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Section I. Purpose and Background
Purpose
This review will be used by the Canadian Task Force on Preventive Health Care to provide guidance on
the production of new clinical practice guidelines to address obesity in childhood in primary care settings.
A previous guideline (1994) included screening for and treatment of obesity in children but did not
consider primary prevention.1 This review will examine the evidence to support intervention in normal
weight and in overweight / obese children and youth in the primary care setting in Canada. The lack of
updated Canadian guidelines on this topic and the growing burden of obesity were key reasons for which
this topic was chosen. Other Canadian and international groups have provided guidance on obesity
screening, management, and prevention, including the Canadian Clinical Practice Guidelines for the
Prevention and Treatment of Obesity in Adults and Children (2007),2 the Scottish Intercollegiate
Guidelines Network (2010)3 and the United States Preventive Services Task Force (2010).4
Condition Background
Condition Definition
Obesity is a condition characterized by the accumulation of excess body fat or adipose tissue, resulting in
disturbances in health. Though an imperfect measure, excess adiposity is most often approximated by
calculation of the body mass index (BMI), utilizing measured height (m) and weight (kg) (weight / height2).
As BMI changes with growth in childhood and adolescence, classification of obesity in youth relies on the
use of standardized curves and age and sex specific cut-off points.5 In the absence of standardized
Canadian growth curves, Canadian clinicians have previously utilized the US Centre for Disease Control
(CDC) curves published in 2000 6, while epidemiological studies including the recent Canadian Health
Measures Survey (CHMS) utilized a set of cut-offs established by the International Obesity Task Force
(IOTF).7 Recently, prompted by the availability of improved growth charts developed by the World Health
Organization (WHO), the Canadian Paediatric Society8, the College of Family Physicians of Canada,
Dieticians of Canada and the Community Health Nurses of Canada have published a collaborative
statement urging use of these new charts. From birth to five years, the WHO chart represents a growth
standard based on the growth of healthy, breastfed infants living in conditions of good hygiene and
included participants from diverse geographical regions. Thus, this new standard reflects normal human
growth in an ethnically diverse sample appropriate for use in multiethnic communities such as Canada.
(web-link is www.who.int/childgrowth/en or www.dietitians.ca/Secondary-Pages/Public/Who-GrowthCharts.aspx) For children 5 – 19 years of age, the WHO Growth Reference 2007, constructed from
historical, cross-sectional data, is now recommended. The Canadian collaborative statement encourages
growth monitoring in all children and recommends tracking of BMI rather than weight alone after 2 years
of age. While trajectory in BMI is most important, cut-off points for overweight and obesity were assigned
to alert the practitioner to the need for “further assessment, referral or intervention”. The recommended
cut-offs for 5 – 19 years are greater than the 85th centile for overweight and greater than the 97th centile
for obese. At 19 years of age, these coincide with adult cut-offs of 25 and 30 kg/m2 for overweight and
obesity respectively. In the pre-school years, a more conservative approach was applied with
recommended cut-offs for children 2 – 5 years of greater than the 97th centile for overweight and greater
than the 99.9th centile for obese.
BMI continues to be most widely used because of its relatively easy application and ability to predict
presence of adverse health outcomes in adulthood.9 It is however an indirect measure of adiposity and
has some limitations as it does not specifically measure the amount or location of body fat. Among
adults, waist circumference is more closely related to obesity-related health consequences than BMI
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prompting the recommendation for classification in adults based on waist circumference cut-offs. There
are preliminary data suggesting increased waist circumference is associated with cardiovascular risk
factors (CVRF) but some data also suggests that waist circumference percentiles or waist / height add
little to BMI Z score in the identification of CVRF in children. 10,11 While different risk cut-offs for BMI in
adults are suggested in some ethnic groups, it is recommended that the same cut-offs be applied across
the pediatric population.
Prevalence and burden of disease
Childhood obesity has increased rapidly in Canadian children over the last 3 decades. In the recent
CHMS 2007-2009 survey, obesity prevalence among 6 – 17 year old Canadian children, based on
measured height and weight, was 8.6% and an additional 17% were classified as overweight.12 The rise
in obesity prevalence was particularly notable from 1978/79 to 2004 when obesity prevalence increased
2.5 fold 13 with somewhat greater increases in the 12 – 17 year age group (increase from 3.0 to 9.4%).
Both of these studies used the IOTF BMI cut-offs to assign classification as overweight or obese.14
Prevalence amongst Canadian Aboriginal children and youth living off reserve is likely higher as 32% of 6
– 8 year old and 13.1% of 9 – 14 year olds were classified as obese, based on self-reported height and
weight, collected in the 2006 Aboriginal Peoples Survey.15 In First Nation children and youth living on
reserve, obesity prevalence was estimated at 14.1% amongst youth age 12 – 17 years, 26.4% amongst
children age 9 – 11 years and 48.7% amongst those 3 – 5 years of age.16
Obesity in childhood usually persists into adulthood17 and is associated with adverse metabolic and
psychosocial outcomes by adolescence.18-21 Recent longitudinal studies highlight the increased risk of
atherosclerotic coronary artery disease associated with increased BMI during adolescence, particularly if
left untreated.20,21 Metabolic disturbances identified in children with obesity include dyslipidemia,
hypertension, impaired glucose tolerance (IGT) and type 2 diabetes and hepatosteatosis. Multiple
cardiovascular disease risk factors are identified in up to 50% of obese children and youth22 attending
weight management programs and the number of cardiovascular risk factors is related to extent of
atherosclerosis in autopsy studies by the second decade of life.23 The presence of multiple cardiovascular
risk factors in adolescence is associated with a 14-fold increased risk of a cardiac event by 50 years of
age.24
Adverse health outcomes linked to obesity extend far beyond metabolic health and include disturbances
in musculoskeletal, neurological, gastrointestinal, respiratory and psychosocial health. Perhaps most
prevalent are the adverse psychosocial disturbances linked to childhood obesity including low selfesteem, increased risk of depression, and decreased health related quality of life.25,26 Psychosocial
disturbances and reduced quality of life are more prevalent in clinic-based studies than in population
studies and are a common reason for referral.27
Etiology, natural history and consequences if left untreated
Although ultimately obesity develops from a positive energy balance, the underlying causes include a
complex web of interactions between genetic, biological, environmental, social and economic factors.
Further, as these factors interact at the individual, family, community and national levels, solutions must
also address obesity at multiple levels. Changes in the social and physical environment, together with
behavior change have culminated in the markedly increased prevalence of obesity in childhood. Obesity
prevalence in children is also linked to family history of obesity related to both genetic predisposition
(heritability approximately 50%) and shared environment.28 Parental obesity also predicts increased
persistence of childhood obesity into adulthood.17 Individual / family characteristics that increase the risk
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for obesity development include lifestyle behaviours of parents and child (nutrition, physical activity and
sedentary time), low socioeconomic status and early life determinants including maternal cigarette
smoking in pregnancy, maternal diabetes and obesity, low birth weight, formula feeding and poor sleep
habits in the preschool years.29,30
The natural history of obesity appears to vary with age of onset, but deciphering the natural history in light
of rapidly rising prevalence has been somewhat difficult. In a study which began prior to our current
obesity epidemic, the likelihood that obese children remain obese in adulthood (i.e. tracking of obesity)
increased with increasing age of the child, increasing extent of obesity and with the parental history of
obesity. Tracking refers to periodic monitoring of BMI percentiles – with particular attention to be paid to
those children whose BMI percentile is increasing over time – even if it has not yet reached the threshold
for classification of obesity.31 Obese children from age 3 years to adolescence who had at least one
obese parent had an approximately 80% chance of being obese as adults.17 With no parental obesity,
33% of 3 – 5 year olds and 66% of 10 – 17 year olds with obesity continued to be obese as young adults.

Risk Factors
The most predominant risk factor for the development of obesity is parental history of obesity. Age
influences the probability of persistence of obesity into adulthood and also influences the development of
obesity related health consequences. The prevalence of dysglycemia, dyslipidemia and hypertension
increase in the second decade of life, and evidence of tracking of lipid values and blood pressure from
childhood into adulthood underscore the calls for early detection.32 Low socioeconomic status is an
additional determinant thought to increase risk of developing obesity.
Rationale for screening and screening strategies
The increasing prevalence of obesity amongst children and recognition of the related health consequences
has prompted multiple organizations to recommend growth monitoring or serial measurements of height and
weight to identify disturbed growth early.5,8,33 In relation to overweight and obesity, the calculation and
plotting of body mass index is recommended from 2 years of age onwards. Should the trajectory of BMI
centile for an individual be increasing with time, discussion of lifestyle behaviours and other prevention
strategies are recommended. Should the BMI be within the overweight or obese range, further evaluation of
obesity related health measures is recommended and development and implementation of a treatment plan
is encouraged.2,34 Given that growth monitoring is accepted as a critical component of well child visits for
many reasons, it is expected that the additional step of calculating and plotting BMI should be relatively
easily incorporated (reference collaborative statement referred to in definition).
Monitoring of BMI in children and youth is recommended within primary care practices and is also
practiced in the community at public health clinics. Linkage to well child visits, immunizations and, for
children that do not attend well child visits, at presentation for acute illness is encouraged.
Prevention Interventions in Children and Youth
Primary prevention interventions to prevent obesity would be applicable to all children and youth, and must be
differentiated from secondary prevention interventions designed to detect obesity at an early stage so that the
progress of obesity can be arrested and, if possible, reversed. Given the complexity of the underlying causes
contributing to the development of obesity, population based interventions that do not focus on single changes
but change at multiple levels are encouraged.35 Multiple population- based approaches have been
recommended including the implementation of school based programs and changes to the built environment
(structures and resources constructed by humans with the purpose of supporting human activity) to
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promote physical activity, alter the nutrition environment and reduce child focused advertising of food. The role
of prevention interventions at the individual and family level through interventions that can be conducted or
referred by primary care physicians’ offices is recommended in some clinical practice guidelines, and the
evidence to support this practice will be the subject of this review.
At the individual and family level, monitoring of BMI in primary care practices for the purpose of
screening for the development of overweight or obesity has been recommended (collaborative
statement). Referral for the treatment of childhood obesity to specialized treatment centres utilizing
a family-based, comprehensive, behavioural modification approach has been supported based on
recent reviews suggesting short-term efficacy of such programs. Programs defined as having
moderate to high intensity (> 30 hours of individual or group intervention), 4,36,37 are efficacious in
achieving moderate reductions in BMI, at least over the short term (up to 12 months). While
encouraging, many questions remain including the impact of treatment programs on health
measures beyond BMI (eg blood pressure, lipids, and quality of life) and the sustainability of these
short term changes. Whitlock et al 4 identified only 7 papers that examined the influence of weight
management on lipids, blood pressure, glucose or adiposity, and noted their lack of confidence in
the conclusions given small sample sizes and methodological concerns. In the largest study,
improvements in insulin resistance, glycemia, blood pressure, HDL-cholesterol and triglyceride
levels were identified in children and youth participating in a weight management program over the
short term and after 1 year of follow-up, 38 but only in the children who demonstrated persistent
weight loss. Pharmacotherapy 39 and surgical interventions have been identified more recently as
being efficacious. These are recommended in restricted populations only after other attempts at
weight loss have occurred and are not without consequences.40
Current clinical practice
While CDC growth curves were previously recommended for clinical use in Canadian children, it is now
recommended that health professionals utilize the 2007 World Health Organization's (WHO) Child Growth
Reference and Growth Standard as described above. The BMI growth curves generated by this research
are described in detail on the WHO website (http://www.who.int/childgrowth/en/).
While screening for BMI is widely recommended throughout the world, implementation at the clinical
practice level has been moderate at best.41-43 Barriers to implement monitoring of BMI percentiles in
children have been identified and include lack of familiarity with recommendations, disagreement with
recommendation43 and physician attitudes and beliefs relating to outcome.44 While expressing a
willingness to engage in discussions with their patients around lifestyle behaviors, primary care
physicians have expressed concern over available resources for treatment and knowledge gaps have
been identified 45
The availability of specialized weight management programs for children in Canada has historically been
quite limited, although this has changed in the last 5 years and 18 programs have been identified in a
recent environmental scan.46 These programs incorporate a multi-disciplinary approach to family based
behavioural interventions designed to change nutrition and activity behaviours utilizing group and
individual based counseling. Most have developed over the last 5 years and few have been formally
evaluated to date. Given the national geography, proximity to treatment centres continues to influence
referral patterns however.47 The fact that 72% of the programs identified are affiliated with academic
institutions highlights the paucity of available programs at the primary care level in Canada.
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Previous Review and Recommendations
1994 Canadian Periodic Health Examination48
Recommendations
1. Detection: Physicians should continue to plot the height and weight of infants and children during a
periodic health examination, primarily to identify children who are failing to thrive. There is insufficient
evidence to support screening children for obesity; however, there
is no evidence that screening for obesity is harmful
(C category recommendation).48
2. Intervention: There is insufficient evidence to include counseling about nutrition and exercise in or
exclude it from the routine treatment of severely obese children
(C category recommendation). There is fair evidence to exclude very-low-kilojoule diets from the routine
treatment of preadolescent obese children (D category recommendation).There is conflicting evidence
concerning the inclusion or exclusion of exercise in the routine treatment
of obese children (C category recommendation).
Other Guidelines
The Obesity Canada Clinical Guidelines Expert Panel (2006),2 recommend screening for overweight
and obesity children and adolescents aged 2 years and older with BMI 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). In managing overweight or
obesity these guidelines recommend a multi-disciplinary team, including a registered dietician, utilizing
behavior modification strategies to assist families in changing eating patterns and in increasing physical
activity and reducing sedentary activities such as screen time. The NICE (2010) group recommend
(with caution) using BMI to measure overweight and obesity. NICE recommend lifestyle change,
including decreasing sedentary behaviour, and dietary change.49 The USPSTF in 2010 recommend
screening children aged 6 and older for obesity using BMI and referring overweight and obese children
to behavioural or intensive counseling.50
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Section II. Review Approach
Working Group Approach to the Key Questions
The Working Group first worked through an “ideal approach”, considering the analytic framework and key
questions for both screening and prevention of obesity in children that they considered to be the most
important for clinicians. An evidence based analysis on screening and prevention of obesity was planned
to address key questions about the effectiveness of screening and preventive efforts for normal weight,
overweight or obese children in primary care on mortality, morbidity, various anthropometric measures of
weight reduction or stabilization, costs, and harms. However, our preliminary search revealed recent
reviews by the United States Preventive Services Task Force (USPSTF)50 and Scottish Intercollegiate
Guidelines Network (SIGN)3 that asked similar questions and identified no evidence that screening
improved patient important outcomes. In order to avoid engaging in a full review when no evidence had
previously been identified we have removed these as key questions and have instead added a series of
supplemental questions on screening. These will be examined in a condensed review process that will
search for any studies published after the USPSTF review, This will allow us to capture any new evidence
that may become available on screening for obesity since the last review.
The USPSTF also examined the effectiveness of weight management on children51. . As a result, the
Working Group decided to adopt a more pragmatic approach to selecting the questions that it wanted to
have answered, based on those for which preliminary review had indicated that there would be sufficient
evidence upon which to formulate a recommendation. In addition, in order to avoid duplication in the work
that had already been completed by the USPSTF, the Working Group decided to update the 2006
USPSTF review that examined interventions for those who were already overweight and obese (key
questions 2 below). The USPSTF review was chosen as it is the last time a guideline group asked the
specific question on the effectiveness of screening for obesity.
The Working Group was also interested in primary preventions to prevent overweight and obesity children
who are currently of normal weight. A preliminary review of the literature indicated that the Cochrane
Collaboration had conducted a review that examined prevention interventions in this group of children.
As such the Working Group decided to update the Cochrane review to address the effectiveness of
prevention interventions for those who are currently of normal weight (key question 1 below).
There are some changes that will be made to the USPSTF search strategy when the search for the
CTFPHC Is conducted. The USPSTF limited their review to behavioural and pharmacological
interventions. The CTFPHC also identified surgical interventions for consideration in this review, and
considered this to be an intervention to which primary care might refer. As such, restrictions on setting to
which primary care might refer were removed. In addition, the update would also consider articles
identified through EMBASE, and include French language reports.

Analytic Framework and Key Questions
Figure 1: Analytic framework: interventions for normal weight children/normal BMI
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Children or
adolescents
0‐<18 yrs
old
identified
as normal
weight/
normal BMI

KQ1
Childhood morbidity
Healthy BMI trajectories*

KQ1

Improved behavioural
Measures
Improved psychological
measures

KQ1d,e

KQ1d, e

Quality of life

Adverse effects

*Healthy BMI trajectories refer to a child’s BMI growth pattern that would be considered normal by WHO’s
Child Growth Standards http://www.who.int/childgrowth/en/index.html.

Normal weight Children (See Figure 1)
KQ1: Do primary care-relevant prevention interventions (behaviorally-based) in normal weight children
lead to improved health outcomes or sustained/short-term healthy BMI trajectories?
a. How well are healthy BMI trajectories or health outcomes maintained after an intervention is
completed?
b. What are common elements of effective interventions for healthy BMI trajectories?
c.

Does the effectiveness of interventions vary between child subgroups (e.g., infants versus
children or adolescents, sex, race-ethnicity, baseline cardiovascular risk status, low socioeconomic status, parental history of obesity, maternal cigarette smoking in pregnancy, maternal
diabetes, low birth weight, formula feeding, etc)?

d. What are the adverse effects of primary care-relevant prevention in normal weight children (e.g.,
disordered eating, psychological distress such as anxiety, micronutrient deficits, abnormal growth
trajectory, or growth restriction)?
e. Are there differences in adverse effects between child subgroups (e.g. infants versus children and
adolescents, sex, race-ethnicity. baseline cardiovascular risk status, lower socio-economic status,
parental history of obesity, maternal cigarette smoking in pregnancy, maternal diabetes, low birth
weight, formula feeding, etc)?
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Inclusion/Exclusion Criteria for KQ1
Language
KQ1

Study Design
KQ 1a-c

KQ 1d- e

We are updating the Cochrane Collaboration, however, the search will include studies
published in English and French.

Study designs that are permissible: RCTS or CCTs evaluating the effectiveness of
prevention interventions in children, Observational designs, case reports, case series
and chart reviews will be excluded.
All study designs are permissible, including non-controlled observational designs.

Population and Setting
KQ1
Studies will be limited to:
•

Human studies

•

Children aged 0-18 years (or their families ) with any weight (or BMI) measurement
including children who are already obese. Although the focus of the question is on
the normal weight population, many studies include mixed weight populations so
we need to include all populations to be able to answer the question for the normal
weight group.

•

Excluded populations are those children who are being treated for obesity; those
children with serious illness or severe co-morbidities; studies designed to prevent
obesity in pregnant adolescents. Studies that only recruited already obese children
at baseline will be considered to be focused on the treatment of obesity and will
therefore excluded.

•

Intervention
KQ1

•

•
•
•
•

Outcome
KQ1a-c

We will include interventions that are diet and nutrition, exercise and physical
activity and lifestyle and social support. We will include educational,
psychological/family/behavioural therapy/counselling/management strategies/ .
The location of the interventions can be community, clinics, primary care, schools,
after school, home, childcare/nursey/preschool.
The term “behavioural” will be broadly used in the search strategy and limited only
by the selected exclusion criteria
Pharmacological interventions are excluded for normal weight populations.

Primary Outcome: weight and height; percent of fat content; BMI; skin-fold thickness;
ponderal index; skin-fold thickness; prevalence of overweight and obesity
Secondary outcomes: childhood morbidity improved psychological measures; improved
behavioural measures and quality of life.

KQ1d-e

Adverse effects will include: disordered eating, psychological distress (e.g. anxiety,
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stress), micronutrient deficiency, abnormal growth trajectory (underweight, BMI), and
growth retardation (stunting).
Time
KQ1

Duration of treatment and time of follow-up or outcome assessment ≥12 weeks. No
duration for harms (adverse events).

Search Strategy
KQ1
We will conduct a new search for prevention for those who are normal weight search
will include Embase, Medline, Cochrane, CINAHL, PsychINFO, back to 1985.

Figure 2: Analytic framework: interventions for obese or overweight children

Children or
adolescents
2‐<18 yrs
old
identified as
obese or
overweight
according
to age‐ and
sex‐ specific
criteria

KQ3

KQ2

Decreased childhood
morbidity
BMI reduction or
stabilization

KQ3

KQ2d,e

BMI
maintenance

KQ3d,e

Improved childhood
functioning
Reduced adult
morbidity and
mortality
Improved behavioural
measures

Adverse effects

Improved physiologic
measures

KQ2 refers to interventions that result in an initial reduction or stabilization of BMI.
KQ3 refers to a subsequent step, where those who achieved an initial BMI reduction or stabilization,
move on to maintain it over time Note: the inclusion exclusion criteria stipulates a minimum of 6 months
for the initial and the subsequent step.
We do not include children 0-2 years in KQ2 and KQ3 as we are updating a review that excluded them.

10

Overweight/obese children population (See Figure 2)
KQ2: Do weight management programs (behavioural, combined behavioural, pharmacological and
surgical interventions) lead to BMI, weight, or adiposity stabilization or reduction in children and
adolescents who are obese or overweight?
a. Do these weight management programs lead to other positive outcomes (e.g. improved
behavioural or physiological measures, decreased childhood morbidity, improved childhood
functioning, or reduced adult morbidity and mortality)?
b. Do specific components of the weight management programs influence the effectiveness of the
programs?
c.

Are there population (e.g. age, sex, race-ethnicity, low socio-economic status, parental history of
obesity, maternal cigarette smoking in pregnancy, maternal diabetes, low birth weight, formula
feeding, etc) or environmental factors that influence the effectiveness of the weight management
programs?

d. What are the adverse effects of weight management programs (behavioural, combined
behavioural and pharmacological) attempting to stabilize or reduce BMI?
e. Are these differences in adverse effects between child subgroups (e.g. age, sex, race-ethnicity,
low socio-economic status, severity of obesity, parental history of obesity, maternal cigarette
smoking in pregnancy, maternal diabetes, low birth weight, formula feeding, etc)?
KQ3: Do weight management programs (behavioural, combined behavioural and pharmacological or
surgical) help children and adolescents who are initially obese or overweight maintain BMI, weight, or
adiposity improvements after the completion of an active intervention?
a. Do these weight management programs lead to other positive outcomes (e.g. improved
behavioural or physiological measures, decreased childhood morbidity, improved childhood
functioning, or reduced adult morbidity and mortality)?
b. Do specific components of the weight management programs influence the effectiveness of the
programs?
c. Are there population (e.g. age, sex, race-ethnicity (e.g. Canadian Aboriginal youth), lower socioeconomic status, parental history of obesity, maternal cigarette smoking in pregnancy, maternal
diabetes, low birth weight, formula feeding, etc) or environmental factors that influence the
effectiveness of the weight management programs?
d. What are the adverse effects of weight management programs (behavioural, combined
behavioural, surgical and pharmacological) attempting to stabilize or maintain BMI?
e. Are these differences in adverse effects between child subgroups (e.g. age, sex, race-ethnicity,
low socio-economic status, parental history of obesity, maternal cigarette smoking in pregnancy,
maternal diabetes, low birth weight, formula feeding, etc)?
Inclusion/Exclusion Criteria for KQ2 and KQ3
Language
KQ2 and KQ3

Study Design
KQ2 and KQ3

Will include the intervention inclusion and exclusion criteria in the USPSTF review as
we are updating their work, they restricted language to English but we are going to
search for both English and French language reports.

Study design will be restricted to the study designs of the USPSTF.

Study design
KQ2a-e

For behavioural interventions, the study design will be restricted to RCTs or CCTs with
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and
KQ3a-e
Study design

minimal intervention or placebo control, and for pharmacological interventions
restricted to placebo (pill) controlled RCTs. All trials must have a minimum of 10
subjects per treatment arm. Minimum duration of follow up required for assessment of
outcomes is 6 months. No minimum duration of assessment is required for adverse
events.

Population and Setting
KQ2 and KQ3
Are based on the study populations in the USPSTF review as we are updating their
work.
These include:

Intervention
KQ2 and KQ3
Study design

•

human studies

•

children aged 2-18 years who were obese or overweight.

•

Note: For the update portion the search will be extended to include unselected
populations, or selected for increased risk for specified conditions (cardiovascular
disease, hypertension, dyslipidemia, or type 2 diabetes), or other risk factors such
as parental obesity, ethnic background (Canadian Aboriginal youth) low socioeconomic status, maternal cigarette smoking in pregnancy, maternal diabetes, low
birth weight, formula feeding, etc.

•

Primary care population or comparable.

•

For behavioural interventions, all KQ except serious adverse effects: limit to
countries listed as “high” human development on the Human Development Index
(over 0.90).

•

Exclude trials in settings not feasible for implementation in primary care or health
care systems to which primary care providers could refer.

•

Exclude trials in which the sample is limited to children and youth with: (1) eating
disorders, (2) pregnant/post-partum, (3) overweight/obesity secondary to genetic
or medical condition including Polycystic ovarian syndrome, hypothyroid,
Cushings, GH deficiency, insulinoma, hypothalamic disorders (e.g. Froelich’s
syndrome), Laurence-Moon-Biedi syndrome, Prader-Willi syndrome, weight gain
secondary to medications (e.g. antipsychotics), or (4) other idiosynchratic weight
loss issues.

Intervention inclusion and exclusion criteria as in the USPSTF review as we are
updating their work:
•

Include behavioral, pharmacological (such as but not limited to orlistat and
sibutramine), complimentary/alternative, or health care system interventions,
singly or combined, designed to promote weight control/loss or weight
maintenance, or an important component of weight loss (e.g. physical
activity).The term “behavioural” and “pharmacological” interventions will be
broadly used in the search strategy and limited only by the selected exclusion
criteria.

•

Intervention must either be conducted in primary care, feasible for conduct in
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primary care, or comparable to programs widely available for referral from
primary care. Also accept programs that would be feasible for implementation
in a health care system and therefore be available for referral from primary
care, if available.

Outcome
KQ2 and KQ3
Outcome

Time
KQ2 and KQ3

•

Exclude trials in which intervention focuses on primary prevention, changes in
built environment, mazindol

•

We will also exclude weight loss drugs not approved by Health Canada

•

Surgical interventions will also be included in KQ2 and KQ3 and searches.
Given that this information is not considered in the US review, the search will
include an update for bariatric surgery literature from 2008 onwards (the date
of the US review).

Based on outcomes as in the USPSTF review as we are updating their work:
• Must provide acceptable adiposity outcome (2-C, 3-C, or 4-C models, except 2-C
models not using Lohman’s age and sex-specific equation52 or using the
measurement of total body fat K+) or weight outcome (e.g., baseline and postintervention weight, weight change, net weight change over control group, or
related measures (such as BMI, BMI SDS, etc.).
•

Include multiple health outcomes: decreased morbidity from conditions including
but not limited to type 2 diabetes, hypertension, dyslipidemia, fatty liver disease,
slipped capital femoral epiphysis, and sleep apnea; improved depression;
improved emotional function (scores on emotional subscales of quality of life
instruments); physical fitness capacity or performance (not behavioral), physical
functioning (scores on physical subscales of quality of life measures), disability
(global measures of disability, such as activities of daily living).

•

Intermediate outcomes include a reduction or stabilization in BMI, weight, or
adiposity; also weight maintenance after an intervention has ended.

•

Other intermediate outcomes include physiologic measures such as glucose
tolerance, fasting insulin and insulin resistance, blood pressure, lipid testing, and
physical fitness.

•

Adult outcomes (morbidity, mortality) will be searched but only included as part of
background to inform decisions.

•

Adverse outcomes include serious treatment-related harms at any time point after
an intervention began (i.e., death, need for medical or psychiatric treatment,
growth retardation) or other treatment-related harms reported in trials (including
but not exclusive to risk of injury, pharmacological side effects).

•

Outcomes reported ≥ 6 months after the start of the intervention were included.
Trials of treatment-related harms have no minimum follow-up requirement.

Are restricted to time of outcome assessment as in the USPSTF review. This includes
restricting outcomes reported at 6 months or longer with the exception of KQ2/3d-e
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Time

which have no time restriction

Search Strategy
KQ2 and KQ3
We will update the USPSTF review for those who are overweight and obese. We will
include all studies that they included except for pharmacological studies that examined
Search strategy drugs not approved by Health Canada, plus any additional studies that have been
published since their last search. Embase will be included among the databases
searched, and French language publications will be considered in the update. Surgical
interventions will also be included in these Key Questions and searches.
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Contextual Questions
CQ1. Is there evidence that the burden of disease, the risk/benefit ratio of prevention, the optimal
prevention method, access, and implementation differ in any ethnic subgroups (e.g. Canadian Aboriginal
youth) or by age (e.g.. infant, child, adolescent), rural and remote populations, or lower SES populations?
CQ2. What are the resource implications and cost effectiveness of overweight and obesity prevention in
Canada?
CQ3. What are parents' and children’s values and preferences regarding overweight and obesity
prevention?
CQ4. What process and outcome performance measures (indicators) have been identified in the literature
to measure and monitor the impact of prevention for overweight and obesity?
CQ5. What are the most effective (accurate and reliable) risk assessment tools* identified in the literature
to identify those at higher risk of obesity?
CQ6. What are the most effective (accurate and reliable) risk assessment tools* identified in the literature
to assess future health risk as a result of obesity?
*Risk assessment tools are defined as those tools that combine known risk factors to identify risk of future
obesity or of future health risk (e.g., diseases) associated with being obese now.
Expedited searches are conducted to answer contextual questions. In these expedited searches, the
ERSC searches selected databases to identify evidence (from any study type) published in the past five
years. This search is supplemented by a search of key journals and websites for additional primary
studies disseminated in the past two years (i.e., potentially too recent to have been included in published
reviews). For these expedited reviews, the ERSC uses Canadian data sources wherever possible. The
list of journals and databases to be searched is determined by the working group, with input from the
ERSC and clinical and content experts.
Evidence used to address contextual questions does not require quality assessment and may be
examined by only one reviewer. Qualitative analyses for all contextual questions will be performed. Study
results addressing the above questions will be analysed descriptively.

Inclusion/Exclusion Criteria for Contextual Questions
Contextual
questions

Searches for contextual questions are limited to Medline and Embase for systematic
reviews and primary studies published from 2009-2013. Any study design is eligible.
A systematic search will not be done for contextual questions. Study results addressing
the above questions will be analysed descriptively.

Supplemental Question:
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Does screening for overweight and obesity in children and youth in primary care practice reduce the risk
of morbidity, and mortality and/or improve health outcomes (impaired glucose tolerance, type 2 diabetes,
hypertension, dyslipidemia, non-alcoholic fatty liver disease, sleep apnea, slipped capital femoral
epiphysis and psychosocial disorders)?
a. Does screening for overweight/obesity in children and youth result in reduction or stabilization of
adiposity?
b. What is the most effective method of screening for overweight and obesity in children in primary
care?
c.

What is the optimal interval/frequency for screening for overweight and obesity in children in
primary care?

d. What is the most effective type of screening (opportunistic vs. organized/systematic) for
overweight and obesity in children in primary care?
e. What are the harms associated with screening for overweight and obesity in children in primary
care?
f.

Do screening interventions decrease mortality and incidence of health outcomes in high risk
groups such as but not limited to those with a family history of obesity, psychological issues or comorbid conditions?

Inclusion/Exclusion Criteria for Supplemental Questions
Language, Population and Setting, Intervention, Outcome, Time
Supplemental
The inclusion/exclusion criteria will be as per the USPSTF review 2006 (the last review
Questions
in which the question of the effectiveness of screening for obesity was directly asked
by that guideline group)
Study Design
Supplemental
Questions

All study designs will be eligible for inclusion. It will include systematic reviews and
meta-analyses, randomized control trials, and non-randomized studies.

Search Strategy
The search for the literature to answer the supplemental questions will be included in
Supplemental
Questions
the main literature search for the key questions.
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Definitions of Terms
Primary Care: Primary care is the provision of integrated, accessible health care services by clinicians
who are accountable for addressing a large majority of personal health care needs, developing a
sustained partnership with patients, and practicing in the context of family and community. (Primary Care:
America’s Health in a New Era. Institute of Medicine (IOM): National Academy Press, 1996.)
Primary Care Interventions Addressed by the CTFPHC: The CTFPHC considers primary care
interventions to be those that are delivered in primary care settings or are judged to be feasible for
delivery in primary care. To be feasible in primary care, an intervention could be applicable for patients
seeking care in primary care settings, and the skills to deliver the intervention are typically present in
clinicians and/or related staff or interdisciplinary primary care teams in the primary care setting, or the
intervention can generally be ordered/initiated by a primary care clinician.
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Child Obesity Primary Prevention (KQ1)
Proposed Search Strategy
OVID-Medline
1. Obesity/pc [Prevention & Control]
2. weight-gain/
3. weight-loss/
4. weight change*.mp.
5. ((bmi or body mass index) adj2 (gain or loss or change)).mp.
6. weight maintenance.mp.
7. (obesity or obese).ti.
8. (weight gain or weight loss).ti.
9. body mass index/
10. ((normal or average or healthy) adj2 weight).tw.
11. non-obese.tw.
12. or/10-11
13. or/2-9
14. 1 or 12 or 13
15. exp behavior-therapy/
16. family-therapy/
17. exp psychotherapy-group/
18. ((psychological or behavio?r*) adj (therapy or modif* or strateg* or intervention*)).mp.
19. (group therapy or cognitive therapy or family therapy).mp.
20. ((lifestyle or life style) adj (chang* or intervention*)).mp.
21. counsel?ing.mp.
22. (peer adj2 support).mp.
23. ((child* adj3 parent*) and therapy).mp.
24. or/15-23
25. 14 and 24
26. exp OBESITY/dh [Diet Therapy]
27. "Diet-Fat-Restricted"/
28. "Diet-Therapy"/
29. (diet$ adj (modif$ or therapy or intervention$ or strateg$)).mp.
30. (low calorie or calorie control$ or healthy eating).mp.
31. exp "Dietary-Fats"/
32. (fruit or vegetable$).mp.
33. (high fat$ or low fat$ or fatty food$).mp.
34. breast feeding/
35. or/26-34
36. 14 and 35
37. "Exercise"/
38. "Exercise-Therapy"/
39. (aerobics or physical therapy or physical activity or physical inactivity).mp.
40. (fitness adj (class$ or regime$ or program$)).mp.
41. (physical training or physical education).mp.
42. dance therapy.mp.
43. sedentary lifestyle/
44. motor activity/
45. video games/
46. television/
47. computers/
48. screen time.tw.
49. (active adj3 play).tw.
50. or/37-49
51. 14 and 50
52. sleep/
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53. sleep deprivation/
54. sleep.ti.
55. or/52-54
56. 14 and 55
57. primary prevention/ or preventive health services/
58. Prevent*.ti.
59. or/57-58
60. 14 and 59
61. *Obesity/pc [Prevention & Control]
62. 25 or 36 or 51 or 56 or 60 or 61
63. animals/ not humans/
64. 62 not 63
65. limit 64 to (addresses or autobiography or bibliography or biography or comment or editorial or in vitro
or interview or letter or news or newspaper article or video-audio media or webcasts)
66. 64 not 65
67. limit 66 to yr="1985 -Current"
68. (child* or adolescen*).mp.
69. (teenage* or young people or young person or young adult*).mp.
70. (schoolchildren or school children).mp.
71. (boys or girls or youth or youths).mp.
72. (child* or adolescen*).jn.
73. (pediatr* or paediatr*).ti,ab,jn.
74. or/68-73
75. 67 and 74
76. limit 67 to ("all child (0 to 18 years)" or "preschool child 2 to 5 years)" or "child (6 to 12 years)" or
"adolescent (13 to 18 years)")
77. 75 or 76
Search Strategy per the USPSTF review (KQ2 and KQ3)
MERSC Childhood Obesity Prevention Detailed Search Strategy
OVID-Medline
June 2008-present
1. exp obesity/
2. weight-gain/
3. weight-loss/
4. (obesity or obese).mp.
5. (weight gain or weight loss).mp.
6. (overweight or over weight or overeat* or over eat*).mp.
7. weight change*.mp.
8. ((bmi or body mass index) adj2 (gain or loss or change)).mp.
9. weight maintenance.mp.
10. or/1-9
11. limit 10 to "child (6 to 12 years)"
12. limit 10 to "adolescent (13 to 18 years)"
13. limit 10 to "preschool child (2 to 5 years)"
14. (child* or adolescen*).mp.
15. (teenage* or young people or young person or young adult*).mp.
16. (schoolchildren or school children).mp.
17. (pediatr* or paediatr*).ti,ab.
18. (boys or girls or youth or youths).mp.
19. or/11-18
20. exp behavior-therapy/
21. social support/
22. family-therapy/
23. exp psychotherapy-group/
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24. ((psychological or behavio?r*) adj (therapy or modif* or strateg* or intervention*)).mp.
25. (group therapy or cognitive therapy or family therapy).mp.
26. ((lifestyle or life style) adj (chang* or intervention*)).mp.
27. counsel?ing.mp.
28. (peer adj2 support).mp.
29. ((child* adj3 parent*) and therapy).mp.
30. social support.mp.
31. or/20-30
32. exp obesity/dt
33. exp anti-obesity agents/
34. lipase inhibitor*.mp.
35. (orlistat or xenical or tetrahydrolipstatin).mp.
36. (appetiteadj (suppressant* or depressant*)).mp.
37. sibutramine.mp. or meridia.ti,ab.
38. (dexfenfluramine or fenfluramine or phentermine).mp.
39. bulking agent$.mp.
40. (methylcellulose or celevac).mp.
41. ((antiobesity or anti obesity) adj (drug$ or agent$)).mp.
42. guar gum.mp.
43. (metformin or glucophage).mp.
44. (fluoxetine or prozac).mp.
45. (Sertraline or zoloft).mp.
46. Diethylpropion.mp.
47. zonisamide.mp.
48. topiramate.mp.
49. (Octreotide or somatostatin or sandostatin).mp.
50. (Amantadine or symmetrel).mp.
51. (Glucagon-Like Peptide 1 or glp-1).mp.
52. (rimonabant or acomplia).mp.
53. (SLV 319 or SLV319).mp.
54. exenatide.mp.
55. liraglutide.mp.
56. vildagliptin.mp.
57. sitagliptin.mp.
58. (qnexa or contrave or excalia).mp.
59. exp OBESITY/dh [Diet Therapy]
60. "Diet-Fat-Restricted"/
61. "Diet-Reducing"/
62. "Diet-Therapy"/
63. "Fasting"/
64. (diet or diets or dieting).mp.
65. (diet$ adj (modif$ or therapy or intervention$ or strateg$)).mp.
66. (low calorie or calorie control$ or healthy eating).mp.
67. (fasting or modified fast$).mp.
68. exp "Dietary-Fats"/
69. (fruit or vegetable$).mp.
70. (high fat$ or low fat$ or fatty food$).mp.
71. formula diet$.mp.
72. or/59-71
73. "Exercise"/
74. "Exercise-Therapy"/
75. exercis$.mp.
76. (aerobics or physical therapy or physical activity or physical inactivity).mp.
77. (fitness adj (class$ or regime$ or program$)).mp.
78. (physical training or physical education).mp.
79. dance therapy.mp.
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80. sedentary behavio?r reduction.mp.
81. or/73-80
82. exp OBESITY/su [Surgery]
83. "Surgical-Staplers"/
84. "Surgical-Stapling"/
85. "Lipectomy"/
86. "Gastric-Bypass"/
87. "Gastroplasty"/
88. (dental splinting or jaw wiring).mp.
89. (gastroplasty or gastric band$ or gastric bypass).mp.
90. (intragastric balloon$ or vertical band$).mp.
91. (stomach adj (stapl$ or band$ or bypass)).mp.
92. biliopancreatic diversion$.mp.
93. liposuction.mp.
94. or/82-93
95. exp "Alternative-Medicine"/
96. (alternative medicine or complementary therap$ or complementary medicine).mp.
97. (hypnotism or hypnosis or hypnotherapy).mp.
98. (acupuncture or homeopathy).mp.
99. (chinese medicine or indian medicine or herbal medicine or ayurvedic).mp.
100. or/95-99
101. ((diet or dieting or slim$) adj (club$ or organi?ation$)).mp.
102. (weightwatcher$ or weight watcher$).mp.
103. (correspondence adj (course$ or program$)).mp.
104. (fat camp$ or diet$ camp$).mp.
105. or/101-104
106. (family intervention$ or parent$ intervention$).mp.
107. (parent$ adj2 (behavio?r or involve$ or control$ or attitude$ or educat$)).mp.
108. or/106-107
109. (systematic$ review$ or systematic$ overview$).mp.
110. (quantitative$ review$ or quantitative$ overview$).mp.
111. Evidence-Based Medicine/
112. evidence based review$.mp.
113. exp clinical trial/
114. exp "Research-Design"/
115. ((singl$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$)).mp.
116. (CONTROLLED-CLINICAL-TRIAL or RANDOMIZED CONTROLLED TRIAL or METAANALYSIS).pt.
117. (control$ and (trial$ or stud$ or evaluation$ or experiment$)).ti,ab.
118. (comparison group$ or control group$).mp.
119. random$.ti,ab.
120. matched pairs.mp.
121. (outcome study or outcome studies).mp.
122. (quasiexperimental or quasi experimental or pseudo experimental).mp.
123. (nonrandomi?ed or non randomi?ed or pseudo randomi?ed).mp.
124. cohort studies/
125. (cohort adj (study or studies)).ti,ab.
126. cohort analys$.ti,ab.
127. case series.ti,ab.
128. longitudinal studies/
129. longitudinal$.ti,ab.
130. follow-up studies/
131. (follow up adj (study or studies)).ti,ab.
132. prospective studies/
133. prospective$.ti,ab.
134. or/109-133
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135. 10 and 19
136. or/32-58
137. 134 and 135 and 136
138. limit 137 to ed=20080610-20111018
139. 31 or 35 or 37 or 72 or 81 or 94 or 100 or 105 or 108
140. 134 and 135 and 139
141. limit 140 to ed=20080610-20111018
142. 138 or 141
143. animals/ not humans/
144. 142 not 143
145. limit 144 to (english or french)

22

Reference List
1.

Feldman W and Beagen BL. Screening for childhood obesity. Canadian Task Force on the Periodic Health
Examination. Canadian Guide to Clinical Preventive Health Care. Ottawa, ON: Health Canada; 1994. p.
334-44.

2.

Lau DC, Douketis JD, Morrison KM, Hramiak IM, Sharma AM, and Ur E. 2006 Canadian clinical practice
guidelines on the management and prevention of obesity in adults and children [summary]. CMAJ. 2007;
176(8):S1-13. PM:17420481.

3.

NHS Quality Improvement Scotland. Management of Obesity: a national clinical guideling. 115. Edinburgh,
UK: Scottish Intercollegiate Guidelines Network; 2010. Available at: http://www.sign.ac.uk.

4.

Whitlock EP, O'Connor EA, Williams SB, Beil TL, and Lutz KW. Effectiveness of weight management
interventions in children: a targeted systematic review for the USPSTF. Pediatrics. 2010; 125(2):e396e418. PM:20083531.

5.

Katzmarzyk PT, Janssen I, Morrison KM, and Tremblay MS. Classification of overweight and obesity in
children and adolescents. CMAJ. 2007; 176(8):S27-S32.

http://www.cmaj.ca/content/suppl/2007/09/04/176.8.S1.DC1/obesity‐lau‐onlineNEW.pdf.
6.

Kuczmarski RJ, Ogden CL, and Guo SS. 2000 CDC growth charts for the United States: methods and
development. Vital Health Stat 11(246). National Center for Health Statistics; 2002. Available at:

7.

Cole TJ, Bellizzi MC, Flegal KM, and Dietz WH. Establishing a standard definition for child overweight and
obesity worldwide: international survey. BMJ. 2000; 320(7244):1240-3. PM:10797032.

8.

Secker D, Armistead C, Corby L, de Groh M, Marchand V, Rourke LL, Misskey L, and Canadian Paediatric
Society. Promoting optimal monitoring of child growth in Canada: Using the new World Health
Organization growth charts - Executive Summary. Paediatr Child Health. 2010; 15(2):77-83.
PM:21286295.

9.

Skinner AC, Mayer ML, Flower K, Perrin EM, and Weinberger M. Using BMI to determine cardiovascular risk
in childhood: how do the BMI cutoffs fare? Pediatrics. 2009; 124(5):e905-e912. PM:19858150.

10. Freedman DS, Kahn HS, Mei Z, Grummer-Strawn LM, Dietz WH, Srinivasan SR, and Berenson GS. Relation
of body mass index and waist-to-height ratio to cardiovascular disease risk factors in children and
adolescents: the Bogalusa Heart Study. Am J Clin Nutr. 2007; 86(1):33-40. PM:17616760.
11. Janssen I, Katzmarzyk PT, Srinivasan SR, Chen W, Malina RM, Bouchard C, and Berenson GS. Combined
influence of body mass index and waist circumference on coronary artery disease risk factors among
children and adolescents. Pediatrics. 2005; 115(6):1623-30. PM:15930225.
12. Statistics Canada. Canadian Health Measures Survey (CHMS). Cycle 1 Data Table 34 2007 to 2009. Ottawa
Ont.: (Statistics Canada, 2010) Cat No. 82-623-X.; 2010. Available at:
http://www.statcan.gc.ca/pub/82‐623‐x/82‐623‐x2010002‐eng.pdf.
13. Shields M. Measured obesity: overweight Canadian children and adolescents. 82-620-MWE200500Nutrition:
Findings from the Canadian Community Health Survey Issue no. 1. Ottawa, ON: Statistics Canada; 2005.
Available at: http://www.statcan.gc.ca/bsolc/olc‐cel/olc‐cel?catno=82‐620‐
MWE20050018061&lang=eng.

23

14. World Health Organization. Obesity: Preventing and Managing the Global Epidemic. 2011. Available at:

http://apps.who.int/bookorders/WHP/detart1.jsp?sesslan=1&codlan=1&codcol=10&codcch=89
4.
15. Milligan S. 2006 Aboriginal population profile for Vancouver. Catalogue no. 89-638-X. Ottawa, ON: Statisitcs
Canada Scocial and Aboriginal Statistics Division; 2010. Available at:
http://www.statcan.gc.ca/pub/89‐638‐x/2010004/article/11085‐eng.pdf.
16. Public Health Agency of Canada and Canadian Institute for Health Informatioin. Obesity in Canada. A joint
report from the Public Health Agency of Canada and the Canadian Institute for Health Information. Cat.:
HP5-107/2011E-PDF. Public Health Agency of Canada; 2011. Available at:
17. Whitaker RC, Wright JA, Pepe MS, Seidel KD, and Dietz WH. Predicting obesity in young adulthood from
childhood and parental obesity. N Engl J Med. 1997; 337(13):869-73. PM:9302300.
18. Mustillo S, Worthman C, Erkanli A, Keeler G, Angold A, and Costello EJ. Obesity and psychiatric disorder:
developmental trajectories. Pediatrics. 2003; 111(4 Pt 1):851-9. PM:12671123.
19. Strauss RS. Childhood obesity and self-esteem. Pediatrics. 2000; 105(1):e15. PM:10617752.
20. Tirosh A, Shai I, Afek A, Dubnov-Raz G, Ayalon N, Gordon B, Derazne E, Tzur D, Shamis A, Vinker S, and
Rudich A. Adolescent BMI trajectory and risk of diabetes versus coronary disease. N Engl J Med. 2011;
364(14):1315-25. PM:21470009.
21. Juonala M, Juhola J, Magnussen CG, Wurtz P, Viikari JS, Thomson R, Seppala I, Hernesniemi J, Kahonen M,
Lehtimaki T, Hurme M, Telama R, Mikkila V, Eklund C, Rasanen L, Hintsanen M, Keltikangas-Jarvinen
L, Kivimaki M, and Raitakari OT. Childhood environmental and genetic predictors of adulthood obesity:
the cardiovascular risk in young Finns study. J Clin Endocrinol Metab. 2011; 96(9):E1542-E1549.
PM:21778217.
22. Weiss R and Kaufman FR. Metabolic complications of childhood obesity: identifying and mitigating the risk.
Diabetes Care. 2008; 31 Suppl 2:S310-S316. PM:18227502.
23. Berenson GS, Srinivasan SR, Bao W, Newman WP, III, Tracy RE, and Wattigney WA. Association between
multiple cardiovascular risk factors and atherosclerosis in children and young adults. The Bogalusa Heart
Study. N Engl J Med. 1998; 338(23):1650-6. PM:9614255.
24. Morrison JA, Friedman LA, and Gray-McGuire C. Metabolic syndrome in childhood predicts adult
cardiovascular disease 25 years later: the Princeton Lipid Research Clinics Follow-up Study. Pediatrics.
2007; 120(2):340-5. PM:17671060.
25. Schwimmer JB, Burwinkle TM, and Varni JW. Health-related quality of life of severely obese children and
adolescents. JAMA. 2003; 289(14):1813-9. PM:12684360.
26. Williams J, Wake M, Hesketh K, Maher E, and Waters E. Health-related quality of life of overweight and obese
children. JAMA. 2005; 293(1):70-6. PM:15632338.
27. Wardle J and Cooke L. The impact of obesity on psychological well-being. Best Pract Res Clin Endocrinol
Metab. 2005; 19(3):421-40. PM:16150384.
28. O'Rahilly S and Farooqi IS. Human obesity: a heritable neurobehavioral disorder that is highly sensitive to
environmental conditions. Diabetes. 2008; 57(11):2905-10. PM:18971438.
29. Morrison KM, Atkinson SA, Yusuf S, Bourgeois J, McDonald S, McQueen MJ, Persadie R, Hunter B, Pogue J,
and Teo K. The Family Atherosclerosis Monitoring In earLY life (FAMILY) study: rationale, design, and

24

baseline data of a study examining the early determinants of atherosclerosis. Am Heart J. 2009; 158(4):5339. PM:19781411.
30. Monasta L, Batty GD, Cattaneo A, Lutje V, Ronfani L, Van Lenthe FJ, and Brug J. Early-life determinants of
overweight and obesity: a review of systematic reviews. Obes Rev. 2010; 11(10):695-708. PM:20331509.
31. Dietitians of Canada and Canadian Pediatric Society. A health professional's guide for using the new WHO
growth charts. 2010. Available at:
32. Falkner B. Hypertension in children and adolescents: epidemiology and natural history. Pediatr Nephrol. 2010;
25(7):1219-24. PM:19421783.
33. Davis MM, Gance-Cleveland B, Hassink S, Johnson R, Paradis G, and Resnicow K. Recommendations for
prevention of childhood obesity. Pediatrics. 2007; 120 Suppl 4:S229-S253. PM:18055653.
34. Spear BA, Barlow SE, Ervin C, Ludwig DS, Saelens BE, Schetzina KE, and Taveras EM. Recommendations
for treatment of child and adolescent overweight and obesity. Pediatrics. 2007; 120 Suppl 4:S254-S288.
PM:18055654.
35. Daniels SR, Jacobson MS, McCrindle BW, Eckel RH, and Sanner BM. American Heart Association Childhood
Obesity Research Summit Report. Circulation. 2009; 119(15):e489-e517. PM:19332458.
36. Oude LH, Baur L, Jansen H, Shrewsbury VA, O'Malley C, Stolk RP, and Summerbell CD. Interventions for
treating obesity in children. Cochrane Database Syst Rev. 2009; (1):CD001872. PM:19160202.
37. Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y, Armstrong R, Prosser L, and
Summerbell CD. Interventions for preventing obesity in children. Cochrane Database Syst Rev. 2011;
(12):CD001871. PM:22161367.
38. Reinehr T, de SG, Toschke AM, and Andler W. Long-term follow-up of cardiovascular disease risk factors in
children after an obesity intervention. Am J Clin Nutr. 2006; 84(3):490-6. PM:16960161.
39. Chanoine JP, Hampl S, Jensen C, Boldrin M, and Hauptman J. Effect of orlistat on weight and body
composition in obese adolescents: a randomized controlled trial. JAMA. 2005; 293(23):2873-83.
PM:15956632.
40. Aikenhead A, Lobstein T, and Knai C. Review of current guidelines on adolescent bariatric surgery. Clinical
Obesity. 2011; 1(1):3-11. http://dx.doi.org/10.1111/j.1758-8111.2010.00002.x.
41. O'Brien SH, Holubkov R, and Reis EC. Identification, evaluation, and management of obesity in an academic
primary care center. Pediatrics. 2004; 114(2):e154-e159. PM:15286251.
42. Perrin EM, Flower KB, and Ammerman AS. Body mass index charts: useful yet underused. J Pediatr. 2004;
144(4):455-60. PM:15069392.
43. Flower KB, Perrin EM, Viadro CI, and Ammerman AS. Using body mass index to identify overweight children:
barriers and facilitators in primary care. Ambul Pediatr. 2007; 7(1):38-44. PM:17261481.
44. Khanna R, Kavookjian J, Scott VG, Kamal KM, Miller LA, and Neal WA. Using the theory of reasoned action
to determine physicians' intention to measure body mass index in children and adolescents. Res Social Adm
Pharm. 2009; 5(2):170-81. PM:19524864.
45. Spivack JG, Swietlik M, Alessandrini E, and Faith MS. Primary care providers' knowledge, practices, and
perceived barriers to the treatment and prevention of childhood obesity. Obesity (Silver Spring). 2010;
18(7):1341-7. PM:19910934.

25

46. Ball GD, Ambler KA, and Chanoine JP. Pediatric weight management programs in Canada: Where, What and
How? Int J Pediatr Obes. 2011; 6(2-2):e58-e61. PM:20799914.
47. Ambler KA, Hagedorn DW, and Ball GD. Referrals for pediatric weight management: the importance of
proximity. BMC Health Serv Res. 2010; 10:302. PM:21040585.
48. Periodic health examination, 1994 update: 1. Obesity in childhood. Canadian Task Force on the Periodic Health
Examination. CMAJ. 1994; 150(6):871-9. PM:8131120.
49. Obesity: guidance on the prevention, identification of overweight and obesity in adults and children. London,
UK: National Institute for Health and Clinical Excellence; 2006. Available at:
http://www.nice.org.uk/nicemedia/live/11000/30365/30365.pdf.
50. US Preventive Services Task Force. Screening for obesity in children and adolescents: US Preventive Services
Task Force recommendation statement. Pediatrics. 2010; 125(2):361-7.

http://pediatrics.aappublications.org/content/early/2010/01/18/peds.2009‐2037.full.pdf+html.
51. Whitlock EP, O'Connor EA, Williams SB, Beil TL, and Lutz KW. Effectiveness of primary care interventions
for weight management in children and adolescents: an updated, targeted systematic review for the
USPSTF. Evidence Synthesis Number 76. AHRQ Publication No. 10-05144-EF-1. Rockville, MD: Agency
for Healthcare Research and Quality; 2012. Available at:
http://www.ncbi.nlm.nih.gov/books/NBK36416/pdf/TOC.pdf
52. Lohman TG, Roche AF, Martorell R. Anthropometric standardization reference manual. Champaign, IL:
Human Kinetics Books, 1988.

26

