the comparative
effectiveness of school-based
interventions to non-school
based interventions or
nonintervention with respect to
preventing obesity or weight
gain?

In adults what is the
comparative effectiveness of
school-based interventions to
non-school based
interventions or
nonintervention with respect
to preventing obesity or
weight gain?

What approaches are most
effective for maintenance of

weight loss?
a) Drugs
b) Lifestyle

What approaches are most
effective for maintenance of
weight loss (i.e., 6 months and
beyond) post intervention,
including post-surgery?

a) Drugs

b) Lifestyle

c) Behavioral
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15 Questions

In overweight and
obese individuals,
what is the
relationship
between treatment
intensity (e.g.,
number of sessions,
duration of
intervention) of
behavioral weight
management and
weight loss
outcomes?

21 Questions

In overweight and obese
individuals, is intensive
behavioral weight management
(i.e., 12-26 sessions) associated
with improved outcomes, when
compared to less intensive
approaches?

13 Questions

In overweight and obese
individuals, is intensive
behavioral weight
management (i.e., 12-26
sessions) associated with
improvement in outcomes,
when compared to less
intensive approaches?

6 Questions

5 Key Questions

In overweight and
obese individuals,
what is the effect of
brief clinician advice
and clinician-
delivered
motivational
interventions on
patient
participation and
retention in
behavioral weight
management
interventions?

In overweight and
obese individuals
who have
experienced
clinically significant
weight loss from
behavioral weight
management, what
intervention
elements are
associated with
improved weight
loss maintenance?

In overweight and obese
individuals, what is the
comparative effectiveness of
brief clinician advice and
clinician-delivered motivational
interventions vs. nonintervention
on patient participation and
retention in behavioral weight
management interventions?

In overweight and obese
individuals, what is the
comparative effectiveness of
brief clinician advice and
clinician-delivered

motivational interventions vs.

nonintervention on patient
participation and retention in
behavioral weight
management interventions?
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15 Questions

In overweight and
obese individuals
who have
experienced
clinically significant
weight loss from
pharmacological
interventions, what
are the benefits
versus risks for
continuing
medication use
beyond 2 years?

21 Questions

In overweight and obese
individuals who have
experienced clinically significant
weight loss from
pharmacological interventions,
what are the benefits vs. harms
for continuing medication use
beyond 2 years compared to
discontinuation?

13 Questions

In overweight and obese
individuals who have
experienced clinically
significant weight loss from
pharmacological
interventions, what are the
benefits vs. harms for
continuing medication use
beyond 2 years compared to
discontinuation?

6 Questions

5 Key Questions

For Veterans aged
70 and over, do
weight
management
interventions
reduce the future
risk of obesity-
related conditions,
and complications
of these conditions?

For Veterans > 70 and over who
are overweight with an obesity-
associated condition or obese,
do weight management
interventions reduce future risk
of obesity-related conditions,
and complications of these
conditions, when compared with
nonintervention?

For Veterans > 70 and over
who are overweight with an
obesity-associated condition
or obese, do weight
management interventions
reduce future risk of the
following obesity-related
conditions, and complications
of these conditions, when
compared with
nonintervention?

° Hypertension

e  Type 2 diabetes

e  Dyslipidemia

e  Metabolic syndrome

e  Osteoarthritis

e  Obstructive sleep apnea
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15 Questions

For Veterans, does
bariatric surgery
reduce the future
risk of obesity-
related conditions,
and complications
of these conditions,
when compared
with behavioral
interventions and
pharmacotherapy?

21 Questions

For Veterans with extreme
obesity, does bariatric surgery
reduce the future risk of obesity-
related conditions, and
complications of these
conditions, when compared with
behavioral interventions and
pharmacotherapy?

13 Questions
For Veterans with extreme

obesity, does bariatric surgery
reduce the future risk of the
following obesity-related
conditions and complications
of these conditions, when
compared with nonsurgical
interventions (i.e., behavioral,
pharmacotherapy)?

o Hypertension

e  Type 2 diabetes

e  Dyslipidemia

e  Metabolic syndrome

e  Osteoarthritis

e Obstructive sleep apnea

6 Questions

5 Key Questions

For Veterans and
Service members
who are overweight
but not obese (i.e.,
BMI 25 -< 30
kg/mz) do weight
management
interventions
reduce the future
risk of obesity-
related conditions,
and complications
of these conditions?

For Veterans and Service
members who are overweight
but not obese (i.e., BMI 25- <30
kg/mz), do weight management
interventions reduce the future
risk of obesity-related
conditions, and complications of
these conditions, when
compared with nonintervention?

For Veterans and Service
members who are overweight
but not obese (i.e., BMI 25-
<30 kg/mz), do weight
management interventions
reduce the future risk of the
following obesity-related
conditions, and complications
of these conditions, when
compared with
nonintervention?
Hypertension

e  Type 2 diabetes

e  Dyslipidemia

e  Metabolic syndrome

e  Osteoarthritis

e Obstructive sleep apnea
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15 Questions

For Veterans and
Service members
returning from
recent conflicts, do
weight
management
interventions
influence weight
loss outcomes?

21 Questions

For Veterans and Service
members with obesity or BMI>
27 kg/m’ with obesity-related
condition who are returning
from recent conflicts, do weight
management interventions
influence weight loss outcomes,
when compared with
nonintervention?

13 Questions

In adults with obesity or BMI>
27 kg/m’ with an obesity-
associated condition who are
returning from recent
conflicts, what is the short
and long-term (i.e., 3 years,
>3 years, 5 years, >5 years)
comparative effectiveness of
weight management
interventions with respect to
weight loss outcomes?

6 Questions

5 Key Questions

For Veterans and
Service members
with co-morbid
psychiatric
disorders, do weight
management
interventions
influence weight
loss outcomes?

For Veterans and Service
members with obesity or BMI>
27 kg/m2 with obesity related
condition and co-morbid
psychiatric disorders (i.e., PTSD
(post-traumatic stress disorder,
TBI-related, depression, anxiety),
do weight management
interventions influence weight
loss outcomes, when compared
with no intervention?

For Veterans and Service
members with obesity or
BMI> 27 kg/m2 with obesity
related condition and co-
morbid psychiatric disorders
(i.e., PTSD, TDI-related,
depression, anxiety), do
weight management
interventions influence
weight loss outcomes, when
compared with no
intervention?
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15 Questions 21 Questions 13 Questions 6 Questions 5 Key Questions
In adults who are obese or
overweight with an obesity-

associated condition, what is
the short and long-term (i.e.,
3 years, >3 years, 5 years, >5
years) comparative
effectiveness of surgical
interventions with respect to
the following cardiovascular
risk factors?

o Hypertension

e  Type 2 diabetes

e  Dyslipidemia

e  Metabolic syndrome

e Osteoarthritis

New question suggested by Champions

Obstructive sleep apnea
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Conducting the Systematic Review

A number of the key questions were also addressed by the AHRQ systematic evidence review entitled,
Screening for and Management of Obesity and Overweight in Adults which reviewed literature published
through September 9, 2010. [31] For key questions that overlapped with the AHRQ review, the evidence
review team focused on new relevant literature published after this date. For those that were not
addressed by the AHRQ report, the literature was reviewed dating back to March 2005, prior to which
evidence was reviewed by the 2006 CPG Work Group. The date parameters used for each key question
are shown in Table A-2, above.

Additional inclusion and exclusion criteria were imposed on this systematic review and are described in
Table A-4, below.

Detailed search strategies were developed for each key question and used to conduct searches in
multiple biomedical bibliographic and other databases, including PubMed/Medline, EMBASE, PsycINFO,
Database of Abstracts of Reviews of Effectiveness (DARE), Cochrane Central Register of Controlled Trials
(CCTR), and the Cochrane Database of Systematic Reviews (COCH). Our search strategy was based on a
combination of Medical Subject Headings (MeSH) terminology and text key words, and can be found in
Table A-5.

The literature search identified over 4,800 titles and abstracts,

which were screened and assessed by members of the evidence Box A-1: Reasons for Exclusion

review team for relevance to the key questions. Over 4,400 e Study is not relevant

abstracts were excluded during this first step, and the remaining | ® Search date parameters do not
apply

e Study is not a controlled trial,
a systematic review, or a
meta-analysis

441 full text articles were reviewed. Of these, 369 studies were
excluded for one of five reasons (Box A-1) and a final set of 72
studies were included in this systematic review. Additionally,

since the completion of the evidence synthesis, the Champions e Intervention(s) studies are not
reviewed several papers published in peer-reviewed journals. of interest

This included reviews, CPGs, editorials, and primary research e Study length is six months or
articles. These were intended to be additive to the information less (if applicable)

already reviewed and were used to augment rather than create
recommendations.

The evidence review team assessed the quality of the individual studies for each key question, using the
United States Preventive Services Task Force (USPSTF) methodology for grading the evidence. [157] The
USPSTF has developed a rigorous standard for assessing the quality of the evidence, which is utilized by
other guideline development groups, such as AHRQ. Lewin adhered to this methodology in order to help
determine the validity, reliability, and generalizability of the evidence. These elements were factored
into the development of clinical recommendations for this CPG.

It is important to note that the USPSTF updated its definition of grade C recommendations, effective July
2012. As such, the evidence grades presented in the 2006 evidence review may be different from the
evidence grades presented in the 2013 review, based on the revised definitions. The CPG Work Group
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for the 2014 CPG critically assessed and graded each recommendation using the updated, 2013 USPSTF
approach.

Additionally, the Lewin evidence review team modified the USPSTF grading framework so as to provide
for a grade of EO for “Expert Opinion.” This change is a direct reflection of the need to develop a CPG
that can be used in real practice for Veterans and Service members where evidence for or against a
particular intervention is lacking. The analogous USPSTF grade of an | for “Insufficient evidence” may not
provide enough guidance for supporting clinical decisions in real-world practice settings, especially for
clinical questions that arise frequently in practice.

Convening the Face-to-Face Meeting

In consultation with the Contracting Officer Representative, the Champions, and the Work Group, the
Lewin Team convened a two and a half day face-to-face meeting of the CPG Champions and Work Group
members on April 15-17, 2013. These experts were gathered to develop and draft the clinical
recommendations for an update to the 2006 CPG. Lewin presented findings from the evidence review of
the key questions in order to facilitate and inform the process.

Under the direction of the Champions, the Work Group members were charged with interpreting the
results of the evidence review, and asked to retain, revise, or reject each recommendation from the
2006 CPG. The members also developed new clinical practice recommendations, not presented in the
2006 CPG, based on the 2013 evidence review. The subject matter experts were divided into four
smaller subgroups at this meeting.

Following the drafting of clinical practice recommendations, the Work Group assigned a grade for each
recommendation based on a modified USPSTF methodology. Each recommendation was graded by
assessing the quality of the overall evidence, or the certainty of the evidence to support the
recommendation, and the magnitude of the net benefit of the intervention(s). Each recommendation
received a grade of A (offer the service), B (offer the service), C (consider this service for some patients),
D (discourage this service), | (if offered, understand that there is a level of uncertainty of evidence) or EO
(consider offering this service based purely on expert opinion). The methodology used for grading the
recommendations is further described in Appendix B.

Drafting and Submitting the Final CPG

Following the face-to-face meeting, the Champions and Work Group members were given writing
assignments for the update of specific sections of the 2006 CPG that would form the narrative text for
the 2014 CPG. During this time, the Champions also revised the 2006 algorithms and identified the
content for the guideline summary and pocket card, as part of the provider toolkits that will be
developed by the Evidence-Based Practice Working Group (EBPWG) following the publication of the
2014 CPG. The algorithms will be included as part of this CPG so as to provide a clear description of the
flow of patient care. A final two-and-a-half day face-to-face meeting of the editorial team was held from
November 20-22, 2013. The final 2014 CPG was submitted to the EBPWG on March 31, 2014.
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Table A-4: Evidence Review Inclusion/Exclusion Criteria

MAIN FOCUS CRITERIA

exercise) on weight loss outcomes?

KQ1. What is the impact of the quality (e.g., type) and quantity (e.g., intensity) of behavioral treatments (i.e., anything that enhances adherence to diet or

= Focus is on behavioral interventions that
facilitate the adoption and maintenance of
weight control behaviors such as altered dietary
intake, eating behaviors, and exercise, NOT on
the diet and exercise interventions themselves,
which we are calling lifestyle interventions.

= Includes interventions delivered in primary care
settings, the community, or that can be carried
out by patients who are seen in primary care
practices.

= Report weight loss outcomes.

= Behavioral intervention that helps patients adhere to a lifestyle intervention (which we define
as diet or exercise).

= Different types of behavioral treatments — examples of types on page 89 of old guideline (e.g.,
behavioral counseling sessions, educational sessions, commercial programs such as Weight
Watchers).

= |ntensity — Could refer to who is administering (e.g., self-administered versus clinician-
administered), frequency of intervention (e.g., one time versus several sessions), duration (e.g.,
brief intervention versus longer intervention), larger scale duration (e.g., one month vs several
months).

KQ2.

What is the relative effectiveness of medications app

roved by the FDA for weight loss among overweight and obese individuals?

= Focus is on effectiveness and safety of
medications, so there should be comparisons of
effectiveness and safety results made between
medications.

= Report weight loss outcomes.
= Must focus on one or more FDA-approved drugs specifically for obesity compared to each
other or to another comparator:
= Orlistat (Alli, Xenical)
= Lorcaserin (Belviq)
= phentermine and topiramate (Qysmia)
= QOther comparators can include:
= Any FDA-approved drug(s) (e.g., metformin)
= Placebo
= Other types of intervention(s) (e.g., behavioral, lifestyle, surgery)

KQ3.

Which populations would benefit most from non-lifestyle interventions, i.e., drug therapy and surgery?

Overweight vs. Obese

= Focus is on comparison of benefits (and/or
harms) from NON-lifestyle interventions for
overweight versus obese study populations.

= The most relevant studies will report results
separately for the groups being compared (i.e.,

= NON-lifestyle interventions — Interventions should be drug or surgery NOT diet or exercise.
= For surgical interventions - At a minimum, must report baseline BMI or body weight or waist
circumference.
= |f only BMI info is available, see if the study meets the BMIs for overweight and obesity
= Qverweight: BMI 2 25 and < 30
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MAIN FOCUS CRITERIA

overweight vs. obese). HOWEVER, also want to = QObese: BMI 230
include studies that focus the benefits (and/or
harms) for only one group (e.g., only
overweight), to allow for comparisons across
these studies of interventions that are similar.
b. Younger vs. Older
= Focus is on comparison of benefits (and/or
harms) from NON-lifestyle interventions for
Id ight b tud . . . . . .
yzuzlg:t:gsgsus older overwelght or obese study NON-lifestyle interventions — Interventions should be drug or surgery NOT diet or exercise
Pop . . . For surgical interventions - At a minimum, must report baseline BMI or body weight or waist
The most relevant studies will report results .
separately for the groups being compared (i.e circumference.
I If only BMl info is available, see if the study meets the BMlIs for overweight and obesity
younger vs. older). HOWEVER, also want to .
. . ) = Qverweight: BMI > 25 and < 30
include studies that focus the benefits (and/or
= Obese: BMI 230
harms) for only one group (e.g., only older), to
allow for comparisons across these studies of
interventions that are similar.
c. Returning from combat
= Focus is on military returning from combat who
are overweight or obese — May be difficult to NON-lifestyle interventions — Interventions should be drug or surgery NOT diet or exercise
from abstract if it is focused on this specific For surgical interventions - At a minimum, must report baseline BMI or body weight or waist
population, so be more inclusive for this circumference.
guestion. If only BMI info is available, see if the study meets the BMls for overweight and obesity
For KQ3c, be more inclusive. It may be difficult to = Qverweight: BMI > 25 and < 30
tell if they have been to combat even at the full = QObese: BMI 230
text level.
d With psychiatric co-morbidity
. . . NON-lifestyle interventions — Interventions should be drug or surgery NOT diet or exercise
= Focus is on comparison of benefits (and/or L . .. . . .
. . . For surgical interventions - At a minimum, must report baseline BMI or body weight or waist
harms) from NON-lifestyle interventions for .
overweight or obese study populations with a circumference.
s . - If only BMI info is available, see if the study meets the BMls for overweight and obesity
psychiatric/psychological co-morbidity (e.g., .
PTSD, bipolar disease, anxiety disorders) " Overweight: BMI 225 and <30
/PP ' Y ' » Obese: BMI >30
KQ4. What is the impact of weight loss itself on the following outcomes:
a. Major adverse cardiovascular events (MACE), e.g., acute myocardial infarction, ischemic stroke, and death
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= Focus is on impact of weight loss on these other
outcomes irrespective of intervention used to
lose weight.

MAIN FOCUS CRITERIA

= |ncludes measures of weight loss.
Example KQ4e-relevant outcomes: Acute MI, ischemic stroke, death.

Cardiovascular risk factors (e.g., hypertension, type 2 diabetes, dyslipidemia)

= Focus is on impact of weight loss on these other
outcomes irrespective of intervention used to
lose weight.

® |ncludes measures of weight loss.
= Example KQ4b measures:
= Hypertension —e.g., systolic blood pressure, diastolic blood pressure
= Type 2 diabetes — e.g., fasting glucose, fasting insulin, fasting glucose to insulin ratio,
fasting plasma glucose level/blood glucose level, oral glucose tolerance test, homeostatic
model assessment (HOMA),quantitative insulin sensitivity check index, Hemoglobin Alc
level (HbA1lc).
= Dyslipidemia — e.g., Total cholesterol, triglycerides, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C), very low-density lipoprotein
cholesterol (VLDL-C), non-high density lipoprotein cholesterol (non-HDL-C), apolipoprotein
A-1 (Apo A-1), apolipoprotein B (Apo B), apolipoprotein B/apolipoprotein A-1 (Apo B/Apo
A-1).

Degenerative joint disease (DJD)

= Focus is on impact of weight loss on these other
outcomes irrespective of intervention used to
lose weight.

® Includes measures of weight loss.

= Often also referred to as osteoarthritis (OA).

= Will most likely see studies involving hips and knees.

= Example KQ4c measures: Pain, function, self-reported disability, and patient global evaluation.

Obstructive sleep apnea (OSA)

= Focus is on impact of weight loss on these other
outcomes irrespective of intervention used to
lose weight.

® |ncludes measures of weight loss.
Example KQ4d measures: Polysomnograph,, apnea hypopnea index.

Overall health, function, and quality of life

= Focus is on impact of weight loss on these other
outcomes irrespective of intervention used to
lose weight.

= Include studies of symptoms/conditions that are
a result of overweight or obesity.

= Include studies using validated measures for
quality of life, health status, health function.

® |ncludes measures of weight loss.
Example KQ4e-relevant symptoms/conditions, and measures:
= Symptoms/conditions: GERD, urinary incontinence, joint pain, respiratory problems,
DJD/OA.
= Other measures: SF-36, quality-adjusted life years (QALYs), health-related quality of life
(HRQol), quality of life (QolL), activities of daily living (ADLs), impact of weight on quality of
life-Lite (INQoL-Lite).

Non-alcoholic fatty liver disease (NAFLD)

= Focus is on impact of weight loss on these other
outcomes irrespective of intervention used to

® |ncludes measures of weight loss.
Example KQ4f-relevant measures: Hepatic-related mortality or morbidity, histological response
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MAIN FOCUS

CRITERIA

lose weight.

= More serious form of nonalcoholic fatty liver
disease is sometimes called nonalcoholic
steatohepatitis (NASH).

(e.g., improvement in degree of fatty liver infiltration, inflammation, and fibrosis), biochemical
response.

KQ5. What approaches are most effective for maintenance of weight loss (i.e., 6 months and beyond) post intervention, including post-surgery?
a. Drugs
= Acute phase of intervention is £ 6 months; maintenance phase >6 months
» Focuses on approaches for maintenance of . Approach must. focus. on one or more FDA-approved drugs specifically for obesity
weight loss following any intervention. " Orlistat (.AHI' Xer'ncal)
= Lorcaserin (Belviq)
= phentermine and topiramate (Qysmia)
b. Lifestyle Approach
= Focuses on approaches for maintenance of = Acute phase of intervention is < 6 months; maintenance phase >6 months.
weight loss following any intervention. = Approach must focus on diet and/or exercise.
c. Behavioral Approach
= Focuses on approaches for maintenance of = Acute phase of intervention is £ 6 months; maintenance phase >6 months.
weight loss following any intervention. = Approach must have behavioral focus (see KQ1 criteria for examples).
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Table A-5: Evidence Review Search Strategy

PubMed/MEDLINE

Key Question 1:

What is the impact of the
quality (e.g., type) and
guantity (e.g., intensity) of
behavioral treatments (i.e.,
anything that enhances
adherence to diet or
exercise) on weight loss
outcomes?

Search strategies for indexed studies

#1 Obesity terms:

(Overweight[Majr] OR Obesity[Maijr])

#2 Intervention terms:

(Primary Health Care[majr] OR Primary Health Care/methods[MeSH] OR Primary Health Care/education[MeSH] Family
Practice/methods[MeSH] Family Practice/education[MeSH] OR Obesity/therapy[MeSH] OR Counseling[MeSH] OR Patient
Education as Topic[MeSH] OR Health Education[MeSH] OR Behavior Therapy[MeSH] OR Professional-Patient Relations[MeSH]
OR Patient Care Team[MeSh] OR Risk Reduction Behavior[MeSH] OR Health Promotion[MeSH]) OR ((physician*[tiab] OR
clinician*[tiab] OR collaborative[tiab] OR intens*[tiab] OR brief[tiab]) AND (intervention*[tiab] OR treatment*[tiab] OR
therapy[tiab] OR counseling[tiab]))

#3 SR and MA terms:

Meta-Analysis[PT] OR Systematic[sb] OR (Review[PT] AND (systematic*[tiab] OR comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (Review[PT] AND Veterans[MeSH]) OR meta-analysis[tiab] OR systematic review[tiab] OR (review|tiab]
AND veterans]tiab])

#4 RCTs:

Randomized Controlled Trial[PT] OR Randomized Controlled Trials[MeSH] OR randomized controlled trial*[tiab] OR
randomized control trial*[tiab] OR (Clinical Trial[PT] AND (Random Allocation[MeSH] OR random*[tiab] OR Double-blind
Method[MeSH] OR double blind*[tiab])) NOT (Editorial[PT] OR Letter[PT] OR Comment[PT] OR Case Reports[PT] OR
Review[PT])

#5 Search parameters:

(("2005/03/01"[PDAT] : "2013/01/30"[PDAT]) AND English[lang]) NOT ("infant"[MeSH Terms] OR "child"[MeSH Terms] OR
"adolescent"[MeSH Terms])

Combined Search String for indexed systematic reviews (SR) and meta-analyses (MA)

#1 AND #2 AND #3 AND #5

Combined search string for indexed randomized controlled trials (RCT)

#1 AND #2 AND #4 AND #5

Search strategies for non-indexed studies

#1 Obesity terms:
obesity[tiab] OR obese[tiab] OR overweight[tiab]

#2 Intervention terms:
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PubMed/MEDLINE

(physician*[tiab] OR clinician*[tiab] OR collaborative[tiab] OR intens*[tiab] OR brief[tiab]) AND (intervention*[tiab] OR
treatment*[tiab] OR therapy[tiab] OR counseling[tiab])

#3 SR and MA terms:

meta-analysis[tiab] OR systematic review][tiab] OR (review[tiab] AND (comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (review[tiab] AND veterans[tiab])

#4 RCTs:

randomized controlled trial*[tiab] OR randomized control trial*[tiab] OR (clinical trial[tiab] AND (random allocation[tiab] OR
random*[tiab] OR double-blind*[tiab] OR single-blind*[tiab]))

#5 Non-indexed items:

((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR in process[sb] OR pubmednotmedline[sb] OR
oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) AND publisher[sb]))

Combined search strategy for non-indexed SR/MAs
#1 AND #2 AND #3 AND #5

Combined search string for non-indexed RCTs

#1 AND #2 AND #4 AND #5

Key Question 2:

What is the relative
comparative effectiveness of
medications approved by the
FDA for weight loss among
overweight and obese
individuals?

Search strategies for indexed studies

#1 Obesity terms:

(Overweight[Majr] OR Obesity[Majr])

#2 Intervention terms:

Anti-obesity agents|[MeSH] OR Obesity/drug therapy[MeSH] OR Overweight/drug therapy[MeSH] OR pharmaceutical*[tiab] OR
pharmacological*[tiab] OR medication*[tiab] OR drug[tiab] OR drugs[tiab] OR drug therap*[tiab] OR drug treatment*[tiab] OR
orlistat[tiab] OR lorcaserin[tiab] OR phentermine[tiab] OR topiramate[tiab] OR Xenical[tiab] Alli[tiab] OR Belviqg[tiab] OR
Qsymia[tiab] OR sibutramine[tiab] OR metformin[tiab] OR mazindol[tiab] OR diethylpropion[tiab] OR fluoxetine[tiab] OR
exenatide[tiab] OR liraglutide[tiab] OR pramlintide[tiab] OR bupropion OR naltrexone[tiab] OR Contrave[tiab] OR
zonisamide[tiab]

#2A: Safety terms:

Drug Toxicity[MeSH] OR adverse effects[Subheading] OR safety[tiab] OR adverse[tiab] OR toxicity[tiab]

#3 SR and MA terms:

Meta-Analysis[PT] OR Systematic[sb] OR (Review[PT] AND (systematic*[tiab] OR comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (Review[PT] AND Veterans[MeSH]) OR meta-analysis[tiab] OR systematic review[tiab] OR (review|tiab]
AND veterans]tiab])
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#4 RCTs:

Randomized Controlled Trial[PT] OR Randomized Controlled Trials[MeSH] OR randomized controlled trial*[tiab] OR
randomized control trial*[tiab] OR (Clinical Trial[PT] AND (Random Allocation[MeSH] OR random*[tiab] OR Double-blind
Method[MeSH] OR double blind*[tiab])) NOT (Editorial[PT] OR Letter[PT] OR Comment[PT] OR Case Reports[PT] OR
Review[PT])

#5 Search parameters:

(("2005/03/01"[PDAT] : "2013/01/30"[PDAT]) AND English[lang]) NOT ("infant"[MeSH Terms] OR "child"[MeSH Terms] OR
"adolescent"[MeSH Terms])

Combined search strategy:

Indexed SRs and MAs:

#1 AND #2 AND #3 AND #5

Indexed RCTs:

#1 AND #2 AND #4 AND #5

Indexed SRs and MAs - Safety Subset:
#1 AND #2 AND #2A AND #3 AND #5
Indexed RCTs — Safety Subset:

#1 AND #2 AND #2A AND #4 AND #5

Search strategies for non-indexed studies
#1 Obesity terms:
obesity[tiab] OR overweight[tiab]

#2 Intervention terms:

Anti-obesity agent*[tiab] OR pharmaceutical*[tiab] OR pharmacological*[tiab] OR medication*[tiab] OR drug[tiab] OR
drugs[tiab] OR drug therap*[tiab] OR drug treatment*[tiab] OR lorcaserin[tiab] OR phentermine[tiab] OR topiramate [tiab] OR
Xenical[tiab] Alli[tiab] OR Belvig[tiab] OR Qsymial[tiab] OR sibutramine[tiab] OR metformin[tiab] OR mazindol[tiab] OR
diethylpropion[tiab] OR fluoxetine[tiab] OR exenatide[tiab] OR liraglutide[tiab] OR pramlintide[tiab] OR bupropion OR
naltrexone[tiab] OR Contrave[tiab] OR zonisamide[tiab]

#2A: Safety terms:

safety[tiab] OR adverse[tiab] OR toxicity[tiab]

#3 SR and MA terms:

meta-analysis[tiab] OR systematic review|[tiab] OR (review[tiab] AND (comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (review[tiab] AND veterans[tiab])
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#4 RCTs:

randomized controlled trial*[tiab] OR randomized control trial*[tiab] OR (clinical trial[tiab] AND (random allocation[tiab] OR
random*[tiab] OR double-blind*[tiab] OR single-blind*[tiab]))

#5 Non-indexed items:

((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR in process[sb] OR pubmednotmedline[sb] OR
oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) AND publisher[sb]))

Combined search strategy:

Non-indexed MAs and SRs

#1 AND #2 AND #3 AND #5

Non-indexed RCTs

#1 AND #2 AND #4 AND #5

Non-indexed MAs and SRs — Safety subset
#1 AND #2 AND #2A AND #3 AND #5
Non-indexed RCTs — Safety subset

#1 AND #2 AND #2A AND #4 AND #5

Key Question 3: Which
populations would benefit
most from non-lifestyle
interventions, i.e., drug
therapy and surgery?

Obese vs. overweight

a
b. Younger vs. older

o

Returning from combat

Q

With psychiatric co-
morbidity

Search strategy for indexed studies

#1 Intervention terms:

(Anti-obesity agents[MeSH] OR Obesity/drug therapy[MeSH] OR Overweight/drug therapy[MeSH] OR
pharmaceutical*[tiab] OR pharmacological*[tiab] OR medication*[tiab] OR drug[tiab] OR drugs[tiab] OR drug therap*[tiab]
OR drug treatment*[tiab] OR orlistat[tiab] OR lorcaserin[tiab] OR phentermine[tiab] OR topiramate [tiab] OR Xenical[tiab]
Alli[tiab] OR Belviq[tiab] OR Qsymia[tiab] OR sibutramine[tiab] OR metformin[tiab] OR mazindol[tiab] OR
diethylpropion[tiab] OR fluoxetine[tiab]) OR (Bariatric Surgery[MeSH] OR Obesity/surgery[Mesh] OR
Overweight/surgery[MeSH] OR gastric banding[tiab] OR sleeve gastrectomy|tiab])

a. Obese vs. Overweight
#2 (Overweight[MeSH:NoExp] AND Obesity[MeSH])

b. Younger vs. older
#3 ((Overweight[Majr] OR Obesity[Majr]) AND (Age Factors[MeSH] OR age group*[tiab]))

c. Returning from combat
#4 ((Overweight[Majr] OR Obesity[Majr]) AND (Military Personnel[MeSH] OR Veterans[MeSH OR seamen(tiab] OR

airmen[tiab] OR active duty[tiab] OR service members[tiab] OR reservist*[tiab]))

d. Psychiatric comorbidity
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#5 ((Overweight[Majr] OR Obesity[Majr]) AND Mental Disorders[MeSH])
#6 SR and MA terms:

Meta-Analysis[PT] OR Systematic[sb] OR (Review[PT] AND (systematic*[tiab] OR comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (Review[PT] AND Veterans[MeSH]) OR meta-analysis[tiab] OR systematic review[tiab] OR (review]tiab]
AND veterans]tiab])

#7 RCTs:

Randomized Controlled Trial[PT] OR Randomized Controlled Trials[MeSH] OR randomized controlled trial*[tiab] OR
randomized control trial*[tiab] OR (Clinical Trial[PT] AND (Random Allocation[MeSH] OR random*[tiab] OR Double-blind
Method[MeSH] OR double blind*[tiab])) NOT (Editorial[PT] OR Letter[PT] OR Comment[PT] OR Case Reports[PT] OR
Review[PT])

#8 Search parameters:

(("2005/03/01"[PDAT] : "2013/01/30"[PDAT]) AND English[lang]) NOT ("infant"[MeSH Terms] OR "child"[MeSH Terms] OR
"adolescent"[MeSH Terms])

Combined search strategy
Indexed SR/MAs:

#1 AND #2 AND #6 AND #8
#1 AND #3 AND #6 AND #8
#1 AND #4 AND #6 AND #8
#1 AND #5 AND #6 AND #8
Indexed RCTs:

#1 AND #2 AND #7 AND #8
#1 AND #3 AND #7 AND #8
#1 AND #4 AND #7 AND #8
#1 AND #5 AND #7 AND #8

Search strategy for non-indexed studies

#1 Intervention terms:

(Anti-obesity agent*[tiab] OR pharmaceutical*[tiab] OR pharmacological*[tiab] OR medication*[tiab] OR drug[tiab] OR
drugs[tiab] OR drug therap*[tiab] OR drug treatment*[tiab] OR lorcaserin[tiab] OR phentermine[tiab] OR topiramate [tiab] OR
Xenical[tiab] Alli[tiab] OR Belvig[tiab] OR Qsymial[tiab] OR sibutramine[tiab] OR metformin[tiab] OR mazindol[tiab] OR
diethylpropion[tiab] OR fluoxetine[tiab]) OR (bariatric surg*[tiab] OR ((obesity[tiab] OR overweight[tiab]) AND surgery|[tiab])
OR gastric banding[tiab] OR sleeve gastrectomy([tiab])
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a. Obese vs. Overweight
#2 (overweight[tiab] AND (obesity[tiab] OR obese[tiab]))
b. Younger vs. older

#3 ((overweight[tiab] OR obesity[tiab] OR obese[tiab]) AND age group*[tiab] OR age factor*[tiab] OR (younger[tiab] AND
older([tiab]))

c. Returning from combat

#4 ((overweight[tiab] OR obesity[tiab] OR obese[tiab]) AND (military[tiab] OR armyJ[tiab] OR armed forces[tiab] OR
navy[tiab] OR sailor*[tiab] OR seamen[tiab] OR air force[tiab] OR airmen[tiab] OR marine*[tiab] OR coast guard[tiab]
OR soldier*[tiab] OR active duty[tiab] OR service members[tiab] OR reservist*[tiab] OR veteran*[tiab]))

d. Psychiatric comorbidity
#5 (overweight[tiab] OR obesity[tiab] OR obese[tiab]) AND (mental disorder*[tiab] OR psych*[tiab])
#6 SR and MA terms:

meta-analysis[tiab] OR systematic review|[tiab] OR (review[tiab] AND (comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (review[tiab] AND veterans[tiab])

#7 RCTs:

randomized controlled trial*[tiab] OR randomized control trial*[tiab] OR (clinical trial[tiab] AND (random allocation[tiab] OR
random*[tiab] OR double-blind*[tiab] OR single-blind*[tiab]))

#8 Non-indexed items:

((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR in process[sb] OR pubmednotmedline[sb] OR
oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) AND publisher[sb]))

Combined search strategy
Non-Indexed SR/MAs:

#1 AND #2 AND #6 AND #8
#1 AND #3 AND #6 AND #8
#1 AND #4 AND #6 AND #8
#1 AND #5 AND #6 AND #8
Non-indexed RCTs:

#1 AND #2 AND #7 AND #8
#1 AND #3 AND #7 AND #8
#1 AND #4 AND #7 AND #8
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#1 AND #5 AND #7 AND #8

Key Question 4: What is the
impact of weight loss itself
on the following outcomes?

a.

Major adverse
cardiovascular events
(MACE), e.g., acute
myocardial infarction,
ischemic stroke, and
death

Cardiovascular risk
factors (e.g.,
hypertension, type 2
diabetes, dyslipidemia)
Degenerative joint
disease

Obstructive sleep apnea

Overall health, function,
and quality of life (QolL)

Non-alcoholic fatty liver
disease

Search strategy for indexed studies

#1 Obesity terms:
(Overweight[Majr] OR Obesity[Majr]) AND Weight Loss[MeSH]
#2 Intervention terms:

((Cardiovascular Diseases[MeSH] OR Myocardial Infarction[MeSH] OR Stroke[MeSH] OR Hypertension[MeSH] OR Diabetes
Mellitus, Type 2[MeSH] OR Dyslipidemias[MeSH] OR Hypercholesterolemia[MeSH] OR (cardiovascular*[tiab] AND (Risk
Factors[MeSH] OR Risk Assessment[MeSH] OR risk*[tiab] OR adverse event*[tiab])) OR (OsteoarthritisyMeSH] OR degenerative
joint disease[tiab]) OR (Sleep Apnea, Obstructive[MeSH] OR sleep apnea[tiab]) OR (Activities of Daily Living[MeSH] OR Quality
of Life[MeSH] OR Quality-Adjusted Life Years[MeSH] OR Health[MeSH] OR Health Status[MeSH] OR Treatment
Outcome[MeSH] OR Qol[tiab] OR health related quality of life[tiab] OR health-related quality of life[tiab] OR HRQL[tiab] OR SF-
36[tiab]) OR ((Fatty Liver[MeSH] AND non-alcoholic[tiab]) OR Non-alcoholic Fatty Liver Disease[Supplementary Concept] OR
non-alcoholic fatty liver[tiab] OR nonalcoholic fatty liver[tiab] OR NAFLD[tiab] OR non-alcoholic steatohepatitis[tiab] OR
nonalcoholic steatohepatitis[tiab]))

#3 SRs and MAs:

Meta-Analysis[PT] OR Systematic[sb] OR (Review[PT] AND (systematic*[tiab] OR comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (Review[PT] AND Veterans[MeSH]) OR meta-analysis[tiab] OR systematic review[tiab] OR (review|tiab]
AND veterans]tiab])

#4 RCTs:

Randomized Controlled Trial[PT] OR Randomized Controlled Trials[MeSH] OR randomized controlled trial*[tiab] OR
randomized control trial*[tiab] OR (Clinical Trial[PT] AND (Random Allocation[MeSH] OR random*[tiab] OR Double-blind
Method[MeSH] OR double blind*[tiab])) NOT (Editorial[PT] OR Letter[PT] OR Comment[PT] OR Case Reports[PT] OR
Review[PT])

#5 Search parameters:

(("2005/03/01"[PDAT] : "2013/01/30"[PDAT]) AND English[lang]) NOT ("infant"[MeSH Terms] OR "child"[MeSH Terms] OR
"adolescent"[MeSH Terms])

Combined search strategy:
Indexed SR/MAs

#1 AND #2 AND #3 AND #5
Indexed RCTs

#1 AND #2 AND #4 AND #5

Search strategy for non-indexed studies
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#1 Obesity terms:
(obesity[tiab] OR overweight[tiab]) AND Weight loss[tiab] OR weight reduction][tiab]
#2 Intervention terms:

((cardiovascular disease*[tiab] OR myocardial infarction*[tiab] OR heart attack*[tiab] OR stroke[tiab] OR hypertension[tiab] OR
high blood pressure[tiab] OR diabetes[tiab] OR dyslipidemia*[tiab] OR hypercholesterolemia[tiab] OR cardiovascular risk*[tiab]
OR risk factor*[tiab] OR (cardiovascular[tiab] AND (death[tiab] OR mortality[tiab])) OR (cardiovascular*[tiab] AND adverse
event*[tiab])) OR (osteoarthritis[tiab] OR degenerative joint disease[tiab]) OR (sleep apnea[tiab]) OR (activities of daily
living[tiab] OR quality of life[tiab] OR QoL[tiab] OR HRQL[tiab] OR Health[tiab] OR SF-36[tiab]) OR (non-alcoholic fatty liver[tiab]
OR nonalcoholic fatty liver[tiab] OR NAFLD[tiab] OR non-alcoholic steatohepatitis[tiab] OR nonalcoholic steatohepatitis[tiab]))
#3 SRs and MAs;

meta-analysis[tiab] OR systematic review|[tiab] OR (review[tiab] AND (comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (review[tiab] AND veterans[tiab])

#4 RCTs:

randomized controlled trial*[tiab] OR randomized control trial*[tiab] OR (clinical trial[tiab] AND (random allocation[tiab] OR
random*[tiab] OR double-blind*[tiab] OR single-blind*[tiab]))

#5 Search parameters:

((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR in process[sb] OR pubmednotmedline[sb] OR
oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) AND publisher[sb]))

Combined search strategy
Non-indexed SR/MAs

#1 AND #2 AND #3 AND #5
Non-indexed RCTs

#1 AND #2 AND #4 AND #5
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Key Question #5: What
approaches are most
effective for maintenance of
weight loss (i.e., 6 months
and beyond) post
intervention, including post-
surgery?

a. Drugs
b. Lifestyle

¢. Behavioral

Search strategies for indexed studies
#1 Obesity terms:

(Overweight[Majr] OR Obesity[Majr]) AND Weight Loss[MeSH]
#2 Maintenance terms:

maintenance[tiab] OR maintain*[tiab] OR management[tiab] OR effectiveness[tiab] OR sustained[tiab] OR duration[tiab] OR
long-term[tiab] OR follow-up[tiab]

#3 SRs and MAs:

Meta-Analysis[PT] OR Systematic[sb] OR (Review[PT] AND (systematic*[tiab] OR comprehensive*[tiab] OR methods*[tiab] OR
methodology[tiab])) OR (Review[PT] AND Veterans[MeSH]) OR meta-analysis[tiab] OR systematic review[tiab] OR (review]tiab]
AND veterans]tiab])

#4 RCTs:

Randomized Controlled Trial[PT] OR Randomized Controlled Trials[MeSH] OR randomized controlled trial*[tiab] OR
randomized control trial*[tiab] OR (Clinical Trial[PT] AND (Random Allocation[MeSH] OR random*[tiab] OR Double-blind
Method[MeSH] OR double blind*[tiab])) NOT (Editorial[PT] OR Letter[PT] OR Comment[PT] OR Case Reports[PT] OR
Review[PT])

#5 Search parameters:

(("2005/03/01"[PDAT] : "2013/01/30"[PDAT]) AND English[lang]) NOT ("infant"[MeSH Terms] OR "child"[MeSH Terms] OR
"adolescent"[MeSH Terms])

Combined search strategy
Indexed SR/MAs:

#1 AND #2 AND #3 AND #5
Indexed RCTs:

#1 AND #2 AND #4 AND #5

SEARCH STRATEGIES FOR NON-INDEXED STUDIES

#1 Obesity terms:

(obesity[tiab] OR overweight[tiab]) AND (weight loss[tiab] OR weight reduction[tiab])
#2 Maintenance terms:

maintenance[tiab] OR maintain*[tiab] OR management[tiab] OR effectiveness[tiab] OR sustained[tiab] OR duration[tiab] OR
long-term(tiab] OR follow-up[tiab]

#3 SRs and MAs:
meta-analysis[tiab] OR systematic review|[tiab] OR (review[tiab] AND (comprehensive*[tiab] OR methods*[tiab] OR
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methodology[tiab])) OR (review[tiab] AND veterans[tiab])
#4 RCTs:

randomized controlled trial*[tiab] OR randomized control trial*[tiab] OR (clinical trial[tiab] AND (random allocation[tiab] OR
random*[tiab] OR double-blind*[tiab] OR single-blind*[tiab]))

#5 Search parameters:

((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR in process[sb] OR pubmednotmedline[sb] OR
oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) AND publisher[sb]))

Combined search strategy

Non-indexed SR/MAs:

#1 AND #2 AND #3 AND #5
Non-indexed RCTs:

#1 AND #2 AND #4 AND #5

EMBASE

Key Question 1:

What is the impact of the
quality (e.g., type) and
quantity (e.g., intensity) of
behavioral treatments (i.e.,
anything that enhances
adherence to diet or
exercise) on weight loss
outcomes?

Set

Items

Description

S1

90447

S OBESITY/MAJ

S2

89653

S (PRIMARY()MEDICAL()CARE OR GENERAL()PRACTICE)/DE

S OBESITY(L)THERAPY OR THERAPY/MAJ OR (PATIENT()EDUCATION OR HEALTH()EDUCATION OR

53 | 2776454 | 4 NSELING OR RISK()REDUCTION OR BEHAVIOR(JTHERAPY OR HEALTH()PROMOTION)/DE
s4 | 409 $S1AND S2 AND S3

s7 | 276 S S4/ENG,HUMAN AND PD>20050228

s8 | 276 S 'S7 AND DT=JOURNAL

s9 | 246 S S8 NOT DT=(LETTER OR EDITORIAL)

S10 | 222 SS9 NOT FS=MEDLINE

s11 | 6 $ 510 AND (META()ANALYSIS OR SYSTEMATIC()REVIEW)/DE

s12 | 36 $510 AND (RANDOMIZED()CONTROLLED()TRIAL OR CONTROLLED()CLINICAL()TRIAL)/DE
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Key Question 2:

What is the comparative
effectiveness of medications
approved by the FDA for
weight loss among
overweight and obese
individuals?

RCTs

Set | Items Description

S1 10250 S OBESITY(L)DRUG()THERAPY/DE

S2 6611 SS1/MAJ

3 75968 S (ORLISTAT OR LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR
QSYMIA OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE)/TI,AB,DE

s11 | 909025 S (RANDOMIZED()CONTROLLED()TRIAL OR CONTROLLED()CLINICAL()TRIAL OR COHORT ANALYSIS OR
COMPARATIVE STUDY)/DE OR CASE()CONTROL?()STUD?/TI,AB

S15 | 2994 SS2 AND S3

S16 | 544 SS15AND S11

S17 | 325 S S16 AND PD>20050228

S18 | 303 S S17/ENG,HUMAN

S19 | 266 S S18 NOT FS=MEDLINE

S20 | 234 S S19 NOT (INFANT OR CHILD OR ADOLESCENT)/DE

SR/MAs

Set | Items Description

S1 | 10250 S OBESITY(L)DRUG()THERAPY/DE

S2 6611 SS1/MAJ

< 350 S S2 AND (META()ANALYS? OR METAANALYS? OR SYSTEMATIC()REVIEW? OR REVIEW?(3N)(RESEARCH OR
LITERATURE))/TI,AB,DE

S5 250 S S4 AND (OUTCOME? OR EFFECTIVE? OR WEIGHT()LOSS)/TI,AB,DE

S6 171 S S5 AND PD>20050228
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S7 165 S S6/ENG,HUMAN
S8 152 S S7 NOT FS=MEDLINE
3a
Set | Items Description
S1 | 24527 S (OBESITY(L)DT OR OBESITY(L)SURGERY OR ANTIOBESITY()AGENTS OR BARIATRIC()SURGERY)/DE
S OBESITY/DE AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR
S2 3706 QSYMIA OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION oR FLUOXETINE OR
ORLISTAT)/TI,AB
S3 26406 SS10RS2
Key Question 3:
Which populations would s4 | 17644 S S3/ENG AND PD>20050228 AND DT=JOURNAL
benefit most from non-
lifestyle interventions, i.e., S5 | 16269 S S4 NOT DT=(LETTER OR EDITORIAL)
drug therapy and surgery?
a. Obesevs.overweight | g¢ | 147; $ S5 NOT FS=MEDLINE
b. Younger vs. older
c. Returning from combat
d. With psychiatric co- s7 | 1153 S S6 AND OBESITY/DE AND OVERWEIGHT/TI,AB
morbidity
S8 | 106201 S (META()ANALYSIS OR SYSTEMATIC()REVIEW)/DE
S9 | 351289 S (CONTROLLED()CLINICAL()TRIAL OR RANDOMIZED()CONTROLLED()TRIAL)/DE
S10 | 64 S S7 AND S8
S11 | 261 S S7 AND S9
S12 | 239 S$S11 NOT S10
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S§13 | 179 S S12 AND OBESITY/MAJ

3b

Set | Items Description

S1 24527 S (OBESITY(L)DT OR OBESITY(L)SURGERY OR ANTIOBESITY()AGENTS OR BARIATRIC()SURGERY)/DE
S OBESITY/DE AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR

S2 3706 QSYMIA OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR IETHYLPROPION OR FLUOXETINE OR
ORLISTAT)/TI,AB

S3 26406 SS10RS2

sS4 17644 S S3/ENG AND PD>20050228 AND DT=JOURNAL

S5 16269 S S4 NOT DT=(LETTER OR EDITORIAL)

S6 14722 S S5 NOT FS=MEDLINE

s14 | 243 S S6 AND (AGE(3N)(GROUP? OR FACTOR?))/TI,AB

S15 | 6 SS14 AND S8

S16 | 27 SS14 AND S9

S17 | 27 $S16 NOT S15

3c

Set | Items Description

S1 24527 S (OBESITY(L)DT OR OBESITY(L)SURGERY OR ANTIOBESITY()AGENTS OR BARIATRIC()SURGERY)/DE

Page 73 of 178




PubMed/MEDLINE

S OBESITY/DE AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR

S2 3706 QSYMIA OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR
ORLISTAT)/TI,AB

S3 26406 SS10RS2

S4 17644 S S3/ENG AND PD>20050228 AND DT=JOURNAL

S5 16269 S S4 NOT DT=(LETTER OR EDITORIAL)

S6 14722 S S5 NOT FS=MEDLINE

S8 106201 S (META()ANALYSIS OR SYSTEMATIC()REVIEW)/DE

S9 351289 S (CONTROLLED()CLINICAL()TRIAL OR RANDOMIZED()CONTROLLED()TRIAL)/DE

S18 |1 S S6 AND (MILITARY()PERSONNEL OR VETERANS)/DE

S19 | 0 S$S17 AND S8

S20 | O S S18 AND S9

3d

Set | Items Description

S1 24527 S (OBESITY(L)DT OR OBESITY(L)SURGERY OR ANTIOBESITY()AGENTS OR BARIATRIC()SURGERY)/DE
S OBESITY/DE AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR

S2 3706 QSYMIA OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR
ORLISTAT)/TI,AB

S3 26406 SS10RS2
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sa | 17644 S S3/ENG AND PD>20050228 AND DT=JOURNAL

S5 | 16269 S 'S4 NOT DT=(LETTER OR EDITORIAL)

S6 | 14722 S S5 NOT FS=MEDLINE

S8 | 106201 | S (META()ANALYSIS OR SYSTEMATIC()REVIEW)/DE

S9 | 351289 | S(CONTROLLED()CLINICAL()TRIAL OR RANDOMIZED()CONTROLLED()TRIAL)/DE
s21 | 445 S S6 AND (MENTAL()DISEASE)/DE

$22 | 32 $S21 AND S8

s23 | 46 $S21 AND S9

s24 | 39 $523 NOT 522
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Key Question 4:

What is the impact of weight

loss itself on the following

outcomes?

a. Major adverse
cardiovascular events
(MACE), e.g., acute
myocardial infarction,
ischemic stroke, and
death

b. Cardiovascular risk
factors (e.g.,
hypertension, type 2
diabetes, dyslipidemia)

c. Degenerative joint
disease

d. Obstructive sleep apnea

e. Overall health, function,
and quality of life (Qol)

f.  Non-alcoholic fatty liver
disease

Set | Items Description

s1 16738 S OBESITY/MAJ AND WEIGHT()REDUCTION/DE

S2 10854 S S1/ENG AND PD>20050228 AND DT=JOURNAL

S3 10169 S S2 NOT DT=(LETTER OR EDITORIAL)

S4 | 8847 S S3 NOT FS=MEDLINE

S5 | 32256 S (CARDIOVASCULAR()DISEASE AND RISK()FACTOR)/DE

s6 | 514494 S (HYPERTENSION OR NON()INSULIN()DEPENDENT()DIABETES()MELLITUS OR DYSLIPIDEMIA OR
HYPERCHOLESTEROLEMIA OR OSTEOARTHRITIS)/DE

S7 | 526096 S (ACUTE()HEART()INFARCTION OR CEREBROVASCULAR()ACCIDENT OR MORTALITY)/DE

S8 | 685846 S (HEALTH()STATUS OR QUALITY()OF()LIFE OR DAILY()LIFE()ACTIVITY OR TREATMENT()OUTCOME)/DE

S9 | 37917 S (NONALCOHOLIC()FATTY()LIVER OR SLEEP()APNEA()SYNDROME)/DE

S$10 | 3361 S S4 AND (S5 OR S6 OR S7 OR S8 OR S9)

S11 | 106201 S (META()ANALYSIS OR SYSTEMATIC()REVIEW)/DE

S$12 | 351289 S (CONTROLLED()CLINICAL()TRIAL OR RANDOMIZED()CONTROLLED()TRIAL)/DE

S13 | 169 S S10 AND S11

S14 | 423 S S10 AND S12

S15 | 30 $S13 AND WEIGHT()REDUCTION/MA)
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S16 | 108 S S14 AND WEIGHT()REDUCTION/MAJ
S$17 | 97 S$S16 NOT S15
Set | Items Description
S1 16738 S OBESITY/MAJ AND WEIGHT()REDUCTION/DE
S2 10854 S S1/ENG AND PD>20050228 AND DT=JOURNAL
S3 10169 S S2 NOT DT=(LETTER OR EDITORIAL)
sS4 8847 S S3 NOT FS=MEDLINE
Key Question 5:
What approaches are most | s5 | 106201 | S (META()ANALYSIS OR SYSTEMATIC()REVIEW)/DE
effective for maintenance of
weight loss (i.e., 6 months S6 | 351289 | S (CONTROLLED()CLINICAL()TRIAL OR RANDOMIZED()CONTROLLED()TRIAL)/DE
and beyond) post
intervention, including post- 57 1760 S S4 AND (MAINTENANCE OR MAINTAIN? OR MANAGEMENT OR EFFECTIVENESS OR SUSTAINED OR
surgery? DURATION OR LONG-TERM OR FOLLOW()UP)(5N)(WEIGHT)/TI,AB
a) Drugs
b) Lifestyle S8 91 SS7 AND S5
c) Behavioral
S9 283 S S7 AND S6
$10 | 1080 S S4 AND (MAINTENANCE OR MAINTAIN? OR SUSTAINED OR DURATION OR LONG-TERM OR
FOLLOW/()UP)(3N)(WEIGHT)/TI,AB
S11 | 47 S S10 AND S5
S12 | 168 S S10 AND S6
S13 | 157 S$S12 NOT S11
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PsycINFO

Key Question 1:

What is the impact of the
quality (e.g., type) and
quantity (e.g., intensity) of
behavioral treatments (i.e.,
anything that enhances
adherence to diet or
exercise) on weight loss
outcomes?

Set | Items Description

S1 13560 S OBESITY/DE (1973) FROM 11

$ 1040999 S (HEALTH()CARE OR THERAPY OR THERAPIES OR INTERVENTION? OR EDUCATION OR TREATMENT? OR
COUNSELING OR HEALTH()PROMOTION OR PATIENT()CARE)/TI,AB,DE

S3 166386 S (PHYSICIAN? OR CLINICIAN? OR DOCTOR? OR PRACTITIONER?)/TI,AB,DE

S4 83619 S S2(S)S3

S5 537 SS4 AND S1

S6 2377910 S PT=PEER REVIEWED JOURNAL

S7 404 S S5 AND S6

S8 325720 S (META ANALYS? OR METAANALYS? OR REVIEW OR REVIEWS)/TI,AB,DE

S9 89 S S7 AND S8

s10 | 71129 S (PROSPECTIVE()STUD? OR CLINICAL()TRIAL? OR EMPIRICAL()STUD? OR CONTROLLED()TRIAL? OR
RETROSPECTIVE()STUD? OR COMPARATIVE()STUD?)/TI,AB,DE

S11 | 33 SS7 AND S10

S12 | 27 SS11 NOT S9

S13 | 22 S S12 AND PD>20050228 Set for study types

S14 | 71 SS9 AND PD>20050228 Set for reviews/meta analysis)
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Key Question 2:

What is the comparative
effectiveness of medications
approved by the FDA for
weight loss among
overweight and obese
individuals?

RCTs

Set | Items Description

S1 14235 S (OBESITY OR OVERWEIGHT)/DE

S2 12245 S S1/MAJ

S3 7519 S S2 AND PD>20050228

S4 7344 S S3/ENG

S5 298633 S (DRUG()THERAPY OR MEDICATION? OR PHARMACEUTICAL? OR DRUG OR DRUGS OR
ANTI()OBESITY()AGENT?)/TI,AB,DE,ID

S6 6759 S (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR QSYMIA OR
SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR ORLISTAT)/TI,AB

S7 553 S S4 AND (S5 OR S6)

ss | 103333 S (META()ANALYS? OR METAANALYS? OR SYSTEMATIC()REVIEW? OR REVIEW?(3N)(RESEARCH OR
LITERATURE))/TI,AB,DE

S9 23 S S8 AND S7

s10 | 48981 S (CLINICAL()TRIAL? OR CONTROLLED()TRIAL? OR COMPARATIVE()STUD? OR
OBSERVATIONAL()STUD?)/TI,AB,DE

S11 | 65 S S10 AND S7

S12 | 21 SS9 AND PT=PEER REVIEWED JOURNAL [Set for reviews]

S13 | 62 S S11 AND PT=PEER REVIEWED JOURNAL

S14 | 54 S S13 NOT S12
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Key Question 3:

Which populations would

benefit most from non-

lifestyle interventions, i.e.,

drug therapy and surgery?

a) Obese vs. overweight

b) Younger vs. older

c) Returning from combat

d) With psychiatric co-
morbidity

3a

Set | Items Description

S1 14254 S (OBESITY OR OVERWEIGHT)/DE

S2 7683 S S1 AND PD>20050228 AND PT= PEER REVIEWED JOURNAL

S3 7484 S S2/ENG

sS4 | 459 S S3 AND (DRUG()THERAPY OR SURGERY)/DE
S S3 AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR QSYMIA

S5 130 OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR ORLISTAT OR
GASTRIC()BANDING OR SLEEVE()GASTRECTOMY)/TI,AB

S6 504 SS40RS5

S7 96 S S6 AND OBESITY/DE AND OVERWEIGHT/TI,AB,DE

se | 103470 S (META()ANALYS? OR METAANALYS? OR SYSTEMATIC()REVIEW? OR REVIEW?(3N)(RESEARCH OR
LITERATURE))/TI,AB,DE

9 49061 S (CLINICAL()TRIAL? OR CONTROLLED()TRIAL? OR COMPARATIVE()STUD? OR
OBSERVATIONAL()STUD?)/TI,AB,DE

S10 | 3 SS7 AND S8

S11 | 20 SS7 AND S9

S12 | 18 §$S11 NOT S10

3b

Set | Items Description

S1 14254 S (OBESITY OR OVERWEIGHT)/DE

S2 7683 S S1 AND PD>20050228 AND PT= PEER REVIEWED JOURNAL

S3 7484 S S2/ENG
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S4 459 S S3 AND (DRUG()THERAPY OR SURGERY)/DE
S S3 AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR QSYMIA

S5 130 OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR ORLISTAT OR
GASTRIC()BANDING OR SLEEVE()GASTRECTOMY)/TI,AB

S6 504 SS4 OR S5

ss | 103470 S (META()ANALYS? OR METAANALYS? OR SYSTEMATIC()REVIEW? OR REVIEW?(3N)(RESEARCH OR
LITERATURE))/TI,AB,DE

s9 | 49061 S (CLINICAL()TRIAL? OR CONTROLLED()TRIAL? OR COMPARATIVE()STUD? OR
OBSERVATIONAL()STUD?)/TI,AB,DE

S13 |5 S S6 AND (AGE(3N)(GROUP? OR FACTOR?))/TI,AB,DE

S14 | 0 S$S13 AND S8

S15 | 1 S S13 AND S9

3c

Set | Items Description

S1 14254 S (OBESITY OR OVERWEIGHT)/DE

S2 7683 S S1 AND PD>20050228 AND PT= PEER REVIEWED JOURNAL

S3 7484 S S2/ENG

sS4 | 459 S S3 AND (DRUG()THERAPY OR SURGERY)/DE
S S3 AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR QSYMIA

S5 130 OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR ORLISTAT OR
GASTRIC()BANDING OR SLEEVE()GASTRECTOMY)/TI,AB

S6 504 SS4 OR S5

se | 103470 S (META()ANALYS? OR METAANALYS? OR SYSTEMATIC()REVIEW? OR REVIEW?(3N)(RESEARCH OR
LITERATURE))/TI,AB,DE

s9 | 49061 S (CLINICAL()TRIAL? OR CONTROLLED()TRIAL? OR COMPARATIVE()STUD? OR
OBSERVATIONAL()STUD?)/TI,AB,DE

S13 | 5 S S6 AND (AGE(3N)(GROUP? OR FACTOR?))/TI,AB,DE

S14 | 0 SS13 AND S8

S15 | 1 S S13 AND S9

S16 | O S S6 AND (MILITARY()PERSONNEL OR VETERANS)/DE
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3d

Set | Items Description

S1 14254 S (OBESITY OR OVERWEIGHT)/DE

S2 7683 S S1 AND PD>20050228 AND PT= PEER REVIEWED JOURNAL

S3 7484 S S2/ENG

S4 459 S S3 AND (DRUG()THERAPY OR SURGERY)/DE
S S3 AND (LORCASERINE OR PHENTERMINE OR TOPIRAMATE OR XENECAL OR ALLI OR BELVIQ OR QSYMIA

S5 130 OR SIBUTRAMINE OR METFORMIN OR MAZINDOL OR DIETHYLPROPION OR FLUOXETINE OR ORLISTAT OR
GASTRIC()BANDING OR SLEEVE()GASTRECTOMY)/TI,AB

S6 504 SS4 OR S5

se | 103470 S (META()ANALYS? OR METAANALYS? OR SYSTEMATIC()REVIEW? OR REVIEW?(3N)(RESEARCH OR
LITERATURE))/TI,AB,DE

s9 | 49061 S (CLINICAL()TRIAL? OR CONTROLLED()TRIAL? OR COMPARATIVE()STUD? OR
OBSERVATIONAL()STUD?)/TI,AB,DE

S17 | 18 S S6 AND (PSYCHIATRIC()DISORDERS OR MENTAL()ILLNESS OR MENTAL()DISORDERS)/DE

S18 SS17 AND S8

S19 SS17 AND S9
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Appendix B: Grading the Recommendations

The graded recommendations in this Clinical Practice Guideline (CPG) are based on two main
dimensions: 1) net benefit of an intervention and 2) certainty of evidence associated with that net
benefit.

Net benefit (or impact) refers to benefit minus harm of an intervention. As shown in Table B-1, the four
categories of net benefit are: substantial, moderate, small, and zero/negative. For example, a
substantial benefit could result from high benefit and minimal harm. These categories only reflect the
order of magnitude of net benefit, they do not reflect how certain we are of that magnitude of net
benefit.

Table B-1: U.S. Preventive Services Task Force (USPSTF) Recommendations — Net Benefit [157]

More than a small relative impact on a frequent condition with a substantial burden of
suffering;

Substantial |or

A large impact on an infrequent condition with a significant impact on the individual

patient level.
A small relative impact on a frequent condition with a substantial burden of suffering;
or
Moderate A moderate impact on an infrequent condition with a significant impact on the individual
patient level.
A negligible relative impact on a frequent condition with a substantial burden of suffering;
Small or
ma A small impact on an infrequent condition with a significant impact on the individual
patient level.
Negative impact on patients;
Zero or or
Negative No relative impact on either a frequent condition with a substantial burden of suffering,

or an infrequent condition with a significant impact on the individual patient level.

Certainty refers to the level of certainty that is associated with a net benefit. The level of certainty is
greater with stronger evidence (i.e., from well-designed and well-conducted studies). As shown in Table
B-2, the three levels of certainty are high, medium, and low. Higher certainty suggests that the observed
net benefit (regardless of its magnitude as described in Fig. 2) is correct. For any given magnitude of net
benefit (whether it is substantial or zero), the certainty can range from high to low.

When considering what grade should accompany a recommendation, it may help to consider these two
dimensions separately before arriving at a grade. That is, based on the health outcomes in the available
evidence, “How big is the net benefit here?” Then, based on the strength of that available evidence,
“How certain are we that this net benefit (no matter its size) is real?”
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Table B-2: USPSTF Recommendations — Certainty [157]

Level of Description
Certainty*
The available evidence usually includes consistent results from well-designed, well-
High conducted studies in representative primary care populations. These studies assess the
effects of the preventive service on health outcomes. This conclusion is therefore unlikely
to be strongly affected by the results of future studies.
The available evidence is sufficient to determine the effects of the preventive service on
health outcomes, but confidence in the estimate is constrained by such factors as: The
number, size, or quality of individual studies.
¢ Inconsistency of findings across individual studies.
Moderate

¢ Limited generalizability of findings to routine primary care practice.

e lLack of coherence in the chain of evidence.
As more information becomes available, the magnitude or direction of the observed effect
could change, and this change may be large enough to alter the conclusion.

The available evidence is insufficient to assess effects on health outcomes. Evidence is
insufficient because of:
* The limited number or size of studies.
¢ Important flaws in study design or methods.
Low ¢ Inconsistency of findings across individual studies.
e Gaps in the chain of evidence.
¢ Findings not generalizable to routine primary care practice.
e lack of information on important health outcomes.
More information may allow estimation of effects on health outcomes.

*The USPSTF defines certainty as "likelihood that the USPSTF assessment of the net benefit of a
preventive service is correct.” The net benefit is defined as benefit minus harm of the preventive service

as implemented in a general, primary care population. The USPSTF assigns a certainty level based on the
nature of the overall evidence available to assess the net benefit of a preventive service.

The Grade of the recommendation is based on a framework that combines the two dimensions, as
shown in Table B-3. As described above, the grade depends on both net benefit and certainty. For
example, in the USPSTF grading scheme, a grade of A is assigned to a recommendation that is based on a
high certainty of a substantial net benefit. Three combinations of certainty and net benefit can yield a
grade of B. Note that, in the USPSTF framework, any recommendation associated with low certainty of
net benefit results in a recommendation of |, regardless of the magnitude of net benefit.
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Table B-3: USPSTF Recommendations — Grade [157]
Given: 1) the level of certainty that a net benefit exists and 2) the magnitude of that net benefit, what

grade of recommendation do we assign?

Certainty of Magnitude of Net Benefit

Net Benefit Substantial Moderate Small Zero/Negative
High A B C D
Moderate B B C D

Low Insufficient

Grade A indicates that the certainty of evidence is high that the magnitude of net benefits is substantial.

Grade B indicates that the certainty of evidence is moderate that the magnitude of net benefits is either
moderate or substantial, or that the certainty of evidence is high that the magnitude of net benefits is
moderate.

Grade Cindicates that the certainty of the evidence is either high or moderate that the magnitude of
net benefits is small.

Grade D indicates that the certainty of the evidence is high or moderate that the magnitude of net
benefits is either zero or negative.

Grade l indicates that the evidence is insufficient to determine the relationship between benefits and
harms (i.e., net benefit).

Table B-4 defines each grade of recommendation, along with an associated suggestion for practice. For
example, a grade of A (which is based on a high certainty of substantial net benefit, as noted above)
means that an intervention is recommended and that the suggestion for practice is to offer/provide this
intervention. A grade of C means a recommendation to selectively offer/provide the intervention to
individual patients based on professional judgment and patient preference and that the suggestion for
practice is to provide the intervention to patients depending on individual circumstances.

Table B-4: USPSTF Recommendations [157]

Grade Definition Suggestions for Practice
The USPSTF recommends the service. There is
A high certainty that the net benefit is Offer or provide this service.
substantial.
The USPSTF recommends the service. There is
B high certainty that the net benefit is Offer or provide this service.

moderate or there is moderate certainty that
the net benefit is moderate to substantial.

The USPSTF recommends selectively offering
or providing this service to individual patients|Offer or provide this service for selected
C based on professional judgment and patient |patients depending on individual
preferences. There is at least moderate circumstances.

certainty that the net benefit is small.
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Grade Definition Suggestions for Practice

The USPSTF recommends against the service.
There is moderate or high certainty that the
service has no net benefit or that the harms
outweigh the benefits.

Discourage the use of this service.

The USPSTF concludes that the current

. .. .. Read the clinical considerations section of
evidence is insufficient to assess the balance .
. . USPSTF Recommendation Statement. If the
of benefits and harms of the service.

| Statement|_ . ) . . service is offered, patients should
Evidence is lacking, of poor quality, or .
understand the uncertainty about the

conflicting, and the balance of benefits and .
. balance of benefits and harms.
harms cannot be determined.

Grade of EO for Expert Opinion: During the face-to-face meeting, the Champions and Work Group
members used a variation of the USPSTF grading framework to provide for a grade of EO for “Expert
Opinion.” Given that evidence-based clinical practice guidelines have to be used in real practice for
Veterans and Service members, a grade of | for insufficient evidence may not provide enough guidance
for supporting clinical decisions in practice. In particular, we considered certain instances in which
evidence suggests a substantial or moderate net benefit, but the certainty/strength of that evidence is
low. In those instances, rather than concluding that the evidence is insufficient to support a clinical
decision, we may rely on considered EO to set forth a recommendation. A grade EO does not imply that
the evidence is strong (it is still low). It does suggest that the magnitude of net benefit (substantial or
moderate) is of sufficient clinical importance to make a recommendation, even if it is based on low
certainty (weak evidence).

Figure B-1 is a framework that incorporates Expert Opinion. The dimensions of Net Benefit of an
intervention and Certainty of evidence still correspond to the USPSTF framework, and grades of
recommendation (A, B, C, D, I) are the same, except for the use of EO in place of | in one sector of the
framework. We made slight modifications in this framework to make the cross-walk from USPSTF more
clear and better reflect the sense of our Work Group discussions.
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Figure B-1: Framework with Expert Opinion
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Appendix C: Evidence Table

2006 2014
Recommendation GRADE Evidence Cert.alnty Magnltude.of Grade
of Evidence | Net Benefit

Screening and Assessment

obese patients. In addition to the basic medical history
and physical examination, assess for factors
contributing to obesity.

Consider providing normal weight patients with
information and behavioral counseling regarding
healthy diet and physical activity behaviors, in order to
maintain a healthy weight.

Overweight Patients Without Obesity-Associated Condition(s)

1. Screen adult patients to establish a diagnosis of N/A B
overweight or obesity by calculating body mass index [26] Moderate Moderate
(BMI), and document the presence of overweight or [31]
obesity in the medical record. [71]
2. Screen for overweight and obesity at least annually. EO
3. Assess for the presence of obesity-associated N/A [26] Moderate Moderate B
conditions among overweight patients or patients with [32]
increased waist circumference. [31]
(71]
[158]
(159]
[160]
4. Perform a targeted assessment on overweight and EO EO

EO

Additional supporting
literature:

E]

(74]

(98]

(26]
(34]

Moderate

Normal Weight Patients |

5.

Small

C

6.

Consider providing overweight patients without

(26]

Moderate

Small

Page 88 of 178



2006 2014
Recommendation GRADE Evidence Cert.alnty Magnltude.of Grade
of Evidence | Net Benefit
obesity-associated conditions with information and [34]
behavioral counseling regarding healthy diet and
physical activity behaviors, in order to pursue a
healthy weight.
Overweight Patients With Obesity-Associated Condition(s)
7. Offer comprehensive lifestyle intervention to achieve A A
weight loss and to improve blood pressure and/or Additional supporting
glucose control in overweight patients. literature:
(26]
(38]
(43]
[46]
(31]
(71]
(73]
8. Offer comprehensive lifestyle intervention to B B
overweight patients with dyslipidemia for weight loss Additional supporting High Small
and to improve lipid levels. literature:
(38]
[46]
(31]
(71]
9. Current evidence is insufficient to recommend for or C [51] Low N/A I
against offering comprehensive lifestyle intervention [52]
for weight loss to overweight patients with [53]
degenerative joint disease, non-alcoholic fatty liver [54]
disease and/or obstructive sleep apnea to reduce [161]
harms of these conditions. [162]
10. Offer obese patients comprehensive lifestyle A A
intervention for weight loss to improve lipid levels, Additional supporting
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reducing harms of non-alcoholic fatty liver disease.

14. Reach a shared understanding with overweight and
obese patients about the risks of overweight and
obesity, and the benefits of weight management.

15. Perform an in-depth clinical assessment in order to
assess the risks and benefits of different weight
management treatments and to develop a weight
management plan.

EO

EO

2006 2014
Recommendation GRADE Evidence Cert.alnty Magnltude-of Grade
of Evidence | Net Benefit
blood pressure, and/or glucose control. literature:
(39]
(41]
(43]
[46]
(31]
(71]
11. Offer obese patients comprehensive lifestyle B B
intervention for weight loss, to reduce harms of Additional supporting
obstructive sleep apnea. literature:
(38]
(53]
12. Consider offering obese patients comprehensive C C
lifestyle intervention for weight loss, to reduce harms Additional supporting
of degenerative joint disease. literature:
(54]
(161]
13. Current evidence is insufficient to support weight loss | N/A [143] Low N/A I
through comprehensive lifestyle intervention for [162]

Shared Decision-Making

(55]
(56]

General Treatment Principles of Weight Loss ‘

Additional supporting
literature:

E]

(74]

EO

EO
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2006 2014
. . Certainty | Magnitude of
Recommendation GRADE Evidence of Evidence | Net Benefit Grade
(98]
16. Use motivational interviewing techniques to evoke EO EO
patient motivation to accept and participate in weight [68]
loss treatments. [69]
17. Convey the importance of weight loss and N/A [81] EO
maintenance as a lifelong commitment rather than a [82]
brief episode of treatment.
18. Offer patients at least 12 contacts within 12 months of | N/A [26] Moderate Moderate B
a comprehensive lifestyle intervention that combines [31]
dietary, physical activity and behavioral strategies. [71]
(73]
19. Plan a net deficit of 500 to 1,000 kcal/day addressing B [39] High Substantial A
both diet and physical activity to achieve a weight loss [46]
of 0.5 to 2 pounds per week, resulting in a 5-10% [110]
reduction in body weight over 6 months. [109]
(107]
[105]
20. Assess adherence to the weight loss program one-to- N/A [26] EO
two times per month by measuring the patient’s [31]
weight and providing feedback and ongoing support. [71]
21. Re-evaluate the treatment plan for patients who have | N/A [39] EO
lost an average of less than 0.5 pound per week. [46]
22. Offer patients who have met their weight loss goals a B B

comprehensive maintenance program consisting of
behavioral components and ongoing support.

Additional supporting

literature:

(31]
(71]
(73]
(81]
(82]
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2006 2014
. . Certainty | Magnitude of
Recommendation GRADE Evidence of Evidence | Net Benefit Grade
[83]
[84]

Behavioral Approaches

23. Offer comprehensive lifestyle interventions for weight | N/A [26] B
loss, in either individual or group setting. [31]
(71]
(73]

24. Offer telephone-based comprehensive lifestyle B B

intervention for weight loss, either as an alternative or Additional supporting

an adjunct to face-to-face intervention. literature:
(73]
(88]
25. There is insufficient evidence for or against offering B [71] Low N/A I
internet-based comprehensive lifestyle intervention [90]
for weight loss, as an alternate or adjunct to face-to- [91]

face intervention.
Dietary Approaches

26. Offer any of several diets that produce a caloric deficit | B [73] High Substantial A
and have evidence for weight loss efficacy and safety [93]
(e.g., low-carbohydrate, Dietary Approaches to Stop [94]
Hypertension (DASH), low-fat). [95]
[96]
[97]
(98]

27. Offer very-low-calorie diets for weight loss, but only B B

for short durations (12-16 weeks) and under close
medical supervision.

28. Offer meal replacements to achieve low-calorie or very | A A
low-calorie diets.

Physical Activity Approaches \
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2006 2014
Certainty | Magnitude of

of Evidence | Net Benefit

29. Offer physical activity elements (e.g., home fitness, A A
lifestyle, or structured/supervised physical activities),
that can be combined to produce a caloric deficit
leading to weight loss.

30. Offer physical activity options that include short A A
intermittent bursts (at least 10 minutes) as well as
longer continuous exercise.

Recommendation GRADE Evidence Grade

31. Offer, as part of a comprehensive lifestyle N/A [39] High Substantial A
intervention, moderate-intensity physical activity [46]
performed for at least 150 minutes/week to result in
weight loss.

32. Offer, as part of comprehensive lifestyle intervention, [99] N/A N/A EO
moderate-intensity physical activity performed for [73]
200-300 minutes per week to prevent weight regain [74]

after initial weight loss.

Pharmacotherapy \

33. Offer pharmacotherapy with the combination N/A [128] High Substantial A
phentermine/topiramate extended-release to patients [129]
with a body mass index (BMI) 230 kg/m? and to those [130]

with a BMI 227 kg/m?* who also have obesity-
associated conditions, as an adjunct to comprehensive
lifestyle intervention, when lifestyle interventions
alone do not produce the desired weight loss.

34. Offer pharmacotherapy with orlistat or lorcaserin to N/A [121] High Moderate B

patients with a body mass index (BMI) 230 kg/m?* and [122]
to those with a BMI 227 kg/m* who also have obesity- [123]
associated conditions, as an adjunct to comprehensive [124]
lifestyle intervention, when lifestyle interventions [125]
alone do not produce the desired weight loss. [126]

(127]

(130]
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2006 2014
. . Certainty | Magnitude of
Recommendation GRADE Evidence of Evidence | Net Benefit Grade
[131]
35. Offer pharmacotherapy (i.e., orlistat, lorcaserin, N/A [121] High Moderate B
combination phentermine/topiramate extended- [124]
release), as an adjunct to comprehensive lifestyle [125]
intervention, to patients with obesity-associated [126]
conditions, for its beneficial effects on type 2 diabetes, [127]
hypertension, and/or dyslipidemia. [128]
(131]
[132]
[163]
[164]
36. Offer patients who achieve their weight loss goal, a N/A [124] Moderate Moderate B
program that includes continued medication use for [125]
weight maintenance. [130]
[131]
[163]
37. Offer bariatric surgery, as an adjunct to comprehensive | B B
lifestyle intervention, for weight loss in adult patients Additional supporting
with a body mass index (BMI) >40 kg/m” or those with evidence:
BMI 35.0-39.9 kg/m” with one or more obesity- [132]
associated conditions.
38. Offer bariatric surgery, as an adjunct to comprehensive | B [50] High Substantial A
lifestyle intervention, to improve some obesity- [132]
associated conditions in adult patients with a body [133]
mass index (BMI) >35.0 kg/m”. [135]
(136]
[137]
(138]
[139]
[140]
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2006 2014
Recommendation GRADE Evidence Cert.amty Magmtude.of Grade
of Evidence | Net Benefit
[29]
39. Current evidence is insufficient to assess the balance I I
of benefits and harms of offering bariatric surgery as Additional supporting
an adjunct to comprehensive lifestyle intervention for evidence:
weight loss or to improve some obesity-associated [132]
conditions, to patients over age 65, or with a body
mass index (BMI) <35 kg/m?’.
40. Engage all patients who are candidates for bariatric N/A [74] EO
surgery in a general discussion of the benefits and [98]
potential risks. If more detailed information is [154]
requested by the patient to assist in the decision-
making process, a consultation with a bariatric surgical
team should occur.
41. Provide lifelong follow-up after bariatric surgery to N/A [74] EO
monitor adverse effects and complications, dietary [98]
restrictions, adherence to weight management [154]

behaviors and psychological health.
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Appendix D: Body Mass Index (BMI) Calculation Chart

Upper Limit Border Points For Category Of Overweight/Obesity By Height (inches)

BMI (kg/m?) 25 30 35 40 45
Height Stage 1 Stage 2 Stage 3
(inches) Normal Overweight Obese
58 119 143 167 191 215
59 124 148 173 198 222
60 128 153 179 204 230
61 132 158 185 211 238
62 136 164 191 218 246
63 141 169 197 225 254
64 145 174 204 232 262
65 150 180 210 240 270
66 155 186 216 247 278
67 159 191 223 255 287
68 164 197 230 262 295
69 169 203 236 270 304
70 174 209 243 278 313
71 179 215 250 286 322
72 184 221 258 294 331
73 189 227 265 302 340
74 194 233 272 311 350
75 200 240 279 319 359
76 205 246 287 328 369

Adapted from NHLBI, 2000 [9]
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Appendix E: Obesity-Associated Conditions

There are many conditions that can be

considered to be exacerbated by overweight or Box E-1: Common Obesity-Associated

obesity. This Appendix addresses the effects of Conditions™

weight loss on some of the more common * Hypertension**

obesity-associated conditions listed in the Box E- | ® Type 2 diabetes and pre-diabetes**
1. e Dyslipidemia**

. e Metabolic syndrome
Hypertension .
e Obstructive sleep apnea

Both the Diabetes Prevention Program (DPP) and e Degenerative joint disease

Look AHEAD trials were designed to evaluate the e Non-alcoholic fatty liver disease
effectiveness of intensive behavioral lifestyle *Increased waist circumference is considered
interventions on cardiovascular risk factors. The an obesity comorbidity equivalent

DPP [46] was a three year study that randomized ** At least moderate evidence exists for
3,234 patients (mean age 51 years) with impaired | modifying these conditions with weight loss
glucose tolerance to intensive lifestyle

intervention, metformin (850 mg twice daily), or placebo. The goals of the intensive lifestyle
modification were a weight reduction of at least 7% of initial body weight through consumption of a
healthy low-calorie, low-fat diet and to engage in physical activity of moderate intensity for at least 150
min/week. A 16-lesson curriculum was taught by case managers on an individual basis during the first six
months followed by subsequent individual (usually monthly) and group sessions with case managers
designed to reinforce behavioral change. By the end of the 24-week curriculum, 50% of the intervention
group had achieved the weight loss goal and after an average of 2.8 years, the mean weight loss was 0.1,
2.1, and 5.6 kg in the placebo, metformin, and lifestyle intervention groups, respectively (P<0.001).
Seventy-four percent met the goal of at least 150 minutes of physical activity per week. Daily caloric
intake decreased by 249, 296, and 450 kcal in the placebo, metformin, and lifestyle-intervention group,
respectively. The impact of the intensive behavioral lifestyle intervention on the development of type 2
diabetes will be discussed in the section on diabetes below.

The Look AHEAD trial was a four year study that randomized 5,145 type 2 diabetic patients aged 45-76
years who were overweight or obese to intensive lifestyle intervention or a control group of standard
diabetes support and education. [39] The goal of the intensive lifestyle group was designed to induce at
least a 7% weight loss at year one and to maintain this weight loss in subsequent years. They received a
reduced caloric intake (1200—-1800 kcal per day based on initial weight) using a portion-controlled diet
with liquid meal replacements and recommendations to use other portion-controlled items.
Additionally, they were instructed to have at least 175 minutes of physical activity per week. The
intensive lifestyle intervention consisted of weekly group and individual counseling in the first six
months, three sessions per month for the next six months, and two sessions per month for the
remainder of the study. After four years, the intervention group lost 6.15% vs. 0.88% in the control
group.
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In the DPP, the prevalence of hypertension at three years was attenuated in the lifestyle group but
increased in the metformin and placebo groups. Furthermore, the lifestyle group had a 27% less use of
drug therapy to treat hypertension compared to metformin or placebo. [40] In the Look AHEAD trial,
those in the lifestyle group after four years had significantly improved systolic blood pressure (SBP) (-
5.33 vs. -2.97 mm Hg; P <.001) and diastolic blood pressure (DBP) (-2.92 vs. -2.48 mm Hg; P =.01)
compared to controls. [39]

A systematic review that evaluated the long-term effects of weight loss on hypertension outcome
measures in adults, included randomized controlled studies (RCT) performed on participants with a body
mass index (BMI) >28 kg/m?with a follow-up of >2 years. [41] Previous reviews on shorter term studies
indicate a drop in blood pressure of 1 mmHg for every 1 kg of weight loss. [42] The findings of the
review suggested that for 10 kg of weight loss, decreases of 4.6 mmHg in DBP and 6 mmHg in SBP may
be expected. The model excluded studies with surgical interventions that exhibited huge weight losses
with dramatic blood pressure changes.

A review by Witham et al. reported that in the Trial of Nonpharmacologic Intervention in the Elderly, the
interventional group had a significant reduction in SBP, compared to baseline and control at three
months (4.0 vs. 0.8 mmHg, P < 0.001). Similarly, a meta-analysis by Horvath et al. reported a significant
difference in the reduction of SBP in favor of dietary interventions with a weighted mean different
(WMD) of -6.26 mm Hg (95% Cl, -9.82 to —2.70 mm Hg. For DBP, studies showed a significant difference
in the reduction of DBP in favor of dietary interventions with a WMD of -3.41 mm Hg (95% Cl, -5.55 to
-1.27 mm Hg). [43]

The recent Look AHEAD trial showed that after 10 years of follow-up, SBP (not DBP) was significantly
reduced in the interventional group vs. control group. [38]

Weight loss induced by orlistat is somewhat effective in treating hypertension in overweight and obese
patients. A meta-analysis of five RCTs revealed that after one year of treatment, average SBP and DBP
reductions were significantly greater with orlistat than placebo (9.4 versus —4.6 mmHg systolic and -7.7
versus —5.6 mmHg diastolic). [165]

A more recent Cochrane Collaborative Review showed that orlistat resulted in placebo-subtracted SBP
reductions of 1.5 mm Hg (95% CI 0.9 to 2.2 mm Hg; 13 studies) and DBP reductions of 1.4 mm Hg (95%
Cl 0.7 to 2.0 mm Hg; 12 studies).[122]

Bariatric surgery in obese patients has the most dramatic effect on blood pressure reduction after
weight loss. The Swedish Obesity Study (SOS) is a prospective controlled study of 2010 subjects received
bariatric surgery for obesity. The procedure received in this cohort was vertical banded gastroplasty in
68.1%, adjustable or nonadjustable gastric banding in 18.7% and gastric bypass in 13.2%. Patients
experienced a 4 to 5 mmHg reduction in blood pressure at two years post-surgery. At 10 years, the
impact of bariatric surgery on blood pressure differed according to the type of procedure performed;
gastric bypass patients had the largest reductions in blood pressure of 5 to 10 mmHg, while gastric
banding patients experienced a 2 mmHg increase in SBP and only a 1 mmHg reduction in DBP. [135] The
prospective controlled Utah-based study showed that at six years, 42% of patients receiving gastric
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bypass surgery had complete remission of hypertension. [136] In a meta-analysis of mostly non-RCTs or
uncontrolled case series, hypertension resolved in 61.7% and resolved or improved in 78.5% of the study
subjects. [137] A 2012 systematic review of 58 controlled trials showed that hypertension improved or
resolved in 62.5% of patients. [138] A meta-analysis of 16 studies by Li et al. reported that laparoscopic
Roux-en-y gastric bypass had a similar effect in resolving hypertension (pooled mean difference of 8.27,
95% Cl: 6.89-9.66, p<0.00001) compared with laparoscopic sleeve gastrectomy. [139]

Type 2 Diabetes

Weight loss through behavioral lifestyle changes has had a favorable effect on preventing type 2
diabetes. During the Finnish Diabetes Prevention Study (FDPS), the risk of diabetes was reduced by 58%
(P<0.001) in subjects of the intervention group who received individualized counseling aimed at
reducing weight through modifications in diet and physical activity. The reduction in the incidence of
diabetes was directly associated with changes in lifestyle. The cumulative incidence of diabetes after
four years was 11% (95% Cl: 6-15%) in the intervention group and 23% (95% Cl: 17-29%) in the control
group. [45]

In the DPP (see hypertension above) trial, the associated reduction in incidence of type 2 diabetes was
58% in the lifestyle group and 31% in the metformin group compared to placebo. [46] A 10-year follow-
up study offered lifestyle intervention to all groups. Diabetes incidence was reduced by 34% in the
lifestyle group and 18% in the metformin group compared to placebo. [47]

A meta-analysis of the FDPS and three additional diabetes prevention studies showed the relative risk of
type 2 diabetes was reduced by about 50% in the lifestyle group compared to the control group. [48]

A 2011 Agency for Healthcare Research and Quality (AHRQ) meta-analysis of five weight loss trials in
diabetics or pre-diabetics showed a statistically significant reduction in fasting blood glucose (WMD, -5.3
mg/dl). [31]

For those with existing type 2 diabetes, lifestyle interventions have shown a favorable effect. In the Look
AHEAD trial (see hypertension above), after a four year follow-up period, the lifestyle group had a 11.5%
and 7.3% partial or complete remission rates of diabetes at one and four years, respectively. [39]

The use of drug therapy for weight loss and type 2 diabetes has been evaluated by numerous trials.
[166-169] In the largest and longest duration orlistat study to date, 3,305 non-diabetic obese adults with
normal or impaired glucose tolerance received orlistat 120 mg three times a day plus lifestyle changes or
lifestyle changes alone for four years. [124] At the end of the study, the cumulative incidence of
diabetes was 9% with lifestyle changes alone and 6.2% with orlistat plus lifestyle changes, corresponding
to a 37.3% relative risk reduction and a number needed to treat of 35 (P = 0.003). Differences in
diabetes incidence were detectable in the impaired glucose tolerance subgroup. The mean weight loss
after four years was significantly greater with orlistat (5.8 vs. 3.0 kg with placebo; P < 0.001). [124]
Furthermore, weight loss with orlistat improved fasting glucose and A1C in adults with type 2 diabetes
and other components of the metabolic syndrome. [166-169]
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A 2011 meta-analysis of nine RCTs with orlistat showed that subjects with type 2 diabetes or pre-
diabetes experienced a statistically significant 5.7 mg/dl greater decline in fasting glucose at 12 to 18
months compared to placebo. When only subjects with type 2 diabetes were included (four trials),
fasting glucose decreased 12 mg/dl (WMD 12.1 mg/dl, 95% Cl, -21.9 to -2.4). [31]

The greatest impact on diabetes is seen following bariatric surgery. The largest prospective study
evaluating the long-term impact of bariatric surgery on type 2 diabetes is the SOS. [135] In this
prospective controlled trial, obese subjects who underwent gastric surgery for weight loss were
matched with conventionally treated obese control subjects; 4,047 subjects were followed for at least
two years and 1,703 subjects were followed for 10 years. The subjects in the surgical intervention group
had a BMI of 34 or more (men) or 38 or more (women) and were between ages 37 to 60 years. At both
the two and 10-year follow-up, the surgical intervention group had a significantly greater weight loss. In
addition, the incidence rate of diabetes was markedly lower in the surgically treated group compared to
the control group after two and 10 years. [135]

Kashyap randomized 60 subjects with a mean A1C of 9.7% and a BMI of 36 to intensive medical therapy
(IMT), IMT plus Roux-en-Y gastric bypass, or IMT plus sleeve gastrectomy. The weight loss (kg) and A1C
at 24 months in the three groups was -0.5, -25.4, -22.5 and 8.4, 6.7, 7.1, respectively. [140]

In a systematic review by Vest et al., 73% of participants showed statistically significant postoperative
resolution or improvement in their baseline diabetes at follow-up. [138] There was a reduction in 10-
year coronary heart disease Framingham Risk Score from 5.9% to 3.3%. A Cochrane review found that
weight loss associated with surgery was significantly better at reducing diabetes co-morbidity than non-
surgical interventions. [132]

Another systematic review and meta-analysis was performed on bariatric surgery and its impact on
health outcomes. [137] From the 708 studies included for evaluation, the mean age was 38.97 years
(16.20 — 63.60) with a mean BMI of 46.85 kg/m” (range 32.30 — 68.80 kg/m?). In this meta-analysis,
bariatric surgery resulted in the ability to discontinue all diabetes related medications and maintenance
of normal blood glucose levels in 76.8% of all patients. Additionally, 86% of patients were found to have
resolution or improvement of their diabetes.

Li et al. performed a meta-analysis of 16 studies comparing laparoscopic Roux-en-Y gastric bypass vs.
sleeve gastrectomy for morbid obesity and diabetes. [139] They found that Roux-en-Y gastric bypass had
a better effect at resolving diabetes as 12 months compared to sleeve gastrectomy (OR 2.46, 95% Cl
1.48-4.09, p <0.00001).

While the positive effects of bariatric surgery are known for those with BMI > 35, less is known for lesser
degrees of obesity. An AHRQ comparative effectiveness review evaluated this question and found that
weight loss at one and two years was 15-20 kg and 11-23 kg, respectively and A1C decreased 2.6-3.7 and
1.8-3.1 percentage points at one and two years, respectively. [141] The strength of evidence was
moderate for Roux-en-Y gastric bypass, laparoscopic adjustable gastric banding, and sleeve gastrectomy
in treating obese patients with a BMI between 30-35 kg/m? in the short-term. Of note there was low
strength of evidence for short-term harms and no long-term data was available.
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In summary, bariatric surgery is effective for improvements in type 2 diabetes in patients with a BMI >
35 kg/mz. It is also effective short-term for those with a BMI 30-35 kg/mz.

Dyslipidemia

A systematic review of the long-term lipid outcomes of weight loss in studies published between 1966
and 2001 was conducted by Poobalan and colleagues (2004). Thirteen long-term studies on participants
with a BMI of greater than or equal to 28 kg/m” with a follow-up of more than two years were included.
Cholesterol had a significant positive linear relationship with weight change (r = 0.89) where change in
weight explained about 80% of the cholesterol difference variation. For every 10 kg weight loss, a drop
of 0.23 mmol/L (8.9 mg/dl) in cholesterol may be expected for a person who is overweight or obese.
[49]

A 2011 meta-analysis of 16 trials showed that the weight loss intervention group had a statistically
greater decline compared to the control group at 12 to 18 months of 5.8 mg/dl for total cholesterol, 4.9
mg/dl for low-density lipoprotein (LDL) cholesterol, and 11.1 mg/dl for triglycerides; there was no
difference for high-density lipoprotein (HDL) cholesterol. [31]

In the DPP (see hypertension above), triglyceride levels fell significantly more in the intensive lifestyle
group (-25.4 mg/dl) than in the placebo (-11.9 mg/dl) or metformin (-7.4 mg/dl) groups. HDL cholesterol
level significantly increased in the lifestyle group (+1.0 mg/dl) compared with the metformin (+0.3
mg/dl) and placebo groups (-0.1 mg/dl). Lifestyle also positively altered the LDL phenotype compared to
metformin or placebo (p < 0.001). Drug therapy for hyperlipidemia was 25% less for the lifestyle group
compared to the metformin and placebo groups. Total cholesterol and LDL cholesterol levels did not
change. [46]

In Look AHEAD (see hypertension), statistically significant changes occurred in the lifestyle vs. control
groups for HDL cholesterol (+3.67 vs. +1.97 mg/dl) and triglycerides (-25.26 vs. -19.75 mg/dl). The
benefits remained at 4 years only for HDL cholesterol. Reductions in LDL cholesterol were greater with
the control group but did not differ after adjustment for medication use. [39]

In overweight and obese patients, orlistat has been shown to have a positive effect on dyslipidemia. A
2011 AHRQ meta-analysis of 12 RCTs showed that at 12 to 18 months, overweight and obese subjects on
orlistat had a statistically greater decline over placebo of 12.6 mg/dL in total cholesterol and 11.4 mg/dI
in LDL cholesterol. HDL cholesterol also declined (0.9 mg/dl, 95% Cl, -1.7 to -0.1); triglycerides did not
change (WMD, -4.8, 95% Cl, -10.4 to 0.7). [31]

Hutton performed a systematic review of 17 studies involving 10,041 subjects comparing orlistat 120 mg
three times per day with placebo or an inactive control along with a hypocaloric diet over a one year
period. Relative risks for weight losses of 5% and 10% were 1.74 (95% Cl: 1.57, 1.91) and 1.96 (1.74,
2.21), favoring the orlistat groups. There was a consensus opinion among these studies that orlistat is
effective for improving both weight loss and serum lipid profiles in obese patients at low and high
cardiovascular risk and in obese patients with type 2 diabetes. [170]
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Orlistat has a beneficial effect on serum cholesterol concentration that is independent of weight loss
alone. The decrease in serum LDL cholesterol concentrations after weight loss with orlistat therapy is
greater than after placebo therapy, even after adjusting for percentage of weight loss. The mechanism
responsible for this additional lipid lowering effect may be related to orlistat’s effect in blocking both
dietary cholesterol and triglyceride absorption. [171-173]

Hypertriglyceridemia is improved with bariatric surgery. [135,137] In the SOS study the incidence of
hypercholesterolemia did not differ between the control and surgery groups, but the incidence of
hypertriglyceridemia was significantly decreased at two and 10 years in the surgery group. [135]

A systematic review by Vest et al. showed that after a mean follow-up of 57.8 months and an average
excess weight loss of 54%, 65% of subjects undergoing bariatric surgery had significant postoperative
resolution or improvement of their hyperlipidemia at follow-up. The total of at least 5000 patients was
included with the exception of LDL cholesterol measurement, which was conducted in 2101 patients.
The mean age was 41.7 years and the mean was BMI 47.1. Total cholesterol, LDL cholesterol, HDL
cholesterol and triglycerides changes from baseline to follow-up were — 29.1 mg/dl, - 25.0 mg/d|, +8.6
mg/dl and -61.2 mg/dl, respectively; all changes were significant compared to baseline states. [138]
Colquitt et al. reported on a large cohort study included in their systematic review and found that after
10 years, a greater proportion of people who had received weight loss surgery recovered from
hypertriglyceridemia and low HDL cholesterol; there was no change in total cholesterol and LDL
cholesterol was not reported. [132]

In summary, the results of the available evidence suggest that lifestyle interventions to promote weight
loss in obese subjects consistently result in short-term (less than two years) improvement in
triglycerides, total cholesterol and LDL cholesterol but not HDL cholesterol. Long-term reductions
(greater than two years) occur consistently in triglycerides. These improvements have not been shown
to affect MACE. Drug therapy with orlistat and bariatric surgery, which both produce greater weight loss
than lifestyle interventions, has been shown to improve total cholesterol, LDL cholesterol, HDL
cholesterol and triglycerides. Bariatric surgery has been shown long-term (10 years) to improve
triglycerides and HDL cholesterol.

Metabolic Syndrome

Metabolic syndrome is characterized by the presence of multiple interrelated risk factors for
cardiovascular disease. Most patients with metabolic syndrome are overweight or obese. The metabolic
syndrome is identified by the presence of three or more of the components listed in Table E-1.

Table E-1: Diagnosis of Metabolic Syndrome [174]

Three or more of the following risk factors

. . Defining Level
indicate metabolic syndrome: J

Abdominal Obesity: Waist Circumference (WC):

Ment Greater than 102 cm (>40 in)
Women Greater than 88 cm (>35 in)
Triglycerides Greater than or equal to 150 mg/dl|

HDL cholesterol:
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Men Less than 40 mg/dI

Women Less than 50 mg/d|

Blood pressure Greater than or equal to 130/85 mmHg
Fasting glucose Greater than or equal to 100 mg/dlI

T Some men can develop multiple metabolic risk factors when the WC is only marginally increased, e.g., 37-39
inches (94-102 cm). Such persons may have a strong genetic contribution to insulin resistance. They should
benefit from changes in life habits, similarly to men with categorical increases in WC.

Clinical trials show that modifying three major components of the metabolic syndrome—atherogenic
dyslipidemia, hypertension, and the prothrombotic state — will reduce the risk for cardiovascular
disease. [175]

To achieve maximal benefit from the modification of multiple metabolic risk factors, the underlying
insulin resistant state must become a target of therapy. The safest, most effective, and preferred means
to reduce insulin resistance is weight reduction in overweight and obese persons and increased physical
activity.

One RCT evaluated the effect of orlistat on the metabolic syndrome in overweight and obese patients. In
this study, orlistat plus a hypocaloric diet was more effective than a hypocaloric diet alone in reducing
body weight, waist circumference, fasting glucose, Alc, and blood pressure. [166]

Two RCTs were identified that specifically examined the impact of bariatric surgery on the metabolic
syndrome. O’Brien et al. found metabolic syndrome in 37.5% at baseline vs. 2.7% at two years after
laparoscopic adjustable gastric banding (LAGB) (P < 0.001) vs. the control group of 37.5% and 24%. The
between group difference at two years was significant (P =0.006). [133] Dixon et al. found metabolic
syndrome in 29 of 30 patients at baseline and nine of 30 patients two years after LAGB (P <0.001), the
control did not have any change. The between group difference was significant (P <0.001). [50]
Additionally, though specific components of the metabolic syndrome have been evaluated in only these
studies, three major components of the metabolic syndrome, hypertension, diabetes and dyslipidemia
are typically positively affected by bariatric surgery (see above).

In summary, one RCT involving orlistat and two RCTs involving bariatric surgery showed favorable
improvement in metabolic syndrome.

Sleep Apnea

Obstructive sleep apnea (OSA) is generally divided into mild, moderate and severe based on an apnea-
hyponea index (AHI) of 5-15, 15-30, and >30, respectively. Severe OSA is associated with increased
overall mortality [176] and heart failure. [177] In all of the studies reviewed, qualify of life or overall
satisfaction was not assessed. Furthermore, long-term studies are not available to report effects of
treatment on mortality or consequent morbidity e.g., pulmonary hypertension, arrhythmias, or heart
failure. The primary outcome measure is usually the apnea-hypopnea index.

An RCT conducted by Dixon et al. randomized patients to a conventional weight loss program that
included regular consultations with a dietitian and physician and the use of very low-calorie diets as
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necessary, or to bariatric surgery (laparoscopic adjustable gastric banding). The mean age in the surgery
group was 47.4 years and the mean BMI was 46.3 kg/m’. At two years, patients in the bariatric surgery
group lost a mean of 27.8 kg compared with a loss of 5.1 kg among the conventional group (p < 0.001).
Both groups experienced a statistically significant decrease in total AHI from baseline to two years, with
a decrease from 65.0 events/hour to 39.5 events/hour in the surgical group and 57.2 events/hour to
43.2 events/hour in the conventional group. The between group differences were not significant despite
substantially greater weight loss with surgical therapy. Additionally, the surgery group had greater
improvement in scores in health-related quality of life on the Short Form-36 (SF-36) components of
physical role, general health, vitality and the physical component summary. Both groups improved on
daytime sleepiness as measured by the Epworth Sleepiness Scale (ESS) and the six minute walk test but
there were no significant between-group differences. [50]

A meta-analysis by Anandam et al. reported the effects of dietary weight loss in treating OSA among
obese patients with severe apnea. The mean age was 53.1 years and the mean pre and post-dietary
intervention BMI was 39.6 and 33.8 kg/m”. The random-effects pooled results of AHIat pre and post-
dietary interventions were 52.5 and 28.3 events per hour, respectively (p <0.001). The combined
reduction in AHI was 44%. Additionally, two studies evaluated daytime sleepiness and/or quality of life
(QolL). ESS was improved in one study that lacked a control arm, in the other study, there was no change
in ESS or QoL as measured by the SF-36 questionnaire between intervention and control groups at 24
months. [51]

Thomasouli et al. conducted a meta-analysis on two groups of patients. In the first analysis, three
studies compared the effect of continuous positive airway pressure (CPAP) and diet vs. diet alone on 278
participants. The age range was 49 to 54 years and the BMI range was 29 to 43.8 kg/m?. The CPAP group
had improvement in daytime sleepiness as measured by the ESS but no significant change in weight loss
or QoL as measured by the Nottingham Health Profile. [52]

In the second meta-analysis, six studies compared intensive lifestyle intervention with usual care in a
total of 483 participants with an age range of 46.9 to 61 years and a BMI range of 28.3 to 36.7 kg/m”.
The intervention group, with an overall weight loss of 5.65 kg, had a significant reduction in AHI of -4.55
events/hour compared to control but no difference in the ESS; QoL was not measured. In this meta-
analysis, most of the participants came from one study, the Sleep AHEAD Study. Sleep AHEAD was a
subset of the Look AHEAD trial that randomized 264 patients with type 2 diabetes and OSA to intensive
lifestyle intervention (ILI) or diabetes support and education (DSE). The mean age was 61.2 years, BMI
36.7 kg/m?, and AHI 23.2. The weight loss was 10.6 kg vs. 0.6 kg in the ILI and DSE groups, respectively.
At one year follow-up, the ILI group had a decrease in AHI of 5.4 while the DSE group increased AHI by
4.2 (P <0.001) for an adjusted mean decrease in AHI of 9.7 relative to the DSE group. Remission of OSA,
which was defined by AHI < 5 events/hour, occurred in 13.6% of ILI participants and 3.5% of DSE
participants. Additionally, the percent of patients who had severe OSA at one year was twice as great in
the DSE vs. ILI groups. The greatest benefit was seen in men, in those who lost the most weight, and in
those with more severe apnea at baseline. [53]
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Thomasouli et al. also included a systematic review that found no significant changes with breathing and
aerobic exercise or dietary advice and hypotherapy. One RCT of very low energy vs. usual diet did find an
improvement in AHI (values not reported). [52]

In summary, these studies show that there is significant improvement in AHI following weight loss in
obese patients. There is no evidence for a consistent positive effect on daytime sleepiness or QoL.
Furthermore, there is no evidence that bariatric surgery gives better outcomes for OSA than lifestyle
interventions. Thus there is a small relative impact of weight loss on OSA.

Osteoarthritis

The American College of Rheumatology recommends weight loss for osteoarthritis of the knee in
overweight or obese patients. [178] Very strong epidemiological associations are found between excess
weight and the presence of lower body osteoarthritis. In the Framingham observational study, patients
who lost weight had better osteoarthritis outcomes than those who did not. [179] In the Ulm
Osteoarthritis Study, overweight (OR 5.9, 95% Cl 2.0-18) and obesity (odds ratio [OR] 8.1; 95% Cl 2.2-28)
were strongly associated with bilateral knee osteoarthritis but not bilateral hip osteoarthritis. [180]
Hence, the most modifiable risk factor for osteoarthritis is body weight.

However, few RCTs have addressed the effect of weight loss on osteoarthritis and of these, only one
involved overweight patients. ADAPT was a single blind randomized controlled trial of overweight and
obese sedentary adults with osteoarthritis. Of the 316 subjects (mean age of 69 years and BMI of 34
kg/mz) randomized to 18 months of exercise, diet, exercise plus diet, and control, 252 completed the
study. The diet (-4.9%) and exercise plus diet (-5.7%) groups lost significantly more weight than the
control group. Relative to the control group, significant improvements occurred with the diet and
exercise group in self-reported physical function, six minute walk distance, stair-climb time, and knee
pain. The exercise group had improvement in six minute walk distance while the diet only group did not
have any improvement. [180]

A subset of ADAPT was randomized to receive biomechanical testing of which 76 completed the entire
data collection. Patients were divided into a high (-10.2%), low (-2.7%) and no (+1.5%) weight loss
groups. A biomechanical model was used to calculate knee joint forces from data collected during gait
analysis. Maximum knee compressive forces were lower with greater weight loss (P = 0.05), primarily
due to lower hamstring forces (p =0.04). Walking velocity and radiographic progression were not
significantly changed by the weight loss groups. [161] This suggests that long-term high weight loss may
result in biomechanical improvement in obese patients with osteoarthritis.

Christensen et al. provided a systematic review and meta-analysis of the four RCTs involving weight loss
intervention in patients with osteoarthritis. [54] Mean age was 67.2 years and mean baseline BMI was
34.0 kg/m?®. The intervention group lost 6.1 kg more than the control group. The weighted pooled effect
size was 0.2 (P = 0.05) for pain and 0.23 (P=0.02) for self-reported disability. Data from 117 randomized
patients evaluating the Lequesne index of pain, maximum distance walked, and activities of daily
showed a non-significant weight pooled effect size of 0.58 (P=0.25). Of the four studies analyzed, three
were by the same author.
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In summary, obese patients suffering from osteoarthritis of the knees may benefit from weight loss
primarily by improving self-reported disability.

Non-Alcoholic Fatty Liver Disease

Overweight and obesity are thought to play a role in the development of non-alcoholic fatty liver
disease (NAFLD) whose histology resembles alcohol-induced liver injury. It encompasses a broad range
of conditions from simple fatty liver to advanced cirrhosis. The inflammatory state of non-alcoholic fatty
liver disease is known as non-alcoholic steatohepatitis (NASH). It would be reasonable to hypothesize
that weight loss, either through diet and exercise, the use of weight loss medications, and/or bariatric
surgery would decrease the progression of NAFLD and improve NASH.

A Cochrane Collaboration Review by Peng and Wang found seven randomized trials focusing on the
effect of weight loss on NAFLD. Five used lifestyle modifications and two used orlistat. The review
concluded though there seemed to be some benefit of diet and exercise modification for NAFLD
patients with regards to steatosis, there was no difference in the development of fibrosis. None of the
studies included QoL as a measure. [162] The data was not sufficient to determine the true effect of
weight loss on NAFLD because of small sample size and high risk of bias.

Bariatric surgery may have a better effect on improving NAFLD. Mathurin et al. conducted a single
center non-randomized, non-controlled prospective study of bariatric surgery in 381 severely obese
patients. They looked at clinical, biologic and histologic data at one and five years post bariatric surgery.
At 5 years, almost all patients had low levels of NAFLD, but fibrosis had increased. [181]

A systematic review and meta-analysis done by Mummadi et al. looked at 15 studies on bariatric surgery
and liver histology. They concluded that steatosis, steatohepatitis and fibrosis appear to improve in
most patients who lose weight after bariatric surgery. However, this meta-analysis was based on small
observational, non-randomized studies with significant heterogeneity among the studies. [142]

A Cochrane Collaboration Review by Chavez-Tapia et al. focused specifically on NASH in obese patients.
No randomized trials were found but 21 prospective or retrospective cohort studies were evaluated.
Eleven studies reported improvement of liver function tests, eleven studies reported improvement in
histological markers of inflammation, and eighteen studies reported a significant improvement in the
degree of steatosis. However, only six studies showed improvement in fibrosis and four studies
described worsening fibrosis. The studies included in this review did not directly report adverse events
rates after bariatric surgery. [143]

In summary, though lifestyle and drug therapy with orlistat appear to be promising for NAFLD and NASH,
lack of sufficient data and high risk for bias preclude any firm recommendations. Similarly, bariatric
surgery appears to be promising as most studies show improvement in histologic scores such as
steatosis. However, one of the most important histologic markers, fibrosis, has been shown to worsen,
particularly in the larger studies that followed patients for longer periods of time. As worsening fibrosis
is a strong predictor of advanced NAFLD, no definitive recommendation can be made for or against
surgery.
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Overall Health, Function and Quality of Life

Qol is significantly reduced by obesity and regardless of co-existing disease; obesity independently
reduces QoL in proportion to a patient’s weight. [182] Therefore, weight loss would be expected to
produce change in QoL. As with most obesity-associated conditions, the magnitude of weight loss may
be the primary determinant in outcome.

The literature search found two systematic reviews and three RCTs; all were rated as good quality. The
systematic review by Verhaeghe et al. evaluated the effectiveness of lifestyle interventions in 14 RCT
involving those with severe mental disorders. Five of these studies evaluated Qol. Of these only one of
the studies reported a statistically significant weight loss in the intervention group; one showed non-
significant weight loss and the other three studies did not report significance. Of these five studies,
three used one of the variations of the Clinical Global Impressions (CGl) scale and only one found a
significant difference between the interventional and control groups. The only study to report significant
weight loss did not have any changes in CGI. A fourth study showed only improvement in subjective
ratings of general health and empowerment but none in health and well-being based on the health-
related QoL as measured by the Short Form 36 (SF-36) and Lehman Quality of Life Questionnaire. The
final RCT showed no difference in psychological well-being or social relationship. [183]

Christensen performed a meta-analysis of four RCTs of weight loss in patients with degenerative joint
disease. Pain responses were analyzed from combined data of 417 randomized patients with a mean
age of 63-69 years and BMI of 29-36. A significant difference in weight loss of 6.1 kg (95% Cl 4.7 to 7.6
kg; p,0.001) occurred in the intervention group compared to the control group. There was a non-
significant weighted pooled effect size for pain of 0.2 (95% Cl 0 to 0.39; p=0.05). Self-reported disability
produced a weighted pooled ES of 0.23 (95% CI 0.04 to 0.42; p=0.02). [54]

Witham’s systematic review found two studies, one which was included in Christensen’s review of
weight loss in patients with osteoarthritis. The additional study showed significant improvement in Qol
in post-menopausal women as measured by the SF-36. [43]

Imayama et al. conducted a randomized trial of 439 overweight or obese post-menopausal women with
a mean age of 58 years. After 12 months of diet, exercise, diet and exercise and control, the weight loss
was 7.2, 2.0, and 8.9 kg, respectively compared to controls. Compared to controls, health-related QoL
(HRQoL) assessed by the SF-36 improved in four of eight domains in the diet and exercise group and one
domain (vitality) in the diet group; the exercise group showed no differences. [184]

Hope et al. analyzed HRQoL data from their previously conducted RCT of African-Americans aged 25-70
years with a BMI between 30 and 50 kg/m?. Initially, 237 were enrolled in phase one that was 10 weeks
of weight control counseling classes. One-hundred thirty-four (57%) completed this phase and 128
agreed to be randomized to phase two of which 87 completed one of three weight maintenance arms
for an additional 8-18 months: continued group counseling classes, a self-help program facilitated by an
outreach worker, or usual care. Of the eight domains accessed by the SF-36 HRQoL, only vitality and
general health were improved with weight loss in phase one; in phase two, no domains were associated
with weight change. Of note, in phase one, the median weight change was -1.27 kg and 13% of
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participants lost at least 5% of their baseline body weight; in phase two, the median weight change was
+0.36 kg and 11.5% lost at least 5% of their baseline body weight. [185]

Several studies have evaluated QoL outcomes in obese patients with sleep apnea who underwent
weight loss interventions. Dixon et al. found at two years the surgery group, which lost a mean of 27.8
kg compared to the control group that lost a mean of 5.1 kg, had greater improvement in scores on the
HRQoLSF-36 components of physical role, general health, vitality and the physical component summary.
[50] Anandam’s systematic review found one RCT that showed no change in QoL as measured by the SF-
36 questionnaire at 24 months. [51] Thomasouli’s meta-analysis on three studies showed no difference
between intervention and control groups on weight changes or QoL. [52]

Bariatric surgery provided more consistent results in QoL. The recently published prospective controlled
Utah study evaluated health outcomes to include QoL. [136] At six years, those receiving surgery with a
mean weight loss of 27.7% of initial body weight had improvements in SF-36 physical component score
and total QoL compared to the control group which did not have weight loss; SF-36 mental health
component was not significantly different. O’Brien et al. conducted a RCT of 60 patients and the surgical
group (laparoscopic adjustable gastric banding) compared to the control non-surgical group had
improvements at two years on five of the eight domains of the SF 36. [133] Livingston et al. reported on
the 11 studies evaluating the effect of bariatric surgery on QolL. [144] Improvements in QoL were
consistent and were significant enough to outweigh surgical complications. Gastric bypass appears to
give the greatest benefit though laparoscopic vs. open procedures did not differ significantly. A more
recent Cochrane review reported that the Swedish Obesity Study had significant improvements
compared to baseline and control at two years in all measures of QolL. However at 10 years, current
health perception, social interaction, obesity-related problems, overall mood and depression no longer
were significantly different compared to the control non-surgical group and the surgery group
experienced significantly more anxiety. [132]

Wing et al. evaluated the effects of weight loss on urinary incontinence in overweight or obese women
who suffered from 10 or more urinary incontinence episodes per week. Three-hundred thirty-eight
women who received an intensive six month lifestyle program were randomized 2:1 to a 12 month
weight maintenance interventional group or a structured education control group. Compared to those
who gained weight, those who lost at least 5% of their body weight were more likely to achieve at least
a 70% reduction in urinary incontinent episodes at 6, 12, and 18 months. [186]

In summary, QoL improvements are consistently reported following bariatric surgery, which routinely
produces weight loss of >20% of baseline weight. However, long-term this benefit appears to diminish.
Non-surgical interventions produce lesser degrees of weight loss and have variable results on various
measures of QoL. Overall, there appears to be no significant improvement in QoL. However subgroups,
particularly those with osteoarthritis, urinary incontinence or post-menopausal state may have some
modest benefit.
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Appendix F: Motivational Interviewing

If an assessment of the patient’s motivation indicates that the patient is not ready to commit to
recommended weight loss treatment, an intervention based on motivational interviewing may be
considered. William Miller and Stephen Rollnick, the developers of motivational interviewing, describe
motivational interviewing as “a collaborative conversational style for strengthening a person’s own
motivation and commitment for change.” [59] See Box F-1 for a list of the principles and core strategies
of motivational interviewing.

Evidence for Effectiveness of Motivational Interviewing

There is now considerable evidence that using
motivational interviewing increases the likelihood Box F-1: Principles and Core Strategies of

that a patient will follow through with treatment Motivational Interviewing

recommendations across a wide range of health 1. Resist directing

behaviors. [59,61-65,68] Understand the patient’s motivation

Listen with empathy

A 2011 meta-analysis of 12 trials assessed the Empower the patient by building confidence

vk W

benefit of motivational interviewing as a Ask open-ended questions to promote

. . . . understanding and evoke change talk

component of weight loss interventions. In studies
. . 6. Provide affirmations, reflections, and
reporting body weight as an outcome, use of ) i )
o ) . summaries to deepen understanding, build a
motivational interviewing was shown to . . i
therapeutic relationship and support

significantly enhance weight loss, though the motivation for change

effect was small (1.47 kg greater than control
treatments). In studies reporting change in body mass index (BMI), motivational interviewing produced
greater, but non-significant, reduction in weight of 0.25 kg/m?” over controls. [68] Among the studies
reviewed, those that produced the greatest amount of weight loss employed motivational interviewing
as an adjunct to group-based behavioral weight loss programs and in these studies, motivational
interviewing appeared to improve adherence to the behavioral weight loss program. [68,187] However,
the small number of studies included in this meta-analysis limits the generalizability of these
conclusions. Only two studies investigated the impact of a single or a brief motivational interviewing
intervention and this Work Group is unaware of any studies that show motivational interviewing leads
to increased follow through after referral to a comprehensive lifestyle intervention for weight loss.

In a small observational study among primary care physicians and their obese patients, use of
motivational interviewing-consistent behaviors (e.g., expression of empathy, a collaborative style) was
associated with both increased confidence in improving nutrition and a greater likelihood of subsequent
weight loss. [188,189]

Even when use of motivational interviewing skills does not produce a commitment to engage in
treatment, their use may increase patient interest in participating in treatment in the future. For
example, exploring the patient’s reasons for losing weight may elicit “change talk,” a harbinger of future
change. [59] Exploration of barriers to change may identify opportunities for problem solving or elicit
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interest in learning how to overcome barriers. Affirming the patient’s interest in small steps toward
change (e.g., learning about healthy eating, increasing physical activity) may lead to small changes that
build confidence and motivation. Offering the opportunity to participate in weight loss interventions
keeps the door open for future active engagement in treatment.

Motivational Interviewing Approaches and Strategies

Applying motivational interviewing has been described as a four element process: 1) engaging the
patient, building a relationship and exploring the patient’s motivation through open-ended questions
(see below); 2) focusing on a specific area of concern (e.g., weight, physical inactivity) and sharing
information about risk and benefits of change; 3) evoking “change talk” and “commitment language” to
build motivation and guide the patient toward action; and 4) planning next steps. [59] Each process is
associated with specific communication strategies and skills. For example, the key components of
patient engagement include: open-ended questions about motivation; reflections; affirmations; and
summaries. The four processes of motivational interviewing need not be sequential; rather, the clinician
moves among the four processes based on the patient responses and flow.

When engaging, motivation may be explored through open-ended questions about a patient’s current
efforts to manage their weight, recent attempts to lose weight, the importance the patient places on
weight loss, the reasons they might consider actively participating in weight management, and their
level of confidence in undertaking weight loss. Examples of questions are shown below. Any one of
these questions fosters engagement and understanding of the patient’s motivation. These same
guestions may also be used for evoking change talk and commitment language.

¢ “What are you currently doing to manage your weight?”
e “On ascale from 0-10, with 10 being the extremely important and zero being not at all
important, how important is weight loss to you?”
o “What makes you say ‘X’ (patient’s rating) and not a ‘Y’ (lower number)?”
o “What would have to happen for you to rate importance as a 'Z’ (higher number)?”
e “What are, or have been, your reasons for participating in a weight loss program?”
e  “What h