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Although the caloric deficits achieved by increased awareness, policy, and environmental approaches have begun to
achieve reductions in the prevalence of obesity in some countries, these approaches are insufficient to achieve weight
loss in patients with severe obesity. Because the prevalence of obesity poses an enormous clinical burden, innovative
treatment and care-delivery strategies are needed. Nonetheless, health professionals are poorly prepared to address
obesity. In addition to biases and unfounded assumptions about patients with obesity, absence of training in
behaviour-change strategies and scarce experience working within interprofessional teams impairs care of patients
with obesity. Modalities available for the treatment of adult obesity include clinical counselling focused on diet,
physical activity, and behaviour change, pharmacotherapy, and bariatric surgery. Few options, few published reports
of treatment, and no large randomised trials are available for paediatric patients. Improved care for patients with
obesity will need alignment of the intensity of therapy with the severity of disease and integration of therapy with
environmental changes that reinforce clinical strategies. New treatment strategies, such as the use of technology and
innovative means of health-care delivery that rely on health professionals other than physicians, represent promising
options, particularly for patients with overweight and patients with mild to moderate obesity. The co-occurrence of
undernutrition and obesity in low-income and middle-income countries poses unique challenges that might not be
amenable to the same strategies as those that can be used in high-income countries.

Introduction

The relatively small caloric gap necessary to return the
mean body-mass index (BMI) of children and adolescents
to 1970s levels' can be readily achieved by the policy
initiatives described by other authors of this Series.
Environmental changes that bridge the calorie gap will
have a substantial effect on prevention, but will not
immediately reduce the morbidities and costs associated
with obesity. Far greater caloric deficits than those
achieved by environmental changes will be necessary to
achieve weight reduction in those patients who already
have obesity.”

The increases in the prevalence of obesity and its
complications in low-income and high-income countries?
emphasise the global need for improved strategies for
obesity prevention and control. Current clinical care
delivery systems were well suited for the acute diseases

Search strategy and selection criteria

We conducted a systematic review of the published literature
on obesity management in adults and children through
December, 2013, using “obesity”, “treatment”, “prevention”,
“body weight and BMI” and combinations of “medical
education”, “health professional education”, “education”,
“training”, “nurse education” to identify relevant studies.
Databases searched included Medline (PubMed), PsycINFO,
RePort, ERIC, NHS EED, the Cochrane Database of Systematic
Reviews, and the Cochrane Register of Controlled Trials. We
also reviewed reference lists of published manuscripts and

other relevant reviews and meta-analyses.

www.thelancet.com Vol 385 June 20, 2015

that accounted for much of the morbidity and mortality
in the early 1900s, but these systems are poorly suited for
the prevention and control of chronic conditions, such as
obesity, that account for much of the world population’s
poor health today.*” A combination of effective clinical
services to treat obesity and policies, systems, and
environmental changes that prevent obesity and sustain
weight loss are needed to reduce obesity worldwide.
Success will depend on changes in health professional
education, attitudes, and practices. The prevalence and

Key messages

+ Health professionals are poorly prepared to treat obesity
+ Policy and environmental changes are unlikely to achieve
substantial weight loss in patients with severe obesity
+ Training of health-care providers to treat obesity needs to
address their biases about patients with obesity, ability to
employ behaviour change strategies, and ability to work
collaboratively with interprofessional teams

+ Multiple therapeutic modalities, including behavioural
therapy, pharmacotherapy, and bariatric surgery, can be
used in the treatment of adult obesity; fewer options are
available for paediatric patients

+ Alignment of the intensity of therapy with the severity of
the disease is necessary to improve care for obesity

+ Integration of clinical and community approaches is
necessary for sustained weight loss

» The co-occurrence of obesity and undernutrition in
low-income and middle-income countries poses unique
challenges
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complexity of obesity also needs changes in health-care
delivery, including the engagement of interdisciplinary
treatment teams.® Hospitals, as model employers, can
foster changes in social norms through their institutional
and community practices. The USA and UK have
emphasised the need for improved clinical training and
clinical-community partnerships.

Education of health professionals

A 2010 Lancet Commission article® stressed the urgent
need for a so-called third generation of educational
reforms to address chronic disease management.
Existing shortcomings of current health-service delivery
include poor teamwork, a mismatch of competencies to
the needs of patients and populations, episodic rather
than continuous care, and hyperspecialisation. The
authors proposed several educational reforms, including
the adoption of flexible, competency-based curricula
and the promotion of education across professions
that break down traditional professional silos. Such
recommendations are directly relevant to health
professional education in obesity. The challenge has
been in implementation of these recommendations.

A scarcity of information exists for undergraduate
medical education in obesity, and even less information
is available for nursing and allied health professional
students. In 2007, the US Association of American
Medical Colleges provided recommendations for medical
education on overweight and obesity.” Implementation
of the recommendations appears inadequate; the
findings of a 2008-09 survey showed that American
medical students had an average of 19-6 contact hours of
nutrition instruction in their medical curricula (range
0-70 h), with only 27% of medical schools providing the
minimum requirement of 25 h." However, results of an
audit” of Australian universities in 2006 suggested that
the number of contact hours for obesity teaching was
broadly comparable with that for diabetes and depression
(medical students had a median of 7 h of obesity teaching
provided [range 5-30 h] and students studying diet and
nutrition had a median of 15 hours [range 6-22 h]). The
optimum amount and type of training is unknown.

In the UK, the training of health professionals to
prevent and treat overweight and obesity was addressed
and widely endorsed in a 2010 report® prepared by the
Royal College of Physicians. The report emphasised the
need for all health-care professionals to identify those
at risk of obesity and to manage patients with obesity.
It emphasised so-called horizontal integration across
disciplines and provided a framework covering both
generalist and specialist level competencies, with
specific skills for managing adults and children. Results
of anecdotal reports” suggest that implementation has
proven to be patchy and depends on the presence of
local clinical champions. The Royal Australian College
of General Practitioners is the only specialist training
college to include obesity in the prescribed curriculum.

Findings of surveys and qualitative studies™" of
primary and secondary level care medical practitioners
suggest that they feel poorly prepared to manage patients
with obesity. Commonly identified areas for additional
training in the care of adults with obesity include
motivational interviewing, the comanagement of
bariatric surgery patients, and nutrition and exercise
counselling.” Paediatricians also describe inadequate
training in such areas as the management of
obesity-related comorbidities, behavioural techniques
related to diet and physical activity, and motivational
interviewing."

Overall, the level of implementation of health
professional education in obesity at all levels appears
inadequate in several countries. The results of a
systematic review" addressing medical student education
in obesity identified few obesity-related educational
programmes and only five of the included studies
reported outcome measures. Findings of a 2010 Cochrane
review that assessed the effectiveness of strategies to
change the behaviour of health professionals to promote
weight reduction in people with obesity, revealed that
most trials had weaknesses in methods or reporting.
Evidence from a meta-analysis” of three studies indicated
that, compared with standard care, educational inter-
ventions aimed at general practitioners could reduce the
average weight of patients by 1-2 kg in 1 year.

Novel approaches to training health professionals in
obesity assessment and management have used
simulated patients (ie, the parents of children with
obesity).® Simulated patient ratings of doctor perfor-
mance, but not doctor self-ratings, predicted both parent
ratings of real-life consultations and subsequent clinical
outcomes. Cost and sustainability might limit the use of
such approaches.

Weight bias in medical education
Weight bias by preclinical and medical students
includes attitudes that patients with obesity are lazy,
non-compliant with treatment, less responsive to
counselling, responsible for their condition, have no
willpower, and deserve to be targets of derogatory
humour, even in the clinical-care environment.”?”
These biases can also lead to views that obesity
treatment is futile and feelings of discomfort, which
students report as a barrier to discussing weight with
patients,” both of which are likely to impair care.
Educational strategies that emphasise the complex
aetiology of obesity can help reduce weight stigmatisation
among medical students. For example, information
about obesity that indicates contributing factors beyond
personal control (eg, biological and genetic contributors)
as well as the difficulties in obtaining clinically
significant and sustainable weight loss, has been shown
to reduce negative bias and stereotypes among
preclinical and medical students” and improve self-
efficacy for counselling patients with obesity.* These
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approaches have been delivered and tested using
different formats and indicate that bias-reduction
interventions can be feasibly integrated in health-related
curricula and clinical training settings.

Weight bias in medical settings

Widespread explicit and implicit negative weight biases
have been shown in large samples of physicians, even
in health professionals who specialise in the treatment
of obesity.” Negative stereotypes expressed by health
professionals parallel those by medical students and
residents.”

Weight biases by health-care professionals can
impair the quality of health-care delivery. Providers
spend less time in appointments,” provide less
education about health,”® and are more reluctant to do
some screening tests in patients with obesity.”
Furthermore, physicians report less respect for their
patients with obesity," perceive them as less adherent
to medications,” express less desire to help their
patients, and report that treating obesity is more
annoying and a greater waste of their time than is the
treatment of their thinner patients.”

Weight bias in the medical setting might restrict
health-care utilisation and contribute to avoidance of
health care by individuals with obesity. Among the
heaviest women, 68% reported delaying use of
health-care services because of their weight, due to
previous experiences of disrespectful treatment from
health-care providers, embarrassment about being
weighed, and medical equipment that was too small
for their body size.” Results of an American study***
showed that 19% of adults and 24% of parents would
avoid future medical appointments if they perceived a
doctor had stigmatised them or their child because of
their weight. The delay in diagnosis and treatment for
obesity-related comorbidities can impair the quality of
care for individuals with obesity and might ultimately
contribute to the costs of the disease. To address
these concerns, several evidence-based methods and
resources have been developed to reduce weight bias in
care delivery (appendix).

Management of adult obesity

The figure provides an algorithm for the management
of adult obesity. In adults, both BMI and waist
circumference are used to assess the risks of
cardiovascular disease, including hypertension, stroke,
dyslipidaemia, non-alcoholic fatty liver disease, and
type 2 diabetes. The Edmonton obesity staging system
(EOSS) has been used to provide additional guidance
for therapeutic interventions in individual patients
(table 1).** EOSS provides a practical method to address
the treatment paradigm. In principle, EOSS stages 0
and 1 should be managed in a community and primary
care setting. Recent data® from the USA suggest that
8% of patients with severe obesity (BMI =35 kg/m?)
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Overweight or obese adult
» Measure BMI

« If BMI'is >25 and <35 kg/m?, measure

waist circumference

Important message

« A modest weight loss of 5-10% of bodyweight
is beneficial

« Weight maintenance and prevention of weight
regain should be considered as long-term goals

v

BMIis >25 kg/m? or waist circumference is

above cutoff point

v

Conduct clinical and laboratory investigations to
assess comorbidities, such as blood pressure,
heart rate, fasting glucose concentration, lipid
profile (total cholesterol, triglycerides, LDL and
HDL cholesterol, and ratio of total cholesterol to

HDL cholesterol)

v

Assess and screen for depression and eating and

mood disorders

v

Treat comorbidities and other health risks

if present

v

Assess readiness to change behaviours and

barriers to weight loss

Devise goals and lifestyle modification
programme for weight loss and reduction of
risk factors

Weight loss goal: 5-10% of bodyweight or
0-5 kg per week for 6 months

v

Health team to advise lifestyle modification

programme

Lifestyle modification programme

Nutrition: reduce energy intake by
500-1000 kcal/day

Physical activity: initially 30 min of moderate
intensity 3-5 times per week; eventually 260 min
on most days; add endurance exercise training;
medical assessment is advised before starting
activity programme

Cognitive behaviour therapy: identification of
cues that prompt overeating or inactivity, and
restructuring thoughts and behaviours to
prompt healthy responses

—

v

Satisfactory progress or goal achieved?

¢Yes

Regular monitoring

« Assist with weight
maintenance

« Reinforce healthy eating
and physical activity advice

v

No

v

No

A4

Weight maintenance and
prevention of weight regain
« Nutrition therapy

« Physical activity

« Cognitive behaviour therapy
Address other risk factors;
periodic monitoring of weight,
BMI, and waist circumference
every 1-2 years

Pharmacotherapy

factors, or
« BMI 230 kg/m?

Adjunct to lifestyle

lifestyle changes

« BMI 227 kg/m” plus risk

modification; consider if
patient has not lost 0-5 kg
per week by 3-6 months after

Bariatric surgery

« BMI 235 kg/m” plus risk
factors, or

« BMI 240 kg/m’

Consider if other weight loss

attempts have failed; needs

lifelong medical monitoring

Figure: Algorithm for the stepwise management of adult patients with overweight or obesity

account for 40% of the total costs of obesity, whereas
the more prevalent grade 1 obesity accounts for a third
of costs. These findings suggest that greater priority
should be accorded to EOSS stages 3 and 4, resulting
in greater focus on pharmacological and surgical
management delivered in specialist centres. Criteria
for the establishment of such centres include
specialised health professionals and specialised equip-
ment and facilities.*®

See Online for appendix
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Symptoms

Management

mild impairment of wellbeing

daily living or wellbeing

impairment of wellbeing
Stage 4

or severe impairment of wellbeing

alone.

Stage O No apparent obesity-related risk factors (eg, blood pressure, serum
lipids, fasting glucose within normal range), no physical symptoms, no
psychopathology, no functional limitations or impairment of wellbeing  including healthy eating and increased physical activity

Stage 1 Presence of obesity-related subclinical risk factors (eg, borderline
hypertension, impaired fasting glucose, elevated liver enzymes), mild
physical symptoms (eg, dyspnoea on moderate exertion, occasional aches  exercise to prevent further weight gain; monitoring of risk
and pains, fatigue), mild psychopathology, mild functional limitations, or  factors and health status

Stage 2 Presence of established obesity-related chronic disease (eg, hypertension,  Initiation of obesity treatments, including consideration of all
type 2 diabetes, sleep apnoea, osteoarthritis, reflux disease, polycystic
ovary syndrome, anxiety disorder), moderate limitations in activities of

Stage 3 Established end-organ damage, such as myocardial infarction, heart
failure, diabetic complications, incapacitating osteoarthritis, clinically
significant psychopathology, clinically significant functional limitations, or - aggressive management of indicated comorbidities

Severe (potentially end-stage) disabilities from obesity-related chronic
diseases, severe disabling psychopathology, severe functional limitations, measures, including pain management, occupational therapy,

The Edmonton obesity staging system is a stronger predictor of mortality than body-mass index and provides better differentiation of mortality risk than body-mass index

Identification of factors contributing to increased bodyweight;
counselling to prevent further gain through lifestyle measures,

Investigation for (non-weight-related) contributors to risk
factors; more intense lifestyle interventions, including diet and

behavioural, pharmacological, and surgical treatment options;
close monitoring and management of indicated comorbidities

More intensive treatment, including consideration of all
behavioural, pharmacological, and surgical treatment options;

Aggressive obesity management as deemed feasible; palliative

and psychosocial support

Table 1: The Edmonton obesity staging system and stratified management scheme3**’

A stratified system for obesity management:
the interventional approach

The chronic and relapsing nature of obesity and its related
diseases argues for comprehensive management ap-
proaches to achieve long-term weight reduction. Sound
evidence supports an intensive lifestyle intervention
characterised by dietary restriction, increased physical
activity, and behavioural management as the first line of
therapy.” A comprehensive management plan includes
specific treatment of comorbidities, such as hypertension,
dyslipidaemia, type 2 diabetes, and sleep apnoea. Table 2
lists pooled data from several trials®* of 12 months or
longer that evaluated weight loss from different treatment
interventions.

A 5% weight loss has substantial health benefits.
However, patients’ goals for weight loss are usually
considerably greater.” Although results of a meta-analysis
did not find a significant effect of goal weight on weight
outcomes,” the gap between expected and actual weight
loss might affect weight loss maintenance, relapse, or
patient satisfaction. Emphasis on the health benetfits,
rather than the cosmetic impact of weight loss, might
help modify expectations and improve satisfaction with
the outcome.

Both patient education and engagement are necessary if
these approaches are to succeed. For example, although
many American parents rank childhood obesity as the
leading child health concern,” many parents do not
recognise that their child has obesity.” Improved training
in behaviour change therapies and reducing weight bias
among health-care providers will increase the effectiveness
of counselling so as to increase patient awareness of
obesity and its attendant risks. Clinical counselling will
also help to engage patients and change behaviour, but

environmental changes that increase healthy choices and
reinforce clinical efforts are essential to help promote and
sustain weight loss. Patients cannot make healthy choices
unless there are healthy choices to make.

Energy intake changes needed for weight loss versus
maintenance after weight loss

Current regulatory guidance for obesity therapeutics®™”
places an efficacy target of atleast 5% weight loss compared
with placebo over a period of at least 1 year. 6 months
defines the practical time allotted to achieve the
effectiveness target because non-surgical approaches to
weight loss typically plateau after that time.” Less emphasis
is placed on development of drugs that target long-term
maintenance of lost weight, but this goal might be more
achievable because the energy deficit needed to achieve
rapid weight loss is substantially greater than that needed
to subsequently maintain lost weight. Furthermore,
because subsequent weight regain is highly prevalent,
long-term maintenance of lost weight might be a more
important goal than short-term weight loss, which can
readily be achieved through several methods.

During ongoing weight loss, resting and total energy
expenditure decrease beyond that expected based on
measured bodyweight and composition change.®*
Improved energy efficiency seems to persist after energy
balance is re-established at a lower bodyweight,®
although the magnitude of the persistent effect is smaller
than during active weight loss.®* Validated mathematical
models quantitatively integrate data from a large number
of human studies and accurately simulate the dynamic
phase of weight loss and long-term maintenance of lost
weight.” One model® was used to generate data that
illustrate the energy intake changes required to achieve
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the efficacy target of 5% weight loss in 6 months,
compared with the energy intake changes needed to
subsequently maintain this lost weight over the long
term (table 3). For example, an average woman with a
BMI of 40 kg/m?2 needs to eliminate about 350 kcal per
day from her usual diet to achieve 5% weight loss in
6 months. By contrast, eating about 90 kcal per day less
than the baseline diet is sufficient to maintain the lost
weight. Different rates and degrees of weight loss can be
simulated using a free online tool.

The disparity between the short-term versus long-term
energy intake has practical implications regarding the
therapeutic dose in clinical trials of obesity drugs. To
achieve the shortterm weight loss efficacy targets
required by regulatory agencies, clinical drug trials
might use high doses with a correspondingly increased
risk of complications and side-effects. However,
targeting long-term maintenance of lost weight might
require a low drug dose and an improved risk profile. At
present, regulatory guidance provides little incentive to
investigate the therapeutic potential of a weight loss
maintenance drug.

Dietary intervention for obesity

Many patients with obesity, although calorie replete,
might have clinically significant nutritional deficiencies
(eg, vitamin D, iron) that need to be considered as
part of a holistic dietary approach. Dietary programmes
that involve alteration of macronutrients include low-
carbohydrate diets, which provide 20 g per day of
carbohydrate (eg, Atkins diet), low-fat diets that provide
10-20% of calories from fat (eg, Ornish diet), diets that
provide a higher intake of unsaturated fats (Mediterranean
diet), and low-glycaemic load diets. The outcome of trials
examining the effect of macronutrient composition on
weight loss and obesity-related comorbidities has shown
that a particular diet might result in greater weight loss at
6 months, but continuing follow-up at 12-24 months
finds no significant difference between diets.”

Ultimately, the choice of diet should address a
patient’s preference and ease of adherence. Strategies
should be directed towards long-term lifestyle changes
thatinclude eating patterns that are practical, achievable,
and sustainable.

Although commercial programmes have been available
for more than 50 years, great variation remains in their
scientific soundness, efficacy, cost, and support. Long-term
trials provide evidence of benefit from the three largest
commercial providers—Weight Watchers, Jenny Craig,
and Nutrisystem—but continuing adherence and cost
challenge an individual’s success.®

Physical activity and weight management

The most variable component of energy expenditure is
physical activity, representing 20-40% of total energy
expended. Nonetheless, populations in much of the world
have become increasingly sedentary. Sedentary behaviours,

www.thelancet.com Vol 385 June 20, 2015

Average weight reduction in
kg after 12 months (from
selected studies)
Low glycaemic -4-0
Ornish -33
Low carbohydrate, high protein -55
Low fat, high protein -41
Mediterranean -4-4
Commercial programmes
Crai 3 For the weight loss simulator
Jenny Craig 80 see http://bwsimulator.niddk.
Weight Watchers -7-0 nih.gov
Pharmacotherapy
Belviq (lorcaserin; Arena -5.8
Pharmaceuticals GmbH, Zofingen,
Switzerland)
Contrave (combined bupropion plus -5-8
naltrexone; Orexigen Therapeutics, La
Jolla, CA, USA)
Qnexa (combined phentermine plus ~ -10-2
topiramate; Vivus Inc, Mountain View
CA, USA)
Bariatric surgery
Gastric bypass -29-4
Sleeve gastrectomy =251
Table 2: Pooled average weight loss recorded from interventional trials
of dietary programmes lasting 12 months or longer**
Men Women
Energy deficit Energy deficit Energy deficit Energy deficit
(keal/day) required (keal/day) required (kcal/day) required (kcal/day) required
for 5% weight lossin  for 5% weight loss for 5% weight lossin  for 5% weight loss
6 months maintenance 6 months maintenance
25 kg/m? -230 -100 -200 -80
30 kg/m?* -290 -110 -250 -80
35 kg/m* -350 -110 -300 -90
40kg/m? -410 -110 -350 -90
45 kg/m? -470 -120 -400 -100
50 kg/m?* -530 -130 -450 -100
Table 3: Comparison of the energy deficit required for weight loss with the energy deficit to maintain
weight after weight loss, by initial body-mass index

such as television-watching or desk work, are adversely
associated with health outcomes, including cardiovascular
risk and diabetes, irrespective of bodyweight.* A recent
Lancet series identified physical inactivity as a major
contributor to death and disability from non-communicable
diseases (NCDs) worldwide and confirmed the importance
of increasing levels of physical activity as a priority to
combat NCDs. However, recognition of the importance of
physical activity and development and implementation of
population-based strategies to improve and sustain
physical activity have been slow.*

WHO'’s Physical Activity Guidelines® recommend a
minimum of 150 min of moderate-intensity physical
activity per week and muscle strengthening activities
two or more times per week for all adults. Regular
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physical activity reduces blood pressure and improves
plasma lipid profile, and decreases visceral (abdominal)
fat without clinically significant weight loss. A reduction
in visceral fat improves insulin sensitivity and glucose
tolerance.” The findings of a recent review” suggest that
a variety of mild-to-moderate intensity exercises that
include both aerobic and resistance training results in
additional metabolic benefits in people with obesity or
type 2 diabetes. Although weight loss is minimal, body
composition improves. These exercise regimens proved
easy for patients to maintain and could be progressively
increased in intensity.

The conclusion of two systematic reviews was that
weight regain following weight loss is reduced by
physical activity equivalent to 60 min of brisk walking
daily.*® Lifestyle activity that increases energy
expenditure throughout the day without concern for the
intensity or duration can be as effective for weight control
as jogging, swimming, or cycling.” Nonetheless, many
health professionals might not be familiar with the
physical activity guidelines, and many fail to discuss the
benefits of increasing physical activity. The Exercise Is
Medicine website offers a useful instrument to promote
physical activity.

Behavioural management

Behavioural approaches help individuals with obesity
modify and sustain changes to their eating, activity, and
thinking habits. Key components include setting goals for
behaviour change that specify what, when, where, how,
and for how long patients will engage in the behaviour.*
Self-monitoring requires detailed records of food intake,
physical activity, and bodyweight. Motivational interviewing
is a directive and individually centred counselling style for
eliciting behaviour change by helping patients explore and
resolve their lack of readiness to change their behaviours
and enhances adherence to behaviour intervention.®® The
success of behaviour management depends on trained and
engaged professionals.

Strategies for weight maintenance in adults

Almost 25% of adults with obesity achieve 5% or greater
weight loss annually.” People who successfully maintain
weight loss engage regularly in around 1 hour of daily
physical activity, consume a low-calorie and low-fat diet, eat
breakfast regularly, self-monitor weight, and maintain a
consistent eating pattern across weekdays and weekends.”
If successfully maintaining lost weight for 2-5 years,
long-term success greatly increases.” Continued adherence
to diet and exercise strategies, low levels of depression,
medical reasons for weight loss, and use of meal
replacements are also associated with long-term success.”

Pharmacological treatment of obesity

In the past decade, the withdrawal of three major
anti-obesity agents (fenfluramine, sibutramine, and
rimonabant) from clinical practice due to safety concerns

has made medical practitioners and regulatory agencies
cautious about the use of drugs. Drug treatment in
general leads to 5-10% weight loss, and should only be
considered by both patient and physician as an adjunct to
lifestyle change requiring long-term follow-up. A major
gap in the use of drug therapy is the absence of clinical
trials in adolescents with severe obesity. Drugs in current
use for adults are shown in the panel 1.

Long-term outcome from anti-obesity drugs

Long-term use of anti-obesity drugs was previously
associated with tachyphylaxis or tolerance. The absence of
indisputable evidence that drug treatment reduces
obesity-related comorbidities makes health-care providers
or patients reluctant to fund all or part of the cost of what
must be a long-term treatment. The history of drug
treatment for obesity shows unanticipated adverse events
that have led to early discontinuation of treatment and in
some cases drug withdrawal, which emphasises that the
risks of drug therapy must be balanced against the risks
of continuing obesity.

Surgical treatment of obesity

Bariatric surgery achieves greater and more sustained
weight loss than non-surgical management in patients
with severe obesity. Irrespective of the type, surgery
improves comorbidities such as diabetes, hypertension,
and health-related quality of life”” For example, the
results of a recent study™ of patients with obesity and
type 2 diabetes confirmed that the combination of
12 months of medical therapy and bariatric surgery
achieved glycaemic control in significantly more patients
than did medical therapy alone. Mortality from diabetes,
heart disease, and cancer 7 years after gastric bypass
surgery was significantly reduced, although deaths from
other causes were higher in the surgical group than in
controls.”* Nonetheless, few studies have compared the
three most common surgical procedures (panel 2).
Evidence” suggests a greater weight loss following
Roux-en-Y gastric bypass compared with laparoscopic
adjustable gastric banding, but a similar weight loss
compared with laparoscopic (or open) sleeve gastrectomy.
Open surgery poses a higher risk of adverse events
compared with laparoscopic surgery, but no clear
evidence that any one procedure leads to larger
improvements in comorbidities or superior quality of life
exists. Many studies are restricted by low levels of patient
follow-up and inconsistent reporting of adverse events.
The more immediate adverse events from surgery
include anastomosis leakage, pneumonia, pulmonary
embolism, band slippage, and band erosion. The
operative mortality reported in the Swedish Obese
Subjects Study was 0-25%.”

The findings of a recent review of bariatric surgery
in the UK* emphasises the importance of additional
research to explore the optimum evaluation of candidates
for bariatric surgery, including psychological evaluation
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and psychiatric treatment, so-called aggressive follow-up
after surgery” and a recommendation that surgery
should only be done in specialist centres after review and
evaluation by a weight assessment and management
team. The team can assure that the patient is an
appropriate candidate for surgery, provide more intensive
medical management, or refer the patient back to the
referring physician for ongoing care if the patient is not
ready for more intensive medical management.”

Management of paediatric obesity

Recent American and Scottish guidelines provide
recommendations for the assessment, prevention, and
management of childhood obesity®” The recommen-
dations provide guidance to clinicians on how to structure
care delivery and emphasise the need for both primary and
tertiary care approaches to managing paediatric obesity in
children aged 2-17 years.

Recommendations for primary care include
assessment of BMI, nutrition, and physical activity
counselling to promote maintenance of healthy weight,
and screening for hypertension, glucose intolerance,
dyslipidaemia, and abnormal liver function. Regular
visits to primary health-care providers during childhood
allow the assessment of BMI trajectories and offer
opportunities for prevention and treatment. In 2010,
the US Preventive Services Task Force recommended®*
that clinicians use BMI to screen children older than
6 years of age for obesity and reaffirmed that screening
and evaluation of children for obesity is an important
prelude to effective treatment.

The US Expert Committee” proposed four stages of
paediatric obesity care, beginning with brief counselling
in primary care for children with mild obesity.
Subsequent stages intensify efforts tailored to the severity
of obesity, from multidisciplinary and structured weight
management to pharmacotherapy or bariatric surgery.
The US Preventive Services Task Force also found that
comprehensive and intensive behavioural interventions
improve weight status. When such interventions exceed
the capacity of a primary-care setting within the typical
visit structure, primary health-care providers could
partner with specialists and community centres to
provide medium-intensity to high-intensity behavioural
interventions (26 contact hours).®

Finally, because severe obesity in youth is increasing
and is unresponsive to behavioural intervention, the
Expert Committee supported the use of bariatric surgery
for this subset of adolescents.” Either Roux-en-Y gastric
bypass or vertical sleeve gastrectomy are offered for
youth in selected bariatric surgery centres. Bariatric
surgery generally leads to substantial weight loss and
improvement in obesity-related comorbidities.* How-
ever, perioperative risks, post-procedure nutritional risks,
and the necessity of lifelong commitment to altered
eating make this approach inappropriate for many.
Proposed selection criteria include either BMI of at least
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Panel 1: Drugs for the treatment of obesity

Drugs acting on the gastrointestinal system: pancreatic lipase inhibitors

Orlistat inhibits pancreatic and gastric lipase and thereby decreases hydrolysis of ingested
triglycerides. Orlistat produces a dose-dependent reduction in dietary fat absorption and
weight loss in obese patients who reduce fat intake to avoid gastrointestinal effects, such
as steatorrhoea, and leakage of stool. Reduced doses of the drug have been granted a
so-called over-the-counter licence in Europe and the USA. The weight loss through the
use of orlistat is modest, and weight regain when the drug is stopped occurs frequently.*
Similar to the rise in blood pressure or cholesterol following the cessation of specific
therapy, weight gain is likely to occur after an anti-obesity drug is stopped.

Anti-obesity drugs targeting the CNS

Lorcaserin (Belvig; Arena Pharmaceuticals GmbH, Zofingen, Switzerland), fixed dose
combination of phentermine plus topiramate (Qsymia; Vivus, Inc, Mountain View, CA,
USA), and bupropion plus naltrexone (Contrave; Orexigen Therapeutics, La Jolla, CA,
USA) are three drugs for obesity that act on the CNS and which have been submitted to
the US Food and Drug Association (FDA) and European Medicines Agency (EMA) for
regulatory assessment.

Lorcaserin is a 5-HT,. agonist that provokes hypophagia by a specific action on central
neural receptors. Results of several phase 3 clinical trials confirm that the modest
weight loss caused by lorcaserin is comparable to that of fenfluramine.# Common
adverse events associated with lorcaserin are consistent with its serotonergic
mechanism of action and include increased incidence of blurred vision, dry mouth,
dizziness, gastrointestinal disturbance, and nausea. The drug was approved for the
treatment of obesity by the FDA in June, 2012, but the marketing application to EMA
has been withdrawn.

Phentermine plus topiramate (Qsymia) is a fixed dose combination of phentermine, a
non-selective monoamine-releasing agent licensed for 4 decades as a short-term
appetite suppressant, combined with topiramate, licensed as an anticonvulsant and for
migraine prevention. Results of clinical trials of combined phentermine plus
topiramate in obese patients have shown greater weight loss than seen previously with
orlistat, sibutramine, or rimonabant. Results of trials in obese patients with
comorbidities have shown equally favourable outcomes.** Combined phentermine plus
topiramate was approved by the FDA for the treatment of obesity in July, 2012, but was
rejected by EMA because of concerns about long-term psychiatric effects and effects on
the heart and blood vessels.

Bupropion plus naltrexone (Contrave) is a fixed dose combination of bupropion, a selective
dopamine-reuptake inhibitor used to aid smoking cessation and treatment of depression,
and naltrexone, a non-selective opioid receptor antagonist used to treat opiate-dependence
and alcohol-dependence syndromes. Results of trials of combined bupropion plus
naltrexone use in obesity have shown modest weight loss.* However, in treated patients,
expected decreases in blood pressure did not occur despite weight loss, which led the FDA
to require a cardiovascular outcome trial prior to a resubmission for approval.

Drugs acting on the gastrointestinal system and the CNS

Liraglutide is a glucagon-like peptide receptor agonist licensed for the treatment of
type 2 diabetes. Weight reduction with liraglutide is probably a combination of effects
on both the gut and the brain. Use of liraglutide, in a 20 week double-blind-placebo
controlled randomized trial, followed by an 84 week open-label extension in patients
with obesity with or without type 2 diabetes, caused significant weight loss compared
to placebo and metformin and improved certain obesity-related risk factors. At 2 years,
the incidence of prediabetes and metabolic syndrome was significantly reduced in
patients given liraglutide, and blood pressure and plasma lipids decreased.®*”* Major
shortcomings are the drug cost, which is related to the dosage required to initiate and
maintain weight loss and the need for a daily subcutaneous injection.
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Panel 2: Common bariatric surgical procedures

Laparoscopic adjustable gastric banding

An adjustable silicone band is placed around the upper
stomach, creating a small pouch above the band and a
narrowing between the pouch and the main part of the
stomach below. The diameter of the outlet can be changed by
injection of or removal of saline through a portal under the
skin that is connected to the band.

Roux-en-Y gastric bypass

A small pouch is created from the original stomach which
remains attached to the oesophagus at one end and, at the
other end, is connected to a small section of the small
intestine, thus bypassing the remaining stomach and the
initial loop of small intestine. The procedure can be
performed either laparoscopically or by open surgery.

Laparoscopic or open sleeve gastrectomy

A procedure that involves division of the stomach vertically,
reducing its size by 75%. The pyloric valve at the bottom of
the stomach is left intact such that stomach function and
digestion remain unaltered. The procedure is not reversible
and might be a first stage procedure to Roux-en-Y gastric
bypass or duodenal switch.

40 kg/m? in addition to a medical condition or a BMI of
at least 50 kg/m2, physical maturity (for girls, this
requires minimum 13 years of age; for boys, minimum
15 years of age), emotional and cognitive maturity, and
weight loss efforts for at least 6 months in a behaviour-
based treatment programme.* Adolescents who undergo
bariatric surgery need careful evaluation before surgery
and potentially lifelong nutritional and psychological
support after surgery.

Shortcomings in paediatric obesity assessment
Since 1998, when the first American recommendations
on the assessment and treatment of childhood obesity
were released, paediatric health professionals have
often failed to diagnose childhood obesity and only
inconsistently use BMI* or provide nutrition and physical
activity counselling.® Recent trends confirm that whereas
more parents reported having been told that their child
was overweight or obese in 2007-08 than in 1999-2000,
only a quarter of parents of overweight children were told
that their child was overweight.* System-wide changes to
encourage adoption of standardised practice approaches
to obesity management in primary care can address
these gaps.®¥

Innovative strategies for delivery and
management of obesity care in children and
adults

US federal funding has supported the use of information
technology to improve the diagnosis, counselling, and
referral of children with obesity.® To improve diagnosis

and counselling in primary care, the American
Government has collaborated with the American
Academy of Pediatrics in the Let's Move in the Clinic
initiative to give health professionals internet-based
resources for BMI, diet, and activity screening in primary
care in addition to counselling and advocacy methods.”
Innovations in obesity management also include shared
care approaches, such as the Australian HopSCOTCH
study, which tested comanagement of obesity by
paediatric obesity specialists and primary health-care
providers.” Although this approach was well received,
outcomes in the intervention and control groups
were similar, perhaps because the intervention lacked
sufficient intensity.

Care for adults with severe obesity has generally been
delivered in tertiary-care centres. Although such pro-
grammes are efficacious, they are poorly suited to address
the number of patients with severe obesity. Alternative
approaches for the management of adults with severe
obesity include primary-care settings or community
settings to deliver care. The results of a clinical trial” that
trained primary-care health professionals in the treatment
of severe obesity showed that 31% of patients in an
intensive intervention group achieved weight loss of at
least 5%, and 7% of patients achieved weight loss of at
least 20%. Transition from efficacy to effectiveness will
require substantial and challenging changes in how
primary care is delivered. Practices often lack the
organisational structure, such as patient registries and
methods for systematic tracking to assess clinical
interventions, care teams to manage patients with chronic
illnesses, or health information systems that support the
use of evidence-based practices at the point-of-care to
provide longitudinal care for chronic illnesses.”

Programmes, such as the Mind, Exercise, Nutrition,
Do it (MEND) Programme” and a multi-component
community-based childhood obesity intervention
known as EPODE have effectively improved child
weight status and could serve as scalable community-
based programmes that extend the reach of health-care
delivery systems. The results of the Diabetes Prevention
Program,” a randomised clinical trial that found more
weight loss with lifestyle modification than medication,
have been successfully replicated in the YMCA.* This
model is scalable” and appears to save costs.” The
success of this trial was attributable to dedicated support
from multiprofessional teams and a departure from the
acute care model.

Technological innovations in obesity care and
management

Innovative uses of health information technology, such as
electronic health records, can accelerate improvement of
adult and childhood obesity management.”™ Although
many medical practices do not have fully functional
electronic health records, they are likely to become widely
used in the next decade, and innovative strategies that
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take advantage of this new technology can assess and
improve quality of care. In management of paediatric
obesity, rates of documented counselling approached 97%
after 1year of electronic health records enhancement.™

Telephone support has been employed to deliver
motivational interviewing for behaviour change."”
Strategies based on mobile technology, such as text
messaging, have been used to provide outreach and
support for behaviour change to patients. Text messages
and other remote technologies have also been used
for self-monitoring and as a means to communicate
educational messages for management of obesity."” The
authors of a review of interactive electronic interventions
for the prevention or treatment of obesity in youth
concluded that, although the studies were generally of
poor quality and intervention effects were modest,
electronic approaches seemed promising.”

Other new technologies include wi-fi scales, which
automatically transmit weight from scale to server, and
smartphones and tablets with weight loss applications
to simplify monitoring of food intake, physical activity,
and weight. The effectiveness of innovative weight-loss
interventions in clinical practice has been compared.
Weight loss achieved by patients involved in remote
interventions by telephone, study-specific website, and
email was similar to that achieved by face-to-face
support. Remote support offers flexibility to patients
and practitioners and can be scaled up or down
according to patients’ needs.”

Hospitals and health professionals as role models
As with social norms related to tobacco, physicians and
hospitals could play a major part in changing social
norms related to nutrition, physical activity, and obesity.
The decision of physicians to stop smoking and that of
hospitals to discontinue the sales of cigarettes in vending
machines and gift shops sent an important message to
patients and the public, and probably contributed to the
change in social norms related to smoking. Just as
physicians who smoke are less likely to counsel about
tobacco cessation,™ a physician’s own BMI predicts the
likelihood that they will counsel patients with obesity."”

Hospitals can also model healthy institutional
behaviours, such as the provision of healthy food choices
for patients, employers, and communities. An innovative
programme in Boston, MA, USA, showed that labelling of
drinks sold in hospital cafeterias as red, yellow, or green
shifted consumption towards more healthy beverages."
In North Carolina, USA, a programme instituted in
hospitals throughout the state provides access to healthy
foods at all times, using standard nutrition criteria,
promotes healthy items with pricing incentives, and
actively promotes, markets, and labels healthy foods to
staff and visitors."” Concerns about the positioning of fast-
food outlets in hospital foyers have also been raised, and a
campaign to remove such outlets from hospital premises
has been launched.™
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Institutions and community partnerships
Environmental changes will probably not achieve the
caloric deficits necessary to treat severe obesity, but they
will help to sustain weight loss after it occurs. Therefore,
both public health and clinical strategies need to become
mutually reinforcing, beginning with interprofessional
education and extending to integrated partnerships
between the cdlinic and community. Although the
primary-care setting provides an important site for obesity
intervention and prevention, maximum effectiveness will
need structured and scalable interventions within large
health-care systems that extend to settings where patients
spend most of their time, which is mainly their homes
and communities. The most promising approaches for
childhood obesity prevention and management are the
sustainable and multisectoral strategies that support
change at the individual and community levels, but few
have been tested. Finally, although general agreement
exists in guidelines that obesity care should be family-
centred, involve effective communication strategies, and
be informed by tenets of behaviour change theory, good
models do not exist or show little effectiveness.™

In the USA, several efforts are underway to increase
participation of medical care providers in obesity-related
community-based initiatives. A Community Paediatric
Training Initiative," sponsored by the American Academy
of Pediatrics, has developed a public health curriculum for
residency training programmes that engages paediatric
residents in community programmes. Be Our Voice™ is a
joint programme, administered by the National Initiative
for Children’s Healthcare Quality and the American
Academy of Pediatrics, that provides advocacy training
for health-care providers to manage obesity in their
communities. Such efforts are not yet widespread, and
few assessments of these programmes have been done.

In addition to modelling healthy practices, hospitals could
invest in community programmes. Kaiser Permanente’s
community programmes™ directed at obesity provide an
excellent example of the effect of such investments. An
important adaptation of EPODE in the Netherlands has
linked health care and obesity prevention by including
health professionals in community-based initiatives to
increase healthy eating and physical activity."™

Challenges in low-income and middle-income
countries

The approach to obesity in low-income and middle-income
countries is complicated by major nutritional transitions
in the past several decades.”™ In these environments,
stunting of child growth persists, but obesity has become
the most prevalent form of undernutrition. Moreover,
both stunting and obesity constitute a double burden that
can affect the same population and the same individual.
The double burden is characterised by undernourished
infants who do not develop their full height but also have
an increased BMI and increased central adiposity, with its
attendant metabolic complications.
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For the WHO growth reference
curves see http://www.who.int/
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childgrowth/mgrs/en/

As in high-income countries, prevention needs
monitoring of early growth. The new normative WHO
reference curves provide a standard for optimum growth
for 0-2-year-old children. The measurement of stature is
at least, if not more, important than weight because
feeding energy-dense and micronutrient-poor diets to
stunted paediatric populations might promote obesity."
Later in childhood, the standards for ideal growth in
youth approximate those in high-income countries.
Standard cutpoints for the identification of adult
overweight (BMI 25.0-29.9) and obesity (BMI =30) are
generally the same in low-income and high-income
countries. However, adverse consequences of increased
weight are seen at lower BMIs in some Asian countries
suggesting that cutpoints for overweight and obesity for
certain populations may need to be revised.

Because public health programmes and health
professionals in low-income and middle-income
countries focus on the prevention of undernutrition,
educational efforts need to be directed towards obesity
and its associated disease burden. Experience with the
prevention and treatment of obesity in stunted children
is scarce and must be approached cautiously to preserve
linear growth while simultaneously controlling excess
weight gain. Feeding programmes that promote
calorie-dense diets need to recognise that protein and
caloric requirements are much lower than the norms
established for malnourished patients."” For example,
low protein consumption in infants participating in a
randomised clinical trial was associated with no
significant differences in linear growth at age 2 years.™
However, weight-for-length Z scores were lower in
children on a low-protein formula than they were in
infants fed the high-protein formula and did not differ
significantly from those in breastfed infants.

Medical and public health approaches are common to
both high-income and low-income countries. As in
developed countries, physicians and other relevant
health-care professionals need to become part of a team
that will guide treatment and prevention. Moreover, access
to medical care and obesity treatment without actions to
modify the food and physical activity environments that
promote healthful diets and active living will not achieve
lasting changes in food intake and physical behaviour.

Conclusion

Therapy for obesity will need changes in the dlinical
delivery system to accommodate the prevalence of the
disease and improvement of training to equip health-care
providers with the skills necessary for treatment. Efforts to
train professionals with behavioural skills, ability to work in
teams, and to link clinical and community resources have
just begun. Strategies to reduce the health professional bias
that impairs care have not been widely disseminated. The
most elemental skills, such as sensible wording with
patients about their bodyweight and an ability to assess
readiness to change, do not appear to have been widely

instituted. Successful clinical interventions exist, but
innovative approaches to delivery of care have only just
begun. Taxpayers, agencies, and governments need to
redefine professional competencies and licensing that
address obesity, provide incentives for care, and nurture
and reward innovative approaches to the prevention and
management of obesity. Lower-income and middle-income
countries need to balance the challenge of reduction of the
nutritional determinants of stunting in children, without
increasing the likelihood of obesity, and reorient adult
heath care towards the prevention and treatment of obesity.

Contributors

WHD conceived the overall scope of the report and assembled and edited
the early and final drafts. WHD and PK were primarily responsible for
the revisions and resubmission of the report, with contributions from
LAB (education of health professionals), KH (energy intake needed for
weight loss and weight maintenance after loss), RMP (weight bias), EMT
(paediatric obesity), RU (challenges of obesity prevention, and treatment
in developing countries), and PK (obesity management in adults). All of
the authors reviewed and approved the final draft.

Declaration of interests

WHD declares consulting fees and travel reimbursement from the JPB
Foundation, the Institute of Medicine, the Cardinal Health Foundation,
and the State of Kansas: and honoraria and travel support from the
Kansas Health Foundation, Case Western Reserve University,
Cleveland Town Hall, and the National Institute for Health Care
Management. KH has a patent pending for the personalised dynamic
feedback control of body weight. LAB, RMP, EMT, RU, and PK declare
no competing interests.

References

1  Wang YC, Orleans CT, Gortmaker SL. Reaching the healthy people
goals for reducing childhood obesity: closing the energy gap.

Am ] Prev Med 2012; 42: 437—44.

2 Claire Wang Y, Gortmaker SL, Taveras EM. Trends and racial/ethnic
disparities in severe obesity among US children and adolescents,
1976-2006. Int ] Pediatr Obes 2011; 6: 12-20.

3 Misra A, Khurana L. Obesity and the metabolic syndrome in
developing countries. J Clin Endocrinol Metab 2008;

93 (suppl 1): S9-30.

4 Fani Marvasti F, Stafford RS. From sick care to health care—
reengineering prevention into the U.S. system. N Engl ] Med 2012;
367: 889-91.

5  Murray CJ, Lopez AD. Measuring the global burden of disease.

N Engl ] Med 2013; 369: 448-57.

6 Dietz W, Lee ], Wechsler H, Malepati S, Sherry B. Health plans’ role
in preventing overweight in children and adolescents.
Health Aff (Millwood) 2007; 26: 430—40.

7  Institute of Medicine. Primary care and public health: exploring
integration to improve population health. Washington, DC:
National Academies Press, 2012.

8  Royal College of Physicians. The training of health professionals for
the prevention and treatment of obesity. Report prepared for
Foresight by the Royal College of Physicians. 2010. http://www.
replondon.ac.uk/sites/default/files /press_releases/2010/12 /obesity-
report-2010.pdf (accessed Jan 30, 2013).

9  Frenk ], Chen L, Bhutta ZA, et al. Health professionals for a new
century: transforming education to strengthen health systems in an
interdependent world. Lancet 2010; 376: 1923-58.

10  Association of American Medical Colleges. Report VII:
Contemporary issues in medicine: the prevention and treatment of
overweight and obesity. Washington, DC: Association of American
Medical Colleges, 2007.

11 Adams KM, Kohlmeier M, Zeisel SH. Nutrition education in U.S.
medical schools: latest update of a national survey. Acad Med 2010;
85:1537-42.

12 Hayden M], Piterman L, Dixon JB, O’Brien PE. Current teaching
about obesity in Australian universities, specialist medical colleges
and through continuing medical education. Med J Aust 2006;

185: 293-94.

www.thelancet.com Vol 385 June 20,2015



Series

13 Wake M, Campbell MW, Turner M, et al. How training affects
Australian paediatricians’ management of obesity. Arch Dis Child
2013; 98: 3-8.

14 Vitolins MZ, Crandall S, Miller D, Ip E, Marion G, Spangler JG.
Obesity educational interventions in U.S. medical schools: a
systematic review and identified gaps. Teach Learn Med 2012;
24:267-72.

15 Bleich SN, Bennett WL, Gudzune KA, Cooper LA. National survey
of US primary care physicians’ perspectives about causes of obesity
and solutions to improve care. BMJ Open 2012; 2: €001871.

16 King LA, Loss JH, Wilkenfeld RL, Pagnini DL, Booth ML, Booth SL.
Australian GPs’ perceptions about child and adolescent overweight
and obesity: the Weight of Opinion study. Br | Gen Pract 2007;
57:124-29.

17  Flodgren G, Deane K, Dickinson HO, et al. Interventions to change
the behaviour of health professionals and the organisation of care to
promote weight reduction in overweight and obese adults.
Cochrane Database Syst Rev 2010; 17: CD000984.

18 Gerner B, Sanci L, Cahill H, et al. Using simulated patients to
develop doctors’ skills in facilitating behaviour change: addressing
childhood obesity. Med Educ 2010; 44: 706-15.

19 Swift JA, Hanlon S, El-Redy L, Puhl RM, Glazebrook C. Weight bias
among UK trainee dietitians, doctors, nurses and nutritionists.

J Hum Nutr Diet 2013; 26: 395-402.

20 Wear D, Aultman JM, Varley JD, Zarconi J. Making fun of patients:
medical students’ perceptions and use of derogatory and cynical
humor in clinical settings. Acad Med 2006; 81: 454-62.

21 Block JP, DeSalvo KB, Fisher WP. Are physicians equipped to
address the obesity epidemic? Knowledge and attitudes of internal
medicine residents. Prev Med 2003; 36: 669-75.

22 Pedersen PJ, Ketcham PL. Exploring the climate for overweight and
obese students in a student health setting. ] Am Coll Health 2009;
57: 465-69.

23 O’Brien KS, Puhl RM, Latner ]D, Mir AS, Hunter JA. Reducing
anti-fat prejudice in preservice health students: a randomized trial.
Obesity (Silver Spring) 2010; 18: 2138—44.

24 Kushner R, Zeiss D, Feinglass J, Kaye M. An obesity educational
intervention for medical students addressing weight bias and
communication skills using standardized patients. BMC Med Educ
2014; 14: 53.

25 Schwartz MB, Chambliss HO, Brownell KD, Blair SN, Billington C.
Weight bias among health professionals specializing in obesity.
Obes Res 2003; 11: 1033-39.

26 Foster GD, Wadden TA, Makris AP, et al. Primary care physicians’
attitudes about obesity and its treatment. Obes Res 2003; 11: 1168-77.

27 Hebl MR, Xu ], Mason MF. Weighing the care: patients’ perceptions
of physician care as a function of gender and weight.

Int ] Obes Relat Metab Disord 2003; 27: 269-75.

28 Bertakis KD, Azari R. The impact of obesity on primary care visits.
Obes Res 2005; 13: 1615-23.

29 Adams CH, Smith NJ, Wilbur DC, Grady KE. The relationship of
obesity to the frequency of pelvic examinations: do physician and
patient attitudes make a difference? Women Health 1993; 20: 45-57.

30 Huizinga MM, Bleich SN, Beach MC, Clark JM, Cooper LA.
Disparity in physician perception of patients’ adherence to
medications by obesity status. Obesity (Silver Spring) 2010;
18:1932-37.

31 Amy NK, Aalborg A, Lyons P, Keranen L. Barriers to routine
gynecological cancer screening for White and African-American
obese women. Int | Obes (Lond) 2006; 30: 147-55.

32 Puhl RM, Peterson JL, Luedicke J. Parental perceptions of weight
terminology that providers use with youth. Pediatrics 2011;

128: €786-93.

33 PuhlR, Peterson JL, Luedicke ]. Motivating or stigmatizing? Public
perceptions of weight-related language used by health providers.
Int J Obes (Lond) 2013; 37: 612-19.

34 Sharma AM, Kushner RF. A proposed clinical staging system for
obesity. Int | Obes (Lond) 2009; 33: 289-95.

35  Arterburn DE, Maciejewski ML, Tsevat J. Impact of morbid obesity on
medical expenditures in adults. Int J Obes (Lond) 2005; 29: 334-39.

36 Tsigos C, Hainer V, Basdevant A, et al. Criteria for EASO-
collaborating centres for obesity management. Obes Facts
2011; 4: 329-33.

www.thelancet.com Vol 385 June 20, 2015

37

38

39

41

42

43

45

46

47

48

49

50

51

52

53

54

55

Jensen MD, Ryan DH, Apovian CM, et al, and the American College
of Cardiology/American Heart Association Task Force on Practice
Guidelines, and the Obesity Society. 2013 AHA/ACC/TOS guideline
for the management of overweight and obesity in adults: a report of
the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and The Obesity Society.
Circulation 2014; 129 (suppl 2): $102-38.

Wadden TA, Webb VL, Moran CH, Bailer BA. Lifestyle modification
for obesity: new developments in diet, physical activity, and
behavior therapy. Circulation 2012; 125: 1157-70.

Sacks FM, Bray GA, Carey VJ, et al. Comparison of weight-loss diets
with different compositions of fat, protein, and carbohydrates.

N Engl ] Med 2009; 360: 859-73.

Ross R, Janssen I, Dawson J, et al. Exercise-induced reduction in
obesity and insulin resistance in women: a randomized controlled
trial. Obes Res 2004; 12: 789-98.

Wing RR, Phelan S. Long-term weight loss maintenance.

Am J Clin Nutr 2005; 82 (suppl): 222S-25S.

Catenacci VA, Grunwald GK, Ingebrigtsen JP, et al. Physical activity
patterns using accelerometry in the National Weight Control
Registry. Obesity (Silver Spring) 2011; 19: 1163-70.

Andersen RE, Wadden TA, Bartlett SJ, Zemel B, Verde TJ,
Franckowiak SC. Effects of lifestyle activity vs structured aerobic
exercise in obese women: a randomized trial. JAMA 1999;

281: 335-40.

Artinian NT, Fletcher GF, Mozaffarian D, et al, and the American
Heart Association Prevention Committee of the Council on
Cardiovascular Nursing. Interventions to promote physical activity
and dietary lifestyle changes for cardiovascular risk factor reduction
in adults: a scientific statement from the American Heart
Association. Circulation 2010; 122: 406—41.

Heal DJ, Gosden J, Smith SL. What is the prognosis for new centrally-
acting anti-obesity drugs? Neuropharmacology 2012; 63: 132—46.
Sjostrom L, Rissanen A, Andersen T, et al, and the European
Multicentre Orlistat Study Group. Randomised placebo-controlled
trial of orlistat for weight loss and prevention of weight regain in
obese patients. Lancet 1998; 352: 167-72.

Smith SR, Weissman NJ, Anderson CM, et al, and the Behavioral
Modification and Lorcaserin for Overweight and Obesity
Management (BLOOM) Study Group. Multicenter,
placebo-controlled trial of lorcaserin for weight management.

N Engl | Med 2010; 363: 245-56.

Garvey WT, Ryan DH, Look M, et al. Two-year sustained weight loss
and metabolic benefits with controlled-release phentermine/
topiramate in obese and overweight adults (SEQUEL): a
randomized, placebo-controlled, phase 3 extension study.

Am ] Clin Nutr 2012; 95: 297-308.

Orexigen Therapeutics Inc. Contrave (Naltrexone SR/Bupropion SR
Combination) Advisory Committee Briefing Document. 2010.
http://www.fda.gov/downloads/advisorycommittees/
committeesmeetingmaterials/drugs/
endocrinologicandmetabolicdrugsadvisorycommittee/ucm235672.
pdf (accessed Feb 19, 2013).

Astrup A, Réssner S, Van Gaal L, et al, and the NN8022-1807 Study
Group. Effects of liraglutide in the treatment of obesity: a
randomised, double-blind, placebo-controlled study. Lancet 2009;
374:1606-16.

Schauer PR, Kashyap SR, Wolski K, et al. Bariatric surgery versus
intensive medical therapy in obese patients with diabetes.

N Engl ] Med 2012; 366: 1567-76.

Foster GD, Wadden TA, Vogt RA, Brewer G. What is a reasonable
weight loss? Patients’ expectations and evaluations of obesity
treatment outcomes. J Consult Clin Psychol 1997; 65: 79-85.

Durant NH, Joseph RP, Affuso OH, Dutton GR, Robertson HT,
Allison DB. Empirical evidence does not support an association
between less ambitious pre-treatment goals and better treatment
outcomes: a meta-analysis. Obes Rev 2013; 14: 532—40.

C.S. Mott Children’s Hospital. C.S. Mott Children’s Hospital
National poll on Children’s Health. 2013. http://mottnpch.org/
topics/childhood-obesity (accessed Sept 1, 2013).

Eckstein KC, Mikhail LM, Ariza AJ, Thomson JS, Millard SC,

Binns HJ, and the Pediatric Practice Research Group. Parents’
perceptions of their child’s weight and health. Pediatrics 2006;

117: 681-90.

2531



Series

2532

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

European Medicines Agency. Committee on Clinical Evaluation of
Medicinal Products Used in Weight Control. Guideline on clinical
evaluation of medicinal products used in weight control. London:
European Medicines Agency, 2007.

Food and Drug Administration. Guidance for industry developing
products for weight management. Washington, DC: Food and Drug
Administration, 2007,

Doucet E, Imbeault P, St-Pierre S, et al. Greater than predicted
decrease in energy expenditure during exercise after body weight
loss in obese men. Clin Sci (Lond) 2003; 105: 89-95.

Doucet E, St-Pierre S, Alméras N, Després JP, Bouchard C,
Tremblay A. Evidence for the existence of adaptive thermogenesis
during weight loss. Br J Nutr 2001; 85: 715-23.

Rosenbaum M, Hirsch J, Gallagher DA, Leibel RL. Long-term
persistence of adaptive thermogenesis in subjects who have
maintained a reduced body weight. Am J Clin Nutr 2008;
88:906-12.

Weinsier RL, Nagy TR, Hunter GR, Darnell BE, Hensrud DD,
Weiss HL. Do adaptive changes in metabolic rate favor weight
regain in weight-reduced individuals? An examination of the
set-point theory. Am J Clin Nutr 2000; 72: 1088-94.

Hall KD. Modeling metabolic adaptations and energy regulation in
humans. Annu Rev Nutr 2012; 32: 35-54.

Hall KD, Sacks G, Chandramohan D, et al. Quantification of the
effect of energy imbalance on bodyweight. Lancet 2011; 378: 826-37.
Dunstan DW, Howard B, Healy GN, Owen N. Too much sitting—a
health hazard. Diabetes Res Clin Pract 2012; 97: 368-76.

Das P, Horton R. Rethinking our approach to physical activity.
Lancet 2012; 380: 189-90.

WHO. Global recommendations on physical activity for health.
Geneva: World Health Organization, 2010.

Hills AP, Shultz SP, Soares MJ, et al. Resistance training for obese,
type 2 diabetic adults: a review of the evidence. Obes Rev 2010;

11: 740-49.

Armstrong M], Mottershead TA, Ronksley PE, Sigal R],

Campbell TS, Hemmelgarn BR. Motivational interviewing to
improve weight loss in overweight and/or obese patients: a
systematic review and meta-analysis of randomized controlled
trials. Obes Rev 2011; 12: 709-23.

Nicklas JM, Huskey KW, Davis RB, Wee CC. Successful weight loss
among obese U.S. adults. Am ] Prev Med 2012; 42: 481-85.

Look AHEAD Research Group. Eight-year weight losses with an
intensive lifestyle intervention: the look AHEAD study.

Obesity (Silver Spring) 2014; 22: 5-13.

Astrup A, Carraro R, Finer N, et al, and the NN8022-1807
Investigators. Int ] Obes (Lond) 2012; 36: 843-54.

Sjostrom L, Narbro K, Sjostrém CD, et al, and the Swedish Obese
Subjects Study. Effects of bariatric surgery on mortality in Swedish
obese subjects. N Engl | Med 2007; 357: 741-52.

Jensen MD, Ryan DH, Apovian CM, et al, and the American
College of Cardiology/American Heart Association Task Force on
Practice Guidelines, and the Obesity Society. 2013 AHA/ACC/TOS
guideline for the management of overweight and obesity in adults:
a report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines and The Obesity
Society. Circulation 2014; 129 (suppl 2): S102-38.

Adams TD, Gress RE, Smith SC, et al. Long-term mortality after
gastric bypass surgery. N Engl ] Med 2007; 357: 753-61.

National Obesity Observatory. Bariatric Surgery for Obesity. 2010.
http:/ /www.noo.org.uk/NOO_pub/briefing_papers (accessed

Feb 19, 2013).

National Confidential Enquiry into Patient Outcome and Death.
National confidential enquiry into patient outcome and death
(NCEPOD). Too lean a service? A review of the care of patients who
underwent bariatric surgery. 2012. http://www.ncepod.org.
uk/2012report2 /downloads/BS_fullreport.pdf (accessed

Feb 19, 2013).

British Obesity and Metabolic Surgery Society. Commissioning
fuide: weight assessment and management clinics (tier 3). London:
British Obesity and Metabolic Surgery Society, 2014.

Scottish Intercollegiate Guidelines Network. Management of
Obesity. http://www.sign.ac.uk/guidelines/fulltext/115/index.html
(accessed Feb 4, 2014).

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

Barlow SE, and the Expert Committee. Expert committee
recommendations regarding the prevention, assessment, and
treatment of child and adolescent overweight and obesity: summary
report. Pediatrics 2007; 120 (suppl 4): S164-92.

Whitlock EP, O’Connor EA, Williams SB, Beil TL, Lutz KW.
Effectiveness of weight management interventions in children:

a targeted systematic review for the USPSTF. Pediatrics 2010;

125: e396-418.

Barton M, and the US Preventive Services Task Force. Screening
for obesity in children and adolescents: US Preventive Services
Task Force recommendation statement. Pediatrics 2010;

125: 361-67.

Polacsek M, Orr ], Letourneau L, et al. Impact of a primary care
intervention on physician practice and patient and family behavior:
keep ME Healthy—the Maine Youth Overweight Collaborative.
Pediatrics 2009; 123 (suppl 5): S258-66.

Inge TH, Krebs NF, Garcia VF, et al. Bariatric surgery for severely
overweight adolescents: concerns and recommendations. Pediatrics
2004; 114: 217-23.

Klein JD, Sesselberg TS, Johnson MS, et al. Adoption of body mass
index guidelines for screening and counseling in pediatric practice.
Pediatrics 2010; 125: 265-72.

Cook S, Weitzman M, Auinger P, Barlow SE. Screening and
counseling associated with obesity diagnosis in a national survey of
ambulatory pediatric visits. Pediatrics 2005; 116: 112-16.

Perrin EM, Skinner AC, Steiner MJ. Parental recall of doctor
communication of weight status: national trends from 1999 through
2008. Arch Pediatr Adolesc Med 2012; 166: 317-22.

Dorsey KB, Wells C, Krumholz HM, Concato J. Diagnosis,
evaluation, and treatment of childhood obesity in pediatric practice.
Arch Pediatr Adolesc Med 2005; 159: 632-38.

Taveras EM, Marshall R, Horan CM, et al. Rationale and design of
the STAR randomized controlled trial to accelerate adoption of
childhood obesity comparative effectiveness research.

Contemp Clin Trials 2013; 34: 101-08.

White House Task Force. Solving the problem of childhood obesity
within a generation: White House Task Force Report on Childhood
Obesity Report to The President. Washington, DC: Executive Office
of the President of the United States, 2010.

Wake M, Lycett K, Sabin MA, et al. A shared-care model of obesity
treatment for 3-10 year old children: protocol for the HopSCOTCH
randomised controlled trial. BMC Pediatr 2012; 12: 39.

Ryan DH, Johnson WD, Myers VH, et al. Nonsurgical weight loss
for extreme obesity in primary care settings: results of the Louisiana
Obese Subjects Study. Arch Intern Med 2010; 170: 146-54.

Crabtree BF, Nutting PA, Miller WL, et al. Primary care practice
transformation is hard work: insights from a 15-year developmental
program of research. Med Care 2011; 49 (suppl): S28-35.

Sacher PM, Kolotourou M, Chadwick PM, et al. Randomized
controlled trial of the MEND program: a family-based community
intervention for childhood obesity. Obesity (Silver Spring) 2010;

18 (suppl 1): S62-68.

Borys JM, Le Bodo Y, Jebb SA, et al, and the EEN Study Group.
EPODE approach for childhood obesity prevention: methods,
progress and international development. Obes Rev 2012;

13: 299-315.

Diabetes Prevention Program (DPP) Research Group. The Diabetes
Prevention Program (DPP): description of lifestyle intervention.
Diabetes Care 2002; 25: 2165-71.

Ackermann RT, Finch EA, Brizendine E, Zhou H, Marrero DG.
Translating the Diabetes Prevention Program into the community.
The DEPLOY Pilot Study. Am J Prev Med 2008; 35: 357-63.

Centers for Disease Control and Prevention. National Diabetes
Prevention Program. http://www.cdc.gov/diabetes /prevention/
about.htm (accessed Feb 7, 2014).

Zhuo X, Zhang P, Gregg EW, et al. A nationwide community-
based lifestyle program could delay or prevent type 2 diabetes
cases and save $5.7 billion in 25 years. Health Aff (Millwood) 2012;
31: 50-60.

Masica AL, Ballard DJ. The protean role of health care delivery
organizations in comparative effectiveness research. Mayo Clin Proc
2009; 84: 1062-64.

Conway PH, Clancy C. Transformation of health care at the front
line. JAMA 2009; 301: 763-65.

www.thelancet.com Vol 385 June 20,2015



Series

101

102

103

104

105

106

107

108

109

Rattay KT, Ramakrishnan M, Atkinson A, Gilson M, Drayton V. Use
of an electronic medical record system to support primary care
recommendations to prevent, identify, and manage childhood
obesity. Pediatrics 2009; 123 (suppl 2): S100-07.

Taveras EM, Blackburn K, Gillman MW, et al. First steps for
mommy and me: a pilot intervention to improve nutrition and
physical activity behaviors of postpartum mothers and their infants.
Matern Child Health ] 2011; 15: 1217-27.

Woolford SJ, Clark SJ, Strecher VJ, Resnicow K. Tailored mobile
phone text messages as an adjunct to obesity treatment for
adolescents. | Telemed Telecare 2010; 16: 458-61.

Nguyen B, Kornman KP, Baur LA. A review of electronic
interventions for prevention and treatment of overweight and
obesity in young people. Obes Rev 2011; 12: €298-314.

Appel L], Clark JM, Yeh HC, et al. Comparative effectiveness of
weight-loss interventions in clinical practice. N Engl | Med 2011;
365: 1959-68.

Tong EK, Strouse R, Hall ], Kovac M, Schroeder SA. National survey
of U.S. health professionals’ smoking prevalence, cessation
practices, and beliefs. Nicotine Tob Res 2010; 12: 724-33.

Bleich SN, Bennett WL, Gudzune KA, Cooper LA. Impact of
physician BMI on obesity care and beliefs. Obesity (Silver Spring)
2012; 20: 999-1005.

Thorndike AN, Sonnenberg L, Riis ], Barraclough S, Levy DE. A
2-phase labeling and choice architecture intervention to improve
healthy food and beverage choices. Am J Public Health 2012;

102: 527-33.

North Carolina Prevntion Partners. Healthy NC Hospitals: Red
Apple Project. http://www.ncpreventionpartners.org/dnn/
WhatWeDo/Programmes/HealthyN CHospitals/Red AppleProject/
tabid/306/Default.aspx (accessed Feb 7, 2014).

www.thelancet.com Vol 385 June 20, 2015

110

111

112

113

114

115

116

117

118

Ross J. Shut down McDonald’s franchises in hospitals by mid-2013.
http://forcechange.com/52523 /shut-down-mcdonalds-franchises-
in-hospitals-by-mid-2013/ (accessed Feb 7, 2014).

Wake M, Baur LA, Gerner B, et al. Outcomes and costs of primary
care surveillance and intervention for overweight or obese children:
the LEAP 2 randomised controlled trial. BMJ 2009; 339: b3308.
American Academy of Pediatrics. Community Pediatrics Training
Initiative. http://www2.aap.org/commpeds/cpti/

(accessed Feb 7, 2014).

National Institute for Children’s Healthcare Quality. Be our voice.
http://obesity.nichq.org/solutions/be-our-voice

(accessed Feb 7, 2014).

Kaiser Permanente. http://info.kaiserpermanente.org/
communitybenefit/html/our_communities/global /our_
communities_0.html (accessed Feb 7, 2014).

EPODE International Network. JOGG. http://www.epode-
international-network.com/programmes/jogg

(accessed Feb 7, 2014).

Garmendia ML, Corvalan C, Uauy R. Addressing malnutrition
while avoiding obesity: minding the balance. Eur J Clin Nutr 2013;
67: 513-17.

Uauy R, Rojas J, Corvalan C, Lera L, Kain J. Prevention and control
of obesity in preschool children: importance of normative
standards. ] Pediatr Gastroenterol Nutr 2006; 43 (suppl 3): S26-37.
Koletzko B, von Kries R, Closa R, et al, and the European Childhood
Obesity Trial Study Group. Lower protein in infant formula is
associated with lower weight up to age 2 y: a randomized clinical
trial. Am J Clin Nutr 2009; 89: 1836-45.

2533



	Management of obesity: improvement of health-care training and systems for prevention and care
	Introduction
	Education of health professionals
	Weight bias in medical education
	Weight bias in medical settings
	Management of adult obesity
	A stratified system for obesity management:the interventional approach
	Energy intake changes needed for weight loss versus maintenance after weight loss
	Dietary intervention for obesity
	Physical activity and weight management
	Behavioural management

	Strategies for weight maintenance in adults
	Pharmacological treatment of obesity
	Long-term outcome from anti-obesity drugs

	Surgical treatment of obesity
	Management of paediatric obesity
	Shortcomings in paediatric obesity assessment
	Innovative strategies for delivery and management of obesity care in children and adults
	Technological innovations in obesity care and management
	Hospitals and health professionals as role models
	Institutions and community partnerships
	Challenges in low-income and middle-income countries
	Conclusion
	References


