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Executive Summary

The increasing prevalence of overweight and obesity in
children and youth is a serious public health problem
requiring immediate action. Childhood obesity is
associated with a complex web of risk and protective
factors that provide a variety of pathways by which to
intervene. However, the optimal approach to reduce
obesity is unclear, with no consensus on the best ways
to accomplish this task. In 2012, the Ontario
government identified childhood obesity reduction

as an important area of action for health, targeting a
reduction of 20% over five years. An expert panel was
convened to inform and advise the Ministry of Health
and Long-Term Care (MOHLTC) on the best way to
achieve its childhood obesity reduction target. In
preparation for the panel’s deliberations, MOHLTC
requested that Public Health Ontario (PHO) create an
evidence primer to serve as a foundational reference
document to inform the work of the panel. This
three-part report outlines the following: (A) trends in
the range of risk factors associated with overweight
and obesity in children and youth, as well as strategies
for measuring and monitoring; (B) the effectiveness
of interventions to prevent and treat overweight and
obesity in children and youth, as well as the cost-
effectiveness of these programs; and (C) programs

or initiatives implemented by other jurisdictions and
Ontario public health units. Adopting both a socio-
ecological and a life-course perspective, PHO
developed an integrated framework to describe the
causal factors that contribute to childhood obesity,
and to identify leverage points for the prevention

and treatment of childhood obesity.

Causes, Trends, Measuring and Monitoring

Determining the causes of childhood overweight and
obesity requires consideration of a complex web of
behavioural, social, environmental and biomedical risk
and protective factors that begin before birth and
continue throughout the life course at the individual,
family, community and societal levels. Although there
is a genetic component to obesity, many modifiable
risk factors are associated with overweight and obesity
in children and youth. These include maternal
smoking, high birthweight, rapid infant weight gain,
consumption of sugar-sweetened beverages, physical
inactivity, sedentary behaviour and inadequate sleep.
Additionally, there are factors that have shown to be
protective against child and youth overweight and

obesity, such as breastfeeding, breakfast consumption
and physical activity. A substantial number of Ontario’s
children and youth do not get enough physical activity,
and many engage in sedentary behaviours for long
periods of the day, a trend that increases with age.
Additionally, only half of youth consume the
recommended number of vegetable and fruit servings
per day, and many children and youth are consuming
too many calories from sugar-sweetened beverages.

Measured body mass index (BMI)-for-age is most
commonly used for monitoring overweight and obesity
in children and youth at the population level. There
are several growth charts to define healthy growth
ranges and related percentiles of BMI relative to age
and sex. Recently, a number of Canadian organizations
have recommended the World Health Organization
(WHO) growth charts as the standard. Ontario currently
lacks a single comprehensive childhood healthy weight
surveillance system. While there are limitations to
existing data sources, there are 10 surveys in Canada
and Ontario collected in community and school
settings that could be used to monitor the prevalence
of overweight and obesity in children and youth.

Effectiveness of Interventions for the Prevention
and Treatment of Overweight and Obesity in
Children and Youth

Research on the effectiveness of interventions to
prevent obesity evaluated with anthropometric
outcomes has primarily focused on interventions in
the school environment, and these have been shown
to be effective at producing small, but clinically and
statistically significant, reductions in measured
anthropometric outcomes in children and youth.
These are most often characterized as social and
behavioural interventions, aimed at increasing healthy
eating and physical activity behaviours, and reducing
sedentary behaviours. More effective interventions
tend to address both sides of the energy balance
equation, engage parents, have a longer duration, are
culturally sensitive, and include both educational and
environmental activities. There is also some evidence
of effectiveness for interventions conducted within
home, community, and preschool and health care
settings, and those that were web- or computer-based.

1 | Addressing Obesity in Children and Youth: Evidence to Guide Action for Ontario



Three approaches to treatment (i.e., lifestyle,
pharmaceutical and surgical) have been assessed for
effectiveness in the literature. Lifestyle approaches to
treatment were found to be more effective when they
included behavioural therapy and, as with prevention
interventions, address several risk factors and involve
an element of parental involvement. Pharmaceutical
and surgical interventions for the treatment of obesity
in youth can be effective, but there is limited evidence
regarding their long-term safety. As treatment
approaches generally target individuals rather than
populations, the potential population impact is low
when compared to prevention initiatives. However,

in order to prevent the complications of obesity in
children and youth, obesity treatment approaches play
a complementary role. Results suggest that there are
both prevention and treatment approaches that meet
acceptable cost-effectiveness thresholds, and these
interventions can occur in a variety of settings and
environments (e.g., message environment, school and
after-school settings, and within the health care system).

Who is Taking Action: Jurisdictional and Ontario
Public Health Unit Scans

International, national and provincial jurisdictions, and
local Ontario public health units (PHUs) are moving
forward with comprehensive multi-level strategies

based on the available research evidence on causal
pathways, despite the limited evidence overall. These
interventions occur in message, school, physical
activity, food and beverage, and health care and work
environments, targeting children and youth across the
life course. Various jurisdictions, including PHUs, have
focused their efforts on addressing risk and protective
factors related to healthy eating and physical activity,
recognizing that such an approach is likely to achieve
health benefits that reach beyond obesity-related
diseases and conditions. Although Ontario does not
yet have a comprehensive childhood obesity strategy,
the province is already engaged in some of the
strategies and initiatives that were frequently
supported by the jurisdictions reviewed.

Conclusion

Given the complex pathways that lead to obesity, it is
likely that a range of interventions, and intervention
approaches, delivered in a variety of environments
and settings across the life course of a child will be
needed to reduce the prevalence and incidence of
obesity. To assess whether established goals are met,
evaluation of the implemented interventions and
ongoing surveillance, and monitoring of obesity rates
and related risk and protective factors will be essential.

Executive Summary | 2



1. Introduction

The increasing prevalence of obesity in children and
youth is a serious public health problem requiring
immediate action. Presently, almost one-third of
Canadian children and youth are overweight or obese
(1). Childhood obesity is associated with both
immediate and long-term health risks, as well as an
economic burden to the health care system. This issue
is not unique to Canada or Ontario. There is evidence
that the prevalence of obesity in children and youth is
increasing worldwide, causing both international and
local governments to take action (2).

Obesity in Children and Youth:
Ontario’s Response

In 2010, the Minister of Health in Ontario endorsed a
federal, provincial and territorial framework for action
to promote healthy weights, signalling a commitment
to work with other provinces and sectors toward a
sustained response to childhood obesity (3). In January
2012, the government released Ontario’s Action Plan
for Health, where reducing childhood obesity by 20%
over five years was identified as a goal (4). In this plan,
it was also outlined that the government would
convene a panel of content area experts, advocates,
health care leaders, non-profit organizations and
industry to inform and advise the Minister of Health
and Long-Term Care (MOHLTC) on the best way to
achieve its childhood obesity reduction target. The
Healthy Kids Panel, the expert panel comprised of 18
members, conducted its deliberations between May
and December 2012 and released the report No Time
to Wait: The Healthy Kids Strategy outlining its
recommendations in March 2013 (5).

Evidence to Guide Action:
Report Context

In preparation for the panel’s deliberations, MOHLTC
requested that Public Health Ontario (PHO) create an
evidence primer to serve as a foundational reference
document to inform the work of the panel. This
document was to present a synthesis of the evidence
on the trends, causes and risk factors of obesity in
children and youth, the effectiveness of interventions
to prevent and treat overweight and obesity, and the
actions that other jurisdictions and PHUS are taking.

PHO initiated a project, which led to this report, in
response to a request made at the end of March 2012,
with the report delivered at the beginning of July
2012. The main goal of this project was to deliver,
within this short timeline, a high-quality and rigorous
product that would provide the panel with evidence to
inform its recommendation for action in Ontario.
Systematic searches with critical appraisal of the
literature were used to ensure the full scope of the
literature base was reviewed and that the syntheses
produced were of high quality. The population of focus
for this report was children and youth under 19 years
of age. This report also focused on anthropometric
outcomes (e.g., changes in weight, BMI, waist
circumference, prevalence of overweight or obesity)

to measure effectiveness. However, many studies on
obesity prevention and healthy weights measure
effectiveness as changes in obesity-related risk factors
or determinants, such as physical activity and healthy
eating. A complete synthesis of the effectiveness of
interventions to change obesity-related behaviours
was out of scope for this report, although these will
likely be a beneficial part of obesity prevention efforts.
Additionally, even though it would have been ideal to
assess the primary literature for each evidence synthesis,
it was not always possible due to the short timeline
and the rapidly growing literature base on childhood
obesity. In these instances, secondary literature
sources, including narrative reviews, systematic
reviews and meta-analyses, were synthesized.

Report Structure

The report is divided into three main sections, with
Part A providing an overview of the trends and
prevalence of overweight and obesity and their related
risk and protective factors in Ontario’s children and
youth, as well as an overview of the scientific
literature on factors that contribute to childhood
overweight and obesity and their health
consequences. It includes a discussion of different
methods by which to measure overweight and obesity,
as well as settings where measurement can take place,
and explores how best to use existing data to gauge
progress on provincial commitments to address
childhood overweight and obesity. Part B provides the
results of systematic literature reviews looking at (1)
the effectiveness of obesity prevention interventions;
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(2) the effectiveness of obesity treatment approaches;
and (3) the cost-effectiveness of childhood obesity
interventions. Part C examines current PHU, provincial,
federal and multi-level government initiatives being
conducted that are geared toward addressing obesity
in children and youth.

Evidence Review Framework

Adopting both a socio-ecological and a life course
perspective, an integrated framework was developed
to describe the causal factors that contribute to
childhood obesity, and to identify leverage points for
the prevention and treatment of childhood obesity
throughout the report. This model acknowledges the
role of energy imbalance (i.e., energy intake is greater
than energy expenditure) over a long period as a
fundamental cause of obesity. Energy intake refers to
the energy or calories that are consumed when eating

and drinking, and energy expenditure takes the form
of physical activity. However, this seemingly simple
relationship is underpinned by a complex web of
factors that modifies how much children eat and
move, and their energy balance, and some of these
relationships begin before birth. The socio-ecological
theory hypothesizes that one’s behaviours are not only
affected by individual factors, but also by interactions
with the larger social and environmental context (6).
The Institute of Medicine (IOM) presents a socio-
ecological framework depicting these relationships for
the issue of childhood obesity, and we have adapted
its model for the purpose of synthesizing evidence

in this report (Figure 1.1) (7). Our framework also
integrates a life course approach, emphasizing the
importance of early-life risk factors, the accumulation
of behaviours and excess weight through growth and
development leading to obesity, and the high risk of
obese youth becoming obese adults.
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Figure 1.1: Evidence Review Framework
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Washington, DC: The National Academies Press. Figure 3.2, page 90.

The innermost layer of the framework depicts
individual, home and family factors, including genetic,
ethnic identity, psychosocial (e.g., beliefs, attitudes,
knowledge), skills, lifestyle and health status factors.
This level is surrounded by the key behavioural
settings or micro-level environments that affect
eating and physical activity behaviours, such as
home, preschool, school, after-school, community
and health care. These settings often provide focal
points for interventions. The macro-level environment
stratum encompasses policies, messaging, marketing,
regulation, taxation and other sector-level controls.

The IOM Committee on Accelerating Progress in
Obesity Prevention identified five intersecting macro-
level environments for change to prevent obesity:

(1) physical activity; (2) food and beverage;

(3) message; (4) health care and work; and

(5) school (7). Although the “work” component of
“health care and work environments” may be less
relevant for prevention in children, it is maintained

in the current report, where appropriate, to capture
workplace policies that affect children indirectly

or directly (i.e., policies to make workplaces
breastfeeding friendly). Where there was no evidence
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of these types of policies or interventions, this
environment’s title was abbreviated to “health care
environments.” The outermost layer of the framework
represents social norms and values. This layer is the
pattern of ideology and organization that can reinforce
behaviours that promote social obesity, as it has a
cascading effect through the other layers of influence
in the model.

In Part A, complex interrelationships between the
multiple levels of influence on childhood overweight
and obesity are described (i.e., community/societal,
individual/family and biomedical). Causal factors for
obesity are arranged by socio-ecological level and

by life course stage. In Parts B and C, this framework
is used to review and categorize evidence, with
interventions, strategies, initiatives and activities first
categorized into the macro-level environment (i.e.,
school, food and beverage, physical activity, health
care and work, and message). The interventions,
strategies, initiatives and activities identified through
the prevention and treatment effectiveness literature
searches and jurisdictional scans are further classified
as either policy and environmental interventions,
social and behavioural interventions or clinical
interventions. The distinction between policy and
environmental interventions and social and behavioural
interventions has been previously used by the U.S.
Task Force on Community Preventive Services when
describing physical activity interventions (8). As this
report also assesses the effectiveness of treatment
interventions, the categorization of clinical
interventions was necessary. In Part B, given the
focus on programmatic activities, wherever possible
interventions are also described by setting

(i.e., preschool, school, after-school, community,
home and health care).
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Part A:

Causes, Trends, Measuring and Monitoring

This part of the report summarizes our current
understanding of child and youth overweight and
obesity in Ontario. It provides available statistics on
the trends and prevalence of overweight and obesity,
and their related risk and protective factors in
Ontario’s children and youth, as well as an overview
of the scientific literature on factors that contribute
to childhood overweight and obesity, and their health
consequences. Causal factors for obesity are arranged
by socio-ecological level (i.e., community/societal,
individual/family and biomedical) and by life-course
stage, consistent with the Evidence Review Framework
presented in Chapter 1 (Figure 1.1).

An overview of existing approaches to measuring and
monitoring child and youth overweight and obesity in
Ontario illustrates that Ontario lacks a comprehensive
childhood healthy weight surveillance system. Part A
also includes a discussion of the different types of
measures of overweight and obesity, as well as
settings where measurement can take place, and
explores how best to leverage the existing data for
gauging progress on the provincial commitment to
reduce childhood obesity.
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2. Trends, Causes and Risk Factors

Summary

Nearly one-third of Canadian children and youth were
overweight or obese in 2009-2011, according to the
Canadian Health Measures Survey (CHMS) (1).
Furthermore, the prevalence of obesity among
Canadian children and youth increased significantly
from 6.3% in 1978-1979 to 12.7% in 2004 based on
measured height and weight, while the prevalence of
overweight increased from 17% to 22%, representing
an increase of 102% and 29% respectively. While
comparable measured data for Ontario using similar
BMiI-for-age definitions are not available, 27.1% of
youth aged 12 to 17 self-reported a BMI considered
overweight or obese in 2009-2010.

Determining causes of childhood overweight and
obesity requires consideration of a complex web of
behavioural, social, environmental and biomedical risk
and protective factors that begin before birth and
continue throughout the life course at the individual,
family, community and societal levels. Genetics also
play a role in the risk of children and youth becoming
overweight and obese. Nevertheless, there is consistent
evidence that the following modifiable risk factors are
causally associated with childhood and youth overweight
and obesity:

e Maternal smoking

¢ High birthweight

¢ Rapid infant weight gain, associated with low

birthweight

e Consumption of sugar-sweetened beverages

¢ Physical inactivity and sedentary behaviour

¢ Inadequate sleep

Similarly, the following protective factors are causally
associated with childhood and youth overweight and
obesity:

¢ Breastfeeding

¢ Breakfast consumption

There is less consistent evidence that additional factors
may play a causal role. There is some evidence that
gestational diabetes, exposure to advertising for high-
calorie foods, childhood depression and higher levels
of psychosocial stressors, low socio-economic status
and a poorly designed built environment increase

the risk of overweight and obesity in children and
youth. There is some evidence that milk and dairy
consumption decreases the risk.

A substantial number of Ontario’s children and youth
do not get enough daily physical activity. Many engage
in sedentary behaviours for a large part of their day,
which tends to increase in older age groups. Only

half of youth consume the recommended number of
vegetable and fruit servings in a day, and calories from
sugar-sweetened beverages make up a considerable
portion of the diet of children and youth.
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increase of 102% and 29% respectively (Figure 2.1).

P reva Ie n Ce a n d Males and females experienced a similar increase in
. overweight and obesity, although rates in males were
Tre n d S Of Ch | Id a n d higher than in females. Both measured overweight

and obesity decreased slightly between 2004 and

YO ut h Ove rwe ig ht 2009-2011; however, this difference was not

statistically significant (1). Rates of overweight and
d b M obesity in children and youth are defined by BMI

a n O es Ity relative to age and gender, using cut-offs established
by WHO. There are a number of different systems of
BM-for-age cut-offs and, depending on the system
chosen to define overweight and obesity, estimates
based on the same sample can vary. Further
discussion of methodological issues related to the
different systems of BMI-for-age is presented in

Chapter 3. All data presented in figures in this Chapter
can be found in Appendix 1.

Nearly one-third of Canadian children and youth were
overweight or obese in 2009-2011, according to the
Canadian Health Measures Survey (CHMS) (1).
Between 1978-1979 and 2004, the prevalence of
obesity based on measured height and weight among
Canadian children and youth increased significantly
from 6.3% to 12.7% while the prevalence of overweight
increased from 17% to 22% (2), representing an

Figure 2.1: Measured Overweight and Obesity Using WHO BMI-For-Age Cut-Offs in Children and Youth, by Sex,
Canada, 1978-79 (Ages 2-17), 2004 (Ages 2-17), 2009-11 (Ages 5-17)
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Sources: 1) Shields M, Tremblay MS. Canadian childhood obesity estimates based on WHO, I0TF and CDC cut-points. Int J Pediatr Obes 2010 May 3;5(3):265-273;
2) Roberts KC, Shields M, de Groh M, Aziz A, Gilbert JA. Overweight and obesity in children and adolescents: results from the 2009 to 2011 Canadian Health
Measures Survey. Health Rep. 2012 Sep;23(3):37-41.
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Data from the 2009-2011 CHMS show that when looking at rates of overweight and obesity in children and youth
by age, similar rates can be found across all age groups for both sexes combined; however, males aged 5 to 11
were significantly more likely to be obese than those aged 12 to 17 (19.5% versus 10.7%). Additionally, males 5 to
11 were significantly more likely to be obese than females aged 5 to 11 (19.5% versus 6.3%) (Figure 2.2).

Figure 2.2: Measured Overweight and Obesity Using WHO BMI-For-Age Cut-Offs in Children and Youth, by Age
Group and Sex, Canada, 2009-11
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Source: 1) Roberts KC, Shields M, de Groh M, Aziz A, Gilbert JA. Overweight and obesity in children and adolescents: results from the 2009 to 2011 Canadian
Health Measures Survey. Health Rep. 2012 Sep;23(3):37-41.
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Figure 2.3: Self-Reported Overweight and Obesity Using WHO BMI-For-Age Cut-Offs in Youth Aged 12 to 17,

by Sex, Ontario and Canada, 2003 to 2009/2010
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Source: Canadian Community Health Survey 2003 - 2009/2010, Statistics Canada, Canada Share File, Distributed by Ontario MOHLTC. Estimates were made

using age in years of respondent.

While measured data is not available at the provincial
level for Ontario, given that the self-reported
prevalence of overweight and obesity in children and
youth in Ontario tends to be similar to the overall
Canadian rate, the national measured data can be
used to get a picture of the situation in the province.
Figure 2.3 compares self-reported Ontario rates to
Canadian rates in youth between 2003 and 2009-2010.

The findings from the 2009/2010 Canadian
Community Health Survey (CCHS) show that 27.1% of
Ontario youth aged 12 to 17 reported a height and
weight considered to be overweight or obese, with
19.4% reporting a height and weight considered to be

overweight and an additional 7.8% reporting a height
and weight considered to be obese. There were no
significant differences in rates over time between 2003
and 2009-2010. There were significant differences

in self-reported BMI between males and females; in
2009-2010, 33.5% of males versus 20.4% of females
reported being overweight or obese. These recent
data are only available for self-reported measures of
overweight and obesity (which have been shown to
underestimate measured BMI in this age group (2)),
and only for those aged 12 and older. No comparable
measured data for Ontario using WHO BMI-for-age
definitions are currently available.
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Causal Factors for Child and Youth
Overweight and Obesity

Figure 2.4: Selected Potential Causal Factors for Overweight and Obesity in Children and Youth
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Source: Adapted with permission from: Monasta et al. 2010 (5).

Evaluating potential causes of childhood overweight
and obesity requires consideration of a large

number of interacting factors, many of which are

not fully understood. At a very basic level, childhood
overweight and obesity is often described as an
imbalance between energy intake and energy
expenditure (3-7). This imbalance, however, is
influenced and modified by a complex web of risk

and protective factors that begin before birth and
continue throughout the life course at the individual,
family, community and societal levels (5). The relative
importance of each factor is difficult to determine, as
these factors impact each other in multiple ways (5,8).
Figure 2.4 summarizes the interconnected relationship
between a few selected causal factors and overweight
and obesity in children and youth.

:] = individual / family level

- = biomedical

Due to the sheer number of risk and protective factors
and difficulties measuring them in research studies,
reported effect sizes may be small. Although effect
sizes may be relatively small, their impact remains
important because even small modifications in factors
that affect a large number of people could translate into
large population benefits (5). Table 2.1 summarizes the
strength of association between those causal risk and
protective factors that are consistently associated with
overweight and obesity in children and youth. Other
factors less consistently associated with overweight
and obesity in the literature are discussed in the text.
While many studies provide evidence of associations,
few include mechanisms to describe how these factors
impact overweight and obesity; in fact, many of these
associations happen via multiple pathways.
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Table 2.1: Summary of Associations Between Risk or Protective Factors with Consistent Evidence of a Causal
Relationship with Childhood Overweight and Obesity

Risk or Outcome Direction of Reported* odds ratio Comparison Source
protective examined association (OR)*+ Group
factor
Birthweight Obesity Increase 2.07 (1.91-2.24) Subjects with a Meta-analysis (9)
(high) birthweight less
than or equal
t0 4,000 g
Breakfast Overweight Increase N/A N/A Review (8)
consumption
(irregular)¥
Breastfeeding Overweight Decrease <1 month of breastfeeding: Infants who Meta-analysis (10)
1.0 (0.65-1.55) were not
4-6 months: breastfed
0.76 (0.67-0.86)
>9 months:
0.68 (0.50-0.91)
Maternal Obesity Increase 1.64 (1.42-1.90) Children of Meta-analysis (11)
smoking mothers
who did not
smoke during
pregnancy
Physical Overweight Increase Median OR: 1.33 Most active Systematic review (12)
inactivity and obesity group, various
definitions
Rapid infant Obesity Increase OR range (per 0.67s - Systematic review (13)
weight gain standard deviation of weight
gain): 1.26 to 4.55
Sedentary Overweight Increase OR range: Various Systematic review (14)
behaviour and obesity 1.02 (1.00-1.04) to definitions
1.61 (1.38-2.02)
Sleep Overweight Increase 1.58 (1.26-1.98) Longer sleep Meta-analysis (15)
(inadequate) and obesity duration,
various
definitions
Sugar- Obesity Increase 1.6 (increase for each Baseline Review (16)
sweetened sugar-sweetened beverage consumption
beverage above each child’s baseline of sugar-
consumption consumption at the sweetened
beginning of the study) beverages

* Differences in the reporting of odds ratios reflect the original paper (i.e., decimal places).

tAn odds ratio (OR) is a measure of effect size describing the strength of association between the risk/protective factor and the outcome. Odds ratios tend
to overestimate the relative risk of an outcome between groups under comparison except when the outcome is rare. A relative risk of 1.5 means that
there is a 50% increase in risk, whereas an odds ratio of 1.5 means there is a 50% increase in odds but less than 50% increase in risk. For more details
on the difference between interpretation of odds ratios and relative risk, see Davies et al. 1998 (17).

$A high-quality odds ratio for irregular breakfast consumption was unavailable.
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Behavioural and Modifiable Factors

INDIVIDUAL AND FAMILY LEVEL

Prenatal period

A growing body of evidence suggests that the
prenatal period plays an essential role in determining
overweight or obesity later in life, as childhood
overweight and obesity may be affected by negative
events in utero (often referred to as “prenatal
programming”). The most common risk factors and
conditions that may impact metabolic programming
are maternal smoking, maternal malnutrition and
gestational diabetes, which can be the result of several
other upstream factors (5,7,18,19). Evidence on the
impact of endocrine-disrupting chemicals is emerging
(20), and some individual studies have suggested that
maternal weight or gestational weight gain may play
a role (21). Maternal smoking has been consistently
associated with childhood overweight and obesity, in
part because of its association with low birthweight
(also discussed below) (11,18,22), posing an increase
in the odds of overweight and obesity by 64%
according to a recent meta-analysis (i.e., a study that
combines the results of several studies to create a
more robust assessment) (11). Gestational diabetes,
while less consistently linked with obesity in children
and youth, was estimated to increase the odds of
youth overweight by 40% in a large cohort study (23).
Systematic reviews have identified few individual
studies that examine maternal malnutrition, and most
results have been inconclusive (5,18).

Infants

Birthweight and infant growth: There is consistent
evidence that high birthweights, and some evidence
that low birthweights, are associated with overweight
and obesity in childhood (5). A meta-analysis found
that high birthweight (defined as more than 4,000 g)
was associated with a twofold increase in the odds of
obesity when compared to subjects with a birthweight
less than or equal to 4,000 g (9). Low birthweight
infants may also be at risk of childhood overweight
and obesity, because they tend to gain weight, or
“catch up,” more rapidly during the early postnatal
period, which leads to increased central fat storage
and greater insulin resistance (5,24). Rapid infant
growth has been assessed independently and appears
to be a risk factor for overweight and obesity later in
life (13,24).

Food and nutrition: Food and nutrition choices during
infancy impact the risk of overweight and obesity
during childhood. Breastfeeding, in particular, has
been consistently shown to decrease risk (5,10,25-
27). A meta-analysis found that longer-duration
breastfeeding is protective against overweight
compared to infants who were not breastfed: less than
one month of breastfeeding was associated with no
change in the odds of overweight; four to six months
of breastfeeding was associated with a 24% decrease
in the odds of overweight; more than nine months

of breastfeeding was associated with a 32% decrease
in the odds of overweight (10). The impacts of other
nutritional choices in infancy need further study. For
instance, preliminary evidence has linked bottle use
after 12 months of age to overweight, potentially from
excess milk consumption (28), but no clear association
has been found between the age of introduction

of solid foods and obesity (29). The mismatch of
caregiver responsiveness to infant feeding cues,
including feeding when the infant is not hungry, may
have a role in the development of overweight and
obesity by impairing the infant’s response to internal
states of hunger and satiation (30,31).

Children and youth

Food and nutrition: There is inconsistent evidence
that healthier dietary patterns (measured using

a variety of indices that assess various aspects of
nutrition, including compliance with food guide
recommendations, and measures of quality and
variety) are associated with BMI at later ages (32), or
that vegetable and fruit consumption, a commonly
evaluated measure in nutritional studies, is directly
protective against child and youth overweight and
obesity (14,27,32-34). However, there are substantial
challenges to measuring diet quality that may make
the detection of a causal association difficult. Known
challenges include the unreliability of self- and parent-
reporting of child and youth eating patterns, and low
validity and reliability of the measures used (14,33).
While it is difficult to show that vegetable and fruit
consumption directly protects against child and youth
overweight and obesity, there is evidence that they
are related (32,35). For example, a national study of
Canadian children and youth found that those who
eat vegetables and fruit at least five times a day are
substantially less likely to be overweight or obese than
those who ate these foods less often (36). This finding
may be explained by the fact that vegetable and fruit
consumption has been shown to be a good marker of
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overall diet quality or they may replace foods that are
more energy dense (i.e., have higher caloric content) (32).

There is consistent evidence that consumption

of sugar-sweetened beverages is associated with
excess weight gain in children (7,16,37,38). Following
school-aged children over time, one study included

in a review found that the odds of becoming

obese increases 1.6-fold for every additional sugar-
sweetened drink consumed per day (16). This likely
occurs by increasing fructose consumption and
decreasing milk intake (7). There is some evidence that
milk, and dairy consumption generally, is protective
against weight gain, overweight and obesity among
children, although findings are inconsistent (27,33,39).
Fruit juice (often, but not always, defined as 100%
fruit juice) does not appear to increase the odds of
overweight and obesity in children (27,33). There

is evidence that diet soda consumption may cause
weight gain, but it may simply be a marker of other
unhealthy behaviours (33). Additional research is
needed to better understand how macronutrients,
such as fat, protein, carbohydrate and fibre intake,
may contribute to overweight and obesity (27). Studies
on intake of macronutrients are especially challenging,
because they are difficult to isolate from other factors
(for example, carbohydrate intake occurs in both
“healthy” foods such as vegetables and “unhealthy”
foods such as cookies) (14).

The home and family environment is important in the
development of food preferences and consumption
habits. The availability of protective and risk-related
foods directly predicts their consumption (8), and
increasing consumption of food prepared outside

of the home, especially “fast food” or “quick service
food,” has a negative impact on BMI due to oversized
portions and energy-dense, nutrient-deficient foods
(3,27,33). Eating breakfast, which may be an indicator
of other healthy eating habits, has been consistently
shown to protect against overweight and obesity in
children and youth (8,33). The size of the impact of
breakfast consumption on overweight and obesity

in children and youth is difficult to determine,
although several studies have demonstrated a causal
link. In preschool-aged children, irregular breakfast
consumption is estimated to nearly double the odds
of being overweight (8). There is some evidence that
obesity risk decreases with more frequent meals
(40), and eating family meals is related to various
healthy behaviours, including vegetable, fruit and
dairy consumption (8,34). Snack food intake (defined
differently across studies, often including both foods

that are traditionally thought of as “healthy” and
“unhealthy”) does not appear to have an impact

on excess weight gain or fatness, though there is a
weak association between the number of evening
eating events and increases in BMI (27,33). Some
emerging studies have found that the setting where
food consumption takes place also has an impact.
For example, a school-based cohort study found that
eating in front of the television results in increased
caloric intake in youth (41).

Parental attitudes toward feeding their children may
also impact overweight and obesity. In particular,
restricting children’s eating, overfeeding and pressure
to eat have been associated with child weight gain
(8,42). Using food as a reward is also associated with
nutritional problems for children, while parental
support and verbal praise have been positively
associated with vegetable and fruit consumption

(8). Overall parenting techniques may also impact
childhood overweight and obesity. Children raised

in homes where parents are both nurturing and firm
have been shown to eat more healthily, engage in
more physical activity and have lower body mass
indexes, compared to children who were raised in
homes where parents have been characterized in the
literature as firm without being nurturing, indulgent
or neglectful (43).

Physical activity: There is consistent evidence that
physical activity (measured using a variety of indicators
that are intended to capture physical fitness or energy
expenditure) has an impact on overweight and obesity
in children and youth. There is also some evidence
that sedentary behaviour (measured using several
indicators that examine low-energy activities, the most
common being television and computer “screen time”)
has a role (7,14,33,44-47). Dose-response relationships
(i.e., the impact of intensity and duration) remain
unclear, and the specific impact of sub-behaviours,
such as moderate to vigorous physical activity,

aerobic exercise and leisure activity, are not fully
understood (12,14,33,45), although there is emerging
evidence that even low levels of physical activity may
have a positive impact (12). A systematic review of
physical activity in children and youth estimated a

33% increase in the odds of becoming overweight or
obese in the least active group as compared to the
most active group. When only objective measures

of physical activity (e.g., accelerometers) were used,
the increase in the odds of overweight and obesity
rose to nearly fourfold (12). Sedentary behaviour,
which may have an impact on weight gain by reducing
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time for physical activity in a child’s daily routine or
decreasing sleep (33), appeared to increase the odds
of overweight and obesity by between 2% and 61% in
studies included in a systematic review (14).

Sleep: Although sleep is an inherently sedentary
behaviour, longer sleep duration is consistently
shown to be protective against childhood overweight
and obesity (5,15,33,48-50). A meta-analysis of
observational studies found that the odds of becoming
overweight or obese were 58% higher in children
with shorter sleep duration (defined differently
across studies) (15). Short sleep duration appears to
increase the risk of overweight and obesity directly
by disrupting hormone signalling pathways (51)

and indirectly by increasing fatigue, thus decreasing
physical activity among children, increasing exposure
to obesogenic environments (51), and increasing
hunger and appetite (52).

Mental health: In the few studies that have been
conducted, there is some evidence that childhood
depression may be positively linked to overweight and
obesity in adulthood (53). There is also some evidence
that experiencing higher levels of psychosocial
stressors (measured using various indicators) is
associated with an increased likelihood of being
overweight or obese (53). Other negative emotional
states in youth, such as anxiety, anger, low self-esteem
(54), abuse or ill treatment (5) and interpersonal
violence (including bullying), may also play a role (55).
It is likely that many of these factors have a reciprocal
relationship with overweight and obesity.

COMMUNITY AND SOCIETAL LEVEL

Physical environment

Exposure to chemicals: There is emerging evidence
that exposure to endocrine-disrupting chemicals (i.e.,
chemicals that interfere with the body’s hormone
system) may play a role in the development of obesity
in children and adults (20,56-58). Endocrine-disrupting
chemicals include persistent organic compounds, such
as polychlorinated biphenyls (PCBs), and non-persistent
organic compounds, such as bisphenol A (BPA). It

is hypothesized that obesity development may be
affected by the interaction of factors related to energy
balance and chemical exposures, especially when
exposure occurs during critical growth periods (i.e., in
utero and early life). Endocrine-disrupting chemicals
could affect obesity, largely through “prenatal
programming” (discussed above), by increasing the
number of fat cells, and altering pathways responsible

for food intake and metabolism, insulin sensitivity and
lipid metabolism (20).

Built environment: There is some evidence that the
built environment, which includes neighbourhood,
community and regional infrastructure, may have an
impact on overweight and obesity in children and
youth by promoting or prohibiting healthy eating and
physical activity. Easy access to foods that are calorie-
dense (e.g., through proximity to convenience stores)
is associated with increases in the risk of overweight
and obesity, whereas the presence of neighbourhood
supermarkets and farmers’ markets (59) and access
to affordable vegetables and fruit (5) is associated
with lower childhood BMI and lower prevalence of
overweight. The structure of the built environment
may also provide opportunities for physical activity
or promote inactivity. Neighbourhood features

such as walkability and bikeability, mixed land use,
accessible destinations and the availability of public
transportation may increase physical activity (59).

A similar effect has been found in neighbourhoods
that include a mix of residential, commercial, retail
and recreational destinations (59). Conversely,
communities that have poor street connectivity and

a lack of destinations within safe walking distance
may decrease levels of physical activity (59). In
neighbourhoods that lack safe places to play due to
heavily trafficked streets, neighbourhood crime and
graffiti are likely to prevent children from being active
outdoors and promote indoor sedentary behaviour
(59). Location is also a factor: youth living in rural,
exurban (i.e., in a region beyond the suburbs of a city)
and mixed urban environments may be more likely to
be overweight than individuals living in some inner-
city or suburban areas (60).

Drawing conclusions from research on the impact

of the built environment on childhood overweight
and obesity is challenging for several reasons: there
is a lack of repetition across studies; few consistent
findings have been reported; associations often vary
by gender, age, socioeconomic status and population
density; and for many factors, strong evidence is
unavailable (60).

Social environment

Socioeconomic status: There is some evidence that
low socioeconomic status (SES), often measured by
parental occupation, education, family income or

a combination of these factors, is linked with child

and youth adiposity (or body fatness) as both a
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precursor to many risk and protective factors and

an independent risk factor (5,61,62). There is some
evidence that high SES is protective, although the
literature is not consistent. The reviews do not draw
conclusions about middle-income groups (5,61,62).
SES may impact childhood overweight and obesity in
many ways. For example, price is a strong predictor
of food choice (8) and families living in lower SES
neighbourhoods tend to have limited access to food
stores with healthy, affordable options (59).

Food insecurity: There is mixed evidence on whether
food insecurity or insufficiency, defined as episodes
of a family running short of food because of
inadequate money, is associated with an increased
risk of overweight and obesity in children (5,8,63).
This relationship may be due to overconsumption

of inexpensive, energy-dense foods and lower
intakes of vegetables and fruit or a “feast or famine”
phenomena, where overeating occurs when food is
available (5,8). Increased parental education, on the
other hand, may positively impact risk of overweight
and obesity in children and youth in various
interconnected ways, including increased income,
money management skills, prioritization of healthy
eating, nutrition knowledge, parenting skills and
access to resources. More specifically, higher maternal
education has been linked with factors that may be
protective against overweight and obesity in children
and youth, including vegetable and fruit consumption,
verbal praise, discouragement from sweets and
restraint from negative modelling behaviour (8).

Ethnicity: Few studies have examined the role of
ethnicity in overweight and obesity in children and
youth, although disparities in the prevalence of
overweight and obesity in children by ethnicity and
race have been observed (64). This influence may stem
from both genetic differences and cultural practices,
or may be a marker for factors related to education
and economics (8). In the home food environment,
the impact of traditions, culture, religious practices,
ethnicity, race and related social influences are
important considerations, since many customs and
traditions are centred on food. In a study of family
dietary intake, cultural inheritance accounted for 30
to 40% of the dietary intake variance in children (8).

Schools: There is evidence that the school
environment plays an important role in childhood
overweight and obesity, because of the amount of
time children spend in school. Most children eat at
least one meal per day at school, as well as snacks.
Although most schools that provide meals offer

students at least some healthy food choices, the
presence of many less healthy options may prevent
children from consuming a balanced meal (59).
Classroom physical activity, physical education class
and school transportation also impact children’s
energy balance. It has been suggested that many
communities have limited access to safe places to
walk, bike or play, and, as a result, children are less
likely to walk or bike to school (59).

Advertising and media: There is evidence that
television advertising and childhood obesity are
related; however, it is less clear if this relationship

is causal (5,65,66). Among 10 studies included in a
systematic review, a significant association was found
between the number of advertisements per hour on
children’s television and the proportion of overweight
children, particularly when the promotion of energy-
dense foods was considered (r=0.81, p < 0.005). There
was some suggestion that there may be a small
protective correlation between childhood overweight
and the number of advertisements encouraging
healthier diets (r=-0.56, p < 0.10) (66).

Biomedical and Non-Modifiable Risk
Factors

Several biomedical and non-modifiable risk factors also
play a causal role in childhood overweight and obesity.
Some medications (e.g., cortisol), ilinesses (e.g.,
hypothyroidism) and syndromes (e.g., Prader Willi
syndrome, Down syndrome) can lead to overweight
or obesity in children, although it is estimated that
only a small portion of obesity cases result from

these factors (3). Also, several mechanisms through
which modifiable risk factors have an effect on risk

of childhood overweight and obesity are rooted in
biomedical factors, such as genetics, leptin receptor
concentration (a hormone important in the regulation
of body weight) (67) and metabolic programming,
which was previously discussed in the section on the
prenatal period (68,69).

Genetics play a role in the risk of children and

youth becoming overweight or obese. There is little
agreement in the literature on how much genetics
contribute to the variation in BMI between individuals;
estimates range from 20 to 90% (3,5,7,70,71). It is
important to consider that the gene pool does not
change nearly rapidly enough to explain the recent
increase in childhood overweight and obesity (3).
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In many cases, it is the interaction between genetic and
environmental factors that is of greatest interest as
genes exert their influence through behaviours that are
directly affected by the social and physical environment.
Therefore, early experiences with food and activity
may not only establish healthy habits, but may also
modify genetic predispositions (70). For example,
eating in the absence of hunger, which is correlated
with children’s weight status in middle school, is a
behavioural trait that seems to be influenced by both
genetic and environmental factors (70).

For some groups, gene-environment interactions lead
to disproportionately high levels of overweight and
obesity. For example, First Nations, Inuit and Métis
(FNIM) children and youth are more likely to be
overweight and obese, and to experience other
weight-related risk factors, such as central adiposity
(or fatness) than non-FNIM children and youth (72).
In addition to genetic differences (72,73), FNIM
children and youth experience disproportionately high
rates of many risk factors, including unhealthy eating,
physical inactivity, sedentary behaviour and low
socioeconomic status (72-74).
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Prevalence and Trends for Related Risk
and Protective Factors for Child and Youth
Overweight and Obesity

Healthy Eating and Physical Activity Behaviours

HEALTHY EATING

Vegetable and fruit consumption can be used as a marker for a more general pattern of healthy eating and is an
important source of vitamins, minerals and fibre. Less than half of youth aged 12 to 19 in Ontario reported that
they consume vegetables and fruit at least five times per day, a trend that has remained consistent over time and
is similar to the national rate (Figure 2.5).

Figure 2.5: Self-Reported Consumption of Vegetables and Fruit at Least Five Times per Day in Youth Aged 12 to 19,
Ontario and Canada, 2003 to 2011
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Source: Statistics Canada. Table 105-0501 - Health indicator profile, annual estimates, by age group and sex, Canada, provinces, territories, health regions
(2011 boundaries) and peer groups.
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For many children and youth, sugar-sweetened beverages contribute significantly to daily caloric intake. In 2004,
it was found that beverages make up almost 20% of the calories consumed by children and youth aged 4 to 18,
and 30% in children aged 1 to 3 (75). Consumption of sugar-sweetened beverages (SSBs) is on the rise, with

the proportion of daily caloric intake coming from SSBs being higher in older children and youth (Figure 2.6).

In Canada, it has been found that 15.1% of students aged 11 to 15 consume soft drinks one or more times per
day, every day (76).

Figure 2.6: Percentage of Daily Calories Derived from Sugar-Sweetened Beverages in Children and Youth
Aged 1 to 18 by Sex and Age Group, Canada, 2004
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Source: Garriguet D. Beverage consumption of children and teens. Health Rep. 2008 Dec;19(4):17-22.
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Breastfeeding during infancy is associated with lower rates of child and youth overweight and obesity. While just
over 87.1% of all mothers in Ontario reported trying to breastfeed their last child in 2011, only 27.3% reported
breastfeeding exclusively for the recommended duration of at least six months. While the overall proportion
initiating breastfeeding has remained unchanged over time, the proportion of those who maintain breastfeeding
exclusively for the recommended duration of at least six months has increased significantly (Figure 2.7).
Nationally, in 2009-10 significantly fewer mothers in the lowest-income quintile reported breastfeeding their child
exclusively for at least six months (23.1%) than mothers in the highest-income quintile (33.0%) (77).

Figure 2.7: Self-Reported Exclusive Breastfeeding Initiation and Exclusive for At Least Six Months (in those who
reported being pregnant in the past five years), Ontario, 2003 to 2011
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PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOUR

Inadequate physical activity is a contributing factor to the rising rates of overweight and obesity in children and
youth. However, according to the 2009—-10 Canadian Physical Activity Levels Among Youth (CANPLAY) survey;,
only 32% of children and youth in Ontario are meeting the new Canadian Physical Activity Guidelines (measured
by having taken at least 13,500 steps per day). While the Activity Guidelines recommend at least 60 minutes of
moderate to vigorous physical activity (MVPA) every day (78), it should be noted that this threshold of 13,500
steps per day may lead to an underestimation of those meeting the guideline by as much as 10% (79). Data from
2005-2007 and 2007-2009 show significant differences by age group, as 15- to 19-year-olds report lower levels
of physical activity as compared to 5- to 14-year-olds (Figure 2.8).

Figure 2.8: Average Daily Steps Taken by Children and Youth Aged 5 to 19 by Age Group, Ontario, 2005-07 to 2007-09

14,000 -
12,000
10,000 -
8,000

6,000 -

# of Steps per Day

4,000

2,000 -

5-10 11-14 15-19

Age Group

B 2005-07 M 2007-09

Source: 2005-09 Canadian Physical Activity Levels Among Youth survey, Canadian Fitness and Lifestyle Research Institute.
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Only 21.3% of students in grades seven to 12 report being physically active daily for a minimum of 60 minutes
per day, according to the 2011 Ontario Student Drug Use and Health Survey (OSDUHS). Males (27.0%) are
significantly more likely than females (15.2%) to report being active daily. Daily physical activity significantly
decreases as grade level increases, from a high of 27.8% among grade eight students to a low of 15.6% among
grade 12 students (Figure 2.9).

Figure 2.9: Daily Physical Activity during the Past Week in Students Grades 7 to 12, Ontario, 2011
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Source: Paglia-Boak A, Adlaf EM, Hamilton HA, Beitchman JH, Wolfe D, Mann RE. The mental health and well-being of Ontario students, 1991-2011: Detailed
OSDUHS findings (CAMH Research Document Series No. 34). Toronto, ON: Centre for Addiction and Mental Health. 2012.
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It is thought that children and youth may get as much as 30% of their daily physical activity after school (80).
Children and youth who are physically active after school also tend to be more active throughout the day (81).

In the 2010 Physical Activity Monitor (PAM) survey, 65% of Ontario parents said their 5- to 17-year-olds participate
in unorganized physical activity or sport between the time school ends and suppertime, as well as 67% reporting
that their children and youth play outdoors during this period (82). About 82% of boys and 80% of girls aged 5 to
11 participate in organized physical activities or sports as reported by the Canadian Fitness and Lifestyle Research
Institute (CFLRI). Participation rates decrease in the teenage years, during which only 69% of boys and 68% of
girls between 12 and 17 years of age participate in organized physical activities and sports. Rates for Canadian
youth are similar to Ontario rates (Figure 2.10).

Figure 2.10: Participation in Organized Physical Activities and Sports by Children and Youth Aged 5 to 17 by Sex
and Age Group, Ontario and Canada, 2006—-2007
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Leisure time is an important opportunity for physical activity; however, 27.3% of Ontario youth aged 12 to 19
reported being physically inactive during leisure time. Leisure-time inactivity varies by sex, with 24.3% of males
reporting being inactive in 2011 versus 30.4% of females. Rates of leisure-time inactivity have remained relatively
consistent since 2003 (Figure 2.11).

Figure 2.11: Self-Reported Physical Inactivity during Leisure Time in Youths Aged 12 to 19 by Sex, Ontario, 2003 to 2011
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Sedentary behaviour has been a contributing factor to overweight and obesity in children and youth. The 2011
OSDUHS showed that among all students, 10.2% spend at least seven hours a day in front of a TV or computer,
with males (11.9%) being significantly more likely than females (8.3%) to report this behaviour. There is a
significant grade level effect, as 10th, 11th and 12th graders are more likely to report daily sedentary behaviour
than those in earlier grades (Figure 2.12).

Figure 2.12: Sedentary Behaviour (>7 hours “screen time” per day) in Students Grades 7 to 12, Ontario, 2011
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Source: Paglia-Boak A, Adlaf EM, Hamilton HA, Beitchman JH, Wolfe D, Mann RE. The mental health and well-being of Ontario students,
1991-2011: Detailed OSDUHS findings (CAMH Research Document Series No. 34). Toronto, ON: Centre for Addiction and Mental Health. 2012.
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Social Environment

SOCIOECONOMIC STATUS

While overweight and obesity are linked to inadequate physical activity and poor eating habits, good nutrition
and participation in physical activity are affected by underlying determinants of health. For example, low-income
families may be less likely to have the financial means to access nutritious foods, sporting equipment and
organized sports. Data from the 2009/2010 CCHS showed that youth aged 12 to 17 living in neighbourhoods

in the lowest socioeconomic group reported a BMI considered to be overweight or obese (37.3%) compared

to those living in neighbourhoods in the highest socioeconomic group (17.7%), as defined using the material
deprivation dimension of the Ontario Marginalization Index (83) (Figure 2.13). There were no significant
differences between the middle socioeconomic quintiles in relation to one another.

Figure 2.13: Self-Reported Overweight and Obesity (Youth Aged 12 to 17) by Quintile of Neighbourhood Material
Deprivation (ON-Marg), Ontario, 2009/2010
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Index (ON-Marg) 2006, Distributed by the Chair in Research on Urban Neighbourhoods, Community Health and Housing (CRUNCH), McMaster University

27 | Addressing Obesity in Children and Youth: Evidence to Guide Action for Ontario



Parents with low levels of literacy or numeracy skills
are less able to make informed food choices due to

a lack of understanding of food labels (84). Children
and youth living in low-income families often do not
have enough to eat nor access to enough nutritious
foods, as healthy foods cost more than foods high in
fat, sugar or starch (85). The cost of nutritious food

is often measured using the Nutritious Food Basket
survey, which is a tool that is a measure of the cost of
basic healthy eating that represents current nutrition
recommendations and average food purchasing
patterns (86). The provincial average for the 2011
Nutritious Food Basket for a reference family of four
was $177.83 per week, a 5% increase from 2010. From
2003 to 2008, the cost of the Nutritious Food Basket
increased more than 11% (87).

Both Ontario and Canadian data show that as
income increases, so does participation in organized
physical activities or sports. In 2006—2007, there

was a 15% difference in participation rates between
Ontario children and youth living in higher-income
families and those living in lower-income families
(88). Beyond socioeconomic status, there are other
barriers to participation in physical activity. Generally,
girls (compared to boys), those with lower parent
education levels (compared to higher) and youth
(compared to children) are less active. Those who
are perceived to be less skilled based on their body
composition may face additional barriers in accessing
both specialized and integrated physical activity
opportunities (78).

FOOD ENVIRONMENT

The food environment also plays a role in the
development of healthy eating behaviours. For
example, advertisements aimed at children and youth
most often promote high-calorie foods, such as fast
foods, candy and pre-sweetened cereals. In Canada,

it has been found that commercials for healthy food
make up only 4% of the food advertisements shown
during children’s viewing time (89). Household food
insecurity may be an indicator of access to healthy
and nutritious foods, and is typically associated with
limited financial resources (90). In 2007-2008, 9.7% of
Canadian households with children reported moderate
or severe food insecurity (91).

PHYSICAL ACTIVITY ENVIRONMENT

As noted earlier, the physical environment plays an
important role in the development of child and youth
overweight and obesity. Policies can affect the physical
environment by creating supportive environments for
physical activity. This can include school policies to
encourage daily physical activity and the availability
of public recreation facilities. A Canadian survey found
that only 35% of schools have programs designed to
encourage active transportation (such as walking or
biking to school) (92). Another Canadian survey found
that 44% of students receive only one day of physical
activity per week, while 25% and 22% report receiving
three or four days per week and daily physical activity
respectively (93). Additionally, the same survey found
that only 60% of parents reported that available
community facilities and programs meet their child’s
physical activity needs well or very well (94).

Weight and Behavioural Risk Factors
Among First Nations, Inuit and Métis

Overweight and obesity rates among First Nations,
Inuit and Métis (FNIM) children and youth are higher
than the overall Canadian population. Data show
that about 55% of First Nations children on reserve
and 41% of Aboriginal children and youth living off
reserve are either overweight or obese. Additionally,
children and youth living on reserve have less access
to organized sports, as well as less access to healthy
foods (84). FNIM peoples in Canada have undergone
a significant nutritional transition whereby traditional
diets and associated physical activities have been
replaced with patterns of consumption that increase
the risk of becoming overweight or obese. This is
coincident with food-system changes, including the
introduction of Western foods, loss of environmental
resources that provide access to traditional dietary
sources from fishing, hunting and trapping, and the
development of dependence on market foods (95).
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Outcomes Associated

with Child and Youth
Overweight and
Obesity

Children and youth who are overweight or obese
are more likely to experience specific adverse
health consequences, both in the short term and

in the longer term when they reach adulthood.
Consequences of child and youth overweight

and obesity include psychological issues, and

the development of risk factors for diabetes and
cardiovascular disease, while longer-term outcomes
include persistence of obesity into adulthood, as
well as increased risk of chronic disease, premature
mortality, and impaired social, educational and
economic prospects. A relatively large and fairly
consistent body of evidence demonstrates that
overweight and obesity in children and youth have
adverse consequences on premature mortality and
physical morbidity in adulthood (96).

Children and youth who are overweight or obese are
more likely to become obese adults (97), although

this effect is more pronounced when obesity occurs in

youth versus only in childhood (98). One longitudinal
study in the United States (Bogalusa Heart Study)
found that 87% of obese children and 66% of

overweight children went on to become obese adults

(99). A Canadian longitudinal study (Physical Activity
Longitudinal Study) found that the likelihood of being
overweight or obese in adulthood was over six times
greater (95% Cl: 2.2-17.2) in overweight or obese
youth when compared to healthy weight youth, and
that 83% of overweight or obese youth in the study
remained overweight or obese as adults (100).

Overweight and obese children and youth are more
likely to have a number of health complications, such
as bone or joint deformation during growth, sleep
apnea and asthma, as well as hypertension, type 2
diabetes and other risk factors (101). Data from a large
U.S. longitudinal study (NHANES Ill) found that the
prevalence of asthma among children differed
significantly when comparing the group with the
highest BMI to the lowest (14.9% versus 8.7%) (102).
Additionally, overweight and obese children and youth
are more likely to suffer from mental health issues,
such as low self-esteem and poor body image, which
increase their risk for depression (103).

Overweight and obesity in children leads to the
development of a number of risk factors during
childhood for cardiovascular-related conditions,
including hypertension (i.e., high blood pressure),
insulin-resistance, dyslipidemia (i.e., high cholesterol)
and other risk conditions for diabetes and
cardiovascular disease (104). Table 2.2 summarizes
the increased odds of overweight and obese children
and youth developing risk conditions for diabetes
and cardiovascular disease found in one large-scale
longitudinal study (105).

Table 2.2: Summary of Increased Risk of Diabetes and Cardiovascular Risk Conditions in Overweight and Obese
Children and Youth Found in the Bogalusa Heart Study, Louisiana, U.S.A., 1972-1996

Risk condition Odds ratio (OR) 95% Confidence interval
Elevated total cholesterol levels 25 20-3.0

Low high-density lipoprotein (HDL) levels 3.4 2.8-4.2

High low-density lipoprotein (LDL) levels 3.0 24-36

Elevated triglyceride levels 7.1 5.6-8.6

High fasting insulin levels 12.6 10.0-16.0

High systolic blood pressure 4.5 3.6-5.8

High diastolic blood pressure 24 1.8-3.0
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Additionally, it has been found that the risk of death
from ischemic heart disease later in life among persons
who were overweight or obese as youth is 2.9 times
higher for males and 3.7 times higher for females
(95% Cl: 2.3-3.6 and 2.3-5.7 respectively) when
compared to their normal weight counterparts (106).

Type 2 diabetes is increasingly being diagnosed among
younger age groups and is strongly linked to obesity
(107). Estimates from the U.S. show that 45% of
diabetes cases in children are type 2, and over 90% of
these children are overweight or obese (108). It is not
clear if the level of risk for cardiovascular disease for
adolescents with type 2 diabetes is equivalent to that
for adults; however, any increased risk would lead to
adverse cardiovascular outcomes much earlier in life
(109). Although there is a consistent body of evidence
for associations between increased childhood BMI and
cardiovascular outcomes later in life, there is a lack of
evidence for effects occurring independent of adult
overweight and obesity (110).
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3. Measuring and Monitoring

Summary

Assessing success in achieving any obesity reduction
goal relies on the ability to establish baseline
measurements for childhood obesity and related

risk factors, and monitor these over time to

account for the investment in obesity reduction and
prevention programs. Body mass index (BMl)-for-age
is the indicator that is broadly utilized both across
international jurisdictions and within Ontario PHUs to
monitor childhood overweight and obesity. Measured
BMI is a more accurate indicator of overweight and
obesity than self-reported BMI. BMI-for-age is defined
as weight divided by height squared, and is assessed
relative to other children of the same age and gender.
There are different BMI-for-age systems in use around
the world, which result in variations in overweight
and obesity rates in children and youth. A number

of Canadian organizations, including Dietitians of
Canada, have recommended that WHO growth charts
be utilized as the Canadian standard for measuring
BMI-for-age.

Within Ontario, there are challenges in finding
opportunities to systematically measure childhood

height and weight and related risk factors, whether
during physician visits, on entry to the school

system, during schooling or at home. While there

are substantial limitations to existing data sources,
there are 10 surveys in Canada and Ontario collected
in the community and school settings that could be
used to monitor the prevalence of overweight and
obesity in children and youth. Some systems monitor
health of First Nations, Inuit and Métis children and
youth; however, most have limitations in terms of
providing data concerning specific geographic, ethnic
or other sub-populations of interest. Most of the
existing systems collect self- or parent-reported height
and weight, as opposed to measured height and
weight, and, as a result, may under- or overestimate
overweight and obesity on a population level. Existing
data collection systems that could be leveraged as
they compile measured height and weight include the
nutrition-focused survey of the Canadian Community
Health Survey (CCHS), Canadian Health Measures
Survey and electronic medical/health record (EMR/
EHR) data from primary care physicians.
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Measuring and
Monitoring Child and
Youth Overweight
and Obesity

Using available data, it is difficult to present a
comprehensive picture of overweight and obesity

in children and youth, including related risk and
protective factors. The data presented in the previous
Chapter were collected from a number of different
surveys and independent studies. Limitations include
inconsistency in age groups in these surveys and
studies, and many rely on self-reported measures of
overweight and obesity. A further discussion of data
issues, surveillance and measurement follows.

Context for Measurement and
Monitoring in Ontario

The Ontario Public Health Standards outline the role
of local PHUs in obesity surveillance and the promotion
of healthy child and youth development that includes
healthy weights. Boards of health are mandated to
“conduct epidemiological analysis of surveillance data,
including monitoring of trends over time, emerging
trends and priority populations in accordance with
the Population Health Assessment and Surveillance
Protocol, 2008, in the areas of ... healthy eating,
healthy weights, and physical activity” (1).
Measurement of overweight and obesity in children
and youth has been identified as a surveillance gap

in Ontario, with a number of potential challenges

for consideration and resolution (2).

The need for a surveillance system in Ontario to
monitor the prevalence of healthy weights at the
population level and track changes over time was
identified by the Council of Ontario Medical Officers of
Health (COMOH) in 2008 (2). They identified that the
surveillance system should include the measurement
of height and weight of a representative sample of
Ontario children and youth, as well as physical activity
and inactivity measures, dietary patterns and eating
behaviours related to childhood obesity. The need

to include surveillance of sub-groups known to be at
higher risk for overweight and obesity and the social
and environmental factors that contribute to elevated
risk were also addressed.

The Association of Local Public Health Agencies
(alPHa), with funding from the former Ministry of
Health Promotion and Sport (MHPS) and with co-
leadership by Public Health Ontario (PHO), piloted
a healthy weight surveillance system in the school
system linked with the public health oral health
screening program in children in the second grade.
The initial pilot phase was completed in 2010,
although subsequent phases were not undertaken.

There are many reasons to collect child and youth
height and weight data. Data can be used for
surveillance to describe trends in weight status

over time in the population. It can also be used to
identify demographic and geographic sub-groups at
greatest risk of overweight and obesity to help target
prevention and treatment programs, and monitor
progress toward health objectives. In addition to
surveillance, this same data can also be used for
screening or evaluation purposes.

Measurement of overweight and obesity in children
and youth can be positioned as one component of
a broader approach to measuring and monitoring
efforts to reduce childhood obesity. The need for
measured height and weight has been identified
as being imperative for the successful evaluation
of any implemented obesity prevention strategy,
in order to track progress in meeting goals (3). An
initial set of core indicators has been identified by a
Federal/Provincial/Territorial (F/P/T) panel to monitor
childhood and youth obesity and related risk factor
trends in Canada (Appendix 2), and concurrent
efforts exist to establish a plan for the measuring and
monitoring of progress on the F/P/T framework for
Action to Promote Healthy Weights (4). This initial set
of indicators supports a broader evaluation framework
comprised of three components that are key to
measuring, monitoring and reporting on progress
under the framework (1):
¢ Surveillance to provide relevant information
on obesity trends and their determinants
¢ Monitoring and reporting to gauge progress
on actions of multiple sectors and allow for
modification of approach
¢ Knowledge translation to ensure that options
under consideration are informed by evidence

Generally, there are two types of data collection:
cross-sectional (in which a defined population is
studied at one point in time) and longitudinal (in
which a group of individuals is followed over time).
Provincially, representative and repeated cross-
sectional data could identify trends over time and
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patterns in overweight and obesity prevalence rates in
children and youth and help to identify the impact of
interventions or policies on anthropometric outcomes.
A cohort approach, on the other hand, would allow
for examination of relationships between initial levels
of risk factors and the onset of overweight and obesity
and other health outcomes. It is important to note
that repeat cross-sectional data can also be linked to
other data sets containing outcome data for the same
individual to form cohorts, provided that common
information is collected within each data set to
facilitate record linkage.

Examples of Jurisdictions Measuring
Child and Youth Overweight and
Obesity

There are a number of other countries that are
collecting, or plan to collect, measurements of height
and weight in children and youth as part of initiatives
to lower rates of overweight and obesity. Table

3.1 provides some examples of those jurisdictions
collecting this data as part of their plans to achieve
their target reductions.

Table 3.1: Selected Examples of Countries with Plans for Monitoring Child and Youth Overweight and Obesity

Jurisdiction Specific indicators and Measurement and monitoring plans
measurements
Australia BMl-for-age Measurement of height and weight in children has been conducted as part
of the 1995 National Nutrition Survey, 2007 Australian National Children’s
Nutrition and Physical Activity Survey, and will be a part of the 2011/13
Australian Health Survey (5)
Canada % of children aged 2 The measurement and monitoring plan will measure and report on
to 17 whose measured collective progress in reducing childhood overweight and obesity, learn
BMI-for-age indicates from successful initiatives and modify approaches as appropriate (4); plan
overweight or obese to monitor trends using 2004 CCHS data, including physical measures with
discussions under way to repeat collection of physical measures in 2015
Denmark BMl-for-age Recommends the following as an action for the public sector: "Establish
guidelines for municipal health services with a view to the monitoring of
children’s height and weight (establishing of child examination programmes
involving regular reporting and central registration of height and weight
measures)" (6)
England BMI-for-age at school The strategy includes plans to use an existing measurement program to

entry (aged 4 to 5 years)
and grade 6 (aged 10 to
11 years)

track success (the National Child Measurement Program [NCMP]). The
strategy also stated that the government would explore participation in
the WHO European childhood obesity surveillance initiative to provide
internationally comparable data (7)

France, Spain, Belgium

BMI-for-age

Follows protocol established by EPODE (French acronym for “Together Let’s
Prevent Childhood Obesity”), which calls for biannual height and weight
measurements for children aged 5 to 12 (8)

United States

Self-reported BMI-for-
age (height and weight)
using Centers for Disease
Control and Prevention
(CDC) growth charts

Progress will be monitored through the CDC’s annual National Health
and Nutrition Examination Survey (NHANES), which is aggregated every
two years; target is 2.5% reduction (absolute) in rates of overweight and
obesity, 5% reduction by 2020 (9)

WHO European
Childhood Obesity
Surveillance Initiative
(Cosl)

BMI-for-age in children
aged 6to 9

The system aims to routinely measure trends in overweight and obesity

in primary schoolchildren in order to understand the progress of the
epidemic in this population group and to permit inter-country comparisons
within the European Region (includes Belgium [Flemish region], Bulgaria,
Cyprus, Czech Republic, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Malta, Norway, Portugal, Slovenia, Spain, Sweden and the former Yugoslav
Republic of Macedonia) (10)
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PHUs in Ontario have also undertaken data collection at the local level as part of their population health

assessment and surveillance activities for chronic disease prevention. Currently, PHUs utilize different measures
and focus on different age groups. Table 3.2 outlines details of the 17 out of 36 PHUs that have collected height
and weight data within the past seven years.

Table 3.2: Measurement Activities in Ontario Public Health Units

Public health unit Year(s) Population Measures Description
Eastern Ontario Health Unit 2000, 2003, Youth in grades Self-reported Collected as part of Youth Risk
2007, 2010 7to 12 height and Behaviour Survey (YRBS), modelled
weight after CDC survey (11)
Halton Region Health Department 2006, 2009/10, Children in Parent- Collected as part of Halton Youth
2012, planned kindergarten, reported height | Survey (HYS) and Kindergarten
for every 3 and youth in and weight Parent Survey (KPS) (12)
years grade 7 and 10 (kindergarten),
self-reported
height and
weight (grade 7
and 10)
Middlesex-London Health Unit 2006 Children in Measured Collected as part of a one-time
grades 1to 6 height and research study of overweight and
weight obesity in the region (13)

Oxford County Public Health and

Annually since

Children aged

Parent-reported

Collected as part of screening done

Emergency Services 2007 2to5 height and at Preschool Health Fair, parents
weight were responsible for measurement
beforehand (14)
Peel Public Health 2004, 2011 Youth in grades Measured Collected by public health nurse
7 to 12 height and as part of the Peel School Health
weight Survey (15)
Porcupine Health Unit Annually to Children in Measured Annual survey focused on specific
2008/09 grade 6 height and communities within health unit
weight jurisdiction each year to provide
population estimates for that
community. Measurement was
conducted by dietetic staff
Region of Waterloo Public Health 2006 Children in Measured Collected by public health nurse
grade 6 height and as part of a onetime study “Food
weight and Physical Activity Behaviours
of Grade 6 Students in Waterloo
Region” (16)
Toronto Public Health 2014 Youth in grades Measured To be collected by public health
7 to 12 height and nurse as part of the Student Health
weight, self- Assessment Project (17)
reported height
and weight
Various PHUs (Durham?®c, 20082, 2010°, Youth in grades Self-reported Extra sample for Ontario Student
Haliburton Kawartha Pine Ridge™, 2012¢ 7to 12 height and Drug Use and Health Survey
Lambton?, Leeds Grenville & weight (OSDUHS) purchased by these

Lanark?, Niagara®, North Bay Parry
Sound®, Ottawa®®, Peel°, Sudbury*,
York®>)

public health units to facilitate
local-level reporting
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Approaches to Measurement of
Overweight and Obesity in Children
and Youth

There are a number of ways in which obesity can be
measured, some of which are more appropriate for
population-level surveillance than others. In obesity
surveillance, there is a reliance on indicators that

are a proxy for body fatness. The most commonly
used approaches for population health surveillance
are body mass index (BMI)-for-age, a measure of
weight relative to a given height; measures of skinfold
thickness; and measures of girth, such as the waist,
hip or neck circumference. For the majority of the
population, these different measures will come to the
same conclusion; however, for some sub-populations
(e.g., those with muscular body types or thin frames
with increased stomach fat), BMI-for-age may not
classify overweight or obesity correctly, whereas the
alternative measures mentioned above may.

BODY MASS INDEX (BMI)-FOR-AGE

BMiI-for-age has been recommended as the most
appropriate single indicator of overweight and obesity
in children and youth outside of research settings
(18-20) that is sufficient for most monitoring purposes
(21). BM-for-age is calculated by dividing an
individual’s weight by the square of their height to
produce a ratio that is expressed in kg/m?. BMI-for-age
is not a perfect surrogate for body fat, and can lead to
some measurement error and misclassification.

Although BMI-for-age is considered a poor estimator
of percentage of body fat in normal-weight children
(22), its accuracy increases with the degree of body
fatness (23). Additionally, in contrast to obese children,
some studies have found that children who are
overweight do not actually have excess body fatness
(24). A higher BMI-for-age can be a result of increased
levels of either fat or fat-free mass (e.g., muscle, bone),
the latter which would lead to the misclassification of
overweight status (25).

Use of growth charts for determining BMI-for-age

Measuring BMI-for-age in children and youth requires
the use of growth charts to define healthy growth
ranges and related percentiles of BMI relative to age
and sex. There are a number of different systems of
BM-for-age cut-offs, and, depending on the system
chosen to define overweight and obesity, estimates
based on the same sample can vary. Table 3.3 outlines
the differences in methods between the three commonly
used systems of BMI-for-age categorization, specifically
those developed by the Centers for Disease Control
and Prevention (CDC) in the U.S. (26), the International
Obesity Task-Force (IOTF) (27) and the WHO (28).
Rates of overweight and obesity in children and youth
in Canada have historically used the IOTF growth
charts. More recently, a number of Canadian
organizations, including Dietitians of Canada, have
recommended WHO growth charts as the standard for
measuring BMI-for-age in Canada (56).

Table 3.3: CDC, IOTF and WHO Growth Chart Methodology Differences

System Year Reference population Reference data Cut-offs used in relation to
developed years reference population

CcDC 2000 United States (aged 0 to 1963-1994 Overweight: Between 85th and 95th

19 years) percentile,
Obese: 95th percentile and above

I0TF 2000 Brazil, Great Britain, 1963-1993 Overweight: Z-score tracked back from
Hong Kong, Netherlands, BMI of 25 at age 18 (IOTF-25),
Singapore, United States Obese: Z-score tracked back from BMI of
(aged 0 to 25 years) 30 at age 18 (IOTF-30)

WHO 2006/2007 Brazil, Ghana, India, 1997-2003 Overweight: Between 1 standard
Norway, Oman (aged O (aged 0 to 5 years), deviation (84th percentile) and 2
to 5 years), United States 1963-1974 standard deviations (97.7th percentile),
(aged 0 to 19 years) (aged 5 to 19 years) Obese: 2 standard deviations and above
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A key difference between these three BMI-for-age
systems is that the IOTF system cut-offs only define
cut-offs for overweight and obesity, while the WHO
and CDC systems allow for calculation of a range of
percentiles across all weights (21). Another important
difference between the systems is the reference
population against which the height and weight
measurements are compared. While the entire child
and youth population was used in the CDC and IOTF
definitions, the WHO excluded those deemed to have
an unhealthy weight (28). The impact of using WHO
growth charts as compared to others to monitor
BMI-for-age on a population of children and youth is
that more children will be identified as overweight or
obese. However, this is offset by the higher percentile
threshold used in the WHO definition of obesity as
compared to the CDC (29). The prevalence of obesity
in children and youth estimated using WHO growth
charts tend to be closer to those derived from using
CDC estimates, and both of these tend to give higher
estimates than those that come from using the IOTF
cut-offs (30). For example, estimates of obesity rates in
children and youth in Canada from the 2004 Canadian
Community Health Survey (CCHS) are 12.5%, 8.2% and
12.7% when using the CDC, IOTF and WHO cut-offs
respectively. Using the same data, the IOTF cut-offs
yield the most conservative estimates of overweight
and obesity (CDC, 28.4%; I0TF, 26.2%; WHO, 34.7%)
(30). A detailed comparison of growth charts is
provided in Appendix 3.

To ensure comparability with existing measurement
systems, height and weight measurements that
comprise BMI should also be collected by using
techniques that match those used in the reference
growth charts as closely as possible (21). For example,
if using WHO growth charts, the technique should
align with the WHO European Childhood Obesity
Surveillance Initiative, which was used to collect data
to develop WHO charts.

Z-scores

Like BMI for percentile, z-scores describe weight status
relative to a standard population. A z-score describes
the number of standard deviation (SD) units that an
observation is above or below the population average.
Standard deviation itself is a measure of how much
variation exists from the population average. A low
standard deviation indicates that the data tend to

be very close to the average, whereas high standard
deviation indicates the data are spread out over a
large range of values. A positive z-score indicates the

weight status is higher than the average, and the
larger the z-score the further the weight status is
away from the average of the reference population
of the same age and gender. The advantage to using
z-scores over percentiles is that z-scores can be useful
for characterizing those with a BMI that exceeds the
percentile levels available on BMI-for-age charts (31).
While not offering any advantages over percentiles
for surveillance in the population, in a clinical setting
z-scores can be used to monitor and track progress in
individuals beyond these upper definitions of obesity.

Self-report versus measured BMI

Direct measurements of height and weight (i.e.,
measured BMI) have been shown to be more
accurate than self-reported measures where the
individual (or parent) reports height and weight
based on past knowledge (21). Comparing the results
from two different samples from surveys occurring
at similar points in time, one self-reported (CCHS
2003) and the other measured (CCHS 2004 Nutrition
Focused Module), indicates that self-reported BMI
underestimates the prevalence of overweight and
obesity in youth. Specifically there was an 8.3%
difference in the combined rate of overweight and
obesity in males aged 12 to 17 (24.0% versus 32.3%)
and an 11.6% difference in females aged 12 to 17
(14.2% versus 25.8%) (32). A 2011 report comparing
measured and self-reported obesity prevalence also
found that self-reported obesity in children and youth
tends to be lower than measured estimates (33).

Conversely, when parents are asked to report the height
and weight of their children, rates of overweight and
obesity tend to be higher than when measured (21).
A recent Canadian report found that when comparing
parent-reported BMI to measured BMI, misclassification
errors for overweight or obese were substantial,
especially in the youngest age groups (mainly due to
an underestimation of height) (34). However, results
have been inconsistent across other studies and
parental error has not been studied as extensively as
self-report error (21).

SKINFOLD THICKNESS

Skinfold thickness measurements are generally more
highly correlated with total body fatness than BMl-for-
age (25,26). A skinfold thickness measurement is done
by taking the double layer of skin and subcutaneous fat
lifted as a fold and measuring with calipers at specific
sites on the body, such as the biceps or triceps on the
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arm (35). The rationale for using this measure as an
indicator of overweight and obesity is that subcutaneous
fat levels are highly correlated with total body fat.
Additionally, their validity and measurement properties
are well established, although the association varies by
the degree of body fatness (i.e., they are more valid as
a measure of body fat at higher levels) (36,37).
Skinfold thickness cut-offs provide similar information
to BMI-for-age and can only correctly identify obese
children, and provide no additional information about
excess body fat nor inform about overweight children
(38,39). There are several practical reasons that make
skinfold measurement challenging to use. Most
importantly, reliability for skinfold measurement is
much lower than for height and weight (40). Reliable
measures are those that produce consistent results
under consistent conditions. Obtaining reliable skinfold
thickness measurements requires substantial
experience and regular practice, often more than is
available in clinical and community settings (41). While
skinfold thickness measurements remain important in
many research and clinical applications, they may not
be well-suited to being a routine part of surveillance
of child and youth overweight and obesity.

WAIST AND NECK CIRCUMFERENCE

Waist circumference may be a better predictor of
future obesity-related health consequences than
BMiI-for-age. The measurement of waist circumference
is designed to capture information regarding the
distribution of abdominal (or central) body fat.
Increased levels of abdominal body fat have been
linked to increased health risks in both children

and adults (42). Waist circumference is better than
BMI in predicting insulin resistance, blood pressure,
serum cholesterol levels and triglyceride levels,
particularly in youth (43,44). Additionally, the ratio of
waist circumference to height has been shown to be
associated with cardiovascular risk factors (45). As a
measure of total body fatness, waist circumference
does not add any more information than BMI-for-age
or skinfold thickness in identifying obese children
(38). Waist circumference is easier to measure and its
reliability is better than skinfold thickness, although
not as reliable as measuring height and weight (40).

Similar to waist circumference, neck circumference is
meant to provide a measure of central body fat. Neck
circumference has been found to be a fairly reliable
and easy-to-use tool to determine overweight and
obesity in children (46), although not as accurate as
waist circumference (47).

OTHER MEASURES

There are other measures that could be used in the
monitoring of overweight and obesity in children and
youth. Bioelectrical impedance analysis (BIA) measures
the opposition of body tissues to a small alternating
current that is imperceptible to the subject and can
be used to estimate body water, fat-free mass and
body fat (48). Dual-energy X-ray absorptiometry
(DXA) provides precise measurements of body
composition in humans, including fat mass, lean body
mass and bone mass (49). Underwater weighing uses
a specially constructed tank and suspended chair

to distinguish adipose tissue from lean body mass
(50). These measures have not been evaluated for
use in surveillance and often may be too difficult to
implement beyond the clinical setting (21).

MEASUREMENT ISSUES IN SUB-POPULATIONS

BM-for-age is dependent on the reference population
on which is it based and there is the potential that
these cut-offs may not be applicable to some sub-
populations. BMI-for-age may not correctly identify
body fatness in populations with muscular body types
or those with thin frames with increased stomach

fat (21), and considerations should be made for
measurement in children and youth who are unable
to stand up unaided. In contrast to adult populations,
the validity of these cut-offs in determining child

and youth overweight and obesity in different ethnic
populations has not been fully established (51,52).

In Ontario, it has been found that adults of East
Asian descent have a higher level of body fat at any
given level of BMI than both Caucasian and South
Asian adults (53). One other Canadian study found
that adults of Aboriginal, Chinese and South Asian
descent displayed risk factors for metabolic disease
at much lower levels of BMI than those of European
descent (54). In the U.S., it has been found that
children of African descent display lower body fat for
BMI compared to Hispanic and Caucasian children
(55). Taking into account these noted differences
between ethnic groups, the Dietitians of Canada
recommend using the WHO cut-offs for all children,
as they represent the overall best available charts for
monitoring the growth of Canadian children (56).
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Settings for Measurement of Overweight and Obesity

Child and youth surveillance data can be collected in three different settings: community (e.g., broader

community-based surveys); schools; and primary health care. Table 3.4 identifies these settings and some key
considerations for each in terms of generalizability (i.e., how representative is the data of the population) and
feasibility (e.g., how easily can the data be collected).

Table 3.4: Differences in Community, School and Primary Care Settings for Measurement

Setting Generalizability Feasibility

Community Relies on scientifically sound sampling Among the easiest and most cost-effective to
methodology to ensure representativeness; collect
however, children in the youngest age groups are
often excluded

School Generally covers most of the under-18 population; Gaining access to children and youth in the school

however, attendance in kindergarten is not
mandatory, some may drop out before the age of
18, and children and youth in private schools are
often not included

setting can be time intensive as involvement/
consent of multiple stakeholders is required

Primary health care

Generally covers most of the under-18 population;
however, not all children and youth regularly visit

To ensure the collation of information on
a regional or provincial level, this requires

a primary health care physician

information technology infrastructure and data
standards be put in place across the province,
which will require significant financial investments

Overall, there is a challenge in finding opportunities to
systematically measure childhood height and weight
and related risk factors, whether during physician
visits, on entry to the school system, during schooling
or at home. It is particularly important to note that
measurement in schools requires a great degree of
collaboration and cross-sectorial cooperation between
those undertaking the monitoring and boards of
education. Potential, unintended consequences

when children participate in school-based BMI
measurements have been identified, including

effects on body image and self-esteem (57), teasing,
victimization and bullying (58), disordered eating (59)
and parental promotion of dieting (60). Surveillance
programs for population-level monitoring may be
considered less controversial than screening programs
for individual-level monitoring, because they typically
do not involve the communication of sensitive
information to parents and do not entail follow-up
care (61). Collecting height and weight in conjunction
with the universal public health oral health screening
program (conducted in grade 2 in Ontario) may offer
an ideal opportunity to collect data with minimal
additional resources (62), and may minimize the impact
of negative consequences as it may be normalized as
part of an overall health assessment. The setting with

the lowest risk of unintended consequences may be
the primary health care setting, in which the clinician
responsible for the individual’s care would collect
height and weight as part of a routine check-up (63).

Data Sources to Use for
Measurement and Monitoring

There are a number of surveys in Ontario and Canada
that currently collect height and weight information
on children and youth. While there are substantial
limitations to existing data sources, there are

10 surveys collected in the community and school
settings that could be used to monitor the prevalence
of overweight and obesity (Table 3.5). Some monitor
health within First Nations, Inuit and Métis children
and youth; however, most have limitations in terms
of providing data concerning specific geographic or
ethnic groups, or other sub-populations of interest.
Most of the existing systems collect self-reported, as
opposed to measured, height and weight, and, as a
result may underestimate overweight and obesity on
a population level. None of the existing surveys being
collected in an ongoing manner cover all age groups
of children and youth.
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Table 3.5: Data Sources for Monitoring Overweight and Obesity in Children and Youth

Survey

Canadian Community Health
Survey (CCHS) Annual
Component, Statistics Canada
(2001/2002, 2003, 2005,
2007-2008, 2009-2010,
2011-2012)

Population

Youth aged 12 to 19
(sample of 1,829 in
Ontario in 2010)

Measures

= Derived BMI from self-
reported height and
weight

Limitations

= Self-reported data could lead to biased
estimates of overweight and obesity
Does not include children under 12 years
old

Canadian Community Health
Survey (CCHS) Nutrition
Focused Module, Statistics
Canada (2004)

Children and

youth aged 2 to 17
(sample of 3,917 in
Ontario)

Measured height and
weight

Self-reported height
and weight

Unstable estimates at the health planning
region (local level) in these age groups
Not being collected in an ongoing manner,
although may be repeated in 2015

Canadian Health Measures
Survey (CHMS), Statistics
Canada (2007-2009,
2009-2011, 2011-2013)

Children and
youth aged 6 to
17 (approximate
sample of 1,600 in
Canada per cycle)

Measured height and
weight

Measured waist
circumference
Skinfold measurement
Self-reported height
and weight

No estimates at provincial and local level
Unstable estimates for some age groups at
the national level

Expensive

National Longitudinal Survey
of Children and Youth
(NLSCY), Statistics Canada

& Human Resources and
Skills Development Canada
(1994/1995-2008/2009,
every 2 years)

Cohort of children
aged 0to 11 in
1994, 0 to 21

in 2006 (35,795
children in cohort
in Canada as of
2008/2009)

Parent-reported height
and weight for children
0-11 years old during
the survey
Self-reported height
and weight for youth
12 years and older

Self-reported and/or parent-reported
data could lead to biased estimates of
overweight and obesity

No estimates at provincial and local level
available

Health Behaviour in School-
aged Children (HBSC), WHO
(1989-2010, every 4 years)

Youth in grades 6
to 10 (sample of
26,078 in Canada,
3,692 in Ontario in
2010)

Self-reported height
and weight

Self-reported data could lead to biased
estimates of overweight and obesity

Can only be reported at provincial level in
recent years

Ontario Student Drug Use
and Health Survey (OSDUHS),
Centre for Addiction and
Mental Health (CAMH)
(1977-2011, every 2 years)

Youth in grades 7 to
12 (sample of 9,228
in Ontario in 2011)

Self-reported height
and weight

Self-reported data could lead to biased
estimates of overweight and obesity

Only available for broad grouping of local-
level geographic units, although some
health units have paid for an oversample to
allow for local-level reporting

School Health Action Planning
and Evaluation System Ontario
(SHAPES), University of
Waterloo (2005/2006)

Youth in grades 5
to 10

Self-reported height
and weight

Self-reported data could lead to biased
estimates of overweight and obesity

Does not provide representative data at
the provincial or local level

Not currently being collected in an ongoing
manner

COMPASS Study (using
SHAPES), University of
Waterloo (2012—-2015)

Cohort of youth in
grade 9 followed to
grade 12

Self-reported height
and weight

Self-reported data could lead to biased
estimates of overweight and obesity

Does not provide representative data at
the provincial or local level

Not currently being collected in an ongoing
manner

Aboriginal Peoples Survey
(APS), Statistics Canada
(2001, 2006)

First Nations, Métis
or Inuit (FNIM)
children aged 6 to
17 (approximate
sample of 9,160 in
Canada in 2006)

Parent-reported height
and weight (aged 6

to 14), self-reported
height and weight
(aged 15 to 17)

Self-reported and/or parent-reported

data could lead to biased estimates of
overweight and obesity

= No estimates at provincial and local level

= Height and weight not collected in 2012 APS
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Table 3.5: Data Sources for Monitoring Overweight and Obesity in Children and Youth — Cont’d

Survey

Regional Health Survey (RHS),
First Nations Information
Governance Centre (FNIGC)
(2002-2003, 2008-2010, 2
other surveys by 2016)

Population

First Nations
children aged 0
to 17 (sample of
11,640 in 2002—
2003 in Canada)

Measures

= Parent-reported height
and weight (aged 0
to 11), self-reported
height and weight
(aged 12 to 17)

Limitations

= Self-reported and/or parent-reported
data could lead to biased estimates of
overweight and obesity

= Provincial level data not readily available;
as of June 2012, the 2002—-2003 regional
specific report for Ontario has not been
posted on the RHS website

In addition to using these available data sources, a number of existing surveys or approaches could potentially
be augmented to collect measured height and weight, which are known to provide more accurate estimates of
overweight and obesity in children and youth. Table 3.6 summarizes some of these options, which include using
existing surveys with funding for additional sample size and exploring the use of primary care electronic medical/
health record (EMR/EHR) data.

Table 3.6: Selected Approaches for Augmentation of Existing Surveys and Tools

Option

Fund an increased
sample for the
2015 Canadian
Community Health
Survey (CCHS)
Nutrition Module

Opportunity details

Statistics Canada is currently
undergoing stakeholder
consultations with provincial
representatives to confirm that
anthropometric measures (height
and weight) will be included as part
of the survey; additional sample
may be needed to permit provincial
estimates of obesity in children

Additional challenges and gaps

Would only allow for a one-time
comparison of measured height and
weight in children in 2015 compared to
levels in 2004; unlikely that it could be
reported at local level

Relative cost

Likely moderate cost,
although consultation
with Statistics Canada
would have to be carried
out to determine specific
costs associated with
these options

Explore the
possibility of using
electronic medical/
health record
(EMR/EHR) data
from primary care
physicians

Leverage height and weight
measured during well-baby/well-
child screening or other encounters
within the primary care system

Currently EMR/EHR data is not managed
in a centralized manner in the province;
data standards within EMR/EHR
software applications are not in place
across the province; inconsistencies in
height and weight collection

Moderate to high cost as
IT infrastructure/processes
would need to be in
place to collect the data

Fund an increased
sample for the
Canadian Health
Measures Survey
(CHMS)

Measured height and weight
collected as part of this survey

Capacity issues within Statistics Canada
may not allow for oversampling; could
not be reported at local level

Very high cost, as
multiple physical
measures being collected
at mobile examination
centres are done as part
of this survey

Support the
creation of a new,
comprehensive
surveillance system

This would build on the previous
pilot efforts in 2010, and be
coupled with an intervention
program aimed at promoting
healthy eating and lifestyle choices
among those measured; could be
modelled on existing collection
protocols

Public health units could contribute to
the collection and development of such
a system; however, their participation
may require incremental resources;
PHUs would need to harmonize their
protocols for collecting measures of
overweight and obesity; designated
organization for coordinated central
analysis required for provincial utility

Depending on the
approach, could range
from moderate cost to
very high cost
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Precision of Rates from Survey Data

Overweight and obesity rates that are based on a
population sample (rather than the entire population)
are actually estimates or “best guesses” of the true
underlying rate in the population. This is why it is
important to understand how the sampling approach
can affect the ability to measure change in the
population. Rates of overweight and obesity in
Ontario’s children and youth are almost entirely based
on collecting data from a sample of children from a
survey in order to estimate what is happening in the
population that the sample represents.

For any rate that comes from a sample, a confidence
interval (Cl) can be calculated, which gives a range of
values in which the true value lies. For example, in the
2007-2009 CHMS, 8.6% of children and youth aged 6
to 17 in Canada were obese, and the 95% Cl was 5.9%
to 11.3% (64). The width (e.g., + 2.7%) of the confidence
interval indicates the precision of the estimate. The
2009 OSDUHS self-reported rate of obesity in Ontario

youth in grades 9 to 12 was 7.1%, with a narrower
95% Cl of 6.4% to 7.9% (65). The key factor that
influences the narrower confidence interval around
the OSDUHS obesity estimates is the sample size. The
larger the sample, the more precise the estimate (i.e.,
the Cl is narrower). Over 9,000 youth in Ontario are
included in the OSDUHS estimate, compared to the
just over 1,600 children and youth in Canada included
in the CHMS. Another survey used to estimate rates of
youth overweight and obesity, the CCHS, includes
about 1,800 Ontario youth aged 12 to 17.

To measure a reduction in childhood obesity over
time, the estimate must be precise enough to allow
for the detection of a statistically significant difference
in the rates (Figure 3.1). This figure shows two
scenarios of population estimates at two different
periods in time. In scenario B, a much larger sample
results in more precise estimates with narrower
confidence intervals. When dealing with imprecise
estimates, any noted change may be due to chance
and not a “true” change in the rate.

Figure 3.1: Effect of Sample Size on Precision of Overweight and Obesity Estimates

Scenario A: Small sample, low precision estimate (wide Cl)
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Part B: Effectiveness of Interventions
for Prevention and Treatment

This part of the report provides a summary of the
evidence assessing the effectiveness of interventions
to prevent and treat overweight and obesity in
children and youth. Given Ontario’s focus on reducing
childhood obesity, effectiveness was determined by
changes in anthropometric outcomes (e.g., changes
in weight, BMI, waist circumference, prevalence of
overweight or obesity). The cost-effectiveness of

such interventions was also addressed through an
additional review of the literature.

The Evidence Review Framework presented in Chapter 1
(Figure 1.1) was used to group interventions and guide
the structure of each section listed above. Wherever
possible, interventions were first categorized by their
macro-level environment (i.e., school, food and
beverage, physical activity, health care and message),
and then by setting (i.e., preschool, school, after-
school, community, home, health care and work). The
health care and work environment was abbreviated to
the health care environment when there were no
work-based interventions.
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4. Prevention of Overweight and Obesity in
Children and Youth: A Review of Reviews of
Effectiveness of Interventions

Summary

This Chapter reviews the scientific literature assessing
the effectiveness of interventions to prevent obesity
in children and youth under 19 years, where
effectiveness was determined by changes in direct

or self-reported anthropometric measures (e.g.,
change in weight, BMI, waist circumference). The
prevention interventions assessed in this review
targeted the general population of children and
youth unselected by weight status (i.e., populations
comprised of children and youth with healthy weights,
as well as those who were already overweight or
obese). Reviews with studies that focused solely

on interventions to reduce weight in overweight

or obese children and youth were considered to
assess treatment interventions and are, therefore,
summarized in Chapter 5. A total of seven meta-
analyses, two reviews of reviews, 22 systematic
reviews and nine literature reviews were synthesized.

Overall, the obesity prevention interventions that
were reviewed appear to have a modest effect

on anthropometric outcomes, particularly among
children aged six to 12. However, from a public health
perspective what appears as a small effect on the
individual level may be important at the population
level. The majority of interventions were set primarily
within the school environment and targeted physical
activity and diet. Home-, community- or Internet-
based activities were often included as components
of these school-based interventions. There was some
evidence of effect for

interventions conducted within the home and community,
especially for children under five years of age.

Results from the included reviews suggested that
interventions were more likely to be effective if they:
¢ Targeted both physical activity and healthy
eating (1-5);
¢ Involved parents (1,2,4-11);
¢ Were designed to be culturally sensitive
(4,5,8,12,13);
¢ Had effective staff training and sustainability (4,5);

¢ Used participatory activities and training in
behaviour techniques (e.g., self-monitoring) or
coping skills (5);

e Were done in collaboration with community
programs or facilities (14);

¢ Increased sessions of physical activity
throughout the school week (2,5);

¢ Modified the food environment of schools to
improve nutritional quality of school foods (2,5);

¢ Were set within environments and cultures that
supported healthy eating and physical activity,
and when they combined education with
modifications to the school environment (2,15);

¢ Were universal (e.g., did not select children
or youth based on weight or risk factors for
obesity) (1);

¢ Were delivered by teachers who were
supported by or worked in collaboration with
specialists (1,2);

¢ Were longer in duration, rather than short term
(1,6,7,14,16);

¢ Were integrated into the school curriculum
(16-18).

Limitations of this synthesis are that all reviews
published in languages other than English and before
January 2009 were excluded; nevertheless, it was

felt that the primary literature was well represented
through this review of reviews. In addition, the search
was limited to meta-analyses and systematic reviews,
which tend to focus on interventions amenable to
experimental trials, such as short-term programmatic
interventions in the school setting. Furthermore, there
was considerable heterogeneity within reviews — that
is, studies varied in terms of the populations studied,
interventions employed (e.g., their focus and content)
and outcomes measured. Such heterogeneity made it
challenging to summarize and synthesize results across
all reviews to identify key components of effective
interventions.

A number of gaps in the literature on obesity
prevention in children and youth were identified.
Within published reviews, there was little or no
information on how to effectively address risk factors
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associated with urban, rural and remote location,

the built environment, socioeconomic status or other
structural barriers to health. Additionally, most of the
studies concerning minority children and youth were
conducted in the U.S. and may not be applicable to
Ontario’s population. Finally, few reviews looked at
or were able to assess the potential of inadvertent

or adverse outcomes of weight-focused interventions.

Introduction

The Institute of Medicine (IOM) describes obesity
prevention for children and youth as “maintaining a
healthy weight trajectory and preventing excess
weight gain while growing, developing and maturing,”
with the goal of preventing obesity and associated
negative health consequences in childhood, but also
through the life course into adulthood (19). As shown
in Part 1 of this report, there are a variety of pathways
by which to intervene in an effort to prevent children
from becoming overweight/obese. It has been
suggested that given these complex pathways, a suite
of interventions will be needed to reverse childhood
obesity trends, and these interventions should not
only address individual factors but should target all
five intersecting macro-level environments and social
norms (19). However, there is no consensus on the
most effective interventions nor a clear understanding
of the necessary components for successful
interventions. Thus, the purpose of this review of
reviews was to determine the effectiveness of
interventions to prevent obesity in children and youth,
with anthropometric measures as the primary outcome.

Methods

Literature Search Strategy

A librarian-assisted literature search of multiple
electronic databases and grey literature sources

was conducted in March/April 2012. The search

of electronic databases combined the following

four concepts: child, obesity, effectiveness and
interventions that focused on prevention. Given the
limited amount of time available for the completion

of this review, the scope was limited to secondary
research articles (i.e., summary of existing research),
published from January 2009 to March 2012. However,
a Cochrane Review on interventions for the prevention
of childhood obesity was recently published

(December 2011), and summarized all primary
research on the effectiveness of childhood obesity
prevention interventions published prior to March
2010 (2). The Cochrane Collaboration is considered
to be an authority on systematic reviews, due to

its rigorous and standardized methodology. It was,
therefore, felt that despite the relatively short time
frame of the literature search, the literature would be
adequately represented. A detailed description of the
literature search strategy is provided in Appendix 4.

Study Selection

To be included in this report, articles had to
summarize existing research on the effectiveness

of interventions for the prevention of childhood
overweight or obesity. At least one study in each
review had to report an outcome of either a direct

or self-reported anthropometric measure (e.g., body
mass index, BMI z-score, weight, waist circumference,
hip circumference, prevalence of overweight or
obesity). The target population of at least one study
within the reviews had to be children and youth 19
years of age and younger. A public health approach
to prevention was taken where reviews were not
excluded if the studies they summarized targeted
populations comprised of children and youth with
healthy weights, and children and youth who were
already overweight or obese (i.e., studies were
unselected by weight status). However, reviews

with studies that focused solely on reducing weight
in overweight or obese children and youth were
considered to assess treatment interventions, the
focus of Chapter 5 in this report, and were, therefore,
excluded. Finally, articles had to be published in
English and describe research in countries comparable
to Canada (i.e., developed countries such as the U.S,,
the U.K. and Europe).

Two reviewers independently screened titles and
abstracts against inclusion and exclusion criteria.
Results from these independent screens were
compared. Any discrepancies between the two
reviewers were resolved by consensus.

Quality Assessment and Data
Extraction

The quality of the secondary research articles
included in this report was assessed independently
by two reviewers using A Measurement Tool

to Assess Systematic Reviews (AMSTAR), a
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validated measurement tool created to assess the
methodological quality of systematic reviews (20).
AMSTAR ratings can range from 1 to 11, with 11
denoting the highest quality. AMSTAR ratings for each
secondary research article are shown in Appendix 4.

For data extraction purposes, a standardized table was
created to summarize the following elements of each
article: the reference, type of study, study objective,
population (age, socioeconomic status, ethnicity and
weight status), number and types of studies included
in the review, types of interventions, setting(s),
primary and other outcomes, and comments on study
limitations, cost-effectiveness, and feasibility or further
research requirements. The extracted data for each
review is provided in Appendix 5.

Effectiveness results are organized by the macro-level
environment they target (i.e., food and beverage,
physical activity, school, health care, and message
environments) (19) and intervention type (i.e.,

policy and environmental, social and behavioural,

or clinical) (21). Where available, interventions

are also categorized by setting and effectiveness is
distinguished by age group. It must be noted that
many of the interventions consisted of multiple
components (e.g., diet, physical activity, behaviour

Table 4.1: Electronic Database Search Result

Sources No. of titles
MEDLINE (Ovid) 324
EMBASE (Ovid) 49
Database of Abstracts of Reviews of Effects 84
(DARE), NHS Economic Evaluation Database,

and Health Technology Assessments (EBSCO )
PsychINFO (Ovid) 116
CINAHL (EBSCO) 191
Cochrane Database of Systematic Reviews 32
(EBSCO)

Campbell Collaborative 3
Clinical Preventive Services N/A
Guide to Community Preventive Services N/A
Effective Public Health Practice Project N/A
NICE Guidelines N/A
Healthevidence.ca 39
Hand-searched N/A
TOTAL 838

change and parental involvement) and were

delivered in a variety of settings (e.g., school, home
and community). If an intervention was delivered
primarily in a school environment with some focus

on other settings/environments (e.g., the home), the
intervention was primarily described under the school
environment, but may be additionally mentioned
elsewhere if results were pertinent. Finally, key factors
for success are highlighted.

Results

Results of the Literature Search

As shown in Table 4.1 and Figure 4.1, the search of
electronic databases identified a total of 838 titles
relating to the effectiveness of interventions for the
prevention of obesity in children and youth. From

the 838 potentially relevant abstracts, 252 abstracts
were determined to be eligible for screening against
inclusion and exclusion criteria. After examination by
two independent reviewers, 40 articles were found to
meet the study inclusion criteria and were synthesized
in this report, including the previously mentioned
Cochrane Review by Waters et al. published in 2011 (2).

Figure 4.1: Flow Diagram of Study Selection Process

838 potentially relevant
publications identified

252 selected to be reviewed
(2009 onwards)

Excluded if:

—<2009

— Did not meet inclusion criteria
— Duplicate

60 publications retrieved

for detailed evaluation

Excluded if:
— Did not meet inclusion criteria

40 publications included
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Study Characteristics

Characteristics of the 40 secondary research articles
are shown in Table 4.2. All reviews contained at least
one study that reported anthropometric measures as
outcomes, but different measures were used across
studies, with BMI and BMI z-score being among the
most commonly reported. The 40 secondary research
articles included seven meta-analyses (1,2,22-25), 22
systematic reviews (3,6,9,13-15,17,26-38) and two
reviews of reviews (11,39). The remaining nine articles
were classified broadly as literature reviews, despite
the utilization of a comprehensive search strategy,
their methods were not described as systematic
(5,7,10,12,18,40-43). One literature review reported
results of a previous meta-analysis (5). Of the 29
literature and systematic reviews, one-third (10/29)
reported anthropometric outcomes in all included
studies, while the remainder reported anthropometric
outcomes in some studies only.

The quality of included studies was generally not

high. Out of a total quality score of 11, articles ranged
from a low of one to a high of nine. Of the 40 articles
assessed, 14 met one to three of the AMSTAR criteria,

Table 4.2: Study Characteristics

13 met four to six, and 13 met seven to nine. The
most common methodological issues were lack of

a comprehensive literature search, not including a
list of excluded studies, not including grey literature,
not including non-English publications, not reporting
conflict of interest and failing to assess the likelihood
of bias. Agreement between the two independent
reviewers on AMSTAR ratings was 94%.

The majority of reviews focused on children and
youth in the school setting, and included a range

of interventions primarily targeting physical activity
and nutrition. Home- or community-based activities
were often included as components of school-based
interventions. Some reviews also focused on the
use of computer or Internet-based interventions.
Additionally, two reviews focused primarily on
parenting or family systems, although parental
involvement was often included as an intervention
component. While young children aged 0 to 5 years
were often included in reviews, seven systematic
reviews and one meta-analysis focused exclusively
on this age group. Only one review focused exclusively
on youth.

Review Study type - Age Number of studies with Range of years
AMSTAR rating anthropometric outcomes/total number  of individual
of studies: study type studies included
within reviews
An, 2009 (28) Systematic review 8-18 8/8: Randomized control trials (RCTs); 4 2003-2008
5/11 relevant to prevention
Ayliffe, 2010 (3) Systematic review 12-18 Not reported/41: No restriction on study 1997-2009
2/11 design
63 studies total; 41 relevant to prevention
Bond, 2011 (8) Systematic review <5 7/7 articles reporting on 4 RCTs 1998-2006
5/11
Bond, 2009 (4) Systematic review <5 22/22: Systematic reviews, meta-analyses & 1998-2006
7/11 RCTs
Branscum, 2011 (6) Systematic review 3-12 8/9: RCTs and quasi-experimental or pilot 2000-2010
2/11
Brown, 2009 (17) Systematic review 5-18 38/38: RCTs and controlled trials 1993-2007
3/11
Ciampa, 2010 (29) Systematic review <2 5/12 articles describing 10 studies: RCTs, pre/ 1978-2008
7/11 post, quasi-experimental, cohort
Cook-Cottone, 2009 Meta-analysis Preschool 40/40: RCTs and controlled trials 1997-2008
(1) 2/11 -12th grade
De Bourdeaubhijij, Systematic review 6-18 9/11 studies described in 27 articles: RCTS, 1991-2007
2011 (15) 7/11 nonrandomized controlled
Dobbins, 2009 (14) Systematic review 6-18 14/26: RCTs 1987-2006
7/11

55 | Addressing Obesity in Children and Youth: Evidence to Guide Action for Ontario



Table 4.2: Study Characteristics — Cont’d

Review Study type - Age Number of studies with Range of years
AMSTAR rating anthropometric outcomes/total number of individual
of studies: study type studies included
within reviews
D’Onise, 2010 (30) Systematic review 34 2/37: trials and cohort studies 2007-2008
7/11
Froschl, 2009 (31) Systematic review Not 10/10 studies of 7 interventions: RCTs Not available
1/11 specified
Gerards, 2011 (32) Systematic review 0-18 7/7: RCTS and pre/post 1975-2008
4/11
Golley, 2011 (9) Systematic review 1-18 6/17: controlled trials and pre/post 1998-2008
7/11
Gonzalez-Suarez, Meta-analysis School age 19/19: RCTs and controlled trials 1995-2007
2009 (16) 4/11
Hamel, 2011 (33) Systematic review 8-18 5/14: RCTs, quasi-experimental, repeated 1999-2009
6/11 measure, pre/post
Harris, 2009 (22) Systematic review 5-18 Systematic review - 15/18 studies reported in 1993-2008
and meta-analysis 23 publication; Meta-analysis - 15/15 studies:
8/11 RCTs, controlled studies
Hesketh, 2010 (34) Systematic review 0-5 3/23: RCTs, non-randomized controlled trials, 1997-2008
6/11 pre/post
Ickes and Sharma, Literature review 5-17 16/18: RCTs, experimental, secondary data 2005-2010
2011 (40) 3/11 analysis, single group repeated measure, pre/
post; 13 prevention
Kanekar, 2009 (23) Meta-analysis School age 5/5: Not described 2000-2005
7/11
Katz, 2009 (5) Literature review 3-18 For systematic review 19 studies described 1980-2004
reporting meta- in 21 papers, for meta-analysis 12/12: RCTs,
analysis results non-randomized controlled trials
6/11
Kesten, 2011 (35) Systematic review 7-11 26/30: RCTs, controlled trial, cohort pre/post 1995-2010
3/11
Kitzman-Ulrich, 2010 | Systematic review Elementary 25/25 publications describing 21 trials: RCTs 1981-2008
(13) 2/11 to late 46 studies total; 25 relevant to prevention
adolescence
Larson, 2011 (41) Literature review 2-5 5/18: Observational 2001-2010
3/11
Lytle, 2009 (39) Review of reviews 0-18 9/9 reviews: RCTs, controlled trials, pre/post 2000-2006
5/11
Mayer, 2009 (42) Literature review Preschool to 3/12: RCTs and pre/post 2001-2007
1/11 university
Monasta, 2011 (36) Systematic review <5 7/7: RCTs 1997-2009
7/11
Nguyen, 2011 (27) Systematic review 0-18 15/21 studies described in 24 articles: 1998-2008
8/11 RCTs, non-randomized controlled, quasi-
experimental, pre/post and feasibility
Reichert, 2009 (26) Systematic review 6-19 24/24: observation, experimental and quasi- 1997-2007
6/11 experimental
Roseman, 2011 (18) Literature review 4-17 8/26: RCTs, non-randomized controlled and 2000-2008

2/11

pre/post
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Table 4.2: Study Characteristics — Cont’d

Review Study type - Age Number of studies with Range of years
AMSTAR rating anthropometric outcomes/total number of individual
of studies: study type studies included
within reviews
Safron, 2011 (11) Review of reviews 5-19 17/17: systematic reviews 2001-2009
4/11
Seo and Sa, 2010 Meta-analysis 6-19 40/40: RCTs, pre/post, quasi-experimental 1999-2007
(24) 6/11 and non-randomized controlled
Standiford Brown, Literature review 9-19 3/14: experimental and quasi-experimental 1996-2006
2009 (43) 2/11
Stevens, 2010 (10) Literature review 10-14 4/8: RCTs, pre/post, quasi-experimental and 1997-2007
2/11 longitudinal
Van Cauwenberghe, Systematic review 7-18 7/42: RCTs, observational and experimental 1991-2008
2010 (37) 7/11
Wahi, 2011 (25) Systematic review <18 For systematic review 13/13: RCTs 1995-2012
and meta-analysis
8/11
Waters, 2011 (2) Systematic review 0-18 For systematic review 40/55, for meta- 1993-2009
and meta-analysis analysis 37/37: RCTs and controlled trials
9/11
Wilks, 2011 (38) Systematic review 3-19 3/4 interventions: controlled trials 2000-2007
4/11
Wilson, 2009 (12) Literature review 0-18 8/8: RCTs, quasi-experimental and not 1990-2007
2/11 described
Zenzen, 2009 (7) Literature review 4-18 9/16: quasi-experimental and individual 2001-2006
4/11 experimental

Evidence of Effectiveness

Of the 40 included studies, seven were meta-analysis and one literature review reported the results of a previous
meta-analysis. The anthropometric outcome measures of these analyses varied; however, the majority of studies
assessed standardized mean change in BMI as their primary outcome. Four studies found a significant reduction
in an anthropometric outcome and four found a non-significant reduction of an anthropometric outcome.
Descriptions of these analyses, along with their primary measurement outcome and findings, are described in
Table 4.3. As demonstrated in the Table, findings from the pooled/combined analyses suggest an overall decrease
in anthropometric outcomes as a result of the studied interventions.

Table 4.3: Summary of Meta-Analyses Analyses

Review and Number  Outcome measure Results

intervention of

description studies

Waters, 2011 (2) 37 Standardized mean change in BMI (kg/m?) Significant reduction
Physical activity and/ (-0.15, 95% Cl: -0.21, -0.09)
or diet interventions in

schools & other settings

Cook-Cottone, 2009 (1) 40 Effect size (Cohen’s d)* Significant effect
School-based physical (d = .05, 95% Cl 0.04, 0.06)
activity and/or diet

interventions
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Table 4.3: Summary of Meta-Analyses Analyses — Cont’d

Review and Number  Outcome measure Results

intervention of

description studies

Seo, 2010 (24) 40 Effect size (Cohen’s d) on weight measure Non-significant reduction

Weight-related used in study One component interventions: (d = 0.07, 90%

interventions among Cl: -0.16, 0.43)

U.S. minority children Two component interventions: (d = 0.08, 90%

6-19 yrs. Cl: -0.08, 0.55)
Three component interventions: (d = 0.33,
90% Cl: -0.02, 0.67)

Gonzalez-Suarez, 2009 19 0Odds ratio (OR) of being overweight/ Significant reduction in odds

(16) obese; (OR=0.74);

School-based physical Standardized mean change in BMI (kg/m?) No significant change in BMI (-0.62,

activity and/or diet 95% Cl -1.39, 0.14)

interventions

Harris, 2009 (22) 15 Standardized mean change in BMI (kg/m?) Non-significant reduction

School-based physical (-0.05, 95% Cl -0.19, 0.20)

activity interventions

Katz, 2009 (5) 13 Standardized mean change in BMI (kg/m?) Significant reduction

School-based physical (-0.29, 95% CI -0.45, 0.14)

activity and/or diet

interventions

Wahi, 2011 (25) 6 Standardized mean change in BMI (kg/m?) Non-significant reduction

Interventions to reduce (-0.10, 95% Cl -0.28, 0.09)

screen time

Kanekar, 2009 (23) 5 Standardized mean change in BMI (kg/m?) Non-significant reduction

School-based physical (-0.06, 95% CI -0.29, 0.16)

activity and/or diet

interventions

*Reported as statistic r in the review, but the given formula was consistent with the calculation for Cohen’s d.

Five studies reported pooled results for interventions
in the school environment, and all showed a reduction
in anthropometric outcomes in the intervention groups
compared to the control (1,5,16,22,23). But in two
studies, these groups were not statistically different
from one another (22,23). Wahi et al. (25) assessed
the pooled effect of interventions focusing on screen-
time reduction, but the overall reported reduction in
BMI was not statistically significant. Of note, four of
the five interventions in this meta-analysis did not
include any additional intervention components (i.e.,
targeting physical activity or healthy eating).

Of the seven meta-analyses, two conducted sub-group
analysis by age group (1,2). Waters et al.’s recent
(2011) Cochrane Collaboration systematic review and
meta-analysis of interventions to prevent or reduce
obesity in school-aged children included interventions
of more than 12 weeks duration that were conducted
in a variety of settings, and addressed nutrition,
physical activity or a combination of the two. This
review is considered robust based on Cochrane

methodology, as evidenced by a high AMSTAR rating.
Waters et al. found a small but both statistically and
clinically significant reduction in BMI for children ages
0 to 18 years (Standardized Mean Difference [SMD]:
-0.15, 95% Cl: -0.21, -0.09) (2). Sub-group analysis by
age demonstrated a statistically significant effect for
children 6 to 12 (i.e., elementary and middle-school
aged) (SMD: -0.15, 95% Cl: -0.23, -0.08) and a trend
toward a positive intervention effect for children 0 to 5
years (SMD: -0.26, 95% Cl: -0.53, 0.00). For youth ages
13 to 18 years, although the result was not statistically
significant, heterogeneity and the small number of
studies included were considered limitations (SMD:
-0.09, 95% Cl: -0.20, 0.03) (2).

In a review of school-based interventions, Cook-
Cottone et al. reported a small but significant effect
of interventions on weight outcomes for elementary
schoolchildren (Cohen’s d (d): 0.06, 95% Cl: 0.05, 0.07)
and a smaller, but still statistically significant, effect for
interventions conducted in middle-school populations
(d: 0.02, 95% Cl: 0.00, 0.04) (1). When data from five

4. Prevention of Overweight and Obesity in Children and Youth: A Review of Reviews of Effectiveness of Interventions | 58



studies of interventions among secondary-school-aged
youth were pooled, there was no significant effect, but
the effect magnitude was in the range of the effect for
younger ages (d: 0.04, 95% Cl: -0.03, 0.12).

Evidence of Effectiveness by
Macro-Level Environment

SCHOOL ENVIRONMENTS

Policy and Environmental Interventions
Preschool/child care settings

No anthropometric outcomes were reported for

the few policy and environmental interventions set
in preschool or child care, and no reviews focused
specifically on this type of intervention. Despite this,
based on a review of 18 interventions focused on
curricular, educational and environmental changes
in the child care setting (including improvements

in classroom policies, food services practices and
playground environments), Larson et al. (41) suggested
that child care policies and regulations had a role to
play in childhood obesity prevention.

School settings

Policy and environmental interventions within school
settings were captured by many reviews (1,2,5,14,
16-18,22,24,35,37,40,42,43); however, the majority of
reviews summarized the results of only a handful of
individual studies. Only one of these reviews set out
to specifically look at environmental interventions;

in this case, the focus was on the food environment,
although most of the studies occurred within schools
(42). All three school-based studies that reported
anthropometric outcomes were shown to have some
effect (42). Two of these studies implemented changes
to both the physical activity and school food and
beverage environments through cafeteria changes,
and increases in physical activity time, equipment
availability, activities and supervision. The third
effective intervention targeted environmental changes
within the before-, during-, after-school, home and
community environments (18,42).

The most prominent interventions were modifications
to the school food environment, modifications to

the classroom curriculum and increased time for
physical activity during the school day (16). The overall
evidence for these interventions was inconclusive,

as many studies did not provide anthropometric

measurement, and when they did the results were
often mixed (i.e., effect demonstrated in only one

sex) (17,37,40). The majority of these interventions
targeted both the food and beverage environment
and the physical activity environment. Common policy
interventions within the school environment were

the use of school nutrition policies (37), and, while
these are difficult to evaluate, some promising findings
were reported with a single study reporting a lower
odds of incidence of overweight and obesity among
intervention schools (18).

Social and Behavioural Interventions
Preschool/child care settings

Within the educational environment, few reviews
focused specifically on interventions in the preschool/
child care setting (30,34,41). D'Onise et al. conducted
a broad review of a number of child health issues
and interventions, of which two studies reported
anthropometric outcomes (30). Both studies were
cohort studies of Head Start, a U.S. federally funded
program for at-risk minority, preschool-aged children
delivered in child care or preschool settings. The
authors reported that, at follow-up, both studies found
a statistically significant difference in the weights of
children who participated in the Head Start program,
compared to a cohort of children who had not.

Several reviews reported the effectiveness of the U.S.-
based preschool intervention called Hip Hop to Health
Jr., one of the few interventions to show an effect on
weight-based outcomes (4,8,34,41). However, this
intervention, targeting 3- to 5-year-olds enrolled in
Head Start programs in Chicago, has only proven to
be effective among African-American preschoolers
and did not show an effect with Latino preschoolers,
suggesting the need for careful adaption when
delivering interventions. Monasta, who reviewed
similar studies, concluded that no single or combined
intervention has been able to prove an effect in
reducing overweight and obesity or in limiting weight
gain in preschool children (36). Specifically, it was felt
that the limited effects of Hip Hop to Health Jr. could
not be applied to the general population. In the meta-
analysis by Waters et al., evidence suggested that
interventions occurring within education-type settings
appeared to be less effective than those in home or
health care settings for children aged 0 to 5 years (2).
In addition to reporting on weight-status outcomes,
some reviews also reported beneficial effects on risk
behaviours or parental knowledge (34,36).
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School settings

School-based interventions for the prevention of
childhood obesity are a frequent focus of research
investigations. It was suggested by one review that
school provides an ideal setting for obesity prevention,
given the amount of time children and youth

spend there (3). In the Cochrane Review conducted

by Waters et al., 35 of the 49 reviewed studies
represented interventions conducted exclusively in the
school setting, compared to eight in non-educational
settings (e.g., the home or community) and another
six that were conducted in both (2). Interventions in
the educational setting had a statistically significant
effect on BMI (SMD: -0.14, 95% Cl: -0.21, -0.08),
whereas those conducted in the non-educational
setting did not (SMD: -0.28, 95% Cl: -0.72, 0.16). For
the six studies conducted in combined educational
and non-educational setting, there was no evidence of
effect (SMD: -0.09, 95% Cl: -0.20, 0.02) (2).

Interventions in the school environment were

the exclusive focus of five other meta-analyses
(1,5,16,22,23). Of these meta-analyses, one reported a
small but significant effect for elementary and middle
school-aged children, but no significant effect for
secondary school-aged students (1). The remaining
four meta-analyses combined results for elementary,
middle and secondary school-aged children and youth.
Katz reported a significant reduction in BMI of school-
based interventions focusing on both nutrition and
physical activity (5). There was some weak evidence
to show that interventions involving just nutrition had
a similar magnitude of effect as those focusing on
nutrition and physical activity, but that interventions
focusing only on physical activity did not show an
effect on BMI reduction.

One study reported that school-based interventions
led to a significant reduction in the odds of being
overweight or obese, but a significant reduction

in BMI was only observed in programs that were
implemented for more than one year (16). In
contrast, Harris et als analysis of physical activity
interventions (22) and Kanekar and Sharma’s review
of interventions addressing physical activity, sedentary
behaviour reduction and/or diet found no evidence of
effectiveness on anthropometric outcomes (23).

In addition to the meta-analyses, nine articles were
identified that specifically addressed interventions in
the school setting (6,7,14,15,17,18,31,37). Of these
reviews, three met seven of the 11 AMSTAR criteria
(14,15,37). All three reported mixed or inconclusive

evidence for the effectiveness of school-based
interventions. Dobbins et al. (14) report there is
evidence that school-based interventions focusing only
on physical activity are not effective at reducing BMI,
although they are effective at increasing the duration
of physical activity.

The remaining six reviews met five or fewer of

the AMSTAR criteria (6,7,17,18,31). Of these, four
reported limited or mixed evidence of effectiveness
(7,17,18,31). More positive results were reported in
Branscum and Sharma’s review of school and school/
home interventions targeting Hispanic children (6). In
this review, participants ranged from 3 to 12 years;
there was a tendency for interventions targeting
children at the older end of the age range to be more
effective. Lytle et al. (39) summarized reviews on
school-based prevention interventions and reported
that there is inconclusive evidence regarding effective
childhood obesity prevention interventions, as most
articles had no statistical differences between control
and intervention groups.

The mixed findings for school-based programs

reflect in part the heterogeneity of the interventions
conducted in this setting. Within reviews, interventions
varied significantly in the behaviours targeted (physical
activity, sedentary behaviour reduction and/or diet),
study populations (age, ethnicity and weight status),
level of parental involvement, duration and study
outcomes.

HEALTH CARE ENVIRONMENTS

Clinical Interventions

No meta-analyses or systematic reviews focused
specifically on obesity prevention interventions for
children and youth in health care environments.
However, three meta-analyses (2,24,25) and six
systematic reviews contained at least some studies
with interventions based in health care.

In two of the meta-analyses, the numbers of health
care-based studies included were small (2,25). In the
study by Waters et al., it was noted that interventions
conducted in the health care setting may be effective
for children 0 to 5 years of age (2). In Seo and Sa’s
meta-analysis, 16 of 40 trials were conducted in
clinical settings (24). They estimated that clinic-based
controlled trials had a greater effect size (d=0.35,
which represents a medium effect) than school-based
trials (d=0.08, a small effect). However, they pointed
out that these findings may reflect differences in the
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study populations (clinic-based interventions tended to
recruit overweight or obese children, which increased
the likelihood of seeing larger effects) and nature of
the interventions (clinic programs combined multiple
components, which was associated with larger effect
sizes) (24). Clinic-based trials targeting overweight and
obese children are discussed in detail in Chapter 5.

Of reviews that included studies conducted in health
care settings, three focused on children under the
age of five (29,34,36), one included pre-adolescent
children ages 10 to 14 (10), and one included a broad
range of ages (9). The numbers of health care-based
studies within reviews were small, and information
on outcomes was also limited. Most reviews report
inconclusive evidence of effectiveness of health

care childhood obesity prevention interventions on
anthropometric outcomes. One review focused on
interventions targeting parents to improve children’s
weight status primarily using behaviour change
techniques (e.g., social cognitive therapy, behavioural
skill maintenance, parent support sessions) (9), and
three of eight interventions that reported weight-
based outcomes showed a significant reduction. In
another article, no anthropometric outcomes were
given for health care-based interventions (10).

THE ENERGY BALANCE

Physical Activity and Sedentary Behaviours

Physical activity and sedentary behaviours were the
target of several articles, and the majority of studies
reported little to no effect of these single-component
interventions on anthropometric outcomes
(14,26,33,38,43). Two studies report evidence that
school-based interventions focused only on physical
activity are not effective at reducing BMI, although
they are effective at increasing the duration of physical
activity and provide other beneficial health effects
(14,22). Wilks et al. also found that interventions
focused only on physical activity did not show an
effect (38). A meta-analysis of screen-time reduction
interventions did not demonstrate effectiveness as
measured by BMI reduction in children, but there
was some promise in the preschool age group with

a reduction in the number of hours watched per
week (25).

Conversely, some evidence of effectiveness was shown
for the few interventions that target physical activity
in adolescent girls (43). Hamel et al. reported that

five of 14 studies on the use of computer- and web-
based interventions to increase physical activity had

anthropometric outcomes, and three reported small
but significant decreases in either BMI or mean body
fat (33). Reichert et al. found that physical activity had
an inverse association with BMI and other weight-
related outcomes, but interventions were generally
multi-component so it was not possible to assess the
effect due to changes in the physical activity (26). In
this study, stronger effects were shown for children
who were already overweight or obese. Finally,
Safron et al. suggest from their review of reviews of
school-based interventions that the physical activity
component of interventions should target both a
reduction of sedentary behaviours and an increase of
physical activity (11).

Dietary Behaviours

Overall, Van Cauwenberghe et al. (37) report that the
evidence of effectiveness on anthropometric outcomes
for educational, environmental and multi-component
interventions focused solely on nutrition was lacking
or inconclusive. Two additional reviews set out to

look at interventions that focus on food and nutrition
(18,42). Both studies reported some evidence of the
effectiveness of nutrition-focused interventions in the
school setting to reduce anthropometric outcomes;
however, effective interventions also had a component
of physical activity, making it difficult to determine the
effect of the dietary component.

Addressing Both Sides of Energy Balance

Evidence that interventions are more effective when
they address a combination of diet and physical
activity or sedentary behaviour was provided by two
meta-analyses (1,24). Safron et al’s review of reviews
also suggested that multi-component interventions
were characteristic of interventions that were effective
in changing anthropometric outcomes (11). Multi-
component interventions, especially those that target
both the food and beverage environment and the
physical activity environment, have also been cited as
more likely to be effective in a number of systematic
reviews (3,5,10). However, there is some evidence

to suggest that intervention effectiveness is not
influenced by the number of nutrition and activity
behaviours that are targeted (9).

61 | Addressing Obesity in Children and Youth: Evidence to Guide Action for Ontario



OTHER SETTINGS

Home and Community Settings

Waters et al. noted that interventions in non-educational
settings, such as home and health care, may be effective
for children under five years of age; however, these
findings were based on a small number of studies and
do not separate the effects of interventions in the
home settings compared to health care settings (2).
Other reviews found that interventions in the home and
community tended to focus more on pre-adolescent
children than youth and often involved parents,
especially mothers (6,38,43). Some evidence of the
effective reduction of weight-based outcomes has
been shown for interventions set in the community
(e.g., church) in minority populations (12). Most of the
studies included within these reviews were small and
without follow-up, and, as a result, it is difficult to
determine whether effects were significant or lasting.

Computer or Internet-based Interventions

Three moderate-to-good-quality reviews looked at
computer- or Internet-based interventions (27,28,33).
Such interventions were typically delivered in
conjunction with a community-, home- or school-
based program, and addressed diet, physical activity
or a combination of the two. Stevens’ review (2010)
also reported on two computer-tailored interventions
delivered to improve physical activity and healthy
eating, but physical activity and dietary outcomes
were mixed, and no anthropometric outcomes were
reported (10).

Of the three better-quality reviews, Nguyen et al.
reported that one of three interventions conducted
among children and three of 12 conducted

among youth reported significant reductions in
anthropometric outcomes (27). These studies
primarily used interactive Internet sites or CD-ROM-
based components, but most did not separately
analyze the effects of the computer component

from other components. Hamel et al. reported that
five of 14 studies on the use of computer- and web-
based interventions to increase physical activity had
anthropometric outcomes, and three reported small
but significant decreases in either BMI or mean body
fat (33). An et al. looked at eight studies, of which four
could be described as obesity prevention interventions
(28). Of these four studies, only two reported a
change in anthropometric outcomes between baseline
and end of the intervention. In one study of 12- to
18-year olds, there was a reduction in the BMI z-score

for the intervention group, while the other, a study of
7th and 8th graders, reported significant differences
for girls but not for boys. Results appeared to persist
over time, but also appeared dependent on parental
involvement (28). Additionally, web-based behavioural
interventions with interactive approaches, such as
e-mail counselling and tailored messages, were found
to be superior to interventions with only online health
education.

These reviews suggest that results for computer- or
Internet-based interventions are promising, but not
definitively effective as stand-alone interventions.
Most studies have used computer or Internet
programs in conjunction with or as part of community-
or school-based interventions. Computer-based
interventions may be beneficial, because they are able
to reach large audiences (33) and may help overcome
social barriers to accessing obesity prevention and
treatment activities as an alternative to going to a
clinic (28).

KEY FACTORS

A variety of factors that may be imperative to the
prevention of obesity in children and youth were
identified with the reviews, and were often important
independent of the macro-level environment or setting.

Intervention design:

As mentioned above, overall interventions are more
effective when they address both physical activity
and dietary behaviours. Furthermore, Seo et al. found
that interventions with one or two components

had less of an effect on anthropometric outcomes
than interventions with three components (24).
Components included physical activity, nutrition,
sedentary behaviour, counselling and medication.
Combining education and environmental interventions
has also been shown to enhance effectiveness, with
little to no evidence of effectiveness for education-
only interventions (15,35,37). Ayliffe et al. (3)

observe that interventions should be designed to

be developmentally appropriate, and that strategies
such as the use of peer leader and Internet-based
interventions have promise for youth. It is also
recognized that age and gender differences should

be considered in intervention design (35). Another
important consideration of intervention design
mentioned in the reviews is the dose or frequency.
For example, the increased frequency of an Internet
intervention is considered important to its success (28).
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Parental involvement:

Parental involvement was shown to increase the effect
of interventions on anthropometric outcomes in Cook-
Cottone et al.s meta-analysis (1) and was also cited
in Safron et al.’s umbrella review as a characteristic
of successful interventions (11). In addition, two
moderate-to-good-quality reviews (23,37) and four
other reviews (1,11,13,16) suggested that parental
involvement may contribute to the effectiveness of
interventions among school-aged children. Kitzman
Ulrich et al. (13), showed there is some evidence
that interventions with a family component (e.g.,
family homework assignments to promote healthy
eating at home and parent meetings at school) led
to significant reductions in BMI; however, studies
did not generally assess the independent effect of
the family component, and most did not attempt to
change parenting style or family functioning. Parental
involvement has also been reported to be important
for web-based interventions (28) and interventions for
children under five (4,8). Golley et al. (9) suggest that
having a higher degree of parental involvement leads
to more intervention success.

Seo and Sa looked at parenting style (24) and
reported that interventions tended to have a larger
effect if they addressed both physical activity and
diet, involved parents and were culturally tailored
(24). Gerards et al. reported on childhood obesity
preventions interventions that targeted general
parenting (32). This review looked at six RCTs and
one pre/post-trial. Studies varied considerably in
methods, study quality and outcome; however, four
reported an association between parenting style and
anthropometric outcomes (32). One review reported
contradictory results, where it was found that there
was a small reduction of effect in school-based
interventions when it included parental engagement
(5). These results should be interpreted with caution,
as findings were based on five studies.

Vulnerable populations:

Waters et al. undertook an equity assessment

of studies included in their review (2). Findings
demonstrated that although most studies reported
gender and/or race of participants, a much smaller
number analyzed outcome data by these variables.
Socioeconomic status and household education level
were even less frequently reported and analyzed,
making it challenging to assess the impact of
interventions on health equity. However, Waters noted
that many of the interventions were conducted in

population groups already experiencing disadvantages
and that none of the interventions appeared to have
increased health inequities where this had been
studied (2).

Although ethnicity was not subjected to pooled-effect
size calculations in the meta-analysis conducted by
Waters et al. (2), it was examined in Cook-Cottone’s
analysis. Results available in this review suggest

that intervention effects were stronger in studies
with predominantly Asian students than among
interventions targeting African-American, Native
American, Hispanic or Caucasian students; however,
these results need to be further validated (1). In
addition, five systematic reviews examined the
literature on obesity interventions among ethnic
minority children and youth. Three of these studies
focused on American ethnic minorities (African-
Americans, Hispanics and/or Native Americans)
(6,24,40). Evidence of effectiveness was reported for
reviews of mixed U.S. ethnic populations (12), Hispanic
children (6) and African-American children (40).

Stevens’ review of interventions among middle-
school-aged children of ethnic minorities included
studies from the U.S., Australia, Belgium and Chile
(10). Interventions were multi-component and were
delivered in a variety of settings (school, family,
clinics and by computer). However, only school-
based interventions appeared to be effective and
none were specific to minority children only (10).
Wilson et al. (12) report that there was limited
research on implementing obesity interventions in
minority populations. This review supported the

use of intervention components, such as parent and
family involvement, cultural tailoring, changes to the
school environment, behaviour skill improvement, and
addressing broader health behaviour and health care
access issues, as means of obesity prevention.

In their analysis, Seo and Sa estimated that
interventions that were culturally tailored had

a larger effect size than those that were not (24).
The importance of developing culturally appropriate
interventions was noted frequently in the literature
(4,5,8,12,13,35).

Intervention staff:

The importance of a well-trained, engaged and
sustainable staff was another cross-cutting theme in
the reviews. One review of school-based interventions
discussed the issue of sustainability and suggested that
school-based interventions should be integrated into
the curriculum, because using non-school personnel
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would not be feasible in the long term (17). Others

have suggested that there must be effective training
for intervention delivery (4,5) and interventions are

more successful with a dedicated staff (6).

Theoretical frameworks:

Review authors frequently note that theoretical
frameworks or models should be used during the
planning and implementation stages of interventions
(7,33,42), and some authors have suggested that
interventions are more successful if they are based
in theory (6,9). In the review by Zenzen et al. (7), a
variety of theoretical frameworks were applied in
half of the school-based studies they summarized
(i.e., Social Cognitive Theory, Transtheoretical Model,
Health Promotion Model and Theory of Planned
Behaviour). However, they did not measure how the
use of the frameworks modified effectiveness results.
One review of reviews reported that a comparison
of reviews that investigated the role of psychological
theory suggests psychological theory and cognitive
mediators may have only a marginal role (11).

Other Outcomes

DIET AND PHYSICAL ACTIVITY OUTCOMES

In addition to assessing anthropometric outcomes,
many of the studies evaluated within the reviews

also assessed other outcomes, such as dietary
improvements, increased physical activity and
decreased sedentary behaviour. Some of the most
common findings are discussed, but as it was not the
primary focus of this review this discussion should not
be considered definitive.

In the study by Waters et al., it was noted that for all
age groups considered, only modest changes in diet,
physical activity and sedentary behaviour were reported
(2). Similarly, in their review of reviews, Safron et al.
(11) reported that just over half (57.3%) of interventions
per review that evaluated changes in physical activity

in children and youth resulted in increases in physical
activity or reductions in sedentary behaviour. However,
it is not clear whether increases in physical activity were
sufficient by themselves to improve anthropometric
outcomes. For example, at least two other reviews,

one on school- and community-based physical

activity programs (38), and another on active school
commuting (44), showed that programs were beneficial
in increasing physical activity, but had no impact on
anthropometric outcomes. Similar findings were noted

with respect to dietary behaviours. For example, Safron
et al. reported that 96% of interventions showed
evidence of effect on dietary behaviours (11). However,
a variety of different outcome measures were used
(e.g., fruit and vegetable consumption, dietary fat
consumption, calcium consumption) and the extent

to which the dietary changes affected anthropometric
outcomes was unclear. Two other systematic reviews
reported that school-based interventions could
increase physical activity and/or nutrition knowledge,
but had less conclusive evidence of the effect on
anthropometric outcomes (15,37).

These results suggest there is evidence that
interventions can have a positive effect on dietary
and physical activity behaviours. However, it is not
clear how changes in these behaviours will effect
anthropometric outcomes in the future or if these
behaviour changes are sustainable.

ADVERSE EFFECTS

Few articles (2,14,27) discussed the potential

for unintentional or adverse effects from obesity
prevention interventions, such as stigmatization.
Waters et al. (2) noted that there was no evidence of
adverse effects, such as unhealthy dieting practices,
increased prevalence of underweight or body image
sensitivities, reported among the few studies that
measured adverse outcomes of obesity prevention
activities.

Discussion

Forty articles were included in this review. Despite
considerable heterogeneity, many reviews found

that interventions produced small to moderate
changes in anthropometric outcomes. However,

from a public health perspective, what appears to be
a small effect may be important at the population
level (2). Effective interventions tended to be multi-
component in nature, addressing both physical
activity and nutrition, included parents and were
collaborative. The most recent and comprehensive
review found an overall significant effect of a 0.15 mg/
m2 (95% Cl: -0.21 to -0.09) reduction in BMI among
children in the intervention group (2).The review’s
authors suggest these results indicate that childhood
obesity prevention research should move past trials
and toward understanding how these effective
intervention components can be implemented within
health, education, community and child care settings.
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Additionally, several authors have discussed the
need to take a broad and inclusive approach to the
evidence considered, rather than being limited only
to experimental evidence (45-47).

It also should be noted that few studies were

found in this review that addressed the effect of
policy or environmental interventions. Only one
systematic review focused specifically on policy
and/or environmental initiatives to prevent obesity

in children (41). Studies that focus on policy and
environmental changes often look at ecological
associations or more proximal outcomes, such as
changes to physical activity or dietary behaviours,
which may be one reason why these studies were not
captured in our search. Further, systematic reviews
privilege randomized control trials, and these methods
are not conducive to the assessment of policy and
environmental changes. However, drawing on lessons
learned from other complex population health
interventions, policy and environmental interventions
may be important components of obesity prevention.

Across the 40 reviews, some intervention components
were repetitively identified as contributing to
successful, effective interventions. While the majority
of these relate to weight-based outcomes, authors
often extrapolated results that were effective in
changing risk behaviours to weight-based outcomes.
Results from included reviews suggested that
interventions were more likely to be effective if they:
¢ Targeted both physical activity and healthy
eating (1-5);
¢ Involved parents (1,2,4-11);
¢ Were designed to be culturally sensitive
(4,5,8,12,13);
¢ Had effective staff training and sustainability (4,5);
¢ Used participatory activities and training in
behaviour techniques (e.g., self-monitoring)
or coping skills(5);
¢ Were done in collaboration with community
programs or facilities (14);
¢ Increased sessions of physical activity
throughout the school week (2,5);
¢ Modified the food environment of schools to
improve nutritional quality of school foods (2,5);
¢ Were set within environments and cultures that
supported healthy eating and physical activity,
and when they combined education with
modifications to the school environment (2,15);
¢ Were universal (e.g., did not select children or
youth based on weight or risk factors for
obesity) (1);

¢ Were delivered by teachers who were
supported by, or worked in collaboration with,
specialists (1,2);

¢ Were longer in duration rather than short term
(1,6,7,14,16);

¢ Were integrated into the school curriculum (16-18).

Limitations

There were several limitations to this review that

must be noted. This review synthesized evidence from
secondary research. While systematic reviews are an
important source of information, they have a limited
ability to provide all of the information needed for
program planning, implementation and evaluation
(52). Given the deeply contextual nature of population
interventions, further targeted reviews will be required
to capture more detailed implementation-relevant
information.

In addition to the above-mentioned limitation, it must
be mentioned that only those systematic reviews
published in English from 2009 and onward were
included. This was purposeful, based on the presence
of a recent Cochrane Review and the limited time
available to complete this synthesis. However, the
included reviews consisted of individual studies dating
back decades and some also included individual
studies that were published in other languages. As
well, there was heterogeneity in the focus, content,
activities, delivery, outcome measures, duration and
setting of studies within the included reviews. This
heterogeneity made it difficult for authors to pool data
(only a minority of the 40 reviews were able to pool
data) or to identify which components of interventions
contributed to effectiveness. Finally, according to the
AMSTAR score, the quality of the included reviews was
generally not high. The quality of the included reviews
must be taken into consideration when interpreting
the reported effectiveness, given that bias can be
introduced when important methodological elements,
such as comprehensive literature search, inclusion

of grey literature, assessment of publication bias

and conflict of interest disclosure, are not included

in the systematic review protocol. Lastly, the focus

on measured anthropometric outcomes, rather than
behavioural outcomes such as physical activity and
healthy eating, also limited the results of this review.
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Research Gaps

The review identified a number of key gaps in

the literature. There is, for example, little or

no information on how to address risk factors
associated with urban, rural and remote location or
socioeconomic status. No reviews focused on obesity
prevention among rural children or youth. Even
reviews focusing on ethnic minorities did not discuss
socioeconomic issues and their potential impact on
outcomes.

Though many of the school-based interventions
included strategies to modify the school

environment, few mentioned the potential influence
of neighbourhoods or the built environment on
modifiable risk factors (10,44). There was also a

lack of information regarding early-life or prenatal
interventions. One review included a study on
breastfeeding promotion by clinicians, but none of the
other reviews looked at factors or interventions during
early life and development. Intervening during this
period will be critical to the advancement of obesity
prevention during childhood. Parental involvement was
also cited by many studies as an important enabler of
obesity prevention, but few reviews focused on studies
that addressed parenting styles (13,32). Additionally,
only one review (41) looked at the potential to use
child care policies and regulation to improve the health
of preschool-aged children. Although a large body of
research on obesity prevention among U.S. minority
children and youth exists, it does not reflect the ethnic
diversity of Ontario. Therefore, the extent to which
results can be generalized is unclear, and there is a
need for research among populations that are more
reflective of the ethnic diversity and socioeconomic
environments across the province, particularly for First
Nations, Inuit and Métis populations.

Conclusions

Overall, the obesity prevention interventions
summarized in the reviews appear to have a modest
beneficial effect on anthropometric outcomes,
particularly among children aged six to 12. The
majority of interventions were set primarily within
educational settings, and targeted physical activity
and diet. Home-, community- or Internet-based
activities were often included as components of these
school-based interventions. There was some evidence
of effect of interventions conducted within the home
and community, especially for children under five
years of age, and health care environments. Results

revealed that the most effective interventions tended
to be those that were multi-component in nature,
addressing both diet and physical activity, included
educational and environmental components, and an
element of parental involvement.
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5. Treatment Approaches for Overweight
and Obese Children and Youth: A Review of
Reviews on the Effectiveness of Interventions

Summary

Prevention efforts, such as those discussed in Chapter 4,
are important to ensure that children and youth who
are not presently overweight or obese do not become
overweight or obese. Treatment efforts are also
important to help children and youth who are
overweight or obese manage their weight. Identifying
effective treatment approaches to support weight
management among overweight and obese children
and youth is an important element to improving
chronic disease outcomes in Ontario and Canada. This
chapter summarizes the results of a literature review
to determine the effectiveness of treatment

approaches designed to help children and youth under

age 19 who are already overweight and obese reach
a healthy weight. Effectiveness was determined by

changes in anthropometric outcomes (e.g., change in
weight, BMI, waist circumference). Three approaches

to the treatment of overweight and obesity in children

and youth were assessed within the 15 reviews, of

which five were meta-analyses and 10 were systematic

reviews.

Nine reviews assessed the effectiveness of lifestyle
initiatives, which targeted behavioural modifications
through diet, physical activity and behavourial
therapy. The effectiveness of pharmaceutical
approaches (sibutramine, orlistat and metformin)
was assessed in four reviews. Surgical approaches,
such as gastric bypass surgery, were assessed in one
systematic review. The remaining review assessed
the effectiveness of all three approaches in reducing
overweight and obesity among children and youth.
Results showed that lifestyle, pharmaceutical and
surgical treatment approaches could result in
decreases in anthropometric outcomes. Lifestyle
approaches had better results when they combined
several components, such as dietary and physical
activity change, behavioural therapy and parental
involvement. Although both pharmaceutical and
surgical approaches also resulted in reductions in
anthropometric measures, several adverse effects
were reported with the use of pharmaceuticals, such

as nausea, vomiting and gastrointestinal discomfort. In
addition, revisional surgeries were frequently needed
in those undergoing surgery.

Limitations of this synthesis are that all reviews
published in languages other than English and prior to
2009 were excluded. Studies evaluated within the reviews
had varying sample sizes, consisted mainly of
Caucasian populations, and were heterogeneous in
their reporting of outcomes and treatment protocols.
Despite these limitations, the literature was concisely
summarized with a high degree of methodological
rigour.

Introduction

Although obesity preventive efforts are important,
treatment efforts are also needed to help children
and youth who are overweight or obese manage
their weight and minimize complications. The
purpose of this review of reviews was to determine
the effectiveness of treatment approaches designed
to help children and youth under 19 years who are
already overweight or obese reach a healthy weight.

Methods

Literature Search Strategy

A librarian-assisted literature search of multiple
electronic databases and grey literature sources was
conducted in March/April 2012. The scope of the
search included secondary research articles (i.e.,
systematic reviews and/or meta-analyses) published
in English. The search of electronic databases
combined the following four concepts: child, obesity,
effectiveness and interventions that focused on
treatment. Given the limited amount of time available
for the completion of this review, the scope was
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limited to secondary research articles (i.e., summary of
existing research such as systematic reviews or meta-
analyses), published from January 2009 to March
2012. However, a Cochrane Review on interventions
for the treatment of childhood obesity was recently
published (January 2009) and summarized all primary
research on the effectiveness of childhood obesity
treatment interventions published prior to May 2008
(1). A detailed description of the literature search
strategy is provided in Appendix 4.

Study Selection

To be included in this report, articles had to
summarize existing research on the effectiveness

of interventions for the treatment of childhood
overweight or obesity. At least one study in each
review had to report an outcome of either a direct
or self-reported anthropometric measure (e.g.,

BMI, BMI z-score, weight, waist circumference, hip
circumference, prevalence of overweight or obesity).
The target population of at least one study within
the reviews had to be children and youth 19 years

of age and younger. Additionally, as this synthesis
was focused on treatment, at least one study within
each review had to assess interventions that targeted
populations of children and youth who were already
overweight or obese, with an intention of reducing
weight. Finally, articles had to be published in English
and describe research in countries comparable to
Canada (i.e., developed countries such as the U.S,, the
U.K. and Europe).

Two reviewers independently screened titles and
abstracts against inclusion and exclusion criteria.
Results from these independent screens were
compared and any discrepancies between the two
reviewers were resolved by consensus.

Quality Assessment and Data
Extraction

The quality of the secondary research articles included
in this report was assessed independently by two
reviewers with AMSTAR, a validated measurement
tool created to assess the methodological quality of
systematic reviews (2). AMSTAR ratings can range from
1 to 11, with 11 denoting the highest quality. AMSTAR
ratings for each secondary research article are shown
in Appendix 4.

For data extraction purposes, a standardized table
was created to summarize the following elements of
each article: reference and review type, population
(age, SES, ethnicity, sample size), study objectives,
treatment approach, primary outcome (weight/BMI),
study limitations and future research. The extracted
data for each review is provided in Appendix 5.

The interventions found were categorized based

on which macro-level environment their activities
fall within (i.e., food and beverage, physical activity,
school, health care, and message environments) (3)
and intervention type (i.e., policy and environmental,
social, and behavioural or clinical) (4), although

not all environments and interventions types were
represented in this literature. Finally, where applicable,
interventions were categorized by the setting (i.e.,
micro-level environment) where they are conducted,
and key factors for success were highlighted.
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Results

Results of the Literature Search

As shown in Table 5.1 and Figure 5.1, the search of electronic databases identified 1,726 articles. A total of 15
secondary research articles met all inclusion criteria and were synthesized in this review, including the Cochrane

Review by Oude et al. published in 2009 (1).

Table 5.1: Electronic Database Search Results

Sources No. of titles
MEDLINE (Ovid) 340
EMBASE (Ovid) 726

Database of Abstracts of Reviews of Effects
(DARE), NHS Economic Evaluation Database, 325
and Health Technology Assessments (EBSCO )

PsychINFO (Ovid) 69
CINAHL (EBSCO) 128
Cochrane Database of Systematic Reviews 32
(EBSCO)
Campbell Collaborative 3
Clinical Preventive Services 1
Guide to Community Preventive Services 29
Effective Public Health Practice Project 16
NICE Guidelines 2
Healthevidence.ca 55
Hand-searched N/A
TOTAL 1,726
Study Characteristics

Characteristics of the 15 secondary research articles
on child and youth overweight and obesity treatment
captured in this synthesis are shown in Table 5.2.

Of these, 10 were systematic reviews and five were
meta-analyses. The AMSTAR quality scores ranged
from 2 to 11 out of maximum of 11 (one study was
out of 10), with an average of 5. The most common

Figure 5.1: Flow Diagram of Study Selection Process

1,726 potentially relevant

publications identified

125 selected to be reviewed
(2005 onward)

Excluded if:

—<2009

— Did not meet inclusion criteria
— Duplicate

25 publications retrieved
for detailed evaluation

Excluded if:
— Did not meet inclusion criteria

15 publications included

methodological issues found in the reviews were not
including a list of excluded articles (93% of reviews),
not reporting conflict of interest information for both
the articles included in the review and the review
itself (93% of reviews), and not explicitly searching
the grey literature and non-English publications (93%
of reviews). The two reviewers applied the AMSTAR
rating system with a high degree of agreement (kappa
0.74, 95% Cl 0.64-0.85).
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Table 5.2: Review Characteristics

Review Study type - Age Number of studies with Range of years of
AMSTAR rating anthropometric outcomes/total number individual studies
of studies: study type included within
reviews
An, 2009 (5) Systematic review 8-18 8/8: RCTs 2003-2008
5/10
Ayliffe and Glanville, Systematic review 0-18 63 articles total; Not reported/22 studies 1997-2009
2010 (6) 2/11 relevant to treatment: all study designs
Czernichow, 2010 (7) | Meta-analysis 10-18 8/8: RCTs 2003-2007
7/11
Garcia, 2011 (8) Systematic review 12-18 9/9: RCTs 2003-2007
6/11
Ickes and Sharma, Systematic review 7-17 18 studies total; 7/8 studies relevant to 2005-2010
2011 (9) 3/11 treatment: 2 RCT, 1 stratified randomization,
2 experimental design, 3 unknown
Kelly and Systematic review 8-18 22/22 studies: 1 randomized, 5 quasi- 1973-2009
Kirschenbaum, 2011 2/11 experimental and 16 prospective follow-up
(10)
Kitzmann, 2010 (11) Meta-analysis 6-19 76/76; 40 between-group, treatment 1965-2004
6/11 compared to a control, 36 alternate
treatment involved parents: randomized and
non-randomized
Kitzman-Ulrich, 2010 Meta-analysis 6-16 46 studies total; 21/21 studies relevant to 1981-2008
(12) 2/11 treatment: 18 RCTs, 1 stratified random
assignment, 1 controlled clinical study, 1 non-
random treatment/control
Lambiase 2008 (13) Systematic review 8-12 6/6: RCTs 1995-2006
2/11
Nguyen, 2011 (14) Systematic review 6-12 24 studies total; 9 studies relevant to 1998-2008
7/11 treatment: 7 RCTs, 1 quasi-experimental, 1
longitudinal
Oude, 2009 (1) Systematic review 3-21 64/64: RCTs 1985-2008
and meta-analysis
11/11
Padwal, 2011 (15) Systematic review 14-18 1/1: RCT 2010
6/11
Park, 2009 (16) Meta-analysis 6-19 5/5: double-blind RCTs (one crossover-trial) 2001-2008
3/11
Sargent, 2011 (17) Systematic review 3-11 17/17 studies (in 22 papers): 10 RCTs and 7 1991-2007
6/11 non-random trials
Viner, 2010 (18) Systematic review 12-18 7/7: double-blind RCT, 5 open-label trial, 1 2003-2007
and meta-analysis non-blinded trial
6/11

There were three main treatment approaches
identified by the reviews: (1) lifestyle approaches
targeting individual behavioural modifications,
including diet and physical activity, often with

a component of behavioural or other therapy;

(2) pharmaceutical approaches; and (3) surgical
approaches, such as gastric bypass. Only one of the
reviews looked at all three treatment approaches (1).

These treatment approaches were categorized and
summarized by macro-level environment, with both
pharmaceutical and surgical approaches falling within
health care environments. The classification of lifestyle
approaches was challenging, as most studies within
reviews used a combination of methods, such as
combining diet, physical activity and/or behavioural
therapy. Therefore, lifestyle approaches were
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categorized as belonging to the intersection of the
food and beverage environment, physical activity
environment and health care environment, although
some specific interventions may in fact intervene in
only one or two of these three environments. None of
the interventions found for the treatment of child and
youth overweight and obesity had a policy or
environmental focus.

Evidence of Effectiveness
by Macro-Level Environment

INTERSECTING ENVIRONMENTS
Social, Behavioural and Clinical Interventions

Lifestyle approaches

Nine reviews looked at lifestyle approaches (5,6,9-
11,13,14,17,19). Of these, one review focused
specifically on primary care initiatives (17), two on
web-based initiatives (5,14) and one on immersion
treatments (settings where participants remain in

a controlled environment day and night) (10). The
remainder focused on a variety of settings and
approaches, and for the most part included both diet
and physical activity components.

Within each systematic review, there was a great deal
of heterogeneity among the studies. Specifically,
variation was observed among the studies with regards
to the types of initiatives or programs, comparison
groups and outcomes reported. In fact, only two reviews
focusing on lifestyle changes pooled results of included
studies (1,11). Both meta-analyses reported significant
decreases in the BMI of children and youth who
underwent lifestyle treatment approaches (Table 5.3).

While some studies looked at children or youth

only, many combined age groups. The sample size of
children and youth varied greatly between studies
(range: 10-3806), as did the length of treatment
approaches (seven days to two years). Only one
review targeted a specific population (lkes, 2011 —
African-American) (9).

Settings

Four reviews focused on lifestyle treatment
approaches that were implemented in specific
settings: primary care settings (17), Internet-based
approaches (5,14) and immersion treatments (10).

Primary care: Lifestyle approaches to treat overweight
and obese children can be done in a primary care
setting or with the involvement of a primary health
care professional. Primary care settings refer to
physicians’ offices, hospitals and clinics, or when

the intervention is conducted by a primary health
care professional (such as general practitioners,
nurses, nutritionists and psychologists). Primary

care professionals can provide individuals with the
necessary encouragement, support and concrete
information to effectively deliver obesity treatments to
overweight and obese children and youth, while also
informing and involving parents (20,21).

In the review conducted by Sargent et al. (17),
studies looked at the effectiveness of treatment
approaches in primary care settings (i.e., delivered by
medical, nursing or allied health professionals, such
as dietitians, exercise physiologists and counsellors).
The approaches focused on children aged 3 to 11
years. Approaches varied in composition, and included
motivation/support, counselling, education, physical
activity sessions and/or dietary changes. Overall,
Sargent found that approaches implemented in the
primary care setting were successful at reducing the
weight of overweight and obese children, but that
success was more likely when the child had five or
more contacts/visits with the health professional.

While primary care appears to be a promising setting
for the treatment of overweight or obese children,
no reviews included in this report assessed the
effectiveness of primary care settings in youth. Thus,
no conclusions can be made for the youth population
from this review.

Internet-based: Reviews done by Nguyen et al. (14)
and An et al. (5) evaluated interactive electronic
media approaches as a means of treating overweight
and obese children and youth. Approaches included
Internet-based cognitive behavioural programs, weight
loss e-learning, counselling and/or nutrition education.
Results in the youth population were mixed, thus it is
difficult to decipher whether or not such approaches
successfully led to the reduction of anthropometric
outcome measures in overweight or obese youth.

No evidence was found for this approach in children.

Immersion treatment: Immersion treatments involve
placing overweight and obese children and youth

in therapeutic and educational environments for
extended periods of time, thereby removing them
from obesogenic environments. These treatment
approaches include settings where participants remain
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in a controlled environment day and night, such as
residential summer camps and inpatient care centres.

In the review by Kelly et al. (10), immersion
treatments included several components, such as
diet, physical activity, nutrition/culinary education,
therapy/support and weekend family involvement. The
duration of immersion treatments ranged from three
weeks to 10 months, and were found to be effective
in reducing anthropometric outcome measures of

8- to 18-year-old children and youth. Follow-up post-
immersion treatments ranged from four months to
3.6 years, and weight-loss maintenance varied. For
example, during the follow-up period, some studies
reported weight gain while others reported continued
weight loss.

Key factors

Some reviews included studies that focused on specific
lifestyle treatment factors that may be important

to the treatment of children and youth who are
overweight or obese.

Multi-component approaches: Although some reviews
singled out specific treatment settings and strategies,
most of the studies included within the reviews
looked at lifestyle treatment approaches that involved
several components. It is difficult to tease apart
which components are fundamental to effectiveness.
Results from the reviews suggest that taking a multi-
component approach to treatment may be a key to
success. In other words, treatments that incorporate
several components (e.g., diet, physical activity,
cognitive behavioural therapy, family involvement) are
more likely to result in reductions in anthropometric
outcome measures in overweight or obese children
and youth than are treatment approaches that include
only one component (e.g., diet only). The importance
of multi-component approaches was also found for
the effectiveness of child and youth overweight and
obesity preventions interventions in Chapter 4.

In their reviews, Kitzmann et al. (11) and Ayliffe et

al. (6) reviewed studies that were multi-component
in nature, and included nutrition education, dietary
plans, physical education, peer facilitation, problem-
solving and family involvement. The studies took
place in a variety of settings, including schools, sports
centres, churches, primary care settings, research
centres and camps, and their duration varied greatly.
Positive results (e.g., decreases in the anthropometric
outcome) were found across treatment settings; as
well, similar results were observed in both brief and

longer-term programs. Furthermore, Oude et al. (1)
reported better anthropometric outcomes in both
children and youth in studies that included multiple
components versus those that focused primarily on a
single behaviour.

Parental involvement: Parental involvement appears to
be a key component in the treatment, but results from
the reviews suggest that parental involvement may be
more effective for children than youth. Oude et al. (1)
pooled the results of studies that looked at lifestyle
treatment approaches in children. Among approaches
that were geared toward changing thinking patterns
and actions, especially in relation to dietary intake,
physical activity, sedentary behaviours, and the
family’s food and physical environment, the main
consistent component of effective studies was parental
involvement. Results showed a decrease in the BMI of
children participating in parent-focused behavioural
groups compared to standard care groups. Similarly, in
their review, Ayliffe et al. (6) also noted that treatment
approaches tended to result in greater reductions in
anthropometric outcomes when they included a
family component.

In the review conducted by Kitzmann-Ulrich et

al. (12), all obesity treatment initiatives included
family involvement. Overall, the review indicated
that including positive parenting styles, training in
parenting skills and child-management strategies,
family functioning variables, targeting parental
behavioural change and utilizing parents as conduits
for family-level change was promising. However,

the authors noted that, given the multi-component
approach of the included studies, it was unclear which
components were most likely to effect change (e.g.,
parental involvement, dietary education and physical
activity opportunities).

Behavioural therapy: Behavioural therapy is a type of
lifestyle approach aimed at changing thinking patterns
and actions, especially in relation to dietary intake,
physical activity, sedentary behaviours, and the
family’s food and physical environment. Several
reviews concluded that behavioural therapy was a key
component to successful weight loss in overweight or
obese children and youth. It is thought that including
therapy components may lead to added success in
obesity treatment, as these help to develop and
reinforce key self-regulatory skills such as self-
monitoring. Therapy can also reduce negative
emotional states and improve psychosocial functioning.
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Oude et al. (1) found treatments that included a
behavioural therapy component among other
components (e.g., dietary plan) were more successful
at attaining reductions in anthropometric outcomes in
both children and youth compared to those studies
that did not include a behavioural therapy component.
Similarly, Kelly et al. (10) found that greater reductions
in anthropometric outcomes occurred when treatments
included cognitive behavioural therapy. Kelly also
mentioned that studies including this therapy
component tended to have longer follow-up periods,
which may also have contributed to the greater body
composition changes observed.

Decreased sedentary behaviour: While most studies
that included a physical activity component were

geared toward increasing the physical activity of
overweight or obese children and youth, Lambiase’s
(13) review suggested that reducing sedentary
behaviours may also be effective in reducing
anthropometric outcomes. Sedentary behaviours
encompass a distinct class of behaviours (e.g., sitting,
watching television, playing video games) that are
characterized by little physical movement and low
energy expenditure (22). The results from his review
suggested that reinforcing decreased sedentary
behaviour through various methods, such as TV
turn-offs, TV weekly limits, accumulating pedometer
steps for TV privileges and changes to the home
environment, all result in increased activity/play and
decreased anthropometric outcomes.

Table 5.3: Summary of Meta-Analyses on the Effect of Lifestyle and Pharmaceutical Treatment Approaches

Review Pooled data Outcome Pooled results
measured . .
Lifestyle Pharmaceutical
Czernichow, 2010 (7) | Pooled mean BMI BMI = N/A Sibutramine:
reduction compared = -2.28 (95% Cl: -2.81 to -1.76)
to placebo Orlistat:
= -1.67 (95% Cl: -3.52 to 0.18)
Sibutramine + orlistat:
= -1.89 (95% Cl: -2.73 to -1.06)
Kitzmann, 2010 (11) Pooled average effect Averaged Weighted least square = N/A
size in treatment-control effect sizes average effect size:

comparisons

across included
studies

= d=0.41
(95% Cl: 0.26 to 0.55)

Oude, 2009 (1)
(Cochrane Review)

Pooled mean difference of
BMI-SDS or absolute BMI
of program or treatment
compared to standard care
or placebo

BMI-Standard
Deviation Score
(SDS)

or absolute
BMI

BMI-SDS:

= Under 12 years: -0.06
(95% Cl:-0.12 to 0.01)

= QOver 12 years: -0.14
(95% Cl: -0.17 to -0.12)

Absolute BMI:

Sibutramine:

= Over 12 years: -1.66
(95% Cl: -1.89 to -1.43)

Orlistat:

= QOver 12 years: -0.76
(95% Cl: -1.07 to -0.44)

Park, 2009 (16) Pooled mean BMI reduction BMI

compared to placebo

Viner, 2010 (18) Pooled mean BMI BMI
reduction compared

to placebo

N/A Metformin:
= -1.42 (95% Cl -0.83 to -2.02)
N/A Sibutramine :
= -2.20(95% Cl: -1.57 to -2.83)
Orlistat:

= -0.83 (95% ClI: -0.47 to -1.19)

HEALTH CARE ENVIRONMENT

Social and Behavioural Interventions

Social and behavioural interventions provided or
recommended by care providers have been described
in the intersecting environment above. In the health
care environment, interventions described primarily
as clinical often included a secondary social and
behavioural component.

Clinical Interventions
Pharmaceutical approaches

Within the systematic reviews assessing the
effectiveness of pharmaceutical approaches to treat
obesity, no studies were conducted among children.
Four reviews looked at the effectiveness of using
pharmaceuticals for the treatment of overweight or
obese youth (7,8,16,18). In these reviews involving
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youth, three drugs were reviewed: sibutramine,
orlistat and metformin. One review included studies
assessing all three drugs (1), three reviews included
studies of sibutramine and orlistat only (7,8,18), and
one review included studies looking at metformin
only (16). Both orlistat and metformin are currently
approved for use in Canada, while sibutramine was
removed from the market in 2010 after clinical trials
showed an increased risk of heart attacks and strokes
in recipients of this drug (23). Orlistat and metformin
are generally prescribed for obesity and diabetes,
respectively, and are not widely prescribed as obesity
medications in children and youth.

All five reviews (four meta-analyses, one systematic
review) concluded that pharmaceuticals effectively
reduced anthropometric outcomes of overweight and
obese youth (Table 5.3). Most of the studies within
the reviews also included diet and physical activity
components, and it is not possible to determine how
much of the weight loss occurred as a direct result of
the pharmaceutical treatment.

Surgical approaches

Gastric banding is a procedure whereby a band is
placed around the upper part of the stomach, creating
a small pouch that can hold only a small amount of
food. The narrowed opening between the stomach
pouch and the rest of the stomach controls how
quickly food passes from the pouch to the lower part
of the stomach. This procedure helps the patient eat
less by limiting the amount of food that can be eaten
at one time and increasing the time it takes for food
to be digested. Other surgical procedures to treat
obesity include sleeve gastrectomy and Roux-en-Y
gastric bypass.

While surgical procedures to treat obesity are
becoming routine in adults, their use in children and
youth is not yet widely employed. Only two systematic
reviews (1,15) set out to assess the effectiveness of
surgical procedures in children and youth. Of these,
one review found no studies that met its inclusion
criteria (1), while the other included only one small
study with 50 youth (15).

In their review, Padwal et al. (15) concluded that
gastric banding was useful for the reduction of obesity
in youth. The single study in this review revealed
substantial weight reduction in those who underwent
gastric banding and lifestyle modifications compared
to those who pursued lifestyle modifications only.

Other Outcomes

DIET, PHYSICAL ACTIVITY AND CLINICAL
OUTCOMES

In addition to assessing anthropometric outcomes,
some of the included studies within the reviews

also assessed other outcomes, such as psychological
(e.g., anxiety) and clinical (e.g., cholesterol) factors.
Although the evidence for these other outcomes was
sparse, as this was not the primary focus of these
summarized reviews, the most commonly report
outcomes are discussed below.

Lifestyle Approaches

Some of the studies within the reviews found that
lifestyle approaches to treatment resulted in positive
psychosocial outcomes where participants reported
decreases in depression, anxiety and eating disorder
symptoms, and increases in self-esteem, quality of life
and global well-being (1,9,10). An increase in healthy
behaviours was also reported, including increases in
healthy eating and physical activity, and decreases in
sedentary behaviour. Decreases in caloric intake and
reductions in the number of meals consumed in front
of the TV were also reported (5,9,11-14,17). There
was also limited evidence suggesting that lifestyle
approaches to treatment helped improve blood
pressure, LDL cholesterol, total cholesterol and fasting
insulin (17).

Pharmaceutical Approaches

The use of sibutramine resulted in a small
improvement in triglyceride and high-density
lipoprotein (HDL) levels (7,18), and the use of
metformin resulted in small reductions in fasting
insulin (16).

Surgical Approaches

Gastric banding resulted in improvements in metabolic
syndrome prevalence and insulin sensitivity (15).

ADVERSE EFFECTS

All treatment approaches have the potential for
adverse effects. For example, classifying individual
children and youth as overweight or obese can result
in stigmatization (24,25); however, none of the reviews
mentioned this. In addition, none of the reviews
mentioned adverse effects associated with lifestyle
treatment approaches.
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Adverse effects to pharmaceutical treatment
approaches contributed to the relatively high attrition
rates (20%) reported within the studies. Rates of
attrition were similar between drugs. The most
common side effects of each of the three studied
drugs are:

e OQrilstat: Gastrointestinal complaints, fatty stools,
oily spotting, increased defecation, cramps,
abdominal pain, decrease in estradiol in girls,
gallstones, renal abnormalities, headache, upper
respiratory tract infections, nasopharyngitis
(1,8,18).

e Sibutramine: Dry mouth, constipation, dizziness,
insomnia, hypertension, tachycardia, increased
pulse rate, increased blood pressure, abdominal
pain, rash (1,8,18).

¢ Metformin: Gastrointestinal complaints,
abdominal discomfort, diarrhea (1,16).

Finally, the main adverse effect associated with

the reviewed surgical procedure was the need for
revisional surgeries (i.e., additional surgeries to
correct complications), with over a quarter of patients
requiring these procedures.

Furthermore, there is a risk of future nutrient
deficiencies as a result of this treatment approach (26).

Discussion

Although the systematic reviews discussed within this
chapter included many individual studies, given the
heterogeneity of approaches and outcomes the included
reviews did not provide any definitive conclusions about
the single most effective treatment for child and youth
overweight and obesity. Most treatment interventions
are clinically focused; however, many use social and
behavioural techniques to change dietary and physical
activity behaviours. Results from the reviews provided
some evidence that lifestyle approaches to treat children
and youth who are overweight/obese can be successful
in various settings (e.g., primary care, immersion) and

Table 5.4: Potential Population Impact

that they are more successful when they include
multiple components (e.g., diet, physical activity,
therapy). The reviews also revealed that both
pharmaceutical and surgical approaches seem promising
in terms of anthropometric outcomes; however, there
is insufficient evidence regarding their long-term safety
and effectiveness. While weight loss was reported in
all pharmaceutical and surgical reviews, no long-term
follow-ups were completed to assess possible long-
term health consequences and safety of the
approaches. Furthermore, given the limited follow-up,
whether or not changes in adiposity were maintained
after discontinuing drug treatment was not reported.

When choosing a course of action to reduce childhood
obesity through treatment approaches, factors such as
the potential population impact should be considered
(27). Because treatment approaches generally target
individuals rather than populations, the potential
population impact tends to be low when compared

to other prevention initiatives. In order to prevent
complications of obesity in children and youth,
treatment approaches play a complementary role.
Swinburn et al. (27) provide an approach for
considering the potential population impact of obesity-
related interventions. This approach was applied in
Table 5.4, where an assessment of the certainty of
effectiveness and potential population impact of each
of the three reviewed treatment approaches is
presented. The certainty of effectiveness was judged
by the quality of the evidence and the strength of the
program logic (i.e., the rationale and described pathways
of effect based on theory and experience). Potential
population impact accounted for efficacy (i.e., the
impact of a treatment approach on important outcomes,
including potential negative effects, quality of life and
economic outcomes), reach (i.e., the absolute number,
proportion and representativeness of individuals who
are willing to participate) and uptake. The Table shows
that lifestyle approaches for treating overweight/obese
children and youth may have a moderate population
impact, while also being moderately effective within the
population of overweight/obese children and youth.

Potential population impact within overweight/obese children and youth

Certainty of effectiveness Low Moderate High
High

Moderate = Pharmaceutical = Lifestyle

Low = Surgical
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Limitations

This review has several limitations to note when
interpreting the findings. First, only systematic
reviews published in 2009 and onward were
included; however, the included reviews consisted of
individual studies published prior to 2009. Second,
only reviews published in English were included,
although some reviews included individual studies
that were published in other languages. The individual
reviews also had notable limitations. According to the
AMSTAR score, the quality of the included reviews
was generally not high (average score was 5 out of 11).
The quality of the included reviews must be taken
into consideration when interpreting the reported
effectiveness, given that bias can be introduced

when important methodological items, such as
comprehensive literature search strategy, inclusion

of grey literature, assessment of publication bias and
conflict of interest disclosure, are not part of the
systematic review protocol.

Additionally, the studies included within the reviews
had a high degree of heterogeneity. In general, studies
had varying sample sizes (range: 8-3806) and consisted
mainly of Caucasian populations from developed
nations, somewhat limiting the generalizability of
findings to children and youth in Ontario, which has a
diverse ethnic makeup. Studies also tended to be very
heterogeneous, making direct comparisons of research
results difficult. In addition, most of the studies
revealed positive benefits (e.g., weight loss), which
possibly reflects publication bias (i.e., null or negative
studies were less likely to be published and, therefore,
less likely to be included). There was also a large

range in terms of follow-up duration (one week to two
years) making it difficult to identify whether or not the
observed weight changes were maintained after the
treatment approach was completed. Finally, none of
the studies examined the effectiveness of treatment
approaches in preschool-aged children.

Conclusions

The systematic reviews that were synthesized in this
chapter of the report highlight the true complexity
of treating overweight or obese children and youth.
Based on the potential population impact and the
results of the included reviews, lifestyle approaches
may be the preferred course of action for overweight
and obese children and youth, especially those that

include many components (e.g., diet, physical activity,
behavioural therapy and parental involvement) and
that offer continued support. Pharmaceutical and/or
surgical approaches to treatment can also be effective.
However, the long-term safety and effectiveness of
such treatment approaches is not well studied, and
several short-term adverse effects have been reported.
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6. Cost-Effectiveness of Interventions to
Prevent or Treat Obesity in Children and

Youth: A Review

Summary

Childhood obesity is considered a major public health
problem, and action is needed to reduce current
obesity rates and prevent future cases. However, there
is a scarcity of funds for public health interventions
and, thus, the results of cost-effectiveness analyses are
important to guide decision-making. Cost-effectiveness
analysis is a form of economic evaluation in which

the costs and health benefits of two interventions are
compared (1). This section of the report summarizes
the results of a literature search performed to
determine the cost-effectiveness of interventions

to prevent or treat child and youth overweight/
obesity. The literature search yielded a total of 22
cost-effectiveness evaluations of obesity interventions
that were conducted within four main environments:
one in the message environment (2), ten in the school
environment (3-10), two in the physical activity
environment (11,12) and nine within the health care
environment (13-19). Two additional studies assessed
how much could be invested in childhood obesity
interventions in general.

Results suggest that there are both prevention and
treatment interventions that meet acceptable cost-
effectiveness thresholds, and these interventions occur
in a variety of settings:
¢ Cost saving: ban on TV advertising of high-
fat/high-sugar foods (2), education to reduce
TV viewing (3-5), education to reduce soda
consumption (3-5), a multifaceted school-based
peer-led program (3-5), a multifaceted school-
based program with active physical education
(3-5), family-based therapy with general
practitioner (GP) follow-up (4-6) and group
therapy (17)

¢ Highly cost-effective: three multifaceted school-
based programs (CATCH (6), Planet Health
(7) and a program without active physical
education (3-5)), bariatric surgery (13), drug
therapy (3-5) and a GP-mediated targeted
intervention (LEAP) (14)

¢ Cost-effective: active transport education
program (TravelSMART) (8) and physical activity-
based Active After-School Community Program
(12)

¢ Not cost-effective: active transport to school
(Walking School Bus) (9)

¢ More costly with no benefits: two GP-mediated
targeted interventions (LEAP (16) and LEAP2 (15))

Assessments of obesity interventions showed that,
given the high costs of obesity-related diseases

and probability of progression from childhood

obesity to adulthood obesity, a large investment in
childhood obesity prevention is cost-effective. The
major limitation of included studies was the lack of
conclusive evidence on the effectiveness of obesity
interventions evaluated, which has led to inconclusive
results on the cost-effectiveness of interventions, such
as GP-mediated interventions. The results should be
interpreted with caution, as there was often a high
degree of uncertainty around the costs and effects of
interventions. Additionally, no economic evaluations
were performed on obesity interventions for children
and youth within Canada, so it is difficult to comment
on the transferability of the summarized results to the
Canadian context.
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Introduction

Cost-effectiveness analysis is a form of economic
evaluation where the costs and health benefits of
two interventions are examined (1). Given that a
large proportion of obese children go on to become
obese adults (20,21), and given the high medical
costs associated with obesity co-morbidities (22),
preventing and treating childhood obesity is likely to
lead to considerable savings in future medical costs.
The purpose of this literature review was to determine
the cost-effectives of interventions to prevent or treat
overweight or obesity in children and youth aged
zero to 19.

Methods

Literature Search Strategy

A librarian-assisted literature search of multiple
databases was conducted in May 2012. The search

of electronic databases combined the following three
concepts: child, obesity and cost. The search was
limited to primary research articles published between
January 2000 and April 2012. Appendix 4 provides

a detailed description of the methods, including the
search strategy.

Study Selection

To be included in the review, articles had to report
the results of an economic evaluation comparing

an intervention for the prevention or treatment of
childhood overweight and obesity to an alternative
intervention or no intervention. The target population
of the studies had to be children and youth aged 0

to 19 years, but they could universally target children
and youth of all weights or focus only on children

and youth with healthy weights or those who were
already overweight or obese. Effectiveness had to be
measured or modelled with anthropometric outcomes,
such as change in Body Mass Index, BMI z-score,
weight, waist circumference, hip circumference, or
prevalence of overweight or obesity. Finally, articles
had to be published in English and describe research
in countries comparable to Canada (i.e., developed
countries such the U.S., the U.K. and Europe).

One reviewer independently screened titles and
abstracts against these inclusion and exclusion criteria,
and a second reviewer validated these results.

Quality Assessment and Data
Extraction

For all reviews that met the inclusion criteria, overall
methodological quality was evaluated with a checklist
for assessing economic evaluations, as outlined

in Methods for the Economic Evaluation of Health
Care Programmes 2™ Edition (1). For data extraction
purposes, a standardized table was created to
summarize the intervention, costs, effects, incremental
cost-effectiveness ratio (ICER) and sensitivity analyses
(Appendix 5).

The interventions reviewed were categorized by the
macro-level environment they target (i.e., food and
beverage, physical activity, school, health care, and
message environments) (23) and intervention type
(i.e., policy and environmental, social and behavioural
or clinical) (24) , although not all environments

and interventions types were represented in this
literature. Finally, where applicable, interventions
were categorized by the setting (i.e., micro-level
environment) where they are conducted.

Assessment of Cost-Effectiveness

Threshold values based on the cost per outcome
gained are often used to determine whether an
intervention is considered cost-effective or not.

Since the 1990s, a threshold of $50,000 per quality-
adjusted life-year (QALY) gained has been widely used
to classify interventions as cost-effective in the U.S.
and many other jurisdictions, including Canada (25).
A threshold of £30,000 per QALY gained is commonly
used in the U.K. (25). In Canada, a range rather than a
single cut-off has been suggested, where interventions
costing less than CANS20,000 are considered highly
cost-effective, and between CANS20,000 and
CANS100,000 per QALY cost-effective (26). Finally,

the WHQ's Choosing Interventions that are Cost-
Effective Collaboration (WHO-CHOICE) suggests
threshold values based on gross domestic product
(GDP) to categorize the relative cost-effectiveness of
interventions: an intervention is considered “highly
cost-effective” when it is less than GDP per capita

per Disability-Adjusted Life-Year (DALY) averted; an
intervention is “cost-effective” when it is between one
and three times GDP per capita per DALY averted;
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and an intervention was “not cost-effective” when it
was more than three times GDP per capita per DALY
averted (27).

This review assesses cost-effectiveness of child and
youth overweight and obesity interventions across

a variety of countries and outcomes (QALYs, DALYs).
To ensure consistency across countries, threshold
values suggested by WHO-CHOICE were chosen for
this report, recognizing that DALYs and QALYs are
different measures of health-adjusted life-years.
However, the threshold of “less than GDP per capita
per DALY averted” is consistent with commonly used
thresholds using QALY as effectiveness measure
(USDS$50,000/QALY in the U.S., CAN$20,000-100,000/
QALY in Canada and £30,000/QALY in the U.K.). It

is also noted that a threshold of three times GDP

per capita is high (CANS119,281/DALY in 2012) and,
therefore, interventions at this level are likely to be
considered unaffordable. The one-time GDP per capita
is, therefore, considered a more desirable threshold
than the three times GDP per-capita threshold. Given
the arbitrary nature of the thresholds used commonly
today, they remain controversial and should be used
only for general guidance, as opposed to hard and
fast decision rules for funding. Constant GDP for each
country in the year of costing was obtained from

the World Economic Outlook Database compiled by
the International Monetary Fund (28). Interventions
were also described as dominant and dominated,

as necessary. A dominant intervention is less costly
and more effective than a comparator, whereas

a dominated intervention is more costly yet less
effective than a comparator (1).

Results

Results of the Literature Search

The search of the electronic databases identified
2,045 articles (Table 6.1 and Figure 6.1). After an
initial screening for relevance of titles and abstracts,
158 publications were determined to be eligible for
screening against inclusion criteria. A total of 49
articles were selected to have their full text assessed
for eligibility, and 20 met the inclusion criteria. Of
these 20 articles, 15 reported a single economic
evaluation of an intervention to reduce child and
youth overweight/obesity (2,6-19). The economic
evaluations of an additional seven interventions
were described in two overview or methods papers

and one report (3-5). Two studies reported on cost-
effectiveness without naming specific intervention(s)
that would prevent or treat overweight and obesity,
but rather set a target for reduction and assessed how
much could be spent on intervention activities while
staying within the cost-effective range (29,30).

Table 6.1: Electronic Database Search Results

Sources No. of titles
MEDLINE (Ovid) 812
EMBASE (Ovid) 559

Cochrane Database of Systematic Reviews,
Database of Abstracts of Reviews of Effects

(DARE), NHS Economic Evaluation Database, 213
and Health Technology Assessments (EBSCO)

Econlit 454
Canadian Agency for Drugs and Technology in 7
Health (CADTH)

TOTAL 2,045

Figure 6.1: Flow Diagram of Study Selection Process

838 potentially relevant
publications identified

252 selected to be reviewed
(2009 onward)

Excluded if:

—<2009

— Did not meet inclusion criteria
— Duplicate

60 publications retrieved
for detailed evaluation

Excluded if:
— Did not meet inclusion criteria

40 publications included
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Study and Intervention
Characteristics

The literature search yielded a total of 22 obesity
interventions that were conducted within four main
environments: message (2), school (3-10), physical
activity (after-school settings) (11,12), and health
care (13-19). Two studies presented an economic
analysis without naming a specific intervention, to
assess how much could be invested in childhood
obesity interventions in general. A total of nine
different interventions were targeted to children
who were already overweight or obese (all eight
health care interventions and one school-based
intervention). The remaining interventions, set in
school, after-school and message environments,
had a population-based focus and did not select by
weight status. Only two interventions were focused
on obesity reduction among youth (ages 13-18) and
both were in the health care setting (drug therapy and
surgery). Two interventions targeted both children
and youth (reduction in TV advertising in the message
environment and family versus parent-only therapy
in the health care environment). The remaining
interventions focused solely on primary school-aged
children (ages 5-12).

Table 6.2 presents the main methodological limitations
for each economic evaluation. The most common
methodological limitation was conducting an
economic evaluation on an intervention that had been
shown to be ineffective or had only limited evidence
of effectiveness. Many studies did not identify all

costs and consequences associated with the invention
and its effects. Additionally, not all studies took into
account uncertainty around the parameters used in
the models (estimates for the costs and effects usually
follow a range or probability distribution). For further
details on study limitations, see the discussion and the
data extraction table in Appendix 5.

Of the 22 interventions included in this summary, 13
were analysed by the Assessing Cost-Effectiveness
(ACE)-Obesity working group from Australia (2-
5,8,9,12-14). The cost-effectiveness of these

interventions was assessed from a societal perspective.

Each study reported cost-effectiveness as the cost per
disability-adjusted life year (DALY) prevented using the
same method of costing (reported as AUD in 2001)
and calculation of DALYs, with a consistent set of
assumptions, enabling cost-effectiveness comparisons
across interventions. To date, no individually
published, complete cost-effectiveness analysis

report is available for seven of the 13 interventions
assessed by the ACE-Obesity working group. However,
some methods, costs, incremental costs, incremental
effects and the incremental cost-effectiveness ratios
for these interventions have been reported for three
aggregate papers (3-5). It was, therefore, possible

to extract sufficient information about the cost-
effectiveness of these interventions to include them in
this summary. Given that there is no write-up of the
full methodology used in these studies and complete
results and conclusions, the full quality checklist

could not be applied, yet any known limitations were
summarized in Table 6.2. Most ACE-Obesity studies
were of high quality, given that they followed common
standards for economic evaluations. However, many of
these economic evaluations focused on interventions
that have no definitive evidence of effectiveness for
the prevention or treatment of childhood and youth
overweight and obesity.

The other nine studies were set in the U.S.
(6,7,11,17,19), Australia (15,16), New Zealand (10)
and Finland (18). These studies reported cost-
effectiveness as the cost per health outcome for a
variety of measures, such as quality-adjusted life-years
(QALYs) saved, kilograms of weight gain prevented,

1% reduction of body fat, 1% decrease in weight

for height, one-point reduction in BMI-Standard
Deviation Score (SDS), BMI difference and BMI z-score
difference. The quality of these studies was mixed. The
quality of the two economic evaluations that did not
name a specific intervention was very high.

A variety of time horizons were used among the
studies, and this affects the comparability of the
economic evaluations. All ACE-Obesity studies and
one economic analysis that did not name a specific
intervention calculated the incremental benefits over
the individual’s or cohort’s lifetime (or to 100 years)
(4,29). Two studies calculated the incremental benefits
of health care cost savings over 25 years for ages 40
to 65 (6,7), and one study calculated costs until age 55
(30), whereas others did not assess incremental costs
and incremental benefits over a longer time horizon,
and only reported the immediate costs and benefits
(10,11,15-19). The perspective used in the evaluation
also affects the comparability of these evaluations.
Most studies used a societal perspective, while two
studies used the health care payer perspective (15,18).
Differences in how costs were calculated from a
societal perspective were also observed, with some
assessments accounting for productivity losses (7),
whereas others accounted for aspects such as parent
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reduction is maintained, although this has not been
proven (2-9,12-14). Further details on the perspective
used in the evaluation, assumptions, time horizon,
and the costs and effects included in the models are
available in the data extraction table in Appendix 5.

time and costs to all sectors, but not productivity
losses (2-5,8,9,12-14).

Additionally, the cost-effectiveness evaluations
presented are only as valid as the structural validity

of the assumptions used in modelling. For example,

in many studies it was assumed that 100% of the BMI

Table 6.2: Limitations of Included Reviews by Targeted Environment

Study Intervention Major Limitations
@ | Magnus, 2009 (2) Ban on TV advertising* = Limited evidence of effectiveness
o = Not all costs and effects identified/measured
" .
[} appropriately
=
ACE-Obesity working group (3-5) Education to reduce TV = Limited evidence of effectiveness
viewing** = Not all costs and effects identified
ACE-Obesity working group (3-5) Education to reduce = Limited evidence of effectiveness
consumption of fizzy drinks*™* = Not all costs and effects identified
ACE-Obesity working group (3-5) Targeted multifaceted school- = Limited evidence of effectiveness
based program** = Not all costs and effects identified
ACE-Obesity working group (3-5) Multifaceted school-based = Limited evidence of effectiveness
intervention with active = Not all costs and effects identified
physical education**
Brown, 2007 (6) CATCH (Coordinated Approach = Not all costs and effects identified
to Child Health) = Some allowances for uncertainty of estimates
‘_g Wang, 2003 (7) Planet Health = Limited evidence of effectiveness
S = Not all costs and effects identified
i = Some uncertainty included in estimates
ACE- Obesity working group (3-5) Multifaceted school-based = Limited evidence of effectiveness
intervention without active = Not all costs and effects identified
physical education**
Moodie, 2011 (8) TravelSMART Schools = Limited evidence of effectiveness
Curriculum* = Not all costs and effects identified
Moodie, 2009 (9) Walking School Bus* = Limited evidence of effectiveness
= Not all costs and effects identified
McAuley, 2010 (10) APPLE (A Pilot Program for = Limited evidence of effectiveness
Lifestyle and Exercise) = Not all costs and effects identified
= Costs not adjusted for differential timing
= No allowances for uncertainty of estimates
Moodie, 2010 (12) Active After-School = Limited evidence of effectiveness
_8 Communities (AASC) program* = Not all costs and effects identified
-
c$ Wang, 2008 (11) FitKid Project = Limited evidence of effectiveness
E = Not all costs and effects identified
< = Costs not adjusted for differential timing
= No allowances for uncertainty of estimates
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Table 6.2 Limitations of Included Reviews by Targeted Environment — Cont’d

Study Intervention Major Limitations
Ananthapavan, 2010 (13) LAGB Surgery* = Did not provide full description of baseline
intervention
= Not all costs and effects identified
ACE-Obesity working group (3-5) Orlistat therapy*™ = Not all costs and effects identified
Moodie, 2008 (14) LEAP (Live, Eat and Play)* = Limited evidence of effectiveness
= Not all costs and effects identified
Wake, 2008 (16) LEAP (Live, Eat and Play)* = Limited evidence of effectiveness
= Costs not adjusted for differential timing
= Incremental analysis not done
= Some uncertainty included in estimates
Wake, 2009 (15) LEAP2 = Limited evidence of effectiveness
° = Costs not adjusted for differential timing
H = Incremental analysis not done
_‘:" = Some uncertainty included in estimates
-._d
o ACE- Obesity working group (3-5) | Targeted family-based = Not all costs and effects identified
I ++
program
Goldfield, 2001 (17) Group versus mixed family- = Limited evidence of effectiveness
based therapy = Not all costs and effects identified
= Costs not valued credibly
= Costs not adjusted for differential timing
= Incremental analysis not done
Kalavainen, 2009 (18) Group versus routine = Not all costs and effects identified
individual therapy = Costs not valued credibly
= Costs not adjusted for differential timing
Janicke, 2009 (19) Parent-only versus family- = Limited evidence of effectiveness
based group interventions = Not all costs and effects identified/measured
appropriately
= Incremental analysis not done
S Trasande, 2010 (30) Undefined intervention = Effectiveness not established (given no specific
£ intervention assessed)
()]
e Ma, 2011 (29) Undefined intervention = Effectiveness not established (given no specific
2 intervention assessed)

Note: Studies conducted by the ACE-Obesity working group in Australia are denoted with a * and **. These 13 interventions were analysed for cost-

effectiveness with the same protocol, allowing for comparison.

* ACE-Obesity evaluations published as individual study; ** ACE-Obesity evaluations with some data available from Carter, 2009, Haby, 2006, Victorian
Government Department of Human Services, 2006 (3-5). Checklist could not be applied to these interventions because full text version of analysis was not

available, but any known limitations were reported.

* Moodie, 2008 (14) scales up results of the small trial published by Wake, 2008 (16) to a country-wide approach in Australia

Cost-Effectiveness of Interventions
by Environment

The incremental costs per outcome and cost-
effectiveness rating based on the WHO-CHOICE
thresholds for each intervention are displayed in Table
6.3. Under the assumptions used in the economic
evaluations, seven interventions were dominant

(less costly and more effective than a comparator)
(2-5,17), six were “highly cost-effective” (3-7,11,13,14),
two were “cost-effective” (8,12), one was “not cost-

effective”(9), and two were dominated (more costly
and less effective than a comparator) (15,16). Due to
the types of outcome measurements reported, cost-
effectiveness could not be determined for four studies
(10,11,18,19).

MESSAGE ENVIRONMENT

Policy and Environmental Interventions

One study assessed the cost-effectiveness of an
intervention that would adapt the message environment
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to reduce childhood obesity. This study modelled the
health benefits and cost-effectiveness of a ban on
television advertisements for high-fat and high-sugar
food and beverages directed at children in Australia
(2). In the Australian context, this intervention was
found to be dominant compared to the current
practice of no intervention. None of the simulated
incremental cost-effectiveness ratios (ICERs) were
more than AUD$10/DALY prevented (in 2001). Based
on the sensitivity analysis, this intervention would
remain cost-effective even if the BMI reduction eroded
over time, if more staff were needed, or if up to $2
billion of ad revenue and sales were lost. Although it is
likely that this intervention is effective, there is limited
data on its effect on BMI reduction, so a conservative
approach was taken and uncertainty built around this
parameter (as with others).

SCHOOL ENVIRONMENT

Social and Behavioural Interventions

The cost-effectiveness of 10 school-based interventions
was assessed (3-10), and all were social and
behavioural interventions focusing on either dietary
or physical activity/sedentary behaviours. Four of
these interventions were found to be dominant (two
programs were focused around education on health
behaviours, and two were multifaceted programs)
(3-5). The intervention to reduce TV viewing was
conducted by classroom teachers, and found to

have a health gain of 8,600 DALYs prevented and

a median cost savings of AUD$44 million (in 2001)
(3-5). Although this intervention had more than a 98%
chance of being dominant, the authors reported that
there was inconclusive evidence of the intervention’s
effectiveness. An intervention to reduce soft drink
consumption was conducted in the classroom by
non-teacher program workers. Authors reported a
health gain of 5,000 DALYs prevented and a median
cost savings of AUDS$26 million (in 2001) (3-5). It
should be noted that the uncertainty interval around
these estimates contains a chance of the intervention
being dominated (8%). One multifaceted program was
delivered by teachers in the classroom and focused
on both nutrition and physical activity education, and
had a physical activity component (3-5). The cost-
effectiveness analysis found a health gain of 8,000
DALYs prevented and a median cost savings to be
AUDS14 million (in 2001). It had a 95% chance of being
dominant, but no uncertainty interval was reported.
The other multifaceted school-based program was a
peer-based program that had an overall cost savings

of AUDS$1.3 million (in 2001) with a health gain of 360
DALYs prevented (3-5). The authors reported that the
intervention had a 91% chance of being dominant, but
did not report the uncertainty interval.

Three school-based interventions were found to

be “highly cost-effective” (3-7). One multifaceted
program was delivered by teachers in the classroom
setting and focused on both nutrition and physical
activity education, but had no additional physical
activity component (3-5). The incremental cost of the
invention was AUD$6,000/DALY prevented for children
(in 2001), but the uncertainty interval contained both
dominant (14.7% chance) and dominated estimates
(5.3% chance). The intervention was more cost-
effective for girls (AUD$13,000/DALY prevented)

than boys (AUD$40,000/DALY prevented). The

CATCH program had an interdisciplinary curriculum,
modified school food service and incorporated a
family-/home-based element (6). This program cost
USDS900/QALY saved (in 2004) and had a net benefit
of USDS68,125 (program costs minus the productivity
and medical costs). Authors reported that these
estimates were robust to model parameter changes,
but sensitive to the discount rate. Planet Health was
an interdisciplinary curriculum-based initiative where
education on physical activity and healthy eating were
incorporated into major subject areas and physical
education classes (7). This program cost USDS4,305/
QALY saved (in 1996) and had a net benefit of
USDS7,313. The authors reported that these estimates
were robust to model parameter changes, as all
estimates in the uncertainty interval were “highly
cost-effective” (Ul: $1,612; $9,010). However, the cost-
effectiveness was sensitive to the discount rate and
teacher stipend amount.

Two school-based interventions focused on children’s
transport to school (8,9). TravelSMART Schools

(8) promoted active transport to school through

a classroom curriculum. It was found to be “cost-
effective” at AUDS117,000/DALY prevented (in 2001),
but the uncertainty interval ranged from dominated to
“highly cost-effective.” Sources of uncertainty were the
costs for coordinators, number of schools that would
be recruited and effectiveness. The Walking School
Bus program (9), which coordinated walks to school
with adult volunteers, was not found to be cost-
effective at AUDS0.76 M/DALY prevented (in 2001).

All ICER estimates in the uncertainty interval fell in the
“not cost-effective” range; however, sensitivity analysis
showed that increasing the proportion of students
who were new to active transport, reducing costs and
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improving capacity could make the intervention “cost-
effective” or “highly cost-effective.”

The last school-based intervention focused on
physical activity and nutrition (APPLE-A Pilot Program
for Lifestyle and Exercise) (10). Compared to no
intervention, the incremental cost per kilogram of
weight gain prevented was NZ$1,708 in seven year
olds and NZ$664 in 13 year olds (2006). This analysis
did not take into account future health costs and,
because cost per QALYs or DALYs was not reported, it
was not possible to determine the cost-effectiveness
based on WHO-CHOICE thresholds.

PHYSICAL ACTIVITY ENVIRONMENT

Social and Behavioural Interventions

Cost-effectiveness was reported for two interventions
conducted primarily within the physical activity
environment (11,12), and both were social and
behavioural interventions targeting physical activity
behaviour.

After-school settings

Both physical activity environment interventions were
conducted within after-school settings. The Active After-
School Communities program (12) focused on physical
activity organized by coordinators who developed
programs specific to the individual after-school location.
This intervention was found to be “cost-effective” at
AUDS82,000/DALY prevented (in 2001) compared to
the current practice of no intervention. However, the
uncertainty interval ranged from “highly cost-effective”
to “not cost-effective” (Ul: $40,000; $165,000). Sources
of uncertainty around the cost-effectiveness measure
were related to the amount of grant funding and number
of children enrolled per location. The intervention
could potentially be considered “highly cost-effective,”
if all participants were previously inactive.

The other after-school program (FitKid Project) was
designed to fill children’s after-school hours with physical
activity, but also included a healthy snack and academic
enrichment component (11). The costs of this program
were compared to the costs of usual after-school care,
without accounting for future health care costs. It was
found that the incremental cost of the program was
USDS417/1 per cent reduction in body fat (in 2003).
There was uncertainty around the actual costs of usual
after-school care. As this study did not report the
incremental cost per QALY or DALY, conclusions about
the cost-effectiveness could not be made.

HEALTH CARE ENVIRONMENT

Clinical Interventions

To date, cost-effectiveness assessments have been
completed on nine interventions within the health
care environment (3-5,13-19). All nine interventions
were clinical, and targeted children and youth who
were already overweight or obese.

Primary care and hospital settings

Five of these interventions were set in primary care or
hospital settings, and three were found to be “highly
cost-effective,” including laparoscopic adjustable
gastric banding (LAGB) (13), Orlistat therapy (5) and
GP-mediated secondary prevention (14). LAGB surgery
cost AUDS4,400/DALY prevented (in 2001) with a small
uncertainty interval and with all estimates within the
“highly cost-effective” range (Ul: $2,900; $6,120) (13).
There was a small variation in patients’ resource use
and around the cost of the LAP-BAND system. The
study found that patients would have to regain about
80% of weight previously lost before this intervention
was no longer “highly cost-effective”. Orlistat therapy
cost AUDS8,000/DALY prevented (in 2001) with all
estimates within the uncertainty interval falling in the
“highly cost-effective” range (Ul: $3,000; $30,000)
(3-5). No information on sensitivity analyses was
given. Off-sets were based on future savings on health
sector expenditure due to obesity-related disease, but
costs caused by adverse effects and co-morbidities
associated with drug and surgical treatment of obesity
were not included.

Three studies looked at the effect of a general
practitioner (GP)-mediated secondary prevention
intervention. The results of one study suggest that this
type of intervention is “highly cost-effective,” with an
incremental cost of AUDS$4,670/DALY prevented (in
2001) (14). However, there was uncertainty around
the intervention costs and effectiveness, and the
uncertainty interval included “dominated,” “highly
cost-effective” and “not cost-effective” estimates.
This evaluation was a scaled-up model of a small

trial of the LEAP intervention (16), which did not find
any significant BMI improvements, and, because the
intervention was more costly than the alternative, the
intervention was considered dominated (16). Another
economic evaluation of the GP-mediated secondary
prevention intervention (LEAP 2 trial) also found the
intervention had a higher cost and no effect (15).
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Therapy-based interventions

Counselling or therapy was the central component of
four interventions. Two therapy-focused interventions
were found to be dominant (less costly and more or
equally effective). In the assessment of the targeted
family-based therapy program with GP follow-up
compared to no intervention (5), overall cost savings
were AUDS$4.1 million (in 2001) with a total of 5,000
DALYs prevented. Although the authors reported

that there was a narrow uncertainty range and an
83% chance of the intervention being dominant, the
uncertainty interval was not reported. Group therapy
focusing on changing diet and physical activity habits
compared to only group therapy and individual
therapy (17) was also found to be dominant, but there
was no difference in effect. Future health costs were

not incorporated, and the authors did not evaluate
the cost-effectiveness of the two therapy regimes
against current practice. Two studies that focused

on counselling did not report the incremental cost
per QALY or DALY, and no conclusions about the
cost-effectiveness of parent-only versus family-based
group therapy (19) and group therapy versus routine
counselling (18) can be made. The incremental cost
per one-point decrease in BMI-SDS of group sessions
conducted by nutritionists/dieticians (with separate
sessions for parents) compared to routine individual
therapy conducted by school nurses was €2,750 (in
2004) (18). Family-based counselling was more
expensive and produced a greater decrease of BMI
z-scores compared to parent-based counselling only, but
the authors did not report the incremental costs (19).

Table 6.3: Cost-Effectiveness of Obesity Interventions by Targeted Environment

Study Intervention Incremental cost per unit Cost-effectiveness*
outcome measure
& | Magnus, 2009 (2) Ban on TV advertising* Dominant Dominant
2
()]
=
ACE-Obesity (3-5) Education to reduce TV viewing*™ Dominant Dominant
ACE-Obesity (3-5) Education to reduce consumption Dominant Dominant
of fizzy drinks*
ACE-Obesity (3-5) Targeted multifaceted school-based Dominant Dominant
program (peer-based)*
ACE-Obesity (3-5) Multifaceted school-based Dominant Dominant
intervention with active physical
education*
Brown, 2007 (6) CATCH (Coordinated Approach to USDS900/QALY saved Highly cost-effective
Child Health)
5 Wang, 2003 (7) Planet Health USDS$4,305/QALY saved Highly cost-effective
o
§ ACE-Obesity (3-5) Multifaceted school-based All children: Highly cost-effective

intervention without active physical
education*

AUDS6,000/DALY prevented
Girls:

AUDS13,000/DALY prevented
Boys:

AUDS$40,000/DALY prevented

Moodie, 2011 (8)

TravelSMART Schools Curriculum?®

AUDS117,000/DALY prevented

Cost-effective

Moodie, 2009 (9)

Walking School Bus*

AUDS0.76 M/DALY prevented
(Ul: $0.23 M; $3.32 M)

Not cost-effective

McAuley, 2010 (10)

APPLE (A Pilot Program for Lifestyle
and Exercise)

7 year olds: NZ$1,708/kg of
weight gain prevented
13 year olds: NZ$664/kg of
weight gain prevented

NA
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Table 6.3: Cost-Effectiveness of Obesity Interventions by Targeted Environment — Cont’d

Study Intervention Incremental cost per unit Cost-effectiveness*
outcome measure
S Moodie, 2010 (12) Active After-School Communities AUDS$82,000/DALY prevented Cost-effective
] (AASC) program* (Ul: $40,000; $165,000)
[*]
?, Wang, 2008 (11) FitKid Project USDS417/ 1% body fat NA
£ reduction
<
Ananthapavan, 2010 (13) LAGB Surgery* AUDS4,400/DALY prevented Highly cost-effective
(Ul: $2,900; $6,120).
ACE-Obesity (3-5) Orlistat therapy* AUDS8,000/DALY prevented Highly cost-effective
(UI: $3,000; $30,000)
Moodie, 2008 (14) LEAP (Live, Eat and Play)* AUDS4670/DALY prevented Highly cost-effective
o Wake, 2008 (16) LEAP (Live, Eat and Play)" Dominated Dominated
©
_":’ Wake, 2009 (15) LEAP2 Dominated Dominated
-._d
:::8 ACE-Obesity (3-5) Targeted family-based program** Dominant Dominant
Goldfield, 2001 (17) Group versus mixed family-based Dominant Dominant
therapy
Kalavainen, 2009 (18) Group versus routine individual €2,750/1 point decrease of NA
treatment BMI-SDS
Janicke, 2009 (19) Parent-only versus family-based NR NA
group interventions

Notes: All interventions are compared to no intervention unless specifically stated. Studies conducted by the ACE-Obesity working group in Australia
are denoted with a *and **. These 13 interventions were analysed for cost-effectiveness with the same protocol, allowing for comparison. *ACE-Obesity
evaluations published as individual study; ** ACE-Obesity evaluations with some data available from Carter, 2009, Haby, 2006, Victorian Government
Department of Human Services, 2006 (3-5).

* Moodie, 2008 (14) scales up results of the small trial published by Wake, 2008 (16) to a country-wide approach in Australia

* Cost-effectiveness definitions: Dominant - less costly and more effective; Dominated - more costly and less effective; Highly cost-effective - less than GDP
per capita per QALY or DALY; Cost-effective — 1-3 x GDP per capita per QALY or DALY; Not cost-effective -more than 3 x GDP per capita per QALY or DALY.

Economic Evaluations of
Unidentified Interventions

Two articles were identified that conducted an
economic evaluation without assessing a particular
intervention (29,30). The objective of both studies was
to determine the maximum expenditure/investment
at which obesity interventions to prevent and treat
obesity would be cost-effective. Mathematical
modelling was used to project future economic gains
associated with reducing childhood obesity in the
U.S. The authors used the best available evidence

in the current literature to estimate the proportion
of currently obese children who will become obese
adults and the health costs associated with obesity

among those obese adults.

Trasande (30) found that spending USDS2 billion per
cohort or USD$1,526 per child (in 2005) on obesity
interventions would be cost-effective from the health

care payer perspective (based on a ratio of
USDS$50,000/QALY saved), if it reduced obesity
prevalence among 12 year olds by 1%. When varying
the discount rate and cost per QALY in the sensitivity
analysis, the cost-effective investment for a reduction
in obesity by 1% among 12 year olds could range from
USDS$572 million to USDS21 billion. Reductions later in
childhood produced higher health care cost offsets
and QALYs saved so more expensive interventions
would be affordable in the older age groups. Ma and
Frick (29) reported that from a health payer perspective,
if childhood obesity prevalence was reduced by 1%, a
total of USD$1.4 (7- to 12-year olds) to USDS$1.7 billion
(0-6 and 13- to 18-year olds) (in 2006) per birth cohort
could be spent on obesity interventions. This is the
break-even point, where intervention costs equal
savings on future health costs. If obesity can be
reduced by 1%, it is affordable to spend USDS$280 to
USDS339 per child on population-based interventions
and USDS1,648 to USDS$2,735 per child on targeted
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interventions (focus only on obese children). Due
to the lower prevalence of obesity in younger age
groups, interventions aimed at younger age groups
need to be more effective than those targeting older
children. Therefore, it may be more cost saving to
use targeted interventions among young children
(ages 0 to 6) and a population-based approach may
be better for older youth, given the higher obesity
rate and problems with stigma and feasibility. Both
studies concluded that large investments were cost-
effective, given the large economic consequences
of childhood obesity.

Discussion

Although there is an extensive body of literature

on the effectiveness of interventions to reduce
overweight and obesity among children and adults,
there are relatively few economic assessments

of these interventions. Only 20 evaluations of
interventions and two assessments of obesity
interventions in general were found with a systematic
and comprehensive search strategy. The results
suggest that there are both prevention and treatment
interventions that meet acceptable cost-effectiveness
thresholds, and these interventions occur in a variety
of environments and settings. A total of seven
interventions were found to be dominant or cost
saving: a ban on TV advertising of high-fat/high-sugar
foods (2), education to reduce TV viewing (3-5),
education to reduce soda consumption (3-5), a school-
based peer-led program (3-5), a multifaceted school-
based program with active physical education (3-5),

a family-based therapy with GP follow-up (3-5) and
group therapy (17). A total of six interventions were
found to be “highly cost-effective” by WHO-CHOICE
standards: three multifaceted school-based programs
(CATCH) (6), Planet Health (7), a program without
active physical education (3-5), bariatric surgery

(13), drug therapy (3-5) and a GP-mediated targeted
intervention (14). Two interventions were assessed

to be “cost-effective” by WHO-CHOICE standards: an
active transport education program (TravelSMART) (8))
and the physical-activity-based Active-After-Schools
Community Program (12).

Three interventions were not found to meet cost-
effectiveness thresholds. One intervention, an
active transport to school program (Walking School
Bus (9)) was found to be “not cost-effective.” Two
interventions were found to be more costly and
provided equal or fewer health benefits than the

alternative (no intervention); both were GP-mediated
targeted interventions (LEAP (16) and LEAP2 (15)). Due
to reporting and health outcome measurement, cost-
effectiveness could not be categorized for four of the
20 interventions (10,11,18,19).

Simulation modelling of the cost-effectiveness of
obesity interventions in general suggests that, given
the high costs associated with adult obesity and the
probability of progression from childhood obesity to
adulthood obesity, investing in childhood interventions
makes economic sense. Large investments in obesity
interventions would be cost-effective from a health
care payer perspective (29,30).

None of the cost-effectiveness assessments were
conducted in a Canadian setting, so caution must

be taken when trying to generalize the results of

this synthesis to the Canadian context. Differences

in health care and educational systems, culture,
current practice of obesity prevention and treatment,
population size and obesity rates between jurisdictions
affect the transferability of the results (3). Despite
this, a majority of interventions were assessed in

the Australian context, and there are a number

of similarities between Australia and Canada,

such as universal health care systems, Aboriginal
populations, the rural/urban divide and childhood
obesity prevalence. Some degree of generalizability
of the Australian results to the Canadian context

may be appropriate, although it is not possible to
evaluate this from the information captured in this
synthesis. Alternatively, both studies that assessed
the cost-effectiveness of obesity interventions in
general to reduce the prevalence of obesity by 1%
were modelled with the American population. Health
care costs are typically higher in the U.S. compared
to Canada, so the level of affordability of obesity
interventions may be lower in Canada.

It is important to note that the perspective of the
economic evaluation may affect the classification of
the intervention within cost-effectiveness categories.
An intervention that is cost-effective from a societal
perspective, where productivity losses are prevented
and factors other than health status are included

in the calculation of the benefits, may not be cost-
effective from a health payer perspective, where only
saved health care costs are included. All included
studies only assessed cost-effectiveness from one
perspective, which was generally societal; however,
some studies used the health care payer perspective
and would, therefore, be more conservative estimates
of cost-effectiveness (15,18).
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Strengths

The strengths of this review include the systematic
search strategy used to capture over a decade of
economic evaluations on interventions to reduce
overweight and obesity among children and youths.
This review is the most comprehensive review found
to date. Some previous reviews have focused on
specific age groups (31), did not search or include
results from the grey literature (32,33), or were
commentaries that did not use a systematic search
strategy (34). In this review, interventions were not
restricted by target age, population, weight status,
intervention type or intervention setting. Additionally,
this review used results found in the grey literature,
primarily the cost-effectiveness results for the seven
interventions assessed by the ACE-Obesity working
group that have not been reported on as individual
peer-reviewed articles to date (5).

Limitations

The foremost limitation of the economic evaluations
included in this review was that many of the interventions
assessed have not been proven to be effective or the
literature provides only limited evidence of effectiveness.
For example, two studies assessed a GP-mediated
treatment intervention [LEAP (16) and LEAP2 (15)],
which involved four consultations with a GP over 12
weeks, delivered to parents of overweight or obese
children. Both these studies found that this intervention
was dominated by the alternative (no intervention) as
it was more costly, but did not produce any significant
differences. However, Moodie et al. (14) applied the
effects of this small, short-duration LEAP trial to all
overweight and obese children in Australia, and

this assessment yielded a “highly cost-effective”
categorization. The authors suggested that the non-
significant results were potentially a product of the
small study size or the Hawthorne effect, but didn’t
include a discussion on their rationale to extrapolate
these results to the Australian population. This calls
into question the practice of generalizing the results of
small trials with little follow-up to populations beyond
the study population. However, most authors have been
transparent when the intervention’s effectiveness has
not been conclusively established. Additionally, as
there is no consensus on the most effective
interventions to reduce obesity, authors use the best
evidence available to determine the costs and effects.

To facilitate the assessment of interventions in a wide
variety of environments, the ACE-Obesity research

team created methods to predict BMI changes based
on physical activity and diet changes (3). This allowed
for cost-effectiveness evaluations to be conducted

on interventions where effectiveness has not been
measured with anthropometric outcomes and among
interventions where BMI change has not yet been
assessed. For example, to assess the cost-effectiveness
of a ban on TV advertising for high-fat and sugar foods
directed at children, the most relevant study to model
effectiveness was an RCT that assessed food choice
after reduced advertising (2). Changes in food choices
were modelled to changes in BMI and subsequently
converted to DALYs. Although the authors found that
all estimates would be cost saving, the inconclusive
evidence of effectiveness (primarily from cross-
sectional and longitudinal evidence) and assumptions
made to model BMI changes must be kept in mind.

Modelling was also used to determine the

influence of uncertainty around cost and effect

on the cost-effectiveness estimate. Results of the
cost-effectiveness analysis should be interpreted

with calculated uncertainty intervals in mind, as
several interventions found to be cost-effective had
uncertainty intervals that included not cost-effective or
dominated estimates. The validity of cost-effectiveness
results relies on the structural validity of modelling
assumptions. In many studies, it was assumed that
100% of the BMI reduction is maintained (2-9,12-14).
Although the authors reported that this assumption
was likely false, there was insufficient evidence to
model potential subsequent BMI gains (based on

the short follow-up often reported in effectiveness
studies). The DALY benefit would be lower if the BMI
benefit was not maintained and would be reduced to
zero if BMI reduction was completely lost (3).

All economic evaluations conducted by the ACE-
Obesity project followed the same protocol to assess
costs and benefits of obesity interventions, which
allowed for valid comparison across these interventions.
However, it is difficult to compare economic evaluations
across research groups, given differential reporting of
outcomes, perspectives, time horizons, and cost and
effect calculations. Four studies did not report the
incremental cost per DALY prevented or QALY saved,
making it hard to compare these interventions with the
current body of literature (10,11,18,19). It is also
unclear what the public health significance of the
outcomes reported in these studies is (incremental
cost/kilogram of weight gain prevented, incremental
cost/1% of body fat reduction, etc.).

Studies that evaluated the cost-effectiveness of
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undefined interventions provide insight into how much
could be spent on childhood obesity interventions
from the health payer perspective, but it is important
to note that there are limitations to the approaches
used. The validity of these analyses rests on the
validity of assumptions made within the models.
Assumptions were made using the available evidence
in the current literature, but as more longitudinal data
on childhood obesity become available, the estimates
may change. The studies used different time horizons
to calculate future health costs, which may account
for differences in estimates: Trasande (30) calculated
costs to age 55, and Ma and Frick (29) calculated
lifetime costs. Neither study accounted for losses to
productivity due to adult obesity. Ma and Frick (29)
did not factor in quality of life into their analysis. If
these factors were accounted for, it would likely be
cost-effective to invest more in early interventions. As
the literature has not provided conclusive evidence on
the most effective interventions, it will be important
to identify an intervention or set of interventions

that can produce the modelled one-percentage-point
reduction in obesity.

It is also important to understand the limitations of
the review. This review included studies published
between January 2000 and April 2012. Studies
published prior to 2000 would not have been retrieved
and are therefore missing from this summary.
However, hand-searching of reference lists of included
studies and systematic/narrative reviews did not
return any additional cost-effectiveness assessments.
Although the literature was systematically searched, a
single reviewer was responsible for determining study
eligibility, data extraction and quality assessment.
Therefore, this summary of the cost-effectiveness
literature should not be considered a systematic
review. Although there have been several reports of
ineffective (15,16) and not cost-effective (9) obesity
interventions, the majority of the interventions
included in this synthesis were in the cost-effective
range, suggesting that publication bias may exist.

The literature summarized in this review focused

on childhood obesity interventions, which used or
modelled a weight outcome measure to assess the
intervention’s effectiveness (BMI, weight, percentage
overweight, etc.). We are, therefore, unable to
comment on the cost-effectiveness of interventions
that aim to improve dietary habits and physical activity
levels, which may, in turn, lead to a prevention and
reduction of overweight and obesity.

Research Gaps

All economic evaluations were conducted from one
perspective, most often the societal perspective. Given
the different priorities of the various stakeholders
concerned with the objective of reducing childhood
obesity, it would be advantageous for future
evaluations to assess cost-effectiveness from both

the health care payer and societal perspectives. None
of the economic evaluations that met the inclusion
criteria were performed on interventions to reduce
overweight and obesity among children and youth
within Canada, although one excluded study reported
on the costs of a school-based program in Nova Scotia
(35). As discussed above, there may be some degree
of generalizability of the Australian cost-effective
results; however, it will be important to incorporate
economic evaluations into any future childhood
obesity interventions implemented in Canada.

Conclusions

The results suggest that there are both prevention
and treatment interventions that meet acceptable
cost-effectiveness thresholds, and these interventions
occur in a variety of environments and settings
(message, school, after-school and health care).
Assessments of obesity interventions in general

show that, given the high costs of obesity-related
diseases and probability of progression from childhood
obesity to adulthood obesity, a large investment in
childhood obesity prevention is cost-effective. The
major limitation of included studies was the lack of
conclusive evidence on the effectiveness of obesity
interventions evaluated, and results should be
interpreted with caution as there was often a high
degree of uncertainty around the costs and effects of
interventions. Additionally, no economic evaluations
were performed on interventions within Canada, so
it is difficult to comment on the transferability of the
summarized results to the Canadian context.
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Part C: Who is Taking Action: Jurisdictional
and Ontario Public Health Unit Scans

Governments, PHUs and non-government
agencies have shown leadership in developing and
implementing strategies and initiatives for obesity
prevention in children and youth. This part of the
report provides an overview of strategies and
initiatives that have been implemented by these
organizations.

In each chapter, the integrated Evidence Review
Framework described in Chapter 1 (Figure 1.1) was
used to group interventions and guide the structure.
Specifically, each section is organized according to the
recently released framework from the Institute of
Medicine (IOM), which identified five key intersecting
environments to prevent childhood obesity (1).
The strategies, initiatives and activities identified
through the jurisdictional scan and Ontario public
health unit scan are further classified as either policy
and environment interventions or social and
behavioural interventions (2). For each environment,
a table of example initiatives is provided, and these
initiatives are categorized, where possible, by the
type of intervention, life-course stage and setting

to highlight the diversity of activities recommended
and conducted in reviewed jurisdictions.
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7. Jurisdictional Scan of Obesity-Related
Strategies and Initiatives

Summary

To understand how other jurisdictions have addressed
childhood obesity, a scan of strategies and initiatives
adopted in several states and provinces, countries
and WHO regions was completed. The search yielded
28 documents describing government strategies, as
well as jurisdiction-wide initiatives, such as childhood
obesity prevention programs. The strategies and
initiatives seek to reduce obesity in children or the
whole population by influencing these environments,
either through policy and environmental changes or
through social and behavioural interventions. Most
jurisdictions are engaged in activities to influence the
broader food and beverage environments, physical
activity environments or both simultaneously. These
interventions include community education programs
on healthy eating and physical activity, encouraging
the food industry to reformulate products to be
healthier, and adopting urban planning policies that
promote active transportation.

Many jurisdictions have identified school
environments as important settings for childhood
obesity prevention. Interventions targeting these
settings include improving nutrition and physical
education in schools, increasing active play in child
care settings and increasing access to drinking water in
schools. Health care and work environments have also
been identified as important settings for supporting
healthy eating and physical activity for infants, children
and youth, and adults. Interventions in these settings
include promoting supportive workplaces for
breastfeeding, and providing weight screening and
management services through the health care system.
Jurisdictional strategies and initiatives also often

included efforts to influence the broader message
environments. Common interventions include
voluntary and regulatory means to reduce the
marketing of unhealthy foods to children, and social
marketing campaigns to promote healthy eating and
physical activity.

In addition to these interventions, most jurisdictions
are engaged in a number of leadership, capacity-
building and other enabling activities to support an
overall obesity prevention strategy. These activities
include providing funding, developing multi-sectoral
and multi-level partnerships, and surveillance and
monitoring systems.

The documents reviewed represented a wide range

of jurisdictions and approaches for addressing
obesity in children and youth. However, because

the literature search sought to capture initiatives
focused specifically on obesity prevention, initiatives
that focused solely on improving obesity risk and
protective factors, such as healthy eating and physical
activity, may have been overlooked. In addition,

only English- and French-language documents were
reviewed, further limiting results.

Although Ontario does not yet have a comprehensive
childhood obesity strategy, the province is already
engaged in some strategies and initiatives that were
frequently supported by jurisdictions included in

this scan. Various initiatives across several provincial
ministries are currently in place, and the knowledge,
expertise and leadership from these and other
stakeholders can help inform the development and
implementation of future childhood obesity reductions
strategies.
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Introduction

To understand how jurisdictions have approached
the challenge of overweight and obesity in children
and youth, a scan was conducted of strategies and
activities adopted in a variety of domestic and
international jurisdictions, including states and
provinces, countries and WHO regions.

Methods

Literature Search

A library-assisted search of government strategies and/
or jurisdiction-wide initiatives was completed in April
and May 2012. A detailed description of the literature
search strategy is provided in Appendix 4. In summary,
the jurisdictional scan was completed through a
general search and two targeted Internet searches.
One independent reviewer screened the literature
against inclusion criteria and a second reviewer
validated the results.

To be included in the review, the literature had to
describe a jurisdiction-wide strategy initiative geared
toward the prevention of childhood obesity. Strategies
and initiatives could target obesity in children or the
whole population, as many jurisdictions are taking

a universal approach to obesity prevention. The
jurisdiction had to be at the regional, country, state or
provincial level. Finally, articles had to be published in
English or French, and describe research in countries
comparable to Canada (i.e., developed countries such
as Canada, the U.S., the U.K. and Europe).

Given the limited amount of time available for the
completion of this review, it was not possible to do an
individual search for each jurisdiction that would be
comparable to Canada, so an initial general search was
used to narrow down the number of reports. The
general and initial targeted searches identified 135
reports. This was used to help formulate the search
strategy for the second targeted search, which yielded
21 documents to be reviewed for the scan. An
additional seven documents were found through

“pearl growing” (i.e., using a relevant source, such as
a seminal report, to identify keywords, themes and
descriptors for use in subsequent searches) for a total
of 28 documents.

The strategies and initiatives found in the literature
search were categorized by the macro-level
environment they target (i.e., food and beverage,
physical activity, school, health care and work,

and message environments) (1), and intervention
type (i.e., policy and environmental or social and
behavioural) (2). Finally, where applicable, initiatives
and strategies were categorized by the life stage
they target (i.e., infant/early childhood, children and
youth, and parents) and the settings (i.e., micro-level
environment) where they are conducted.

Results

Characteristics of Reviewed Reports

A total of 28 documents were reviewed, reflecting
21 initiatives from 17 jurisdictions (Europe (Eur),
eight countries [Australia (Aus), Canada (Can),
Denmark (Den), England (Eng), New Zealand (NZ),
Scotland (Scot), Spain, United States (US)], and eight
states and provinces [Alberta (AB), Arkansas (Ark),
British Columbia (BC), New South Wales (NSW),
Newfoundland (NF), Nova Scotia (NS), Ontario (ON),
Quebec (QC)]). Initiatives in about half of these
jurisdictions targeted children and youth, while

the other half targeted the whole population. Two
jurisdictions, Australia and England, have recently
shifted their national strategies to a whole-population
approach, rather than focusing exclusively on children
(for these countries, both strategies were included in
this jurisdictional scan) (3-6). Within their strategies,
most jurisdictions directed their efforts at improving
energy balance in their respective target populations,
and included interventions directed at policy and
environmental change. All of the strategy documents
reviewed were from 2003 to 2012; however, most
were from 2008 to 2012.
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Food and Beverage Environments

Most jurisdictions examined in this review included
interventions directed at food and beverage
environments. Common activities include the delivery
of community education programs on healthy eating,
policies to increase the availability of healthy foods,
and community-level initiatives to promote healthy
eating and reduce food insecurity. A summary of these
interventions is presented in Table 7.2.

POLICY AND ENVIRONMENTAL INTERVENTIONS

Most of the jurisdictions included in the scan were
working to make changes to the broader food
environment to enable healthy eating. For most
jurisdictions, efforts at policy and environmental
changes to the food environments targeted the whole
population, rather than children and youth only. In
addition to the activities described below, a number
of policy and environmental interventions targeting
child care and school settings are described later.
Policy and environmental interventions to support
infant nutrition through breastfeeding promotions
are also described.

Many jurisdictional strategies included efforts to
enable people to make healthier food choices by
increasing the availability and accessibility of healthier
foods at the community level or throughout the

whole jurisdiction. Strategies for Quebec, Australia,
the U.S. and other jurisdictions included actions to
encourage the food industry to improve the nutritional
quality of foods produced through reduced portion
sizes or reformulation of existing products (4,5,7-11).
A number of jurisdictional strategies also included

the introduction of economic policies, such as price
controls, economic incentives and tax policies, as a
way to increase the availability and accessibility of
healthy foods (5,8,12). For example, the U.S. White
House Task Force on Obesity recommended that
incentives be provided to the food industry to increase
the production of healthier foods (8).

Some jurisdictions also included interventions
intended to limit the availability of unhealthy foods
in communities. In their strategies, both England

and Scotland identified the need to reduce access to
unhealthy foods served at quick-serve restaurants (by
limiting the number of such outlets in the community,
or locations near places frequented by children and
youth) as a possible action for addressing obesity
(3,4,7).

A number of jurisdictions included efforts to reduce
food insecurity as part of their obesity strategies
(7,8,11-13). These actions included providing financial
support to low-income and vulnerable groups,
addressing food deserts in urban, rural and remote
communities (areas that lack access to affordable
healthy food) and supporting local food initiatives
such as farmers’ markets. Many identified priority
populations, such as indigenous people, geographically
remote and low-income communities as target
populations for initiatives addressing food insecurity
(8,9,11,12,14).

SOCIAL AND BEHAVIOURAL INTERVENTIONS

In addition to policy and environmental interventions
targeting the food and beverage environment, some
initiatives included interventions geared toward
influencing eating behaviours. The bulk of social and
behavioural interventions captured in the jurisdictional
scan were located within the school setting and are
described in more detail under “School Environments.”
Interventions addressing breastfeeding are also
described in a subsequent section of this jurisdictional
scan (see “Health Care and Work Environments”). The
scan captured a number of social and behavioural
interventions delivered at the community level or

the wider jurisdiction. Some jurisdictions targeted
nutrition-related behaviours in children and parents
through efforts to increase knowledge about healthy
eating and to improve food skills (7,9,10,13,15). This
type of approach was taken by EPODE (Ensemble
Prévenons I'Obesité des Enfants — Together Let’s
Prevent Childhood Obesity), a program that
originated in France but has since been taken up

by 500 communities in six countries (16,17). In one
participating French community, for example, children
engage in the planting, harvesting and consumption
of fruits in order to stimulate their interest in and
exposure to healthy foods (16).
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Table 7.2: Summary of Initiatives Targeting Food and Beverage Environments

Life stage

Policy and environmental changes

Social and behavioural programs/
initiatives

Infant, early = None No setting specified
childhood = Provide young children with exposure to
new fruits (Eur)
Children No setting specified No setting specified
and youth = Increase availability of healthy foods for children in all settings = Increase children’s knowledge of healthy
(Can, Den) eating (Den, Eur)
= Improve nutrition of foods sold near schools or places where = Increase food skills (Den, Eur, Spain)
children frequent (Den, Scot) = Increase exposure to new fruits, vegetables
and other healthy foods (Eur)
Parents = None No setting specified
= Educate parents about child and/or adult
nutrition (Scot, Spain, BC)
= Enhance parental food skills (BC, NS)
All Macro-environment = None

= Encourage industry to offer healthier foods through

reformulation, reduced portion size, etc. (Eng, Aus, Scot, Spain,

Us, NS, ON, QC)

Consider economic policies to increase access to healthy foods

and provide incentives for healthy eating (QC, Aus, Can, US)

Provide assistance to low-income individuals and families and/

or those in the north (Can, Eng, US)

Improve living conditions of Indigenous people to provide basic

amenities (cooking facilities, etc.) (Aus)

Community

Support community efforts to limit the number of fast-food

outlets (Eng, Scot)

Support community food security/food skills initiatives

(farmers’ markets, community gardens, etc.) (Can, Scot, BC, QC,

us)

Eliminate food deserts/improve access to healthy foods in

urban, rural and/or remote areas (Aus, Can, ON, QC, US)

= Reduce food insecurity, especially in vulnerable populations
(NL, NS, QC)

= Enhance food skills for vulnerable populations (NL)
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Physical Activity Environments

Most of the jurisdictional initiatives examined in this
scan included interventions directed at creating or
enhancing environments that support physical activity.
Common interventions included promoting active
travel to and from school and work, increasing access
to sports and recreation facilities, and promoting
reduced screen time among children and youth.
Details of these initiatives are provided in Table 7.3.

POLICY AND ENVIRONMENTAL INTERVENTIONS

Most of the jurisdictions reviewed were working

to make changes to the broader environment,

in order to enable physical activity and reduce
sedentary behaviours. A number of jurisdictions,
including Australia, the U.S., Quebec and Ontario,
identified urban planning, expansion of the cycling
and pedestrian infrastructure, and parking policies
as potential vehicles for enabling physical activity.
Particularly common were planning, transportation
and community design policy interventions to ensure
that environments are conducive to safe, active travel
to and from school and work (3,4,6,8,11,13,18).

Initiatives from England, the U.S., New South Wales,
Quebec and other jurisdictions include interventions
geared toward increasing access to recreation facilities
and parks for children or the whole population
(3,8,11,13,19). The U.S. strategy, for example,

included a recommendation to increase the number
of safe, accessible parks, especially in low-income
communities, as an intervention to increase physical
activity in the population (8).

SOCIAL AND BEHAVIOURAL INTERVENTIONS

In addition to policy and environmental interventions,
some initiatives included interventions geared toward
increasing physical activity and reducing sedentary
behaviours through the delivery of community
programs intended to change individual behaviours.
A common intervention found in a number of
jurisdictions, including Ontario, was the delivery of
community programs to reduce children’s screen
time (3,6,9,20). A few jurisdictional initiatives,
including EPODE, include efforts to increase children’s
participation in sports and physical activity at the
community level (rather than in school settings)
(12,15). The bulk of the social and behavioural
interventions captured in the jurisdictional scan were
located within the school setting and are described in
subsequent sections of this jurisdictional scan.

Table 7.3: Summary of Initiatives Targeting Physical Activity Environments

Life stage Policy and environmental changes Social and behavioural programs/
initiatives
Infant, early = None Community
childhood = “Baby Gym” program to provide venue for
parents to engage in physical activities with
their young children (Eur)
Children Community No setting specified
and youth = Create supportive environment for safe, active travel to and = Programs to reduce children’s screen time
from school (Aus, Eng, US, BC, QC, ON) (Aus, Eng, NS, US-school)
= Increase sports opportunities or access to community sites for = |ncrease children’s participation in sports/
recreation (US, BC, QC, NSW, Eng) physical activity (QC, Can, Den, Eur)
= |ncrease opportunities for sports for children in deprived areas
(Eng)
Parents = None = None
All Community = None
= Create environments that support safe daily physical activity
and active transportation through urban planning and
infrastructure (Aus, Den, Eng, NZ, Scot, Spain, US, NSW, NS, ON,
BC, QC)
= Increase access to sports facilities (NS, QC, NSW)
= Increase the number of safe parks, especially in low-income
areas (US)
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Intersecting Environments (Physical
Activity, and Food and Beverage)

While some interventions included in the jurisdictional
scan focused on healthy eating or physical activity,
community-based initiatives were often directed at
influencing both behaviours simultaneously. England’s
obesity strategy, for example, includes Go on, try it!,

a community program that encourages people to try
healthy foods and physical activities that are new to
them (21). A summary of community-based initiatives
that combine physical activity and healthy eating
follows (Table 7.4).

POLICY AND ENVIRONMENTAL INTERVENTIONS

Many jurisdictional initiatives, including those
outlined for Quebec, Australia, Canada and the

U.S., incorporated efforts to create supportive
environments for both healthy eating and physical
activity through community design, planning policies

and attention to the built environment (3,4,6-8,11,22).
Two jurisdictions, England and Scotland, emphasized

a need to address health inequalities and prioritize
at-risk groups when using planning policies to foster
health-promoting environments (4,7).

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Some jurisdictional initiatives included efforts

to influence healthy eating and physical activity
behaviours in the community or jurisdiction-wide
setting. Several jurisdictions included programs to
provide education on healthy lifestyles (6,16,22).
Two jurisdictions, England and New South Wales,
identified jurisdiction-wide advisory services, such
as a healthy weights hotline, as an intervention to
address obesity (3,19). As well, a number of strategies,
including Ontario’s, supported healthy eating and
physical activity programs specifically targeting low-
income, Aboriginal and/or other at-risk populations
(5,14,18,22).

Table 7.4: Summary of Initiatives Targeting Intersecting Environments (Physical Activity and Food and Beverage)

Life stage Policy and environmental changes Social and behavioural programs/
initiatives
Infant, early = None = None
childhood
Children Macro-environment = None
and youth = Ensure that physical environment supports healthy eating/
physical activity for children through attention to community
design/built environment (Can, Eng, Scot, US, QC)
Parents = None = None
All Macro-environment Community

including regulations (QC, NZ)

inequalities (Scot, Eng)

built environment (QC, Aus, Can, Scot, US)

(Us)

= Consider policies to support healthy eating/physical activity,

= Ensure planning policies promoting healthy eating/physical
activity that prioritize at-risk groups or address health

= Promote supportive environments for healthy eating/ physical
activity, including through community design, planning policies, NL)

= Evaluate the impact of chemical influences on healthy weights

= Community programs to provide education
on healthy eating/physical activity (Eur,
Aus, NZ, US)

= Enhance/support healthy choice programs
and initiatives for low-income, Aboriginal
and/or at-risk communities (Aus, NZ, ON,

No setting specified

= Provide telephone information line/
advisory service to support healthy weights
(Eng, NSW)
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School Environments

Interventions to support healthy eating and/or
physical activity in child care, school and/or after-
school settings were common to all jurisdictions.
These interventions are described in detail below, and
included the enhancement of nutritional and physical
education in schools, policies to increase active play
in child care settings and increased access to drinking
water in schools. A summary of each initiative is
provided in Table 7.5.

POLICY AND ENVIRONMENTAL INTERVENTIONS

Many jurisdictions are moving ahead with policy and
environmental interventions to support healthy eating
and physical activity in child care, school and after-
school settings. A number of jurisdictional strategies,
such as those for Quebec, the U.S. and Scotland,
identified child care as a key setting for obesity
prevention. These initiatives commonly included the
introduction of guidelines and policies for ensuring
that healthy eating and active play are supported in
child care facilities (6-8,11,15,23).

All jurisdictional initiatives, including those targeting
the whole population, identified school as a key
setting for promoting healthy eating in children and
youth. Many initiatives included the development or
enhancement of nutritional standards for foods and
beverages served and/or sold in schools (3,4,6-8,10-
13,15,19,22,24). Several initiatives also included efforts
to ensure access to drinking water in schools (15,24).

Many jurisdictional initiatives featured policies to
restrict or regulate the location and/or contents of
vending machines in schools (8,10,11,13,15,23,25).

A few jurisdictions, including the U.S., proposed
restrictions around the marketing of food and
beverages to children in the school setting (8,10).

While most policy and environmental interventions

in school and after-school settings targeted healthy
eating specifically, a number of initiatives included
recommendations for the introduction of school
policies to support both healthy eating and

physical activity, or physical activity specifically
(11,12,14,18,19,24). The strategies for New South
Wales and Quebec, for example, highlighted intentions
to increase access to school recreation facilities and
fields available for use in after-school settings (11,19).

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Many jurisdictional initiatives also included
interventions to change healthy eating and physical
activity behaviour in child care, school and after-
school settings, primarily through nutrition and
physical education, and the provision of opportunities
for physical activity during and after school. A few
initiatives identified child care as an important

setting for educating children about healthy eating
and physical activity (6,11,13,19). More commonly,
initiatives identified school and after school as
important settings for nutrition education and food
skills development (5-8,10,12,14,19). Many initiatives
also included efforts to enhance physical education
and increase opportunities for physical activity in

and after school (4-8,10-12,15,20). Several initiatives
mentioned a need to increase physical activity
opportunities during and after school for students who
are not physically active (3,8,13,19), and New South
Wales’ strategy recommended the incorporation of
Indigenous games into physical education curricula (19).
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Table 7.5: Summary of Initiatives Targeting School Environments

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Child care Child care
childhood = Policies to promote healthy eating/physical activity in = Provide education on healthy eating, physical
child care settings (US, AB, QC, Denmark) activity and screen time in child care settings
= Remove legal barriers to healthy child care settings; (Aus, BC, QC, NSW)
introduce guidelines (Aus, Scot, US)
Children School/after school School/after school
and youth = Develop and adopt nutritional standards/guidelines for = Enhance nutrition education in schools and in
food served in schools (incl. vending machines) (Aus, Can, after-school settings (Aus, Can, Scot, Spain, US,
Den, Eng, Scot, Spain, US, AB, BC, ON, QC, NSW) NL, ON, NSW)
= Regulations for/restricted access to vending machines = Enhance food skills in school/after school (Eng,
(Den, Spain, US, Ark, AB, BC, ON, QC) Can)
= Access to drinking water in schools (US, Den) = |ncrease physical activity/physical education
= Support breakfast or lunch programs in schools (NS, Scot) in and after school (Aus, Can, Den, Eng, Scot,
= Fund and make school facilities, fields and infrastructure Spain, US, BC, NSW, NS, ON, QC)
available for use after school hours (NSW, QC) = Include Indigenous games in PE at school (Aus)
= Support healthy eating/physical activity in schools through = Create opportunities for less active students
school policies and/or guidelines (Can, US, NL, ON, QC) to participate in physical education/physical
= Restrict advertising of foods and beverages in school activity in and after school (Eng, US, BC, NSW)
settings, such as on vending machines (Spain, US) = Healthy eating/physical activity education in
schools and after-school settings (Aus, US, NL,
NS, QC)
Parents = None = None
All = None = None

Health Care and Work Environments

Both health care and work environments were
commonly targeted by many jurisdictions as settings
for supporting healthy eating and physical activity for
infants, children and youth, and adults. Interventions
targeting these settings included the promotion

of supportive environments for breastfeeding, the
provision of weight management services through the
health care system and workplace health promotion
programs. A summary of initiatives targeting work and
health care environments is provided in Table 7.6.

POLICY AND ENVIRONMENTAL INTERVENTIONS

The most common policy and environmental
interventions targeting work and health care settings
involved the promotion of supportive environments
for breastfeeding (3,6,8-11,13,19,22). A number

of jurisdictional initiatives also included efforts to
strengthen or increase access to maternal care
services as a way to support healthy maternal weights
(6,7,9,13,19). A few initiatives also pointed to policies
encouraging employers to promote healthy eating and
physical activity in the workplace as a way to address
obesity in adults (5,11,14,15).

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Social and behavioural interventions included in the
initiatives more commonly targeted the health care
sector rather than the workplace. They included
several programs targeting pregnant women and

new mothers, such as providing healthy eating and
physical activity information (3,4,7,11,19), educating
women on healthy maternal weight (3,4,7,8,11,19),
and breastfeeding support and promotion programs
(3,8,19). Screening and referral (to specialized
treatment or intervention) is considered by several
jurisdictions, including Canada and the U.S. (8,12).
Alberta and England have many provisions to address
treatment of overweight and obesity, including
increasing the capacity of services and use of bariatric
surgeries (although not specifically directed at
children and youth) (3,4,26). In terms of workplace
interventions, six jurisdictions, including Quebec, have
called for an increased promotion of healthy eating
and physical activity in the workplace (3-7,9,11,19).
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Table 7.6: Summary of Initiatives Targeting Health Care and Work Environments

Life stage

Infant, early

Policy and environmental

changes

Macro-environment

Social and behavioural programs/initiatives

Health care

childhood = Promote supportive = Provide breastfeeding programs in maternal health context (Aus, Scot)
environments for = Provide support for breastfeeding mothers (such as a support hotline) (Eng,
breastfeeding, including US, NSW)
work and health care = Health care providers to inform women about healthy weight at conception
settings (Aus, Eng, NZ, Spain, and breastfeeding (Scot, US)
US, BC, NSW, NS, ON, QC) = Provide culturally appropriate maternal care services for Aboriginal
= |ncrease access to and/or populations (Aus, NSW)
strengthen maternal care = Provide information to pregnant women, those planning pregnancy and new
to promote healthy weights mothers about maternal health, healthy weights (Eng, Scot, NSW, QC)
(Aus, BC, NSW, NS, Scot) = Midwives, health professionals to provide information to pregnant women
and parents of young children about healthy eating/physical activity (Eng)
Children = None Health care
and youth = Screening and referral for children through health care system (Can, Den,
Spain, US)
Parents = None Health care
= Encourage physicians to discuss healthy eating/physical activity with patients
(Eng, Spain)
= Increase the number or capacity of weight management services (Aus, Eng,
Scot, AB, QC)
= Detect and treat obesity through the health care system (Den, Eng, AB, NSW)
= Provide medical services, including bariatric surgery (Eng, AB, NSW)
= Improve access to dieticians (ON)
All Workplace Health care

= Encourage healthy eating/
physical activity promotion
in the workplace, including
through legislation (Aus,
Den, NL, QC)

= Encourage physicians to discuss healthy eating/physical activity with patients
(Eng, Spain)

= Increase the number or capacity of weight management services (Aus, Eng,
Scot, AB, QC)

= Detect and treat obesity through the health care system (Den, Eng, AB, NSW)

= Provide medical services, including bariatric surgery (Eng, AB, NSW)

= Improve access to dieticians (ON)

Workplace
= Healthy eating/physical activity promotion in workplace (Aus, Eng, Scot, NSW,
NS, QC)
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Message Environments

Most jurisdictions included in this scan were engaged in
efforts to influence the broader message environment,
in order to address obesity in children or the whole
population. The most common activities included
interventions to reduce the marketing of unhealthy
foods and social marketing interventions to promote
healthy weights. A summary of these initiatives
targeting message environments is provided in Table 7.7.

POLICY AND ENVIRONMENTAL INTERVENTIONS

The most common policy and environmental interventions
targeting message environments seek to reduce the
marketing and promotion of unhealthy foods to children
(3-9,11,12,15,19). Some jurisdictions have called for
voluntary approaches to reduce marketing and promotion
of these foods targeting children, while others have
considered regulatory or legislative means. Many
initiatives also included interventions to improve overall
food and menu nutrition labelling (3-8,10,12,15,19).

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Almost all jurisdictions support a social marketing
and communications intervention or larger campaign
as part of their obesity prevention strategies. The
objectives of these campaigns are highly varied.
Among those targeting children and youth, there are
efforts to promote dietary guidelines (5,6), healthy
eating (13,15,19), and to educate children and

youth on the impact of candy and soft drinks (15).

In several jurisdictions, social marketing campaigns
aim to reduce screen time and increase physical
activity (3,4,8,15). Similarly, parents, infants and young
children are also targeted to increase physical activity
and healthy eating (3-6,12,14), and one of England’s
strategic documents includes social marketing to
promote breastfeeding (21). A number of population-
level social marketing interventions also seek to

be culturally appropriate and to reach vulnerable
populations (5-7,14,19,22).

Table 7.7: Summary of Initiatives Targeting Message Environments

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early = None No setting specified
childhood = Social marketing to promote breastfeeding (Eng)
= Promote physical activity guidelines for children under five (Aus)
= Campaign promoting healthy eating/physical activity for young
children (Eng)
Children Macro-environment No setting specified
and youth = Decrease marketing of unhealthy = Disseminate/promote dietary guidelines for children and youth
foods and beverages to children (Aus)
through voluntary approach (Aus, Can, = Campaigns about candy and soft drinks (Den)
Scot, US, NSW, NS) = Campaigns to reduce children’s’ screen time/increase physical
= Consider or introduce regulatory activity (Den, Eng, US)
approaches to reduce marketing of = Communications and social marketing campaign for children on
unhealthy foods and beverages to healthy eating/physical activity (BC, NSW)
children (Aus, Den, Eng, Scot, US, QC)
Parents = None No setting specified
= Social marketing to parents about healthy eating, physical, activity
and childhood obesity (Aus, Can, Eng, NL)
All No setting specified No setting specified

= Enhanced and/or more clear labelling
of packaged foods (Aus, Eng, Den,
Scot, Spain, US, NSW)

= Encourage healthier choices and/or
nutrition labelling in restaurants (Aus,
Can, Scot, Spain, US, ON, QC)

= Ensure that nutrition information is
accessible and/or clearly conveyed
(Eng, US, NL)

= Promote awareness of healthy eating (Can, Scot, BC)
= Campaign to promote physical activity for whole population (Den,

Eng, Scot, NL)

= Communications campaign and social marketing to broader

audience on healthy eating, physical activity and behaviour change
(EPODE, Aus, Can, Eng, NZ, Spain, AB, NL, NSW, NS, ON, QC)

= Increase awareness of childhood obesity, healthy eating and physical

activity through in-person events, web-based tools and online social
networking (Can, Eng, US)

= Ensure communications promoting healthy eating/physical activity

are culturally appropriate and available to at-risk, vulnerable and
inactive groups (NZ, Scot)

= Deliver obesity prevention strategy culturally appropriate ways for

Aboriginal groups (NL, NSW, Aus)
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Leadership, Measurement and
Capacity-Building Activities

In addition to the interventions described in this
scan, most jurisdictions are engaged in a number
of leadership, capacity-building and other enabling
activities to support the prevention of obesity in
children and the whole population. These activities
include the provision of funding and resources,
the formation of multi-sectoral and multi-level
partnerships, and leadership in the surveillance

of obesity-related indicators. A summary of these
leadership, measurement and capacity-building
activities is provided in Table 7.8.

Leadership

Nearly all jurisdictions support a whole-of-government
approach and working in partnership with all relevant
stakeholders (3-6,8,9,11-13,18,22,27). A whole-
of-government approach involves collaboration

across ministries and at all levels of government in
partnership with stakeholders, such as researchers, the
food industry, communities and schools. A government
ministry or agency may also be identified to lead the
obesity prevention strategy (5,6,8,25). In a number

of strategies, government is called upon to serve as a
champion for obesity prevention (3,4,7,12,22), fund
prevention efforts appropriately (3,4,13) and make
decisions based on the best available evidence.

Measurement

Many jurisdictions, including Canada, have called for
the development of a system to measure the weight
and height of children and youth as part of a larger
obesity prevention strategy (3-6,10,12,13,15,19). One
jurisdiction, B.C., recommended the measurement

of physical activity as a potential component of the
province’s obesity strategy (13). The collection of BMI
in schools is supported by two jurisdictions (7,25).

Monitoring, Evaluation and Research

In terms of monitoring and evaluation, there is
strong support to develop indicators, monitor
progress and provide regular reports on progress
made (5,6,9,11,12,18,22,25,27). The evaluation
of jurisdictional strategies and their component
interventions is also mentioned in several strategy
documents (3,4,9,18,19,27). Lastly, several
jurisdictions support ongoing research on healthy
eating and physical activity to prevent obesity
(including addressing risk factors for obesity)
(5,6,9,11,12,14,19,27).

Knowledge Translation and Exchange,
and Capacity-Building

Several jurisdictions support increasing the capacity
of professionals working to prevent childhood obesity
(3-6,8,9,11,14,18,22); this may occur through the
development of networks, providing training courses
and other resources. Targets for intervention include
caregivers, early learning centres, schools and
daycares. Four jurisdictions identified information
sharing in their strategies (9,11,12,18).
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Table 7.8: Summary of Leadership, Measurement and Capacity-Building Activities

Life stage Policy and environmental changes
Leadership No setting specified
= Adopt a whole-of-government approach (including health in all policies) across all ministries, levels of
government and sectors (Aus, Can, Eng, NZ, US, BC, NS, ON, QC, Eur)
= Government to champion the issue of obesity (Can, Eng, NZ,QC, Scot)
= Government and/or public sector to be a model employer in obesity prevention (e.g., healthy foods, active
workplace) (Eng, BC)
= Establish a lead agency or ministry (and necessary advisory committees) to oversee the implementation of the
government’s strategy on obesity (Aus, US, Ark)
= Develop the necessary action plans to address certain aspects of obesity prevention (e.g., nutrition plan, type 2
diabetes) (Aus, BC)
= Develop partnerships and work with all relevant stakeholders, including schools, communities, private sector,
international, food industry, etc. (Aus, Eng, Eur, Scot, Spain, US, NL, NSW, NS, ON, QC)
= Raise policy and decision-makers’ knowledge about obesity (Scot)
= Make decisions based on the best available evidence (ON)
= |everage large sporting events (e.g., Olympic Games) in obesity prevention (e.g., media campaigns, private sector
contributions) (Eng, )
= Fund the obesity strategy appropriately (Eng, Eur, BC)
Measurement No setting specified

= Develop a child and youth weights and heights measurement program (Den, Eng, Eur, Spain, BC, NSW, Aus, Can)
= Measure physical activity (BC)

School
= Collect BMI in schools (Scot, Ark)

Monitoring and

No setting specified

evaluation = Develop indicators, monitor progress and provide reporting (Aus, Can, NZ, Ark, ON, NS, QC, Eur).
= Evaluate the obesity prevention strategy or aspect of it (Eng, NSW, NS, ON, Eur)
Research No setting specified
= Conduct and support research on healthy eating and physical activity to prevent obesity (including risk factors
and pilots) (Aus, Can, NL, NSW, NS, QC, Eur)
Knowledge No setting specified
translation and = Share information on successful initiatives across all relevant stakeholders (Can, NS, ON, QC)
exchange
Capacity- No setting specified
building = Provide technical assistance to school food service providers (to provide healthier options) (US, NSW, ON)

No setting specified

= Promote nutrition and physical activity professional capacity development (networks, training, resources, etc.)
(Aus, Eng, NZ, US, NL, NS, ON, QC)

= Develop resources for families, caregivers and early-learning and daycare facilities on healthy eating and physical
activity (ON, QC, Eng, US)
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Discussion

This scan provides an overview of the strategies and
initiatives taken by jurisdictions to address obesity in
children and youth. Although the reports reviewed
describe initiatives that are supported or currently
being implemented within a number of jurisdictions,
it is important to keep in mind that the evaluation
components of these initiatives have not been
considered.

It is also important to consider the diversity among
jurisdictions. Although the majority of the initiatives
described took place in Canadian provinces, many of
them were international initiatives, which may not
necessarily be applicable or may differ when applied
within a Canadian setting.

Lastly, it appears that a comprehensive approach to
obesity prevention (1) has been adopted, as all five
intervention environments are being targeted by
various jurisdictions.

Limitations

Not all of the strategies and initiatives captured in the
jurisdictional scan identified obesity as the primary
strategic target, but focused instead on healthy eating
and/or physical activity. For example, Newfoundland
and Labrador’s Provincial Food and Nutrition Action
Plan (released in 2006) focused on healthy eating.
However, our search strategy did not include terms
such as “healthy eating” and “physical activity,”

and, therefore, likely did not capture all strategies
focusing only on risk factors for obesity rather than
obesity by itself. Additionally, several jurisdictions of
interest, such as The Netherlands and Portugal, were
not included in the scan, because documents were
unavailable in English or French.

Across the initiatives included in the scan, there is

a wide range in the year of initiation, which may
impact the underlying evidence base informing their
development. There is also wide variation in the
language used to describe the initiatives. For example,
the whole-of-government approach is described in
many different ways; sometimes it is mentioned
explicitly in a strategy, while in other cases the
description provided is consistent with the common
understanding of a whole-of-government approach.

It was challenging to determine how to best categorize
some interventions, especially when they target a

variety of environments. For example, interventions
to promote and support breastfeeding could be
categorized under “Food and Beverage Environments,”
“Message Environments” or “Health Care and

Work Environments.” For this report, breastfeeding
interventions were categorized under “Health Care
and Work Environments,” with the exception of social
marketing interventions, which were categorized
under “Message Environments.”

Importantly, it was not possible to determine whether
any of the strategies included in the scan were
actually implemented, how they were implemented
and if there was any impact on anthropometric
outcomes. Some of the strategies reviewed described
interventions at a very high level (consistent with the
nature of these types of reports) and lacked specificity,
which may be important for understanding how they
can be applied in other jurisdictions.

Research Gaps

In addition to addressing the limitations described
above, there are several actions that can be taken
to inform the development of the Ontario childhood
obesity prevention strategy. Promising interventions
can be identified and additional research completed
to assess its effectiveness and feasibility for
implementation in Ontario. Of particular interest
would be evaluations of initiatives describing
implementation and procedural aspects of the
intervention, including indicators and methods for
evaluation.

Mapping to the Ontario Context

Although Ontario does not currently have a childhood
obesity reduction strategy, there are many activities
and resources within the province that deserve
mention, including government policy in key areas
(e.g., curriculum, foundations for healthy schools).

To supplement this jurisdictional scan, a separate
inventory of current provincial, federal and multi-
level government initiatives relevant to childhood
obesity prevention was compiled by the Ministry of
Health and Long-Term Care (see Appendix 6). This
inventory demonstrates that Ontario is already taking
action in a number of areas aligned with the key IOM
environments. For example, Ontario has a number of
initiatives geared toward influencing
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food and beverage environments, including the
Ontario School Food and Beverage Policy, which sets
nutritional standards for all food and beverages sold in
public schools, and bans the sale of candy and other
unhealthy foods (28,29). There are also programs
delivered in school, community and/or health care
settings to support healthy eating, including the
provision of nutritional standards for Student Nutrition
Program sites across Ontario. Ontario also has a
number of programs relevant to early childhood
obesity prevention, including the Healthy Babies
Healthy Children program, that provides support and
referrals to new parents who may benefit from help
with issues such as breastfeeding and child nutrition
(29,30).

In terms of influencing the physical activity
environments, Ontario also has a number of initiatives
in place, including the provincial policy requiring daily
physical activity (DPA) in elementary schools, support
for physical activity in school, community and health
care settings, such as after-school program, as well

as the Promoting Life Skills in Aboriginal Adolescents
(PLAY) program administered by the Ministry of
Aboriginal Affairs. The province also has several
initiatives, such as the Ontario Trails Strategy, that
seek to create supportive built environments for
healthy eating, physical activity or both (29).

In addition to the diversity of programs and policies
currently being implemented across the province,
there are diverse resources that can support efforts

to reduce childhood obesity through leadership and
capacity-building. The inventory of provincial initiatives
indicates that many provincial ministries, including
Health and Long-Term Care, Children and Youth
Services, Aboriginal Affairs, Education, Transportation,
Agriculture, Food and Rural Affairs, and Municipal

Affairs and Housing, are already engaged in activities
and policies highly relevant to childhood obesity
prevention. Knowledge, expertise and leadership from
these and other provincial stakeholders can inform the
development and implementation of a comprehensive
childhood obesity reduction strategy for Ontario (29).

There are several initiatives occurring at the federal
and federal/provincial/territorial (F/P/T) levels which
are relevant to childhood obesity prevention. Federal
initiatives include the provision of the Eat Well and Be
Active Education Toolkit (31), as well as the creation
and promotion of Eating Well with Canada’s Food
Guide (32). F/P/T initiatives include the Healthy Eating
Education and Awareness Initiative led by the F/P/T
Group on Nutrition and the Curbing Childhood Obesity
Framework for Action (2010) led by the Healthy
Peoples, Healthy Communities Steering Committee (29).

Table 7.9 summarizes Ontario’s participation in
interventions that were frequently supported by
jurisdictions included in the jurisdictional scan, which
was arbitrarily defined as supported by seven or more
jurisdictions. The summary is based on the inventory
of initiatives compiled by the Ministry of Health and
Long-Term Care, as well as Ontario’s Action Plan for
Healthy Eating and Active Living (2006), which was
included in the jurisdictional scan. This shows that
Ontario is already involved, at least to some extent,
in many of the highly supported interventions, such
as developing nutritional standards for schools, and
promoting and supporting breastfeeding. However,
some interventions, such as polices for enhanced
and/or more clear labelling of packaged foods and
implementation of a coordinated program for height
and weight measurement, are not included in the
current Ontario strategies and initiatives.
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Table 7.9: Ontario’s Participation in Frequently Supported Interventions from the Jurisdictional Scan

Frequently supported interventions Ontario initiatives Other jurisdictions
Ontario Ontario’s action
Government plan for healthy
initiatives (30) eating and
active living
(2006) (19)
Create environments that support safe daily physical activity Aus, Den, Eng, NZ, Scot, Spain,
and active transportation through urban planning and X X US, NSW, NS, BC, QC
infrastructure
Develop and adopt nutritional standards/guidelines for food X X Aus, Can, Den, Eng, Scot,
served in schools (including vending machines) Spain, US, AB, BC, QC, NSW
Encourage industry to offer healthier foods through Insufficient Eng, Aus, Scot, Spain, US, NS,
. . . . . X
reformulation, reduced portion size, etc. information QC
Enhance nutrition education in schools and in after-school X X Aus, Can, Scot, Spain, US, NL,
settings QC, NSW
Increase physical activity/physical education in and after X X Aus, Can, Den, Eng, Scot,
school Spain, US, BC, NSW, NS, QC
Promote supportive environments for breastfeeding, X X Aus, Eng, NZ, Spain, US, BC,
including work and health care settings NSW, NS, QC
Enhanced and/or more clear labelling of packaged foods /nsujﬁc:e_nt Not included Aus, Eng, Den, Scot, Spain, US,
information NSW
Encourage healthier choices and/or nutrition labelling in X X Aus, Can, Scot, Spain, US, QC
restaurants
Regulations for/restricted access to vending machines in X X Den, Spain, US, Ark, AB, BC,
schools QcC
Communications campaign and social marketing to broader Eur, Aus, Can, Eng, NZ, Spain,
audience on healthy eating, physical activity and behaviour X X Alberta, NL, NSW, NS, QC
change
Promote nutrition and physical activity-related professional Insufficient X Aus, Eng, NZ, US, NL, NS, QC
development information
Adopt a whole-of-government approach (including health Aus, Can, Eng, NZ, US, BC, NS,
in all policy) across all ministries, levels of government and X X QC, Eur
sectors
Develop partnerships and work with all relevant Aus, Eng, Eur, Scot, Spain, US,
stakeholders, including schools, communities, private sector, X X NL, NSW, NS, QC
international, food industry, etc.
Develop a child and youth weights and heights Insufficient . Den, Eng, Eur, Spain, BC, NSW,
. . Not included
measurement program information Aus, Can
Develop indicators, monitor progress and provide reporting Insufficient X Aus, Can, NZ, Ark, NS, QC, Eur
information
Conduct and support research on healthy eating and Aus, Can, NL, NSW, NS, QC,
physical activity to prevent obesity (including risk factors X Not included Eur
and pilots)

Note: Insufficient information indicates that there was not enough information contained in the inventory of initiatives prepared by MOHLTC (Appendix 6) to
determine if the Ontario government is engaged with a particular initiative.
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Conclusions

This chapter provided a summary of obesity
prevention strategies and initiatives from several
regional, national and sub-national jurisdictions in
Canada and internationally. It provided a high-level
overview of interventions and approaches that are
supported or currently being implemented by various
governments and stakeholders. This overview is
intended to provide a starting point for identifying
promising approaches that can be implemented

in Ontario with the support of further research,
monitoring and evaluation (33). However, it must
be noted that without proper contextualization,
programs implemented within one jurisdiction
may not be effective in another.

The following interventions have received a high
degree of support by the jurisdictions scanned:

¢ Create environments that support safe daily
physical activity and active transportation
through urban planning and infrastructure
(Aus, Den, Eng, NZ, Scot, Spain, US, NSW, NS,
ON, BC, QC)

¢ Develop and adopt nutritional standards/
guidelines for food served in schools (including
vending machines) (Aus, Can, Den, Eng, Scot,
Spain, US, AB, BC, ON, QC, NSW)

¢ Encourage industry to offer healthier foods
through reformulation, reduced portion size,
etc. (Eng, Aus, Scot, Spain, US, NS, ON, QC)

¢ Enhance nutrition education in schools and in
after-school settings (Aus, Can, Scot, Spain, US,
NL, ON, QC, NSW)

¢ Increase physical activity/physical education
during and after school (Aus, Can, Den, Eng,
Scot, Spain, US, BC, NSW, NS, ON, QC)

¢ Promote supportive environments for
breastfeeding in work and health care settings

¢ Promote nutrition and physical activity-related
professional development (networks, training,
resources, etc.) (Aus, Eng, NZ, US, NL, NS,
ON, QC)

¢ Adopt a whole-of-government approach
(including health in all policy) across all
ministries, levels of government and sectors
(Aus, Can, Eng, NZ, US, BC, NS, ON, QC, Eur)

¢ Develop partnerships and work with all relevant
stakeholders, including schools, communities,
private sector, international, food industry, etc.
(Aus, Eng, Eur, Scot, Spain, US, NL, NSW, NS,
QC, ON)

¢ Develop a child and youth weights and heights
measurement program (Den, Eng, Eur, Spain,
BC, NSW, Aus, Can)

¢ Develop indicators, monitor progress and
provide reporting (Aus, Can, NZ, Ark, ON, NS,
QC, Eur)

¢ Conduct and support research on healthy
eating and physical activity to prevent obesity
(including risk factors and pilots) (Aus, Can, NL,
NSW, NS, QC, Eur)
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8. Ontario Public Health Unit Scan
of Obesity-Related Initiatives

Summary

A web-based survey was administered to gather
information from all 36 Ontario PHUs regarding the
healthy weight promotion and obesity prevention
initiatives in which they were involved, including
programs, policy interventions and communications
campaigns. For each initiative, respondents were
asked to provide a brief description of the initiative,
including type of initiative, population targeted, setting
and key action areas. The survey was analyzed using
descriptive statistics for quantitative data and thematic
analysis for qualitative data. A response rate of 100%
was achieved, with all 36 PHUs in Ontario responding.
Overall, 433 initiatives, several with multiple
components, were submitted.

The interventions described in this scan target the
promotion of healthy weights and the reduction of
obesity in children or the whole population through
policy and environmental changes or through social
and behavioural interventions. PHUs reported being
engaged in activities to influence the broad food and
beverage environments, physical activity environments
or both simultaneously. These interventions include
food and nutrition policies that influence the
environment in which children live and play, and urban
planning policies that promote active transportation.

Many PHUs identified school environments as
important settings for the promotion of healthy
weights. Interventions targeting these settings include
improving nutrition and physical education in schools,
and implementing nutrition guidelines and increasing
active play in child care settings. PHUs also identified
health care and work environments as an important
setting for supporting healthy eating and physical
activity for infants, children and youth, and adults.

Interventions in these settings include promotion

of and support for breastfeeding, and education
sessions that promote healthy weights. Ontario health
unit initiatives also included efforts to influence the
broader message environments. Among common
interventions are community campaigns and

media sources that include print materials, such as
pamphlets, posters and newsletters.

Frequently reported initiatives:

* 90% of the policy and environmental
interventions reported by Ontario PHUs
pertained to the creation of supportive food
environments

e 75% of Ontario PHUs report multi-sectoral
planning on healthy eating/food and nutrition in
community design and the built environment

e 75% of Ontario PHUs reported that they
planned to achieve or already had the Baby-
Friendly Initiative (BFI) designation

® 72% of Ontario PHUs report multi-sectoral
planning on physical activity in community
design and the built environment

e Approximately 81% of Ontario PHUs reported
providing parenting programs and support
groups

¢ Half (50%) of the 433 initiatives reported by
Ontario PHUs were offered within the school
setting

e 70% of Ontario PHUs reported offering
initiatives within the daycare setting

This survey did not capture all initiatives related to
healthy weights and the prevention of childhood
obesity provided by Ontario PHUs. Dependent upon
the survey respondent, the categorization of the
initiative and the level of detail provided for each
initiative varied substantially.
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Introduction

Public health units (PHUs) in Ontario have a mandate
to provide public health programs and services that
focus on the health and well-being of the whole
population through the promotion and protection

of health, the prevention of illness and actions that
address the needs of priority populations. This is

done through assessment and surveillance, health
promotion and policy development, disease and injury
prevention, and health protection. The Ontario Public
Health Standards (OPHS), based on evidence-informed
practice, outline the expectations for boards of health.
Expectations include the assessment, planning,
delivery, management and evaluation of a variety

of public health programs and services that address
multiple health needs, as well as the contexts in which
these needs occur (1).

Within the OPHS, there are several program standards,
including the Chronic Diseases and Injuries Program
Standards. Within this standard, the Chronic Disease
Prevention program mandates PHUs to “ensure that
the public is aware of the importance of healthy
eating, healthy weights and physical activity.”
Additionally, within the Family Health Program
Standards, the Reproductive Health and Child Health
Program Standards have requirements to address
issues relevant to the prevention of childhood obesity
and the promotion of healthy weights, including
healthy pregnancies, healthy birth outcomes,
breastfeeding and parenting.

PHUs are engaged in leadership, capacity-building and
other enabling activities to support the promotion

of healthy weights and the prevention of obesity
within their respective health areas. These activities
include developing multi-sectoral and multi-level
partnerships, and community development and
engagement. In addition, PHUs have a mandate within
the Foundational Standard of the OPHS to conduct
population health assessments, surveillance, research
and program evaluations.

In Ontario, there are 36 PHUs that cover the entire
province and are individually responsible for serving
the population within their geographical borders. Each
of these 36 PHUs is governed by a board of health
and appoints a Medical Officer of Health. The boards
of health are composed of municipal members, either
elected officials or community representatives, with
provincial appointees within autonomous boards.
Almost two-thirds of Ontario’s boards are independent

bodies created to provide public health services within
the community, while the remaining one-third are
part of regional or municipal government. The Health
Protection and Promotion Act (HPPA) provides the
legislative mandate for boards of health (2).

The purpose of this scan was to identify initiatives
(i.e., programs, policies, communications campaigns)
that address healthy weight, and the prevention of
obesity in children and youth in which Ontario PHUs
are involved.

Methods

Data Collection

A FluidSurvey was sent electronically to all 36

Ontario PHUs. This eight-question survey (provided

in Appendix 7) asked PHUs to identify initiatives in
which they were currently involved as a leader or a
partner to address healthy weights/the prevention

of childhood obesity. For each initiative, respondents
were asked to provide a brief description of the
initiative, type of initiative, population being targeted,
setting and key action areas. The action areas were
based on the OPHS and the document entitled
Actions Taken and Future Directions 2011, Curbing
Childhood Obesity: A Federal, Provincial and Territorial
Framework for Action to Promote Health Weights (3).
There was no limit on the number of initiatives that
respondents could provide. Initiatives could target
obesity in children or the whole population, as many
jurisdictions are taking a universal approach to obesity
prevention.

The survey was pilot-tested by four PHUs and
suggested changes were incorporated into the final
survey. An email outlining the purpose of the survey
and other pertinent details was sent to all Medical
Officers of Health and was copied to the managers of
chronic disease prevention programs. Follow-up phone
calls were made to those PHUs that did not submit a
completed survey to ensure a high response rate was
achieved.

Data Analysis

Initiatives reported were categorized by the macro-
level environment they targeted (i.e., food and
beverage, physical activity, school, health care
and work, and message environments) (4) and
interventions type (i.e., policy and environmental or
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social and behavioural) (5). Finally, where applicable,
initiatives were categorized by the life stage targeted
(i.e., infant/early childhood, children and youth, and
parents) and the settings where they are conducted.

One reviewer independently populated the tables
from the survey results. For the close-ended
questions, frequencies and distributions were
calculated by PHU and by initiatives submitted,
and these are provided in Appendix 8.

Results

A response rate of 100% was achieved with all 36
PHUs in Ontario responding to the survey. Four
hundred and thirty-three initiatives, several with
multiple components, were submitted. Given that
healthy weights initiatives often spanned several
program areas, the survey was often completed

by multiple PHU staff, including managers, chronic
disease prevention, managers of family health and
school health, public health nutritionists, public health
nurses and/or health promoters.

Food and Beverage Environments

POLICY AND ENVIRONMENTAL INTERVENTIONS

Almost all (90%) of the policy and environmental
interventions submitted by PHUs pertained to
the creation of a supportive food environments.
Specifically, interventions included:
¢ The development of food charters, documents
that outline values and beliefs about the food
system in the community to inform and direct
local initiatives for food security, and the
development of a sustainable food system
¢ Participating and/or leading a local food security
network/coalition to ensure the community
has access to adequate, accessible, safe and
nutritious food
¢ Policies/guidelines that support healthy eating
choices at recreation centres

There were also policy initiatives that targeted
vulnerable populations. An example is the Nutritious
Food Basket (NFB) program (6). The NFB is a survey
tool that measures the cost of basic healthy eating,
representing current nutrition recommendations and
average food purchasing patterns. Food costing is

used to monitor affordability and accessibility of foods
by relating the cost of the food basket to individual/
family incomes.

PHUs collaborate with their respective municipal/
regional planning departments to support access,
availability and promotion of healthy food within

the community. There was also frequent use (75% of
PHUs) of multi-sectoral planning on healthy eating/
food and nutrition in community design and the built
environment. Most PHUs (75%) reported that they
plan to achieve or have already achieved the Baby-
Friendly Initiative (BFI) designation (7). BFl is the
Breastfeeding Committee for Canada’s interpretation
of the Baby-Friendly Hospital Initiative (BFHI), which is
an international initiative established by the WHO and
United Nations Children’s Fund (UNICEF) in 1991 (8).
The BFI contributes to changing public policy, creating
supportive environments, strengthening community
action, developing personal skills and reorienting
health services. It promotes, protects and supports
breastfeeding, and is considered evidence-based

best practice for agencies working with pregnant and
parenting families so that they are empowered to
make informed infant feeding decisions. BFl is inclusive
of all families, so that each family’s choice of infant
feeding method is respected and supported.

SOCIAL AND BEHAVIOURAL INTERVENTIONS

A large majority of PHU initiatives were geared toward
influencing eating behaviours through programs and
services offered within the local community. Programs
included breastfeeding support groups, parenting
programs and infant feeding workshops.

Close to 39% of PHUs reported that they currently
used the 2006 WHO Child Growth Standards and 2007
WHO Growth References Charts in their programming
(9). The standards and charts were updated to reflect
the global surge of childhood obesity. It portrays how
children “should” grow rather than how children “do”
grow, and is considered to be a best health practice.
As discussed in Part 1, these growth charts are
recommended by Dietitians of Canada.

NutriSTEP is a nutrition risk screening questionnaire
(10). Parents answer questions to assess the eating
habits of their toddlers and preschoolers, in order
to identify nutrition issues. This screening tool was
reported as being offered by over half of all PHUs.
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Numerous food and food-skill related programs
offered by PHUs included:

¢ Good Food Box program, a food security
program that allows individuals to pre-purchase
a monthly, affordable box of fresh fruit and
vegetables delivered to one of a large network
of host sites throughout the community
Food-skill development programs
Supermarket tours
Gleaning (food-recovery) programs, in which
fresh produce is available to community
members by taking advantage of farmers’
surplus
Eat Smart! recreation centre program (11), a
program that supports healthy environments
by qualifying recreation centres on a set of
three standards, including nutrition, safe food
handling and smoke-free environment
The Community Food Advisor program (12)

provides, through trained volunteers, reliable
information and education that promotes safe
and nutritious food selection, preparation and
storage practices to consumers

Additionally, vulnerable populations were targeted
through numerous initiatives, including the Canada
Prenatal Nutrition Program (13). The goal of this
program is to improve the health of mothers

and infants, reduce the incidence of unhealthy
birthweights, and promote and support breastfeeding
by building partnerships and strengthening community
supports for vulnerable pregnant women. The Healthy
Babies Healthy Children Program (14) provides
resources and supports to vulnerable families to help
children get a healthy start to life.

Table 8.1: Examples of Initiatives Targeting Food and Beverage Environments

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Macro-environment Daycare
childhood = Municipal Child Care policy initiative, = Planning nutritious menus in home child care settings
in which nutrition guidelines have = NutriSTEP
been created for foods procured and
served to children Community
= Baby-Friendly Initiative = Nutrition education/training for adult influencers of children, (e.g.,
child care providers, health professionals)
= Breastfeeding Buddies support program for new moms
= Canada Prenatal Nutrition Program
Children Macro-environment Community
and youth = Healthy Eating Group Home = Peer nutrition cooking classes
Guidelines = Gleaning program to local farms
= Municipal Child Care policy initiative = Food skills literacy program and training
Parents = None Community
= Peer nutrition program and cooking classes
= Nobody’s Perfect Parenting Program
= Introduction to Solid Foods for Infants workshop
= Healthy Measures healthy weights for pregnant women
= Food-skill development in priority populations
All Community Community
= Baby-Friendly Initiative = Supermarket tours
= Healthy eating guidelines/policy for = Gleaning programs
recreation sites = Eat Smart! recreation centre program
= Nutritious Food Basket = Good Food Box program
= Food security work groups/networks/ = Food-skills development programs
coalitions = Cooking programs
= Food Charter development
= GIS Food Mapping

*A full inventory and description of initiatives is available in Appendix 9
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Physical Activity Environments

POLICY AND ENVIRONMENTAL INTERVENTIONS

Almost three quarters (72%) of PHUs reported that
they take action in areas related to multi-sectoral
planning on physical activity in community design

and the built environment. The built environment

has been defined as the human-made space in which
people live, work and are active on a day-to-day basis.
It includes buildings, parks and transportation systems,
healthy food access, community gardens, walkability
and bikeability (15).

The most common policy and environmental initiative
cited by PHUs was involvement in municipal and
regional planning decisions that incorporate built
environment structures that impact healthy eating,
physical activity, air and water quality, and injury
prevention. These policies promote healthy urban
design, and safe and active transportation plans.

Additionally, PHUs reported being involved in
community coalitions/partnerships that increase public
awareness of the importance of physical activity,
walkability initiatives designed to promote a culture

of walking, biking and other active transportation;
promotion and advocacy of trail development within
a community; and policies that reduce barriers

and increase access to physical activity, sport and
recreation.

SOCIAL AND BEHAVIOURAL INTERVENTIONS

PHUs reported the provision of a wide variety of
programs and services geared to changing individual
behaviours by increasing physical activity and reducing
sedentary behaviours.

Interventions reported include:

¢ Pedometer lending programs

e Screen-time reduction initiatives, which
encourage children and their families to reduce
screen time and sedentary behaviour

¢ Physical literacy development programs, defined
as the fundamental skills of movement that
are the cornerstone of a healthy, active life

¢ The provision of financial assistance and
equipment to children and youth who meet
eligibility criteria, in order to participate in
organized sport

Table 8.2: Examples of Initiatives Targeting Physical Activity Environments*

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Community
childhood = Physical literacy development for children aged 0-6
Children Macro-environment Community
and youth = Increase access to affordable physical activity = Screen Time Reduction Initiative
opportunities for low -income families = KidSport program
= Grade 5 Action Passes
= Live Outside the Box program
Parents Community
= Screen Time Reduction Initiative
All Macro-environment Community

= WalkOn

= Pathways for People advocating trail use

= Cycling and Walking Trail advocacy

= Hub Trail initiative-built environment focus
= Active Transportation Planning

= Share the Road active transportation

= Access to affordable recreation

= Built Environment working groups

= Development Application Reviews

= Environmental Assessments Transportation

= Healthy Eating Playbook for Coaches
= Access to recreation and sustainable mobility
= Count Your Steps Pedometer Program

*A full inventory and description of initiatives is available in Appendix 9
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Intersecting Environments (Physical
Activity, and Food and Beverage)

POLICY AND ENVIRONMENTAL INTERVENTIONS

While the majority of initiatives in this scan of Ontario
PHUs targeted healthy eating or physical activity,
numerous community-wide initiatives focused on both
healthy eating and physical activity.

Approximately 22% of PHUs reported having

a comprehensive healthy weights program in

their community that targets both risk factors
simultaneously. In one PHU, there is a Healthy
Weights Task Force and Strategy. This task force is
interdisciplinary and aims to develop and coordinate
healthy weights initiatives that support the healthy
weights strategy across programs and target
audiences. It is based on the balanced approach to
promoting the healthy weights strategy, and targets
schools, work sites, families and municipalities to build
capacity, community awareness and partnerships. The
task force also develops policies to promote healthy
eating, active living and self-esteem where people
live, learn and play. Other similar initiatives reported
include the Healthy Eating and Healthy Physical

Activity Priority Group, an initiative of a Child and
Youth Network that identifies community priorities
and builds local community initiatives around the
priorities. Key areas of planning and implementation
have included: (1) healthy eating and healthy physical
activity awareness and education; (2) creating healthy
and active neighbourhoods; (3) changing resident
behaviours and habits; (4) building community
connections for populations with barriers to physical
activity and healthy eating; and (5) building an
evidence base in healthy eating and healthy physical
activity measurement and tracking.

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Several key PHU interventions were reported

that influence healthy eating and physical activity
behaviours, primarily within the community setting.
These include parenting programs and support
groups, which are being provided by close to 81%
of PHUs, prenatal education classes and a program
called Motiv8. Motiv8 is a program designed to help
individuals, families and organizations address healthy
lifestyle behaviours through specific activities that
promote and support physical activity and healthy
eating in a variety of settings.

Table 8.3: Examples of Initiatives Targeting Intersecting Environments (Physical Activity and Food and Beverage)*

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Community
childhood = Mix It Up-moving, mixing and munching together
Children
and youth
Parents Community
= Young Parents Connection support group
= Triple P Parenting Program
= Prenatal education classes
All Macro-environment Community
= Healthy Weights task force/community coalition = Motiv8
= Municipal policy scan
= Healthy Living Strategy
= Healthy Eating and Healthy Physical Activity Priority
Group
= Healthy Communities Initiative

*A full inventory and description of initiatives is available in Appendix 9
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School Environments

Close to 95% of PHUs reported that almost half

of their initiatives were being offered within the
school setting. Initiatives were offered within the
daycare setting by 70% of PHUs. Within the school
setting, PHUs reported that they support policies
developed within the Foundations for a Healthy
School Framework (16). The Framework takes a
comprehensive approach to creating a healthy school
and establishes a common understanding of the
components that make up a healthy school. Healthy
eating and physical activity are two of the health-
related topics identified in the Framework.

POLICY AND ENVIRONMENTAL INTERVENTIONS

The primary policy and environmental interventions
to support healthy eating and physical activity in child
care, the school and after-school settings included
guidelines and policies to ensure that healthy eating
and physical activity were supported.

PHUs have a mandate to collaborate with school
boards across the province in the area of healthy
schools, which includes the implementation of the
School Food and Beverage Policy released by the
Ministry of Education in January 2010. This policy
includes comprehensive nutrition standards for food
and beverages sold in publicly funded elementary and
secondary schools in Ontario (17).

In 2008, the Ministry of Children and Youth Services
released nutrition guidelines as part of the Ontario
Student Nutrition Program (18). The program supports
the healthy growth and development of children

and youth by providing universal access to nutritious
meals and snacks, so that students are ready to learn.
Most PHUs collaborate with community partners

for the delivery of this program. In addition, 78% of
PHUs reported involvement in facilitating broader
implementation of existing policies and guidelines to
promote healthy eating in places where children gather.

Significant policy initiatives targeting schools included
the creation and implementation of vending machine
guidelines, assistance with the negotiation of local
school board food-service contracts, and policies that
create safe and walkable routes to school. As well,
39% of PHUs reported having food and nutrition
guidelines for child daycare settings.

SOCIAL AND BEHAVIOURAL INTERVENTIONS

All Ontario PHUs (100%) reported being involved in
programming and services to influence healthy eating
and physical activity behaviour in the daycare/school/
after-school setting. This is done primarily through the
development of nutrition- and physical activity-related
programming that supports school curriculum through
after-school programs and support groups, as well as
outreach to parents of daycare and school-aged children.
Increased knowledge and skill development related

to healthy eating, physical activity and promotion of
healthy weights is the primary focus of programming
within the school setting. Most PHUs (86%) reported
working with colleagues in the education, sport, physical
activity and recreation sector to enhance food skills and
create supportive environments, both at school and in
the after-school time period.
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Table 8.4: Examples of Initiatives Targeting School Environments*

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Daycare Daycare
childhood = Raising the Bar Childcare Quality Assurance Program = Workshops for daycare cooks and early childhood
= Healthy Eating Environment Guidelines for Child Care educators
= Healthy Eating and Active Fun for Young Children
= Vegetable and Fruit Initiative
= Review child care menus
= Cooking programs
Children School School/After-school
and youth = School Food and Beverage Policy (PPM150) = Active Safe Routes to School (ASRTS)
= Daily Physical Activity (DPA) = DPA (Daily Physical Activity)
= Nutrition Tools for Schools = Healthy Eating Playbook for Coaches
= Vending machine guidelines/policies = Nutrition Tools for Schools
= School Cafeteria Food Service Contracts = Live Outside the Box
= Physical Activity School Handbook = GO Girls mentoring program
= Ontario Student Nutrition Program = Let’s Get Cooking : food skills literacy program
= Healthy Active School Communities = PROPS: Schoolyard games
= Healthy School Initiative = Kids in Motion Pedometer Lending program
= Creating Healthy School Nutrition Environments = Healthy School awards
= Healthy body Image Initiative = Girl Talk and Training on Weight Bias
= SHAPES Survey recommendations implementation = Food for Thought cooking program
= Fit for Life program
= Farm to School program
= PALS (Physical Activity Leaders in Schools)
Parents Community
= Screen Time Reduction Initiative
= ASRTS
All

*A full inventory and description of initiatives is available in Appendix 9
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Health Care and Work Environments

Approximately 60% of PHUs reported being involved in
the provision of programs and services to workplaces.
Also, 75% of PHUs reported that they had guidelines
for the provision and procurement of food that support
healthy eating in the workplace. PHUs reported offering
education sessions on healthy weights to health care
providers.

POLICY AND ENVIRONMENTAL INTERVENTIONS

Only a few PHUs reported initiatives related to policy
and environmental support in the health care or work
environments. Two key initiatives reported included the
Baby-Friendly Initiative and use of the 2006 WHO Child
Growth Standards and 2007 WHO Growth Reference
Charts in PHUs clinics, and for distribution to physicians
in primary health care settings.

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Health unit clinics that provide programs and services
are offered within various health care settings in the
community. Most focus on assessments related to
healthy growth and development of infants, toddlers
and preschoolers. Maternal health is another focus
for these clinics. Examples include screening clinics

for preschoolers for growth and development issues,
nutrition and oral health; breastfeeding clinics; Mother
and Young Child clinics, pre- and post-natal clinics
offered by a nurse practitioner; and Baby & Me Clinics,
which offer well-baby checks that include plotting the
height and weight of children using WHO growth charts.

Programs and services related to continuing education
for the health professional is a key offering by PHUs. For
example, training is provided for health professionals on
weight bias (i.e., discrimination based on weight), Baby-
Friendly Initiative, healthy weights initiatives, physical
literacy (i.e., the ability and confidence to participate in
a variety of physical activities in a variety of settings),
and knowledge and skills related to obesity prevention.
The workplace also provides a unique setting in which
to offer programs using the comprehensive workplace
health promotion approach (15). PHUs reported

that they offer a wide variety of programs related to
healthy eating and physical activity using this approach.
They also reported collaborating with workplaces in
offering the Eat Smart! Workplace Program (11). This
program supports healthy environments by qualifying
workplaces for bronze, silver or gold awards based on

a set five standards: nutrition, food safety, smoke-free
environment, supportive environment and healthy
eating policy.

Table 8.5: Examples of Initiatives Targeting Health Care and Work Environments*

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Health care Health care
childhood = Use of WHO growth charts = On Track Screening clinics for growth and
= Baby-Friendly Initiative development
= Mother and young child clinics
= Wellness clinics for tots
Children
and youth
Parents Health care
= Healthy weight messaging
= Breastfeeding clinics
= Eat Smart! Workplace Program
= Supermarket tours
= Motiv8 workplace series
All Workplace Health care
= Health unit collaboration to support healthy = Healthy weights staff education
environments related to healthy eating and physical = Training for health care workers on physical literacy
activity = Professional capacity-building re: healthy eating
= Baby-Friendly Initiative

*A full inventory and description of initiatives is available in Appendix 9

8. Ontario Public Health Unit Scan of Obesity-Related Initiatives | 122



Message Environments

pamphlets, posters, newsletters and common messages
documents, and social media including websites,

Facebook, blogs and Twitter.

POLICY AND ENVIRONMENTAL INTERVENTIONS

The primary focus for these interventions was the
promotion of guidelines and policies that support healthy
eating and physical activity throughout the life cycle.

SOCIAL AND BEHAVIOURAL INTERVENTIONS

Most PHUs reported being engaged in some form of
programming related to a communications campaign.
The focus of these campaigns was highly varied, and
media sources utilized include print materials, such as

Reported campaigns targeted parents-to-be and new

parents, and focused on the promotion of healthy
eating for the mother and infant. Reported campaigns
targeting the community at large tended to focus on the

promotion of healthy eating, specifically vegetables and

fruit. These also targeted physical activity, specifically

the increase of physical activity through active

transportation. Other reported campaigns targeted the
community at large, in order to change societal norms
related to weight and shape preoccupation, and to
promote healthy weights.

Table 8.6: Examples of Initiatives Targeting Message Environments*

Life stage Policy and environmental changes Social and behavioural programs/initiatives
Infant, early Community Community
childhood = Baby-Friendly Initiative = Social media strategy (Twitter and blog) targeting
parents of young children
= On Track screening clinics for growth and
development
Children Community
and youth = Be Your Best Self communication campaign to take
action on health issues
= Vegetable/fruit campaign
= Newsletters and other health communication to
schools re: healthy eating and physical activity
= Energy drink advocacy campaign
Parents Community Community
= Creating a Healthy School Nutrition Environment = Social marketing campaigns about healthy eating and
campaign physical activity
= Road safety communication campaign
All Community Community

= Health unit collaboration to support healthy
environments related to healthy eating and physical
activity

= Healthy body image promotion

= Sodium campaign

= Healthy Eating-Rethink Your Drink healthy eating
campaign

= Directory of Food Assistance resource

= Healthy eating, physical activity, body image and self-
esteem common messages

*A full inventory and description of initiatives is available in Appendix 9
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Discussion

This scan of Ontario PHUs provides an overview of
programs in which PHUs are involved relating to
healthy weights and obesity prevention in children and
youth. A response rate of 100% was achieved, with

all 36 Ontario health units responding to the survey,
despite other survey requests received by them at the
same time. A significant amount of information was
gathered from PHUs, including the title of the initiative,
a brief descriptor of the initiative, web links associated
with initiatives and whether the initiative had been
evaluated.

PHUs typically do not provide programming that
specifically targets the reduction of childhood obesity.
Their mandate, in accordance with the OPHS, is

to provide programs/services, and support policy
development that promotes and supports modifiable
risk and protective factors — specifically breastfeeding,
maternal and infant health, healthy eating, physical
activity and healthy weights — as they relate to the
promotion of chronic disease prevention and child
health.

Overall, the 36 PHUs reported a total of 433 initiatives
that target the promotion of healthy weights and

the reduction of obesity in children or the whole
population. The initiatives submitted were diverse,
targeting childhood obesity at each life-course stage
(i.e., preconception, prenatal, infant, toddler, preschool
children, school-age children and youth), in addition to
parents and specific vulnerable groups. Some initiatives
were universal, targeting the general population,

as opposed to focusing solely on children. There

were initiatives that targeted each of the five IOM
environments, both from a policy and environmental
direction and a social and behavioural perspective.
Similar to the interventions reported in Chapters 4 and
5, it was found that many of the initiatives had multiple
components. However, it was reported that only one-
third of all initiatives had been evaluated by the PHUs.

Limitations

This scan does not capture all initiatives related to
healthy weights and the prevention of childhood obesity
provided by PHUs across the province. Dependent

upon the survey respondent, the number of initiatives
submitted, categorization of the initiative and level

of detail provided for each initiative varied quite
substantially. In addition, PHUs have a mandate within

the Foundational Standard of the OPHS to conduct
population health assessment, surveillance, research
and program evaluation. It is recognized that PHUs are
engaged in additional activities in these areas that could
not be captured through this survey, such as surveillance
of childhood obesity.

Conclusion

PHUs in Ontario achieve their mandate through
implementation of the OPHS offered within the
community. The majority of PHUs provide programming
by environment and risk and protective factors for
obesity prevention, and/or as a comprehensive healthy
weights program/initiative, and not as a childhood
obesity reduction initiative. The majority (70%) of
initiatives submitted by PHUs were related to programs
or services, while 52% were related to policy, legislation
or advocacy. Although there were 433 initiatives
submitted in total, many of the initiatives were multi-
component interventions. A significant portion of the
initiatives (30%) were related to health communications,
such as written materials, campaigns, etc. The bulk of
programming offered was within the school/after-school
setting and the community at large.
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9. Conclusion

This report was developed to serve as an evidence
primer on the issue of child and youth overweight and
obesity for a panel convened to advise the Ministry of
Health and Long-Term Care on the best way to achieve
its obesity reduction target. Determining the primary
factors associated with childhood obesity is a starting
point to understanding how to reduce and prevent
obesity. Overweight and obesity is a result of a complex
web of risk and protective factors that begin before birth
and continue throughout the life course at the individual,
family, community and societal levels. Although there is
a genetic component, many modifiable risk factors are
associated with overweight and obesity in children and
youth. These include maternal smoking, high
birthweight, rapid infant weight gain, consumption of
sugar-sweetened beverages, physical inactivity,
sedentary behaviour and inadequate sleep. Additionally,
there are factors that have been shown to be protective
against child and youth overweight and obesity, such as
breastfeeding, breakfast consumption and physical
activity. Although there is limited information about
obesity risk factors among children and youth in Ontario,
it has been shown that a substantial number of Ontario’s
children and youth do not get enough physical activity,
and many engage in sedentary behaviours for long
periods of the day, a trend that increases with age.
Additionally, only half of youth consume the
recommended number of vegetable and fruit servings
per day, and many children and youth are consuming
too many calories from sugar-sweetened beverages.

Despite these multi-factorial causal pathways, research
on the effectiveness of interventions to prevent obesity
evaluated with anthropometric outcomes has primarily
focused on interventions set in the school environment,
which have been consistently shown to be effective at
producing small, but clinically and statistically significant,
reductions in measured anthropometric outcomes in
children and youth. These were most often social and
behavioural interventions that aimed to increase healthy
eating and physical activity behaviours and reduce
sedentary behaviours. More effective interventions tend
to address both sides of the energy balance equation,
engage parents, have a longer duration, are designed to
be culturally sensitive, and use both educational and
environmental activities. There is also some evidence of
effectiveness for interventions conducted within home,
community, and preschool and health care settings, and
those that are web- or computer-based.

This review identified three different approaches to
treatment interventions that have been assessed for
efficacy and effectiveness: lifestyle, pharmaceutical and
surgical. Lifestyle approaches were found to be more
effective when they include behavioural therapy, address
several risk factors and include parental involvement.
Pharmaceutical and surgical interventions for the
treatment of obesity in youth can similarly be effective,
but there is limited evidence regarding their long-term
safety. As treatment approaches generally target
individuals rather than populations, the potential
population impact is low when compared to prevention
initiatives. However, in order to prevent the
complications of obesity in children and youth, obesity
treatment approaches play a complementary role.
Fortunately, there are both prevention and treatment
approaches that meet acceptable cost-effectiveness
thresholds, and these interventions can occur in a variety
of settings (e.g., message environment, school and
after-school setting, and within the health care system).

Although there is limited evidence on the effectiveness
of prevention interventions outside of the school
environment, international, national, provincial
jurisdictions and local Ontario public health units are
moving forward with comprehensive multi-level
strategies based on the causal pathway evidence. These
include policies and capacity-building activities to
facilitate the creation of environments in which healthy
eating and physical activity behaviours are fostered, such
as in home, community, workplace, daycare, after-
school, school and health care settings. Various
jurisdictions and settings, including PHUs, have also
focused their efforts beyond risk factors related to
healthy eating and physical activity. For example, some
organizations have established programs or policies to
increase breastfeeding, a protective factor against
childhood obesity.

Evaluating the success of efforts to achieve the Ontario
government’s obesity reduction goal relies on the ability
to establish baseline measurements for childhood
obesity and related risk factors, as well as the monitoring
of these measures over time. Measured BMI-for-age is
most commonly used for monitoring overweight and
obesity in children and youth at the population level.
There are several growth charts to define healthy
growth ranges and related percentiles of BMI relative
to age and sex. Recently, a number of Canadian
organizations have recommended WHO growth charts
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for the standard. Within Ontario, there are a number
of surveys that collect height and weight data, and
although all have limitations, there are opportunities
to leverage existing surveys to measure progress on
meeting Ontario’s obesity reduction goal.

For the purpose of this report, intervention effectiveness
was measured as a reduction in anthropometric
outcomes, given the focus on childhood obesity
reduction. However, many interventions focusing on
obesity prevention target risk factors for obesity and,
therefore, measure effectiveness as changes to these
risk factors, such as increases in physical activity or
improved dietary intake. Measuring behavioural changes
that result from an intervention is often more feasible
due to the amount of follow-up time needed to capture
changes in anthropometric measures, such as weight or
waist circumference. While a change in behaviour may
be observed soon after a programmatic intervention

or when an environmental or policy change is
implemented, anthropometric changes occur over a long
time period and a study’s duration may not be sufficient
to capture the change. Additionally, it is unknown if
reductions in weight/BMI and behaviour changes are
sustained in the long term.

Given the short timeline to deliver this report and the
rapidly growing literature base on childhood obesity,

it was not possible to assess the primary literature on
prevention and treatment interventions. The systematic
review literature privileges experimental design studies,
which are less conductive to assessing the effectiveness
of policy and environmental interventions. Despite this,
there was some evidence of effectiveness, based on

anthropometric outcomes for policy and environmental
interventions in schools (e.g., changes to the types

of food available in cafeterias/vending machines

and increased opportunities for physical activity),
although the evidence of effect on behaviour change
was generally more conclusive. Overall, this report
shows a divide between the current evidence and the
action taken by jurisdictions and PHUs. Both scans
demonstrated that there is strong support for policy and
environmental interventions, but evaluations of these
actions are largely missing from the literature examined.
It is possible that these interventions have not yet been
evaluated or they are currently in progress. However,
jurisdictions have moved forward with the development
of strategies that are not only based on the effectiveness
literature, but also on what is known from the
epidemiologic literature and by extrapolation from
other public health issues, such as tobacco control.

In conclusion, for children and youth, the dynamic
relationships between individual and environmental
factors across a variety of settings are important for
childhood obesity causality, and these relationships
represent important opportunities for intervention.
Given these complex pathways, successful reduction
of overweight and obesity in children and youth will
require a comprehensive approach. This is especially
imperative, as no single intervention emerged from
the literature as a silver bullet to the problem of
childhood obesity, and the accumulation of small effects
from a variety of interventions that target all relevant
environments and settings will likely contribute to

an overall solution.
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Glossary of Key Terms

Adiposity
Advertising

Behaviour
Behaviour

modifications

Body mass index

(BMI)

Built environment

Calorie-dense food

Cochrane Review

Communication

Community

Disability-adjusted
life years (DALYs)

“The state of an excess of body fat” (1).

“A paid public presentation and promotion of ideas, goods, or services by a sponsor that
is intended to bring a product to the attention of consumers through a variety of media
channels, such as broadcast and cable television, radio, print, billboards, the Internet, or
personal contact” (1).

“The manner in which persons or groups conduct themselves, that may be indicative of
thoughts, feelings, moods, emotions, motivation, etc.” (2).

“A method of changing an individual’s conduct based on manipulating environmental
conditions in order to evoke different stimulus-response reactions from those of past
experience, for instance associating unpleasant stimuli with compulsive gambling aims
to discourage the addiction” (2).

“A simple index of weight-for-height that is commonly used in classifying overweight
and (BMI) obesity in adult populations and individuals. It is calculated as the weight in
kilograms divided by the square of the height in metres (kg/m2)” (3). “In children and
youth, BMI is interpreted using growth charts for age and gender and is referred to as
BMiI-for-age and sex, which is used to assess underweight, overweight, and obesity” (1).

“Elements of the physical environment that are man-made, in contrast to the natural
environment.”(3). The built environment includes buildings, parks, transportation
systems, healthy food access, community gardens, walkability and bikeability to name
a few (4).

“Foods and beverages that contribute few vitamins and minerals to the diet but contain
substantial amounts of fat and/or sugar and are high in calories. Consumption of these
foods, such as sugar-sweetened beverages, candy, and chips may contribute to excess
caloric intake and unwanted weight gain in children” (1).

“Cochrane Reviews are systematic reviews of primary research in human health care and
health policy, and are internationally recognised as the highest standard in evidence-
based health care. They investigate the effects of interventions for prevention, treatment
and rehabilitation. They also assess the accuracy of a diagnostic test for a given condition
in a specific patient group and setting. They are published online in The Cochrane
Library” (5).

“The process by which knowledge, ideas, beliefs, techniques, and methods are transmitted
among individuals by word of mouthy, printed media, electronic means, etc.” (2).

“A social entity that can be spatial based on where people live in local neighbourhoods,
residential districts, or municipalities, or relational, as with people who have common
ethnic or cultural characteristics or share similar interests” (1).

“A population-based measure of the burden of disease and injury expressed in terms of
hypothetical healthy life years that are lost as a result of specified disease and injuries” (2).
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Diet

Environment

Evidence

Evidence-based
practice

Exercise

Grey literature

Health disparities

Incremental
cost-effectiveness
ratio (ICER)

Intervention

Intervention,
multi-component

Jurisdiction

Life-course approach

“The composition of food intake, often that a person or a specified group over a
specified period, e.g. the daily diet, or dietary intake” (2).

“The external influences on the life of an individual or community” (1).

“Evidence comprised the interpretation of empirical data derived from formal research
or systematic investigations, using any type of science or social science methods” (6).

Consideration of evidence about likely consequences of interventions, such as
effectiveness and cost-effectiveness, not evidence about need for services (evidence on
the implementation and outcomes of interventions) (6).

“Muscular activity that requires energy expenditure, using inspired oxygen to transform
and metabolize carbohydras” (2).

“Documentary material which is not commercially published or publicly available, such
as technical reports or internal business documents” (3).

“The difference between the levels of health indicators that are observed in a defined
population group and the level that would be expected if this group had the health
experience of the segment of the population that ranks highest in health indicators”(2).

Ratio of the change in costs to changes in effects for an intervention compared to
another. Costs are usually described as monetary units, and effect on health is often
measured in QALYs or DALYs. It provides a way to compare cost-effectiveness across
a variety of disease states and interventions (7).

“Any kind of planned activity or group of activities (including programs, policies, and
laws) designed to prevent disease or injury or promote health in a group of people”
(8). Interventions can be described on the basis of four dimensions: its type (including
content, activities and breadth of focus), how it’s delivered? (e.g., who delivers it,
time-period frequency and duration), its target population and where it’s delivered
(e.g. setting).

“An intervention that includes more than one activity. For example, mass media
campaigns to motivate young people to remain tobacco-free can be combined or
coordinated with additional intervention activities, such as increases in tobacco product
excise taxes, school-based education, and other community-wide education activities” (8).

“Jurisdiction generally describes any authority over a certain area or certain persons.

In the law, jurisdiction sometimes refers to a particular geographic area containing a
defined legal authority. For example, the federal government is a jurisdiction unto itself.
Its power spans the entire United States. Each state is also a jurisdiction unto itself, with
the power to pass its own laws. Smaller geographic areas, such as counties and cities, are
separate jurisdictions to the extent that they have powers that are independent of the
federal and state governments” (9).

“The natural history of human life. A term for conditions that evolve over a large part
or all of the life span from infancy, or even from conception, through adolescence, adult
life, and senescence, sometimes peaking in early adult life, sometimes in middle age, but
generally progressing throughout life as a person grows older. The term is recognition
of the fact that the natural history of many chronic disease and the natural life span of
humans are intertwined” (2).
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Meta-analysis

Non-governmental
organization (NGO)

Nutrition

Obesity
Public health

Physical activity

Physical changes

Prevention

Program

“The critical review and analysis of multiple studies of a causal relationship or a
therapeutic or preventive regiment that yields a quantitative aggregate summary of all
the results. It is a systematic, organized, and structured evaluation of a problem and of
methods used in earlier studies of the problem...The aim is to identify and evaluate the
overall trend in the pooled results of all studies included in the meta-analysis. It is most
often applied to sets of randomized controlled trials (RCTs), but is also used to pool the
results of case control and cohort studies” (2).

“A generic name for not-for-profit organizations or agencies that are separate and
independent from government. Many provide health and social services. Some are
partially supported by government funds” (2).

“The field of science and technology that deals with the process by which an organism
assimilates, digests, and uses food and liquids for normal function, growth, and
development. Nutrition is concerned with the energy value (calories) and the content of
carbohydrate, protein, fat, minerals, and vitamins in food items (Last, 2007)”

“An excess amount of subcutaneous body fat in proportion to lean body mass.” (1).

“Public health focuses on the entire population at both the individual and the community
level. It encompasses a range of activities performed by all three levels of government
(federal, provincial/territorial, and municipal) in collaboration with a wide variety of
stakeholders and communities across the country.” (6).

“Body movement produced by the contraction of skeletal muscles that results in energy
expenditure above the basal level. Physical activity consists of athletic, recreational,
housework, transport, or occupational activities that require physical skills and utilize
strength, power, endurance, speed, flexibility, range of motion, or agility” (1).

Changes in measurements that are used as surveillance of chronic non-communicable
disease risk factors. Examples include BMI, waist circumference, blood pressure, pulse
rate and hip circumference. In this report, changes in physical and clinical measurements
a