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Obesity is now reaching epidemic proportions in both
developed and developing countries and is affecting
not only adults but also children and adolescents.

Over the last 20 years, obesity has become the most prevalent
nutritional problem in the world, eclipsing undernutrition
and infectious disease as the most significant contributor to
ill health and mortality. It is a key risk factor for many chronic
and noncommunicable diseases.

In Canada, the prevalence of overweight and obesity has
increased over recent decades among both children and
adults in all areas of the country. According to the most re-
cent estimates from the 2004 Canadian Community Health
Survey,1 59% of the adult population is overweight (i.e., body
mass index [BMI] ≥ 25 kg/m2) and 1 in 4 (23%) is obese (i.e.,
BMI ≥ 30 kg/m2). The sheer numbers of people who are over-
weight and obese highlight a pressing public health problem
that shows no signs of improving in the near future. What is
more alarming is the problem of obesity among children and
adolescents in Canada, which is advancing at an even more
rapid pace than obesity among adults. In 2004, 1 in 4 (26%)
Canadian children and adolescents aged 2–17 years was over-
weight. The obesity rate has increased dramatically in the last
15 years: from 2% to 10% among boys and from 2% to 9%
among girls.1,2 This increase is cause for concern, since there
is a tendency for obese children to remain obese as adults.
Moreover, obesity-related health problems are now occurring
at a much earlier age and continue to progress into adult-
hood. Given the recent temporal obesity trends among chil-
dren and youth, the prevalence of obesity among adults will
likely continue to increase as the current generation of chil-
dren enters adulthood.

Obesity should no longer be viewed as a cosmetic or
body-image issue. There is compelling evidence that over-
weight people are at increased risk of a variety of health
problems, including type 2 diabetes, hypertension, dyslipi-
demia, coronary artery disease, stroke, osteoarthritis and
certain forms of cancers. It has recently been estimated that
about 1 in 10 premature deaths among Canadian adults
20–64 years of age is directly attributable to overweight and
obesity. In addition to affecting personal health, the in-
creased health risks translate into an increased burden on
the health care system. The cost of obesity in Canada has
been conservatively estimated to be $2 billion a year or 2.4%
of total health care expenditures in 1997.3 Thus, the continu-
ing epidemic of obesity in Canada is exacting a high toll on
the health of the population.

The cause of obesity is complex and multifactorial. Within
the context of environmental, social and genetic factors, at
the simplest level obesity results from long-term positive en-
ergy balance — the interaction of energy intake and energy
expenditure. The rapid increase in the prevalence of obesity
over the past 20 years is a result of environmental and cultural
influences rather than genetic factors. With progressive im-
provements in the standard of living in developed and devel-
oping countries, overnutrition and sedentary lifestyle have
supplanted physical labour and regular physical activity,
which has resulted in positive energy balance and overweight.

Considerable advances have been made in dietary, exer-
cise, behavioural, pharmacologic and bariatric surgical ap-
proaches to successful long-term management of obesity.
Lifestyle interventions remain the cornerstone of the treat-
ment of obesity, but adherence is poor and long-term success
is modest because of significant barriers both on the part of
affected individuals and health care professionals responsible
for the treatment. Pharmacotherapy and bariatric surgery are
useful adjuncts for improving the health outcomes of over-
weight people, but, for a variety of reasons, these modalities
of treatment are not widely adopted.

Despite steady progress in the management of obesity, its
prevalence continues to rise. To date, population interven-
tions have tended to focus on individual risk factors and have
been largely ineffective. Hence, sweeping prevention and in-
tervention strategies are required to slow, and hopefully re-
verse, the alarming increase in obesity prevalence in Canada
and globally.

A number of clinical practice guidelines on the assessment
and management of obesity have been published in the past.
These have been largely based on consensus statements by
expert panels. Moreover, most of these guidelines focus on
individuals rather than on communities and the population
as a whole. Recognizing these deficiencies, Obesity Cana-
da — a not-for-profit organization founded in 1999 to im-
prove the health of Canadians by decreasing the occurrence
of obesity — convened a panel of experts to determine
whether a comprehensive set of guidelines could be devel-
oped to address not only the management but also the pre-
vention of obesity in both adults and children. Members of
the Steering Committee and Expert Panel unanimously
agreed on an evidence-based approach. Through the process
of developing these guidelines, which began in the spring of
2004, members of the Steering Committee and Expert Panel
identified major gaps in knowledge regarding obesity treat-
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ment and prevention. Considerable research is required in
many areas to optimize management and to prevent the in-
creasing prevalence of overweight and obesity in Canada. The
authors’ recommendations range from the need for enhanced
surveillance and population-based data to new research on
the biological, social, cultural and environmental determi-
nants of obesity as well as research on effective treatment
strategies, policies and interventions.

Because obesity is increasingly viewed as a societal issue,
members of the Steering Committee and Expert Panel unani-
mously agreed to include chapters on the prevention of obe-
sity in children and adults at the population level, as well as
implications of the guidelines for health policy-makers and
other interested parties.

The challenges of disseminating and implementing these
guidelines were acknowledged by the Steering Committee,
and a dissemination strategy has been developed to ensure
that they are translated into clinical practice.

Publication of these guidelines is not the end of this
process; it is only the beginning. Ongoing evaluation and re-
vision of the various chapters and recommendations will be
undertaken, as appropriate. It is hoped that, with continuing
new knowledge from research, regular updating of these
guidelines will accord greater certainty to many of the recom-
mendations and expected outcomes.

Formulation of recommendations:

an overview

We have attempted to use a rigorous, evidence-based approach
to the development of the practice recommendations, while
also acknowledging the breadth of topics to be assessed and
the inherent limitations of the obesity literature on these topics.

In addition to making recommendations for treatment in-
terventions, the most common application of clinical practice
guidelines, we have also provided recommendations on inter-
ventions related to screening and prevention at the individual
and population levels.

The recommendations are based on a prespecified process

that was overseen by the Steering Committee. Specific chap-
ters of the guidelines were delegated to a group of content
experts within the Expert Panel, who performed a systematic
literature review and were responsible for drafting the recom-
mendations for each chapter. Recommendations were
appraised by an independent Evidence-based Review Com-
mittee, members of which assessed whether the assigned
level of evidence reflected the strength of the existing litera-
ture. The interactive process by which the recommendations
were developed, reviewed and revised included 4 joint meet-
ings of the Steering Committee and Expert Panel. The final
draft of the guidelines was reviewed by the Steering Commit-
tee and by external stakeholders and experts, who included
representatives from academia, industry and government and
nongovernment officials.

The approach used to formulate the recommendations
was based on the following conventions: 
• A clear question or well-defined issue surrounding an obe-

sity-related intervention was the starting point for review of
the literature and formulation of recommendations.

• Each recommendation is evidence-based — arrived at
through a systematic review of the literature — and
reflects the consensus of the Steering Committee and rel-
evant Expert Panel members.

• Each recommendation includes a level of evidence (1 to 4
[Table 1]) and a grade (A, B or C [Table 2]).

• The level of evidence informs the reader about the
strength of the evidence in favour of (or against) the inter-
vention and is based on prespecified objective criteria.

• The grade informs the reader about whether an interven-
tion should (or should not) be implemented and reflects
both the level of evidence supporting the recommenda-
tion and a consideration, where applicable, of the harms
and costs of the intervention and its importance and value
to the individual or population.

• The level of evidence assigned to an intervention is not
necessarily linked to a corresponding grade. However, a
high grade is less likely in the setting of low-quality
evidence.
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Table 1: Criteria for assigning a level of evidence to 
recommendations 

Level of 
evidence Criteria 

1 • Randomized controlled trials (or meta-analyses) 
without important limitations 

2 • Randomized controlled trials (or meta-analyses) 
with important limitations 

 • Observational studies (nonrandomized clinical 
trials or cohort studies) with overwhelming 
evidence 

3 • Other observational studies (prospective cohort 
studies, case–control studies, case series) 

4 • Inadequate or no data in population of interest 

• Anecdotal evidence or clinical experience 

Table 2: Criteria for assigning a grade to recommendations 

Grade Criteria 

A Strong recommendation (action can apply to 
most individuals in most circumstances) 

• benefits clearly outweigh risks (or vice 
versa) 

• evidence is level 1, 2 or 3 

B Intermediate recommendation (action may 
vary depending on the person’s characteristics 
or other circumstances) 

• unclear whether benefits outweigh risks  

• evidence is level 1, 2 or 3 

C Consensus (weak) recommendation (alternative 
actions may be equally reasonable) 

• unclear whether benefits outweigh risks  

• evidence is level 3 or 4  



• The wording “we recommend” is used to express a grade
A recommendation. The wording “we suggest” is used
to express a grade B recommendation. The wording used
for grade C recommendations varies but reflects the
uncertainty surrounding the benefits and risks of the
intervention.

• A consensus recommendation, which is classified as grade
C, is a statement that provides a reasonable approach or
guideline for that domain of study. A consensus recom-
mendation reflects insufficient evidence to inform clinical
practice or anecdotal evidence only.

Research recommendations

Research recommendations were developed to identify gaps
in existing knowledge and to establish priorities for future
research. Research recommendations were formulated by
content experts and were subjected to iterative reviews and
modifications by the Steering Committee.

Objectives and content of the guidelines 

These Canadian guidelines on the prevention and manage-
ment of obesity were developed to address the need for
evidence-based recommendations for the management of
obesity at the individual and population levels, to identify
gaps in knowledge and to establish an agenda for future
research in this area.

Objectives

The specific objectives of the guidelines were:

• to establish a process for developing evidence-based
guidelines for the screening, prevention and treatment of
obesity in Canada

• to provide recommendations regarding application of the
following interventions to individuals and populations:
- screening for obesity (using BMI and waist circumfer-

ence)
- screening for obesity-related conditions (e.g., dyslipi-

demia, diabetes)
- screening for psychosocial disorders (e.g., mood dis-

orders, eating disorders)
- prevention of obesity (individual and community-

based interventions)
- dietary intervention
- physical exercise therapy
- cognitive-behaviour therapy
- pharmacotherapy
- bariatric surgery
- alternative or nontraditional therapy
- health care team support

• to disseminate material to a broad spectrum of health
care providers

• to assist in public health policy development
• to identify gaps in knowledge and suggest a research

agenda.

Population and special groups of interest

In developing these guidelines, we aimed to address a broad
range of populations and patients, encompassing all age
groups and subgroups (the latter classified according to
comorbidity or ethnic background):
• children, adolescents and adults who are overweight or

obese, or with an increased waist circumference
• population subgroups (e.g., people with type 2 diabetes, hy-

pertension, dyslipidemia, severe obesity [BMI ≥ 40 kg/m2],
and ethnic groups [e.g., Aboriginal people, Asian people]).

Outcomes of interest

The guidelines identify several key outcomes of interest.
These were considered, whenever possible, in the formula-
tion of recommendations:
• Anthropometric outcomes: body weight, BMI and waist

circumference
• Biochemical or physical outcomes: fasting glucose, total

cholesterol, low-density lipoprotein (LDL) cholesterol,
high-density lipoprotein (HDL) cholesterol, triglycerides,
ratio of total cholesterol to HDL cholesterol, and systolic
and diastolic blood pressure

• Clinical outcomes: cardiovascular disease and other mor-
bidities, mortality and quality-of-life measures

• Psychosocial outcomes: depression, mood disorders and
eating disorders

Using the guidelines: an illustrative 

case scenario

These guidelines are intended as a practical guide that can be
used by health care professionals in everyday clinical practice.
When using the guidelines, the reader can refer to the list of
recommendations (listed at the end of this summary) to find
key points rapidly. Alternatively, the reader can refer to indi-
vidual chapters for a more in-depth review of specific issues.
Each of the 26 chapters contains the recommendations listed
at the end of this summary that pertain to a specific issue
along with an outline of the background and rationale for
those recommendations.

With either approach, we suggest that the reader review
chapter 1, which provides a rationale for the grades and lev-
els of evidence assigned to the recommendations. Because
there is no standardized method for developing clinical prac-
tice guidelines, the reader may be aided by a prior under-
standing of the approach used by the committees. In brief,
the level of evidence is an objective assessment that reflects
the quality of evidence in published studies. The grade is a
subjective assessment that considers both the level of evi-
dence and other factors (e.g., harms and costs) relevant to an
intervention when applied at the level of the individual or
population.

The following case scenario illustrates how the guidelines
may be used in the management of a typical adult patient as-
sessed in clinical practice. Fig. 1 summarizes the assessment
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       Satisfactory progress or goal achieved? 

Yes 

Health team to advise  
lifestyle modification program 

Overweight or obese adult 

• Measure BMI 

• Measure waist circumference if BMI 

is > 25 and ≤ 35 kg/m2 

Conduct clinical and laboratory 
investigations to assess comorbidities 

(Blood pressure, heart rate, 
fasting glucose, lipid profile [total 

cholesterol, triglycerides, LDL and HDL 
cholesterol, and ratio of total cholesterol 

to HDL cholesterol]) 

Devise goals and lifestyle modification 
program for weight loss  

and reduction of risk factors 

Weight-loss goal: 5%–10% of body weight, 
or 0.5–1 kg (1–2 lb) per week for 6 months

Treat comorbidities and other health 
risks if present 

Assess readiness to change behaviours 
and barriers to weight loss 

Pharmacotherapy 

• BMI ≥ 27 kg/m2 + risk factors 

 or 

• BMI ≥ 30 kg/m2 

Adjunct to lifestyle modification; 
consider if patient has not lost 
0.5 kg (1 lb) per week by 3–6 
months after lifestyle changes 

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 

Bariatric surgery 

• BMI ≥ 35 kg/m2 + risk factors 

or 

• BMI ≥ 40 kg/m2 

Consider if other weight loss 
attempts have failed. Requires 
lifelong medical monitoring 

No No 

Regular monitoring 

• Assist with weight maintenance 
• Reinforce healthy eating and 

physical activity advice 

Assess and screen for depression, 
eating and mood disorders 

Important message 

• A modest weight loss of 5%–10% of body weight 
is beneficial 

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

If BMI is > 25 kg/m2 or waist 
circumference is above cutoff point*

Lifestyle modification program 

Nutrition: Reduce energy intake  
by 500–1000 kcal/d 

Physical activity: Initially 30 minutes of 
moderate intensity 3–5 times/wk; eventually 

≥ 60 minutes on most days. Add endurance 

exercise training. (Medical evaluation is 
advised before starting activity program) 

Cognitive-behaviour therapy 

Fig. 1: Algorithm for the assessment and stepwise management of the overweight or obese adult. LDL = low-density lipoprotein, HDL = high-

density lipoprotein. *Body mass index (BMI) and waist circumference cutoff points are different for some ethnic groups; see Table 3 for ethnic-

specific waist circumference cutoff points.



and stepwise management of the overweight or obese adult,
which can be applied to the following case.

Ms. A is a 46-year-old woman who is married with 2 chil-
dren and is seen for an initial primary care assessment. She
has experienced some “weariness and increased irritability”
in recent months but otherwise has been in good health. Her
menses are regular, and she does not have any climacteric
symptoms. She is not taking any prescription medications
but occasionally takes an over-the-counter nonsteroidal anti-
inflammatory drug (NSAID) for low back pain. She is a for-
mer smoker who works in a sedentary occupation and does
not exercise regularly (because of lack of time). Her mother
(age 72 years) has type 2 diabetes, and her father (age 75
years) has coronary artery disease.

On physical examination, Ms. A appears generally well.
She weighs 89 kg and is 1.6 m tall. Blood pressure is
135/85 mm Hg, heart rate is 72 beats/min, chest is clear to
auscultation and percussion, heart sounds are normal, no ab-
dominal organomegaly is palpable, and there are no muscu-
loskeletal or skin abnormalities. Her body habitus suggests a
central (abdominal) pattern of obesity.

As the primary care physician, you are concerned that
Ms. A is obese (with a central pattern of fat distribution) and
is at risk of obesity-related diseases, in this case type 2 dia-
betes and hypertension. On further questioning, the patient
states that she has poor eating habits and admits to frequent
“snacking” on energy-dense, low-nutrient foods. She also
has symptoms that suggest a depressive mood disorder,
which is common in obese adults. She does not have any
symptoms suggestive of obstructive sleep apnea, which is
also associated with obesity.

Initial patient assessment and investigations

In chapters 3–8, issues relating to the initial assessment of
overweight or obese patients are addressed. Based on a clinical
assessment of Ms. A, supplemented by key points from rele-
vant chapters, we recommend the following interventions.

Measurement of BMI and waist circumference

Rationale: Measuring BMI and waist circumference is an essen-
tial first step to determine the level and distribution of adiposity
and is a grade A recommendation when screening for over-
weight and obesity in individuals. These measures are straight-
forward and easy to perform. The measurement of BMI (weight
divided by height squared) and waist circumference can be
used to help determine a patient’s risk profile for cardiovascu-
lar disease and overall health risk; they also provide a reference
point for monitoring BMI or waist circumference over time, es-
pecially if a weight management intervention is planned.

Ms. A’s BMI is 34.8 kg/m2 (89 kg ÷ [1.6 m]2). Based on
current guidelines for body weight classification (outlined in
chapter 3), Ms. A is approximately at the cutoff point between
class I obesity (BMI 30–34.9 kg/m2) and class II obesity (BMI
35–39.9 kg/m2). Her waist circumference, at 98 cm, is high
for her sex (i.e., ≥ 80 cm), indicating a central (abdominal)
pattern of obesity (see Table 3). The combination of these 2
measures of health risk puts this patient at “very high risk” of
obesity-related diseases.

Measurement of laboratory parameters

Laboratory parameters include fasting blood glucose level,
total cholesterol, LDL cholesterol, HDL cholesterol, triglyc-
erides, ratio of total cholesterol to HDL cholesterol, liver en-
zyme levels and urinalysis.

Rationale: Fasting blood glucose level and lipid profile are
important components in the assessment of an overweight or
obese person, and this is a grade A recommendation (chapters 6
and 8) because patients with obesity (especially central obesity)
are at high risk of pre-diabetes (impaired fasting glucose or im-
paired glucose tolerance, or both), type 2 diabetes and dyslipi-
demia. Early recognition of such disorders may permit dietary
and lifestyle changes that will mitigate the risk of disease devel-
opment and progression. Assessment of liver enzymes and uri-
nalysis is a grade B recommendation (chapters 6 and 8) because
obese patients may be at increased risk of liver disease (nonalco-
holic steatohepatitis) and impaired renal function.

For Ms. A, laboratory testing reveals the following: fasting
glucose level 6.4 mmol/L, total cholesterol 5.75 mmol/L, LDL
cholesterol 3.59 mmol/L, HDL cholesterol 1.26 mmol/L,
triglycerides 1.98 mmol/L, ratio of total:HDL cholesterol 4.56,
normal liver enzyme levels and normal urinalysis results.

Assessment for depression and other mood disorders

Rationale: Major depression and other mood disorders are
common in patients with obesity; they occur in 20%–60% of
women aged 40 years or older with a BMI > 30 kg/m2, the
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Table 3: Ethnic-specific values for waist circumference 

Waist circumference* (as a measure 
of central obesity), cm 

Country or  
ethnic group Men Women 

Europid* ≥ 94 ≥ 80 

South Asian, Chinese† ≥ 90 ≥ 80 

Japanese‡ ≥ 85 ≥ 90 

South and Central 
American 

Use South Asian cutoff points until 
more specific data are available 

Sub-Saharan African Use European cutoff points until 
more specific data are available 

Eastern Mediterranean 

and Middle East (Arab) 

Use European cutoff points until 

more specific data are available 

*In future epidemiologic studies of populations of Europid origin, prevalence 
should be given using both European and North American cutoff points to allow 

better comparisons. In the United States, the NCEP-ATP III values (men > 102 cm, 
women > 88 cm) are likely to continue to be used for clinical purposes. However, 

it is strongly recommended that for epidemiologic studies and, wherever possible, 

for case detention, ethnic-specific cutoff points should be used for people of the 

same ethnic group wherever they are found. Thus, the criteria recommended for 

Japan would also be used in expatriate Japanese communities, as would those for 
South Asian men and women regardless of place and country of residence. 

†Based on a Chinese, Malay and Asian Indian population. 

‡Subsequent data analyses suggest that Asian values should be used for 

Japanese populations until more data are available. 

Note: NCEP-ATP III = National Cholesterol Education Program Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults 

(Adult Treatment Panel III) 



group into which Ms. A falls. Furthermore, the presence of a
mood disorder may adversely affect adherence to weight
management interventions. Screening for such disorders in
appropriate individuals is a grade B recommendation (see
chapter 7). Treatment of a major depressive disorder should
be undertaken in concert with any planned weight manage-
ment intervention, because some pharmacologic weight-loss
treatments must be avoided in patients who are taking anti-
depressant medications.

Ms. A is considered to have a mild depressive disorder that
appears to be linked, in part, to concerns and anxiety about
her body image. At this time, a serotonin-specific re-uptake
inhibitor (SSRI) and psychotherapy are considered.

Developing the health care team for a weight
management program

Based on the above clinical and laboratory findings, you con-
clude that Ms. A has impaired fasting glucose (and pre-
diabetes), dyslipidemia and a mild depressive disorder. She is
at risk of cardiovascular disease and increasing depressive
symptoms. In addition, her blood pressure (135/85 mm Hg)
requires monitoring because of the risk of hypertension.

Using chapter 9 as a guide, we recommend that Ms. A be-
gin a weight management program. Before its initiation, dis-
cuss with her the need for a multidisciplinary health care
team to help her carry out the program. The health care team
will include a coordinating health professional (who may be a
primary care physician, medical specialist or registered
nurse), a dietary professional, an exercise professional and a
clinical psychologist.

The coordinating health professional will engage the pa-
tient’s family so that they are made to feel part of the health
care team. The health professional will make specific recom-
mendations  to help the patient adhere to the weight manage-
ment program and identify potential barriers to the changes
in lifestyle that will become an integral part of the program.
The health care professional will also discuss the need for
reasonable weight management goals that are sustainable.
As discussed in chapter 9, the use of a multidisciplinary,
lifestyle-based intervention for the management of obese in-
dividuals is a grade A recommendation. Furthermore, discus-
sion of the weight management program before its initiation
among members of the health care team and the patient to
establish management goals and review potential barriers to
achieving these goals is a grade B recommendation.

Initiating a weight management program

Based on chapters 10–16 of the guidelines, we recommend
that Ms. A undertake a weight management strategy focusing
on dietary therapy and lifestyle interventions. To initiate and
allow ongoing follow-up of these interventions, refer the pa-
tient to appropriate health professionals, who will help to ini-
tiate the interventions and monitor the patient’s progress over
time. Implicit in all weight management programs is long-
term monitoring of the patient’s status, similar to the long-
term monitoring undertaken in patients with other chronic

conditions, such as hypertension or diabetes. Follow-up visits
are used to provide ongoing counselling about dietary and
lifestyle management, education and, perhaps most impor-
tant, ongoing support to the patient so that she maintains the
dietary and lifestyle changes over the long-term.

Dietary and lifestyle interventions

Rationale: Dietary and lifestyle interventions aimed at decreas-
ing energy intake and increasing energy expenditure through a
balanced dietary and exercise program are an essential compo-
nent of all weight management programs. In chapter 12, we
provide a grade A recommendation for a healthy diet and regu-
lar physical activity as the first-line treatment option for over-
weight or obese adults to attain clinically important weight loss
and reduce obesity-related symptoms. We also give a grade A to
the recommendation for diet and exercise therapy in over-
weight or obese adults with risk factors for type 2 diabetes, as is
the case with Ms. A, who has pre-diabetes (with impaired fast-
ing glucose) and a family history of type 2 diabetes.

Assessment by a nutrition health professional

Rationale: To outline a dietary treatment plan and to provide
adequate education requires counselling by a health profes-
sional with expertise in dietary management. Typically, many
physicians do not have adequate time to devote to dietary
management and may not have the expertise required to rec-
ommend a diet therapy plan. Using a qualified and experi-
enced health professional (preferably a registered dietitian)
for dietary counselling and to implement an optimal dietary
plan for achieving and maintaining a healthy body weight is a
grade B recommendation (chapter 11).

For Ms. A, the nutrition professional will focus on a di-
etary regimen tailored to the patient with impaired glucose
tolerance or emerging type 2 diabetes.

Assessment by an exercise health professional

Rationale: Physical exercise is an integral component of a
weight management program, especially for weight mainte-
nance. As with dietary treatment, many physicians do not
have the time or expertise to advise patients on an exercise
program that is tailored to individual needs and capabilities.
Advice from an exercise health professional is required. For a
typical patient, physical activity (30 minutes a day of moderate
intensity, increasing, when appropriate, to 60 minutes a day)
as part of a weight management program is a grade B recom-
mendation (chapter 13).

For Ms. A, an exercise program is problematic because of
time constraints related to balancing work-related and fam-
ily-related duties. An exercise professional will help develop a
program that is workable within these confines.

Assessment by a clinical psychologist (or psychiatrist)

Rationale: In chapter 10, we give a grade A to the recommen-
dation for 1 or more of behaviour modification, cognitive be-
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havioural therapy, activity enhancement and dietary coun-
selling as part of a comprehensive weight management inter-
vention.

For Ms. A, who appears to have had mild depressive
symptoms that may be related, in part, to body image per-
ception and suboptimal eating habits, a psychologist (or
psychiatrist) with expertise in the management of obese
patients will aid in providing appropriate behaviour modifi-
cation and, if required, psychotherapy and psychotropic
medication.

Long-term monitoring of a patient in a weight
management program

Many patients who initiate a weight management program
may experience initial health benefits characterized by weight
loss and improvements in physical measures (symptom re-
duction), laboratory measures (glucose and lipid levels) and
psychologic measures (mood improvement). However, many
patients also experience a relapse or worsening of these
measures over the long term.

Although specific patient management issues are
beyond the scope of these guidelines, we do provide an as-
sessment of treatment options to be considered after the
first-line treatment relating to dietary and lifestyle interven-
tions. These treatment options, which are intended to sup-
plement the first-line treatment, are discussed in chapters
14–16. Based on individual patient characteristics that
reflect baseline health risks and benefits accrued from first-
line weight management therapy, a patient may be eligible
to receive pharmacologic therapy for obesity, bariatric sur-
gery or alternative treatments, which include herbal and
other dietary supplements.

RECOMMENDATIONS

SECTION ONE: CLINICAL

Epidemiology of obesity

1. Because of the health impact of the rising prevalence and
incidence of overweight and obesity in Canada, we rec-
ommend implementing strategies directed at the preven-
tion and treatment of overweight and obesity in children,
adolescents and adults [grade A, level 3].

2. Because of the lack of adequate information on the preva-
lence of obesity and related risk factors in Canada, partic-
ularly among subgroups of the population, we recom-
mend the creation of a national surveillance system that
incorporates, at a minimum, measurements of height,
weight and waist circumference [grade A, level 3].

Classification of overweight and obesity in adults

and children

3. We recommend measuring body mass index (BMI;
weight in kilograms divided by height in metres

squared) in all adults [grade A, level 34–6] and in all chil-
dren and adolescents (aged 2 years and older). We rec-
ommend using the growth charts of the US Centers for
Disease Control and Prevention for BMI to screen chil-
dren and adolescents for overweight (≥ 85th to < 95th
percentile) and obesity (≥ 95th percentile) [grade A,
level 37].

4. We recommend measuring waist circumference in all
adults to assess obesity-related health risks [grade A,
level 35,6].

Assessment of overweight and obesity in adults
and children

Assessment of readiness to change

5. We suggest that health care professionals assess readi-
ness and barriers to change before an individual imple-
ments a healthy lifestyle plan for weight control or man-
agement [grade B, level 38,9].

Clinical and laboratory assessment of overweight
and obese adults, adolescents and youth

6. We recommend that the clinical evaluation of overweight
and obese adults4,10–12 and children13,14 include a history
and a general physical examination to exclude secondary
(endocrine or syndrome-related) causes of obesity and
obesity-related health risks and complications [grade A,
level 3].

7. We recommend measuring fasting plasma glucose level
and determining lipid profile, including total cholesterol,
triglycerides, low-density lipoprotein (LDL) cholesterol,
high-density lipoprotein (HDL) cholesterol and ratio of
total cholesterol to HDL cholesterol, as screening tests in
overweight and obese adults [grade A, level 310,15], and we
suggest that these screening tests be done in children
aged 10 years and older [grade B, level 313,16]. We suggest
repeating these tests at regular intervals as needed [grade
C, level 4].

8. We suggest additional investigations, such as liver en-
zyme tests, urinalysis and sleep studies (when appropri-
ate), to screen for and exclude other common obesity-
related health problems [grade B, level 317–19].

9. We suggest that the health care professional screen the
overweight or obese adult for eating disorders, depres-
sion and psychiatric disorders, as appropriate [grade B,
level 320–31].

Management of obesity in adults and children

Role of health care team professionals in obesity
counselling and management

10. We recommend a comprehensive healthy lifestyle inter-
vention for overweight and obese people [grade A, level
1]. We suggest that members of the health care team dis-
cuss with those willing to participate in weight manage-
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ment programs appropriate education, support and ther-
apy as adjuncts to lifestyle interventions [grade B, level 2].

11. Primary care health professionals are encouraged to work
with other health care team members to develop a com-
prehensive weight management program for the over-
weight or obese person to promote and maintain weight
loss [grade C, level 3].

12. Primary care health professionals are encouraged to
create a nonjudgmental atmosphere when discussing
weight management [grade C, level 4].

13. Health care professionals are encouraged to consider the
barriers people might have concerning obesity and its
management [grade C, level 4].

Lifestyle intervention

14. We recommend an energy-reduced diet and regular phys-
ical activity as the first treatment option for overweight
and obese adults32,33 and children34–36 to achieve clinically
important weight loss and reduce obesity-related symp-
toms [grade A, level 2].

15. In children, we recommend ongoing follow-up by health
professionals for a minimum of 3 months [grade A,
level 234–37].

16. We recommend diet and exercise therapy for overweight
and obese people with risk factors for type 2 diabetes
[grade A, level 138–40] and cardiovascular disease [grade A,
level 241,42].

17. We suggest that individuals willing to participate in
weight management programs be provided with educa-
tion and support in behaviour modification techniques as
an adjunct to other interventions [grade B, level 243–45].

18. We recommend comprehensive lifestyle interventions
(combining behaviour modification techniques, cognitive
behavioural therapy, activity enhancement and dietary
counselling) for all obese adults [grade A, level 139,46–48].

19. When treating obesity in children, we suggest using
family-oriented behaviour therapy [grade B, level 149–53].

Dietary intervention

20. We suggest that the optimal dietary plan for achieving
healthy body weight and dietary counselling for adults,
adolescents and children be developed with a qualified
and experienced health professional (preferably a regis-
tered dietitian) together with the individual and family to
meet their needs [grade B, level 254–56].

21. We recommend that a nutritionally balanced diet (de-
signed to reduce energy intake) be combined with other
supportive interventions to achieve a healthy body weight
in overweight and obese people of all ages and to ensure
the maintenance of growth in adolescents and youth
[grade C, level 4].

22. We suggest a high-protein or a low-fat diet (within ac-
ceptable macronutrient distribution ranges indicated in
the Dietary Reference Intakes) as a reasonable short-term
(6–12 months) treatment option for obese adults as part
of a weight-loss program [grade B, level 257,58].

23. Meal replacements may be considered as a component of
an energy-reduced diet for selected adults interested in
commencing a dietary weight-loss program [grade C,
level 259,60].

Physical activity

Adults
24. All those considering initiating a vigorous exercise pro-

gram are encouraged to consult their physician or health
care team professionals [grade C, level 4].

25. We suggest long-term, regular physical activity, which is
associated with maintenance of body weight or a modest
reduction in body weight for all overweight and obese
people [grade B, level 261,62].

26. Physical activity and exercise should be sustainable and
tailored to the individual. We recommend that the total
duration be increased gradually to maximize the weight-
loss benefits [grade A, level 263–65].

27. We suggest physical activity (30 minutes a day of moder-
ate intensity, increasing, when appropriate, to 60 minutes
a day) as part of an overall weight-loss program [grade B,
level 262,63].

28. Endurance exercise training may reduce the risk of cardio-
vascular morbidity in healthy postmenopausal women,
and we suggest its use for adults with an increased BMI
[grade B, level 2].

Children and adolescents
29. We recommend that the primary care physician or health

care team encourage children and adolescents to reduce
sedentary pursuits and “screen time” (i.e., television,
video games) [grade A, level 267–69].

30. We recommend that activity prescribed for children be
fun and recreational, with lifestyle activities tailored to
the relative strengths of the individual child and family
[grade A, level 270]. Health professionals are encouraged
to emphasize the short-term benefits of physical activity
rather than the long-term health benefits to children
[grade C, level 4].

Pharmacotherapy

Adults
31. We suggest the addition of a selected pharmacologic

agent for appropriate overweight or obese adults, who are
not attaining or who are unable to maintain clinically
important weight loss with dietary and exercise therapy,
to assist in reducing obesity-related symptoms [grade B,
level 271–76].

32. We suggest the addition of a selected pharmacologic
agent for overweight or obese adults with type 2 dia-
betes, impaired glucose tolerance or risk factors for
type 2 diabetes, who are not attaining or who are un-
able to maintain clinically important weight loss with
dietary and exercise therapy, to improve glycemic con-
trol and reduce their risk of type 2 diabetes [grade B,
level 271,72,77–82].
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Children and adolescents
33. We suggest that orlistat be considered to aid in weight re-

duction and weight maintenance when added to a regi-
men of lifestyle intervention among adolescents [grade B,
level 1].

34. Because of lack of data for prepubertal children, the use
of pharmacologic agents in this group should be consid-
ered only within the context of a supervised clinical trial
[grade C, level 4].

Bariatric surgery

35. We suggest that adults with clinically severe obesity (BMI
≥ 40 kg/m2 or ≥ 35 kg/m2 with severe comorbid disease)
may be considered for bariatric surgery when lifestyle in-
tervention is inadequate to achieve healthy weight goals
[grade B, level 283].

36. We suggest that bariatric surgery in adolescents be lim-
ited to exceptional cases and performed only by experi-
enced teams [grade C, level 4].

37. We suggest that a minimally invasive approach be consid-
ered for weight loss surgery when an appropriately
trained surgical team and appropriate resources are avail-
able in the operating theatre [grade C, level 384].

Alternative therapies

38. There is insufficient evidence to recommend in favour of
or against the use of herbal remedies, dietary supple-
ments or homeopathy for weight management in the
obese person [grade C, level 485–98].

Prevention of obesity in adults and children

39. The use of surveillance systems and measurement tools is
encouraged to determine the effectiveness and efficacy of
obesity prevention programs and interventions. The de-
velopment of a comprehensive, coordinated and rigorous
surveillance plan with strong links among program de-
velopers, advocates, policy-makers and other stakehold-
ers is encouraged as a key component in obesity preven-
tion [grade C, level 4].

40. Obesity prevention should take a multisector approach —
similar to that used for tobacco control in Canada. Pre-
vention efforts should invest in and target all age
groups and span life from infancy to old age. Innova-
tive ways to provide access and programs to less eco-
nomically viable citizens should be developed [grade C,
level 4].

41. Programs that combine a low-fat or energy-reduced diet
and endurance exercise have not been shown to be more
effective than programs using either component alone
for obesity prevention; both approaches should be con-
sidered [grade B, level 3].

42. We suggest that individual and small-group counselling
for dietary interventions be considered for the prevention
of obesity in adults [grade B, level 2]. Counselling by tele-
phone, counselling by mail and financial incentives do

not appear to be effective, and we do not encourage their
use [grade C, level 3].

43. There is insufficient evidence to recommend in favour of
or against broad community interventions aimed at car-
diovascular disease risk reduction for the prevention of
obesity [grade C, level 3].

44. Discussion of the prevention of childhood obesity with
the pregnant mother is encouraged [grade C, level 4].

45. Exclusive breast-feeding of infants is encouraged until
at least 6 months of age to prevent later obesity [grade C,
level 4].

46. Discussion of limiting consumption of energy-dense
snack foods high in sugar and fat during childhood and
adolescence is encouraged [grade C, level 4].

47. We suggest limiting “screen time” (i.e., watching televi-
sion, playing video or computer games) to no more than
2 hours a day to encourage more activity and less food
consumption, and to limit exposure to food advertising
[grade B, level 3].

48. The role of schools as pivotal settings for the promotion
of healthy active living and school-based prevention pro-
grams to reduce the risk of childhood obesity is encour-
aged, as are interventions to increase daily physical activity
through physical education class time and opportunities
for active recreation [grade C, level 4].

49. The development of programs in multiple settings target-
ing behaviour change with parental and family involve-
ment is encouraged [grade C, level 4].

SECTION TWO:

RESEARCH, POLICY, EDUCATION

Research and policy

50. Normative data from representative samples of the Cana-
dian population should be collected to allow the devel-
opment of Canadian-specific growth curves for BMI and
waist circumference. Research efforts should be directed
at developing reference data that are based on health-
related criteria or outcomes rather than being merely
representative of the population [grade C, level 4].

51. Population-based research is needed to help establish
ethnic-specific cutoff values for waist circumference, with
optimal sensitivity and specificity for discriminating clini-
cal events [grade C, level 4].

52. Future research should be directed at determining the
clinical utility of waist circumference in the identification
of health risk among children and youth, independently
or in combination with BMI [grade C, level 4].

53. For population surveillance of overweight and obesity in
children, we recommend that the BMI thresholds of the
International Obesity Task Force be used to classify chil-
dren and youth as overweight and obese. Where possible,
we recommend that prevalence be presented using both
the US Centers for Disease Control and Prevention thresh-
olds and the International Obesity Task Force cutoff points
to facilitate international comparisons [grade C, level 4].

CMAJ • April 10, 2007 • 176(8)     |      Online-9



54. Future research should be directed at understanding the
impact of gender, biological maturation, nutrition, physi-
cal activity levels, sociocultural milieu, built environ-
ments, ethnic background, biological factors, psycholog-
ical factors and genetics on obesity and obesity-related
health risk in the context of the Canadian population
[grade C, level 4].

55. The screening criteria for obesity-related health conse-
quences should be assessed in the clinical setting for sen-
sitivity, specificity and clinical value in improving the
health of children with obesity [grade C, level 4].

56. Investigation of the prevalence of the health conse-
quences of obesity in childhood should be undertaken in
diverse populations and should include longitudinal
studies to examine the prognosis of hyperinsulinemia,
impaired glucose tolerance, impaired fasting glucose
level and the clustering of cardiovascular risk factors
[grade C, level 4].

57. Studies to determine optimal intervention strategies for
children with established health consequences related to
obesity are urgently required [grade C, level 4].

58. Randomized clinical trials are needed to examine the ef-
fect of the treatment of depression on outcomes of treat-
ment for obesity. Further studies with improved diagnos-
tic methods and prospective designs are also needed to
delineate the association between obesity and major de-
pressive disorder [grade C, level 4].

59. Research should be undertaken to develop and evaluate
the organization of care for overweight and obese people
and to determine the cost-effectiveness of these strategies
[grade C, level 4].

60. Long-term, randomized controlled trials of nutritional
therapy for obesity treatment in the pediatric population
are urgently required. Such studies should consider dif-
ferent ethnic groups and ages, should be with and with-
out energy restriction and should address dietary efficacy,
acceptability, long-term compliance, impact of the diet
on overweight status, and physical and psychological
health risks [grade C, level 4].

61. Research should be undertaken to further validate models
and tools for assessing intention to change as well as the
effectiveness of interventions to improve readiness to
change [grade C, level 4].

62. Research to find drugs that do not cause weight gain in
treatment areas such as psychiatry is needed [grade C,
level 4].

63. Funding of all types of research at all levels to address
knowledge gaps and answer outstanding questions in the
area of obesity is a high priority. Research is needed to
develop, test and refine effective policies and interven-
tions (best practices) in obesity prevention to enhance the
evidence base for future public health interventions.
Specific emphasis must be placed on translating research
into policy, programs and practice [grade C, level 4].

Education

64. Undergraduate curricula and education for graduate

health practitioners should be improved to fulfill knowl-
edge, skills and attitude goals with respect to manage-
ment and prevention of obesity [grade C, level 4].

65. Continuing education activities that provide physicians
and health professionals with the skills they need to
counsel people confidently in healthy weight manage-
ment should be developed [grade C, level 4].

Implementation of the guidelines

66. Dissemination of the guidelines can be orchestrated by
a central organization, but implementation should be
carried out locally by individuals or local organizations
[grade C, level 4].

67. The transfer of information into clinical practice should
focus on establishing weight reduction and weight con-
trol as an important secondary prevention strategy for
diabetes and cardiovascular disease [grade C, level 4].

68. More research is needed to improve understanding of the
mechanisms of clinical practice guidelines implementa-
tion [grade C, level 499].

69. The guidelines should be disseminated in a simple, clear
format that will be well received and accepted [grade C,
level 4].

70. A network of local key opinion leaders should be devel-
oped as an important component of a successful dissemi-
nation and implementation strategy [grade C, level 4100].

71. A multifaceted global dissemination and implementation
plan should involve a sequence of events, including publi-
cation in peer-reviewed and non-peer-reviewed journals
[grade C, level 4101].

72. To ensure continual quality improvement, a committee
should be created to measure outcomes, then monitor
the effectiveness of the implementation program [grade
C, level 4].
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There is no universally accepted method for developing
consensus guidelines and practice recommenda-
tions, and practices vary.1–7 Recent methods pro-

posed to formulate recommendations involve a simplified
“clear benefits versus risks” or “unclear benefits versus
risks” approach that reflects not only the quality of evidence
in favour of or against an intervention, but also the potential
harms, costs, burdens and importance or value of an inter-
vention to an individual or population.8–10

Process for formulating recommendations

Development of the recommendations in these guidelines
was based on a prespecified process overseen by the Steering
Committee. Specific domains of study were delegated to
groups of content experts who performed systematic litera-
ture reviews and were responsible for drafting provisional
recommendations for each section.

Recommendations were based on a systematic review of
the literature. The following data acquisition, literature re-
view and summation process was used:
1. Determine the question for which a recommendation will

be made — The question had to be specific and applicable
in everyday clinical practice at the individual level or appli-
cable by governing–administrative–public health groups
at the population level.

2. Carry out a systematic review of the literature — Electronic
databases (MEDLINE, EMBASE, Cochrane Controlled
Clinical Trials Register and HealthSTAR) were searched
from time of inception of the database until the end of the
review period, identifying all studies (English and non-
English) with an English-language abstract. In addition, a
manual review of systematic reviews or meta-analyses was
conducted to identify studies that may not have been
found in the database searches.

Studies were selected if they were randomized con-
trolled trials (RCTs), prospective cohort studies, case–
control studies or retrospective cohort studies and if popu-
lations or patients were overweight (body mass index
[BMI] 25–29.9 kg/m2), obese (BMI ≥ 30 kg/m2) or at risk
for becoming overweight. The study had to include a pop-
ulation or patient follow-up period of at least 1 year (at
least 6 months if only limited data were available). Data
were abstracted from source studies or from updates of
high-quality systematic reviews and meta-analyses. Stud-
ies were separated into groups depending on their design.
Areas in which relevant literature was lacking were identi-

fied, as they would require consensus agreement in the
formulation of recommendations.

3. Determine the level of the evidence for the recommenda-
tion — The level of evidence for a recommendation was
based on an objective appraisal of the literature according
to a prespecified scale as reflected by the study design and
study quality. For RCTs, prespecified criteria were used to
assess quality.4 The level of evidence ranged from 1 (high-
est) to 4 (lowest). (See Table 1, in the Summary chapter.)

4. Determine the grade of recommendation — The grade for
a recommendation reflected the level of evidence and sev-
eral additional factors, including one or more of the follow-
ing: benefits and risks of an intervention, magnitude of the
effects, cost of the intervention, and value (or importance)
of an intervention to an individual or population. The grade
may be A, B or C (see Table 2, in the Summary chapter).

5. Review of the literature review and recommendations —
The first draft of the literature review and accompanying
recommendations in each domain of study was subjected
to an iterative review process. The provisional recommen-
dations were appraised by an Evidence-based Review
Committee, which assessed the appropriateness of each
recommendation. Subsequent versions of the recommen-
dations were based on feedback from all members of the
Expert Panel, during face-to-face meetings, and on feed-
back from members of the Steering Committee. The
penultimate version of the practice guidelines was re-
viewed by the Steering Committee and, subsequently, by
external stakeholders and experts (including representa-
tives from academia, industry and government and non-
government officials). This final draft of the guidelines re-
flects the feedback of the external reviewers.

Principles used for formulating
recommendations

The approach used to formulate recommendations was based
on the following principles:
• A clear question or well-defined issue surrounding an obe-

sity-related intervention was the starting point for review
of the literature and formulation of recommendations.
(Note: in this context, “intervention” is not confined to
therapy, but also includes screening, prevention, dissemi-
nation and implementation.)

• Each recommendation is evidence-based — arrived at
through a systematic review of the literature — and re-
flects consensus of the Steering Committee and relevant

James D. Douketis

1. Evaluation of evidence-based literature and formulation
of recommendations



Expert Panel members. (For domains of study where evi-
dence is lacking or based on anecdotal experience, a rec-
ommendation is based on consensus alone.)

• Each recommendation includes a level of evidence (1 to 4
[see Table 1 in Summary]) and a grade (A, B or C [see Table
2 in Summary]).

• The level of evidence informs the reader about the strength
of the evidence in favour of (or against) the intervention
and is based on prespecified objective criteria.

• The grade informs the reader about whether an intervention
should (or should not) be implemented and reflects both
the level of evidence supporting the recommendation and a
consideration of the harms and costs of the intervention and
its importance and value to the individual or population.

• The level of evidence assigned to an intervention is not nec-
essarily linked to a corresponding grade. However, a high
grade is less likely in the setting of low-quality evidence.

• A consensus recommendation, which is classified as grade
C, is a statement that provides a reasonable approach or
guideline for that domain of study. A consensus recom-
mendation reflects insufficient evidence to inform clinical
practice or anecdotal evidence only.

Some considerations regarding the levels
of evidence and grades of recommendations

Why is an evidence-based approach used 

for all recommendations?

The rationale for a systematic, evidence-based approach for
all domains of study is 2-fold. First, it allows a consistent ap-
proach to formulating recommendations, allowing applica-
tion of the same criteria (relating to levels of evidence and
grades of recommendations) to be applied with the minimum
of bias. Second, a systematic evidence-based approach identi-
fies gaps in knowledge and provides a basis for future re-
search agendas. Furthermore, it challenges investigators to
address research questions by using study methods of the
highest possible quality.

What is the rationale for the scheme used to assign

a level to evidence?

The approach used to assign levels of evidence is based on 2
premises. First, there is a hierarchy of study design that places
greater value on properly done RCTs and less value on obser-
vational studies. Second, there is an acknowledgement of the
importance of study quality, irrespective of study design.

For example, evidence from RCTs can be classified as level
1 or level 2 depending on their quality, which is determined
according to prespecified criteria. Similarly, evidence from
observational studies can be classified as level 2 or level 3, de-
pending on the study quality and the magnitude of the effect
observed. Finally, level 4 is assigned to evidence that is sparse
or anecdotal. This can be considered a default level of evi-
dence and indicates the need for future research in this do-
main of study.

What is the rationale for the scheme used to assign

a grade to a recommendation?

The approach used to assign a grade to a recommendation is
essentially dichotomous: grade A is a strong recommenda-
tion in favour of (or against) an intervention, and grade B is
an intermediate recommendation in favour of (or against) an
intervention. Grade C is a weak, or consensus, recommenda-
tion developed largely as a practical consideration to allow ex-
pert commentary on domains of study in which evidence is
sparse or nonexistent and for which grade A or B would not
be feasible.

In the recommendations, the wording “we recommend” is
used to express a grade A recommendation, whereas the
wording “we suggest” is used to express a grade B recom-
mendation. The wording used for grade C recommendations
varies but reflects the uncertainty surrounding the benefits
and risks of the intervention.

Why is there no link between the level of evidence

and grade of recommendation?

In some consensus guidelines, the level of evidence dictates
the strength of the recommendation. This approach has the
advantage that a strong recommendation for an intervention
can be made only in the face of the highest level of evidence.
On the other hand, this approach has potential drawbacks. It
precludes making strong recommendations in domains of
study in which RCTs (which provide the highest level of evi-
dence) are not feasible. The second drawback is that it may
not allow consideration of factors other than an efficacy as-
sessment of an intervention, such as harms, costs and value
to the individual and population.

For example, there are unlikely to be randomized trials to
assess the prognostic importance of risk factors for obesity-
related diseases or to assess the accuracy of various anthropo-
metric measures of obesity against a reference standard.
However, the importance of identifying disease risk factors in
overweight or obese people and the benefits of undertaking
screening for obesity in populations may be such that a
strong recommendation would be warranted. Equally, an in-
tervention that is proven to be efficacious, based on evidence
from high-quality randomized trials, should not automati-
cally receive a strong recommendation, because potential
harms may not be established, the ratio of benefits to burdens
may be small and costs may be prohibitive when considered
at the population level (Table 4).

It is likely that an intervention supported by high-quality
evidence (level 1) will be accompanied by a strong recom-
mendation (grade A) and that an intervention supported by
lower quality evidence (level 2 or 3) will be accompanied by
an intermediate recommendation (grade B). However, the
approach used allows the consideration of factors beyond
that of the quality of evidence (often relating only to efficacy)
in developing recommendations. These additional factors
include the intervention’s harms, costs and value to the indi-
vidual or population. Consequently, an intervention associ-
ated with high-quality evidence (level 1) may be accompanied
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by an intermediate recommendation (grade B) if there are
other concerns about the intervention when applied to the
individual or population. Conversely, an intervention associ-
ated with lower-quality evidence (level 2 or 3) may be accom-
panied by a strong recommendation (grade A) if the inter-
vention has clear benefits when applied to the individual or
population.

Summary

The development of consensus guidelines for obesity is com-
plex. It involves recommending treatment interventions (the
most common application of practice guidelines) and inter-
ventions related to screening (at the individual and popula-
tion levels) and prevention. In formulating these guidelines,
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Table 4: Interpreting assigned levels of evidence and grades of recommendations 

Grade of recommendation 
Level of 
evidence  Grade A (strong) Grade B (intermediate) Grade C (weak or consensus) 

Level 1 The intervention is based on 
randomized trials without important 
limitations and has a favourable 
profile regarding benefits, risks, costs 
and values 

Can be applied to most people under 
most circumstances and is based on 
the highest level of evidence 

Example: Dietary modification to 
prevent diabetes in obese adults with 
impaired glucose tolerance 

The intervention has level 1 evidence 
(to support its efficacy), but other 
factors may downgrade the strength of 
recommendation, such as safety, costs or 
uncertainty about value to the individual 
or population 

Can be applied to some people, but this 
may vary depending on the characteristics 
of the individual or other circumstances 

Example: Family-oriented behaviour 
therapy for the treatment of obesity 
in children 

Not applicable (level 1 evidence 
will confer a grade A or B on a 
recommendation) 

Level 2 The intervention is based on 
randomized trials with important 
limitations or observational studies 
with overwhelming evidence and 
has a favourable profile regarding 
benefits, risks, costs and values 

Can be applied to most people under 
most circumstances 

Although not based on the highest 
level of evidence (because attaining 
this may not be feasible), other 
factors make it important to be 
applied to most people 

Example: Reduction in television 
watching in children to promote 
healthy weight 

The intervention is based on randomized 
trials with important limitations or (less 
commonly) on observational studies with 
overwhelming findings 

Can be applied to some people, but 
this may vary depending on the 
characteristics of the individual or 
other circumstances 

Example: Low-carbohydrate dietary 
interventions for weight loss in adults 

Not applicable (level 1 evidence 
will confer a grade A or B on a 
recommendation) 

Level 3 The intervention is based on 
observational studies (case–control 
or cohort studies) 

Can be applied to most people under 
most circumstances 

Although not based on the highest 
level of evidence (because attaining 
this may not be feasible), other 
factors make it important to be 
applied to most people 

Example: Screening for overweight 
and obesity in populations 

The intervention is based on observational 
studies (case–control or cohort studies) 

Can be applied to some people, but 
this may vary depending on the 
characteristics of the individual or 
other circumstances 

Example: Bariatric surgery for weight 
loss in adults 

The intervention is based on 
sparse evidence (e.g., case series) 

Carried out with discretion; 
alternative interventions may be 
equally reasonable 

Example: Pharmacotherapy for 
weight loss in adolescents 

Level 4 Not applicable (level 4 evidence will 
confer only a grade C on a 
recommendation) 

Example: None applicable 

Not applicable (level 4 evidence will 
confer only a grade C on a 
recommendation) 

Example: None applicable 

The intervention is based on 
anecdotal evidence 

Carried out with discretion; 
alternative interventions may be 
equally reasonable 

Example: Herbal remedies for 
weight loss 



we have attempted to use an evidence-based approach consis-
tently across all domains of study while allowing flexibility so
that practical commentary can be made about domains of in-
terest relevant to the practising clinician where evidence is
currently lacking. The scheme for developing levels of evi-
dence and grades of recommendations is, to a large extent,
tailored to the diversity of subject domains in which commen-
tary is provided and the variability of evidence available to as-
sess these domains. Finally, we acknowledge that the scheme
developed here is implicitly imperfect and will require ongo-
ing modification over time.
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The prevalence of overweight and obesity has in-
creased in Canada over recent decades in both chil-
dren and adults in all areas of the country.1–7 Accord-

ing to the most recent estimates from the nutrition
component of the 2004 Canadian Community Health Sur-
vey,6 approximately 59% of the adult population is over-
weight (BMI ≥ 25 kg/m2) and 23.4% is obese (BMI ≥
30 kg/m2). The sheer numbers of people who are over-
weight and obese highlight a pressing public health prob-
lem that shows no signs of improving in the near future.

Temporal trends and current status 
of obesity in Canada

The increase in obesity that has been observed in Canada in
recent years has mirrored that in the United States to some
extent (Fig. 2). In Canada, the prevalence of adult obesity in-
creased from approximately 11% in 1972 to 24% (age-
adjusted) in 2005;6,17 in the United States, it increased from
approximately 15% in 1976–80 to 32% in 2003–04.18,19

Although the overall prevalence of overweight and obesity
is high in Canada, some groups may be at particularly high
risk. The relation between socioeconomic status and obesity
is extremely complex, and there has been little research on
this issue in Canada. According to self-reported data from the
2000/01 Canadian Community Health Survey (CCHS),20 the
likelihood of being overweight increases with income among
men but decreases with income among women21; however,
this relation was not as clear when data from the 2004 CCHS
were examined.6,22 One study has demonstrated that Can-
adian low-income children are more likely than those living
in higher-income families to be overweight. For every $10 000
increase in family income, a child’s risk of being overweight
decreases by 3%, and for each additional year of paternal edu-
cation the risk decreases by 4%.5 In western Canada, men and
women living in rural areas are significantly more likely than
their urban counterparts to be obese, although this observa-
tion does not hold for other regions of the country.23

Unfortunately, little information on the prevalence of obe-
sity among different ethnic groups is available. Self-reported
data from the CCHS indicate that, among the major ethnic
groups in Canada, Aboriginal people (living off reserve) have
the highest prevalence of both overweight and obesity.24 High
prevalence of obesity among Aboriginal people has also been
documented in other Canadian studies.25,26

Geographic variation in prevalence of obesity also occurs
(Fig. 3). Of particular note is the high prevalence (≥ 20%) in

eastern and northern Canada. The geographic distribution of
obesity in adults is similar to that of overweight in children
and adolescents.5,7

Although the prevalence of obesity has increased among
adults in Canada, the increases observed among children and
adolescents are particularly troubling (Fig. 4). The prevalence
of obesity increased from approximately 3% among boys and
girls in 1978/79 to 8% in 2004 based on international BMI
cutoff points.28 This dramatic increase is cause for concern,
since there is a tendency for obese children to remain obese
as adults.29 Given these trends among children and adoles-
cents, it is likely that the prevalence of obesity among adults
will continue to increase as the current generation of children
enters adulthood.

Although current surveillance of obesity in Canada relies
solely on BMI calculation, waist circumference is a useful an-
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thropometric marker for identifying those at increased health
risk due to abdominal obesity.30,31 Unfortunately, waist cir-
cumference is not regularly measured in national health sur-
veys. Obesity surveillance in Canada has relied mainly on self-
reporting of height and weight, either over the telephone or
in face-to-face interviews. Given that people tend to over-
report their height and under-report their weight,32,33 which
leads to underestimates of average BMI,34 estimates of the
prevalence of overweight and obesity that rely on these data
are conservative. For example, in the United States, self-
reported data from the 2000 Behavioural Risk Factor Surveil-
lance System indicated that the prevalence of obesity was

19.8%,35 whereas direct measurements from the 1999/2000
National Health Examination Survey III (NHANES III) indi-
cated that the prevalence of obesity was 30.5%.36 This dis-
crepancy highlights the importance of measuring height,
weight and waist circumference. It should be noted that
heights and weights were measured directly in subsamples of
both the 2004 and 2005 CCHS, and a planned Canadian
Health Measures Survey will include measurement of height,
weight and waist circumference.

Public health impact of obesity

There is clear evidence that obese people are at increased risk
of health problems, including type 2 diabetes, coronary artery
disease, stroke, osteoarthritis and certain cancers.37 In addi-
tion to affecting personal health, these increased risks trans-
late into an increased burden on the health care system.38,39

Approximately 1 in 10 premature deaths among Canadian
adults 20–64 years of age may be directly attributable to over-
weight and obesity.40 Thus, the continuing epidemic of obe-
sity in Canada is exacting a toll on population health. Sweep-
ing prevention and intervention strategies are required to
slow or reverse the current trends.

Recommendations

1. Because of the health impact of the rising prevalence and
incidence of overweight and obesity in Canada, we recom-
mend implementing strategies directed at the prevention
and treatment of overweight and obesity in children, ado-
lescents and adults [grade A, level 3].

2. Because of the lack of adequate information on the preva-
lence of obesity and related risk factors in Canada, particu-
larly among subgroups of the population, we recommend
the creation of a national surveillance system that incorpo-
rates, at a minimum, measurements of height, weight and
waist circumference [grade A, level 3].
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Obesity, which is characterized by an excess amount
of body fat, results from complex interactions be-
tween environmental and genetic factors. Obesity

is associated with increased morbidity and mortality, and
considerable evidence suggests a graded relation between
the latter and body fat content. Because of the worldwide
recognition that obesity adversely affects health, the Na-
tional Institutes of Health1 and the North American Associa-
tion for the Study of Obesity,2 among other organizations,
have published guidelines for the assessment and manage-
ment of obesity. Other documents have also been re-
leased,3–5 all emphasizing the need to assess and treat obe-
sity and its related complications.

To avoid misclassification or any potential harm arising
from systematic obesity screening, only obese patients at the
highest risk of morbidity and mortality should be identified,
and the presence of comorbidities should guide clinical man-
agement. In this regard, several factors must be considered in
the classification of overweight and obesity in adults.

Strengths and limitations of body mass
index as a measure of total adiposity

By far the most widely recognized indicator of obesity is BMI
(i.e., weight divided by height squared [kg/m2]). The World
Health Organization (WHO) has published international stan-
dards for classifying overweight and obesity, which have been

endorsed in the United States and Canada2,6,7 (Table 5). Over-
weight is defined as a BMI between 25 kg/m2 and just below
30 kg/m2, whereas obesity is defined as a BMI of 30 kg/m2 and
above. Among patients with BMI values above 30 kg/m2, sev-
eral subclasses of obesity are proposed based on the severity of
the condition. A BMI of 40 kg/m2 and above defines severe or
extreme obesity. Patients with extreme obesity may be geneti-
cally vulnerable to a permissive environment and may have a
distinct form of obesity. Such severe forms of obesity may be
more difficult to treat using environmental approaches and
may even justify antiobesity surgery (see chapter 15).1,2

Although BMI is a simple and convenient measure, it has
some limitations. First, it is a crude index of body composi-
tion, especially in the 25–30 kg/m2 range. For example, physi-
cally active people who regularly perform muscle-resistance
exercise (e.g., football players) may sometimes be considered
overweight or even obese even though they have normal, or
even low, body fat content.

Second, BMI fails to provide information about the distri-
bution of body fat. The way in which excess body fat accumu-
lates differs widely among people, especially with respect to
location of fat stores in the body. Considerable evidence from
prospective observational and metabolic studies shows that
overweight or obese people with an excess of abdominal fat
— central or abdominal obesity — represent a subgroup at
highest risk of type 2 diabetes and cardiovascular disease
(CVD).8–11 Thus, in clinical practice, it is of paramount impor-
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3. Classification of overweight and obesity in adults

Table 5: Classification of overweight and obesity by body mass index (BMI) and associated disease risk 

Disease risk* (relative to normal weight
and waist circumference [WC]) 

Category BMI, kg/m2 Obesity class

Men, WC ≤ 102 cm† 

Women, WC ≤ 88 cm
Men, WC > 102 cm† 
Women, WC > 88 cm

Underweight < 18.5 — — 

Normal‡ 18.5–24.9 — — 

Overweight 25.0–29.9 Increased High

Obese 

Mild 30.0–34.9 I High Very high 

Moderate 35.0–39.9 II Very high Very high 

Severe or extreme ≥ 40 III Extremely high Extremely high

*For type 2 diabetes, hypertension and cardiovascular disease.
†Waist circumference cutoff points may be lower in some populations (e.g., older individuals, Asian population), especially in the 

presence of features of the metabolic syndrome (e.g., hypertriglyceridemia). 

‡Increased waist circumference can be a marker for increased risk even in individuals of normal weight. 

Source: Adapted from World Health Organization.1,6 



tance to measure an index of abdominal fat in addition to
BMI.

A common example of central obesity is the selective dep-
osition of visceral abdominal fat that occurs with age.12,13 This
can be accompanied by decreased muscle mass, leading to no
change in weight or BMI. Women going through menopause
may also experience selective deposition of abdominal vis-
ceral fat and loss of muscle mass. These changes would not
necessarily be revealed by body weight, which may be stable,
despite an increase in diabetogenic and atherogenic visceral
adipose tissue.14–16 In addition, some ethnic groups may be
especially prone to visceral or subcutaneous abdominal fat
accumulation at any given BMI value. Thus, although it is im-
portant to measure BMI as an initial step in clinical practice, it
is also important to follow up with an assessment of abdomi-
nal fat accumulation.

Abdominal obesity and the metabolic
syndrome

The notion of abdominal obesity is recognized in current obe-
sity guidelines.1,2,6,17,18 The guidelines of the National Choles-
terol Education Program Expert Panel on Detection, Evalua-
tion and Treatment of High Blood Cholesterol in Adults
(NCEP-ATP III, Adult Treatment Panel III) state that abdomi-
nal obesity is the most common cause of a cluster of meta-
bolic abnormalities — the metabolic syndrome — which in-
cludes a specific atherogenic dyslipidemia, insulin resistance,
impaired fibrinolysis and an inflammatory profile.17 The
NCEP-ATP III has proposed the use of simple clinical tools to
identify those likely to have metabolic syndrome (Table 6).
For example, an abdominally obese person with increased
triglyceride levels and reduced high-density lipoprotein
(HDL) cholesterol concentration would have metabolic syn-
drome according to the NCEP-ATP III criteria. Such a person
would, therefore, be considered at increased risk of CVD.

The important concept behind the NCEP-ATP III criteria is

the identification of abdominal obesity as the most prevalent
form of the metabolic syndrome. NCEP-ATP III guidelines
also imply that an increased waist circumference alone is in-
sufficient to identify high-risk abdominally obese patients, as
it must be accompanied by markers of increased risk of type 2
diabetes and CVD (i.e., elevated triglyceride levels, low HDL
cholesterol concentration, increased glycemia and elevated
blood pressure). From a therapeutic standpoint (in addition
to treating traditional CVD risk factors when present), the cri-
teria identify waist circumference as a key target. 

Although publication of the NCEP-ATP III guidelines was
a major breakthrough, because they emphasize the impor-
tance of assessing abdominal obesity in clinical practice, sev-
eral issues will have to be addressed to refine the concept and
help clinicians in their practice. The 5 criteria and cutoff val-
ues proposed by the NCEP-ATP III to diagnose metabolic syn-
drome reflect the consensus of experts. They have not been
validated regarding their ability to provide optimal discrimi-
nation of individuals with both metabolic syndrome and a
related increase in risk of chronic heart disease. As a conse-
quence, since their publication, clinicians have often con-
fused the definition of metabolic syndrome with the NCEP-
ATP III criteria. The criteria are simple surrogate variables to
identify, in clinical practice, high-risk patients with the clus-
ter of abnormalities of the metabolic profile. These people are
likely to be characterized by abdominal obesity, insulin resist-
ance and an atherogenic dyslipidemic state, as well as a pro-
thrombotic, inflammatory profile. This profile may or may
not be accompanied by hyperglycemia and hypertension.
Findings from the Quebec Cardiovascular Study20 and from
the Botnia Study21 have revealed that some features of the
metabolic syndrome not included in the current list of estab-
lished CVD risk factors substantially increase disease risk,
even in the absence of such classic predictors as elevated low-
density lipoprotein (LDL) cholesterol, smoking, diabetes and
hypertension. Further work is clearly warranted to quantify
the added value of considering abdominal obesity and the
metabolic syndrome in assessing global CVD risk.

Assessing abdominal obesity: 
waist circumference or waist-to-hip ratio

Although guidelines recommend consideration of abdominal
obesity in the identification of high-risk overweight or obese
patients,1,2,17,18 for any given BMI value, there is considerable
variation in waist circumference, and an increased waist cir-
cumference predicts increased morbidity and mortality be-
yond those indicated by BMI alone.22,23 Recently published
data from the INTERHEART case–control study24 clearly
showed that, for any given BMI quintile, an elevated waist-to-
hip ratio is predictive of an increased risk of myocardial in-
farction. These results provide further support to the notion
that it is important to consider body fat distribution in the
assessment of the risk of myocardial infarction. 

However, several points must be addressed regarding the
use of either waist circumference or waist-to-hip ratio in clin-
ical practice. First, waist circumference is an index of the ab-
solute amount of abdominal fat, whereas waist-to-hip ratio
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Table 6: Clinical criteria recommended by the NCEP-ATP III to 
identify people with metabolic syndrome17 

Risk factor Defining level 

Abdominal obesity (waist 
circumference), cm*  

Men > 102 

Women > 88 

Triglycerides, mmol/L ≥ 1.69 

HDL cholesterol, mmol/L  

Men < 1.03 

Women < 1.29 

Blood pressure, mm Hg ≥ 130/≥ 85 

Fasting glucose, mmol/L ≥ 5.619 

Note: NCEP-ATP III = National Cholesterol Education Program Expert Panel on 

Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). 

*Waist circumference cutoff points may be lower in some populations and 

subgroups. 



provides an estimate of the relative accumulation of abdomi-
nal fat.25 Therefore, in clinical practice, 2 people with
markedly different BMI values might have similar waist-to-
hip ratios, but strikingly different amounts of visceral adipose
tissue associated with substantial variation in their metabolic
risk profile. However, these 2 people would have markedly
different waist circumferences and, therefore, substantial dif-
ferences in total abdominal fat.

Results of the INTERHEART study emphasizing the rela-
tion between waist-to-hip ratio and the risk of myocardial in-
farction irrespective of BMI are consistent with some previ-
ously published prospective studies26,27 with ischemic heart
disease as the end point. However, the general literature indi-
cates that both BMI and the amount of abdominal fat are im-
portant factors in predicting CVD events and risk of type 2 di-
abetes.10,22,28–32 In the INTERHEART study, blood samples
were not collected when patients were in a fasting state. Thus,
the investigators had to rely on the ratio of apolipoprotein B
to apolipoprotein AI, which is less affected by eating than
lipoprotein lipids, to detect the presence of an atherogenic
dyslipidemia. It remains to be seen whether waist-to-hip ratio
would be superior to the measurement of waist circumfer-
ence combined with simple clinical markers of the metabolic
syndrome, such as elevated triglyceride and reduced HDL
cholesterol concentrations, in predicting the risk of myocar-
dial infarction.

Finally, the loss of abdominal fat resulting from weight
loss will be reflected by a decrease in waist circumference, but
not necessarily by a change in waist-to-hip ratio. In addition,
the waist-to-hip ratio measurement doubles the potential for
error. Waist circumference may be of more limited value in
assessing extremely obese patients, but changes in this vari-
able over time may represent a better index of change in ab-
dominal fat than a change in waist-to-hip ratio.

An increased waist circumference alone is not sufficient to
identify high-risk patients with excess visceral adiposity and
related metabolic abnormalities. In this regard, the NCEP-ATP
III17 and the International Diabetes Federation guidelines33

have suggested that both increased waist circumference and
simple indices of metabolic disorder are necessary to identify
high-risk people with abdominal obesity and those with meta-
bolic syndrome. Thus, on the basis of international consensus
on the need to measure waist circumference as a first step in
evaluating the risk associated with a given BMI17,33 and consid-
ering the importance of simple markers that can be measured
in clinical practice (level of triglycerides in fasting patients,
levels of HDL-cholesterol and glucose and blood pressure), we
recommend that waist circumference be measured as the best
simple index of abdominal obesity and that cutoff points for
waist circumference be used in clinical practice.

Waist circumference should be measured while the patient
is in the standing position. The measuring tape should be po-
sitioned in a horizontal plane at the level of the top of the iliac
crest, which is used as a landmark to standardize measure-
ment. The person should be standing with their feet 25–30 cm
apart and arms hanging naturally at the sides. The measurer
should stand to the side of the patient and fit the tape snugly
around the waist, horizontal to the floor. The circumference

should be measured to the nearest 0.5 cm, with the patient’s
abdominal muscles relaxed at the end of a normal expiration.

Cutoff values for waist circumference

Although there is a graded relation between waist girth and
the prevalence of comorbidities, cutoff values have been pro-
posed for waist circumference, as for the BMI. For example,
the WHO Obesity Task Force has proposed a classification
system based on both BMI and waist circumference. This was
later endorsed by the National Heart, Lung, and Blood Insti-
tute expert panel on the identification, evaluation and treat-
ment of overweight and obesity in adults6 (Table 5). 

Although the measurement of waist circumference is rec-
ommended in several guidelines, the cutoff values proposed to
define abdominal obesity in men (102 cm) and women
(88 cm) are those corresponding to BMI values of 30 kg/m2 in
each sex. These values have not been validated for their ability
to discriminate clinical events. They are also likely to differ in
various populations (e.g., men v. women, different age
groups, different ethnic populations). Indeed, there are popu-
lation differences in susceptibility to visceral fat deposition
and in vulnerability to develop complications for any given
level of abdominal visceral fat. Lower cutoff values will possi-
bly be proposed for Asian and South Asian populations, since
complications occur at much lower BMI values in these
groups.34,35 On the other hand, black people are less prone
than white people to visceral adipose tissue accumulation for
any given level of total body fat or waist circumference,36–39 and
this may be why they have lower triglyceride and apo-
lipoprotein B levels than white people have.36 Thus, cutoff
values defining abdominal obesity in various populations will
have to be based on clinical events rather than on consensual
agreement. Considerable population-based research is needed
in this area.

Recently, the International Diabetes Federation put to-
gether a consensus committee to revise WHO guidelines to
identify patients with the metabolic syndrome in an attempt
to align these recommendations with the NCEP-ATP III
guidelines. It was recognized that the most prevalent form of
the metabolic syndrome was found in patients with an ex-
panded waistline. On the basis of this notion, increased waist
circumference was recommended as an obligatory criterion
to identify individuals likely to have the metabolic syndrome
(Box 1). Under the International Diabetes Federation guide-
lines, diagnosis of the metabolic syndrome requires an
increased waist circumference combined with 2 of the 4 addi-
tional NCEP-ATP III clinical criteria. However, the Interna-
tional Diabetes Federation committee felt that further work
was needed to validate the proposed waist circumference cut-
off points. Given the evidence that in other parts of the world,
such as South Asia, lower waist circumference values are as-
sociated with increased risk of complications,34,35 the Interna-
tional Diabetes Federation has recommended population-
specific waist circumference values. These are provided in
Table 7. Again, these waist circumference values have not
been fully validated against the development of clinical
events, an objective that will require further work.
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Irrespective of the population considered, an increased
waist circumference combined with increased fasting triglyc-
eride levels with or without additional metabolic abnormali-
ties29 could represent initial identification of a subgroup of
people who require further investigation for the presence of
an altered CVD and metabolic disease risk profile. For exam-
ple, the combination of a waist circumference > 90 cm and a

fasting triglyceride level > 2 mmol/L may be sufficient to iden-
tify the subgroup of middle-aged men with the features of the
metabolic syndrome.40 Recently published evidence40–48 sug-
gests that this “hypertriglyceridemic waist” phenotype may
indeed represent a useful clinical marker of the metabolic
syndrome. In addition, the patient’s history as well as a family
history of type 2 diabetes and CVD should be investigated.
Global risk of chronic heart disease should also be assessed,
based on the presence of classic risk factors. In this regard,
better risk assessment algorithms incorporating traditional
CVD risk factors and emerging markers associated with
abdominal obesity are also much needed. In Canada, the
Working Group on Hypercholesterolemia and Other Dyslipi-
demias49 recommends the calculation of a global chronic
heart disease risk score to guide clinical management. This
score is helpful to identify obese patients at highest risk of
chronic heart disease. The presence of the metabolic syn-
drome may bring the patient into a higher risk category than
that predicted by the Framingham global score (i.e., from low
to moderate or from moderate to high).

Conclusions

In summary, because of its critical role in the etiology of the
metabolic syndrome, abdominal obesity must be assessed in
clinical practice. Both BMI and waist circumference should be
measured in all patients. The presence of the metabolic syn-
drome should not automatically put the patient in the highest
risk category for chronic heart disease (i.e., 10-year risk
≥ 20%). In the absence of classic risk factors, a patient with
the metabolic syndrome would be considered to be at moder-
ately elevated risk of chronic heart disease. Numerous issues
should be addressed in future studies to improve the assess-
ment and management of abdominally obese patients with
the metabolic syndrome (Box 2). Waist circumference and the
presence of comorbidities or of obesity-related risk factors
should also be assessed when using a BMI of 30 kg/m2 or
greater as a simple and convenient index of obesity. Physi-
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Box 1: International Diabetes Federation criteria for the 

diagnosis of the metabolic syndrome33 

For a person to be classified as having the metabolic 
syndrome they must have: 

Central obesity: waist circumference ≥ 94 cm for Europid 

men and ≥ 80 cm for Europid women; ethnicity-specific 

values for other groups 

plus any 2 of the following 4 criteria: 

• Raised triglyceride level: ≥ 1.7 mmol/L or specific 

treatment for this lipid abnormality 

• Reduced HDL cholesterol: < 1.03 mmol/L in males and 
< 1.29 mmol/L in females or specific treatment for 
this lipid abnormality  

• Raised blood pressure: systolic BP ≥ 130 mm Hg or 

diastolic BP ≥ 85 mm Hg, or treatment of previously 

diagnosed hypertension 

• Raised fasting plasma glucose level: ≥ 5.6 mmol/L 

or previously diagnosed type 2 diabetes. (If above 
5.6 mmol/L, oral glucose tolerance test is strongly 
recommended, but not necessary to define presence of 
the syndrome.) 

Note: BP = blood pressure, HDL = high-density lipoprotein. 

Table 7: Ethnic-specific values for waist circumference 

Waist circumference* (as a measure 
of central obesity), cm 

Country or  
ethnic group Men Women 

Europid* ≥ 94 ≥ 80 

South Asian, Chinese† ≥ 90 ≥ 80 

Japanese‡ ≥ 85 ≥ 90 

South and Central 
American 

Use South Asian cutoff points until 
more specific data are available 

Sub-Saharan African Use European cutoff points until 
more specific data are available 

Eastern Mediterranean 

and Middle East (Arab) 

Use European cutoff points until 

more specific data are available 

*In future epidemiologic studies of populations of Europid origin, prevalence 
should be given using both European and North American cutoff points to allow 

better comparisons. In the United States, the NCEP-ATP III values (men > 102 cm, 
women > 88 cm) are likely to continue to be used for clinical purposes. However, 

it is strongly recommended that for epidemiologic studies and, wherever possible, 

for case detention, ethnic-specific cutoff points should be used for people of the 

same ethnic group wherever they are found. Thus, the criteria recommended for 

Japan would also be used in expatriate Japanese communities, as would those for 
South Asian men and women regardless of place and country of residence. 

†Based on a Chinese, Malay and Asian Indian population. 

‡Subsequent data analyses suggest that Asian values should be used for 

Japanese populations until more data are available. 

Box 2: Metabolic syndrome and risk of chronic heart 

disease (CHD) — issues for research 

• Impact of abdominal obesity and the metabolic syndrome 
on CHD risk in patients with type 2 diabetes 

• Impact of abdominal obesity and the metabolic syndrome 
on CHD risk in the nondiabetic population 

• Critical markers (and cutoff values) for identification and 
quantification of related CHD risk 

• Identification of critical targets for the prevention of type 
2 diabetes and CHD in high-risk patients 

• Susceptibility of various populations to the metabolic 
syndrome  

• Population differences in susceptibility to deposition of 
visceral adipose tissue 

• Population differences in susceptibility to complications 
(type 2 diabetes, CHD) for any given excess of visceral 
adipose tissue 



cians should consider that a high BMI alone does not neces-
sarily reflect increased disease risk. Also, a high waist circum-
ference value observed in isolation does not always indicate
high-risk abdominal obesity. Patients with abdominal obesity
and CVD risk factors (including type 2 diabetes or metabolic
syndrome), require therapeutic support to reduce weight and
waist circumference. Large intervention studies have shown
that lifestyle intervention programs or pharmacotherapy (in-
ducing weight loss and reduction in waist circumference)
could substantially decrease the risk of type 2 diabetes among
high-risk people with impaired glucose tolerance20,21 or with
obesity.40 Finally, population differences in susceptibility to
deposition of visceral adipose tissue and to complications
should be investigated.

Recommendations

1. We recommend measuring body mass index (BMI; weight
in kilograms divided by height in metres squared) in all
adults [grade A, level 32–4].

2. We recommend measuring waist circumference in all
adults to assess obesity-related health risks [grade A,
level 33,4].

3. Population-based research is needed to help establish eth-
nic-specific cutoff values for waist circumference, with
optimal sensitivity and specificity for discriminating clini-
cal events [grade C, level 4].
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The problem of obesity in Canada is increasing at a
more rapid pace among children and adolescents
than among adults.1,2 Between 1978/79 and 2004 the

prevalence of obesity increased from approximately 4% to
9% among boys and from 3% to 7% among girls 2–17 years
of age.2 Given that obese children and adolescents have a
tendency to remain obese as adults,4 these trends suggest
that the epidemic of obesity among adults will accelerate in
future years.

It is more challenging to recognize overweight and obesity
among children and adolescents than it is among adults. In
children and adolescents, body composition4,5 and simple an-
thropometric indicators commonly used to identify obesity
(e.g., BMI and waist circumference6,7) change quite dramati-
cally with normal growth and maturation. Thus, age-specific
and sex-specific thresholds are required to classify adiposity
status correctly in children and adolescents.

Body mass index

BMI is the most commonly used index of adiposity among
children and adolescents, since height and weight are readily
measured in the clinical setting. The BMI of children and ado-
lescents is associated with other measures of body fatness,,8,9

traditional cardiovascular disease risk factors,7,10–14 metabolic
syndrome phenotypes,15,16 social and psychological prob-
lems17,18 and general health-related quality of life.19,20 Further-
more, childhood and adolescent BMI is associated with the
risk of adulthood obesity3,21 and long-term mortality risk.22,23

The use of BMI-for-age to evaluate overweight and obesity
in children and adolescents has been recommended by sev-
eral expert committees.24–30

Two main approaches have been used to classify children
and adolescents using BMI: a distributional approach (per-
centiles, norm-referenced), and a linking of childhood BMI
cutoff points with adult overweight and obesity thresholds
(BMI of 25 kg/m2 and 30 kg/m2, quasi-criterion referenced).
Although BMI is related to health outcomes in childhood and
adolescence, there is a paucity of data available on the sensi-
tivity and specificity of specific BMI thresholds across a range
of ages and maturational status.

Classification of overweight and obesity in children and
adolescents is commonly based on a distributional approach.
For example, the 85th and 95th percentiles of BMI from na-
tionally representative samples have typically been used to
identify children as “overweight” and “obese,” respectively,
or “at risk of overweight” and “overweight,” respectively. The

US Centers for Disease Control and Prevention (CDC) has de-
veloped BMI-for-age growth charts using data from several
American sources collected from 1963 to 1994 (Fig. 5 and Fig.
6).31 It should be noted that, given recent temporal increases
in BMI, more than 15% of youth are now overweight and 5%
are obese.

Although the CDC thresholds are widely used for clinical
practice in the United States, no published Canadian BMI
growth charts are currently available. However, the ethnic
make-up of the Canadian population is arguably quite similar
to that of the United States, since 80.5% and 86.6% of the US
and Canadian populations, respectively, are white (i.e., not
part of a visible minority group).32,33 Furthermore, many
Canadian clinicians currently use the CDC growth charts for
stature and body mass. Thus, for clinical use, we recommend
that the CDC 85th and 95th percentiles be used to classify
children and adolescents as overweight (≥ 85th to < 95th per-
centile) and obese (≥ 95th percentile). Note: although the
CDC uses the terms “at risk of overweight” and “overweight,”
the terms preferred by the International Obesity Task Force
(IOTF) — “overweight” and “obese” — are used throughout
this document.

The second approach to identifying overweight and obese
children and adolescents is the method of Cole and col-
leagues.6 In it, the percentile levels corresponding to a BMI of
25 kg/m2 (overweight) and 30 kg/m2 (obese) at age 18 were
identified and projected backward into childhood using a
large international sample of children and youth. The devel-
opment of these thresholds was endorsed by an expert com-
mittee convened by the IOTF.24 These thresholds are often re-
ferred to as the IOTF cutoff points (Table 8). The IOTF cutoff
points are anchored to the adult thresholds for overweight
and obesity and are, therefore, a reflection of the relation be-
tween BMI and health risks in adulthood rather than the rela-
tion between BMI and health in childhood per se.

Recently, the World Health Organization (WHO) released
new international child growth “standards” that are based on
how children should grow34 in contrast with data that illus-
trate how children grow when exposed to different environ-
ments. The new WHO growth curves were generated from the
WHO Multicentre Growth Reference Study,35 which gathered
data on children 5 years of age and younger from 6 countries
(Brazil, Ghana, India, Norway, Oman and the United States).
All children were exposed to healthy living conditions (e.g.,
breast-fed, transition to good diet, nonsmoking mother, ade-
quate access to health care and immunizations). The applica-
tion of these new cutoff points to populations will result in dif-
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Fig. 5: Growth chart: BMI-for-age percentiles for boys aged 2–20 years. Source: US Centers for Disease Control and Prevention, National

Center for Health Statistics (www.cdc.gov/growthcharts), 2000 May 30.
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Fig. 6: Growth chart: BMI-for-age percentiles for girls aged 2–20 years. Source: US Centers for Disease Control and Prevention, National

Center for Health Statistics (www.cdc.gov/growthcharts), 2000 May 30. 



ferent prevalences of overweight and obesity, which are be-
lieved to result in better predictions of future health outcomes
and burden. Further research in this area is required, espe-
cially on the application of criterion-based growth curves
through the childhood and adolescent years. The clinical util-
ity of the WHO growth curves should be studied as they be-
come integrated into practice over the coming years.

The use of different approaches to classify obesity over
time (e.g., norm-references, data collection methods) makes
the study of temporal trends in obesity difficult and leads to
potential problems of misinterpretation. Further, the use of

different BMI thresholds in different countries makes cross-
national comparisons problematic. For example, the CDC
and IOTF cutoff points are not equivalent. In general, the
“overweight” thresholds are similar, but the IOTF’s “obesity”
cutoff point is higher than that of the CDC for most ages.
This results in consistently higher obesity prevalence based
on the CDC cutoff points compared with the IOTF cutoff
points, with these differences being particularly large in the
younger age ranges.36 For the surveillance of overweight and
obesity in the research setting, we recommend that the IOTF
thresholds be used to facilitate international comparisons.
Where possible, prevalences should be presented using both
IOTF and CDC thresholds to allow greater comparability.

Waist circumference

Waist circumference is the best anthropometric predictor of
visceral adiposity in adults,37,38 and a large waist circumfer-
ence is associated with increased risk of chronic disease,39–41

premature death42,43 and high health care costs.44

Among children and adolescents, waist circumference is a
good predictor of other measures of adiposity45–48 and risk
level for heart disease.7,49–53 Reference data for waist circum-
ference in children and adolescents have been developed for
several countries, including the United States54 and Canada.55

Although waist circumference is significantly related to risk
factor levels in children, further research is required to deter-
mine its clinical utility and association with health risks inde-
pendent of BMI.56 At this time, the lack of appropriate national
reference data for waist circumference across childhood and
adolescence and the lack of standardization of measurement
protocols preclude recommending its widespread use in clini-
cal practice. An important area of future research is to develop
health-related waist circumference measurement protocols
and classification criteria for children and adolescents within
the Canadian context.

Measurement of body mass index

BMI is a composite measure of weight and height (weight in
kilograms divided by height in metres squared).57 Alterna-
tively, BMI can be calculated in pounds and inches ([weight in
pounds divided by height in inches squared] × 703). Height
should be measured to the nearest centimetre using a sta-
diometer. The patient should look straight ahead, stand as
tall as possible and take a deep breath while the measurement
is taken. Weight should be measured to the nearest 0.1 kg
with an accurate, well-maintained physician’s scale. The pa-
tient should be weighed in light clothing, without footwear.
Accurate measurement of height and weight is particularly
important in children, as small errors can lead to large per-
centile shifts in BMI.

Other considerations and limitations

The measurement and interpretation of BMI in the general
health assessment of children and youth is complicated and
must be placed in context. Factors that must be taken into

CMAJ • April 10, 2007 • 176(8)     |      Online-30

Table 8: International Obesity Task Force cutoff points for 
the identification of overweight and obesity in children and 
adolescents using body mass index (kg/m2) 

Overweight Obesity 

Age, yr Males Females Males Females 

2 18.41 18.02 20.09 19.81 

2.5 18.13 17.76 19.80 19.55 

3 17.89 17.56 19.57 19.36 

3.5 17.69 17.40 19.39 19.23 

4 17.55 17.28 19.29 19.15 

4.5 17.47 17.19 19.26 19.12 

5 17.42 17.15 19.30 19.17 

5.5 17.45 17.20 19.47 19.34 

6 17.55 17.34 19.78 19.65 

6.5 17.71 17.53 20.23 20.08 

7 17.92 17.75 20.63 20.51 

7.5 18.16 18.03 21.09 21.01 

8 18.44 18.35 21.60 21.57 

8.5 18.76 18.69 22.17 22.18 

9 19.10 19.07 22.77 22.81 

9.5 19.46 19.45 23.39 23.46 

10 19.84 19.86 24.00 24.11 

10.5 20.20 20.29 24.57 24.77 

11 20.55 20.74 25.10 25.42 

11.5 20.89 21.20 25.58 26.05 

12 21.22 21.68 26.02 26.67 

12.5 21.56 22.14 26.43 27.24 

13 21.91 22.58 26.84 27.76 

13.5 22.27 22.98 27.25 28.20 

14 22.62 23.34 27.63 28.57 

14.5 22.96 23.66 27.98 28.87 

15 23.29 23.94 28.30 29.11 

15.5 23.60 24.17 28.60 29.29 

16 23.90 24.37 28.88 29.43 

16.5 24.19 24.54 29.14 29.56 

17 24.46 24.70 29.41 29.69 

17.5 24.73 24.85 29.70 29.84 

18 25 25 30 30 

Source: Adapted from Cole et al.6 



consideration when assessing obesity include stage of biologic
maturation, the presence of comorbidities, ethnic origin, level
of habitual physical activity, somatotype and frame size.

The reference data for BMI and waist circumference for
children and adolescents that are currently available are based
mainly on distributional percentile cutoff points rather than
on relations to health outcomes. The IOTF BMI cutoff points
are linked with the adult overweight and obese thresholds of
25 kg/m2 and 30 kg/m2. Thus, the pediatric cutoff points are
indirectly tied to adult health outcomes, but not health out-
comes in childhood and adolescence per se. Limited attempts
have been made to develop waist circumference thresholds in
children and adolescents based on relations to risk fac-
tors.51,58 However, a priority for future research is the investi-
gation of the clinical utility of existing waist circumference
percentiles and the development of health-related BMI and
waist circumference thresholds.

The currently recommended strategies to identify over-
weight and obesity in children and adolescents employ age-
specific and sex-specific values. However, incorporation of in-
dicators of biologic maturation may improve the identification
of obesity-related health risk. BMI values differ across pubertal
stages of development among adolescents of the same age.59

Although incorporating an index of maturation into the as-
sessment of obesity may be beneficial, a recent study has
shown no improvement in the identification of obese adoles-
cents.60 Thus, more research is required to evaluate the utility
of including simple indices of biologic maturation, such as
those based on secondary characteristics of pubic hair and
breast development, as developed by Tanner,61 or more recent
research using simple anthropometric measures62 in the as-
sessment of obesity. Given that BMI is an index of weight and
height, it cannot distinguish between lean and fat tissues.
Thus, clinical judgment must always be used in identifying
children and adolescents who are truly over“fat” as opposed to
over“weight.” Along the same lines, physical activity levels are
an important consideration. It has recently been shown that
physically fit children have lower levels of central adiposity for
a given BMI.63

Among adults, obesity-related health risks seem to accu-
mulate at lower BMI levels among Asian people than among
people in other ethnic groups.64–66 Thus, a BMI cutoff point
for obesity of 30 kg/m2 among adult Asian people may be too
high to capture those at elevated health risk, and it should be
lowered.67 It is currently unclear what role ethnic origin plays
in the identification of obesity in children and adolescents.
This represents an important avenue of future research.

Future research should consider the potential harmful ef-
fects of screening for overweight and obesity among children
and adolescents and the potential beneficial effects of focus-
ing on promoting positive behaviours. A recent review by the
US Preventive Services Task Force found no direct evidence of
harm associated with overweight screening in children; how-
ever, the lack of screening studies meant inferences had to
depend on other sources.68

The available BMI reference data are based on representa-
tive US populations. An effort should be made to collect
Canadian normative or criterion-referenced data for the deri-

vation of growth curves for the purpose of clinical assessment
of obesity-related health risk.

Recommendations

1. We recommend measuring BMI in all children and adoles-
cents (aged 2 years and older). We recommend using the
growth charts of the US Centers for Disease Control and
Prevention for BMI to screen children and adolescents for
overweight (≥ 85th to < 95th percentile) and obesity
(≥ 95th percentile) [grade A, level 330]. 

2. Normative data from representative samples of the Cana-
dian population should be collected to allow the develop-
ment of Canadian-specific growth curves for BMI and
waist circumference. Research efforts should be directed
at developing reference data that are based on health-
related criteria or outcomes rather than being merely rep-
resentative of the population [grade C, level 4].

3. Future research should be directed at determining the clin-
ical utility of waist circumference in the identification of
health risk among children and youth, independently or in
combination with BMI [grade C, level 4].

4. For population surveillance of overweight and obesity in
children, we recommend that the BMI thresholds of the
International Obesity Task Force be used to classify chil-
dren and youth as overweight and obese. Where possible,
we recommend that prevalence be presented using both
the US Centers for Disease Control and Prevention thresh-
olds and the International Obesity Task Force cutoff points
to facilitate international comparisons [grade C, level 4].

5. Future research should be directed at understanding the im-
pact of gender, biologic maturation, nutrition, physical ac-
tivity levels, sociocultural milieu, built environments, ethnic
background, biological factors, psychological factors and
genetics on obesity and obesity-related health risk in the
context of the Canadian population [grade C, level 4].
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Although behavioural change is essential for achiev-
ing and maintaining weight loss,1,2 it has proven dif-
ficult to sustain for a number of reasons.3 Motiva-

tional readiness to change is an important aspect of the
change process. Readiness is not general; rather, it is spe-
cific to individual behaviours4 and can be influenced by a
host of temporal, environmental and social factors. Assess-
ing readiness to change and supporting an individual’s mo-
tivation to sustain healthy behaviours over time is an impor-
tant component in the treatment of obesity.

Motivational readiness involves intention (or stage), self-
efficacy, decisional balance, barriers and temptations, and
processes of change.5 One way to assess stage is to assign
distinct categories, contextualized by intention to change
within a specific time frame (either immediately or within
6 months).6–8 The first 3 categories are referred to as the pre-
action stages.
• Precontemplation: At this stage, the person is not even

thinking about change and does not intend to change in
the foreseeable future. Interventions should be targeted at
getting him or her to consider change, in a nondefensive
manner.

• Contemplation: At this stage, the person is not prepared to
change behaviour immediately but is considering change
within the next 6 months. Interventions should be targeted
at helping him or her make a commitment and develop a
realistic plan to change.

• Preparation: At this stage, the person is actively consider-
ing changing behaviour within the next month. Although
the person has not actually changed behaviour, he or she
is taking steps toward change. Interventions should be tar-
geted at providing support and encouragement.

• Action: At this stage, the person has begun to change his or
her behaviour, but the changes are not well established
(i.e., within 6 months of change). Interventions should fo-
cus on reinforcing the change and planning for setbacks.

• Maintenance: At this stage, the person has changed his
or her behaviour and has maintained that change for
6 months or longer. Interventions should be targeted at
supporting self-efficacy and preventing relapse.
Self-efficacy refers to confidence in one’s ability to per-

form a specific behaviour (or behaviours) at a specific time.
Self-efficacy can be assessed by obtaining a subjective numer-
ical rating on a visual analogue scale (Fig. 7) or a 7-point Lik-
ert scale. Self-efficacy increases as a person moves from the
preaction to action stages.

Decisional balance refers to the pros and cons of perform-
ing the healthy behaviour. Scales exist that provide numerical
scores for pros, cons and the difference, but clinically a list is
obtained and discussed. Pros are low in preaction stages and
increase in action stages, whereas the cons of the healthy be-
haviour are higher in preaction than in action stages. 

Finally, specific barriers and temptations are assessed by
direct enquiry into the person’s experience. Barriers and
temptations are better managed (using problem-solving tech-
niques) as he or she moves to action. 

A number of behavioural and experiential processes that
are seen to help mediate stage are also identified in the
model. There are no predictions about the relation between
specific processes and stage, other than an overall increase in
the use of processes as a person moves from preaction to ac-
tion stages. The validity of the model of stages of change, or
readiness to change, has been tested by examining the rela-
tion between stages and such factors as healthy diet, activity
level and BMI. Studies have consistently found that the pre-
dictions, as stated above, have been confirmed.

Assessing intention to change

A number of specific studies have supported the validity of the
stages of change by demonstrating an association between
stage of healthy eating and an independent measure of healthy
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5. Assessment of readiness to change

Assessment scale

0 5 10 

Not ready to change Ready to change

Fig. 7: Example of a visual analogue scale used to assess a person’s intent to change behaviour.



behaviour, such as percentage of fat in diet or number of fruit
and vegetable servings eaten daily.9–13 Large study populations
have been assessed and categorized using readiness-to-change
algorithms. The stages are then compared in terms of meas-
ures of healthy eating. A similar method has been applied to
physical activity, with similar results.4,14–22 Overall, individuals
who are in the action and maintenance stages of change exhibit
healthier behaviours than those in the preaction stages.

Power, design and statistical analyses in these noninter-
ventional studies are more than adequate. However, positive
results are tempered by several factors. First, outcomes such
as healthy eating or increased activity level do not vary in a
stepwise fashion across stages, but more as a function of pre-
action versus action stages; that is, healthier behaviours are
demonstrated by individuals in the action stages. Second,
most of the data are limited to cross-sectional study designs.
Longitudinal designs are lacking (although see McCann and
colleagues9). Third, studies tend to rely on self-reported
measures of the healthy behaviour, such as a food frequency
questionnaire or a self-report exercise scale (although see
Dannecker and colleagues21 and Krummel and colleagues23).

Stage can be assessed by using a behavioural algorithm,
which results in categorizing into the stages listed above.7,11

Stage can also be validly assessed by obtaining a numerical
rating (e.g., 1 to 10) of intention to perform a specific behav-
iour.24 Using the behavioural algorithm involves presentation
of a specific behavioural outcome (e.g., performing exercise
at least 3 times a week for at least 30 minutes at a level that re-
sults in heavy breathing or sweating) for which respondents
choose one of the following responses:
• No, and I do not intend to in the next 6 months (precon-

templation stage)
• No, but I intend to in the next 6 month (contemplation

stage)
• No, but I intend to in the next 30 days (preparation stage)
• Yes, I have been for less than 6 months (action stage)
• Yes, I have been for more than 6 months (maintenance

stage).
There is also sufficient evidence to support clinical assess-

ment of self-efficacy, decisional balance, and barriers and
temptations when promoting weight loss behaviours.4,5,25–31

These studies show that increased weight loss is associated
with higher levels of self-efficacy, greater “pros” for weight
loss and lower levels of barriers or temptations. As with the
stages results, these studies are cross-sectional and rely pri-
marily on self-reporting and correlational designs.

Once the health care professional has assessed readiness,
decisional balance, self-efficacy, and barriers and tempta-
tions, the results are used to establish a plan for success at
weight management. The health care professional should in-
form individuals that readiness to change is modifiable and
can be increased by assessing and manipulating the other
constructs of the model. For instance, the health care profes-
sional should ask the person to list the reasons why he or she
wants to change and the reasons why change is likely to be
hard. A frank and open discussion about the disadvantages of
change can lead to a realistic plan and to a commitment to
change. Similarly, by identifying barriers and temptations,

the health care professional can engage in standard problem-
solving to reduce the person’s chances of failure. Finally,
open discussion of increasing confidence can be helpful. 

The health care professional is better able to help when he
or she adopts what has come to be known as the motivational
interviewing approach.32 Motivational interviewing is guided
by the following ingredients (summarized by the acronym
FRAMES — feedback, responsibility, advice, menu, empathy,
self-efficacy):
• Feedback on personal risk or impairment. The health care

professional should spend time helping the person under-
stand the risks he or she currently faces. 

• Emphasis on personal responsibility for change. Sensitive
discussion of the importance of the person taking respon-
sibility for his or her behaviour, with the support of the
health care professional, is reinforced over time.

• Clear advice to change.
• A menu of change options. Listing alternatives, including

diet, activity, behaviour modification and social supports,
is recommended.

• Therapist empathy. It is important for the health care pro-
fessional to communicate in such a way that the person
feels understood and supported.

• Facilitation of client self-efficacy or optimism. Building
confidence and providing hope and encouragement can be
very helpful in maintaining motivation for change.

Conclusions

Health care professionals should assess a person’s readiness
or intention to change a specific behaviour before that person
implements a healthy lifestyle plan. This assessment can be
made by obtaining a rating of level of intent (e.g., on a 10-
point visual analogue scale or by determining stage of change
based on the 5-step algorithm presented above).

Training opportunities to provide continuing education in
assessing readiness should be offered to nonbehavioural
health care professionals.

In addition to overall intention to change, a person should
be asked to judge his or her current level of confidence in per-
forming the specific behaviour in question; to identify, before
beginning a behaviour change intervention, the specific per-
sonal advantages and disadvantages of change as well as the
advantages and disadvantages of staying the same; and to
identify specific, individual situations and circumstances that
serve as either barriers to performing the healthy behaviour or
as temptations to not perform the healthy behaviour.

Once this assessment is complete, the information can be
used to discuss change strategies. Educating the person to the
fact that these factors can be altered and that altering them will
improve his or her willingness to change is recommended.

Recommendations

1. We suggest that health care professionals assess readiness
and barriers to change before an individual implements a
healthy lifestyle plan for weight control or management
[grade B, level 3].
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2. Research should be undertaken to further validate models
and tools for assessing intention to change as well as the
effectiveness of interventions to improve readiness to
change [grade C, level 4].

3. Continuing education activities that provide physicians
and health professionals with the skills they need to coun-
sel people confidently in healthy weight management
should be developed [grade C, level 4].
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With the high prevalence of obesity among all age
groups in North America, the medical practi-
tioner must be able to identify those at greatest

risk. Anthropometric measurements and BMI assessment
confirm the obese phenotype. Obese people are at high risk
of developing significant comorbidities. Those with meta-
bolic syndrome, characterized by increased visceral fat and
the insulin resistance, are at risk of type 2 diabetes mellitus
and cardiovascular disease.1–3 Obesity also predisposes to en-
dothelial dysfunction, carotid intimal medial thickening and
the development of early coronary artery disease.4 Obese
people typically have hyperlipidemia with low levels of HDL
cholesterol and high levels of triglycerides. Hypertension is
more common in obese people and is a consequence of in-
sulin resistance, increased aldosterone levels and salt sensi-
tivity.4

Clearly one of the most serious comorbidities of obesity is
type 2 diabetes. In both men and women with a BMI above
30 kg/m2, there is a linear relation between BMI and the risk
of diabetes5 (Fig. 8). Many factors, including insulin resist-
ance, increased levels of free fatty acids and increased hepatic
glucose output, lead to systemic hyperinsulinemia. Over time,

beta-cell production of insulin fails, hyperglycemia is ongo-
ing, and frank type 2 diabetes develops.6 In women, insulin
resistance is integral to the polycystic ovarian syndrome, with
its characteristic oligomenorrhea, hirsutism, androgenic
alopecia, acne and acanthosis nigricans. Patients with poly-
cystic ovarian syndrome are known to be at increased risk of
heart disease and metabolic abnormalities.

Obstructive sleep apnea is an underrecognized complica-
tion of obesity. In the Swedish Obese Subjects Study,7 among
patients with a BMI greater than 35 kg/m2, 50% of men and
35% of women reported snoring and apnea. Obstructive
sleep apnea can lead to cardiac arrhythmias, nocturnal hy-
poxia, heart failure and pulmonary hypertension.

Obese people are at increased risk of endometrial, breast,
colon and prostate cancer.8 Obesity is associated with a spec-
trum of liver abnormalities, referred to as nonalcoholic fatty
liver disease. Patients with fatty liver disease have moderately
elevated liver enzymes, 1–4 times the upper limit of normal;
elevation of the alanine aminotransferase level is usually
higher than that of aspartate aminotransferase. Bilirubin, al-
bumin and prothrombin abnormalities may develop in later
stages. The natural history varies among patients. Hepatic

Irene Hramiak, Lawrence Leiter, Terri L. Paul, Ehud Ur

6. Assessment of obesity and its complications in adults

Fig. 8: Relationship between body mass index and risk of type 2 diabetes mellitus. Sources: Chan J et al (Diabetes Care 1994;17:961) and

Colditz G et al (Ann Intern Med) 1995;122:481.
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steatosis is frequently characterized by a benign course with-
out histologic progression. Nonalcoholic steatohepatitis
(NASH), however, may become associated with increasing fi-
brosis and ultimately cirrhosis.9 In addition, the obese person
is at increased risk of osteoarthritis, gallbladder disease and
skin changes, as well as neurologic changes such as benign
intracranial hypertension (Box 3).

Questions to be considered during
history taking

General weight history

The pattern of weight gain and weight loss over an obese per-
son’s lifetime may be significant. For instance, a person who
weighed over 4500 g at birth and whose mother had diabetes
during the pregnancy is at increased risk of obesity. Being
overweight during childhood and adolescence indicates life-
long obesity. Lifelong obesity is associated with a lower risk
of comorbidities than weight gained solely during adult
life.10–13 In women, weight gain at times of hormonal change
(menarche, pregnancy and menopause) is common.

Readiness for weight loss

It is essential to assess the patient’s readiness to lose weight.
For a person to succeed in a weight loss program, he or she
must be motivated; free of major life crises, depression, sub-
stance abuse and eating disorders; and have sufficient time to
devote to weight control. If the patient is not ready, the health
care professional should explore the barriers to weight reduc-
tion and work at the prevention of future weight gain.

Other questions whose answers might help in the man-
agement of the patient include: Why is the patient seeking at-
tention for the weight problem at this particular time? Why
have previous attempts at weight loss failed? What are the pa-
tient’s expectations with regard to weight loss and weight
maintenance?

Patient enquiry

It is important to obtain a medication history, not only for
treatment of the comorbid conditions of obesity, but also to
determine whether any medications are causing weight gain
(Table 9). Recently, novel antipsychotics have been reported
to result in significant weight gain.14–16 Any previous surgery
for obesity, gallbladder disease or malignant disease should
be noted.

Physical examination

A thorough general physical examination is warranted for all
patients with obesity. Appropriate tools (e.g., appropriately
sized blood pressure cuffs) are necessary.
• An accurate height in metres and weight in kilograms

should be determined, and BMI should be calculated.17–19

• We recommend measuring waist circumference in all

adults to assess obesity-related health risks.18,19 Waist cir-
cumference should be measured while the patient is in the
standing position. The tape should be positioned in a hori-
zontal plane at the level of the top of the iliac crest, which is
used as a landmark to standardize measurement position.
The patient’s abdominal muscles should be relaxed and the
measure should be performed after normal expiration.20

• In some populations, such as Asian and Middle Eastern
people, the waist-to-hip ratio may be more predicative of
heart disease than the waist circumference. The hip cir-
cumference is measured at the level of the widest diameter
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Box 3: Complications associated with obesity 

Cardiovascular system 

Coronary artery disease 

Hypertension 

Pulmonary embolism 

Varicose veins 

Gastrointestinal system 

Cholelithiasis 

Gastroesophageal reflux disease 

Colon cancer 

Hepatic steatosis 

Hernias 

Nonalcoholic fatty liver disease 

Integumental system 

Cellulitis 

Carbuncles 

Hygiene problems 

Intertrigo 

Venous stasis of legs 

Musculoskeletal system 

Immobility 

Low back pain 

Osteoarthritis 

Genitourinary system 

Hypogonadism 

Prostate cancer 

Urinary stress incontinence 

Neurologic system 

Idiopathic intracranial hypertension 

Meralgia paresthetica 

Stroke 

Psychosocial 

Depression and suicidal ideation 

Social and employment discrimination 

Work disability 

Low self-esteem 

Respiratory system 

Dyspnea and fatigue 

Obesity hypoventilation syndrome (Pickwickian syndrome) 

Obstructive sleep apnea 



around the buttocks. The calculated waist-to-hip ratio is
high if it is greater than 0.83 in women and 0.9 in men
across all populations.2

• Blood pressure should be determined, using a wide cuff
where appropriate. The width of the cuff’s inflatable blad-
der should be at least 40% of the arm’s circumference, and
the length of the bladder should be at least 80% of the
arm’s circumference (Table 10).21–23 Readings are taken
with the patient seated on each of 2 or more office visits.

• Examination of the head and neck should include a thy-
roid examination and funduscopy. If obstructive sleep ap-
nea is suspected, the ears, nose and throat should be
examined. The greatest risk factor for obstructive sleep ap-
nea is large neck circumference adjusted for height.24–26

• Respiratory examination should elicit any signs of conges-
tive heart failure.

• Cardiovascular examination, in addition to the usual prac-
tice, should focus on any evidence of cardiomegaly and
vascular bruits.

• Abdominal examination should include an assessment for
hepatomegaly and the abdominal pannus.

• Examination of the extremities should reveal any evidence
of edema, joint deformities or decreased range of motion
associated with osteoarthritic changes.

• A thorough breast examination should be performed, par-
ticularly in the postmenopausal woman who is at greater
risk of breast cancer. In addition, gynecologic examination
for ovarian or uterine masses and cervical assessment
should be performed.

• In men, a digital rectal examination may be warranted.
• The skin should be closely examined for the presence of

acanthosis nigricans, xanthomas, venous stasis changes,
intertrigo, hirsutism and ulceration.

Investigations in obesity

Laboratory tests are recommended to screen for diabetes,
dyslipidemia and gout. They should include gram glucose
challenge if the fasting glucose level is above 6.0 mmol/L (or
5.7 mmol/L with another risk factor for diabetes)27 and fast-
ing lipid profile (total cholesterol, triglycerides, HDL choles-
terol and calculated LDL cholesterol).28 Liver function studies,
in particular aspartate aminotransferase and alanine amino-
transferase levels, should be measured if nonalcoholic fatty
liver disease is suspected. Diagnosis of nonalcoholic fatty
liver disease can be confirmed by imaging (ultrasonography
or computed tomotgraphy). Confirmation of the diagnosis
may require a liver biopsy. Urinalysis should be undertaken
annually to assess proteinuria.29–31

In obese women with symptoms suggestive of polycystic
ovarian syndrome, hormonal studies should be undertaken
when the patient has been off the birth control pill for at least
6 weeks. Levels of testosterone, luteinizing hormone, follicle-
stimulating hormones, prolactin, dehydroepiandrosterone
(DHEAS) and 17-hydroxyprogesterone should be measured.
For patients with polycystic ovarian syndrome, a lipid profile
and fasting blood glucose level should also be obtained to
screen for diabetes.

Routine screening to rule out metabolic causes of obesity
(e.g., hypothyroidism, acromegaly, Cushing’s disease)
should be discouraged unless clinically indicated.

Any additional testing should be based on clinical parame-
ters and may include electrocardiogram stress testing, sleep
study, joint assessment by radiography, mammography,
colonoscopy and endometrial biopsy.

There are currently no specific recommendations for
screening for malignant disease in obese individuals beyond
those suggested for the general population.32,33

Recommendations

1. We recommend measuring BMI (weight in kilograms di-
vided by height in meters squared) in all adults [grade A,
level 317–19].

2. We recommend measuring waist circumference in all adults
to assess obesity-related health risks [grade A, level 318,19].

3. We recommend that the clinical evaluation of overweight
and obese adults include a history and a general physical
examination to exclude secondary (endocrine or syn-
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Table 9: Areas of patient enquiry in the assessment of obesity 

Condition Symptoms 

Coronary artery 
disease 

Shortness of breath at rest or on 
exertion, orthopnea, pedal edema, chest 
pain 

Hypertension Any history of elevated blood pressure 

Diabetes Polydipsia, polyuria, visual blurring, 
poorly healing infections 

Obstructive sleep 
apnea 

Fatigue, excessive daytime somnolence, 
morning headaches, snoring, night-time 
apnea 

Polycystic ovarian 
syndrome 

Hirsutism, alopecia, acne, menstrual 
irregularity, any abnormal vaginal 
bleeding 

Malignant disease Blood in the stool, prostatic hypertrophy, 
abnormal vaginal bleeding, breast masses 

Benign intracranial 
hypertension 

Headache, visual abnormalities, tinnitus, 
sixth nerve palsy 

Musculoskeletal 
problems 

Joint swelling, pain and redness 

Psychiatric 
problems 

Depression or eating disorders 

Table 10: Appropriate size of cuff for measuring blood pressure 

Arm circumference, cm Size of cuff, cm 

18–26 9 × 18 (child) 

26–33 12 × 33 (standard) 

33–41 15 × 33 (large, obese) 

> 41 18 × 36 (extra large, obese) 

Source: Canadian Hypertension Education Program (CHEP) 2006 recommendations 

[blood measurement slide kit].23 



drome-related) causes of obesity and obesity-related
health risks and complications [grade A, level 310,16,27,33].

4. We recommend measuring fasting plasma glucose level
and determining lipid profile, including total cholesterol,
triglycerides, LDL cholesterol, HDL cholesterol and ratio
of total cholesterol to HDL cholesterol, as screening tests
in overweight and obese adults [grade A, level 316,28]. We
suggest repeating these tests at regular intervals as needed
[grade C, level 4].

5. We suggest additional investigations, such as liver enzyme
tests, urinalysis and sleep studies (when appropriate), to
screen for and exclude other common obesity-related
health problems [grade B, level 329–31].
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We conducted a systematic review and evaluation
of major depressive disorder, its association with
obesity and its influence on outcomes in the

treatment of obesity; binge-eating disorder, its association
with overweight and obesity and its influence on obesity
treatment outcomes; and psychotropic drug-induced weight
gain and the association of psychotropic drugs with weight
gain. This choice was based on our experience in treating
obesity, the availability of pertinent literature and avoidance
of duplication of topics reviewed in other chapters.

The following electronic databases were searched: PubMed,
MEDLINE, EMBASE and the Cochrane Controlled Clinical Tri-
als Register. Inclusion criteria were: prospective clinical trials
(randomized and nonrandomized); retrospective trials in large
populations; and systematic reviews and meta-analyses. The
keywords for the searches were: obesity and major affective dis-
order, seasonal affective disorder, depression, depression and
adherence, binge-eating behaviour, binge-eating disorder,
bipolar affective disorder, schizophrenia, obesity or weight
gain and tricyclic antidepressants, clomipramine, monoamine
oxidase inhibitors, clozapine, quetiapine, moclobemide, fluox-
etine, fluvoxamine, sertraline, citalopram, paroxetine, venlafax-
ine, sibutramine, lithium, topiramate, haloperidol, valproate,
lamotrigine, ziprasidone, olanzapine and risperidone. Studies
were selected according to the standard methods for formulat-
ing the evidence-based recommendations of this project. Stud-
ies with a follow-up of less than a year were accepted for inclu-
sion if longer-term studies were unavailable and the results
were deemed clinically useful.

Major depressive disorder and obesity

Is there an association between major depressive

disorder and obesity?

The literature review revealed 11 studies that met project crite-
ria and used standard diagnostic criteria for major depressive
disorder: 2 were large cross-sectional studies,1,2 7 were
prospective studies,3–9 and 2 were systematic reviews.10,11 Four
of the prospective studies showed that major depressive dis-
order predicted obesity later in life.6–9 One prospective study
showed that obesity in childhood was predictive of future de-
velopment of depression.5 An increased prevalence of depres-
sion was associated with a lower BMI among women than
among men (BMI 30 kg/m2 v. BMI 40 kg/m2 respectively).1

The prospective studies indicated that, although there was an
association, the 2 conditions may not coexist in any 1 patient

at the same time. Three studies linked major depressive disor-
der to factors relevant to obesity or metabolic syndrome.12–14

These studies provide strong evidence for an association be-
tween depression and obesity.

Does major depressive disorder affect obesity

treatment outcomes?

We found no study dealing with obesity per se, but 4 studies
that met project criteria showed that major depressive disor-
der did affect outcomes of treatment of other chronic medical
conditions. One case series15 showed that major depressive
disorder was associated with decreased adherence to diet, ex-
ercise and medication use in patients after a myocardial in-
farction. One meta-analysis16 showed that major depressive
disorder was associated with poor adherence to diet (4 stud-
ies) and to medication use (5 studies) in patients with dia-
betes and end-stage renal disease. Two 12-month prospective
studies17,18 showed that major depressive disorder was associ-
ated with poor treatment outcomes.

Does treating major depressive disorder improve

obesity treatment outcomes?

Two studies meeting project criteria were found.19,20 Both were
RCTs of 1-year duration with large samples, but neither dealt
with obesity treatment per se. Both showed improvement in
treatment outcomes — decreased health care costs among
elderly patients19 and increased exercise among people with
diabetes20 — with treatment of major depressive disorder.

Binge-eating disorder and obesity

It is particularly important for health professionals to con-
sider binge-eating disorder in the management of obese and
overweight individuals. In the past, there has been a concern
that dieting might cause binge-eating disorder or increase the
tendency to binge. Binge eating is often cited as a barrier to
weight management18; it is strongly associated with over-
weight and obesity21 and with psychiatric comorbidities, es-
pecially depression.21

An expert panel22 that reviewed articles evaluating the rela-
tions among dieting, obesity treatment, weight cycling, eating
disorders and psychological functioning in overweight and
obese adults23 concluded that non-dieting approaches to the
treatment of eating disorders seem to lead to improvements in
mood and self-esteem but typically to minimal reduction in
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body weight. The panel also found that empirical studies did
not support the concern that dieting induces eating disorders
or other psychological dysfunction in overweight and obese
adults. Such concerns should not preclude attempts to reduce
energy intake and increase physical activity to achieve modest
weight loss or prevent additional weight gain.

What is the prevalence of binge-eating disorder

among obese patients?

Three studies on this topic met project criteria: a cross-
sectional study involving 1632 people,17 a case series of 159
people24 and a systematic review.21 The prevalence of binge-
eating disorder was found to be about 20% among obese
men (27% in studies using questionnaires17 and 9%–19% in
studies based on structured interviews24). Overall, binge-
eating disorder occurred in 10%–20% of overweight and
obese individuals. We found no studies meeting project cri-
teria that showed the prevalence of binge-eating disorder
among people who were not overweight or obese.

Are obese people with binge-eating disorder

more likely to have major depressive disorder?

Five studies met project criteria.18,25–28 Three25–27 reported a
50% prevalence of major depressive disorder, and the other 2
reported that prevalence of major depressive disorder among
patients with binge-eating disorder was twice that in compar-
ison groups.18,28 Woodside and colleagues28 found that,
among individuals with binge-eating disorder, men had rates
of major depressive disorder 2–3-fold higher than rates
among women. One review questioned the possibility that
the major depressive disorder found in those with binge-
eating disorder might account for the increased prevalence of
major depressive disorder in the obese population. Evidence
for an association between binge-eating disorder in over-
weight and obese people and major depressive disorder was
stronger than for any other area of exploration in this section.
Significant contributors to the definition of this condition
have asked whether binge-eating disorder might be less im-
portant as a disorder than as a marker of psychiatric comor-
bidities such as major depressive disorder.21

Is binge-eating disorder associated with poorer

outcomes in weight management programs?

Only 2 studies17,18 examined an association between binge-
eating disorder and outcomes in weight management pro-
grams. Both reported little impact on weight loss. Both also
showed that comorbid major depressive disorder might have
a greater impact on weight management outcomes than
binge-eating disorder.

Does treating binge-eating disorder improve

weight management outcomes?

The 3 studies meeting project criteria showed that individuals
with binge-eating disorder responded to behavioural treat-

ments with the result of reduced binging but minimal weight
loss.29–31 Although there were 6 reports of RCTs of drug treat-
ment of binge-eating disorder with such drugs as fluoxetine,
fluvoxamine, sertraline, topiramate and sibutramine, none
met study criteria because of their short duration, but they did
show promise of improvements in both binge eating and
weight status.

Weight gain and pharmacotherapy 
for major depressive disorder and 
psychiatric conditions

Psychotropic-associated weight gain affects compliance
with drug use, which results in relapse and longer hospital
stays.32–35 Weight gain is associated with lower quality of
life and social withdrawal32,34 as well as an increased risk of
diabetes and other health disorders. In a large group of
people with schizophrenia, those taking atypical antipsy-
chotic agents were 9% more likely than those receiving typ-
ical neuroleptics to have diabetes.36 Fontaine and col-
leagues37 estimated that the decreased risk of suicide with
the use of antipsychotic agents may be offset by the in-
creased mortality associated with antipsychotic-induced
weight gain.

We examined the association of weight gain with com-
monly used psychotropic drugs: tricyclic antidepressants,
selective serotonin reuptake inhibitors (SSRIs), serotonin
noradrenalin reuptake inhibitors (SNRIs), atypical antide-
pressants, monoamine oxidase inhibitors (nonselective and
selective), mood stabilizers, conventional antipsychotics and
novel antipsychotics. Table 11 shows the weight gain poten-
tial of these classes of psychotropics.37–94 Because of the lack
of availability of long-term studies, especially for the older
drugs, we accepted controlled or comparative trials with a du-
ration of 4 weeks or more if they were clinically relevant and if
longer-term trials were not available. We reviewed articles for
each class of drug and, wherever possible, classified drugs as
“associated with weight loss,” “weight neutral” or “associ-
ated with weight gain.” We chose not to give estimates for
amount of weight gain because:
• Most of the patients in these studies were already taking

psychotropics, which cause weight gain. Consequently,
the reported weight gain would be relative to the compari-
son group and would likely be an underestimate of the
true weight-gain potential of the drug.

• Most of the studies could not distinguish between weight
gain caused by the drug used to treat the psychiatric condi-
tion and weight changes associated with the onset or im-
provement of the psychiatric condition.
Allison and others33,61 compared the weight gain associ-

ated with antipsychotic medications in the first 10 weeks of
treatment and ranked them in ascending order according to
weight-gain potential as follows: placebo, ziprasidone, flu-
phenazine, haloperidol, risperidone, chlorpromazine,
thioridazine, olanzapine and clozapine. Tandon and col-
leagues95 ranked quetiapine between risperidone and olan-
zapine.
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Conclusions

There is evidence to link paroxetine, mirtazepine, lithium,
valproate, gabapentin, tricyclic antidepressants, typical anti-
psychotics and atypical antipsychotics (with the possible ex-
ception of ziprasidone) with weight gain. Although there is
sufficient evidence to link the use of certain psychotropics
with weight gain, it is not adequate to make evidence-based
recommendations for treating the problem. Drug selection is
the best strategy for the prevention and treatment of drug-
associated weight gain, in addition to the standard methods
for weight management. Table 11 provides direction for
choosing classes of psychotropics and drugs within the
classes that are less likely to be associated with weight gain.
The ranking of antipsychotic drugs mentioned in the previ-
ous paragraph is intended to provide further assistance in
choosing drugs in this class.

Recommendations

1. We suggest that the health care professional screen the
overweight or obese adult for eating disorders, depression

and psychiatric disorders, as appropriate [grade B, level
33,4,6–9,15–20].

2. Randomized clinical trials are needed to examine the ef-
fect of the treatment of depression on outcomes of treat-
ment for obesity. Further studies with improved diagnos-
tic methods and prospective designs are also needed to
delineate the association between obesity and major de-
pressive disorder [grade C, level 4].

3. Research to find drugs that do not cause weight gain in
treatment areas such as psychiatry is needed [grade C,
level 4].
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Table 11: Ranking of psychotropic agents in terms of their potential effect on weight 

Class of drug 
Associated  

with weight loss Weight neutral 
Associated  

with weight gain 

Monoamine oxidase inhibitors 
(nonselective, irreversible) 

 Tranylcypromine32,38,39 Phenelzine32,38–40 

Monoamine oxidase inhibitors 
(reversible) 

 Moclobemide32,41,42  

Mood stabilizers/anticonvulsants Topiramate43–47 

 

Carbamazepine48 
Lamotrigine47,49 

Gabapentin47,50 
Lithium38,47–56  
Valproate47,51,57–60 

Typical antipsychotics   Chlorpromazine32,33,61,62 
Fluphenazine58,63 
Haloperidol58,63  
Thioridazine32,33,61,62 

Atypical antipsychotics  Ziprasidone*33,64–67 
 

Clozapine33,49,68–71 
Olanzapine33,49,57,58,63,68–77  
Quetiapine33,49,68–71 
Risperidone33,49,68–71,73,78,79  

Anxiolytics  Chlorodiazepoxide80  
Lormetrazepam81 
Nitazepam81 

 

Tricyclic antidepressants   Amitriptyline40,82–85 
Chlomipramine42,86,87  

Desipramine82  
Imipramine40 
Nortriptyline38,82 
Trimipramine40 

Selective serotonin reuptake 
inhibitors 

 Citalopram88 
Fluoxetine88,89 

Fluvoxamine88 
Sertraline88 

Paroxetine88,90,91 

Serotonin noradrenalin reuptake 
inhibitors 

Sibutramine Venlafaxine32  

Miscellaneous antidepressants  Bupropion32,35,85,87 
Trazodone84 

Mirtazepine92–94 

*Not available in Canada. 
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The initial assessment of the overweight child or ado-
lescent has several components: identification of
risk factors for the development of obesity; exclusion

of a secondary cause of obesity; and determination of obe-
sity-related comorbidities. Overweight is defined as a BMI
between the 85th and 95th percentiles, and obesity as a BMI
in the 95th percentile or higher for age and sex, based on
the growth charts of the US Centers for Disease Control and
Prevention (see Figs. 5 and 6 in chapter 4).1

Identification of risk factors 
for the development of obesity

The assessment of an obese child requires a complete history
and physical examination. A number of risk factors for obesity
development have been identified in these guidelines, and en-
quiry relating to these should be included in the history of an
obese child. Family history of obesity and obesity-related dis-
orders, pregnancy history (maternal diabetes, pregnancy ex-
posures, low birth weight) and infant feeding history should
be ascertained. Patterns of physical activity (more than 2 hours
per day of television or computer and video games, and low
participation in physical activities) and nutritional intake (es-
pecially high sugared-drink intake, low fruit and vegetable in-
take, and disordered eating patterns) should be identified.

Exclusion of a secondary cause of obesity

Obesity or overweight is a description of a phenotype rather
than a diagnosis. Although endocrine and genetic causes of
obesity are known, these are uncommon, and the vast major-
ity of children will not have an identifiable endocrine or
genetic cause of obesity. Endocrine causes of obesity in child-
hood are associated with attenuated linear growth (hypo-
thyroidism, Cushing’s disease, growth hormone deficiency)
or a history of central nervous system (CNS) injury (hypopitu-
itarism). Most children with idiopathic obesity are tall for
their age and genetic expectations. Testing for endocrine dis-
orders is unlikely to be useful unless the child has demon-
strated reduced growth velocity, is shorter than expected
based on the family background or has a history of CNS
injury.

Obesity associated with a genetic syndrome is usually of
early onset, is often associated with neurodevelopmental de-
lay and may be associated with dysmorphic features (e.g.,
Prader–Willi syndrome and Laurence–Moon syndrome). Re-
ferral to a geneticist for the evaluation of an obese child is

usually not required unless there is marked obesity of early
onset and associated abnormalities.

Progress in the understanding of appetite control has led
to the identification of monogenic disorders resulting in obe-
sity. The most common of these is caused by a mutation of
the melanocortin-4-receptor (MC4R) and may be present in
up to 10% of children with extreme obesity of early onset.2

Causal therapy for this disorder is not yet available. Leptin de-
ficiency is the only monogenic disorder for which a specific
treatment is available (recombinant leptin replacement), but
this deficiency is exceedingly rare (11 cases reported).3,4 These
syndromes are both associated with early-onset obesity and
with hyperphagia that may include food craving, waking at
night to eat and food-stealing behaviours.

Obesity may arise from the use of some medications, in-
cluding glucocorticoids and newer antipsychotic drugs (e.g.,
risperidone and olanzapine).5,6

Determination of obesity-related
comorbidities

Many of the obesity-related comorbidities recognized in
adulthood begin to develop in childhood:
• cardiovascular (hypertension)
• metabolic (dyslipidemia, dysglycemia, type 2 diabetes)
• psychosocial (poor self-esteem, depression)
• orthopedic (slipped capital femoral epiphysis, tibia vara

[Blount disease], musculoskeletal discomfort)
• respiratory (obstructive sleep apnea)
• gastrointestinal (nonalcoholic fatty liver disease, chole-

lithiasis, gastroesophageal reflux)
• reproductive (polycystic ovary syndrome)
• renal (focal segmental glomerulosclerosis)

Although these disorders are prevalent in childhood, re-
search into screening strategies remains scant or nonexistent.
Furthermore, there is a lack of information on optimal inter-
ventions in children who have been identified with these co-
morbidities. Guidelines for the assessment of obesity-related
health consequences are presented in Table 12. Guidance on
screening for diabetes in obese children is provided in Box 4.

Cardiovascular

Cardiovascular risk factors cluster in overweight and obese
children7 and persist from childhood into adulthood. Further-
more, cardiovascular risk factors in childhood are related to
the development of atherosclerosis in adolescence.8 Child-
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hood obesity is also related to increased carotid intima-media
thickness (a noninvasive measure of atherosclerosis)9,10 and
coronary artery disease11 in adulthood.

Hypertension is a risk factor for atherosclerotic heart dis-
ease in adults and adolescents. Isolated systolic hypertension
is the predominant form of hypertension associated with obe-
sity.12 Because blood pressure in childhood varies with age,

sex and height, hypertension is currently defined as systolic or
diastolic blood pressure, measured repeatedly with an appro-
priate size of cuff (see Table 10 in chapter 6), that is at or above
the 95th percentile for age, sex and height.13 Population- and
school-based studies show that blood pressure increases with
increased BMI14–19 in children and adolescents 5–18 years of
age. In a recent review of 8 studies in the United States, the
prevalence of systolic hypertension among the heaviest chil-
dren (top quintile for BMI) was 6.6%–7.7% among children
5–12 years of age and 10.5%–11.5% among adolescents 13–17
years of age.17 The relative risk for hypertension, confirmed
with multiple measurements, among obese children in the
United States was 3.26 (95% confidence interval [CI] 2.50–
4.24),20 comparable to earlier findings in a Quebec study in
which the relative risk was 3.6 (95% CI 1.4–9.1) and 3.2 (95%
CI 1.1–9.4) among boys and girls, respectively.21

Among obese children in clinic populations, 25%–32%
have elevated systolic blood pressure and 4%–17% have ele-
vated diastolic pressure.22,23 Hypertension is often associated
with other cardiovascular risk factors and with obstructive
sleep apnea.19 Focal segmental glomerulosclerosis has been
reported in obese adolescents, and improvement with weight
loss has been described.24,25 However, insufficient studies are
available to make a recommendation for screening.

Metabolic

Dyslipidemia 

Dyslipidemia is reported with increasing frequency among
obese children and adolescents. Low levels of high-density
lipoprotein (HDL) cholesterol and elevated fasting triglyc-
eride levels are the most common lipid abnormalities identi-
fied in obese children. Both are associated with the devel-
opment of atherosclerosis and with adult cardiovascular
disease, particularly when clustered with other cardiovascular
risk factors. In population-based studies involving adoles-
cents, low HDL cholesterol levels were noted in 39%–69% of
obese children (the wide range is likely a result of variation in
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Table 12: Assessment of obesity-related health consequences 

Obesity-related 
health consequence Proposed assessment 

Cardiovascular  

• Hypertension* • Serial blood pressure measurements 
performed in standardized manner  

Metabolic  

• Dysglycemia or  
type 2 diabetes 

• Dyslipidemia 

If ≥ 10 years of age: 

• Fasting plasma glucose or oral glucose 
tolerance test if criteria met (see Box 4) 

• Fasting levels of total cholesterol, 
HDL cholesterol, triglycerides and 
LDL cholesterol (calculated) 

Respiratory  

• Obstructive sleep 
apnea 

• History: snoring; sleep-disordered 
breathing; early morning headaches; 
excess daytime fatigue 

• Consider sleep study if history 
consistent 

Gastrointestinal  

• Nonalcoholic fatty 
liver disease 

• Gastroesophageal 
reflux 

• Gallstones 

• History 

• Physical examination 

• Consider measuring ALT and AST 
levels; alkaline phosphatase; albumin 
as appropriate 

Orthopedic  

• Slipped capital 
femoral epiphysis 

• Tibia vara (Blount 
disease) 

• Spondylolisthesis 

• Axial arthritis 

• History 

• Physical examination 

Reproductive  

• Polycystic ovary 
syndrome 

• History: menstrual irregularity, 
secondary amenorrhea 

• Physical examination: hirsutism, acne 

• Consider measuring levels of free 
testosterone, luteinizing hormone 
and follicle stimulating hormone; 
abdominal ultrasound 

Psychosocial  

• Depression 

• Low self-esteem 

• Binge-eating 
disorder 

• History 

Note: HDL = high-density lipoprotein; LDL= low-density lipoprotein, ALT = alanine 
aminotransferase, AST = aspartate aminotransferase. 

*Defined as systolic or diastolic blood pressure ≥ 95th percentile based on age, 

sex and height.13 

Box 4: Canadian Diabetes Association criteria for 

screening for diabetes in obese children 

Obese children ≥ 10 years of age should be considered for 

screening for type 2 diabetes every 2 years using a fasting 
plasma glucose test if they meet 2 of the following criteria: 

• Member of a high-risk ethnic group 

• Family history of type 2 diabetes, especially if the child 
was exposed to diabetes in utero 

• Acanthosis nigricans 

• Polycystic ovarian syndrome  

• Hypertension 

• Dyslipidemia 

An oral glucose tolerance test may also be considered as a 
screening test 

Source: Canadian Diabetes Association 2003 clinical practice guidelines.38 



the definition of “low”).26–28 Children in obesity clinics have
been found to have low HDL cholesterol levels in 10%–22% of
cases (although the criteria for diagnosis are more stringent
than those used in the population-based studies described
earlier in this chapter).22,23 The relative risk of low HDL cho-
lesterol was higher among obese girls than among obese
boys (odds ratio [OR] 9.1 (95% CI 3.5–23.8) and 2.8 (95% CI
1.1–7.5), respectively, compared with normal-weight chil-
dren).21 Elevated levels of low-density lipoprotein (LDL) cho-
lesterol have been observed more commonly in obese than in
normal-weight children21,23 (OR 2.8 [95% CI 1.1–7.5] and 5.6
[95% CI 2.1–15.0] for boys and girls, respectively).

Given the increased prevalence of dyslipidemia among
obese children and its association with subsequent athero-
sclerosis, screening obese children over 10 years of age should
be considered.29 Consideration may be given to screening
younger children with a family history of premature coronary
artery disease (in male relatives < 55 years and in female rela-
tives < 65 years).30 Although lipid indices vary somewhat with
age, for simplification, cutoff points that indicate abnormal
levels for HDL cholesterol (< 0.9 mmol/L), fasting triglyc-
erides (< 1.69 mmol/L) and LDL cholesterol (2.85 mmol/L)
have been recommended for boys and girls up to 18 years of
age.29 These values are consistent with the 5th–10th per-
centiles for HDL cholesterol, the 95th percentile for triglyc-
erides and the 90th–95th percentiles for LDL cholesterol levels
according to the Lipid Research Clinics’ database.31 Although
the ideal frequency of repeat screening is unknown, given the
influence of puberty on lipid levels, repeat testing in 2 years
should be considered if obesity persists.

Abnormalities of glucose metabolism

Identifiable disturbances in glucose metabolism include ab-
normal fasting plasma glucose level, disturbed response to a
glucose load (impaired glucose tolerance) and type 2 dia-
betes. All of these conditions are more common in obese
children. In addition, hyperinsulinemia, consistent with in-
sulin resistance, has been identified in a large proportion of
obese children in population-based studies14 and in up to
40% of children in a clinic-based study.22

Type 2 diabetes can present in children and adolescents
and is particularly prevalent in specific ethnic groups (Aborig-
inal, African, Hispanic and Asian people) in the United
States. Increased prevalence among Canadian First Nations
children and adolescents32–34 has been identified, but compre-
hensive studies in other ethnic groups in Canada are not
available.

Dysglycemia includes either impaired fasting glucose or
impaired glucose tolerance and is associated with an in-
creased risk of type 2 diabetes in adults. Longitudinal follow-
up studies involving children with dysglycemia are not yet
available. Impaired fasting glucose (fasting plasma glucose
level 5.6–7.0 mmol/L) is present in 7.0% of US adolescents
and in 17.8% of obese adolescents.35 Impaired glucose toler-
ance, measured during a 2-hour glucose tolerance test, has
been examined largely in clinical settings. Among the chil-
dren tested, impaired glucose tolerance (2-hour glucose level

7.8–11.0 mmol/L) was much more common than impaired
fasting glucose (fasting plasma glucose level 6.1–6.9 mmol/L)
(12%–27% v. 0%–1%).22,23 Impaired glucose tolerance was
more likely among children with additional risk factors for
abnormalities in glucose metabolism (36%).36,37

Currently, the Canadian Diabetes Association 2003 clinical
practice guidelines38 and the American Diabetes Association
position statement39 recommend measuring the fasting
plasma glucose level to screen for type 2 diabetes in obese
children 10 years of age or older who have 2 of the following
risk factors: high-risk ethnic group; family history of type 2
diabetes, especially if in utero exposure; acanthosis nigricans;
polycystic ovary syndrome; hypertension; and dyslipidemia.
However, impaired fasting glucose level may be insufficient
to identify dysglycemia. Longitudinal studies to examine the
usefulness of hyperinsulinemia and the prognosis of dys-
glycemia in childhood or adolescence are not yet available to
assist in understanding the clinical significance of these dis-
orders. In adults, dysglycemia predicts increased risk for type
2 diabetes and cardiovascular disease, and intervention can
reduce rates of progression to type 2 diabetes.

Clustering of cardiovascular risk factors 
in childhood obesity

Criteria for “metabolic syndrome” in children and adoles-
cents have not been established, because normal values for all
elements of the metabolic syndrome vary with age and sex.
Therefore, it is perhaps not surprising that, of the 13 studies
that examined metabolic syndrome in youth, identical criteria
were used in only 2: NHANES III26 and NHANES 1999/2000.28

In studies that used the presence of 3 of 5 criteria, meta-
bolic syndrome was present in 4.2%–6.4% of US adolescents
and in 19.5%–32.1% of obese adolescents.26,28 Using similar
criteria (although somewhat less stringent for dyslipidemia),
about 13% of a representative sample of Quebec adolescents
had metabolic syndrome.40 Children and adolescents in obe-
sity clinics typically had a greater prevalence of metabolic syn-
drome: 30% and 49.7% of children in the United Kingdom
and United States, respectively. The rates increased from
38.7% to 49.7% with increasing degree of obesity (BMI z-
score > 2.0 and 2.5, respectively) in the United States,36 but
not in the United Kingdom.22

It remains clear that, as clustering of cardiovascular risk
factors occurs in obese children, it is important to identify co-
morbidities in these children.

Other health consequences 
of childhood obesity

Obstructive sleep apnea may be 4–5 times more likely to occur
in obese children than in lean children, although this estimate
is based on limited data.41–43 Although no proven effective
screening method has been established, recent data suggest
that a history of snoring, daytime somnolence and learning
disability may predict sleep apnea in obese children.44

Gastrointestinal morbidities associated with childhood
obesity include nonalcoholic fatty liver disease, cholestatic
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liver disease and gastroesophageal reflux. Although the
prevalence of nonalcoholic fatty liver disease is difficult to de-
termine, magnetic resonance imaging and ultrasound studies
suggest that it might be as high as 45% among obese adoles-
cents.45–47 Liver transaminase levels are not elevated in all chil-
dren with nonalcoholic fatty liver disease, but they are usually
elevated in those with severe disease.45 Polycystic ovary syn-
drome often accompanies insulin resistance and is seen in
obese adolescent females. The presence of polycystic ovary
syndrome should be considered in adolescent females with
dyslipidemia, dysglycemia and irregular menses or clinical
evidence of hyperandrogenemia.48 Orthopedic problems in
obese children include slipped capital femoral epiphysis,
coxa vara, Blount disease (tibia vara), Legg–Calvé–Perthes
disease and back pain.

Psychosocial disturbances, including low self-esteem49

and depression, in children and adolescents with obesity have
been reported, but the community prevalence has not been
well described. Clinic-based studies suggest that obese chil-
dren may have compromised peer relationships50 and may
suffer from social isolation and depression. However, 2 re-
cent reviews suggest that obese children seeking treatment
have poorer psychological well-being than community sam-
ples, which may be an important reason for presentation to a
clinic.51,52 Further discussion of these aspects is included in
chapter 7.

Recommendations

1. We recommend that the clinical evaluation of overweight
and obese children include a history and a general physical
examination to exclude secondary (endocrine or syndrome-
related) causes of obesity and obesity-related health risks
and complications [grade A, level 353,54].

2. We recommend measuring fasting plasma glucose level
and determining lipid profile, including total cholesterol,
triglycerides, LDL cholesterol, HDL cholesterol and ratio
of total cholesterol to HDL cholesterol in children aged 10
years and older [grade B, level 329,53]. We suggest repeating
these tests at regular intervals as needed [grade C, level 4].

3. The screening criteria for obesity-related health conse-
quences should be assessed in the clinical setting for sen-
sitivity, specificity and clinical value in improving the
health of children with obesity [grade C, level 4].

4. Investigation of the prevalence of the health consequences
of obesity in childhood should be undertaken in diverse
populations and should include longitudinal studies to ex-
amine the prognosis of hyperinsulinemia, impaired glu-
cose tolerance, impaired fasting glucose level and the clus-
tering of cardiovascular risk factors [grade C, level 4].

5. Studies to determine optimal intervention strategies for
children with established health consequences related to
obesity are urgently required [grade C, level 4].
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Obesity is a chronic medical condition requiring
long-term intervention of 3 main types: lifestyle
modification, medication and surgery. Some physi-

cians believe they lack the time, confidence or expertise to
provide ongoing obesity counselling and monitoring in ad-
dition to medical care. In such cases, a multidisciplinary ap-
proach to the management of the obese person may be es-
pecially beneficial. A multidisciplinary health care team can
assist the overweight or obese person with both medical and
behavioural approaches to weight management.

The team approach can be used with individuals or with
groups. There is some evidence that attendance in group ac-
tivities reinforces behaviour and commitment to weight loss
and maintenance and, ultimately, to success. Forming a team
or being part of a team may be a benefit in the ongoing care of
a large group of obese patients.1,2 The most successful treat-
ment programs appear to include the following elements:
• Screening and assessment of medical risk, targeting peo-

ple with obesity-related diseases3

• Treatment with lifestyle modification (education in de-
creasing food intake, eating a healthy diet and increasing
physical activity; behaviour modification; stimulus con-
trol techniques; and techniques for increasing motiva-
tion); medication; and surgery to modify gastrointestinal
physiology to reduce capacity for food intake and nutrient
absorption

• Long-term monitoring and ongoing follow-up

Physicians’ barriers to weight management

Research suggests that few physicians are discussing weight
matters with their patients, let alone implementing a treat-
ment program that contains these components. A literature
search suggests that only about 40% of obese people receive
recommendations from their physicians regarding weight loss
and weight-loss maintenance even if they have comorbidities
(e.g., diabetes and hypertension).4–9 Such recommendations
are made even less frequently for overweight people, even if
they have diabetes and hypertension.4–9 In addition, the med-
ical profession is failing to counsel young, disease-free adults
and those in lower socioeconomic groups. We are missing im-
portant opportunities for primary prevention. Furthermore,
we are making little progress in this regard. Data gathered for
large, cross-sectional studies (the Behavioural Risk Factor Sur-
veillance System) for 1990, 1996 and 2000 suggest that there
was no increase in the proportion of obese patients receiving
recommendations regarding weight loss during the 1990s.

Attitudes toward overweight and obesity

Obese people are subject to negative bias by members of soci-
ety in general and the medical profession in particular. A
comparison of survey studies before and after 1999 suggests
that this bias is not decreasing, at least among health care
professionals. Bias, prejudice and negative attitudes of health
professionals toward obesity remain a major barrier in the
care of obese individuals. Overweight people may be reluctant
to seek health care because of fear of scolding or humiliation.
Three studies meeting project criteria showed that obese wo-
men delayed seeking health care and important screening ex-
aminations. Adams and colleagues10 found that obese women
were less likely than non-obese women to have routine pelvic
examinations, and Fontaine and coworkers11 found that they
were less likely to have breast examinations. This is especially
disturbing, since breast and uterine cancers are more preva-
lent among obese women. Olson and others12 reported that
obese women were about 4 times more likely to delay or can-
cel health care visits because of weight concerns.

Between 1969 and 1987, a number of studies revealed that
both physicians and medical students viewed obese people as
unintelligent, unsuccessful, inactive and weak-willed.13–16

Physicians lacked compassion for obese people and preferred
not to treat them. Health practitioners tended to blame the
person for the obesity, considering it a self-induced disease.
According to surveys, physicians, medical students, nurses
and dietitians also showed overt bias against the overweight
and obese person. More recent studies involving health pro-
fessionals and patients reported much less overt bias, but
bias was still present.17–27

Researchers have also investigated patient reports of prac-
titioner attitudes.28–31 In 1990, Rand and Macgregor28 found
that nearly 80% of bariatric surgery patients felt that they had
been treated disrespectfully by members of the medical pro-
fession. Ten years later, Anderson and colleagues31 used a
similar questionnaire to ask bariatric surgery patients about
their care and  concluded that, although doctor–patient inter-
actions concerning weight had improved in the last decade,
there was still much room for improvement.

Inadequate skills and training

A number of studies surveying physicians, nurses, dietitians
and students majoring in exercise have shown that health
professionals’ education regarding obesity and its manage-
ment is deficient. During the last decade, 8 studies revealed
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that health practitioners had inadequate or even no training
in the causes and treatment of obesity. Kushner32 found that
lack of training in counselling and lack of knowledge about
nutrition were major barriers preventing American primary
care physicians from providing nutrition counselling to pa-
tients. Kristeller and Hoerr21 investigated physician’ beliefs,
attitudes and practices regarding obesity in relation to med-
ical risk, management, interest in training and other re-
sources for 6 specialties (family practice, internal medicine,
gynecology, endocrinology, cardiology and orthopedics).
Only 4.5% of family practitioners and 36.4% of endocrinolo-
gists reported “any specialty training related to obesity.” Price
and coworkers33 found a need for improved education for pe-
diatricians. Among internal medicine residents in 2 univer-
sity-based residency training programs, Block and others34

found good knowledge of obesity risks, but poor skills, atti-
tude and knowledge about obesity. They concluded that resi-
dency training programs must address these issues. Similar
results have been found in Israel18 and Australia.19,20 Further-
more, in its guidelines for obesity assessment and manage-
ment in primary care, the American Medical Association has
identified inadequate training and lack of training mecha-
nisms for physicians in the medical management of obesity
as barriers to obesity management.35

Lack of reimbursement for providing treatment

The American Medical Association has also identified lack of
payment by most health insurance and managed-care plans
for obesity-related treatment programs as a barrier to obesity
management.35 There is less coverage for the treatment of
obesity than for the care of other chronic medical conditions.

It is critical that all physician barriers to counselling are iden-
tified and addressed.6–8

Patient barriers to initiating weight
treatment

In addition to physician barriers, a number of patient-related
barriers might make it difficult for the physician to initiate
and implement weight-loss counselling.

Individuals may be reluctant to seek medical attention. As
noted earlier, obese women tend to delay health care visits
and important screening examinations,10–12 especially breast
and pelvic examinations.

Overweight people may have depression and other psy-
chosocial barriers to seeking, initiating or continuing treat-
ment for obesity. 

Overweight and obese people, especially those with
binge-eating disorder, lack self-efficacy. Self-efficacy refers
to confidence in one’s ability to do what is required to pro-
duce the desired outcome. In the context of weight manage-
ment, this involves confidence in one’s ability to resist food
in high-risk situations and to proceed with physical activity
in adverse conditions. Self-efficacy has been shown to pre-
dict outcomes in the context of a variety of addictive behav-
iours (e.g., smoking) and is thought to play an important

role in weight management. Three studies meeting project
criteria36–38 found low self-efficacy ratings among people
with bing-eating disorder.

The health professional’s role: making
recommendations

Studies have shown that the simplest thing a physician or
other health professional can do to help a person initiate
lifestyle modifications is to recommend that the person do
so.4,39–44 Evidence suggests that most people would be more
likely to engage in health promotion behaviours if their physi-
cian recommended them. Even simple health promotion rec-
ommendations about weight have been shown to be effective
in motivating patients to start healthier diets and exercise to
achieve weight loss and weight-loss maintenance. For in-
stance, 77.5% of people who reported receiving medical ad-
vice in the previous year to lose weight said they were trying to
lose weight, compared with 33.4% of those who did not re-
ceive advice on weight management.4 Significant improve-
ments have also been shown in losing weight, undertaking
regular exercise and decreasing alcohol intake 1 year after
brief preventive intervention by primary care physicians.41

Written personalized exercise prescriptions,40 physician rec-
ommendations for exercise6 and tailored nutrition messages42

have all been found to improve weight treatment behaviour in
the short term.

Although some people may be able to make significant
lifestyle changes on their own following a simple recommen-
dation to lose weight from their physician, others may require
more information, structure, ongoing monitoring and sup-
port. In such cases, tools are available to help the physician
implement a treatment program consisting of the compo-
nents outlined earlier.

Motivational interviewing

Motivational interviewing, pioneered by Miller and Rollnick,45

has its roots in alcohol abuse counselling. It is an approach to
counselling that is geared toward increasing an individual’s
motivation, or buy-in, to the work that needs to be done to re-
duce substance dependence. Miller and Rollnick offered the
approach as a brief intervention (hence some confusion with
the term minimal intervention). Motivational interviewing is
guided by the 6 “mediators” or “ingredients” of change (re-
ferred to with the mnemonic FRAMES):
• Feedback of personal risk or impairment
• Emphasis on personal Responsibility for change
• Clear Advice to change
• A Menu of alternative change options
• Therapist Empathy
• Facilitation of client Self-efficacy or optimism

These ingredients are delivered by the clinician using the
following principles: express empathy, develop discrepancy,
avoid argumentation, roll with resistance and support self-
efficacy. Research evaluating motivational interviewing sug-
gests that it might improve outcomes for people attempting
weight loss and maintenance.46–48
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Attempts to evaluate the efficacy of training counsellors in
the use of motivational interviewing has taken place mainly
within the addictions counselling area. Results have been
mixed, with reports of both marginal and substantial im-
provements in motivational interviewing skills among health
professionals receiving training.49–51

Physicians may be able to provide effective behavioural
and lifestyle modification counselling using a structured
treatment manual, such as the LEARN Program for Weight
Control (www.LearnEducation.com).52 Topics covered in this
manual include behaviour modification and stimulus control
techniques, increasing programmed and lifestyle activities,
nutritional information and relationship issues that may af-
fect weight loss and maintenance. The LEARN program is an
active approach that requires patients to complete regular
homework assignments as well as monitor their food intake
and exercise.

Role of multidisciplinary team members
in managing obesity

Medical practitioner

The medical practitioner may be a nurse, family physician or
medical specialist. His or her role includes assessing the per-
son’s health status and risk factors. This medical practitioner
assesses clinical parameters, such as blood pressure, waist
circumference, weight and BMI. If medications are being
used, the practitioner could be responsible for assessing re-
sponse and any side effects. If bariatric surgery is indicated,
he or she would be responsible for the decision, referral or
performance of the surgery and follow-up. The medical prac-
titioner will be involved in goal setting (small achievable
goals for weight, activity and health status). He or she will fol-
low clinical parameters and assess laboratory values over time
to manage risk factors.

Psychologist

Psychologists play a role in the management of obesity by as-
sessing a person’s motivation to engage in weight loss. They
will then tailor treatment strategies to the person’s readiness
to change. Psychologists help people challenge the attitudes
and beliefs that hinder weight loss and maintenance. They in-
troduce behaviour modification techniques and help individ-
uals modify their environment to facilitate weight loss and
maintenance. Psychologists are also qualified to diagnose
and treat mental health problems (e.g., depression, anxiety,
eating disorders) that may interfere with weight loss and
maintenance. In addition, psychologists help individuals
identify and work through relationship issues that may be
connected to unhealthy eating habits.

Dietitian

Dietitians provide an individualized diet based on principles
of healthy eating. This diet takes into account the person’s

unique life circumstances, including cultural preferences,
age, socioeconomic status and overall health. Dietitians pro-
vide information about nutritional and energy content of vari-
ous foods. They teach the person about portion control,
cooking techniques and food purchasing. They encourage the
person to monitor his or her food intake, then assess intake
and barriers to weight loss during ongoing assessment.

Exercise professionals

Exercise professionals include kinesiologists (certified by the
provincial kinesiology association and with a bachelor’s de-
gree in human kinetics or kinesiology) and personal trainers
(certified by Can-Fit-Pro, the American Council on Exercise or
the American College of Sports Medicine). Exercise profes-
sionals play a role in the management of obesity by undertak-
ing an initial fitness assessment, then providing ongoing
guidance, supervision and support to individuals as they work
toward increasing their level of physical activity. In addition,
these professionals provide practical advice on how to incor-
porate activity into daily life and prevent injury. 

Other models for the multidisciplinary approach to obesity
management have also been described.53

Recommendations

1. We recommend a comprehensive healthy lifestyle inter-
vention for overweight and obese people [grade A, level 1].
We suggest that members of the health care team discuss
with those willing to participate in weight management
programs appropriate education, support and therapy as
adjuncts to lifestyle interventions [grade B, level 2].

2. Primary care health professionals are encouraged to work
with other health care team members to develop a com-
prehensive weight management program for the over-
weight or obese person to promote and maintain weight
loss [grade C, level 3].

3. Primary care health professionals are encouraged to create
a nonjudgmental atmosphere when discussing weight
management [grade C, level 4].

4. Health care professionals are encouraged to consider the
barriers people might have concerning obesity and its
management [grade C, level 4].

5. Research should be undertaken to develop and evaluate
the organization of care for overweight and obese people
and to determine the cost-effectiveness of these strategies
[grade C, level 4].

6. Undergraduate curricula and education for graduate
health practitioners should be improved to fulfill knowl-
edge, skills and attitude goals with respect to management
and prevention of obesity [grade C, level 4].
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Behaviour therapy refers to a wide collection of spe-
cific interventions, generally derived from behav-
ioural theories and targeted specifically at modifying

various aspects of a person’s behaviour. Behaviour therapy
methods have been used for decades and have undergone a
number of transformations. It is reasonable to make dis-
tinctions between behaviour modification techniques, be-
haviour therapy for stress management and behaviour
modification in the context of lifestyle modification as they
apply to obesity management. In contemporary contexts,
behaviour modification techniques are seldom used in iso-
lation but are often combined with social support, nutrition
and physical activity interventions. As well, behaviour tech-
niques are usually presented in combination, which allows
patients and health care professionals to focus on specific
techniques that have relevance to the situation or the
individual.

Behaviour modification techniques

Standard behaviour modification techniques include self-
monitoring and goal-setting, modifying specific eating be-
haviours (e.g., slowing the rate of eating, controlling where
eating occurs, delaying gratification), stimulus control and
reinforcement management.1 Self-monitoring involves keep-
ing detailed records of situations where unhealthy behav-
iours occur. Details of the precipitants, consequences and
moderating factors are recorded and analyzed to determine
goals for change. Stimulus control involves identifying the
stimuli (e.g., situations, times, people, emotions) that elicit
unhealthy behaviour. These stimuli are then modified to al-
ter the behaviour (e.g., reducing the availability of tempting
high-fat, energy-dense foods in a person’s home, buying
only small amounts of a tempting food, avoiding certain so-
cial situations that elicit excess eating). Reinforcement man-
agement is the technique whereby the person gives him- or
herself a reinforcement for completing a specific behaviour
(e.g., buying new clothes after exercising 3 times a week for 1
month).

Many studies have examined the effect of these techniques
on eating and weight loss; most were small scale and short
term. Three large-scale reviews (2 involving adults, 1 involv-
ing children) of well over 100 studies evaluating behaviour
modification techniques support the effectiveness of these
techniques in promoting weight loss, at least over the short
term. Wing and Jeffery2 reviewed 48 independent empirical
studies that included a total of 995 participants. They re-

ported a mean weight loss of 5 kg over an average of 11.7
weeks of treatment. They also noted that behaviour therapy
studies, relative to current medications of the time, exercise
and diet, resulted in the best maintenance of weight loss. The
short duration of these studies is a weakness but is consistent
with the methods of behaviour studies at the time. Bennett3

reviewed 105 studies involving a total of 6121 patients (follow-
up data were available for 5453 patients). He reported a mean
weight loss of 5.64 kg attributable to behaviour therapy, with
a long-term (1-year) weight loss of 5.38 kg. Summerbell and
colleagues4 conducted a Cochrane review of the efficacy of
lifestyle interventions for obese children; 13 of 18 RCTs fo-
cused on behaviour modification techniques. The authors
concluded that, notwithstanding methodological problems,
behaviour therapy aimed at children is effective. However, in-
terventions aimed at the parents might be more effective. Col-
lectively, these data support the use of behaviour modification
techniques.

Behaviour therapy for stress management

Several types of behaviour therapy for stress management in
the treatment of obesity have been evaluated. The rationale
for this treatment is that stress contributes to obesity by elicit-
ing unhealthy behaviours (e.g., eating when upset) or by in-
terfering with healthy behaviour (e.g., stress leading to avoid-
ance of exercise). Cognitive-behaviour therapy addresses the
specific thoughts and feelings associated with unhealthy and
healthy behaviours. Stress management requires training in
techniques to reduce identified stresses that are associated
with unhealthy behaviours. Problem-solving techniques are
ways to identify potential solutions to a specific problem
(usually identified by self-monitoring). Brainstorming meth-
ods are used to generate possible solutions that are then sys-
tematically tested. Evidence from several RCTs of sufficient
methodological rigour to warrant their inclusion in this re-
view support the use of stress-management interventions as
adjunctive treatments when there is evidence that stress or
cognitions are playing a role in unhealthy behaviours.5–7 In an
RCT, Munsch and colleagues 5 demonstrated the effectiveness
of cognitive-behaviour therapy when implemented by general
practitioners. All of these studies were limited to a 1-year fol-
low-up period. Collectively, they support implementing
stress-management interventions when stress issues are
identified. Such interventions are likely to be most useful as
an adjunct to other interventions, since they may not be rele-
vant to a majority of patients.

Michael Vallis
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Lifestyle modification

A number of large-scale RCTs have demonstrated the efficacy
of behaviourally focused lifestyle interventions in treating
obesity and obesity-related medical problems. These inter-
ventions combine behaviour modification techniques, stress
management and cognitive-behaviour therapy with nutrition
counselling and physical activity. Important large-scale stud-
ies include the Trials of Hypertension Prevention,8 the Dia-
betes Prevention Program,9 the Finnish Diabetes Prevention
Study10 and the Women’s Healthy Lifestyle Project.11 All pro-
vide strong evidence for the efficacy of lifestyle modification
and all used rigorous methods and included reasonable fol-
low-up periods. These studies provide strong evidence that
behavioural change through intense lifestyle modification
will result in weight loss.

Additional evidence of the efficacy 
of behaviour therapy

Further evidence of the efficacy of behaviour therapy can be
found in long-term studies that evaluated the behavioural
characteristics of people successful at maintaining weight
loss. For instance, Westenhoefer and coworkers12 reported
that successful weight loss at 3 years was related to specific
eating behaviours, including a flexible approach to eating,
avoidance of snacking and high-fat foods, and taking time to
eat with no competing or distracting activity. In addition, the
ability to cope with stress and maintain regular physical activ-
ity predicted long-term successful weight loss. McGuire and
colleagues13 reported that weight-loss maintainers were dis-
tinguished by the ongoing use of behavioural strategies,
physical activity and weight monitoring. Maintenance of be-
haviour change was also found to be associated with long-
term success in analyses of the National Weight Control
Registry.13–17

Although there is some controversy over the value of rec-
ognizing binge-eating disorder as a separate psychiatric diag-
nostic category in the DSM-IVR,18,19 a number of studies have
shown that cognitive-behaviour therapy is effective in reduc-
ing binge-eating behaviour. However, cognitive-behaviour
therapy is not necessarily effective in helping people achieve
appreciable weight loss.20–24 Further research is needed to val-
idate both the construct of binge-eating disorder and effective
treatment approaches.

Conclusions

Individuals willing to participate in weight-management pro-
grams should be provided with education and support in
behaviour modification techniques as an adjunct to other
interventions.2–4

Individual progress should be closely monitored during in-
tervention. If behaviour change proves difficult, the role of
stress and cognitions in interfering with behaviour change
should be explored through direct enquiry. If there is any evi-
dence that stress or cognitions play a role in eating or resist-
ance to change, cognitive-behaviour therapy, problem-solving

therapy and stress management should be considered as ad-
junctive interventions.5–7

Comprehensive lifestyle interventions that include one or
more of behaviour modification, cognitive-behaviour therapy,
activity enhancement and dietary counselling should be con-
sidered, where possible, for all obese people.8–11

Cognitive-behaviour therapy or interpersonal psychother-
apy should be considered as a treatment adjunct in obese peo-
ple with binge-eating disorder.20–24

Recommendations

1. We suggest that individuals willing to participate in weight
management programs be provided with education and
support in behaviour modification techniques as an ad-
junct to other interventions [grade B, level 22–4].

2. We recommend comprehensive lifestyle interventions
(combining behaviour modification techniques, cognitive-
behaviour therapy, activity enhancement and dietary coun-
selling) for all obese adults [grade A, level 18–11].

3. When treating obesity in children, we suggest using fam-
ily-oriented behaviour therapy [grade B, level 120–24].
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Weight gain and weight loss are a result of an im-
balance between energy expenditure and intake.
However, effective dietary treatment of obesity

continues to elude most patients and health care profes-
sionals.1 Numerous experimental protocols have been de-
veloped to test the relative impact of dietary manipulation
on appetite and food intake. These are often performed on
healthy individuals over a short period. They may include
such dietary modifications as increasing fibre intake,
adding foods with a low-glycemic index, increasing protein
intake or modifying the macronutrient distribution.2 In ad-
dition, various meal replacements have been developed and
tested to see whether they will produce sustainable weight
loss. Although the results of these may offer guidance on
potential dietary interventions, the most rigorous data come
from RCTs of at least 1 year’s duration. The purpose of this
investigation was to review current dietary interventions and
to recommend optimal dietary treatment to promote sus-
tainable weight loss for individuals with obesity.

Dietary interventions

Reduced energy intake (by about 500 kcal/d) will promote
gradual weight loss over time at the expected rate of 1–2 kg
per month. Currently there is insufficient evidence to con-
clude that manipulation of the macronutrient distribution to
achieve either a low carbohydrate intake or a low fat intake of-
fers any significant advantages.

Low-carbohydrate diets

Early reports from studies of the Atkins-style diet indicated
that a low-carbohydrate diet (less than 30 g/d) offered advan-
tages over a low-fat diet (25% of energy intake) with respect to
weight loss and serum triglyceride and HDL cholesterol levels.
However, the short duration of these studies (6 months or
less) is a limitation.3 Two long-term trials (1-year duration)
demonstrated similar results in that weight loss was signifi-
cantly greater with a low-carbohydrate diet than with a low-fat
diet at 3 months4 and 6 months4,5; however, the difference be-
tween study groups at 12 months was no longer significant.4,6

Improvements in serum triglyceride levels persisted. The au-
thors attributed the diminishing impact on weight loss at
1 year to reduced adherence to the low-carbohydrate diet. A
systematic review examining the efficacy of low-carbohydrate
diets concluded that there was insufficient evidence to recom-
mend for or against their use.7 Since long-term alterations in

macronutrient intake offer advantages only in the pattern of
weight loss and not in the overall amount of weight loss, the
use of long-term (> 6 months) low-carbohydrate diets is not
recommended.

Low-fat diets

Astrup and colleagues8 undertook a meta-analysis of the im-
pact of low-fat diets, analyzing the results of 16 clinical feed-
ing trials conducted over the previous 30 years. They con-
cluded that low-fat interventions (reducing fat intake by 10%
without restricting energy intake) resulted in an average
weight loss of 3.2 kg after 1 year. However, these studies were
not designed to promote weight loss and therefore may under-
estimate the effect of low-fat diets as a treatment for obesity. A
systematic review9 found that low-fat diets produced signifi-
cant weight loss for up to 3 years when compared with usual
care. Addressing the question of whether weight loss was a re-
sult of low-fat or low-energy diets, 2 reviews concluded that
there was no benefit in using a low-fat diet over an energy-re-
stricted diet to achieve sustainable weight loss.10,11

High-protein diets

Two RCTs measuring the effect of increased protein intake
on weight loss met the criteria for inclusion in this study.
Raising protein levels to 30% rather than 15% of energy in-
take had no  significant effect on weight loss after 1 year.12 In
a comparison of diets based on 25% v. 12% of energy from
protein, the group eating a higher protein diet had a greater
weight loss at 6 months, but at 1 year the difference was not
significant.13 However, the high-protein group had a greater
decrease in waist circumference, waist-to-hip ratio and ab-
dominal fat mass at 1 year. In a systematic review14 to assess
the impact of higher protein intake, the authors concluded
that there was convincing evidence that higher protein intake
increases satiety compared with diets with lower protein con-
tent, but the effects on weight loss have been inconsistent.

Low-glycemic index, high-fibre diets

In a systematic review15 of dietary interventions to assess the
effects of high-glycemic index foods and low-glycemic index
foods on appetite and energy balance, no differences were
found in 14 trials. Minor losses were associated with high-
glycemic index foods in 2 trials and with low-glycemic index
foods in 4 trials. However, none of the trials exceeded
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6 months’ duration. A review16 of 22 studies on the impact of
fibre on appetite suppression and weight loss concluded that
the addition of 10–14 g of dietary fibre may promote a weight
loss of 1.3–1.9 kg over 3 months.

Meal replacements

A few RCTs have tested the effectiveness of meal replace-
ments in decreasing energy intake and promoting weight
loss. In one RCT,17 the experimental group consumed 2 liq-
uid meal replacements each day, as instructed by a registered
dietitian, along with a low-energy dinner. The control group
was instructed to follow a traditional low-energy diet (approx-
imately 1200 kcal/d). At 1 year, the experimental group (n =
26) lost 7.7 kg, compared with 3.5 kg lost by the control
group. The small sample and high dropout rates were prob-
lems with this study. In another trial,18 3 liquid meal replace-
ments combined with fruits and vegetables proved more ef-
fective than a traditional weight-loss diet after 1 year (weight
loss 6.4 kg v. 1.3 kg). When liquid meal replacements were
used 4 times a day (160 kcal per serving) along with a low-
energy dinner totalling 1000 kcal/d, participants lost signifi-
cantly more weight at 20 weeks than did those consuming a
balanced low-energy diet (1200–1500 kcal/d). After week 20,
both groups consumed a traditional low-energy diet of
1200–1500 kcal/d, and the differences in weight loss disap-
peared in weeks 40–65, probably as a result of both groups
then consuming a comparable energy intake.19 A meta-
analysis20 of 6 RCTs designed to test the effectiveness of meal
replacements in restricting energy intake concluded that, at
1 year, weight loss was significantly higher in the group con-
suming the meal replacements than in the control group
(7%–8% v. 3%–7%). 

Calcium

A meta-analysis of 5 clinical studies to assess the relation be-
tween calcium intake and body weight indicated that calcium
supplements resulted in a greater weight loss than placebo
over a 4-year period.21 In a review of 3 RCTs and 6 studies, the
same authors argued that each 300-mg/d increase in calcium
intake was associated with a decrease in body weight of
2.5–3.0 kg.22 However, a more recent review23 of 9 RCTs and
7 other studies indicated that more research is needed to ad-
dress several unanswered questions (e.g., effects and dosage)
regarding the effect of calcium supplements or dairy products
on weight loss, regulation and maintenance.

Conclusions

Energy intake is typically reduced to 1200–1500 kcal/d in
weight-loss intervention trials. There is evidence to confirm
that such dietary interventions will cause a loss of body weight
and adipose tissue. However, maintenance of weight loss
through dietary intervention alone is a significant challenge. It
has been shown that high proportions of participants do not
complete the studies or do not adhere to the dietary require-
ments after 1 year. Ongoing efforts to lose weight are fre-

quently met with modest levels of weight loss24 or loss fol-
lowed by weight gain.25

A low-carbohydrate diet offers some advantages in terms
of weight loss in the first 6 months, and additional advan-
tages at 1 year with respect to serum triglyceride and HDL lev-
els only. A low-fat diet is more effective than a balanced diet
in promoting weight loss at 1 year. Similarly, a high-protein
diet may promote weight loss through increased satiety re-
sulting in reduced energy intake. However, there is insuffi-
cient evidence to promote one form of macronutrient distri-
bution over another or the use of the glycemic index in
planning weight-loss diets to treat obesity in the long term.

Meal replacements may offer some advantages over tradi-
tional energy-reduced diets for individuals who are able to
comply with their use, but more evidence is needed before
recommendations for dietary treatment can be made. Cal-
cium and dairy products may have some benefits; again, more
evidence is needed to make recommendations with respect to
daily food servings and supplement dosage.

No single dietary approach is especially effective, and
there is considerable variability in the response of individuals
to dietary intervention.

Recommendations

1. We suggest that the optimal dietary plan for achieving
healthy body weight and dietary counselling for adults be
developed with a qualified and experienced health pro-
fessional (preferably a registered dietitian) together with
the individual and family to meet their needs [grade B,
level 23,8,13].

2. We recommend that a nutritionally balanced diet (designed
to reduce energy intake) be combined with other support-
ive interventions to achieve a healthy body weight in over-
weight and obese people of all ages [grade A, level 2].

3. We suggest a high-protein or a low-fat diet (within accept-
able macronutrient distribution ranges indicated in the Di-
etary Reference Intakes) as a reasonable short-term (6–12
months) treatment option for obese adults as part of a
weight-loss program [grade B, level 217,22].

4. Meal replacements may be considered as a component of an
energy-reduced diet for selected adults interested in com-
mencing a dietary weight-loss program [grade C, level 27,15].
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The alarming increase in obesity, its impact on the
health of Canadians and the fact that it has proved to
be highly resistant to change suggest a critical need

for the development of evidence-based recommendations for
treatment. Although the causes of obesity are complex and
multiple, interventions to date have tended to focus on single
risk factors and have been largely ineffective.

Methods

Studies were selected based on a systematic review of RCTs of
combined diet and exercise therapy for the treatment of over-
weight and obesity in adults. Published reviews1–5 were used
to corroborate findings and interpretation and to identify ad-
ditional studies. In addition to the criteria listed in chapter 1
of these guidelines, a study’s intervention had to include both
a diet and exercise component.

Weight-loss programs for patients with diabetes or signif-
icant risk factors for diabetes and cardiovascular disease were
included in the review. Outcomes of interest included weight,
BMI, waist circumference, percentage body fat, indicators of
glucose tolerance, total cholesterol, LDL cholesterol, HDL
cholesterol and triglyceride levels, blood pressure, diabetes
incidence and medication use. A total of 237 studies were
identified, 42 of which met the inclusion criteria.

Dietary interventions generally included moderate energy
restriction (by about 500 kcal/d), reduced total and saturated
fats (< 30% and < 10% of energy, respectively), high fibre (in-
creased whole grains, fruits and vegetables) balanced diet
plans designed to produce a weight loss of 0.5–1.0 kg per
week. Very-low-calorie diets designed to produce more rapid
weight loss were also included. Exercise interventions in-
cluded aerobic exercise (primarily moderate-intensity walk-
ing) and, in some cases, resistance training.

Weight loss, body composition 
and weight maintenance

Long-term RCTs have produced mixed results concerning the
effects of combined diet and exercise therapy compared with
diet or exercise alone on weight loss and body composition.
Several studies have found that, although diet and exercise
therapy produced significant weight loss, the effects over a 1-
year follow-up period were not significantly greater than
those achieved by diet alone.6–9 For example, in a group of
overweight and obese adults, Foreyt and colleagues6 found
that a reduced-energy diet combined with 45 minutes of brisk

walking 3–5 times a week produced a mean weight loss of
8.9 kg over 1 year, compared with 8.0 kg in the diet-only
group. Wadden and coworkers7 found that the combination
of diet plus aerobic exercise or strength training, or both,
produced significant weight loss (13.7–17.2 kg) after 48
weeks of treatment. However, this weight loss was not signif-
icantly different from that in the diet-only group (14.4 kg). In
3 studies that included an exercise-only control group,6,9,10

diet plus exercise produced significantly greater weight loss
than exercise-only interventions. Although the addition of ex-
ercise to dietary intervention may not provide additional
weight-loss benefits in the short term (< 1 year), combined
diet and exercise therapy has consistently proven to produce
significantly better long-term weight maintenance.8,11,12

Comparing the effects of a very-low-calorie diet, with or
without aerobic exercise, Sikand and colleagues8 reported no
significant difference in weight loss between the diet-only
and the diet-plus-exercise groups after 4 months of treat-
ment. However, they found that after 2 years the diet-only
group had regained 95.8% of their weight loss, compared
with 58.2% in the diet-plus-exercise group. In a study involv-
ing obese men, Pavlou and coworkers13 found that signifi-
cant weight loss (7.1–13.2 kg) was achieved in both the diet-
plus-exercise and the diet-only groups at 8 weeks. This
weight loss was maintained over 18 months by those who
combined dietary intervention with regular exercise, whereas
participants who did not incorporate regular exercise re-
gained 60%–92% of their weight loss during the same pe-
riod. Skender and others11 found that exercise alone resulted
in a smaller weight loss at 1 year than did diet alone and diet
plus exercise. However, weight regain in the diet groups over
the subsequent 12 months resulted in similar overall weight
loss in the exercise-only and diet-plus-exercise groups com-
pared with the diet-only group over a 2-year follow-up pe-
riod. A recent evidence-based review of obesity treatments in
adults1 concluded that the combination of diet and exercise
therapy produced a 1.5–3.0 kg greater weight loss over 2
years than diet alone.

In addition to the positive effects of physical activity on
long-term weight maintenance, 2 systematic reviews found
good evidence to suggest that the addition of exercise to di-
etary intervention aids in the preservation of lean tissue dur-
ing weight loss.2,3 It should be noted, however, that not all
studies have supported the added benefits of exercise over
diet alone on body composition. Wadden and colleagues7

found that, although diet and diet-plus-exercise interventions
produced favourable changes in body composition (percent-
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age loss from fat, preservation of fat-free mass), differences
between the diet-only and diet-plus-exercise groups were not
significant. However, diet-plus-exercise interventions pro-
duced smaller reductions in resting energy expenditure over
48 weeks.

Type, intensity and duration 
of physical activity

Studies designed to assess the effects of type, intensity and
duration of exercise combined with dietary intervention7,14–16

suggest that the duration of activity is an important predictor
of weight loss. There is insufficient evidence, however, to
support an association between type and intensity of exercise
and weight loss. A recent study16 revealed that weight loss
was significantly greater among women reporting 200 min-
utes per week or more of exercise than among those report-
ing less than 150 minutes per week or inconsistent exercise
patterns, but it showed no effect of exercise intensity. Com-
paring the effects of intermittent short-bout (10 minutes) ex-
ercise sessions versus a continuous long-bout (20–40 min-
utes) exercise session of equal total duration, Jakicic and
colleagues15 found that, although weight loss over 18 months
was positively associated with exercise duration, it did not dif-
fer significantly between the 2 groups of women. A study de-
signed to investigate the effects of diet plus aerobic or
strength training, or both, found no significant differences in
weight loss or changes in body composition as a function of
the type of physical activity.7 There is some evidence to sug-
gest that home-based exercise programs versus structured
supervised programs,17 and moderate versus more intense ex-
ercise (2–3 hours per week v. 4–6 hours per week),18 may in-
crease exercise adherence and improve long-term weight loss
and maintenance for obese individuals. 

Type 2 diabetes

The pooled results of several long-term diabetes prevention
programs suggest a significant positive effect of diet and ex-
ercise therapy on weight loss, glycemic control and reduction
of diabetes incidence among overweight and obese people
with impaired glucose tolerance.10,19–32 For example, the Dia-
betes Prevention Program, which was designed to assess the
effects of intensive lifestyle interventions,19,20 found that a re-
duced-energy, low-fat diet combined with a walking program
(150 minutes per week) produced a significantly greater mean
weight loss (5.6 kg) than did either standard care plus met-
formin (2.1 kg) or standard care plus placebo (0.1 kg) over an
average follow-up of 2.8 years. The incidence of metabolic
syndrome was reduced by 41% with the combined diet and
exercise compared with standard care. The Finnish Diabetes
Prevention Study,21–25 which compared the effects of diet and
exercise therapy with standard care, reported significantly
greater weight loss and improvements in fasting glucose lev-
els at 1 year among participants assigned to the lifestyle inter-
vention group. Modest weight loss (3.5 kg) was maintained
among those in the intervention group at 3 years, with 41.8%
of the intervention group versus 12% of the control group

achieving a weight reduction of at least 5 kg. Both the Dia-
betes Prevention Program and the Finnish Diabetes Preven-
tion Study reported a 58% reduction in diabetes incidence
over 3 years among participants enrolled in an intensive
lifestyle intervention program. The Oslo Diet and Exercise
Study,10,26 which included diet-only, exercise-only, combined
therapy and control groups, found that the combination of
diet plus exercise produced significantly greater weight loss
compared with the exercise-only and control groups. Com-
bined diet and exercise was also most effective in improving
glucose tolerance and reversing the development of insulin
resistance syndrome.

Long-term data on the effects of combined diet and exer-
cise therapy among obese patients with type 2 diabetes are
sparse. Findings from 2 RCTs12,33 and 1 nonrandomized clini-
cal trial34 suggest that, compared with diet alone, diet plus ex-
ercise may produce greater weight loss, improvements in
glycemic control and reductions in medication use among
people with type 2 diabetes.

Cardiovascular disease

Combined diet and exercise therapy resulted in significant
improvement in cardiovascular disease risk factors compared
with either treatment alone. The Oslo Diet and Exercise
Study,35,36 for example, revealed that the combination therapy
produced more favourable outcomes in terms of triglyceride,
HDL cholesterol and plasma leptin levels than with either diet
or exercise alone. Diet and diet plus exercise were equally ef-
fective in reducing blood pressure among patients with mild
hypertension.

Over a 12-month follow-up period, Wood and colleagues37

found significantly greater weight loss, a lower percentage of
body fat, significant improvements in the ratio of abdomen-
to-hip girth and in triglyceride, apolipoprotein A-I and HDL
cholesterol levels among men assigned to diet and exercise
than among those assigned to diet only. A significant reduc-
tion in the ratio of total cholesterol to HDL cholesterol was
seen among women assigned to combined treatment. The
addition of exercise to dietary intervention prevented the low-
ering of HDL cholesterol, which often results from a low-fat
diet, in both men and women. Substantial positive effects on
the ratio of LDL cholesterol to HDL cholesterol and the ratio
of apolipoprotein B to apolipoprotein A-I, and a significantly
reduced estimated risk of coronary artery disease were ob-
served among men and women in the diet-and-exercise
group compared with those in the diet-only group. Diet plus
exercise produced significant reductions in systolic and dias-
tolic blood pressure, although the effect was not significantly
better than with diet only.

Comparing the effects of diet, aerobic exercise and a com-
bination of the 2 on plasma lipoproteins, Stefanick and
coworkers38 reported no significant differences in HDL cho-
lesterol and triglyceride levels or in the ratio of total choles-
terol to HDL cholesterol at 1 year. However, they found that
reductions in LDL cholesterol were not significant among
men or women without the addition of exercise to the dietary
intervention. Other studies comparing diet and exercise ther-
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apy versus usual care or no treatment39–45 have revealed signif-
icant improvements in several cardiovascular disease risk fac-
tors among participants assigned to the combined treatment.
These risk factors included body weight, waist-to-hip ratio,
blood pressure, fibrinolysis, and levels of triglycerides, total
cholesterol, HDL cholesterol, LDL cholesterol, plasma leptin
and C-reactive protein.

Conclusions

Interpreting the results of lifestyle interventions in the treat-
ment of obesity is limited because of the loss of participants
to follow-up and their poor adherence to dietary and exercise
protocols. The absence of a diet-only or exercise-only control
group in some trials makes it difficult to identify independent
versus combined effects of treatment. However, despite these
methodological limitations, the results of long-term RCTs
provide sufficient evidence to recommend diet and exercise
therapy for overweight and obese patients with or without co-
morbidities.

The combination of diet and exercise is associated with
improved long-term weight-loss maintenance compared with
either intervention alone. Adding exercise to dietary interven-
tion may also provide some conservation of fat-free mass dur-
ing weight loss.

Although it is uncertain whether there is an optimal exer-
cise prescription for weight loss, increased exercise duration
produces greater weight loss. Home-based programs and the
prescription of moderate exercise may improve adherence
and long-term weight loss. Although the reported long-term
weight loss achieved by diet and exercise therapy is moderate,
a recent evidence-based review1 revealed that even modest
weight loss (defined as up to 10% of body weight) produced
significant health benefits.

Intensive lifestyle intervention for the prevention of type 2
diabetes has consistently demonstrated that diet and exercise
therapy promotes modest reductions in body weight, im-
proved glycemic control and a significant reduction in dia-
betes risk among overweight men and women with impaired
glucose tolerance. People with type 2 diabetes assigned to
combined therapy may experience greater weight loss, im-
provements in glycemic control and a decreased need for
oral medications compared with those assigned to diet-only
interventions.

Although diet and diet plus exercise seem to be equally ef-
fective in reducing high blood pressure, the addition of exer-
cise to dietary intervention produces significant improvement
in several other cardiovascular disease risk factors beyond
those achieved with diet alone. Plasma lipid levels, in particu-
lar, seem to respond more favourably to combined treatment.

There is strong evidence that diet and exercise therapy pro-
duces weight loss and many related health benefits. However,
long-term adherence to diet and exercise treatment is often
poor. Weight regain, although significantly less in those ex-
posed to combined treatment, is common. Future research
should be focused on the development of strategies to im-
prove diet and exercise compliance to produce sustainable
weight loss.

Recommendations

1. We recommend an energy-reduced diet and regular physi-
cal activity as the first treatment option for overweight and
obese adults to achieve clinically important weight loss
and reduce obesity-related symptoms [grade A, level 28,13].

2. We recommend diet and exercise therapy for overweight
and obese people with risk factors for type 2 diabetes
[grade A, level 110,19,25] and cardiovascular disease [grade A,
level 237,38].
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Physical activity is any movement produced by the con-
traction of skeletal muscle that substantially in-
creases energy expenditure, whereas exercise is a

subset of physical activity. The “dose” of physical activity
needed to bring about a particular health benefit can be de-
scribed in terms of frequency, duration, intensity and type
of activity. Finally, the gross cost of a physical activity is total
energy expenditure, which depends on resting metabolic
rate, the cost of the activity itself and the cost of the thermic
effect of food if the activity is postprandial.1

Benefits of physical activity

It is widely accepted that regular physical activity reduces all-
cause mortality, and the incidence of fatal and nonfatal car-
diovascular disease and coronary artery disease. It is also as-
sociated with a reduction in the incidence of type 2 diabetes
mellitus, colon cancer and osteoporosis. Further benefits in-
clude improvement in several cardiovascular risk factors
(blood pressure, lipid and lipoprotein levels, coagulation and
hemostatic factors).1 Regular physical activity is also associ-
ated with the prevention of weight gain over time.2

Increasing one’s level of cardiorespiratory fitness has been
shown to reduce risk of chronic disease and total mortality in-
dependent of BMI and percentage of body fat.3,4 The US Cen-
ters for Disease Control and Prevention and the American Col-
lege of Sport Medicine recommend a minimum of 30 minutes
of moderate-intensity activity on most days of the week to im-
prove health (150 minutes per week),5 whereas the Institute of
Medicine recommends a minimum of 60 minutes of exercise
on most days of the week to control body weight (420 minutes
per week).6

The objective of this section is to review long-term (≥ 1 year)
RCTs that have investigated the effectiveness of physical activity
on weight loss or weight maintenance.

Physical activity and weight loss

Past meta-analyses7–10 have concluded that physical activity is
an important component of behavioural interventions, along
with dietary control, for short-term weight loss among over-
weight and obese adults. Physical activity is also among the
best predictors of long-term weight loss maintenance. In an
evidence-based systematic review11 of the dose–response rela-
tion between physical activity and total and regional body fat
loss, weight loss was greater with short-term physical activity
interventions (≤ 16 weeks) than with long-term interventions

(> 26 weeks) (0.18 kg per week v. 0.06 kg per week). This ef-
fect could be explained in part by the higher energy expendi-
ture (2200 kcal per week v. 1000 kcal per week) with short-
term regimens. A dose–response relation was also observed
between the amount of physical activity, expressed as energy
expended per week, and the reduction of total adiposity in
short-term interventions. With regard to regional body fat,
the authors concluded that there was insufficient evidence to
determine whether an increase in physical activity is associ-
ated with a reduction in abdominal obesity.

Current status of knowledge

We searched PubMed for articles published from 1990 to
2004 using the key words exercise, physical activity, obesity,
weight loss and weight maintenance. The reference lists of
the identified articles were then reviewed for additional stud-
ies. In addition to the criteria described in chapter 1 (prospec-
tive RCT, duration ≥ 1 year and participants overweight or
obese), a study had to meet the following conditions:
• Measurements of body weight, adiposity or abdominal

obesity were available and established with validated
methods, such as BMI, waist circumference and computed
tomography (CT).

• Participants in the physical activity group were instructed
not to change their eating habits or reduce their daily en-
ergy intake to 1200–1500 kcal (e.g., similar to the control
or the diet group); studies with a more severe restrictive
diet were excluded. Thus, we could assume that the nega-
tive energy balance was induced primarily by the increase
in physical activity.

• Authors reported the energy expenditure associated with
the physical activity or provided the information required
to estimate the dose (e.g., maximum oxygen consump-
tion, intensity, duration and frequency).
Nine RCTs12–20 of physical activity for the treatment of obe-

sity met the duration criterion. Four additional RCTs21–24 of
shorter duration (≥ 32 weeks) were also considered because
of the paucity of longer term studies. The selected studies in-
cluded 1389 overweight and obese people (70% women and
30% men). Their age and BMI varied from 17 to 75 years and
from 25 to 36 kg/m2, respectively. Most of the studies in-
volved aerobic physical activity (e.g., walking, jogging) com-
bined with a cognitive-behaviour intervention program (e.g.,
self-monitoring, stimulus control).

The mean weight change following the physical activity
intervention ranged from –5.2 to 0.6 kg (–0.09 and 0.01 kg
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per week in the most and least successful trials) among
men11,12,16,17 and from –6.24 to 0.6 kg (–0.13 to 0.01 kg per
week) among women.12,14,17,20,22–24 When physical activity was
combined with dietary recommendations, the mean weight
loss among men17 was 2.6–4.2 kg (0.05–0.08 kg per week)
and among women13,15,19 3.1–10.1 kg (0.06–0.19 kg per week).
Large inter-individual variations in weight loss were often ob-
served in these studies.

The evidence suggested a dose–response relation between
the duration of physical activity and weight loss among over-
weight people.13,14,19,21 For sedentary people, reported weight
loss was significantly greater among those who engaged in
physical activity for 200 minutes or more per week compared
with those whose physical activity lasted less than 150 min-
utes per week or was inconsistent.13,14 On the other hand, no
dose–response relation was observed for intensity of activity.
Long-term weight loss achieved with short bouts of physical
activity was as important as weight loss achieved with long
bouts.19,20 Compared with a supervised program, a home-
based program resulted in a higher rate of participation and
adherence to treatment as well as significantly greater weight
loss at 3 months follow-up (11.7 [standard deviation (SD) 9.0]
v. 7.0 [SD 8.0] kg, p = 0.05) .15

Although the reported effects of physical activity on weight
loss are modest, they are nonetheless encouraging.

Only 4 RCTs12,14,18,20 addressing the effect of physical activ-
ity on amount of abdominal fat met the 1-year duration cri-
terion; as a result, 2 additional RCTs21,22 of shorter duration
(≥ 32 weeks) were also included. These 6 studies included 543
overweight and obese people (80% women and 20% men).
Their age and BMI ranged from 17 to 75 years and from 25 to
36 kg/m2, respectively. Measurement with CT scanning in
men was reported in only 1 study; waist circumference was the
most frequent measure of abdominal obesity. In most of the
studies, aerobic physical activity (e.g., walking, jogging) was
combined with a cognitive-behaviour intervention program
(e.g., self-monitoring, stimulus control). The mean reduction
in waist circumference with physical activity ranged from 0.2
to 2.9 cm (0.28–0.60 mm per week) among women14,20 and
from 1.1 to 3.2 cm (0.34–1.00 mm per week) among men and
women combined.21 When exercise was combined with di-
etary recommendations, mean waist reductions among wo-
men were 3.6–7.2 cm (0.5–0.10 mm per week).21

Two long-term RCTs12,14 used CT scanning to measure
abdominal fat. In the first, Donnelly and colleagues12 re-
ported a significant decrease in visceral fat (mean 22.5 [SD
21.4] cm2), subcutaneous fat (mean 51.4 [SD 54.4] cm2) and
total abdominal fat area (mean 73.9 [SD 68.9] cm2) at L4–L5
vertebral space among young overweight men assigned to a
16-month exercise program. However, the difference in ab-
dominal fat between the intervention and control groups was
not significant. Women who exercised showed no signifi-
cant changes in subcutaneous, visceral or total abdominal
fat. However, the control group had significant increases in
subcutaneous and total abdominal fat compared with the ex-
ercise group. In the second RCT, a study involving over-
weight and obese postmenopausal women,14 an aerobic
physical activity program (e.g., brisk walking) resulted in a

significant reduction in visceral (8.6 g/cm2) and subcuta-
neous abdominal fat (28.8 g/cm2). Large inter-individual
variations in abdominal fat changes were observed in this
study. Irwin and colleagues14 and Slentz and others21 reported
a dose–response relation between the amount of physical ac-
tivity and changes in abdominal obesity measured by CT14

and waist circumference21 respectively in overweight and
obese people. No dose–response relation was observed be-
tween physical activity intensity and concomitant reduction in
abdominal fat.21

In short-term and nonrandomized trials, physical activity,
with or without weight loss, was associated with a marked re-
duction in abdominal obesity in men and women, an effect
that seems to have been associated with the initial level of vis-
ceral fat accumulation.11 However, given the limited evidence,
it is not possible to suggest that long-term regular physical
activity is associated with a reduction in abdominal obesity.

Weight regain

Weight regain is frequently observed during or following a
weight-management intervention. There is some evidence
that exercise may be useful in the prevention of weight regain,
although its benefit over dietary education remains unclear.25

In a recent systematic review, Fogelholm and Kukkonen-
Harjula2 reported that the benefits of regular physical activity
as a part of weight maintenance strategy were unclear. As in-
dicated in data from the National Weight Control Registry26

and other studies,19,27 a higher level of physical activity of
moderate intensity (280–450 minutes per week, which is
equivalent to walking 45 km per week) may be needed to pre-
vent weight regain.

Despite the lack of clear evidence for an association be-
tween physical activity and weight maintenance, the benefi-
cial effects of regular physical activity in terms of physical fit-
ness3,4 and reduction in several cardiovascular risk factors and
risk of death from cardiovascular disease1,28,29 justify its inclu-
sion as part of an active lifestyle for obese people.2

Conclusions

Obese patients should be informed that regular physical
activity, in association with a healthy diet, represents an im-
portant element of their treatment plan. Sedentary obese peo-
ple should engage in 30 minutes a day of moderate-intensity
aerobic exercise (e.g., walking, jogging) and, when appropri-
ate, progress to 60 minutes a day for body weight control or
health benefits.

Recommendations

1. All those considering initiating a vigorous exercise pro-
gram are encouraged to consult their physician or health
care team professionals [grade C, level 4].

2. We suggest long-term, regular physical activity, which is
associated with maintenance of body weight or a modest
reduction in body weight, for all overweight and obese
people [grade B, level 213,16].
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3. Physical activity and exercise should be sustainable and
tailored to the individual. We recommend that the total
duration be increased gradually to maximize the weight-
loss benefits [grade A, level 22,8,9].

4. We suggest physical activity (30 minutes a day of moderate
intensity, increasing, when appropriate, to 60 minutes a
day) as part of an overall weight-loss program [grade B,
level 22,21].

5. Endurance exercise training may reduce the risk of cardio-
vascular morbidity in healthy postmenopausal women,
and we suggest its use for adults with an increased BMI
[grade B, level 2].
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Pharmacotherapy may be considered for weight loss in
selected individuals who are overweight (BMI
≥ 27 kg/m2) or obese (BMI ≥ 30 kg/m2) and in whom

clinically important weight loss might result in health bene-
fits. The vast majority of studies that have assessed pharma-
cologic weight-loss interventions are short-term studies, with
a follow-up of 3–6 months.1,2 However, obesity is a chronic
condition. A life-long management strategy is required, as
for diabetes or hypertension.3,4 Thus, studies of at least
12 months’ duration are required to assess the potential ben-
efits and risks of pharmacotherapy in obese or overweight
patients.

Many obese and overweight people will face challenges in
attaining the level of weight loss that they consider to be es-
thetically pleasing. However, weight loss of 5%–10% of total
body weight, or 5 kg in an obese person who weighs 100 kg
and is 160 cm tall, is considered clinically important. Such
relatively modest weight loss has the potential to improve
glycemic control, blood pressure control and lipid levels, es-
pecially in people with type 2 diabetes or hypertension.
Weight loss of 5%–10% of body weight might also help to re-
duce symptoms from other obesity-related conditions such as
gastroesophageal reflux and osteoarthritis. Long-term main-
tenance of such modest weight loss may reduce adverse clini-
cal outcomes, including myocardial infarction, stroke and
cardiovascular-related death.3–7 Studies with patient follow-
up of at least 2 years (preferably 4–6 years) are needed to
demonstrate the clinical benefits of weight-loss interven-
tions. Such studies have been undertaken involving patients
receiving pharmacotherapy for diabetes and hypertension.8,9

The objective of this section is to determine the effects of
long-term (> 1 year) pharmacologic weight-loss interventions
on weight-loss efficacy, markers of cardiovascular disease

risk (e.g., glycemic and blood pressure control) and clinical
outcomes.

Data sources

The studies included in this analysis were RCTs that had a fol-
low-up period of at least 1 year; included overweight or obese
adults (BMI ≥ 25 kg/m2); and investigated weight loss with
orlistat or sibutramine. (These are the only drugs used prima-
rily for weight loss that have been approved for extended [> 3
months] clinical use in Canada.)

Orlistat is a gastrointestinal lipase inhibitor that reduces
fat absorption by about 30%10 (Table 13). It is approved for
clinical use for up to 2 years. Sibutramine is a serotonin and
noradrenalin reuptake inhibitor that induces weight loss
through enhanced satiety and increased basal energy expen-
diture.11 Sibutramine is approved for clinical use for up to
1 year.

Main findings

The 21 trials of pharmacotherapy for obesity that were identi-
fied involved a total of 11 533 participants.12–32 All of the par-
ticipants received a nonspecific, nutritionally balanced, re-
duced-energy diet in addition to either drug therapy or
placebo. In all studies, the effect of pharmacotherapy on
weight loss and other outcomes was assessed only during on-
going drug therapy and not after drug therapy was stopped.

Weight-loss efficacy

The efficacy of pharmacotherapy for obesity was assessed
based on absolute weight loss (a crude measure of decreased
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Table 13: Characteristics of drugs approved for the treatment of obesity 

Drug Class Recommended dose Mode of action Adverse effects 

Orlistat Gastrointestinal lipase 
inhibitor 

120 mg 3 times daily 
(during or up to  

1 h after meal) 

• Pancreatic lipase inhibitor  

• Reduces fat absorption by 30% 

• Abdominal bloating, 
pain and cramping 

• Steatorrhea 

• Fecal incontinence 

Sibutramine Serotonin and noradrenalin 
reuptake inhibitor 

10–15 mg once daily 
(in morning) 

• Reduces food intake by 
enhancing satiety 

• May increase thermogenesis 

• May prevent decline in energy 
expenditure with weight loss 

• Xerostomia 

• Constipation 

• Dizziness 



adiposity) after 1, 2 and 4 years of treatment; maintenance of
weight loss; and the proportion of patients attaining clinically
important weight loss (≥ 5% of total body weight).

The pharmacotherapy trials showed that treatment with
orlistat (120 mg 3 times daily) or sibutramine (5–15 mg once
daily), when combined with a reduced-energy diet, was asso-
ciated with weight loss. The long-term (1–2 years) weight loss
with pharmacologic therapy was approximately 6–7 kg, com-
pared with weight loss of about 2–3 kg with diet-only therapy
(Table 14).

Maintenance of weight loss

In a review of long-term trials (> 1-year treatment and follow-
up) comparing orlistat therapy plus a reduced-energy diet
with diet-only therapy, the combined therapy was found to be
more effective than diet alone in maintaining weight loss and
preventing weight regain.1

Five studies13,16,21–23 assessed orlistat therapy for at least 2
years and up to 4 years. The weight loss attained by 1 year was,
in general, better maintained over the subsequent 1–3 years in
patients who had received ongoing drug therapy. For example,
in one study,22 ongoing treatment for 2 years with orlistat was
associated with less regain of lost weight compared with diet-
only therapy (32% v. 63%; p < 0.001). In another 2-year study,25

patients had 6 months of weight-loss induction using diet-only
therapy, followed by combined sibutramine–diet therapy or
diet–placebo therapy. Again, combined therapy was more ef-
fective than diet only in preventing weight regain. In this study,
80% or more of the weight loss was maintained in 43% of pa-
tients in the sibutramine group, compared with only 16% of
those in the diet-only group.

Clinically important weight loss

Overall, clinically important weight loss (≥ 5% of total body
weight) occurred in 40%–60% of patients given orlistat or
sibutramine. A meta-analysis4 that compared combined phar-
macologic–diet therapy and diet-only therapy found that the
combination therapy was associated with an almost 3-fold
greater likelihood of attaining clinically important weight
loss (odds ratio 2.9, 95% confidence interval 2.5–3.5).

Effects of pharmacotherapy on markers 

of cardiovascular disease risk

Assessment of the effects of pharmacologic therapy on mark-
ers of cardiovascular disease risk should consider the patient
population being studied. Healthier patients, without risk
factors for cardiovascular disease, will be less likely than pa-
tients with obesity-related risk factors to demonstrate bene-
fits of weight-loss interventions. Patients with such risk fac-
tors as dysglycemia (i.e., type 2 diabetes, impaired glucose
tolerance), hypertension or dyslipidemia are more likely to
derive benefits from weight loss because of higher baseline
levels of cardiovascular disease risk indices (blood pressure,
blood glucose and lipid levels).

Orlistat

Orlistat therapy was found to have consistent effects on
glycemic control in patients with or without dysglycemia.
Treatment with orlistat achieved modest but significantly
greater reductions in fasting blood glucose level (0.1–1.7
mmol/L) than diet-only therapy in most studies.12,15,17–20,22–24

In one study,14 there was no significant difference in glycemic
control between orlistat therapy and diet-only therapy.
Among patients with type 2 diabetes, orlistat therapy was as-
sociated with significantly improved glycemic control (lower
fasting blood glucose level) in 3 studies18,19,24 and a reduction
in oral hyperglycemic drug therapy requirements in 2 stud-
ies18,19 compared with diet only.

The effect of orlistat therapy on blood pressure was incon-
sistent across studies. There was a significant reduction in both
systolic blood pressure (8.6–11.0 mm Hg v. 11.5–13.3 mm Hg)
and diastolic blood pressure (6.2–9.2 mm Hg v. 8.1–11.4 mm
Hg) in 3 studies,14,19,20 significant reductions in either systolic
or diastolic pressure in 4 studies12,13,22,23 and no significant re-
duction in blood pressure in 2 studies.15,17 In one study13 that
assessed the effects of orlistat in obese patients with hyperten-
sion, this treatment was associated with a significant reduction
in diastolic but not systolic pressure, and it was not associated
with a reduction in antihypertensive drug requirements. In a re-
view,33 pooled subgroups of obese patients with hypertension,
who received orlistat and diet therapy, had greater mean reduc-

tions in systolic and diastolic blood pres-
sure than hypertensive obese patients re-
ceiving diet therapy alone. Orlistat therapy
was also associated with significantly
greater reductions in LDL cholesterol levels
(0.11–0.38 mmol/L) than diet-only ther-
apy.12–24 However, orlistat had no signifi-
cant effects on triglyceride levels, except in
one study,24 and no significant effects on
HDL cholesterol levels.

Sibutramine

Sibutramine therapy was found to have no
significant effect on glycemic control in pa-
tients with or without dysglycemia.25–29,31,32
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Table 14: Effect of orlistat and sibutramine on weight loss 

 Orlistat studies Sibutramine studies  

Variable Orlistat + diet Diet alone Sibutramine + diet Diet alone 

Baseline weight, 
kg, mean (SD) 100.6 (3.5) 100.6 (3.5) 96.1 (10.9) 95.5 (10.0) 

Weight loss, kg, 
mean (SD)     

After 1 yr 6.5 (2.7) 3.8 (1.9) 6.0   (1.7) 1.6   (1.7) 

After 2 yr 6.7 (1.4) 3.5 (1.6) 8.9   (8.1)* 4.9   (5.9)*

After 4 yr 5.8 (0.4)* 3.0 (0.4)* NA NA 

Note: SD = standard deviation, NA = not available. 

*Data are from a single study. 



However, it did improve glycemic control (lower fasting blood
glucose, improved hemoglobin A1c levels) in 2 studies involv-
ing patients with type 2 diabetes.26,30 Sibutramine treatment
was, in general, associated with modest increases in blood
pressure (1–3 mm Hg) and resting heart rate (2–4 beats/min)
compared with diet-only therapy. The increase in blood pres-
sure was statistically significant in 2 studies25,27 but not in
6 other studies.26,28–32 There were no significant effects of sibu-
tramine therapy compared with diet-only therapy on LDL cho-
lesterol levels25–27,30–32 and inconsistent effects on HDL choles-
terol and triglyceride levels.25,26,29–32

Effects of pharmacotherapy 

on clinical outcomes

Few studies have been adequately powered, in terms of sam-
ple size or duration of patient follow-up, to assess the effect
of weight loss on clinical outcomes, such as myocardial in-
farction, stroke and death from cardiovascular disease. In the
Xenical in the Prevention of Diabetes in Obese Subjects (XEN-
DOS) trial,16 patients received treatment with orlistat or pla-
cebo for up to 4 years. Compared with placebo, orlistat ther-
apy was associated with a decreased risk of type 2 diabetes
among patients with impaired glucose tolerance (18.8% v.
28.8%; p = 0.002). However, it did not reduce the risk of im-
paired glucose tolerance among patients with normal glucose
tolerance (27.6% v. 30.5%; p = 0.15) or the risk of diabetes in
patients with normal glucose tolerance (2.6% v. 2.7%).

The ongoing Sibutramine Cardiovascular Outcomes Trial
(SCOUT) is assessing the effects of sibutramine in addition to
a lifestyle intervention program compared with lifestyle inter-
vention alone on morbidity and mortality among over 9000
obese people with cardiovascular disease risk factors. The re-
sults of these and other large long-term studies are urgently
needed to inform clinical practice regarding the potential ben-
efits and safety of long-term pharmacotherapy.

Head-to-head comparative drug studies

There are no long-term studies, to our knowledge, that have
compared the efficacy of orlistat versus sibutramine for
weight loss. The only trials comparing orlistat and sibu-
tramine were short (3–6 months)34–36 and did not satisfy the
inclusion criteria for our analysis. Although these 3 trials
demonstrated that sibutramine was associated with a signifi-
cantly greater weight loss than orlistat, their results should be
interpreted with caution because of their small size (80, 86
and 150 patients respectively). Furthermore, in one study
sibutramine was administered at a dose not recommended
for clinical use (10 mg twice daily). A study that assessed
combined sibutramine–orlistat versus single-drug (orlistat or
sibutramine) therapy found no significant difference between
the treatment groups.35

Practical treatment considerations

When pharmacotherapy is being considered for weight loss, it
should be part of a comprehensive program that is anchored

in dietary therapy. The choice of drug therapy should be based
on several factors, including the person’s cardiovascular dis-
ease risk profile, dietary habits and concomitant disease.

Individuals who consume large food portions or who have
irregular eating habits (frequent snacking) may benefit from
the satiety-enhancing and anorexic properties of sibutramine.
Those who consume large quantities of fatty foods may bene-
fit from orlistat to limit intake.

Orlistat and sibutramine are associated with adverse ef-
fects that may result in drug intolerance and are not approved
for clinical use longer than 2 years. Sibutramine should be
avoided in people with ischemic heart disease, congestive
heart failure or other chronic cardiac disease, and orlistat
should be avoided in people with inflammatory or other
chronic bowel disease. Furthermore, as with other potentially
long-term pharmacologic interventions, monitoring for com-
pliance and adverse drug effects is warranted. Finally, com-
bining orlistat and sibutramine therapy is not advocated for
clinical use.

Study limitations

The main limitation — found consistently among pharma-
cotherapy studies and resulting in level 2, rather than level 1,
evidence for the recommendations in this chapter — was the
high proportion of study participants lost to follow-up. The
standard for randomized trials is that the proportion of pa-
tients lost to follow-up should not exceed 20% of the initial
study population.37 The mean proportion (and range) of
those lost to follow-up in the treatment arms of active 1-year
and 2-year pharmacotherapy studies for obesity were 42%
(21%–53%) and 36% (20%–48%), respectively. This limits
the applicability of findings to clinical practice, because re-
ported outcomes were based on the “last-observation-
carried-forward” method of data analysis. This method docu-
ments weight loss before participants leave the study and
carries this weight loss forward along with patients who com-
plete the study. This approach may overestimate weight loss,
particularly if those who do not complete the study regain lost
weight. The method may be relevant only to patients who
demonstrate long-term drug compliance.

Another limitation is the lack of data on the effects of
weight loss on noncardiovascular outcomes, such as gastro-
esophageal reflux, osteoarthritis, skin disease, and mood and
other psychological disorders. There is also a paucity of data
on the effects of weight loss on quality-of-life measures.

Emerging treatments

Currently, a number of new molecular entities are being de-
veloped for the treatment of obesity.38 In contrast to earlier
formulations, these are being specifically targeted at recep-
tors and metabolic processes that are deemed relevant to en-
ergy metabolism based on our current understanding of the
complex biology of ingestive behaviour, metabolism and en-
ergy expenditure. Among these emerging strategies, cannabi-
noid type 1 receptor (CB-1) antagonists currently appear to be
the most promising. Rimonabant, the lead compound in this
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new class of antiobesity agents, has been shown to be effec-
tive in reducing body weight and waist circumference as well
as improving metabolic risk factors in overweight and obese
patients.39 Although several new compounds addressing a
range of molecular targets are expected to become available
for the treatment of obesity, it may take some years for these
treatments to emerge.

Conclusions

Among overweight or obese patients, pharmacotherapy with
orlistat or sibutramine, administered in combination with a
nutritionally balanced, energy-reduced diet, is superior to
diet-only therapy. Studies suggest that pharmacotherapy will
help individuals attain clinically important weight loss (≥ 5%
of total body weight) and maintain weight loss over 1–4 years.
Among patients with type 2 diabetes or hypertension, phar-
macotherapy is effective in improving glycemic and blood
pressure control. It also reduces requirements for antihyper-
glycemic drugs. If sustained over the long-term and comple-
mented by other pharmacologic and lifestyle interventions
that improve glycemic and blood pressure control, these ef-
fects have the potential to reduce cardiovascular outcomes,
such as myocardial infarction and stroke. Ultimately, large,
long-term studies, similar to XENDOS and SCOUT, are
needed to assess the safety of long-term pharmacotherapy.
Large, long-term, RCTs are also needed to determine whether
sustained weight loss confers benefits in terms of quality of
life, cardiovascular outcomes and other clinical outcomes
(e.g., mood disorders, sleep apnea and joint disorders). Al-
though several new compounds are currently under investiga-
tion for the treatment of obesity, it may take some years for
these treatments to become available.

Recommendations

1. We suggest the addition of a selected pharmacologic
agent for appropriate overweight or obese adults, who are
not attaining or who are unable to maintain clinically im-
portant weight loss with dietary and exercise therapy, to
assist in reducing obesity-related symptoms [grade B,
level 216,17,21–23,25].

2. We suggest the addition of a selected pharmacologic agent
for overweight or obese adults with type 2 diabetes, im-
paired glucose tolerance or risk factors for type 2 diabetes,
who are not attaining or who are unable to maintain clini-
cally important weight loss with dietary and exercise ther-
apy, to improve glycemic control and reduce their risk of
type 2 diabetes [grade B, level 213,16–19,24,26,30].
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The commonly held belief that obese people can amelio-
rate their condition by simply deciding to eat less and
exercise more is at odds with compelling scientific evi-

dence indicating that the propensity to obesity is, to a signifi-
cant extent, genetically determined.1 Surgical treatment for
weight loss in morbidly obese adults is the most efficacious
treatment option available. The goal of bariatric surgery should
be to relieve the person from his or morbid body weight, cure
or improve comorbidity and improve quality of life.

In an update to the Periodic Health Examination, Douketis
and colleagues2 concluded that surgery achieves a magnitude
of weight loss greater than all other treatment options. More-
over, they showed that surgically induced weight loss is sus-
tainable in most patients.3 Christou and coworkers4 described
the positive impact of surgery for weight loss on long-term
mortality, morbidity and demand on the health care system.

One of the most important guidelines for surgery remains
the 1991 National Institutes of Health (NIH) consensus devel-
opment conference statement on gastrointestinal surgery for
severe obesity.5 Despite being prepared over 15 years ago, this
statement contains important guiding principles not only for
the indications for surgery to achieve weight loss, but also for
the health care environment that must accompany this ag-
gressive management option. The key points from this state-
ment that have set such a high standard for the surgical man-

agement of morbid obesity are summarized in Box 5. The
specific indications for weight loss surgery that have also
stood the test of time are listed in Box 6.

When endorsing bariatric surgery, no one should forget
that morbidly obese people have failed at all other means of
weight loss. Satisfactory long-term results (> 5 years) should
be the goal.

The objectives of this chapter are to review the data on the
efficacy of surgery for morbid obesity, its impact on comorbid
disease and its role in sustaining both quality and quantity of
life. In addition, special attention will be paid to studies that
examine the long-term results of weight loss surgery.

Study selection

Several data sources specifically related to the surgical man-
agement of morbid obesity were considered. These sources in-
clude important manuscripts in the pre-appraised literature.
We searched MEDLINE for articles using the MeSH headings
“obesity” or “obesity, morbid” or “bariatric surgery,” with the
search limited by the following criteria: human, English, all
adult: 19+ years, articles published in the last 10 years and ei-
ther practice guideline, guideline, consensus development
conference, NIH or meta-analysis. We also searched the Web
sites of the National Guidelines Clearinghouse (www.guide-
line.gov), the Cochrane Collaboration (www.cochrane.org)
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15. Surgical treatment of morbid obesity

Box 5: Key points from the National Institutes of Health 

consensus development conference statement on 
gastrointestinal surgery for morbid obesity5 

• Individuals seeking therapy for severe obesity for the first 
time should be considered for treatment in a nonsurgical 
program with integrated components of a dietary 
regimen, appropriate exercise and behavioural 
modification and support 

• Bariatric surgery or bariatric surgical procedures could 
be considered for well-informed and motivated individuals 
who have acceptable operative risks 

• People who are candidates for surgical procedures 
should be selected carefully after evaluation by a 
multidisciplinary team with medical, surgical, psychiatric 
and nutritional expertise 

• The operation should be performed by a surgeon who has 
substantial experience in the appropriate procedures and 
who is working in a clinical setting with adequate support 
for all aspects of management and assessment 

• Lifelong medical surveillance after surgical therapy is a 
necessity 

Box 6: Specific indications for considering bariatric 

surgery in individuals who are morbidly obese 

• Individuals whose BMI exceeds 40 kg/m2 are potential 
candidates for bariatric surgery if they strongly desire 
substantial weight loss because their obesity severely 
impairs their quality of life. They must understand, 
clearly and realistically, how their lives may change 
after the operation 

• In certain instances, individuals with less severe obesity 
(BMI 35–40 kg/m2) may also be considered candidates for 
surgery. Such people include those with high-risk 
comorbid conditions such as life-threatening 
cardiopulmonary problems, severe sleep apnea, severe 
diabetes mellitus or physical problems interfering with 
lifestyle (e.g., joint disease treatable except for the 
obesity or body-size problems precluding or severely 
interfering with employment, family function and 
ambulation). 

Source: National Institutes of Health consensus development conference 

statement on gastrointestinal surgery for morbid obesity.5 



and the National Institute for Clinical Evidence (www.nice
.org.uk) using relevant search terms. Abstracts were reviewed
and multiple publications based on similar source documents
were excluded. Documents were excluded if they were not
clearly based on a systematic review of the existing literature
and reflected only expert opinion. Bibliographies were also re-
viewed and known documents were included if not identified
through search of the above sources.

Systematic reviews and evidence-based clinical practice
guidelines were identified from print or Internet-based
sources.6–17 Other important studies contributed important
data to this chapter, including RCTs18 and long-term cohort
studies.19 RCTs may not be the only appropriate standard of
evidence20 for evaluating most surgical treatment, and of ne-
cessity evaluations must rely on observational21 or cohort
studies or on standards of practice that have empirically been
proven safe and beneficial.

Patient selection

Bariatric surgery is effective and safe for morbidly obese indi-
viduals.4 Patients should be selected for surgery according to
NIH and World Health Organization (WHO) criteria. The NIH5

and WHO22 have established that the surgical approach should
be considered for patients with a BMI ≥ 40 kg/m2 or ≥ 35 kg/m2

with comorbid conditions. We focused on BMI because it is
linked with the broadest range of health outcomes.23 A detailed
review of selection criteria is available,24 but under some cir-
cumstances surgery for older16 or younger25 patients may be
considered. All retained surgical series adhere to those criteria.

Surgical options

Once the only bariatric technique available, jejuno-ileal by-
pass has been abandoned.7,26,27 We consider it here of histori-
cal interest only.

Surgical procedures for morbid obesity are typically cate-
gorized by their impact on overall food intake (restrictive) or
absorption (malabsorptive). The current mainstream surgical
options for weight loss include vertical banded gastroplasty
and adjustable gastric banding (restrictive procedures); bilio-
pancreatic diversion (malabsorptive procedure); and roux-en-
Y gastric bypass and biliopancreatic bypass with duodenal
switch (combined procedures). Each of these can be com-
pleted using an open or laparoscopic approach.

In 2003, roux-en-Y gastric bypass was the most commonly
performed procedure worldwide for weight loss, and the la-
paroscopic approach was used more frequently than the open
approach.28 This approach to the surgical management of obe-
sity has flourished since Wittgrove and colleagues29 reported
the first series of patients undergoing laparoscopic gastric by-
pass for obesity in 1994. The evolution from open surgery to a
minimally invasive approach has not been entirely empirical
but is based primarily on data from large surgical series rather
than on later data from RCTs that compare open and laparo-
scopic approaches. The laparoscopic approach has virtually
eliminated the wound complications associated with surgery in
the obese patient (wound infection and incisional hernia) and

thereby dramatically reduced the burden of illness.14,18 La-
paroscopy has also affected the surgical management of mor-
bid obesity by driving the adjustable gastric band to the fore-
front of surgical management, based not only on its favourable
clinical outcomes but also its technical simplicity and proce-
dural efficiency.10,28 In an RCT comparing laparoscopic and
open gastric bypass surgery, Nguyen and colleagues18 showed
further important clinical advantages of the laparoscopic ap-
proach, including a shorter length of stay in hospital, earlier re-
turn to activities of daily living and work, and improved quality
of life based on SF-36 (Medical Outcomes Study 36-item Short
Form) scores 1 month following surgery.

Effectiveness of different procedures
for weight loss

Compared with conventional (nonoperative) strategies, sur-
gery achieves dramatically improved weight loss.2,12 The
Swedish Obese Subjects Study19 is the principle study com-
paring conventional, nonsurgical management with surgery
for morbid obesity. This cohort study demonstrated for the
first time that surgical management is more efficacious than
medical management in terms of producing weight loss, im-
proving lifestyle and dramatically ameliorating comorbid dis-
ease. At 10 years of follow-up, the surgical cohort had main-
tained a weight loss greater than 16.1% of their original body
weight, compared with a weight gain of 1.6% in the conven-
tionally managed cohort, for a difference of 16.3% (95% CI
14.9%–17.6%).

Existing data are insufficient to identify the surgical proce-
dure for weight loss that is the most efficacious and safe. Al-
though the biliopancreatic diversion seems to result in the
greatest degree of weight loss compared with other procedures,
this conclusion is based on limited data.9,14,17 A systematic litera-
ture review10 of results with laparoscopic adjustable gastric
banding (LAGB) showed it to be effective, at least up to 4 years.

Data are now emerging on the comparable rate of weight
loss between the laparoscopic roux-en-Y gastric bypass
(LRNYGB) and LAGB at 8 years of follow-up. The favourable
mortality and morbidity profile of LAGB and its limited nutri-
tional and metabolic impact may lead to its application in a
greater number of patients and possibly those perceived to be
at greatest risk (i.e., older patients).14,16

According to a meta-analysis,14 at 3 years of follow-up, pa-
tients had achieved a weight loss of 41.46 kg following gastric
bypass (95% CI 37.36–45.56 kg), 32.03 kg following vertical
banded gastroplasty (95% CI 27.67–36.38 kg), 34.77 kg fol-
lowing adjustable gastric banding (95% CI 29.47–40.07 kg)
and 53.10 kg following biliopancreatic diversion (95% CI
47.36–58.84 kg).

In a more recent systematic review17 of medium-term
weight loss, a pooled analysis of all bariatric procedures
showed a greater than 60% excess weight loss at 10 years. Be-
cause of the different characteristics of weight loss, including
regain of weight over time, with gastric bypass, LAGB and
biliopancreatic diversion, there were no statistically signifi-
cant differences between these procedures in percentage ex-
cess weight loss at 8–10 years.
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Morbidity and mortality associated 
with surgery for morbid obesity

Although ordinarily safe and effective,4 bariatric surgery is a
major operation. Mortality ranges from 0.1% for gastric
banding and 0.5% for gastric bypass to 1.1% for biliopancre-
atic bypass and duodenal switch.9 Leakage and pulmonary
embolism have been the main causes of death. Incisional her-
nias have been much more common after open than after la-
paroscopic procedures.18

Three systematic reviews and meta-analyses9,10,14 have ad-
dressed the morbidity and mortality associated with surgery
to induce weight loss. The data on early perioperative compli-
cations and mortality following surgery for morbid obesity
suggest that LAGB has a more favourable safety profile than
gastric bypass, vertical banded gastroplasty and biliopancre-
atic diversion. Maggard and colleagues,14 who focused on
pooled evidence of postoperative adverse events, found that
postoperative gastrointestinal symptoms were experienced by
16.9% of patients following gastric bypass, 17.5% of patients
following vertical banded gastroplasty, 7.0% of patients fol-
lowing LAGB and 37.7% of patients following biliopancreatic
diversion (19% following biliopancreatic diversion with duo-
denal switch30); surgical complications occurred in 18.7% of
patients following gastric bypass, 23.7% following vertical
banded gastroplasty, 13.2% following LAGB and 5.9% fol-
lowing biliopancreatic diversion.

Early mortality following weight loss surgery ranges from
0.4% to 1%.9,10,14 Recently, an important publication identi-
fied early and late mortality that were at odds with these data.
Flum and others31 showed that mortality following surgery
for morbid obesity varied with patient age and the annual vol-
ume of related procedures carried out by the surgical team.
They also demonstrated that deaths related to surgery and its
complications continued to accrue over time and represented
an important, but poorly defined, aspect of surgical manage-
ment. These data were collected from Medicare recipients
and may reflect a Canadian patient population (public health
care system) more accurately than typical surgical series from
high-volume US centres (private payer health care).

Effects of surgery and weight loss 
on clinical outcomes and quality of life

Weight loss alleviates many of the comorbid conditions asso-
ciated with obesity. Bariatric surgery dramatically improves
quality of life because of the significant weight loss and modi-
fied physiology following surgery. Numerous reports have
been published on the effects of bariatric surgery on dia-
betes,32 liver disease,33 pregnancy outcomes34–36 and muscu-
loskeletal pain.37 Studies also have shown that, following
bariatric surgery, obstructive sleep apnea is cured 95% of the
time.

One systematic review9 that analyzed the impact of weight
loss following surgery on comorbid disease identified a dra-
matic improvement. The authors found that type 2 diabetes,
hyperlipidemia, hypertension and obstructive sleep apnea
was resolved in most patients (62%–86%) following surgery

for weight loss. This parallels earlier data on the resolution of
comorbid disease following weight loss by any means.2

The only comparison of the prevalence of comorbid dis-
ease among morbidly obese patient treated conventionally or
surgically is the Swedish Obese Subjects Study.19 A series of
reports from this study showed that weight loss induced by
surgery will lead to clinically important, long-term resolution
or prevention of comorbid disease. These data now extend to
10 years of follow-up.

Treatment team and hospital

Bariatric surgery is carried out by general surgeons with train-
ing in open and laparoscopic abdominal surgery. Residency
experience in obesity surgery, attendance at training courses
or experience in an obesity surgery centre is needed.

The complex nature of obesity and its emergence as a true
chronic disease suggest that successful medical or surgical
management may be achieved only through long-term follow-
up and multidisciplinary care. This underlies the 1991 NIH
consensus statement on surgical management5 but may pres-
ent certain barriers to the development of bariatric surgery be-
cause of resource restrictions in the health care system.

We suggest that the treatment team include a dietitian
(certified nutritionist), an internist, an anesthetist, a psychia-
trist or psychologist, nurses, a respiratory physician, a phys-
iotherapist and a social worker.24 Support groups are also
helpful. Any hospital with a bariatric surgery program must
have a full range of surgical and medical specialties for con-
sultation and management of complications. An intensive
care unit is essential. Equipment for large patients, including
scales, beds, wheelchairs and bathrooms, are needed.

The favourable outcomes associated with the minimally in-
vasive approach to surgery for morbid obesity have caused the
number of such procedures to increase relatively rapidly.7,28

There are data to suggest the existence of a threshold volume
for generating acceptable outcomes. Flum and others31 have
clearly identified an impact of surgeon volume on postopera-
tive mortality.

Kelly and coworkers13 produced a guideline statement
containing specific recommendations that include details on
support of a surgical team and credentialing of the operating
surgeon. The advanced skills required for a minimally inva-
sive approach to the surgical management of obesity (gastric
bypass or adjustable gastric band) suggest that surgeons
must seek appropriate proctoring or mentoring to achieve
safe and efficacious surgical management.

Innovative therapies

Several surgical treatment options for weight loss should be
considered experimental because of insufficient data on their
efficacy, safety, mechanism of action and indications for use.

The inflatable gastric balloon acts as a restrictive device
and is purported to produce early satiety based on its occupa-
tion of space in the stomach. Several types of gastric balloon
exist with technical differences and varying characteristics.
Limited data on their efficacy, complications associated with
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previously tested devices, cost and limited duration of action
(the device typically must be removed after 6 months) have
greatly limited the acceptance of this option.38

Gastric electrical stimulation with implanted electrodes
may produce early satiety by an (as yet) undefined physiologic
mechanism. Preliminary data have demonstrated intriguing
but modest weight-loss characteristics associated with this
device. Clinical trials are underway and may yield important
information in the near future.

Emerging data suggest a possible role for surgery in pa-
tients with a BMI of less than 35 kg/m2 who have severe obe-
sity-related comorbid disease.32,39 In a recent consensus state-
ment on bariatric surgery,11 this issue was highlighted as
requiring further investigation.

Conclusions

Bariatric surgery is efficacious and safe in appropriately se-
lected patients who are managed according to the NIH con-
sensus statement5 and WHO criteria.22

The short- and long-term clinical outcomes of surgery for
morbid obesity are favourable compared with those of any
other treatment option currently available. The magnitude of
weight loss following surgery for morbid obesity, its sustain-
ability and the impact of surgery on comorbid disease all sug-
gest that there will be a dramatic increase in the number of
procedures performed in Canada in the future. Program initi-
ation, human resource development and training of the surgi-
cal team may represent important barriers to the expansion of
surgery for morbid obesity in Canada.

Recommendations

1. We suggest that adults with clinically severe obesity (BMI
≥ 40 kg/m2 or ≥ 35 kg/m2 with severe comorbid disease)
may be considered for bariatric surgery when lifestyle in-
tervention is inadequate to achieve healthy weight goals
[grade B, level 219].

2. We suggest that a minimally invasive approach be consid-
ered for weight loss surgery when an appropriately trained
surgical team and appropriate resources are available in
the operating theatre [grade C, level 318].
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The lack of efficacious long-term treatments for obesity
and the rapid increase in the incidence of this disease
favour the use of various alternative approaches. A re-

view was undertaken of trials of alternative therapies that
used plant extracts, fibres, metabolic compounds, hormones,
homeopathy and acupuncture in the treatment of obesity. Ex-
cept for the studies of acupuncture, all of the studies reviewed
were controlled, randomized and double-blinded. Meta-
analyses and reviews were included if they presented only
controlled, randomized and double-blinded studies.

Data sources were PubMed, MEDLINE and the Cochrane
Controlled Clinical Trials Register. No studies of 1 year’s dura-
tion and only a few of 6 months’ duration were found; almost
all of the studies reported trials of a few weeks’ duration.

In the following analysis, the results of the literature re-
view are described regardless of the duration of the studies. A
secondary analysis addressed studies of at least 6 months’ du-
ration (Table 15).1–10 The recommendations in this chapter
are based on the latter analysis.

Plant extracts and polymers

Ayurvedic herbs: One study11 randomly assigned 90 partici-
pants to 4 groups: 1 group received placebo and the other 3
received an ayurvedic preparation combined with triphala for
3 months. (Triphala is an ayurvedic compound formulated
with 3 fruits and used for digestion and constipation.) Those
given the ayurvedic preparation lost significantly more weight
than those who took the placebo (p < 0.05). There were no re-
ports of adverse events.

Glucomannan is a water-soluble dietary fibre derived from
konjac root. It is a polysaccharide similar to guar gum. In one
clinical study,12 20 participants were randomly assigned to re-
ceive placebo or glucomannan (1 g 3 times daily) for 8 weeks.
Those in the treatment group lost 2.5 kg on average. No side
effects were observed in the study participants. The placebo
group did not show significant weight loss, and the differ-
ence in weight loss between the placebo and treated groups at
the end of the study was significant.

Guar gum, a water-soluble paste made from the seeds of
the guar plant, is a fibre used for weight management. A re-
cent meta-analysis13 of 20 RCTs pooled the results of 11 trials
of guar gum for weight reduction. The authors concluded
that guar gum was not effective in reducing weight. It was
also associated with minor gastrointestinal side effects. The
conclusions of this meta-analysis should be accepted with
caution because 10 of the 11 trials examined did not have

weight reduction as a primary outcome. There is no evidence
to date that guar gum can help people achieve weight loss.

Psyllium, another soluble fibre, was tested in 125 people
with type 2 diabetes for 6 weeks.14 There was no effect on
body weight in the treatment group compared with the pla-
cebo group.

Chitosan is a polymeric molecule derived from the exo-
skeleton of crustaceans. It has been studied in 5 RCTs and
1 meta-analysis (which analyzed 5 additional double-blinded
studies).1,2,15,16 The duration of the longest study was 24
weeks. There was no consistent effect of this product on body
weight. Gastrointestinal problems, such as flatulence and
bloating, were the side effects most frequently reported. There
are insufficient data to recommend in favour of or against the
use of chitosan for weight management in the obese person.
Caution is advised, and the person should be monitored. 

Garcinia cambogia and hydroxy citric acid: Hydroxy citric
acid is derived from the tropical plant Garcinia cambogia.
Both have been tested as agents for weight loss. However, re-
sults were inconsistent, and the duration of the trials was
short. Mild gastrointestinal side effects were reported.14

Ephedra sinica or ma-huang is an herb used alone or in
combination with caffeine. Ephedrine is the active con-
stituent of the plant. In a recent meta-analysis of 52 trials and
65 case reports,17 ephedrine, alone or in combination with
caffeine, promoted a modest weight loss (0.6–1 kg per
month). However, it increases the risk of psychiatric disor-
ders, palpitation and gastrointestinal symptoms 2.2- to 3.6-
fold. These substances are under restrictive regulations in
both the United States and Canada, and their use to treat obe-
sity should be discouraged.

Chromium picolinate contains a chromium molecule linked
to picolinic acid. It has been studied as an insulin sensitizer and
as a “metabolic” agent that increases energy expenditure and
lean body mass. A meta-analysis of 10 double-blind RCTs18

suggested a modest effect of this substance on weight reduc-
tion (0.08–0.2 kg per week). Although no side effects were re-
ported, chromium picolinate is mutagenic in rats and induces
DNA damage through oxidative stress. There are insufficient
data to recommend in favour of or against the use of chromium
picolinate for weight management in the obese person. Cau-
tion is advised, and the person should be monitored. 

Yerba mate (Ilex paraguariensis), a tea-like beverage widely
consumed in South America, is associated with numerous
health claims. Its use in obesity has been described in associa-
tion with 2 other plant products: guarana and damiana. In a
45-day study, 94 overweight individuals were randomly as-
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Table 15: Evidence from long-term randomized clinical trials of the effect of various alternative interventions on weight loss  

Participants Mean change 

Study Sex 
BMI, 

kg/m2 Intervention (dose) 
Duration, 

wk 
Weight, 

kg 
BMI, 

kg/m2 
Waist  

circumference, cm % body fat 

Chitosan         

Mhurchu et al1   44 M 
206 F 

35.5 Chitosan (250 mg  
12 times daily) 

24 –0.39 –0.17 –0.57 –0.85 

   Placebo 24 0.17 0.05 0.07 –0.61 

Zahorska-
Markiewicz et al2 

  50 F > 30 Chitosan (750 mg 6 times 
daily) + LCD* 

24 –15.9† ND ND ND 

   Placebo + LCD* 24 –10.9    

Chromium  
picolinate 

       

Bahadori et al3   36 33.7 Chromium yeast (200 μg/d) 26 ND –2.5 ND –3.75 

   Chromium picolinate 

(200 μg/d) 

26  –2.1  0.81§ 

   Placebo 26  –2.0  –1.75 

Ephedra sinica         

Boozer et al4   30 M 
137 F 

31.8 Ephedra (90 mg/d) + 
caffeine (192 mg/d) 

24 –5.3¶ ND –6** –4.3†† 

   Placebo 24 –2.6  –2 –2.7 

Quaade et al5 155 F 
  25 M 

33.7 Ephedrine (60 mg/d) 

Caffeine (60 mg/d) 

Ephedrine (60 mg/d) + 
caffeine (600 mg/d) 

Placebo 

24 

24 

24 

 
24 

–14.3 

–11.5 

–16.6 

 
–13.2 

ND   

Yohimbe         

Sax6   47 M ND Yohimbine (peak dose 
43 mg/d) + diet‡‡ 

24 –8.7 ND –3.2 –6.2 

   Placebo + diet‡‡ 24 –9.4  –3.8 –6.1 

Growth hormone         

Karlsson et al7   30 M 25–35 Growth hormone (9.5 μg/kg 

daily = 966 μg/d) 

36 –1.0 32§§ –3.0¶¶ 2.0 

   Placebo 36 0.5 –12§§ –0.1 0.7 

Johannsson et al8   30 M 31 Growth hormone (9.5 μg/kg 

daily = 966 μg/d) 

36 0  –9.2% 2.0 

   Placebo 36 0   0.7 

Albert and 
Mooradian9 

  44 F 
  15 M 

36.5 Growth hormone 

(F: 6.0 μg/kg = 600 μg  

M: 3.8 μg/kg = 400 μg) 

24 –2.4***   –3.4†††  

   Placebo 24 –0.9  –1.5  

Herrmann et al10   25 M 33.4 Metformin (850 mg twice 
daily) + placebo 

72   –2.7  

   Metformin + growth 

hormone (9.5 μg/kg per day)

72   –4.3  

Note: LCD = low-calorie diet, ND = not determined. 
*1000 kcal/d, physical activity and behaviour modification. 

†Significantly different from placebo group (p < 0.05). 

‡8 weeks very-low-calorie diet plus 18 weeks maintenance diet. 
§Significantly different from other 2 groups (p < 0.029). 

¶Significantly different from placebo group (p < 0.001). 

**Significantly different from placebo group (p = 0.005) and baseline (p < 0.001). 

††Significantly different from placebo group (p = 0.020). 

‡‡1800 kcal/d and < 25% fat. 
§§Basal metabolic rate. 

¶¶Significantly different from baseline level (p < 0.01). 

***Significantly different from baseline level  (p = 0.04). 

†††Significantly different from baseline level (p = 0.0001). 



signed to receive the plant preparation or a placebo.14 A differ-
ence of 4.8-kg in weight loss between the 2 groups was seen.
No side effects were reported. A delay in gastric emptying was
noted. This plant deserves additional investigation.

Yohimbe, which is extracted from the bark of an African tree,
is an alpha-2 receptor-antagonist. Results of 3 double-blind
RCTs, 1 lasting 6 months, have been published.14 There was no
consistent effect on weight loss. Side effects included headache,
nervousness and arthralgia. A possible dangerous interaction
between yohimbine and sibutramine, a noradrenergic reuptake
inhibitor, has been suggested.19 There are insufficient data to
recommend in favour of or against the use of yohimbe for
weight management in the obese person. Caution is advised,
and the person should be monitored. 

Hormones

Thyroid hormones have been used for weight loss because of
their thermogenic effect. Severe cardiovascular complications
have led to the cessation of this practice.

Growth hormone: The lipolytic and anabolic properties of
growth hormone make this substance a good candidate for
the treatment of obesity. Unfortunately, initial investigations
were interrupted because administration of growth hormone
decreased insulin sensitivity and caused arthritis. Recently,
low doses of growth hormone (400 μg in men and 600 μg in
women) were studied for 6 months.9 Participants lost 2.4 kg
on average. No changes in blood pressure or insulin sensitiv-
ity were noted.

Because of insufficient data, there is no recommendation in
favour of or against the use of growth hormone (low-dose regi-
mens) for weight management in the obese person. The use of
recombinant human growth hormone in doses above those rec-
ommended for adults with growth deficiency (200–700 μg/d) is
not recommended. Additional studies are needed to assess the
effect of long-term low-dose administration of this hormone.

Human chorionic gonadotrophin (hCG): This hormonal
preparation has been widely used to treate obesity with the
claim that it has “lipolytic” effects, particularly in the gluteal
region. Two extensive reviews of the literature20,21 analyzed 16
uncontrolled studies and 8 controlled studies. Only one of the
these studies suggested that hCG was useful. All of the stud-
ies were performed in combination with very-low-calorie di-
ets. From these data, it is concluded that hCG should not be
used to treat obesity.

Acupuncture

Seven observational studies of short duration have been re-
viewed.22 However, methodological difficulties precluded ad-
equate control and randomization, and the scientific merit of
this method has not been evaluated.

Homeopathy

One trial involving 166 participants receiving Helianthus
tuberosus (Jerusalem artichoke) or a placebo for 12 weeks
showed a greater weight loss with the product than with the

placebo (7.2 kg v. 4.7 kg).12 However, there are insufficient
data to recommend in favour of or against homeopathy for
the treatment of obesity.

Recommendation

There is insufficient evidence to recommend in favour of or
against the use of herbal remedies, dietary supplements or
homeopathy for weight management in the obese person
[grade C, level 41,3,4,7–11,15,16,19,20,22,23].
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Weight loss can be achieved when energy expended
in activity is greater than energy consumed.1 Var-
ious dietary approaches have been undertaken to

lower energy intake to promote weight loss in the pediatric
population. These include low-energy diets, very-low-calo-
rie diets and other healthy eating approaches. Macronutri-
ent dietary alterations (e.g., high-protein, high-fibre, low-
glycemic-index or low-fat diets) have been attempted to
reduce obesity. Alterations in micronutrients, such as cal-
cium, have also been suggested. The purpose of this section
is to review current dietary investigations and recommend
optimal dietary treatment to promote healthy weights
within the context of normal growth patterns for pediatric
patients with obesity.

Restricted diet

Very-low-calorie diets

Very-low-calorie diets, such as the protein-sparing modified
fast (PSMF), have been shown to be successful at promoting
long-term weight loss in a few studies with a small number of
participants. The PSMF diet involves a daily intake of 600–
800 kcal, 1.5–2.5 g of protein per kilogram of ideal body
weight and no more than 20–40 g of carbohydrates.2 Although
8 studies have reported using the PSMF diet in the pediatric
population,3–10 only 3 had a follow-up period of 1 year,4,8,10 and
only 1 was an RCT.4 In the 3 longer trials, the average decrease
in body weight at 1 year was 27%, but the dropout rate was 29%
on average. When Figueroa-Colon and others4 randomly as-
signed participants to receive either the PSMF diet or a bal-
anced very-low-calorie diet, the PSMF diet was more successful
in reducing weight. However, given the paucity of data in this
area, it is difficult to conclude that this diet is beneficial.

Low-energy diets

Low-energy diets provide 500–1000 kcal a day less than nor-
mal requirements to promote a loss of 0.5–1 kg a week.2 Vari-
ous approaches are used, such as teaching general health
principles, teaching about the Food Guide Pyramid or follow-
ing the American Dietetic Association exchange program.11–15

Many studies use 1 of these methods as a behavioural inter-
vention. Low-energy diets are generally successful for weight
loss, but it is difficult to compare studies because of varia-
tions in duration of the diets, length of follow-up and the use
of inpatient versus outpatient treatment.

Only 1 study of low-energy diets was an RCT. Following 10
months of education on the Food Guide Pyramid in an inpa-
tient setting, a 48% reduction in median-adjusted BMI was
noted in the low-energy diet group, compared with a 6% re-
duction in the control group. It is not stated in the paper
whether those in the control group continued with their nor-
mal intake. After 6 months, the median BMI increased 6% in
the treatment group, with an additional increase of 4% at
14 months.13

The Traffic Light Diet

The Traffic Light Diet (TLD), which is sometimes referred to
as the Stop-Light Diet, was developed during the 1970s by
Leonard Epstein and colleagues at the University of Pitts-
burgh. It has been used most often by Epstein and colleagues
as the dietary component of a family-based treatment pro-
gram for obese preschool (1–5 years old) and preadolescent
(6–12 years old) children. Use of the TLD in the adolescent
population is limited. We found only 1 study for this popula-
tion; Johnson and colleagues16 investigated the influence of
nutrition (using the TLD) and exercise interventions on
weight loss and lipid profiles of children and adolescents
8–17 years of age.

Based on the Food Guide Pyramid, the TLD is used to pro-
mote a balanced diet and decreased energy intake (900–1500
kcal/d). Foods in the TLD are grouped into categories corre-
sponding to traffic light colours: green (go), yellow (caution)
and red (stop). Generally, “green” foods contain 0–1.9 g of fat
per serving, “yellow” foods contain 2.0–4.9 g of fat per serv-
ing and “red” foods contain 5 g or more of fat per serving.17

The focus is on increasing the intake of green (low-energy/
high-nutrient density) foods, particularly fruits and vegeta-
bles, and decreasing intake of red (high-energy/low-nutrient
density) foods. Consumption of yellow (higher in energy/
high-nutrient density) foods is encouraged to be consistent
with the recommendations of the Food Guide Pyramid to en-
sure adequate nutrient intake.

Currently, no comparative studies have critically evaluated
the TLD against another dietary strategy. However, when the
TLD has been used as part of a comprehensive pediatric
weight-management program (including behaviour change
strategies, exercise and family components), it has resulted in
improvements in overweight status at 5 and 10 years post-
intervention.18–20 Based on these data, it is unknown whether
successful weight management (achieved, in part, through
use of the TLD) led to concurrent changes in risk factors for
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type 2 diabetes (e.g., insulin resistance) or cardiovascular dis-
ease (e.g., high blood pressure, low HDL cholesterol).

In addition to long-term improvements in weight, the TLD
has led to improved nutrient density21 and macronutrient
composition.22,23 Reductions in total energy intake21 and in
the number of “red” foods consumed have also been ob-
served.22–24 Studies by Duffy and colleagues22 and Epstein and
others23 showed significant associations between the number
of “red” foods consumed and a decrease in percentage over-
weight and weight loss, respectively.

Two studies assessed nutrient intake and growth of 17
obese children, ages 1–6 years,25 and 12 obese children, ages
8–12 years,21 who followed the TLD in a family-based weight-
control program. Results were similar for all children: a de-
crease in energy and nutrient intake and an increase in nutri-
ent density. More detailed analysis showed that children
consumed an adequate intake of all nutrients based on the
US Recommended Dietary Allowances (RDAs); consumption
was above 100% of the RDA for most nutrients, except cal-
cium, iron21,25 riboflavin and thiamin.21 These same studies
revealed that long-term growth (assessed from height per-
centiles) was not compromised in children who followed a
short-term, energy-restricted TLD that may have been low in
some nutrients.21,25 However, these results were derived from
a small sample of obese children and may not represent
growth and nutrient intake for all obese children who may
follow the TLD.

As a component of the TLD, energy intake restricted to
900–1500 kcal/d, depending on the age and overweight sta-
tus of the child, is recommended. Although the goal of the
TLD is to increase consumption of “green” foods and de-
crease consumption of “red” foods, few studies have ana-
lyzed the number of “red” foods consumed or children’s
adherence to the energy restrictions. This limit makes it dif-
ficult to determine whether the components of the TLD are
affecting outcomes or whether the results are due to energy
restriction or other strategies used in the family-based
weight-control program.

We found no studies that critically evaluated the TLD com-
pared with any other dietary strategy. Before recommenda-
tions on the use of the TLD for treatment of childhood obesity
can be made, additional research is needed to determine its
effectiveness compared with another dietary strategy, both
with and without energy restriction. Further research on the
TLD in diverse populations is also needed.

Altered macronutrient intake

High-protein diet

Eight studies investigated the efficacy of a high-protein diet
for weight loss in a pediatric population. Of these, 4 are not
discussed in detail because follow-up was only 2–5 months.
Of the remaining 4, 1 study group constituted children4 and
the other 3 adolescents.10,26,27 All 4 studies included follow-
up assessments at 12 months (or later). Since 2 studies did
not control for energy intake between the diet treatments,4,26

no conclusions can be drawn regarding the influence of

macronutrient composition alone. When equal-energy diets
were provided,27 there were no differences in outcomes be-
tween the high-protein and balanced-diet groups. However,
the levels of protein provided may have been too similar
(15% and 19% of energy). Stallings and colleagues10 imple-
mented a high-protein modified fast for 3 months and a
mixed diet for the remaining 9 months. The weight of 17
obese adolescents decreased from 154% to 125% of ideal
body weight at 3 months, and the 12 who attended a final
measurement session maintained the weight loss at 12
months. No comparison group was assessed. Thus, there is
no strong evidence to recommend a high-protein diet for
weight loss in children.

High-fibre diet

Only 1 study was found28 that investigated the effectiveness of
high-fibre diets in treating pediatric obesity. In this random-
ized, double-blind, crossover study, either 15-g dietary fibre
capsules or placebo were administered for 4 weeks. The re-
sulting difference in weight loss — 0.336 kg in the treatment
group v. 0.033 kg in the placebo group — was not signifi-
cant. Because of the small sample (n = 8), poor compliance (4
of 8 participants did not take all the supplements) and short
duration (4 weeks), no conclusions can be made regarding
high-fibre diets.

Low-glycemic-index diet

Although several studies have demonstrated that a diet em-
phasizing glycemic index and glycemic load (GI/GL) may im-
prove health outcomes in overweight and obese adults,29–31

there are insufficient data in the pediatric literature to arrive at
a definitive conclusion. However, considering the results of
adult studies and the few reports from children and adoles-
cents, a low GI/GL diet might be a useful strategy in pediatric
weight management. We found 3 studies that investigated the
effect of a GI/GL diet in a pediatric population: 2 did not con-
trol for energy intake between the intervention and compari-
son groups,32,33 and the third did not have a control group.34

Additional research that includes overweight children and
adolescents of different ethnic groups and ages with and
without energy restriction is strongly encouraged. It is impor-
tant to assess dietary efficacy, acceptability, long-term com-
pliance, impact of the diet on overweight status and physical
and psychosocial health risks.

Low-fat diets

The definition of low fat in the literature is inconsistent, al-
though it appears to refer to a fat intake of ≤ 30% of energy.
This is a broad definition, however, since the range encom-
passes rates as low as 10%–15% and as high as 35%. Perhaps
this reflects controversy with regard to safety, because it has
been suggested that expressing dietary composition goals in
terms of fat as a percentage of energy is inadequate if total en-
ergy intake is not specified as well.35

Many studies that reported BMI or other anthropometric
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measurements indicated that the amount of fat in the diet was
not related to these measures.36–44 One study even reported
the highest BMI in the low-fat intake group.45

In general, epidemiologic data do not suggest problems as-
sociated with a fat intake of 30% of energy. However, as
Butte46 points out, the metabolic consequences of varying fat
content in the diet of infants and children has not been thor-
oughly studied. Some researchers suggest that more attention
should be paid to the psychosocial effects of lowering fat in-
take,47 or the possible long-term implications with respect to
hormonal48 or other changes not yet considered. At this point,
we cannot say whether the benefits outweigh the harms.

In general, dietary factors associated with “health bene-
fits” include the types of fats consumed and their ratios.
When combined with carbohydrates derived mainly from
whole-grain cereals, fruits and vegetables, pulses and nuts,
moderately high fat intakes (30%–35% of total energy) have
been associated with lower rates of obesity, diabetes and car-
diovascular disease in adults.49 Well-designed studies consid-
ering these dietary factors are required before the “optimal”
amount and type of fat intake for children can be determined.
Perhaps for some genetic predispositions, a “low-fat intake”
of 30% of energy may be warranted, but a general recommen-
dation is not supported.

Altered micronutrient intake

In the pediatric literature, there are no intervention trials us-
ing calcium or dairy products to promote weight loss. In lon-
gitudinal studies, researchers have shown that high intakes of
calcium and servings of dairy products are associated with
less body fat.50–53

Dieting and the development 
of eating disorders

It has been suggested that there is an association between di-
eting and the development of eating disorders; however, no
direct causal relation has been established or reported. The
association appears common in groups of “moderate to se-
vere dieters”54 or among those exhibiting “unhealthy” dieting
behaviours.55 Recent publications indicate that professionally
administered weight-loss interventions in overweight chil-
dren and adolescents pose a negligible risk of precipitating
eating disorders.55–57

Conclusions

The best treatment for obesity in the pediatric population
has not yet been defined. Given the multifactorial origin of
obesity, perhaps the focus should remain on targeting all
modifiable factors. The type of fat consumed, rather than
the amount of fat, may be more important in terms of dis-
ease risk. In addition, increasing physical activity and pro-
moting adequate daily intakes of vegetables, fruits and
whole grains have been convincingly shown to decrease the
risk of all diet-related chronic diseases (including over-
weight and obesity).

Recommendations

1. We suggest that the optimal dietary plan for achieving
healthy body weight and dietary counselling for adoles-
cents and children be developed with a qualified and expe-
rienced health professional (preferably a registered dieti-
tian) together with the individual and family to meet their
needs [grade B, level 2].

2. We recommend that a nutritionally balanced diet (de-
signed to reduce energy intake) be combined with other
supportive interventions to achieve a healthy body weight
in overweight and obese people of all ages and to ensure
the maintenance of growth in adolescents and youth
[grade C, level 4].

3. Long-term, randomized controlled trials of nutritional
therapy for obesity treatment in the pediatric population
are urgently required. Such studies should consider differ-
ent ethnic groups and ages, should be with and without
energy restriction and should address dietary efficacy, ac-
ceptability, long-term compliance, impact of the diet on
overweight status, and physical and psychological health
risks [grade C, level 4].
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The importance of physical exercise for obese or over-
weight children and adolescents is similar to that for
obese or overweight adults. However, there are age-

related and maturation-related differences in the pattern of
habitual physical activity and in the response to enhanced
physical activity. The purpose of this chapter is to describe
these differences and to propose recommendations that are
appropriate to the pediatric population.

Chapter 19 of these guidelines addresses the combined ef-
fects of dietary changes and enhanced physical activity in the
treatment of pediatric overweight and obesity. This chapter
focuses on studies that compared different exercise treat-
ments, or exercise with no exercise, although some of the
studies also included dietary interventions.

Data sources

The original intent was to include only RCTs with exercise in-
terventions of at least 12 months’ duration, in which the inde-
pendent variables included BMI or percentage body fat. How-
ever, the results of the literature search were poor. The
paucity of studies in this area was also reported in 2 Cochrane
reviews1,2 as well as in comprehensive reviews by the British
National Health System Centre for Reviews and Dissemina-
tion.3–5 Hence, this chapter addresses mainly RCTs that lasted
less than 12 months. However, studies that did not address
BMI or percentage body fat as dependent variables have been
excluded.

Habitual physical activity in children 
and adolescents

Various cross-sectional studies showed that obese children
and adolescents were less habitually active than their non-
obese peers.6,7 Some studies suggested that the level of adi-
posity was inversely related to level of physical activity,7 but
others did not show such a relation.8,9 However, on balance,
there is enough evidence to conclude that, as a group, obese
children and adolescents are less physically active than their
nonobese peers.10,11

A relation between obesity and total daily energy expendi-
ture is less clear. Although 1 study reported lower energy ex-
penditure in obese preschool children,12 another reported no
difference in energy expenditure between obese and non-
obese boys,13 and another reported higher energy expenditure
in obese than in nonobese adolescents.14 One reason for such
a discrepancy is the way in which energy expenditure is re-

ported. For example, in 1 study, absolute 24-hour energy ex-
penditure, determined using doubly labelled water, was re-
ported to be higher in obese adolescents than in their non-
obese peers, but lower in the obese group corrected for body
mass.14

Effects of enhanced physical activity
on body weight and composition

Enhanced physical activity does not seem to affect the body
weight and composition of healthy, nonobese children and
youth. However, there is sufficient indication to suggest that
enhanced physical activity, aerobic exercise in particular, is
beneficial to obese children and adolescents.4,5,10,11 Most of the
studies in this field compared the effects of diet-plus-exercise
interventions with the outcomes of exercise alone.15–18 Al-
though the inclusion of diet (and, sometimes, behaviour mod-
ification) in both arms of the RCT does not allow a focus on
the possible benefits of exercise alone, it does reflect real-life
situations in which therapy is multidisciplinary. Few studies
examine exercise as the only intervention. In these studies, the
beneficial effect on body weight or composition is similar to
that of the multidisciplinary intervention.19,20

Of major importance is the possible effect of enhanced
physical activity on abdominal and visceral fat. Studies in
adults have shown a beneficial effect. In children, 1 RCT20 in-
cluded 76 obese girls and boys (aged 7–11 years) who were
randomly assigned to either a 4-month moderate-intensity
aerobic program (45 minutes, 5 times per week) or a non-
exercise regimen. The exercise group had a significant de-
crease in visceral fat and a significantly lower increase in sub-
cutaneous abdominal fat. There are no data regarding the
effect of cessation of the intervention on these variables.

Effects of enhanced physical activity 
on comorbidities

In several small-scale RCTs, enhanced physical activity was
shown to affect obesity-related comorbidities. However, it is
not clear whether the beneficial effect was due to the exercise
or was secondary to a reduction in adiposity.

Insulin resistance

A crossover study21 involving obese children (aged 7–11 years)
was designed to assess the effects of enhanced physical activ-
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ity and its cessation on fasting insulin levels as a surrogate
measure of insulin resistance. A 4-month exercise program of
moderate intensity (45 minutes, 5 times a week) induced a re-
duction in fasting plasma insulin levels. However, insulin lev-
els reverted to pre-intervention values 4 months after cessa-
tion of the intervention.

Hypertension

In some studies,22–24 aerobic exercise was accompanied by a
reduction in resting arterial blood pressure in obese adoles-
cents, including those with hypertension. In contrast, an 8-
week intervention of aerobic exercise did not result in a
reduction in resting systolic or diastolic pressure in obese
children25 and adolescents.26 Likewise, 4 months of aerobic
exercise did not show changes in systolic blood pressure or in
total peripheral resistance in obese children aged 7–11 years.27

The reason for such inconsistency is unclear. It probably re-
flects differences in exercise intensity and duration, which
may or may not have induced hemodynamic changes.

Dyslipidemia

The effect of enhanced physical activity on plasma lipid levels
is unclear. Although some studies reported a beneficial effect,
others did not. For example, a 20-week diet-plus-exercise
program resulted in a rise in HDL cholesterol, compared with
no change in the diet-only group.22 In another study, 4
months of aerobic exercise resulted in a decrease in the level
of total triglycerides in obese children aged 7–11 years.21 In
contrast, a recent 12-month study28 showed no difference in
the effect on total cholesterol between the diet-plus-exercise
and diet-only groups.

Effects of reduced sedentary pursuits 
on obesity

An important area of research concerns the possibility that
obese children can benefit from a reduction in sedentary ac-
tivities, such as watching television and playing computer and
video games. Two RCTs carried out by Epstein and col-
leagues15,29 showed that a reduction in sedentary activities
was more efficacious than an increase in physical activity
(both groups were also given dietary education). In terms of
design and execution, these 2 studies are considered of high
quality.4 They are among the few RCTs with a large enough
sample (90 participants in the 2000 study and 61 in the 1995
study) to provide sufficient statistical power. Results from a
12-week randomized 2-arm pilot study involving 10 obese
children30 have suggested that contingent television watching
(i.e., allowing children to watch television if they pedal a sta-
tionary cycle) can be highly successful in reducing overall tel-
evision time, as well as in reducing body adiposity. This find-
ing is in line with a school-based RCT31 in which a reduction
in television watching over a school year resulted in a de-
crease in age-adjusted BMI. To date, this is the only large-
scale RCT that has documented a significant decrease in BMI
in a general school population. The mechanism for the bene-

fit of reduced sedentary pursuits is unclear, because spending
much time on such pursuits does not mean that the child’s
overall daily energy expenditure is reduced32 or that energy
consumption is increased.33 Likewise, data regarding chil-
dren’s weight and amount of television viewing34 or time
spent on computer or video games are inconsistent.35,36

Despite the above uncertainties, it seems that an exercise-
related prescription for obese children should include a re-
duction in time spent on sedentary pursuits, television watch-
ing in particular.

Current knowledge regarding exercise
prescription for obese children and youth

For adults, data are available regarding the type, optimal du-
ration, frequency and intensity of prescribed exercise. These
data are derived from studies that monitored morbidity-
related and mortality-related end points (e.g., first myocardial
infarction, survival after myocardial infarction, mortality).
Such studies are not available for the pediatric population.
Thus, even though abundant studies have examined the ef-
fects of enhanced physical activity on juvenile obesity, conclu-
sive, evidence-based recommendations on optimal exercise
prescription, including duration and frequency, cannot be
made.

During the 1990s and early 2000s, several groups pub-
lished guidelines for physical activity in the general popula-
tion of children and adolescents. For example, in 1991 the US
Department of Health and Human Services released Healthy
People 2000: National Health Promotion and Disease Preven-
tion Objectives,37 a strategy for improving the health of Amer-
icans by the end of the century. It promotes 30 minutes or
more a day of light to moderate exercise. In 1994 a consensus
group published guidelines for adolescents that recommend
30 minutes or more of moderate-to-high intensity exercise
3 or more times a week.38 In 1997 the US Centers for Disease
Control and Prevention (CDC) published guidelines for chil-
dren and youth.39 Like the previous documents, these guide-
lines recommend 30 minutes a day of medium-to-high inten-
sity exercise on most (preferably all) days of the week. In
contrast, guidelines from the American College of Sports
Medicine, the British Health Authority and, more recently, the
CDC suggest that total daily activity last 60 minutes.

The problem with all of these guidelines is that they are
not based on studies in which various exercise doses were
compared. They were, by necessity, constructed through con-
sensus of their authors.

Canada’s physical activity guidelines for children and ado-
lescents were published in 2002 through the combined effort
of Health Canada and the Canadian Society for Exercise Phys-
iology.40 Other contributors were the Canadian Pediatric Soci-
ety, the College of Family Physicians of Canada and the Cana-
dian Physical Activity Unit of the Public Health Agency of
Canada. 

Unlike previous guidelines that specify a duration of physi-
cal activity, the Canadian guidelines recommend an increment
to activities already performed by the child. The assumption is
that our children and adolescents are insufficiently active, and
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therefore any increment to their current activity pattern will be
better than the status quo. Another important element in the
Canadian guidelines is that any increase in the time devoted to
exercise should be coupled with a decrease in “screen time”
(i.e., watching television, playing computer or video games,
participating in chat groups). This approach frees time for the
child to become more physically active. Furthermore, the re-
duction in sedentary pursuits has its own merits, as discussed
above.

Conclusions

When explaining to a child the need for enhanced physical ac-
tivity, health professionals should emphasize the tangible,
short-term benefits, not the long-term health benefits. They
should emphasize nonregimented lifestyle activities, such as
games or a paper route, as these are more efficacious and in-
duce better adherence than regimented aerobic activities.
Physicians should also prescribe a reduction in sedentary pur-
suits, since this is a key element in exercise prescription.

Child-oriented prescription of exercise should always in-
clude fun and recreation.

Health professionals should emphasize activities that suit
the individual’s relative strengths. Obese children are tall,
buoyant in the water and often strong; thus, examples of suit-
able activities are basketball, lineman in football, shot-put
and water-based games. It is important for health profession-
als not to prescribe activities in which the obese child is likely
to fail (e.g., jumping, sprinting, rope climbing).

Health practitioners should consider including resistance
or strength training, supervised by an adult, in the exercise
prescription. The dividends of resistance training — higher
fat-free mass and muscle strength — are visible within
weeks. This speedy result increases the child’s motivation
and adherence.

Health professionals should use the Canada physical activ-
ity guides for children and adolescents40 to help increase ac-
tivity time and decrease “screen time.”

Recommendations

1. We recommend that the primary care physician or health
care team encourage children and adolescents to reduce
sedentary pursuits and “screen time” (i.e., television, video
games) [grade A, level 24,15,29].

2. We recommend that activity prescribed for children be
fun and recreational, with lifestyle activities tailored to the
relative strengths of the individual child and family [grade
A, level 241]. Health professionals are encouraged to em-
phasize the short-term benefits of physical activity rather
than the long-term health benefits to children [grade C,
level 4].
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For children over 2 years of age, Health Canada recom-
mends Eating Well with Canada’s Food Guide,1

which includes a range in the number of servings
based on age and energy needs, and Canada’s Physical Ac-
tivity Guides for Children and Youth,2 which recommends
30 minutes of physical activity a day over the initial 3–6
months, increasing after that to 90 minutes a day, while re-
ducing sedentary activity by 60–90 minutes a day. Despite
these recommendations, obesity among Canadian children
remains a growing clinical concern.

Data sources

Our objective was to review studies that have investigated the
effects of diet therapy in combination with exercise in the
treatment of childhood obesity. Key search terms included
childhood obesity, diet, exercise, physical activity, treatment
and nutritional therapy. Because few studies in the pediatric
literature had a duration and follow-up of ≥ 1 year, we in-
cluded those that lasted a minimum of 6 months.

Current knowledge regarding 
the treatment of pediatric obesity

Evaluation of treatments is complicated by the lack of an in-
ternational consensus on the definition of childhood obesity.3

For the purposes of this section, the definition of obesity used
in the studies examined was adopted.

Diet therapies and exercise regimens used in childhood
obesity studies have varied greatly. Dietary interventions in-
cluded nutrition counselling, various diets (e.g., the Traffic
Light Diet), generic reduced-energy diets and specific reduc-
tions to induce weight loss at a desired weekly rate. Despite
these differences, the main goal was to reduce energy intake
while maintaining normal childhood growth. Exercise treat-
ments included structured aerobic activity, assessed by per-
centage of maximum heart rate or maximum oxygen con-
sumption, lifestyle exercises or calisthenics. The duration of
physical activity ranged from 30 to 60 minutes and the fre-
quency from twice weekly to daily, under observation or at the
child’s discretion. Thus, it was difficult to analyze specific ef-
fects of exercise or diet types.

Results

We identified 31 studies of various types that addressed the
treatment of pediatric obesity and how diet and exercise are

related to obesity in this population; 14 that met the inclusion
criteria investigated diet and exercise in the pediatric popula-
tion.4–17 We found few RCTs. The age of children ranged from
3 to 17 years. All of the studies included both boys and girls.

The results of the studies were mixed. They did not consis-
tently show that the combination of physical activity and diet
treatment, with or without behaviour therapy, was a more ef-
fective treatment of childhood obesity than physical activity or
diet treatment alone. They revealed that weight loss, blood
pressure and BMI can be significantly reduced through each
treatment method. Similarity in weight change suggests that
decreased energy intake or altered metabolic rate through
exercise can alter weight, blood pressure and BMI in obese
children.6,9,17 Epstein and colleagues9 suggested that compar-
isons between diet plus exercise and diet alone are “compli-
cated because the change in energy balance is more marked
for diet than exercise, and the majority of the weight loss will
be due to diet, rather than exercise.” However, some studies
showed that the combination of physical activity and diet
treatment (with or without behaviour therapy) was more ef-
fective than physical activity or diet treatment alone in reduc-
ing triglyceride and cholesterol levels, percentage of body fat,
fat-free mass and skinfold measurements in obese chil-
dren.6,8,10,17 The long-term effects of these outcomes in obese
children are unknown.

In recent years, studies examining the treatment of obesity
have used a multidisciplinary approach, in which behavioural
therapy addressing such concepts as self-esteem and coping
mechanisms, physical activity and diet therapy were com-
bined. Earlier studies examined the impact of diet, activity or
behaviour interventions alone.10,18 It is not within the scope of
this chapter to review the effects of behavioural therapy on
treatment success. However, it is impossible and unrealistic
to separate behavioural treatment from physical activity or di-
etary intervention in the most recent studies.4,12,14 The evi-
dence is strong that multidisciplinary programs have been
more successful than previous programs that applied one dis-
cipline alone in treating obesity and maintaining the results
achieved during the course of the study. In these RCTs, the
control group received a physician’s or dietitian’s recommen-
dation to increase physical activity and reduce energy intake.
The treatment groups participated in structured physical ac-
tivity and continuing dietary guidance over 3–6 months. The
treatment groups achieved significantly greater success than
the control groups in enhancing endurance and reducing
body weight or BMI. The dietary interventions involved reduc-
ing intake by 15%–20% below estimated total energy expendi-
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ture4,12 or an intake of 1200–1500 kcal/d based on the Traffic
Light Diet.14 Physical activity treatment included two 60-
minute sessions a week. Children were encouraged to under-
take an additional session of 30–45 minutes individually4,12 or
an additional 60 minutes, 5 times a week, monitored individ-
ually but regularly counselled via telephone calls with coun-
sellors.14 The intervention groups had significantly reduced
BMI4,12,14 and body weight,4,12 whereas the control groups
gained weight. At follow-up 3 months to 1 year after treat-
ment, the treatment groups maintained their significantly
lower BMIs in comparison with the control groups. These
studies confirm the importance of a counsellor-guided, mul-
tidisciplinary program lasting at least 3 months in the treat-
ment of obesity.

Parental participation is also important in the treatment of
childhood obesity. Family-based treatment that includes
parental participation is associated with sustained weight loss
in obese children.6,8,11,19,20 In the studies reviewed, family-
based treatment included diet, exercise and behaviour modifi-
cation. The main difference between control and treatment
groups was in behaviour modification. Treatments that tar-
geted both parent and child in terms of diet and exercise
monitoring and behaviour modification resulted in greater
weight loss over 5 and 10 years than those that targeted only
the child or those with no specific target.8,20

Other considerations and limitations

Research into the treatment of pediatric obesity using diet
and exercise manipulation is evolving. Earlier research fo-
cused on changes in body weight and BMI, whereas more re-
cent studies consider lipid profiles, fat-free mass changes and
vascular function. However, data on the latter are limited, and
recommendations regarding the type of exercise and diet
combination to address these issues cannot be provided.

Pediatric obesity is a sensitive topic and must be addressed
with care. There are many concerns regarding possible side
effects and the child’s functioning in response to treatment.
In addition, it is not known what type of intervention pro-
motes and maintains healthy attitudes toward exercise and
eating. Solutions for pediatric obesity must be found. How-
ever, potential solutions cannot be recommended without
consideration of well-being after treatment.

Conclusions

There is an urgent need to treat childhood obesity. Despite this
alarming problem, few data are available describing the opti-
mum diet and exercise combinations for successful long-term
treatment. Few well-designed, long-term studies have ade-
quately defined the type of diet and activity that will promote
growth and reduce fat mass while positively affecting markers

for chronic disease. Available research illustrates the need for
professionally guided, family-oriented programs lasting sev-
eral months and addressing diet, activity and behaviour.

Recommendations

1. We recommend an energy-reduced diet and regular physi-
cal activity as the first treatment option for overweight
and obese children to achieve clinically important weight
loss and reduce obesity-related symptoms [grade A,
level 24,12,14].

2. We recommend ongoing follow-up by health profession-
als for a minimum of 3 months [grade A, level 24,6,12,14].
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Obesity in children and adolescents has increased
markedly over the last 20 years,1 along with the co-
morbid conditions associated with obesity.2 These

conditions include type 2 diabetes, non-alcoholic fatty liver
disease, dyslipidemia, hypertension, obstructive sleep ap-
nea, orthopedic problems and social and psychological con-
cerns. Obesity established in childhood and adolescence is a
known risk factor for obesity in the adult years.3 Conven-
tional treatments of obesity involving lifestyle modification
have had mixed results.3 There is a need to consider adjunc-
tive therapy (pharmacotherapy or surgery or both) in this
group, especially in those with or at high risk of comorbid
conditions.

Data sources

Studies selected for review in this section satisfied the follow-
ing criteria: they were prospective randomized or nonran-
domized clinical trials or case series; the study population
comprised overweight (BMI z-score ≥ 1.04 to 1.64) or obese
(BMI z-score ≥ 1.64) children or adolescents; ≤ 18 years of
age); duration of follow-up was at least 6 months (12 months
was preferred); the period of study was 1966 to the present.

A systematic review of MEDLINE, EMBASE and the Coch-
rane Controlled Clinical Trials Register was undertaken. This
review was limited to English-language journals. Syndromes
associated with obesity (e.g., Prader–Willi syndrome) were
excluded. Studies involving pharmacologic agents and surgi-
cal techniques that have been shown to have significant side
effects and are no longer in use were also excluded.

Pharmacotherapy for obesity in children
and adolescents

There are limited studies of pharmacologic intervention for
the treatment of obesity in children and youth. Three studies
involving the use of orlistat and 2 studies using sibutramine
form the basis for the following discussion. They were re-
viewed on an individual basis given the limited number of
studies available to guide recommendations.

Orlistat

Orlistat, a pancreatic and gastric lipase inhibitor, decreases
the hydrolysis of dietary triglyceride and thus prevents the ab-
sorption of cholesterol and free fatty acids from the gastroin-
testinal tract. Systemic absorption of the drug itself is limited.

The dose of orlistat in each of the 3 studies reviewed was
120 mg by mouth 3 times a day.

McDuffie and colleagues4 reported an uncontrolled pro-
spective trial of orlistat in 20 adolescents (12–17 years of age).
Participants also took part in a 12-week behavioural modifi-
cation program. Over the 6-month study, the participants’
mean BMI (and standard deviation [SD]) decreased from 42.7
(SD 1.3) kg/m2 to 40.7 (SD 1.4) kg/m2 and mean waist circum-
ference decreased from 112.2 (SD 1.1) cm to 109.6 (SD 1.2) cm.
The mean total cholesterol level also decreased, from 4.49
(SD 0.03) mmol/L to 3.92 (SD 0.12) mmol/L, as did the LDL
cholesterol level, from 3.04 (SD 0.03) mmol/L to 2.56 (SD
0.03) mmol/L. No changes in HDL cholesterol or triglyceride
levels or in the ratio of total to HDL cholesterol were observed.
Insulin resistance, as estimated using the homeostasis model
assessment of insulin resistance (HOMA-IR), and fasting in-
sulin levels decreased, from 5.54 (SD 1.80) to 3.94 (SD 1.68)
(p = 0.002) and from 172.2 (SD 12.9) mmol/L to 127.7 (SD
12.2) mmol/L, respectively. Although this study demonstrated
a modest weight loss and modest improvement in some car-
diovascular risk factors, the contribution of the drug therapy
compared with that of the psychoeducational program cannot
be determined. No abnormalities in fat-soluble vitamin levels
(on supplementation) were observed.

Ozkan and coworkers5 performed a prospective, open-
controlled study in adolescents with severe exogenous
obesity. Outcomes reported were limited to weight loss. The
22 participants in the treatment group received 120 mg of
orlistat 3 times a day in addition to conventional treatment
consisting of nutritional and lifestyle modification. The con-
trol group consisted of 20 obese adolescents who received the
conventional treatment alone. The duration of follow-up was
11 months (range 5–15 months). Of the 22 participants taking
orlistat, 7 withdrew from the study in the first month because
of intolerable gastrointestinal side effects. These participants
were not included in the results. The mean BMI in the orlistat
group decreased 4.09 (SD 2.9) kg/m2 and increased 0.11 (SD
2.49) kg/m2 in the control group.

In a third trial of orlistat,6 which has recently been re-
ported, 539 obese adolescents (aged 12–16 years) participated
in a 54-week double-blind RCT. They were randomly as-
signed, in a ratio of about 2:1, to receive orlistat or placebo
(n = 357 and 182, respectively). All participants took part in a
behavioural modification program, were counselled to con-
sume a reduced-energy diet and undertake an exercise rou-
tine. At the end of the trial, the mean BMI in the orlistat group
had decreased by 0.55 kg/m2 and in the placebo group had in-
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creased by 0.31 kg/m2. A significantly greater proportion of
treated patients decreased their BMI by 5% and 10% com-
pared with those taking placebo. Participants in the orlistat
group had a greater decrease in waist-to-hip ratio than did
those in the control group. There were no significant differ-
ences within or between the groups in terms of lipid profile
or fasting glucose or insulin levels 2 hours after glucose load-
ing either at baseline or at the end of the study. Diastolic
blood pressure decreased significantly over the course of the
study among those taking orlistat but not among those taking
placebo. Gastrointestinal side effects were common in the
orlistat group, although no major safety concerns were
raised.

Sibutramine

Sibutramine is a selective serotonin and noradrenaline re-
uptake inhibitor that is thought to increase satiety. Berkowitz
and colleagues7 carried out a double-blind RCT involving 82
adolescents aged 13–17 years. Both the active (n = 43) and
placebo (n = 39) groups participated in a behaviour modifica-
tion protocol. Over the 6-month study period, the BMI z-
score in the sibutramine-treated group decreased an average
of 0.2 (SD 0.2), compared with an average decrease of 0.1 (SD
0.1) in the placebo group. Mean waist circumference de-
creased 8.2 (SD 6.9) cm in the sibutramine group, compared
with 2.8 (SD 5.6) cm in the placebo group. No differences in
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Table 16: Summary of case series assessing bariatric surgery among adolescents since 1966 

Study 
No. and age 

of participants 
Initial mean 
BMI, kg/m2 Type of surgery (n) Results Complications (n) Follow-up 

Anderson 
et al13 

15 girls, 15 boys; 
age < 20 yr 
 

238% ideal 
body weight 
(BMI not 
available) 

Gastric bypass (23) 

Gastroplasty (7) 

187% ideal 
body weight 

Revision of surgery because of 
  failure to lose weight (4) 
Wound infection or dehiscence (3) 
Stomal obstruction (2) 
Atelectasis (3) 
Pneumonia (2) 
Subphrenic abscess (1) 
Death 3 days after surgery (1) 
Unexplained death 36 months 
  after surgery (1) 
Incisional hernia repair (3) 

5 yr 

Rand et al14 27 girls, 7 boys; 
age 11–19 yr 
 

47 RYGB (30) 

VBG (4) 

Mean BMI 
32 kg/m2 

Staple-line failure (1) 
Inadequate weight loss (3) 
Hypoglycemia (3) 
Anemia (3) 
Gallbladder disease (3) 

6 yr 

Strauss 
et al15 

7 girls, 3 boys; 
age 15–17 yr 

52.4 RYGB 62% weight 
loss 

Gallbladder disease (2) 
Pregnancy (3) 
Protein-calorie malnutrition (1) 

1 yr 

Stanford 
et al16 

3 girls, 1 boy; 
age 17–19 yr 

55.1 Laparoscopic RYGB 87% weight 
loss 

Persistent sleep apnea (1) 4–22 mo 

Capella 
and 
Capella17 

19 participants; 
age 13–17 yr 

49 VBG–RYGBP Mean BMI 
28 kg/m2 

Anemia (3) 
Ulcer (1) 
Gastrogastric fistulas (2) 
Gallbladder disease (2) 

1–10 yr 

Abu-Abeid 
et al18 

8 girls, 3 boys; 
age 11–17 yrs 

46.6 LAGB Mean BMI 
33.1 kg/m2 

Anemia (4) 23 mo 

Sugerman 
et al19 

19 girls, 14 boys; 
age 12–18 yr 

52  77% weight 
loss 

Pulmonary embolism (1) 
Wound infection (1) 
Ulcers (4) 
Death (2) 
Small-bowel obstruction (1) 
Incision hernia (6) 

14 yr 

Dolan and 
Fielding20 

14 girls, 3 boys; 
age 12–19 yr 

44.7 LAGB Mean BMI 
30.2 kg/m2 

Leaking port (1) 
Slipped gastric band (1) 

12–46 mo 

Inge et al21 20 participants; 

age 13–18 yr 

> 40 RYGBP with hand- 
  sewn gastro- 
  jejunostomy (10) 
Gastric bypass using 
  open laparotomy (2) 
Laparoscopic bypass (8) 

33%–53% 
excess 
weight loss 

Partial obstruction of roux limb (1) 
Bowel leak (1) 
Deep-vein thrombosis (1) 
Dumping syndrome (1) 
Dehydration (1) 
Food impaction in the 

  gastrojejunal anastomosis (1) 

3–24 mo 

Note: BMI = body mass index, LAGB = laparoscopic adjustable gastric banding, RYGBP = roux-en-Y gastric bypass, VBG = vertical banded gastroplasty. 

Source: Adapted from Apovian et al.22 



serum lipids, glucose or insulin levels or in insulin resistance
were observed during the controlled portion of the study. An
increase in systolic blood pressure or heart rate necessitated
the reduction or discontinuation of sibutramine in 44% of the
study participants. Two episodes of arrhythmia in the sibu-
tramine group also raised concern.

A second RCT of sibutramine involving obese adolescents
has recently been published.8 This 6-month trial enrolled 60
adolescents (aged 14–17 years) who had completed their lin-
ear growth; 30 received the drug, 30 the placebo. All received
dietary counselling and physical activity guidelines at the start
of the study. At the end of the trial, the reduction in BMI was
significantly greater in the sibutramine group than in the
placebo group: 3.6 (SD 2.5) kg/m2 v. 0.9 (SD 0.9) kg/m2 re-
spectively (p < 0.001). The reduction in waist circumference
was also greater in the sibutramine group: 7.2 (SD 5.5) cm v.
1.8 (SD 2.6) cm (p < 0.001). Triglyceride and very-low-density
lipoprotein levels decreased significantly from the baseline
level in the sibutramine group (p < 0.05). In this trial, no sig-
nificant changes were seen in blood pressure or heart rate.
No serious adverse events were noted.

Bariatric surgery in children 
and adolescents

Data on bariatric surgery in children and adolescents are ex-
tremely limited. Published reports are limited to case series
and individual clinical experience (Table 16). No RCTs were
available for review. Although several reports comment on
improvement in obesity-related comorbidities, the numbers
are limited. Thus, it is premature to provide meaningful con-
clusions on the effect of bariatric surgery on comorbidities in
adolescents. Series involving jejuno-ileal bypass9–12 were ex-
cluded, because this procedure has now been abandoned in
adults owing to high rates of morbidity and mortality.

Conclusions

Orlistat may aid in weight reduction in adolescents for up to
12 months. No data from a controlled study are available re-
garding reduction of cardiovascular risk factors. The long-
term effects on obesity and obesity-related morbidity have yet
to be determined. Gastrointestinal side effects may limit use
in adolescents. The dose of orlistat in each of the 3 studies re-
viewed was 120 mg by mouth 3 times a day. There is insuffi-
cient evidence to recommend an optimum dose. Sibutramine
may aid in weight loss for up to 6 months in conjunction with
a behavioural therapy program. However, long-term effects
on obesity and obesity-related morbidity have yet to be deter-
mined. Caution is recommended because increases in blood
pressure and arrhythmias have been associated with its use.

Given the complete lack of data in the prepubertal child,
the use of bariatric surgery in this group should be restricted
to controlled trials.

In adolescents, experience with bariatric surgery remains
limited and is associated with significant morbidity and mor-
tality in this age group. Long-term follow up studies are lack-

ing in this population. Use of bariatric surgery in adolescents
should be limited to exceptional cases and performed by ex-
perienced teams.

Recommendations

1. We suggest that orlistat be considered to aid in weight re-
duction and weight maintenance when added to a regi-
men of lifestyle intervention among adolescents [grade B,
level 1].

2. Because of lack of data for prepubertal children, the use of
pharmacologic agents in this group should be considered
only within the context of a supervised clinical trial [grade
C, level 4].

3. We suggest that bariatric surgery in adolescents be limited
to exceptional cases and performed only by experienced
teams [grade C, level 4].
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Excess body weight is associated with significant health
risks.1,2 In recent years, BMI has been adopted in
Canada3 and elsewhere2 as a useful indicator of excess

body weight for clinical and public health purposes. On the
basis of this measure, adults are considered overweight if
their BMI is 25–29.9 kg/m2 and obese if it is over 30 kg/m2.
Several studies have documented an increase in the preva-
lence of overweight and obesity in Canada in recent
decades.4,5 The most recent data from the 2004 Canadian
Community Health Survey indicate that about 36% of Cana-
dian adults are overweight and about 23% are obese.6 Given
the health risks associated with excess body weight, these
high prevalences translate into a substantial public health
burden. For example, it has recently been estimated that ap-
proximately 1 in 10 premature deaths in Canada is directly at-
tributable to overweight and obesity.7 Further, obesity ac-
counts for approximately $1.6 billion in direct health care
spending annually, in addition to $2.7 billion in indirect
costs, which include the loss of economic output due to ill-
ness, injury-related work disability and premature death.8,9

Given that long-term weight loss is difficult to achieve once
an individual becomes obese,10 the prevention of weight gain
and obesity is an important public health priority.11,12

One narrative13 and 2 systematic14,15 reviews published be-
fore 2002 examined interventions to prevent weight gain and
obesity. The narrative review considered there to be only
modest evidence of the effectiveness of community-wide pro-
grams for cardiovascular disease prevention in preventing
obesity, and no evidence to support individual-level education
on nutrition and exercise in the one study identified (Pound
of Prevention study). Fogelholm and Lahti-Koski15 identified
5 community intervention studies published since 1990 that
evaluated the use of physical activity in the prevention of obe-
sity. They concluded that most of the studies showed no ef-
fect of the interventions on BMI.  Hardeman and colleagues14

reviewed both observational studies and trials involving chil-
dren and adults. They concluded that the variability of the
study designs, samples and outcome variables made it diffi-
cult to identify effective interventions.

The role of physical activity in the prevention of weight
gain has been recently examined. In a systematic review of the
literature published before 2000, Fogelholm and Kukkonen-
Harjula16 concluded that weight maintenance following
weight loss was superior in groups whose program included
exercise. Yet, there is growing evidence that the typical exer-
cise prescription for health benefits (30 minutes of moderate-
intensity activity on most days of the week) is insufficient for

weight-gain prevention. In a recent consensus statement,17

the International Association for the Study of Obesity indi-
cated that “there is compelling evidence that prevention of
weight gain in formerly obese individuals requires 60–90
minutes of moderate intensity activity or lesser amounts of
vigorous intensity activity.”

In this chapter, we review the literature on the prevention
of weight gain and obesity in an evidence-based fashion in or-
der to provide an up-to-date assessment of strategies to pre-
vent weight gain and reduce the incidence of obesity.

Data sources

A full report of the methods and results of this systematic re-
view is available from the Canadian Task Force on Preventive
Health Care (www.ctfphc.org). In brief, we searched MED-
LINE, HealthSTAR and the Cochrane Controlled Trials Regis-
ter for peer-reviewed literature published from 1966 to March
2004. Nonrandomized trials and RCTs of interventions to
prevent weight gain and obesity in adults 18 years of age and
older with a mean BMI of less than 30 kg/m2 were reviewed.
We included studies if they provided at least 6 months’ fol-
low-up and either BMI or weight as an outcome variable. Tri-
als were systematically reviewed by both of us. Only studies
that were considered of good or fair quality were included.18

Interventions were grouped into the following categories:
community, dietary, exercise, and combined diet and exercise
interventions.

Results

Five community intervention studies were identified; they
were carried out in the United States between 1972 and 1993.
All 5 were considered to be of only fair quality in view of their
quasi-experimental design19 and relatively high nonresponse
rates and loss to follow-up. None was designed specifically to
prevent weight gain or obesity; rather, all were intended to re-
duce the prevalence of cardiovascular disease risk factors in
the population. The intervention in the Stanford 3 Commu-
nity Study,20 conducted early in the period using only a media
campaign, appears to have been successful in preventing
weight gain, at least in women. The interventions in the Stan-
ford 5 City Project21 and the Pawtucket Heart Health
Program,22 conducted in the 1980s and early 1990s, were able
only to slow the rate of weight gain in the intervention com-
munities compared with the control communities, and then
only according to the cross-sectional, not cohort, analyses.
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The study with the greatest emphasis on weight, the Min-
nesota Heart Health Program,23 failed to show a significant
difference between the intervention and control communities
with respect to weight gain during this same period.

The most positive results from a community intervention
were seen in a 5-year program in 2 South Carolina cities with a
high black population.24 Community-wide campaigns pro-
moting a healthy lifestyle resulted in a difference in the preva-
lence of overweight in the intervention city (increase of 0.3%)
compared with the control city (increase of 3.2%; p < 0.0002).
During the period when these studies were conducted, the
United States experienced a strong secular trend in increasing
prevalence of obesity.25 It appears that this trend generally
overwhelmed the impact of the community interventions.

Three identified studies employed dietary intervention
alone. One good-quality study demonstrated that small-
group counselling promoting a low-fat diet produced a sus-
tained weight loss over 2 years in highly motivated middle-
aged women.26 In an evaluation of the effect of a program of
individual clinical counselling on diet and exercise, Williams
and colleagues27 randomly allocated sedentary overweight but
otherwise healthy men (aged 30–59 years) to 1 of 3 groups:
energy-reduced diet, endurance exercise or no treatment. Af-
ter 1 year of follow-up, the men in the diet and exercise
groups had significantly reduced their body weight (BMI de-
creased by 2.45 kg/m2 and 1.41 kg/m2, respectively) compared
with those in the control group, whose BMI increased by
0.18 kg/m2. The weight loss in the diet group was signifi-
cantly greater than that in the exercise group. A third study, of
fair quality, illustrated that a less-intense self-help program
promoting a healthy diet (offered through a health mainte-
nance organization) failed to have a significant impact on
weight after 12 months’ follow-up.28

Four studies examined the impact of exercise programs
alone in the prevention of weight gain. One good-quality
study demonstrated that strength-training classes (offered
twice weekly over 39 weeks to a group of healthy middle-aged
women) produced significant favourable changes in body
composition, but no significant change in weight or waist cir-
cumference.29 Three studies of fair quality reported the out-
comes associated with endurance exercise programs for mid-
dle-aged men and women.27,30,31 The positive results seen by
Williams and colleagues27 are reported above. One study31

showed a significant graded relation between the intensity
and duration of exercise and the amount of weight loss over
8 months compared with a control group, while another30 did
not. Participants in the former study were heavier than those
in the latter study (mean BMI 29.7 v. 27.0 kg/m2), a feature
that may have contributed to their greater weight loss with
the exercise program.

Five studies of good32,33 or fair34–36 quality compared a
combination of diet and endurance exercise with a control
group in the prevention of weight gain. Only in the Da Qing
study36 was a direct comparison made between the individual
strategies and the combination of the 2. In this instance, the 3
intervention groups did not significantly differ from each
other or the control group in terms of weight change. The
other 5 studies all offered programs with a combination of

diet and physical activity. The programs that were effective in
weight reduction or prevention of weight gain were those that
included small-group counselling.32,33 Although attractive be-
cause of its low cost, intervention by telephone or mail ap-
pears ineffective.34 The use of a financial incentive has not
been shown to be of benefit.34 Furthermore, the limited evi-
dence available suggests that an intervention that focuses on
weight may be more effective than one that targets a broad
range of preventive health measures.35

Conclusions

Several observations can be made after examining the range
of individual-level programs for the prevention of obesity.
The impact of intervention programs is greater in the earlier,
more intensive phase than in the maintenance phase. Bene-
fits are maintained in programs that use individual27 and
small-group26,33 counselling, but not in those using telephone
support.37 Counselling is most likely to be effective with in-
tensive intervention in highly motivated participants.

Evidence from the Da Qing study36 and exercise interven-
tion studies30,31 suggests that a greater benefit in terms of
weight reduction and weight-gain prevention is observed
among those who are overweight than among those who are
of normal weight. A number of life stages have been identi-
fied as high-risk periods for the development of obesity. Two
studies in premenopausal women indicate that strength-
training exercise29 or a combination of diet and endurance ex-
ercise33 can either prevent the weight gain commonly associ-
ated with menopause32 or produce favourable changes in
body composition.29 Similarly, studies in middle-aged adults
(aged 30–65 years) demonstrate that endurance exercise27,31

or an energy-reduced diet have a positive influence.

Recommendations

1. Programs that combine a low-fat or energy-reduced diet
and endurance exercise have not been shown to be more
effective than programs using either component alone for
obesity prevention; both approaches should be considered
[grade B, level 3].

2. We suggest that individual and small-group counselling
for dietary interventions be considered for the prevention
of obesity in adults [grade B, level 2]. Counselling by tele-
phone, counselling by mail and financial incentives do not
appear to be effective, and we do not encourage their use
[grade C, level 3].

3. There is insufficient evidence to recommend in favour of
or against broad community interventions aimed at car-
diovascular disease risk reduction for the prevention of
obesity [grade C, level 3].
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The prevalence of childhood obesity in Canada has
tripled over the past 20 years.1 Research shows that
obese children who remain obese throughout adoles-

cence are predisposed to overweight and obesity in adulthood.2

Efforts to treat adult obesity often fail, and even the best chil-
dren’s programs are only modestly successful. Primary preven-
tion strategies are key to reversing current obesity trends.

The main focus of initiatives to date has been to attempt to
balance the energy equation. Indeed, much of the published
prevention literature reports interventions to improve the in-
take of healthy foods, increase physical activity and reduce
sedentary behaviour or to achieve some combination of these.
Considerable cross-sectional and longitudinal data suggest
that children and adolescents who are physically active at high
levels have less adiposity than those who are less active.3–14

Similar evidence supports a strong association between exces-
sive television watching and childhood obesity.6,8,10,15

In this chapter, we focus on prospective intervention re-
search with strong methodologic rigour (RCTs) that demon-
strated a reduction in obesity rates. The literature does not al-
ways include obesity outcome measures (e.g., BMI, percent
body fat); hence, we will examine interventions that also im-
proved healthy food intake, increased physical activity or re-
duced sedentary behaviour.

Data sources

A systematic search of MEDLINE, EMBASE, Cochrane Con-
trolled Clinical Trials Register, HealthSTAR, CINAHL, Eric,
PsychInfo, BIOSIS and SportsDiscus was conducted. The
search was restricted to studies of increased physical activity
(with or without modifying diet) or reduced physical inactiv-
ity. We also identified and analyzed articles from 3 recent ma-
jor reviews: the Cochrane Collaboration,16 an evidence-based
physical activity promotional summary by Timperio and oth-
ers17 and a detailed report by Thomas and colleagues18 evalu-
ating RCTs or cohort studies with strong methodological
rigour. Because some of these reviews did not examine arti-
cles written after July 2003, we subsequently performed a lit-
erature search for more recent original papers. Few studies
were long term (≥ 1 year); therefore, we included original pa-
pers with an intervention duration of at least 3 months.

Increasing physical activity

Thomas and colleagues18 critically analyzed 9 RCTs and 12
cohort studies that focused on increasing physical activity.

They found that only 8 were free of serious methodological
threats to internal or external validity, and of these, only 5
were of sufficient duration (≥ 3 months). Of these 5 studies, 4
commented on obesity-related outcomes; 2 of these showed
benefit from the intervention (Table 17).19,20

Specifically, Stephens and Wentz19 randomly assigned
black children in grade 4 to either a control group (45 minutes
of physical education a week) or an intervention group (an ad-
ditional 25 minutes of classroom-based aerobic physical activ-
ity 3 times a week) over 15 weeks. They found smaller skinfold
measurements and weight gains as well as better fitness and
flexibility scores in the intervention group. Tuckman and Hin-
kle20 compared a program of running 30 minutes 3 times a
week with regular physical education classes over 12 weeks for
mostly nonwhite students in grades 4–6. They noted that, after
the intervention, boys had less body fat and better endurance
fitness, and these characteristics persisted 8 months after
completion of the intervention. 

With the 2-year SPARK program, Sallis and colleagues21

found that specialist-led physical education classes increased
vigorous physical activity in school and increased endurance
in girls more effectively than in classes with trained class-
room teachers or non-trained teachers. However, there was
no change in BMI or skinfold measurements. Hansen and
colleagues22 randomly assigned 9–11 year olds (with and
without hypertension) to 3 extra physical education classes a
week for 8 months. Although fitness levels increased signifi-
cantly, no change in weight, height or triceps skinfold meas-
urements were noted compared with the control group. In
their RCT, Ernst and Pangrazi23 studied a 12-week, teacher-
led program entitled Promoting Lifetime Activity for Youth
(PLAY) for grade 4–6 students. Teachers increased lifestyle-
related physical activity by 15 minutes a day in addition to
physical education classes and encouraged regular physical
activity outside of school. Physical activity increased signifi-
cantly in the treatment group, and girls became more at-
tracted to physical activity.

Timperio and others17 identified 13 RCTs published be-
tween 1999 and 2003 of sufficient duration to meet our cri-
teria. Of these, 11 had multifaceted interventions32–42 and will
be discussed later in this chapter. The remaining 2 papers fo-
cused on increasing physical activity behaviour (Table 17).24,25

Ransdell and coworkers24 discovered that self-selected seden-
tary (primarily white) mother-and-daughter pairs randomly
assigned to a 12-week home- or community-based exercise
program all had improved fitness levels. However, no re-
duction in percent body fat as measured by bioelectrical im-
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pedance was seen. In a cluster RCT of 21 elementary schools,
Rowland and colleagues25 noted that intervention schools
with a travel coordinator hired to increase active commuting
to school significantly increased the development of such
travel plans; however, no changes in commuting patterns or
parental anxieties about traffic dangers were seen.

In a Cochrane review, Summerbell and others16 critically
reviewed long-term (≥ 1 year) and short-term (≥ 3 months)
intervention studies of the effects of physical activity in pre-
venting childhood obesity (Table 17). In the only long-term
outcome study,26 female kindergarten students taking part in
an aerobic exercise program over 30 weeks were less likely to
have an increase in BMI than those in the control group; how-
ever, the opposite was true for boys. Skinfold measurements
were lower in the intervention group at 30 weeks, but this was
of questionable clinical relevance. Flores’ Dance for Health
program27 targeted mostly black and Hispanic students in
grades 5–8 in a multifaceted intervention. Existing low-
aerobic physical education classes were replaced by health
classes twice a week and 50-minute dance classes 3 times a
week for 3 months. Significant reductions in BMI and in-
creases in fitness testing scores were noted only in girls com-
pared with those in the control group. The PLAY model was
used by Pangrazi and colleagues28 to evaluate physical activity
(pedometer step-counts) and measured BMI of grade 4 stu-
dents over a 12-week period. Students were either in interven-
tion schools (PLAY with or without physical education
classes) or control schools (with or without physical educa-
tion classes only). Increases in physical activity were seen in

all intervention students (especially girls), but there was no
effect on BMI.

Additional articles published since July 2003 are discussed
here (Table 17).29–31 Only 1 reported measures of obesity as an
outcome and found no benefit from the intervention, whereas
the other 2 demonstrated increases in physical activity levels.
A 4-month controlled trial (Project FAB) evaluated a daily 60-
minute physical activity class for sedentary adolescent girls.29

The class offered aerobic dance, sports and martial arts as
well as lessons on the health benefits of physical activity and
ways to become more active. This intervention prevented the
decline in cardiovascular fitness (maximum oxygen con-
sumption) seen in the control group and increased lifestyle
physical activity inside and outside physical education class.
However, no differences in exercise enjoyment, BMI or per-
cent body fat were seen.29

McKenzie and colleagues30 randomly selected half of 24
schools to receive a 2-year Middle School Physical Activity and
Nutrition program (M-SPAN). Classroom teachers were
trained to design and implement more active physical educa-
tion curricula. Students at the intervention schools increased
physical activity levels in class, but there was limited overall
increase in daily physical activity, which suggested that physi-
cal education classes alone did not provide the students with
adequate daily physical activity.

Saakslahti and colleagues31 looked at the physical activity
levels of children aged 4–7 years randomly assigned to the in-
tervention (designed to encourage physical activity through
an annual intensive session on the health benefits of physical
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Table 17: Outcomes of programs to enhance physical activity 

Results 

Study Study design 

Duration of 
intervention 

(follow-up) 

Grade or age 
of participants Change in obesity Other changes 

Stephens et al19 RCT cluster (school) 15 wk Grade 4 ↓ skinfold 

measurements 

↓ weight gain 

↑ fitness/flexibility 

Tuckman et al20 RCT 12 wk (8 mo) Grades 4–6 ↓ body fat (boys) ↑ fitness (boys) 

Sallis et al21 RCT cluster (school) 2 yr Grades 4 and 5 None ↑ physical activity 

↑ fitness (girls) 

Hanson et al22 RCT 8 mo 9–11 yr None ↑ fitness 

Ernst et al23 RCT cluster 
(classroom) 

12 wk Grades 4–6 Not measured ↑ physical activity 

Ransdell et al24 Randomized (no 
control) 

12 wk Girls, 14–17 yr None ↑ fitness 

Rowland et al25 Cluster RCT (school) 1 yr Primary school None No ↑ active 

transportation 

Mo-suwan et al26 RCT 30 wk (1 yr) Kindergarten None ↑ physical activity 

Flores27 RCT cluster 
(classroom) 

12 wk Grades 5–8 ↓ BMI (girls) ↑ fitness (girls) 

Pangrazi et al28 RCT cluster (school) 12 wk Grade 4 None ↑ physical activity 

Jamner et al29 RCT cluster (school) 4 mo Girls, grade 10 
or 11 

None ↑ physical activity 

McKenzie et al30 RCT cluster (school) 2 yr Middle school Not measured ↑ physical activity in class 

Saakslahti et al31 RCT 3 yr 4–7 yr Not measured ↑ physical activity outside 



activity, increases in family-based physical activity and physi-
cal activity lessons promoting fundamental motor skills) or
no intervention. Children in the intervention group played
outside more often and engaged in more high-activity play
than those in the control group, according to parent-recorded
observations.

Reducing sedentary behaviour

The review by Thomas and colleagues18 identified 6 projects
that measured the effects of reducing time spent watching tel-
evision and videos and playing video games (Table 18). The
duration of 5 of these was at least 3 months. In 1 RCT,32 the
efficacy of a 2-year Planet Health project on behaviour change
in grade 6–7 students was studied. Intervention schools
taught children to reduce television viewing to less than 2
hours a day. They also promoted healthy eating and physical
activity. A reduction in obesity prevalence (BMI, skinfold
measurements) was seen in girls but not boys. Television
viewing was reduced in both sexes in the intervention
schools, and this behaviour change had the greatest inde-
pendent effect on reducing obesity.

In Robinson’s33 RCT, grade 3–4 students were evaluated
following a 7-month screen-time-reduction intervention. The
children were encouraged to watch less television through
classroom curricula, home newsletters and an electronic tele-
vision-time manager system. Significant decreases in televi-
sion viewing time (not videotapes and video games) and obe-
sity measures (BMI, skinfold measurements, waist-to-hip
ratio) were seen, but there were no changes in fatty meal in-
take, physical activity levels or fitness test results. 

In a 12-week pilot RCT (GEMS Stanford), Robinson and
others34 studied the effects of dance classes and a home-
based program to reduce television viewing (curriculum and
electronic television-time manager system) and obesity in
black girls 8–10 years old. No significant differences in BMI,

waist circumference, fat intake or physical activity levels
(measured by accelerometry) were noted, but girls in the in-
tervention group watched less television while eating dinner.

The Cochrane Review16 identified 2 other multidimen-
sional programs that looked specifically at sedentary activity
(Table 18).35,43 The APPLES program was evaluated in a ran-
domized trial that studied differences between elementary
students undergoing the intervention (1-year school curricu-
lum promoting healthy eating and physical activity and reduc-
ing sedentary activity) or the control treatment (usual health
curriculum). The researchers noted greater gains in healthy
living knowledge but no significant changes in BMI, physical
activity or sedentary activity and only a modest increase in
daily vegetable servings in the intervention group.35 Dennison
and colleagues43 randomly assigned 176 daycare children to
intervention and control groups. Children in the intervention
group were encouraged to read instead of watching televi-
sion. Although BMI was unchanged at the end of the study,
fewer children in the intervention group watched more than 2
hours of television, and their total number of hours watched
was significantly lower than in the control group.

An extensive search of more recent literature revealed 1 ad-
ditional randomized school-based feasibility trial (Table 18).44

Salmon and others44 enrolled 10-year-old Australian children
in the Switch-Play intervention, in which 1 group was encour-
aged to increase physical activity and reduce sedentary time
through behaviour modification; another group increased
physical activity by developing fundamental motor skills; and
a third group engaged in both interventions. The third group
played outdoors more often and reduced computer and elec-
tronic game use more than the children in the behaviour mod-
ification group, according to self-reported evaluation scores.

Multifaceted interventions

In their systematic review, Thomas and colleagues18 identi-
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Table 18: Outcomes of programs to reduce sedentary behaviour 

Results 

Study Study design 
Duration of 
intervention 

Grade or age 
of participants Change in obesity Other changes 

Gortmaker et al32 RCT cluster (school) 2 yr Grades 6–7 ↓ BMI (girls) 

↓ skinfold measurements 

(girls) 

↓ TV viewing 

Robinson33 RCT cluster (school) 7 mo Grades 3–4 ↓ BMI 

↓ skinfold measurements 

↓ waist-to-hip ratio 

↓ TV viewing 

Robinson et al34 RCT 12 wk Black girls  
8–10 yr 

None ↓ TV viewing at dinner 

Sahota et al35 Randomized cluster 
(school) 

1 yr Elementary 
school 

None ↑ vegetable intake 

Dennison et al43 RCT cluster (daycare) 12 wk 2.6–5.5 yr None ↓ TV viewing 

Salmon et al44 RCT cluster (classroom) 8 mo 10 yr Not measured ↓ computer and electronic 

game use 

↑ outdoor play 



fied 27 RCTs evaluating the efficacy of preventive strategies
combining nutrition and physical activity. Of these, 20 were
of sufficient duration to be included in this report. Four
showed improvements in BMI or percent body fat (Table
19).27,32,36,45 Ten showed modifications in secondary outcome
measures, including improvements in fitness or physical ac-
tivity levels (1), improved nutritional intake (5) or both (4)
(Table 19).35,37,41,46–52 Six articles failed to demonstrate im-
provements in physical activity, diet or measures of obesity
and are not included in Table 19.34,39,40,42,54,55

In their study, Sallis and coworkers36 looked at the effects
of dietary modifications (lower-fat lunches from home and
school) and increased physical activity (daily physical educa-
tion classes and school-based physical activity outside of
classes) on students in middle-school (M-SPAN) over 2 years.

Twenty-four schools were randomly assigned to control or in-
tervention groups; their ability to amend policy and imple-
ment these changes varied. All students in the intervention
schools increased their physical activity levels, but the im-
provement was significant only for boys. Increased physical
activity was associated with a significant reduction in BMI.
Boys increased their physical activity during and outside physi-
cal education classes, whereas girls did so only during classes.
There was no significant change in fat intake at school. 

Planet Health incorporated a reduction in television view-
ing time, a reduction in total fat and saturated fat intake, and
an increase in physical activity and fruit and vegetable intake
over 2 years in grade 6–8 students.32 A significant reduction
in television viewing was noted, but the prevalence of obesity
(BMI, skinfold measurements) decreased only in girls. Girls
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Table 19: Outcomes of multifaceted interventions to reduce obesity 

Results 

Study Study design 

Duration of 
intervention 

(follow-up) 

Grade or age 
of participants Change in obesity Other changes 

Sallis et al36 RCT cluster (school) 2 yr Grades 6–8 ↓ BMI (boys) ↑ physical activity 

(significant) (boys) 

Gortmaker et al32 RCT cluster (school) 2 yr Grades 6–8 ↓ BMI (girls) 

↓ skinfold measurements 

(girls) 

↓ TV viewing 

↑ fruit and vegetable intake 

(girls) 

Burke et al45 RCT cluster (school) 1 yr 10–12 yr ↓ body fat (fitness + 

school nutrition group) 

↑ fitness 

Flores27 RCT cluster 
(classroom) 

12 wk Grades 5–8 ↓ BMI (girls) ↑ fitness (girls) 

Bush et al46 RCT cluster (school) 3 yr Elementary school None ↑ fitness 

Luepker et al37 RCT cluster (school) 2.5 yr Grades 3–5 None ↑ vigorous physical activity 

↓ fat intake 

Story et al41 RCT 12 wk Black girls 
8–10 yr 

None ↑ physical activity 

↑ low-fat food intake 

Nader et al48 RCT cluster (school) 1 yr (4 yr) Grades 5–6 None ↑ fitness (girls) 

↓ fat intake 

Fardy et al47 RCT 3 mo (2 yr) Grades 9–10  None ↑ fitness (girls) 

↓ high-fat food intake (girls) 

Sahota et al35 RCT cluster (school) 1 yr Elementary school None ↑ vegetable intake 

Walter49 RCT cluster (school) 5 yr Grades 4–9 
(low v. higher 
socioeconomic 
status) 

None ↓ fat intake (in high 

socioeconomic schools) 

Caballero et al50 RCT cluster (school) 3 yr Grade 3  

First Nations 
people (US) 

None ↓ energy intake 

Warren et al51 RCT 14–16 mo 5–7 yr None ↑ fruit intake 

Stolley et al52 RCT 12 wk Black girls 
7–12 yr 

None ↓ fat intake 

Harvey-Berino 
et al38 

RCT 16 wk Preschool First 
Nations people 
(US) 

↓ weight-for-height 

percentile 
(not significant) 

↓ energy intake 

Danielzik et al53 RCT cluster (school) 4 yr German students 
5–7 yr 

Trend in improved 
skinfold measurements 

(girls) 

 



also reported eating more fruits and vegetables, but this was
probably not clinically significant.

Burke and colleagues45 compared 5 different interventions
over 1 year in groups of students aged 10–12 years: aerobic
physical education classes; school nutrition lessons; aerobic
physical education classes plus school nutrition lessons;
school nutrition and home nutrition messaging; and home
nutrition teaching only. Although the 2 interventions that in-
cluded physical education resulted in improved fitness levels
in both sexes, only the group receiving physical education plus
school nutrition lessons had decreased percentage body fat.
There was a modest trend toward better results in physical ac-
tivity and nutrition behaviour when parents were involved.

In Flores’ study of the effects of aerobic-dance-oriented
physical education and health education classes (healthy nutri-
tion, substance abuse prevention, stress management) versus
regular physical education for middle-school students, a
greater reduction in BMI was seen among girls in the interven-
tion group.27 These girls also had a lower resting heart rate af-
ter the intervention compared with those in the control group.

Programs described in 5 articles increased physical activity
or fitness levels with or without improved nutrition (Table
19).37,41,46–48 Bush and colleagues46 studied the effects of a
multifaceted program (Know Your Body II) on elementary
students in 9 schools over 3 years. This program included a
school curriculum promoting healthy nutrition and en-
durance physical activity, parent education and screening for
cardiovascular disease risk factors. Although there were no
differences in ponderosity index (weight divided by height
cubed) and triceps skinfold measurements, the intervention
group had a better post-exercise recovery rate. Luepker and
coworkers37 studied the impact of the Child and Adolescent
Trial for Cardiovascular Health (CATCH) program on grade
3–5 students over 2.5 years. This study included 2 interven-
tion groups: the first involved changes in school food service
plus increased physical activity in physical education classes
and the CATCH curriculum; the other involved this school
program plus family education. Compared with controls,
both intervention groups showed higher levels of vigorous
physical activity and lower fat intake but no change in BMI or
skinfold measurements. Story and others41 randomly selected
54 girls aged 8–10 years for a 12-week community-based pilot
program that focused on healthy eating and increased physi-
cal activity. Family involvement was included. Although no
change in BMI or waist circumference was noted, interven-
tion students increased their physical activity levels and low-
fat food intake. In the 1-year San Diego Family Health Project,
Nader and colleagues48 studied the effects of interactive
games focused on increasing physical activity and healthy di-
ets in low-to-middle-income Anglo-American and Mexican-
American grade 5–6 students and their families. There was a
modest decrease in fat intake among Anglo-American stu-
dents and improved fitness scores among girls in the inter-
vention group but not among Mexican-Americans. Fardy and
others47 studied 879 grade 9–10 students in the PATH project
over 3 months. Students were assigned to an experimental
(25 minutes of aerobic exercise and 5 minutes of nutrition
and stress management) or control group (traditional physi-

cal education classes). Two years after the study period, girls
in the intervention group were consuming fewer high-fat
foods and had significantly higher maximum oxygen con-
sumption than those in the control group.

In 5 studies, nutrition improved without an effect on
measures of obesity (Table 19).35,49–52 In an evaluation of
the APPLES program over 1 academic year, Sahota and col-
leagues35 found that the intervention group ate more servings
of vegetables a day (0.3 servings) than the control group. In
the Know Your Body I project, Walter49 used classroom cur-
ricula to promote healthy diet and endurance physical activity
over 5 years. Students and parents were scored on behaviour
risk status for chronic disease. Walter discovered a significant
reduction in total fat intake among students of higher socio-
economic status, but no difference among those of lower so-
cioeconomic status. Caballero and colleagues50 implemented
a 3-year program for grade 3 children of Native American
descent (Pathways). This program included increased physi-
cal activity during and after school, improved school food
choices, healthy new food tasting at school and a home pro-
gram to encourage healthy active living. Intervention schools
offered lunches with lower fat content; their students had sig-
nificantly lower daily energy intake, although there may have
been some reporting bias. In the Be Smart Program, Warren
and associates51 divided students aged 5–7 years from high-
income families into 1 control and 3 intervention groups (nu-
trition; physical activity; nutrition and physical activity) with
school- and home-based components and followed them
over 14–16 months. Although not likely clinically relevant,
fruit intake increased significantly among the students in the
nutrition groups. In a 12-week RCT, Stolley and Fitzgibbon52

studied 62 black mother-and-daughter (aged 7–12 years)
pairs, in which the intervention focused on culturally appro-
priate modifications in diet and physical activity. The mean
percentage of daily energy from fat was significantly lower in
the treatment group than in the control group.

Two articles were published after July 2003 (Table 19).38,53

Harvey-Berino and Rourke38 evaluated the effects of home vis-
iting on preschool Native American children. Indigenous
peers taught 2 groups of mothers over 16 weeks through
home parenting classes. Lessons focused on healthy diet and
exercise or provided typical parenting support. Although not
significant, there were trends toward decreasing weight-for-
height percentile and reduced energy intake in the group re-
ceiving lessons on healthy lifestyles. In a long-term interven-
tion study involving children in elementary school (Kiel
Obesity Prevention Study) Danielzik and colleagues53 assessed
780 first-grade students from 18 schools randomly assigned to
the intervention (nutrition education plus 15-minute physical
activity breaks) or the control group. Four years later, the inter-
vention had produced only a small effect on the prevalence of
overweight, with skinfold thickness increasing to a lesser de-
gree in the intervention group than in the control group.

Conclusions

The number of well-designed, long-term, controlled pre-
vention studies targeting children is relatively low. Some
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short-term, school-based interventions achieved modest
success in increasing physical activity levels and reducing
sedentary activities. However, evidence of a significant im-
pact in terms of obesity prevention is limited. Few studies fo-
cused on the preschool age group, and thus an important
opportunity for early intervention was missed. Although
some studies addressed racial minorities, research on effec-
tive physical activity strategies for Canada’s ethnic minorities
and immigrant population is lacking. The need for quality
obesity prevention studies examining a wide range of inter-
ventions in all pediatric age groups and cultures remains a
priority.

Multifaceted programs implemented in multiple settings
and targeting behaviour change rather than isolated knowl-
edge acquisition are encouraged. Ensuring parental and fam-
ily involvement may be an important component. Such pro-
grams should be designed with methodological rigour and
evaluated over the long term.

Schools have emerged as pivotal settings for the promo-
tion of healthy active living. School-based interventions to in-
crease daily physical activity should include dedicated physi-
cal education class time with a focus on a variety of aerobic
activities as well as other opportunities for active recreation
before, after and during school. School-based initiatives that
reduce sedentary activity also show promise in preventing
obesity.

Long-term prospective intervention studies, particularly
those focused on early childhood and minority populations,
are needed.

Recommendations

1. We suggest limiting “screen time” (i.e., television watch-
ing, playing video or computer games) to no more than 2
hours a day to encourage more activity and less food con-
sumption, and to limit exposure to food advertising [grade
B, level 3].

2. The role of schools as pivotal settings for the promotion of
healthy active living and school-based prevention pro-
grams to reduce the risk of childhood obesity is encour-
aged, as are interventions to increase daily physical activity
through physical education class time and opportunities
for active recreation [grade C, level 4].

3. The development of programs in multiple settings target-
ing behaviour change with parental and family involve-
ment is encouraged [grade C, level 4].
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Canadian childhood obesity rates are increasing at an
alarming pace. They have tripled since the 1980s.1 Be-
tween 1981 and 1996, the proportion of Canadian chil-

dren who were obese (BMI ≥ 95th percentile) increased from
5% to 16.6% among boys and from 5% to 14.6% among girls.1

Treating such a high percentage of children is extremely chal-
lenging. With mounting evidence of persistent elevated med-
ical risks in children with obesity, even following successful
treatment, prevention must be the primary focus. There are
numerous opportunities to emphasize prevention of obesity
throughout life. In this chapter, we review nutritional inter-
ventions for the prevention of childhood obesity.

Recent reviews indicate that evidence regarding the pre-
vention of childhood obesity is limited.2–4 In this section, we
focus on more recent literature; however, there is currently a
paucity of high-quality evidence-based studies in this area.
For the purposes of this review, we accepted evidence of pre-
vention of childhood obesity in a study if the outcome meas-
ures included a change in prevalence of obesity in the studied
population.

Data sources

Studies were selected based on a systematic review of RCTs
showing changes in prevalence of obesity or behaviour. The
following electronic databases were searched: MEDLINE, EM-
BASE and the Cochrane Controlled Clinical Trials Register.
The focus of selection was prospective clinical trials aimed at
obesity prevention in children through nutritional interven-
tions and approaches.

Some studies other than RCTs were included to highlight
specific concepts or in the absence of relevant RCTs.

Nutrition in utero

Evolving evidence suggests that prevention of childhood obe-
sity may begin during pregnancy. It is important to address
the expectant mother’s weight and metabolic health, since a
healthy pregnancy improves the baby’s future nutritional
health. Babies born either small- or large-for-gestational-age
are at risk of later obesity.5,6 Ravelli and colleagues7 demon-
strated an association between famine in utero and later adult
obesity. The relation with mother’s state of health (through
maternal malnutrition or gestational diabetes) indicates that
maternal health may have an influence on obesity risk in the
offspring.7 However, these data are preliminary and limited,
no trials have shown how prescribed change in maternal nu-

trition influences obesity in the offspring, and RCT studies of
in utero nutrition in humans are not likely to be performed
for ethical reasons. However, although there is not enough
evidence on which to base a conclusion, the above-noted
studies suggest that prevention of childhood obesity com-
mences with proper in utero nutrition.

Nutrition in infancy

A number of variables in early infancy have been studied to
determine their relation to later obesity. Evidence suggests
that there are critical periods for the development of obesity,
including gestation and early infancy, the period of adiposity
rebound that occurs between 5 and 7 years of age, and adoles-
cence.8 Low and high birth weights are associated with an in-
creased risk of later obesity.9 Low birth weight, even if in the
lower range of normal, is associated with low muscularity in
early childhood and central fat deposition in childhood.10–12

Exclusive breast-feeding is considered the best way to en-
sure optimum nutrition for babies until 6 months, but does
breast-feeding contribute to the prevention of obesity in child-
hood? Data from the US Centers for Disease Control and Pre-
vention’s Pediatric Nutrition Surveillance System suggest that
breast-feeding is protective against pediatric overweight.13

Dewey14 found a strong protective effect in children aged 9–18
years. Birch and Fisher15 showed that children who are breast-
fed may learn to self-regulate energy intake better than non-
breast-fed infants. Breast-fed and formula-fed infants have
different responses to feeding; formula-fed infants dem-
onstrate a greater insulin response (possibly resulting in ear-
lier fat deposition) and higher protein intake.16–18 Breast-fed
infants adapt more readily to new foods, such as vegetables;
thus, the subsequent energy density, food preferences and nu-
trient variety of their diet are influenced by their being breast-
fed in infancy. The association between breast-feeding and pe-
diatric weight may also be influenced by behavioural factors.13

In addition, mothers who breast-fed their infants for longer
periods report less restrictive feeding behaviour at 1 year.19

The American Academy of Pediatrics20 recommends the
encouragement, support and protection of breast-feeding as
a strategy to prevent pediatric overweight and obesity. In 2004
Health Canada3 stated, “Exclusive breastfeeding is recom-
mended for the first six months of life for healthy term in-
fants, as breast milk is the best food for optimal growth. In-
fants should be introduced to nutrient-rich, solid foods with
particular attention to iron at six months with continued
breastfeeding for up to two years and beyond.”

Glenn Berall, Virginia Desantadina

23. Prevention of childhood obesity through nutrition:
review of effectiveness



In a recent meta-analysis of 29 studies,21 the authors con-
cluded that initial breast-feeding protects against obesity in
later life. They recommended further studies to examine sys-
tematically the effects of duration of breast-feeding on obesity
in adulthood and the effects of confounding factors on the re-
lation between breast-feeding and obesity.

Formula-feeding is associated with more rapid weight gain
in early infancy and an increased risk of obesity in childhood
and adolescence.22–25 Furthermore, a rapid increase in weight
in the first weeks of life may increase the risk of obesity.7

Nutrition in childhood

Access to energy-dense foods has been shown to have an im-
pact throughout childhood. The pattern of dietary intake of
fats and energy among children resembles that of their par-
ents.26 Although monogenic conditions contributing to
obesity have been identified, they contribute only a minor
component to childhood obesity;27 the major parental contri-
bution appears to be in terms of environmental influence.

According to Tershakovec and others,28 the early treat-
ment and management of obese people and secondary pre-
vention of obesity depend in part on the relation between
resting energy expenditure and age. Because resting energy
expenditure decreases as a child develops, the sooner pre-
ventative measures are established, the less likely the child
will become overweight.

Primary schools are particularly suitable for obesity pre-
vention programs, since children in this age group are re-
sponsive to health messages, and behavioural changes may
be maintained into adolescence and adulthood. Programs tar-
geting obese children and adolescents have reported positive
results, particularly those aimed at children in primary school
and those combining diet and exercise with parental involve-
ment. However, most of these studies targeted obese children
(often volunteered by parents).

Evidence shows that Canadian children tend not to eat
breakfast.3 Skipping breakfast may lead to overeating later in
the day and has been associated with increased BMIs.

Several factors inherent to fast foods may increase energy
intake, thus promoting a positive energy balance and increas-
ing risk of obesity. There is a direct association between fast-
food consumption and age, with consumption greatest in
adolescence. Those who eat more fast food also consume
more total fat, more sugar, less fibre and fewer fruits, vegeta-
bles and dairy products.29,30 They also tend to skip breakfast
and consume more food at supper.31 A school-based inter-
vention by James and others32 demonstrated a moderate de-
crease in sugar consumption and consequent reduction in
overweight and obesity. Bowman and colleagues33 studied na-
tionally representative household data to determine the habit-
ual diets (self-reported) of children in the United States. They
concluded that, on a typical day in which fast food is eaten,
children consume substantially more total energy and have
worse dietary quality than on a typical day without fast food.

The American Academy of Pediatrics policy statement20 on
the prevention of pediatric overweight states: “Families
should be educated and empowered through anticipatory

guidance to recognize the impact they have on their child’s
development of lifelong habits of physical activity and nutri-
tious eating.”

Higher weight has been associated with a greater amount
of television viewing in North America and Europe.34–36 How-
ever, the positive correlation with obesity is only partly ex-
plained by the limited activity. Childhood exposure to food
advertising also contributes to consumption of the higher-
energy foods being promoted.37

Parents as role models are key to promoting preventive
change in children, since they have a significant influence,
particularly on younger children.38 Parents appear to have
some influence on fruit and vegetable consumption among
middle-school students.39 However, interventions in this
realm need to be behaviour-based, because education pro-
grams only increase knowledge and do not change behaviour.

Nutrition in school

School staff have access to large numbers of children in an
environment that has the potential to support healthy behav-
iour and is favourable for the delivery of health promotion
programs.40,41 According to Hayman and coworkers42 in an
Atherosclerosis, Hypertension, and Obesity in Youth state-
ment for health and education professionals and child health
advocates, “School health programs initiated in preschool
and extending through high school have the potential to in-
fluence the cardiovascular health of the majority of US chil-
dren and youth.”

In the American Heart Association guidelines for primary
prevention of atherosclerotic cardiovascular disease begin-
ning in childhood, Kavey and others43 indicate that “an in-
creasing body of research now documents the safety and suc-
cess of intervention to reduce risk factors in childhood.

Programs that include recommendations for school-based
healthy eating appear to be successful: schools with such pro-
grams have been found to promote lower rates of overweight
and obesity, healthier diets and more physical activities than
schools without nutrition programs or interventions.32,44–47

For example, in a study reported by James and others,32 edu-
cation on reduced “fizzy drink” consumption resulted in be-
haviour change and weight reduction in intervention schools
compared with controls, although the impact was moderate.

School interventions also seem to be effective in bringing
about increases in children’s consumption of fruit and veg-
etables,48 and school-based low-fat diets have been found to
be effective.49 Frenn and colleagues50 found that the fat con-
tent in a student’s diet varied predictably by the student’s
stage of behaviour change. They concluded that, when imple-
menting interventions, less classroom time is needed when
the focus of the intervention is appropriate to the students’
stage of change and when those at more advanced stages act
as peer role models. Veugelers and Fitzgerald51 demonstrated
an association between bringing lunches to school and lower
risk of overweight.

Although the above studies point in specific directions,
they are weak by virtue of the small numbers of participants
and design limitations. Nevertheless, we recommend the en-
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couragement of school-based prevention programs to reduce
the risk of childhood obesity.

Conclusions

The number of well-designed, long-term, controlled studies
of obesity prevention in children is relatively low. Some stud-
ies have shown a modest protective effect of breast-feeding
against later childhood obesity. However, the connection
with adult obesity is not yet clear. Prevention may well best
be started while the child is still in utero. Increasing evidence
suggests that applying lifestyle changes to the entire child
life cycle is justified. In particular, there is a significant op-
portunity to have an impact by targeting children at school,
although identification of successful programs has been
challenging.

Recommendations

1. Discussion of the prevention of childhood obesity with the
pregnant mother is encouraged [grade C, level 4].

2. Exclusive breast-feeding of infants is encouraged until at
least 6 months of age to prevent later obesity [grade C,
level 4].

3. Discussion of limiting consumption of energy-dense
snack foods high in sugar and fat during childhood and
adolescence is encouraged [grade C, level 4].
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According to the World Health Organization, “the
fundamental causes of the obesity epidemic are so-
cietal, resulting from an environment that promotes

sedentary lifestyles and the consumption of high-fat, en-
ergy-dense diets.”1 In light of the increase in the prevalence
of overweight and obesity among adults and children in
Canada, the impact of obesity on noncommunicable and
chronic diseases, and the substantial costs to the health care
system (over $1.8 billion per year in 1997)2 and Canadian so-
ciety as a whole, policies to support environmental change
for obesity prevention and control are urgently required.

A number of authors have advocated an ecological ap-
proach to addressing the complex interaction of factors influ-
encing population weight status. Ecological approaches sug-
gest multilevel public health strategies to promote healthy
lifestyles and reduce obesity.3–8 Ecological approaches are
consistent with health promotion in that they can help to or-
ganize strategies that work both to support healthy lifestyles
among individuals and to influence policy to create opportu-
nities for social and cultural change.9 The emphasis here will
be on environmental and population-level strategies — not in
opposition to strategies at the individual level, but in support
of them. There are implications for policy at both levels.

Informing strategies to address 
the obesity epidemic

Inadequate surveillance of obesity, its determinants (food in-
take, physical activity and the social environment that influ-
ences these behaviours) and associated noncommunicable
diseases continues to limit understanding of the problem and
appropriate targeting of public health interventions. Without
adequate surveillance data, policy and planning measures can-
not be evidence based. A comprehensive and integrated sur-
veillance system must address a wide spectrum of planning,
implementation and evaluation needs to guide researchers,
policy-makers, health care planners and community organiz-
ers in the planning, development, implementation and evalua-
tion of effective obesity prevention interventions and policies.

Developing an evidence base for
environmental and population-level
policy interventions

Evidence-based practice is the systematic use of scientifically
rigorous evidence to inform practice. Unlike clinical decision-
making, where the evidence base is dominated by RCTs, envi-

ronmental and population-level policy interventions for obe-
sity prevention draw on a broad range of types of evidence
from a variety of study designs, epidemiologic observations,
experience with other public health issues (e.g., parallel evi-
dence from tobacco reduction), theory and informed opinion
to provide contextual relevance.10 There is a need to balance
practice-based evidence (community or culturally based prac-
tices that are successful within diverse populations) with evi-
dence-based practice.

The increasing prevalence of obesity and its impact on many
chronic diseases confirms the urgency with which the obesity
problem in Canada needs to be addressed. However, evaluation
of long-term RCTs could take years. There is a need to look at
practice-based evidence and community interventions to find
examples of successful obesity prevention initiatives. Such
thinking is consistent with a framework that has been pro-
posed for translating obesity-related evidence into action.10

This framework suggests that, as the potential population im-
pact increases, the promise of impact is such that intervention
is warranted even in light of lower certainty of evidence. How-
ever, funding research that includes evaluation of public health
interventions and “natural experiments” is essential to increase
the evidence base. Research is needed to determine the most
effective interventions to deliver, appropriate delivery vehicles
and the circumstances required for success. Continual moni-
toring of programs, evaluation and fine-tuning are required to
create effective policy recommendations.

Promising policy options for 
confronting obesity

Public health targets the community as a whole in terms of pre-
vention, regardless of the current level of disease risk.11 The
main objective of public health policy is to provide the popula-
tion with the best chance to enjoy as many years of healthy and
active life as possible. Effective implementation of a public
health approach to obesity will require a shift away from the
traditional focus on clinical management and individual behav-
iour change toward strategies that change the environment in
which these behaviours occur.12 A public health approach re-
quires the integration of various educational, environmental,
economic, technical and legislative measures to influence
change.12 The level of social change that was required for other
health and social issues, such as tobacco reduction, seatbelt
use, breast-feeding and recycling, will be needed for the cur-
rent obesity epidemic. These successful models have predomi-
nantly targeted environment and population-level policy.13
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Environmental strategies to promote 
healthy living

Environmental strategies involve institution- and community-
based interventions to promote healthy living. Their focus is
not necessarily on weight reduction or obesity prevention
per se, but on encouraging healthy eating, increased physical
activity and decreased sedentary living. Implementation of
environment-based strategies needed to encourage and sup-
port behaviour change requires the involvement of people
from relevant sectors outside the obesity field.14 Schools, work
sites, and local communities and municipalities are likely set-
tings for change.

A comprehensive school health program

A model for a comprehensive school health program has been
proposed to address obesity. This approach includes a broad
spectrum of activities and services that take place in schools
and their surrounding communities to enable children and
adolescents to improve their health, to develop to their fullest
potential and to establish productive and satisfying relations
in their present and future lives. Evidence suggests that such a
program would include 8 interacting components: health in-
struction, health services, school environment, food service,
school-site health promotion for faculty and staff, social sup-
port services, physical education classes, and integrated and
linked family and community health-promotion efforts.15 Re-
cent Canadian evidence has shown the dramatic effect of com-
prehensive school health programs on childhood obesity
rates, whereas individual components of the model (nutrition
programs) showed no effect.16 At this point, we do not know
the impact on obesity rates among children and adolescents of
recent provincial policies to address time spent in school
physical activity or to implement food policies such as bans on
soft drinks sold in school vending machines.17

Work-site obesity programs

Most published reports of work-site obesity programs have
emphasized a clinical perspective through occupational health
and safety departments that provide employees with coun-
selling, referral or resources for weight management.18 Com-
prehensive programs that include physical activity and, in
some cases, smoking cessation, weight reduction and sub-
stance abuse control have been shown to provide a cost–
benefit ratio to the corporation as high as 1:5; that is, an in-
vestment of $100 per employee in health promotion programs
can save up to $500 per employee through increased produc-
tivity and decreased absenteeism and turnover, medical costs,
occupational injuries and premature deaths.19 A recent sys-
tematic review concluded that work-site interventions to pro-
mote healthy eating and active living can result in healthier
weights among employees.20 A variety of moderately feasible
environmental interventions with estimated moderate impact
at work sites include the introduction of fitness facilities, bicy-
cle racks, shower facilities, flexible hours to accommodate
time for exercise, kitchen facilities, point-of-purchase nutri-

tion information in cafeterias and on vending machines, as
well as availability of healthy food choices at a reasonable price
through subsidization.21,22 A unique and relatively low-cost in-
tervention that has been evaluated for effectiveness is making
stairwells more easily accessible using prominent signage,
combined with artwork and music to increase the attractive-
ness of use.23 Although tested at a work site, stairwell interven-
tions have broader community applications.

Community initiatives

Community initiatives to promote healthy eating provide ready
access to a variety of nutritious, affordable foods and disincen-
tives for less-healthy alternatives. Targeted settings for inter-
vention include food retailers, food service operations and
community food producers. Point-of-choice nutrition educa-
tion in food retail and service operations has been used exten-
sively with variable success in motivating consumer choices.24

Pricing strategies have also been used to promote healthy food
choices. For example, reducing the relative price of low-fat
snacks has been effective in promoting their purchase from
vending machines in both adult and adolescent populations.25

Studies suggest that price decreases may be more powerful
than health messages in increasing consumption of healthy
foods.26 Interventions that take the needs of low-income peo-
ple into consideration may include community programs,
such as collective kitchens with a focus on healthy food
choices and access to public green space for community gar-
dens to support production of low-cost nutritious food as well
as active living. Little direct evidence exists on the effectiveness
of such programs; they are best considered within the context
of broader policy change to address economically vulnerable
groups, as described later (in the section “Strategies for popu-
lation-wide structural change”).

Strategies for community-wide active living combine me-
dia, newsletters, special events, promotional materials, infor-
mation lines, health fairs and partnerships with work sites and
schools. Based on the demonstrated effectiveness of commu-
nity interventions in increasing physical activity and improving
fitness, the Task Force on Community Preventive Services27

strongly recommends such campaigns. Canadian examples
include Saskatoon’s In Motion program (www.saskatoon
healthregion.ca/your_health/in_motion.htm), Active Healthy
Kids Canada (www.activehealthykids.ca) and Nova Scotia’s
Active Kids, Healthy Kids strategy.28 Community-based cam-
paigns to increase neighbourhood safety, provide adequate
lighting and advocate for park space are also plausible means
of making communities safer places to be physically active.29

In rural communities, construction of walking trails has been
found effective in promoting physical activity, particularly
among people of lower socioeconomic status.30 Such strate-
gies require buy-in from multiple sectors; thus, they are fre-
quently an entry point to broader, structural change.

Strategies for population-wide 
structural change

Most effective interventions to change diet and physical ac-
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tivity patterns at the population level adopt an integrated,
multidisciplinary, comprehensive approach; involve a com-
plementary range of actions; and work at individual, com-
munity, environmental and policy levels.31 A review of strate-
gies for population-based change reveals that their success
requires political support to ensure that programs are well
resourced and integrated into existing programs and struc-
tures.22 In addition, intersectoral collaboration and commu-
nity participation are essential to ensure that programs are
sustainable, tailored to meet local needs, able to reach more
than just the “motivated healthy” and prepared to capture lo-
cal opportunities.22

Dietary and physical activity guidance

Well-established policy approaches to the promotion of
healthy eating and active living are dietary and physical activ-
ity guidance. Such guidance builds on the population health
model and sets out strategic directions to encourage policy
and program development that is coordinated and intersec-
toral, supports new and existing partnerships, promotes the
efficient use of limited resources and strengthens research to
improve health. These standards and recommendations
could all be used as a foundation for consumer education
about portion sizes and the labelling of nutritional content of
foods. In January 2003, Health Canada announced new man-
datory nutrition labelling to help Canadians make informed
choices about healthy eating.32 A policy option is to consider
legislation to regulate “reasonable”-sized portions and en-
force disclosure of nutritional content of snack and fast foods
at point-of-purchase and on product labels.33

Land development and transportation planning

As land uses become separate, distances between them in-
crease, roads are more available than cycling paths or side-
walks, and vehicle travel becomes preferable.34,35 The propor-
tion of people who are overweight or obese increases as the
number of daily miles travelled on foot decreases.36 Accord-
ing to a study in 2000, a person’s immediate environment or
neighbourhood is the most important determinant of physi-
cal activity.37 Applying a public health lens to urban planning
would promote mixed land use and planning for active trans-
portation. Streets that incorporate pedestrian (connecting
pathways, sidewalks, crosswalks) and bicycle facilities (lanes
or paths) and that are “calmed” (discouraging high-speed ve-
hicle traffic through the use of speed bumps and obstacles)
facilitate active transportation.35,38,39 Eighty-two percent of
Canadians believe that governments should support spend-
ing on bike lanes.40

Potential legislative action and taxation policies

Potential legislative actions include taxation and media regu-
lation. Evidence from the tobacco control issue in Canada
suggests that taxation policies may be useful in addressing
obesity. In Canada, the goods and services tax and harmo-
nized sales tax (GST/HST) function as a “sin tax” for food:

basic groceries are exempt, whereas foods prepared by eating
establishments, those for catering and vending machines and
specific foodstuffs such as alcoholic beverages, soft drinks
and snack foods are taxed.41 Although initially the GST/HST
may have acted as a disincentive to purchasing foods promot-
ing obesity, over the long run there does not seem to be an
impact on purchasing. However, revenues from GST/HST on
foodstuffs could be earmarked for health promotion and obe-
sity prevention, as is the case in some states in the United
States.42

Viable policy options for Canada would be:
• Development of a strategy to complement GST/HST by

subsidizing the cost of low-energy nutritious foods with
taxes of sufficient magnitude to affect sales of high-energy,
low-nutrient foods.43 The effect would be a changed price
structure in favour of more nutritious choices.44

• Taxation policies that could promote physical activity in-
clude the removal of sales taxes on exercise equipment and
the offering of tax incentives to employers who provide
employees with fitness facilities.43

• Taxes to discourage urban sprawl, such as congestion or
traffic taxes, rush-hour tolls, subdivision fees and gasoline
taxes, may also promote physical activity by encouraging
densification and active commuting.33

Another policy area that is proving to be successful in to-
bacco control is regulating exposure to advertising and mar-
keting. The limiting of tobacco advertising through televi-
sion, billboards, magazines and other media outlets has
contributed to the decline in tobacco use in Canada. Children
may be particularly vulnerable to advertising of energy-dense
foods and marketing of fast foods.45 In a recent analysis of the
results of 123 peer-reviewed studies of food marketing, chil-
dren’s food consumption and weight status, the Institute of
Medicine found adequate evidence to link obesity rates and
marketing targeted at children.46 The following policy op-
tions are directed at children’s media and supported by the
Institute of Medicine report: restricting advertising of “junk”
foods during peak television-viewing times for children;43

regulating advertising time to ensure equal time for the pro-
motion of healthy foods;43 and using health warnings to iden-
tify energy-dense, nutrient-poor food choices, similar to the
health warnings found on cigarette packaging.43

Policies to decrease social vulnerabilities also deserve con-
sideration. Canadian data demonstrate inconsistent findings
with respect to the risk of obesity in groups of low socioeco-
nomic status. For adults, low education has been shown to be
a strong determinant of obesity;47 for children, living in a low-
income household has been shown to play a major role.48

More recent data from the 2004 Canadian Community Health
Survey: Nutrition show that children and adolescents living in
middle-income households have the highest rates of obesity,
and children and adolescents living in households with the
lowest education levels are most likely to be obese.49 For
adults, the association between lower education and higher
obesity continues to hold, and higher income status and
greater obesity are correlated, especially among men.50 De-
spite inconsistencies in data, it is important that policies are
implemented to protect socially vulnerable people from po-
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tential systemic barriers to achieving healthy lifestyles. Health
behaviours are embedded within environmental and social
contexts that may be beyond individual control. For example,
food insecurity may compromise the quality and quantity of
food consumed and indirectly affect weight status. The cost
of a low-fat basket of food was found to be higher than a nu-
tritionally adequate but higher-fat basket of food.51 Among
individual foods, those that are the most energy dense are of-
ten those that are the least costly.52 Food banks, on which the
most disadvantaged families are dependent, typically offer
foods of suboptimal nutritional quality.53

Approaches that target and assist individual people, the
family and communities to engage in healthy lifestyle pat-
terns through all stages of life are needed. Policies that sup-
port adequate income to improve health and encourage
healthier choices should be considered.33

Integration for a comprehensive approach
to obesity prevention

Obesity is a multifactorial disease, and solutions require a
multifactorial approach. Addressing obesity is not simply a
problem of public health. There is a need for various sectors
to work together to identify and introduce solutions. Policy
interventions in the area of tobacco control may provide in-
sights and shed light on potentially effective interventions in
the area of obesity prevention. Strategies must be population-
based as well as targeting the individual. Cooperation among
the food industry, educators, health care providers, families
and consumers is required. Governments have a central role
in developing strategies, ensuring that actions are imple-
mented and monitoring their impact over the long-term.
Ministries must be brought together to develop, design and
implement effective policy. Governments must work with the
private sector, health professional bodies, consumer groups,
academics, the research community and other nongovern-
mental bodies if sustained progress is to occur.

According to the Public Health Approaches to the Preven-
tion of Obesity Working Group of the International Obesity
Task Force,22 a comprehensive approach to obesity preven-
tion should:
• address both dietary habits and physical activity patterns

of the population;
• address both societal and individual level factors;
• address both immediate and distant causes;
• have multiple focal points and levels of intervention (i.e.,

at national, regional, community and individual levels);
• include both policies and programs; and
• build links between sectors that may otherwise be viewed

as independent.
To enhance success, healthy behaviours must be sup-

ported by public health measures, such as supportive envi-
ronments, and effective policy changes that promote
healthy weights and prevent obesity. The impact of obesity
points to the importance of prevention through healthy
behaviours, including increased physical activity and a
healthy diet beginning early in life, and continuing through
all stages of life.

Recommendations

1. The use of surveillance systems and measurement tools is
encouraged to determine the effectiveness and efficacy of
obesity prevention programs and interventions. The devel-
opment of a comprehensive, coordinated and rigorous
surveillance plan with strong links among program devel-
opers, advocates, policy-makers and other stakeholders is
encouraged as a key component in obesity prevention
[grade C, level 4].

2. Obesity prevention should take a multisector approach —
similar to that used for tobacco control in Canada. Preven-
tion efforts should invest in and target all age groups and
span life from infancy to old age. Innovative ways to pro-
vide access and programs to less economically viable citi-
zens should be developed [grade C, level 4].

3. Funding of all types of research at all levels to address
knowledge gaps and answer outstanding questions in the
area of obesity is a high priority. Research is needed to de-
velop, test and refine effective policies and interventions
(best practices) in obesity prevention to enhance the evi-
dence base for future public health interventions. Specific
emphasis must be placed on translating research into pol-
icy, programs and practice [grade C, level 4].
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This important effort to establish Canadian clinical
practice guidelines for the management and preven-
tion of obesity highlights the many gaps in our

knowledge in this area. Considerable new knowledge is re-
quired to optimize management and to prevent the growing
prevalence of overweight and obesity in Canada.

The Obesity Canada Clinical Practice Guidelines Expert
Panel and Steering Committee identified major gaps in
knowledge and articulated them in the form of 14 recommen-
dations for research (see executive summary, recommenda-
tions on research and policy [page S9]). They range from the
need for enhanced surveillance and population-based data to
new research on the biological, social, cultural and environ-
mental determinants of obesity. They call for funding of all
types of research, including research on effective treatment
strategies, policies and interventions.

Although the research recommendations are far fewer in
number than the recommendations for practice, they consti-
tute a significant agenda. They articulate only the most obvi-
ous gaps in knowledge that prevented the experts from devel-
oping recommendations in specific areas. Examination of the
practice guidelines suggests that our gaps in knowledge are
really much greater. Among the individual practice recom-
mendations, only a small percentage could be assigned the
highest grade and be supported by the highest level of evi-
dence. Many are based on much less evidence and are con-
sensus recommendations where it is not known whether the
benefits outweigh the risks. Significant new knowledge is re-
quired to fill these gaps.

Obesity research priorities

In support of the research recommendations that arose out of
the development of these clinical practice guidelines are other
efforts, both in Canada and elsewhere, to identify priorities
for obesity research. The results of these efforts have much in
common, but their focus varies considerably from a detailed
consideration of basic science questions to examination of
the structural and procedural changes needed to bring about
a more integrated system.

In August 2004, the National Institutes of Health (NIH) in
the United States published its strategic plan for obesity re-
search.1 This plan groups the research needs under 4 scien-
tific themes: preventing and treating obesity through behav-
ioural and environmental approaches to modify lifestyle;
preventing and treating obesity through pharmacologic, sur-
gical or other medical approaches; breaking the link between

obesity and its associated health conditions; and cross-
cutting topics, including health disparities, research re-
sources, multidisciplinary teams and translational research.
Specific research topics and short-, medium- and long-term
goals under each of these themes address many of the gaps
that surfaced during the process of developing these clinical
practice guidelines. For example, the need for enhanced sur-
veillance and to identify optimal intervention strategies at the
individual and population levels is clearly recognized in both
efforts.

In contrast, however, the NIH plan places significant em-
phasis on goals targeting basic mechanisms and determi-
nants of overweight, obesity and weight loss. For example,
specific goals include the use of model organisms (e.g., mice)
to identify novel pathways or molecules involved in regulation
of body composition, food consumption and physical activity
levels; the identification of genes associated with increased or
decreased risk of obesity in metabolically well-characterized
populations of men and women from diverse racial and eth-
nic groups; and the identification of components of the cen-
tral and peripheral nervous systems that are influenced by nu-
trition, physical activity, and social and environmental factors
to affect weight and body composition at critical periods
throughout life (e.g., the fetal period, neonatal period, ado-
lescence, pregnancy, menopause and older adulthood).

It is not surprising that an NIH strategic plan would em-
phasize basic research given that supporting such research is
a large part of its mandate. The recommendations arising out
of our effort to develop clinical practice guidelines are less fo-
cused on knowledge gaps in the laboratory and more focused
on gaps at the bedside. In addition, the breadth of the topics
covered by these guidelines has led to the appearance of rec-
ommendations for new research in populations and at the
level of policy.

In Canada, research recommendations relevant to the fed-
eral government’s Healthy Living Strategy were developed by
the Research and Surveillance Working Group of the Inter-
sectoral Healthy Living Network Coordinating Committee
(IHLN CC). This working group was struck in September
2004 to support “the development of an integrated research
and surveillance agenda for the IHLN CC by building on exist-
ing efforts.”2 Priority areas for action were identified through
a document review followed by a consensus conference. The
review generated a matrix of recommendations3 based on
many efforts to articulate priorities, including the NIH plan,
the work of Health Canada’s Advisory Committee on Popula-
tion Health and Health Security, the document Overweight
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and Obesity in Canada: a Population Health Perspective4 and
many other published and unpublished efforts to identify pri-
orities for action and research. This effort also identified the
need to fill research gaps on the determinants of healthy eat-
ing and active living and on evaluation of interventions at the
individual and population levels. The discussion extended to
consideration of infrastructure gaps where federal leadership
could play an important role. This working group identified
the need for increased capacity to implement an integrated re-
search, surveillance, policy and practice agenda; development
of a system to identify, review and disseminate best practices;
and development of common evaluation systems.2

Further work was done by the Chronic Disease Prevention
Alliance of Canada, in collaboration with the Canadian Insti-
tutes of Health Research (CIHR) and others to identify the sys-
tem changes needed to develop a fully integrated research and
evaluation effort. The vision of the participants was a research
system that would not only address gaps in basic knowledge,
but also move knowledge into action and, ultimately, have a
real impact on the health of the population. Through synthesis
of previous work, a series of key informant interviews and a
workshop discussion, this initiative identified several system-
level priorities, including the need to fill gaps in basic knowl-
edge about prevention, to understand the complex system
within which prevention is realized, to find new approaches
and methods and to shift from the paradigm of basic medical
sciences, such as anatomy, physiology and molecular biology,
to the “basic sciences” of marketing, political science and eco-
nomics (Asselbergs M, Birdsell J: unpublished report, 2004).
This work also identified the need for new funding structures
and processes, a systems orientation, a long-term horizon and
new capacity in the form of data infrastructure, qualified per-
sonnel and systems for knowledge transfer and utilization.

These various efforts to identify research priorities came
out of different processes, and each was motivated by different
objectives: developing a strategic plan for a research funding
agency, identifying the gaps that make construction of prac-
tice guidelines difficult, considering the goals of a federal gov-
ernment healthy living strategy. The work reflects input from a
wide range of stakeholders, including researchers, health
practitioners, policy-makers at multiple levels of government
and representatives of nongovernmental organizations. All of
these exercises pointed to a need for more population inter-
vention research to enhance the pool of “practice-based” evi-
dence. But to achieve this goal, many other gaps will also need
to be filled. Tools to support evaluation, enhanced surveil-
lance, including policy, and integration of systems of knowl-
edge creation, transfer and exchange are some of what is
needed to support the creation of new knowledge about what
works, for whom, when and under what circumstances. Basic
science was also seen as essential to understanding “why” and
to fuel innovation to find new solutions.

The combined research recommendations from these vari-
ous efforts span a wide range of knowledge gaps from genet-
ics to systems to policy. The specific recommendations are too
numerous to list, but simply put, they suggest the need for:
• increased support for all types of obesity research, from ba-

sic science in order to enhance our understanding of the de-

terminants of obesity, weight loss and weight maintenance
to research on the effectiveness of policy interventions; and

• increased capacity development, in the form of people,
surveillance systems, data infrastructure and other sys-
tems for knowledge creation, transfer and exchange.

Recent progress in Canada

In June 2000, the federal government established the CIHR as
the main federal agency responsible for funding health re-
search in Canada. CIHR consists of 13 “virtual” institutes,
each headed by a scientific director and assisted by an insti-
tute advisory board and a small staff. The mandate of the In-
stitute of Nutrition, Metabolism and Diabetes (INMD) is to
support research to enhance health in relation to diet, diges-
tion, excretion and metabolism; and to address causes, pre-
vention, screening, diagnosis, treatment, support systems
and palliation for a wide range of conditions and problems
associated with hormone, digestive system, kidney and liver
function. In 2001, the INMD undertook an extensive scan of
researchers and stakeholders, including policy-makers and
nongovernmental organizations, to identify priorities within
its mandate.5 In this scan, obesity emerged as a top priority,
both among those who worked in the area and among those
who did not. As a result of the scan and other factors consid-
ered by the institute’s advisory board, the INMD released its
first strategic plan wholly focused on obesity in May 2002.6

The plan identified 3 broad goals:
• Increase understanding of the measures, causes, preven-

tion, treatment and consequences of obesity and mainte-
nance of healthy body weights through the application of
innovative approaches.

• Increase understanding of obesity and healthy body
weights in Canada through surveillance of prevalence, risk
factors (including environment and policy), comorbidi-
ties, program and service utilization and efficacy, and di-
rect and indirect costs.

• Identify and promote utilization of health service and envi-
ronment policies for preventing obesity and promoting
healthy eating, active living and other factors affecting
healthy body weights.
Initiatives aimed at achieving these goals have been devel-

oped by the INMD in collaboration with many partners, includ-
ing the Heart and Stroke Foundation of Canada and the Cana-
dian Diabetes Association. Repeated requests for applications
have been issued for new obesity research. Specific opportuni-
ties have generally been open to any type of obesity research
across the spectrum of themes (basic science to population
health research). Two competitions were specifically focused on
childhood obesity. Researchers have been invited to apply for
grants to establish teams, training programs, full-scale projects,
pilot projects, and planning and development programs.

During the 1990s, the Medical Research Council of Canada
(MRC) was spending less than $1 million a year on obesity re-
search. By 2000/01, CIHR’s first year of operation, funding
had increased to $3.4 million. With the INMD’s strategic fo-
cus on obesity, total CIHR funding grew to nearly $20 million
a year in 2005/06, a 6-fold increase (Fig. 9). From 2000 to
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2006, 442 grants and awards related to obesity received a total
of $63 million in support from CIHR. Of these, 70% were
projects based in Ontario and Quebec (Fig. 10), but for many
projects, collaborating researchers come from multiple insti-
tutions and locations. In this period, research specifically ad-
dressing childhood obesity received $10 million, with the
bulk of this investment made over the past couple of years.

Sokar-Todd and Sharma7 found that basic science was the
dominant form of obesity research between 1970 and 2003 in
Canada. Basic science involving animal (29%) or human
experiments (16%) accounted for nearly half of all Canadian
obesity papers published during that timeframe. The group
originally led by Claude Bouchard at Laval University made
significant contributions to Canada’s strengths in basic and
clinical research. Laval University ranked 11th among institu-
tions in total obesity-related citations from 1991 to 20008 and
contributed to Canada ranking 4th among nations.9 Consis-
tent with these indicators, nearly 60% of CIHR-funded obesity
researchers who identified a research theme for their project
identified it as a basic science project; the remaining investiga-
tors picked clinical research, and only 1% picked population
and public health. These data must be considered in light of
the fact that, in 2000/01, many principle investigators did not
identify a theme for their projects; this classification system
was introduced during the transition from the MRC to CIHR.
In 2000/01, 42% of obesity-related research funds were allo-
cated to projects that had not been categorized; by 2005/06,
this had dropped to 3% of allocated dollars.

Although basic science was the predominant form of obe-
sity research in the early days of CIHR, support through obe-
sity-focused competitions has helped to increase research in
population health and has created some interest among the
small community of health services and policy researchers.
The initiative is also attracting the attention of isolated re-
searchers in some of the suggested new “basic sciences” of

business, economics, urban planning and the social sciences,
but more needs to be done to build capacity and break down
barriers to the engagement of researchers with a wide range
of expertise from transportation to policy to clinical treatment
to community-based intervention.

In addition to supporting individual and team-based re-
search projects, the INMD and the other CIHR institutes pro-
vide support and originate projects and initiatives aimed at
development of the research community. Although some of
INMD’s development funds go to other areas in INMD’s
mandate, support has been given to many meetings, projects
and initiatives relevant to the focus on obesity. Projects such
as Canada on the Move10 have contributed to innovation in
the collection of evidence based on “natural experiments,”
and a recent team-based research meeting facilitated net-
working and sharing of best practices among the leaders of
obesity and chronic disease research teams.

By creating a strategic focus on obesity research in Canada,
the INMD has helped to increase the number of researchers
interested in tackling obesity-related questions. The number
of people supported through CIHR grants and awards grew
from 60 in 2000/01 to more than 400 in 2005/06, a 7-fold in-
crease in the total number of researchers, collaborators and
salary awarded trainees. Another indicator of the increased in-
terest in obesity research is the rapidly expanding membership
in the Canadian Obesity Network (CON, www.obesitynetwork
.ca). Funding for CON, a Network Centre of Excellence, was
announced in March 2006, and by August it had 1000 regis-
tered members. CON will help to enhance networking be-
tween researchers in different disciplines and between re-
searchers, practitioners and policy-makers.

The future of obesity research in Canada

Although the creation of a focus for obesity research in
Canada has helped to increase the cadre of researchers inter-
ested in tackling the many relevant questions, it seems clear
that these researchers can manage to address only the tip of
the proverbial iceberg. Canadian researchers are providing
important new information in many areas such as indices of
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cardiovascular risk,11 the independent roles of exercise and
weight loss in reducing risk12 and the potential for school-
based nutrition programs to prevent childhood obesity.13 In
the future, recently funded work will provide new knowledge
on the genetic determinants of obesity, the best design for an
integrated, interdisciplinary obesity care management sys-
tem, and the treatment preferences of overweight children
and their parents. Although many other projects are currently
underway, many more issues remain to be addressed.

Given that so many gaps remain, the institute advisory
board has advised the INMD to remain focused on obesity
through 2008. With added support from other agencies, in-
cluding the Heart and Stroke Foundation of Canada, the Net-
work Centres of Excellence, the Public Health Agency of
Canada and the Canadian Population Health Initiative, there
is room for optimism that, in a future revision of these guide-
lines on the management and prevention of obesity, greater
certainty will be accorded many of the recommendations.
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Translating evidence from clinical trials into clinical
practice is an important issue, and the literature is
sparse in this area. We must rely on reports describing

ongoing initiatives, such as that of the Canadian Hyperten-
sion Education Program.1 Grimshaw and Russell2 noted that
55 of 59 published assessments of the implementation of
clinical practice guidelines reported statistically significant
improvements in the process of care and changes in health
professional performance. However, there are examples of
studies in which the results were varied. Most authors con-
cluded that there is a need for more research on the topic.3 In
Canada, medical and health organizations are aware of their
responsibilities in this regard; for example, the Canadian In-
stitutes of Health Research (CIHR) is putting more emphasis
on the need to link scientific research to social and health
outcomes.

Implementation may be defined as the passage from sci-
ence into action or the practical result of a transfer of knowl-
edge into clinical practice. Implementation happens when
there is adoption and application of scientific recommenda-
tions related to a specific outcome.

Implementation is part of a continuum, which includes
dissemination through publications and the development of
clear messages, educational materials and practical tools. All
of these facilitate decision-making in clinical practice. Imple-
mentation is successful when the target audience will benefit
from the application of evidence-based recommendations.
Dissemination can be orchestrated by a central organization,
but implementation must be carried out locally by individuals
or organizations.

The transfer of information 
into clinical practice

Physician, patient and community acceptance of the scientific
evidence is a key component of the knowledge-transfer
process. For example, in the case of these clinical practice
guidelines on the prevention and treatment of obesity, the
transfer of information into clinical practice should focus on
establishing weight reduction and maintenance as an impor-
tant secondary prevention strategy for diabetes and cardiovas-
cular disease. Such a message could get attention and respect
from clinicians and motivate them to be involved in the adop-
tion and implementation of the guidelines.

Passive dissemination has not had an effect on clinical
practice in the short term.4 Moreover, the publication of
guidelines as a stand-alone exercise produces little change in

clinical practice and no change in health outcomes.5 However,
the literature does suggest that a multifaceted set of interven-
tions may affect practice and help in the implementation of ev-
idence-based recommendations. More research is warranted
to understand the mechanisms of implementation.3

Canadian family physicians say that they prefer to receive
new clinical information through discussions with colleagues
or consultants6 and by reading review articles in medical jour-
nals and textbooks. They find several formats useful, includ-
ing short pamphlets summarizing guidelines, pocket cards,
flow charts and clinical algorithms. Factors that encourage
the adoption of clinical practice guidelines are endorsement
by respected colleagues and physicians’ own specialty organi-
zations, the user-friendliness of the format in which guide-
lines are presented and consistency with predominant local
practices. Although it has not been demonstrated that physi-
cians actually use guidelines presented to them according to
these preferences, it is logical to provide the information in a
format that we know will be well received and accepted.

A study to determine whether guidelines increased the use
of recommended drugs, such as β-blockers, for the secondary
prevention of coronary artery disease showed that the devel-
opment of a network of local key opinion leaders is an impor-
tant component of a successful dissemination and imple-
mentation strategy.7

Barriers

Barriers to implementation are multiple and can be encoun-
tered at different levels. For instance, lack of time, prescrip-
tion costs and patient nonadherence have been observed as
key barriers.8 Methods for improving implementation should
be centred on more education for physicians and patients; the
promotion, publication and increased availability of guide-
lines; simplification of guidelines; and improved clarity.

Most primary care physicians do not treat obesity.9 They
cite lack of time, resources and insurance reimbursement,
and lack of knowledge of effective interventions as significant
barriers.

In addition, lack of reimbursement programs for patients
wishing to seek professional services from a trained dietitian
is a major barrier limiting access to an important clinical in-
tervention that has proved to be effective.10

Other barriers may be encountered in the patient’s envi-
ronment, and these should be addressed on an individual ba-
sis. For example, in an intervention to reduce obesity in
schools,11 the school administration and lack of family partic-
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establishing weight reduction and maintenance as an impor-
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from clinicians and motivate them to be involved in the adop-
tion and implementation of the guidelines.

Passive dissemination has not had an effect on clinical
practice in the short term.4 Moreover, the publication of
guidelines as a stand-alone exercise produces little change in

clinical practice and no change in health outcomes.5 However,
the literature does suggest that a multifaceted set of interven-
tions may affect practice and help in the implementation of ev-
idence-based recommendations. More research is warranted
to understand the mechanisms of implementation.3

Canadian family physicians say that they prefer to receive
new clinical information through discussions with colleagues
or consultants6 and by reading review articles in medical jour-
nals and textbooks. They find several formats useful, includ-
ing short pamphlets summarizing guidelines, pocket cards,
flow charts and clinical algorithms. Factors that encourage
the adoption of clinical practice guidelines are endorsement
by respected colleagues and physicians’ own specialty organi-
zations, the user-friendliness of the format in which guide-
lines are presented and consistency with predominant local
practices. Although it has not been demonstrated that physi-
cians actually use guidelines presented to them according to
these preferences, it is logical to provide the information in a
format that we know will be well received and accepted.

A study to determine whether guidelines increased the use
of recommended drugs, such as β-blockers, for the secondary
prevention of coronary artery disease showed that the devel-
opment of a network of local key opinion leaders is an impor-
tant component of a successful dissemination and imple-
mentation strategy.7

Barriers

Barriers to implementation are multiple and can be encoun-
tered at different levels. For instance, lack of time, prescrip-
tion costs and patient nonadherence have been observed as
key barriers.8 Methods for improving implementation should
be centred on more education for physicians and patients; the
promotion, publication and increased availability of guide-
lines; simplification of guidelines; and improved clarity.

Most primary care physicians do not treat obesity.9 They
cite lack of time, resources and insurance reimbursement,
and lack of knowledge of effective interventions as significant
barriers.

In addition, lack of reimbursement programs for patients
wishing to seek professional services from a trained dietitian
is a major barrier limiting access to an important clinical in-
tervention that has proved to be effective.10

Other barriers may be encountered in the patient’s envi-
ronment, and these should be addressed on an individual ba-
sis. For example, in an intervention to reduce obesity in
schools,11 the school administration and lack of family partic-
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ipation were perceived as barriers at some schools. The prob-
lem was not dissemination of information, but rather local
barriers that should be addressed individually (e.g., meeting
with the director or parents’ organization, or a contract with
providers of food or drinks in vending machines).

Outcomes-based approach

Implementation is an ambitious task; however, it can be lim-

ited to specific goals. Table 20 lists various goals of an imple-
mentation program and suggests some ways to achieve them.

Global implementation plan

A plan for the global dissemination and implementation of
guidelines on obesity should be multifaceted. The plan
should involve a sequence of events, such as publication in
peer-reviewed and non-peer-reviewed journals.12 An abridged

version should also be developed and
tailored to target audiences (most likely
physicians, registered dietitians and
nurses). Simple, consistent messages
should be developed and repeated over
and over in every publication. Slide sets
for medical educators and the general
public, as well as 1-page summaries,
should be made available and should
be freely downloadable from a Web
site. Sister scientific organizations
should be involved in dissemination
and implementation. They should be
asked to inform their members about
the new guidelines on obesity manage-
ment.

Because education is part of the
medical tradition, small-group, prob-
lem-based workshops should be de-
veloped and held around the country.
The support of universities, the Col-
lege of Family Physicians of Canada
and various pharmaceutical sponsors
should be sought. These groups could
also be asked to facilitate faculty devel-
opment or “train-the-trainers” ses-
sions. To ensure continual quality im-
provement, a committee could be
created to measure outcomes and
monitor the effectiveness of the imple-
mentation program.

Key elements in an integrated ap-
proach to implementation are a task-
oriented management program (task,
who, when) and a timeline. A simple
checklist for developing an implemen-
tation plan13 is provided in Box 7 as a
guide to initiate an implementation
process. Coordination is important.
This should be done by a steering com-
mittee and various working groups.

Systems-based 
implementation

There is compelling evidence that,
when a guideline can be implemented
as a protocol in an organization (e.g., a
hospital), it may influence and opti-
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Table 20: An outcomes-based approach to the implementation of clinical practice guidelines 

Area of change Outcome Interventions to achieve outcome 

Attitude Changes in awareness 
toward new understanding 
of the science 

• Publication in peer-reviewed journal 

• Endorsement by respected scientific 
societies and key opinion leaders 

• Lectures 

Knowledge Exposure to new 
information, new concepts 

• Publication in peer-reviewed journal 
and in many scientific journals 

• Endorsement by respected scientific 
societies and key opinion leaders 

• Lectures 

• Information available on Internet, 
cited in textbooks 

Skills, 
behaviour 

Development of skills in 
using a new tool  
(e.g., a new classification, 
drug prescription) 

• Production of clear messages 

• Provision of simplified summaries 

• Development of tools, charts and 
treatment algorithms, as well as 
personal digital assistant (PDA) 
applications 

• Provision of education through 
interactive sessions and all of the 
preceding 

Practice, 
bedside 
behaviour 

Use of the recommendations 
at the clinical level 

• All of the preceding 

• Development of computer-aided 
decision support systems, prompts and 
the use of reminders, tracking systems 
and goal-oriented management 

Organization 
and system 

Adoption and development of 
a protocol to be used in an 
organization (e.g., hospital) 

• Adoption of a protocol 

• Inclusion and integration of protocol 
into management software and 
tracking systems 

• Encouragement of audits and 
soliciting of feedback based on group 
performance 

• Development of information 
technology 

Patient Patient adoption and 
adherence to the 
recommendations 

• Adoption and adherence to the 
recommendations and treatment 

• Involvement of family and caregivers 

• Collaboration of resources at the 
workplace 

• Use of tracking systems, prompts 

• Maintenance of a communication link 

• Use of computerized reminders 

• Interdisciplinary intervention involving 
communication links among 
professionals 



mize case management. For instance, the Cardiac Hospital-
ization Atherosclerosis Management Program (CHAMP)
study14 evaluated the implementation of a post-myocardial in-
farction (MI) management protocol. The authors found that,
when the post-MI protocol was used, the rate of death or re-
current MI after 1 year was reduced from 14.6% to 6.4%. Im-
plementation would be facilitated if a clinical protocol on the
management of obesity could be developed and adopted by
hospitals, specialty clinics, family practice groups and exist-
ing obesity clinics.

Conclusions

Obesity remains a leading condition that is linked to morbid-
ity and mortality worldwide. Goals for weight levels are sel-
dom achieved. It is therefore highly desirable to improve
treatment and prevention of this condition. This will require
the participation of all professionals involved in health care,
from government levels to the individual physician, allied
health care professionals, patients and their families.

Recommendations

1. Dissemination of the guidelines can be orchestrated by a
central organization, but implementation should be car-
ried out locally by individuals or local organizations [grade
C, level 4].

2. The transfer of information into clinical practice should
focus on establishing weight reduction and weight control
as an important secondary prevention strategy for diabetes
and cardiovascular disease [grade C, level 4].

3. More research is needed to improve understanding of the
mechanisms of clinical practice guidelines implementa-
tion [grade C, level 43].

4. The guidelines should be disseminated in a simple, clear
format that will be well received and accepted [grade C,
level 4].

5. A network of local key opinion leaders should be devel-
oped as an important component of a successful dissemi-
nation and implementation strategy [grade C, level 45].

6. A multifaceted global dissemination and implementation
plan should involve a sequence of events, including publi-
cation in peer-reviewed and non-peer-reviewed journals
[grade C, level 410].

7. To ensure continual quality improvement, a committee
should be created to measure outcomes, then monitor the
effectiveness of the implementation program [grade C,
level 4].
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Box 7: Developing an implementation plan 

• When should we start implementation? 

• How should we start implementation? 

• Who will our initial target population be? (Start small!) 

• With what services and materials should we start? Which 
ones should we add later? 

• How will we know when we are ready to expand our 
services? 
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