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Introduction

In 2008 the Alberta Health Services’ Cancer Prevention Program commissioned a review and
estimation of the direct and indirect costs of overweight and obesity among Albertans aged 15 years
and older for the year 2005. This review and analysis revealed that 60.9% of Alberta’s adults were
overweight or obese and that this excess weight cost the province an estimated $1.27 billion in annual
direct and indirect health care expenses. It was not possible to include the costs of obesity among
children in this analysis since the associations between obesity and various health conditions in children
have not been well quantified. Although the economic costs of childhood obesity remain unclear, the
tull Cost of Obesity in Alberta report highlighted the prevalence and trends in childhood overweight and
obesity in Canada and Alberta, issues in measurement, the associations between obesity and lifestyle
factors, and the health effects of obesity in children. ‘Children’ or ‘childhood’, in the context of this
reportt, includes preschool children (aged 2-5 years), school-aged children (aged 6-11 years), and youth
(aged 12-17 years).

The full technical report can be obtained by contacting the Population Health Innovation and Decision
Support (PHIDS) unit within Alberta Health Services, Population and Public Health, Surveillance and
Health Status Assessment Division (see contact information on inside cover). A summary of the
evidence from the Cost of Obesity in Alberta report related to childhood obesity is provided here.

Specifically, this document summarizes:

»  Definitions of childhood overweight and obesity;

= Data sources for and comparisons of self-reported and measured rates of childhood
obesity in Canada;

= Childhood obesity prevalence and trends in Canada and Alberta;

= The relationships between lifestyle and environmental factors and childhood obesity; and,

» The health effects of obesity in children.
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Definitions of childhood overweight and obesity

Classifications of overweight and obesity in children aged 2-17 years are typically based upon the
results of an individual’s Body Mass Index (BMI), which is calculated by dividing weight in kilograms
by height in metres squared (1,2)

Weight

Height
Where weight is measured in kilograms and height is measured in metres.

Because children and youth are still growing, the criteria for classifying BMI differ from those used for
adults. Two sets of criteria have commonly been used to distinguish overweight and obesity in
children: The International Obesity Task Force (IOTF) criteria (3) and the Centre for Disease Control
(CDC) sex-specific BMI-for-age growth charts (4). While the two sets of criteria yield similar results,
the IOTF reference values generally give lower estimates of obesity prevalence for young children and
higher estimates of obesity prevalence for older children compared to the CDC growth charts (5).

The IOTF criteria, which are used most often in Canada and in this report, are based on growth data
from the U.S., Great Britain, the Netherlands, Brazil, Hong Kong, and Singapore and categorize BMI

in children as “neither overweight nor obese”, “overweight”, or “obese” based on sex- and age-specific
BMI thresholds (3) (Table 1).

Table 1: International Obesity Task Force Reference Cut-off Points
for Childhood Overweight and Obesity (3)

The CDC BMI—for—age growth charts Overweight cut-off points Obesity cut-off points

define BMI ranges for children to

. - BMI greater than or equal to BMI greater than or equal to
account for differences in body

. . Age (years) Boys Girls Boys Girls
composition in males and females and 2 18.41 18.02 20.09 19.81
: " 25 18.13 17.76 19.80 19.55
ch?mges in body compqmﬂon as 5 = S = e
children grow (Appendices A and B). 35 17.69 17.40 19.39 19.23
: 4 17.55 17.28 19.29 19.15
Using these growth charts, body 45 17 47 1719 19.26 19.12
weight status is classified using these 5 17.42 17.15 19.30 19.17
. 55 17.45 17.20 19.47 19.34

ranges (4) : 6 17.55 17.24 19.78 19.65
. 6.5 17.71 17.53 20.23 20.08

. BMI.less than the 5th. percentileis 5 1792 1775 20.63 2051
classified as ‘underweight’. 75 18.16 18.03 21.09 21.01

8 18.44 18.35 21.60 2157

= BMI between th§ 5th and less than g¢ 1876 1889 917 5918
the 85th percentile represents a 9 19.10 19.07 277 2281
‘health ioht 95 19.46 19.45 23.39 23 46
calthy weight'. . 10 19.84 19.86 24.00 24.11

» BMI between the 85th percentile 105 2020 2029 24 57 2477
d less than the 95¢h o | 11 20.55 20.74 2510 25.42

and less than the Yoth pereentiie 1S 495 20.89 21.20 2558 26.05
classified as ‘overweight’. 12 21.22 21.68 26.02 26.67

125 21.56 22.14 26.43 27.24

L] BMI greater than the 95th 13 21 91 29 58 26 84 27 76
percentile is classified as ‘obese’. 13.5 22.27 22.98 27.25 28.20

14 22.62 23.34 27.63 2857

145 22.96 23.66 27.98 28.87

15 23.29 23.94 28.30 29.11

15.5 23.60 2417 28.60 29.29

16 23.90 23.37 28.88 29.43

16.5 24.19 24.54 29.14 29.56

17 24 .46 24.70 29.41 29.69

175 24.73 24.85 29.70 29.84

18+ 25.00 25.00 30.00 30.00
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Limitations of the Body Mass Index

There are limitations to the BMI in terms of sensitivity and specificity for identifying overweight and
obesity. Levels of physical fitness, ethnic origin, frame size, biologic maturation are all factors that
may affect the accuracy of the BMI measure in children. BMI is not a perfect indicator of body
fatness in children, and its use can falsely classify children with a normal amount of body fat as
overweight and children who are overweight as not overweight. Factors which may falsely elevate
BMI and classify a child with a healthy weight as overweight include enhanced muscular development
(the BMI does not distinguish lean body mass from fat mass), large head size, and a high torso-to-leg
ratio (0,7). Additionally, BMI values vary according to degree of sexual maturity, which is not
considered in the context of the population-based reference cutoffs presented above (6). The
implications of these limitations should be considered throughout this document. At an individual-
level, the BMI should be supplemented with other clinical markers of body weight, and weight-related
health risk; however, currently at the population-level, the BMI is a widely-available and reasonable
measure for comparing body weight statuses.
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Self-reported, parent-reported, and directly-measured
prevalence of childhood obesity: Data sources and
comparisons

Several national and provincial surveys conducted since the 1970’s have assessed the measured and
self- or parent-reported prevalence of obesity and overweight among children in Canada. These
surveys provide a baseline measurement for examining childhood obesity in the country as well as
changes in children’s weight status over time. It is, however, important to differentiate between
surveys using self- or parent-reported height and weight data and those using directly measured data
because of differences in resultant estimates of the prevalence of overweight and obesity (described
below).

Directly-measured prevalence of childhood obesity: Data sources

The following national surveys included direct measurements of children’s heights and weights:

» The Nutrition Canada Survey (NCS) (1970-72): The NCS was the first comprehensive
national survey to examine the food consumption patterns of all ages and to determine the
prevalence of nutritional diseases (8). While the NCS provides the earliest estimate of
measured obesity among Canadians, its low response rate (46%) and smaller sample size
relative to other national surveys (n=12,795) result in an inability to confidently assess the
weight-related trends for specific age groups, and at provincial levels (5).

» The Canada Health Survey (CHS) (1978-79): The CHS was conducted to obtain a better
understanding of a wider range of health determinants in Canada, including biological,
environmental and lifestyle factors, as well as access to and utilization of the healthcare system
(8). Physical measurements, including height and weight, were collected from a third of the
CHS sample. Because of its larger sample size (n=31,668) and higher response rate (86%), the
CHS provides a baseline for comparing childhood obesity rates over time in Canada (5).

+ The Canadian Community Health Survey (CCHS), Cycle 2.2 (2004): The CCHS is a
nationally-representative survey conducted annually by Statistics Canada to assess health status,
health care utilization and health determinants for the Canadian population (9,10). Before
2007, the CCHS was conducted bi-annually and consisted of two alternating cycles. The first
cycle of each survey (2001, 2003, 2005, and 2007) collected data on the general health of over
130,000 respondents aged 12 and over, at the health region level. The second cycle (2002, 2004,
and 20006) collected information on specific topics from a smaller sub-sample of 30,000
respondents, and was designed to provide valid data at the national and provincial level, but not
at regional levels (11). All of the first cycle CCHS collected self- or parent-reported height and
weight data depending on the age of the child. However, only Cycle 2.2 (2004, Nutrition focus)
collected directly measured heights and weights from all respondents aged 2 and older (12). In
Alberta the sample size for this survey was 3,116 respondents. The overall Canadian sample
size was approximately 35,000 (12).

» The Canadian Health Measures Survey (CHMS) (2007-2009): The CHMS directly
measured numerous indicators of physical health including BMI, waist circumference, blood
pressure, heart rate, lung functioning, and cardiovascular fitness (13). This survey included a
sample of approximately 5,000 Canadians aged 6-79 years that was representative of the
Canadian population; however, the sample size is inadequate to make province-specific
conclusions (n=666 for the Prairie provinces of Alberta, Saskatchewan and Manitoba) (14).

7
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Self- or parent-reported prevalence of childhood obesity: Data sources

Self- or parent-reported height and weight data is often the most feasible method of measuring changes
in childhood obesity over time, however, the self-or parent-reported prevalence of obesity cannot be
directly compared with the measured prevalence (described in greater detail in the next section). In
addition to the CCHS (core content), two other national surveys have collected self- or parent-reported
height and weight data for children (15,106):

« The National Population Health Survey (NPHS): The NPHS began in 1994 and is a bi-
annual survey that includes both cross-sectional and longitudinal components. The cross-
sectional NPHS component was replaced in 2000/01 by the CCHS, but the longitudinal
component is scheduled to continue every two years until 2014. To date, approximately 17,000
Canadian adults and children have been surveyed in the longitudinal NPHS.

» The National Longitudinal Survey of Children and Youth (NLSCY): Conducted jointly
by Statistics Canada and Human Resources and Social Development Canada, the NLSCY is a
comprehensive survey that started in 1994 and follows the development and wellbeing of
children from ages 0—11 years through adulthood. New children are added to the cohort each
year and are then assessed bi-annually until age 25. The latest NLSCY cycle (Cycle 7) was
comprised of 37,655 children and youth aged from 0-9 and 12-23. Most information is
collected from parents on behalf of their children during a household interview.

Comparison of the self- or parent-reported versus the directly-measured
prevalence of childhood obesity

Although self- or parent-reported prevalence data for childhood obesity is available at more frequent
and regular intervals (all CCHS cycles, NPHS, NLSCY), evidence has shown that directly-measured
height and weight data is considerably more accurate for calculating and classifying BMI levels among
both children and adults (17-19). In general, when compared to directly-measured heights and weights,
self-reported heights and weights among youth and adults underestimate the prevalence of overweight
and obesity (classified using the BMI), while parent-reported heights and weights (for children younger
than age 12) overestimate the prevalence of overweight and obesity.

For adults, the use of self-reported BMI data tends to underestimate the true prevalence of overweight
and obesity, likely because many individuals tend to underestimate weight and overestimate height (17-
19). A comparison of self-reported and directly measured height and weight data from a sub-sample of
2005 CCHS respondents aged 12 and older revealed that the prevalence of obesity was 7.4 percent
higher when the measured data was used (22.6%) than when the self-reported data was used
(15.2%)(20). Looking specifically at the difference between self-reported and measured prevalence of
obesity among youth and young adults aged 12-24 years, this reporting bias was apparent, but was
stronger among older segments of the population. Among males aged 12-24, the measured prevalence
of obesity was significantly greater than the self-reported prevalence (7% versus 4%); however, among
females of the same age, the measured and self-reported prevalence were not significantly different
(8% versus 7%) (20).
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This same reporting effect is not seen for children aged 2 to 11 years, who typically do no report their
own height and weight in population surveys. Within surveys like the CCHS and the NLSCY, parents
report height and weight for children aged 11 years and younger. Parents tend to underestimate
children’s height (5), and consequently, when parental reports of height and weight are used to
calculate children’s BMI statuses, overweight and obesity levels are higher than those based on directly
measured data. This is particulatly true for younger children who have rapid growth rates. Indeed,
when parent-reported BMI data from the 2002/03 NLSCY was compated with directly-measured data
from the 2004 CCHS, the percentage of children aged 2 to 5 years who were either overweight or
obese was 14.6 percentage points higher in parent reports than in measured BMI results (Table 2).
Similarly, the percentage of children aged 6 to 11 years who were either overweight or obese was 6.3
percentage points higher in parent reports than in directly measured results (5).

Table 2. Difference in BMI for overweight and obesity in children, aged 2-11, by collection method (5)

p— 2002/ 03NLSCY 2004 CCHS D'ﬁg:::jrggt::;';:r';ﬁ‘t"'y'
(reported by parent) (directly measured) reported prevalence*

Aged 2to 5
Average BMI 17.2 16.4 -0.8
Overweight/obese (%) 36.1% 21.5% -14.6
Obese (%) 20.1% 6.3% -13.8

Aged 6 to 11
Average BMI 18.2 18.1 -0.1
Overweight/obese (%) 32.1% 25.8% -6.3
Obese (%) 11.7% 8.0% -3.7

*The difference was determined by subtracting the average BMI or prevalence of overweight/obesity based on parent-reported data
from the average BMI or prevalence of overweight/obesity based on directly-measured data.

A more recent comparison of self-reported and directly-measured BMI among children and youth
from the CHMS (2007-2009) revealed similar findings; For children aged 6-11 years, self-reported data
(as reported by parents) resulted in higher estimates of the prevalence of overweight and obesity
(Figure 1) (21). It appears that this discrepancy is greater for boys than girls. Among youth aged 12-17
years who report their own height and weight, the self-reported and measured prevalence of excess
weight were more similar.
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Figure 1: Comparison of self-reported and measured prevalence of overweight and obesity in Canada, classified
using BMI, ages 6-17 years, 2007-2009 ¥ (21)
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*The following prevalence estimates should be used with caution due to their high variability (coefficients of variation from 16.6% to
33.3%): self-reported rate of overweight among girls aged 12-17 years, self-reported obesity rates among 12-17 year olds, and
boys aged 6-11 years and 12-17 years, and measured rates of obesity among 12-17 year olds, boys aged 12-17 years, and girls
aged 6-11 years and 12-17 years.

The prevalence estimate for self-reported obesity among girls aged 12-17 years was too unreliable to be published (coefficient of
variation greater than 33.3%)
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Childhood obesity prevalence and trends in Canada and
Alberta

Canadian trends in childhood obesity

In 2004, 26% of Canadian children and youth aged 2-17 years were classified as overweight or obese
using BMI from measured heights and weights (5). Shields (2006) compared this estimate from the
2004 CCHS (Cycle 2.2) with data from the Canada Health Survey of 1978/79 which also assessed
height and weight using objective measurement (5). Between 1978/79 and 2004 the prevalence of
overweight among Canadian children and youth increased from 12% to 18% while the prevalence of
obesity increased from 3% to 8% (Figure 2). This rate of increase was similar among boys and gitls.
Data from the more recent CHMS (2007-2009) reveals that the prevalence of childhood overweight
and obesity in Canada has remained relatively stable between 2004 and 2007-09 (Figure 2).

Figure 2: Prevalence of childhood overweight and obesity in Canada, classified using BMI, by sex, ages 2-17
years', 1978/79, 2004, and 2007-09 (5,21)

35

@ Obesity
30 A @ Overweight

25

20
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10 A

Prevalence of overweight and obesity (%)

1978-79 2007-09 | 1978-79 2007-09 | 1978-79 2007-09

"The Canada Health Survey and Canadian Community Health Survey included children aged 2-17 years, while the Canadian Health
Measures Survey only included children aged 6-17 years.

*Estimates should be used with caution (coefficient of variation between 16.6% and 33.3%)
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Between 1978/79 and 2004 the combined prevalence of overweight and obesity remained unchanged
at 21% for children aged 2-5 years, but doubled among children and youth aged 6-17 years (Figure 3).
The most dramatic change across all age groups has been in the prevalence of obesity. Between
1978/79 and 2004 obesity rates tripled among 12-17 year olds, and also likely rose in the younger age
groups. The 1978/79 obesity prevalence estimates for 2-11 yeat-olds were excluded because of a small
sample size. The small number of children aged 2-11 years of age identified as obese precluded the
identification of a statistically significant trend, however, it is possible that a substantial proportion of
Canadian children shifted from overweight BMI status to obese BMI status during this 25 year time
period. It is noteworthy that 6% of children aged 2-5 years and 8% of those aged 6-11 years were
classified as obese in 2004. The most pronounced increases were in the proportions of youth aged 12
to 17 years. This finding is particularly important given that adolescence is a critical period for the
development as well as prevention of adult obesity (5).

Figure 3; Prevalence of overweight and obesity in Canada, classified using BMI, by age, ages 2-17 years,
1978/79, 2004, and 2007-09 (5,21)
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"The obesity prevalence estimate has a coefficient of variation greater than 33.3%, therefore it cannot be released and the combined
prevalence of overweight and obesity is shown.

fEstimates should be used with caution (coefficient of variation between 16.6% and 33.3%)
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Provincial trends in childhood obesity

Although provincial time trends in the directly-measured prevalence of overweight and obesity for the
last 30 years are not available, the CCHS 2004 (Cycle 2.2) provides a cross-sectional look at overweight
and obesity across Canadian provinces (Figure 4) (22). More recent data from the 2007-09 CHMS is
not available at the provincial level due to the smaller sample size of this survey. Nevertheless, the
2004 data reveals that:
» In Canada, 18.1% of children and youth were overweight and an additional 8.2% were obese.
= Alberta had the lowest combined rate of childhood and youth overweight and obesity in the
country (21.8%), including 14.3% of Albertan children and youth who were overweight and
7.5% who were obese.
»  The highest rates of childhood and youth overweight and obesity (combined) were in
Newfoundland and Labrador (35.6%), New Brunswick (34.2%), and Nova Scotia (32.0%).

Figure 4: Prevalence of childhood overweight and obesity, classified using BMI, Canada and provinces, ages 2-
17 years, 2004 (22)
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fEstimates should be used with caution (coefficient of variation between 16.6% and 33.3%)
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The 2004 measured CCHS data showed that 10.3% of Albertan children aged 2-11 years were
overweight compared to 16.9% in Canada, a difference which was statistically significant. In this same
age group, the prevalence of obesity among Albertan children was also lower than the Canadian
average (5.8% compared to 7.4%), though this difference was not statistically significant. The
prevalence of both overweight and obesity was similar among Alberta and Canadian youth aged 12-17
years (20.2% versus 19.8% overweight and 10.1 versus 9.4% obese) (Figure 5).

Figure 5: Canadian and Albertan prevalence of overweight and obesity, classified using BMI, ages 2-17 years,
2004 (16)
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Relationships between lifestyle and environmental factors and
childhood obesity

Childhood obesity and urban versus rural region of residence

While the prevalence of excess weight among Canadian adults is lower in larger urban centers when
compared to smaller towns and rural areas, this same pattern has not been observed among children
(23). Using data from the CCHS 2004, Shields and Tjepkema (2006) examined the relationship between
overweight/obesity and region of residency in both children and adults (23). The average prevalence
of overweight and obesity among Canadian children living in urban or census metropolitan areas
(CMAs) was not significantly different from that of children living in non-CMAs (25.8% in CMAs
compared to 27.0% in non-CMAs).

Interestingly, when this association was examined at the provincial level, Alberta was identified as the
only province that had significant differences in the prevalence of excess weight between urban and
rural areas. Albertan children and youth were significantly more likely to be overweight or obese if
they lived in non-CMAs (26.9%) than in CMAs (18.6%). The prevalence of overweight and obesity
(combined) among children in Calgary and Edmonton were 16.0% and 21.4%, respectively (23). The
higher rates of both adult and childhood overweight and obesity in more rural areas of the province
suggest that these are important regions to target with obesity prevention and reduction initiatives.

Childhood obesity and dietary patterns: Fruit and vegetable intake

Not surprisingly, fruit and vegetable intake, which is commonly used as an indicator of overall diet
quality, shows robust associations with childhood obesity. Further analysis of CCHS 2004 data
illustrates that children consuming fewer than 5 daily servings of fruit and vegetables per day are
significantly more likely to be overweight or obese than children consuming 5 or more daily servings of
vegetables and fruit (Figure 6). The 59% of Canadians aged 2-17 years who consume fewer than 5
servings of vegetables and fruit per day are significantly more likely to be overweight or obese than
those consuming more vegetables and fruits (5).

Figure 6: Prevalence of overweight and obesity, by daily fruit and vegetable consumption, Canada, ages 2-17
years, 2004 (5)
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Childhood obesity, physical activity and sedentary behaviour

Although Shields (2006) did not find consistent relationships between physical activity level and
prevalence of childhood obesity across age and sex groups, screen time (as an indicator of sedentary

activity) was associated with higher levels of overweight and obesity (classified using BMI) among
children (5).

There was no significant association between physical activity levels and overweight or obesity among
children aged 6 —11 and gitls aged 12—17, as measured in the 2004 CCHS (Figures 7 and 8). Among 12-
17 year old boys, the combined rate of overweight/obesity was, surprisingly, higher among
active/moderately active boys compared to sedentary boys (33% compared to 29%), though this
difference was not statistically significant. The obesity rate among sedentary boys aged 12-17 years was
significantly higher than that of active or moderately active boys of the same age (16% versus 9%),
while the prevalence of overweight was significantly higher among boys who were active or moderately
active compared to those who were sedentary (24% versus 13%)(Figure 8) (5). Limitations of the BMI
as an indicator of overweight and obesity may account for this observation. This pubertal male
population may actually be experiencing an increase in muscle mass (not fat mass) due to increased
testosterone levels and physical activity. Alternative indicators of weight-related health risk, such as
waist circumference or percent body fat, may be more appropriate for this population group.
Additional research is required to understand the growth patterns in this population group.

Screen time, an indicator of sedentary behaviour, includes the amount of time spent watching
television, playing video games, and using the computer. There is a strong correlation between amount
of screen time and the prevalence of childhood overweight and obesity. Children aged 6—11 years who
had more than two hours of daily screen time in 2004 were nearly twice as likely to be overweight or
obese as children who had one or less hours of daily screen time (35% versus 18%) (Figure 7) (5).

For youth aged 12—17 years, screen time was measured on a weekly basis. Similar to the findings in
younger children, the prevalence of overweight and obesity was higher among youth with greater
amounts of screen time. Only 23% of youth with less than 10 weekly hours of screen time were
overweight or obese, while 35% of youth with 30 or more hours of weekly screen time were
overweight or obese (Figure 8) (5).
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Figure 7: Prevalence of overweight and obesity, classified using BMI, by weekly hours of physical activity and
daily hours of screen time, Canada, ages 6-11 years, 2004 (5)
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Figure 8: Prevalence of overweight and obesity, classified using BMI, by leisure time physical activity level and
weekly hours of screen time, Canada, ages 12-17 years, 2004 (5)
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Childhood obesity, household income and parental education level

Based on 2004 CCHS data, there is an inconsistent association between childhood obesity and
household income (5). Children and youth aged 2-17 in middle-income households were more likely
to be obese (10%) than those in low- and high-income households (6%) (Figure 9). Other literature in
this area clearly suggests that children from lower income households are more likely to be overweight
and/or obese than children from higher income households (24-26). A much clearer association was
found between the highest level of education attained by household members and the likelihood of
children from that household being overweight or obese. Children and youth from households where
the highest level of education was a high school diploma (or less) were significantly more likely to be
overweight or obese (31%) than those living in households where the highest level of education was
postsecondary graduation (25%)(Figure 9) (5).

Figure 9: Prevalence of overweight and obesity, classified using BMI, by household income and highest level of
education in household, Canada, ages 2-17 years, 2004 (5)
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The health effects of obesity in children

The immediate impact of overweight and obesity on children’s health and wellbeing and the growing
body of evidence demonstrating that overweight and obese children are more likely to become obese
adults are cause for alarm (27-29). The effects of excess weight on health status, morbidity and
premature mortality in adults are well established but there remain considerable gaps in the evidence
base surrounding the relationships between childhood obesity and future adult health outcomes.
Specifically, it is not clear which BMI level at any given age during childhood is associated with optimal
adult health (30,31). Awvailable data suggests that obese children are more likely to have a number of
diseases and health disorders such as bone and joint deformation during growth, asthma, and sleep
apnea (32). Itis also clear that overweight and obese children have higher blood pressure, more
abnormalities in serum lipid levels and higher levels of insulin resistance than children of a normal
weight. All of these conditions are hallmarks of early metabolic disease and susceptibility to
atherosclerosis and other cardiovascular diseases (32). These conditions occur in addition to the
psychological effects associated with the social stigma frequently attached to childhood obesity. Obese
children are more likely to be discriminated against by their peers and to have poor self esteem and
body image, which affect their emotional development and increase risks for depression (33).

This section provides a very brief overview of four obesity-related health conditions that may appear
during childhood, including cardiovascular disease, asthma, type 2 diabetes, and obstructive sleep
apnea. It should be noted that the largest health impact of childhood obesity actually manifests in
adulthood due to the propensity of obese children to carry excess weight in adulthood. The
development of weight-related chronic disease occurs gradually, with the greatest burden of obesity in
terms of disease incidence, morbidity, human suffering, premature death and economic costs occurring
most often in adulthood. Longitudinal research is required to clarify the relationship between excess
weight during childhood and the burden of disease in adulthood.

Cardiovascular Disease

Obesity is considered to be the leading cause of hypertension, dislipidemia, abnormalities in left
ventricular mass or function, hyperinsulinemia or insulin resistance, and other risk factors for the
development of myocardial infarction, stroke, and other cardiovascular-related conditions in children
(34,35). Results from the Bogalusa Heart Study (a longitudinal study of CVD risk factors that has been
ongoing since 1972) demonstrated that, compared to children of a normal weight, overweight children
aged 5-17 years were (30):
» 2.4 times more likely to have elevated diastolic blood pressure and 4.5 times more likely to have
high systolic blood pressure;
« 3.0 times more likely to have raised LDL-cholesterol, 3.4 times more likely to have low LDL-
cholesterol, and 7.1 times more likely to have elevated triglyceride levels; and,
= 12.1 times more likely to have high fasting insulin concentrations.

It is clear that the adverse effects of obesity on the cardiovascular system which are well-known in
adults are also present among children (34). Longitudinal research, mainly from the Bogalusa Heart
Study, suggests that significant associations exist between cardiovascular risk profiles associated with
obesity during childhood and those observed during adulthood; however, the difference in adult
cardiovascular risk between adults who were obese as children and those who were not obese as
children has not been clearly distinguished (34)(). This association has been more clearly quantified
among youth (aged 14-19 years) in a longitudinal study demonstrating that male and female youth
within the highest BMI category had 2.9 and 3.7 times greater risks, respectively, of developing
ischemic heart disease as adults when compared to youth in the lowest BMI category (37).
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Asthma

Asthma is a chronic inflammatory disorder of the airways that can cause wheezing, difficultly breathing
and chest pain. Itis the most common chronic disease among North American children and evidence
suggests that its prevalence is increasing in Canada (38,39).

Body weight is one of several risk factors that contribute to the development of asthma. Other risk
factors include diet quality, air pollution, environmental tobacco smoke, family history of asthma, and
decreased exposure to infectious agents. While the association between body weight and asthma risk
has been described as relatively weak in comparison to some of these other risk factors (38), evidence
suggests that this may be changing. A systematic review and meta-analysis of research investigating
weight status and asthma found that studies published between 1966 and 2000 generally showed a
negative association between body weight and asthma, while studies published after 2000 showed a
positive association (38). Among children aged 6-19 years, a high body weight (classified using BMI)
was associated with a 50% increased risk of developing asthma. This same study estimated that 6.6%
of all cases of childhood asthma could be due to overweight. Similarly, an analysis of data from the
Third National Health and Nutrition Examination Survey (NHANES III) in the US found that the
prevalence of asthma among children aged 4-17 years rose significantly across increasing BMI levels,
from 8.7% among children with the lowest BMI (first quartile) to 14.9% among children with the
highest BMI (fourth quartile) (40).

In Canada, the burden of asthma among children and youth is substantial. Health Canada reports that
the prevalence of asthma has increased since 1994 among all children and youth except boys aged 4-7
years (41). Between 1994/95 and 2000/01 the rate of asthma among Canadian children rose by from
11.1% (518,400 children) to 13.4% (586,000) (42). Data from the 2000/01 NLSCY reveals that 15.6%
of Canadian children aged 4—11 years have been diagnosed with asthma, and that 8.3% of children
aged 12 years and older have been diagnosed with asthma (43). Boys have a higher prevalence of
asthma than girls under the age of 12 years, however, after 12 years of age and into adulthood, the
prevalence of asthma is higher in females (41). Asthma is also a major cause of hospitalization for
young children in Canada accounting for an estimated 10-12% of all hospital admissions in children
aged 0-4 years and 8% of all hospital admissions among children aged 5 to 14 years (39,43).

Type 2 Diabetes

Type 2 diabetes has previously been referred to as “adult-onset” diabetes, since it normally develops in
adults after the age of 35. However, new evidence indicates that type 2 diabetes is being diagnosed at
increasing rates among younger age groups and it is strongly linked to obesity (44). It is now estimated
that approximately 45% of child diabetes cases in the U.S. are type 2 and over 90% of children who
have type 2 diabetes are overweight or obese (30,45).

A House of Commons Health Committee report from the United Kingdom notes that children with
type 2 diabetes, which is more difficult to control than type 1 diabetes, are at elevated risk for a myriad
of chronic health problems throughout their lives (46). More immediate health outcomes observed in
youth with type 2 diabetes include diabetic keto-acidosis, hyperglycemia, and malignant hyperthermia-
like syndrome with rhabdomyolysis (skeletal muscle breakdown) (47). Similar to the progression of
diabetes among adults, diabetes among children and adolescents has been associated with increased
risk of a number of chronic conditions, including hypertension, nephropathy, neuropathy, retinopathy,
dislipidemia, cardiovascular disease and atherosclerosis(47).
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Obstructive Sleep Apnea

Obstructive sleep apnea (OSA) in children is characterized by a partial or total upper airway
obstruction during sleep that recurs throughout the night (35). Although OSA was recognized in the
late 1800s, it has only recently been identified as a public health problem among children and youth
(35). While the extent of OSA among Canadian children is unknown, the prevalence of OSA in U.S.
children aged 2—8 has been estimated to be approximately 3% (35). Children who are overweight or
obese are at increased risk of developing OSA, with some estimates indicating that every 1 unit increase
in BMI is associated with a 12% increased risk of having OSA (43,48).

Although the prevalence of OSA is lower among children than adults, untreated OSA may
compromise physical, behavioural and cognitive development and contribute to excessive daytime
sleepiness and hyperactivity in children (49). More severe cases of childhood OSA have been
associated with hypertension, failure to thrive, developmental delay, and sudden unexpected death (35).

In a study assessing risk factors for sleep disordered breathing (SDB, defined as the occurrence of
repetitive episodes of complete or partial obstruction of the upper airway during sleep) among children
aged 2-18 years, obese children (defined in this case by a BMI of 228kg/m2) were four to five times
more likely to have SDB than non-obese children (48). This same study found that for every 1 kg/m’
increase in BMI above the mean BMI for the study sample, the risk of SDB increased by 12% (48).
More research is required with larger sample sizes to investigate the obesity-OSA association among
children and youth (48).
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Summary

Over the past 30 years, the prevalence of overweight and obesity among children in Canada increased
from 15% to 26%, when data from the 1978/79 Canada Health Survey and the 2007-2009 Canada
Health Measures Survey are compared. The most recent estimates for Alberta indicate that
approximately 22% of the provinces’ children and youth were overweight or obese, which was the
lowest provincial prevalence in all of Canada in 2004. While this is a positive finding for the province,
it is largely attributable to the lower prevalence of overweight and obesity among Albertan children
aged 2-11 years relative to their Canadian counterparts. In contrast, Albertan youth aged 12-17 years
have similar rates of overweight and obesity, classified using BMI, as Canadian youth, illustrating the
need for obesity prevention targeting children as they transition into the period of youth and
adolescence. Other important target populations for childhood obesity prevention and reduction
interventions include children and youth living in the provinces rural regions and those coming from
households with lower levels of parental education.

When assessing changes in the prevalence of overweight and obesity over time and in the distribution
of growth status across various segments of the population, it is ideal to use measured heights and
weights for the determination of BMI status. Self-reported heights and weight data collected from
youth aged 12-17 years and parent-reported height and weight data collected for children aged 11 years
and younger are associated with respective underestimates and overestimates of the true prevalence of
excess weight among children in these population groups. As described earlier, BMI is unable to
differentiate between lean body mass and body fat, and its accuracy as an indicator of weight-related
health risk in children is influenced by levels of physical fitness, ethnicity, frame size, and biological
maturation. Possible indicators that might complement BMI in future research may include percent
body fat and waist circumference.

Children and youth who are overweight or obese are more likely to suffer from a number of health
conditions, including hypertension and other cardiovascular disease risk factors, type 2 diabetes,
obstructive sleep apnea, and asthma. Because of a lack of evidence on the associations between
childhood obesity and the risk of developing various health conditions and chronic diseases later in life,
it is not possible to accurately estimate the economic burden of obesity among children and youth.
Recognizing that excess weight among children and youth tends to be maintained into adulthood, and
that the costs of adult obesity in Alberta for 2005 were estimated at $1.27 billion, it is likely that
overweight and obesity in childhood are also associated with, or pave the potential to lead to,
substantial costs to the healthcare system.

The information presented in this evidence brief provides only an overview of the highly complex issue
of childhood obesity; however, it provides enough detail to support the dedication of time and
resources towards research, programs, policies and other initiatives that will effectively reduce
childhood obesity both through treatment and prevention.
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Appendix A: CDC BMI-for-age Growth Chart for Males aged 2-20 years (4)
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Appendix B: CDC BMI-for-age Growth Chart for Females aged 2-20 years (4)
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