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Executive Summary

This report highlights new analyses of the prevalence, determinants and impact of obesity in Canada. 
The first three chapters describe the prevalence of obesity among adults, children and youth, and Aboriginal 
Peoples, combining new and existing estimates. This is followed by new analysis of the determinants 
of obesity, using an innovative measure of risk, and the impact of modifying determinants, as well as an 
updated estimate of the health and economic costs of obesity. The final chapter summarizes key lessons 
learned from the international literature on obesity prevention and management. 

Prevalence
Over one in four Canadian adults (estimates range from 24.3%-25.4%) are obese, according to measured 
height and weight data from 2007-2009. Of children and youth aged 6 to 17, 8.6% are obese. Generally, 
actual measurements of height and weight result in higher estimates of obesity than data obtained 
from self-reports. 

Between 1981 and 2007/09, measured obesity roughly doubled among both males and females in most 
age groups in the adult and youth categories. Not only has the prevalence of obesity increased over time 
but obesity is becoming more severe and fitness levels are decreasing as well. Since the late 1970s, for 
example, increases in the prevalence of obesity have been proportionately greater for the heaviest weight 
classes. Research also suggests a trend toward increased adiposity and decreased fitness for children, 
youth and adults.

Obesity varies substantially by geographic area. Obesity prevalence ranges from 3.4% to 34.3% across 
countries in the Organisation for Economic Co-operation and Development (OECD). New analyses show 
that the variation in self-reported obesity across health regions within Canada is similarly large, ranging 
from 5.3% to 35.9%. 

As with previous studies, new analysis discussed in this report also show that self-reported obesity 
remains more prevalent among Aboriginal peoples than in the Canadian non-Aboriginal adult population: 
for example, 25.7% among off-reserve Aboriginal adults compared with 17.4% among non-Aboriginal adults 
in Canada (according to self-reported data from the 2007/08 CCHS). On-reserve First Nations groups tend 
to have a higher prevalence still, with over one-third (36.0%) estimated as obese, based on 2002/03 data. 
Self-reported obesity among adults is similar for Inuit, off-reserve First Nations, and Métis populations 
(23.9%, 26.1% and 26.4%, respectively), whereas childhood obesity varies from 16.9% among Métis to 
20.0% among off-reserve First Nations to 25.6% among Inuit. The estimated prevalence of obesity among 
Aboriginal peoples in Canada can be derived from several sources, but no single source offers a complete 
picture of on- and off-reserve First Nations, Inuit and Métis.

Determinants
Research has identified a number of determinants associated with obesity, including physical activity, diet, 
socioeconomic status, ethnicity, immigration, and environmental factors. A population health approach to 
understanding obesity examines both the proximal or more immediate factors linked to obesity, such as 
diet and activity, as well as more distal factors, such as community and socioeconomic characteristics. 
However, the patterns involved are complex, and determinants are interconnected; furthermore some 
factors, such as income and education, tend to give rise to different associations for men than women. 
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Because risk factors for obesity often occur together, analyses are presented that statistically account 
for several social determinants of health and health-related behaviours. These analyses, which report 
their findings in terms of population attributable risk (PAR) and population impact number (PIN), offer 
insight from a population perspective into the proportion and number of cases of overweight and obesity 
that may be associated with these determinants. 

For example, on the basis of this approach, physical inactivity emerged as most strongly associated 
with obesity at the population level for both men and women after adjusting for age and other health, 
behavioural and social determinants. As well, distal or indirect factors such as income, rural residence 
and minority status continued to have an association with obesity even after controlling for more direct 
health behaviours, such as inactivity, fruit and vegetable consumption and alcohol use. 

Such research, while theoretical, may help to inform decisions by Canadian policy-makers, health promoters 
and health care providers on targeting obesity prevention and treatment interventions. However, because 
these analyses use cross-sectional data and rely on a number of assumptions, they cannot be used to make 
inferences about the causes of obesity. Our collective understanding of the determinants of obesity will 
continue to evolve as the effectiveness of policies, programs and interventions are monitored and assessed. 

Disease and financial burden 
Obesity is an important population health concern. Obesity increases the risk of a number of chronic 
conditions, such as type 2 diabetes, hypertension, cardiovascular disease, and some forms of cancers. 
It is also associated with stigma and reduced psychological well-being. Some of these health issues may 
begin in childhood. Current evidence also suggests that people who are severely obese have a greater risk 
of premature mortality than those in the normal weight and overweight ranges. Determining the precise 
number of deaths attributable to obesity is difficult, however, as obesity often co-occurs with other risk 
factors such as physical inactivity and/or chronic conditions.

It has been estimated that obesity cost the Canadian economy approximately $4.6 billion in 2008, up 
$735 million or about 19% from $3.9 billion in 2000. This is a conservative estimate, as it is limited to those 
costs associated with the eight chronic diseases most consistently linked to obesity. Another study using 
a comparable methodology and looking at 18 chronic diseases estimated the cost to be even higher, at 
close to $7.1 billion. 

Approaches for addressing obesity
A review of the national and international literature found that strategies to combat obesity and address 
obesogenic environments can be classified into three main categories: 1) health services and clinical 
interventions that target individuals; 2) community-level interventions that directly influence individual 
and group behaviours; and 3) public policies that target broad social or environmental determinants. Like 
smoking cessation, effective obesity prevention may require a multifaceted, long-term approach involving 
interventions that operate at multiple levels and in complementary ways. 

Relatively few population-level obesity prevention and management interventions – especially public policy 
approaches that target broader environmental factors – have been systematically evaluated in terms of their 
effectiveness or cost-effectiveness. Developing and implementing effective interventions will require close 
and frequent monitoring to identify which approaches work in different settings and with different 
populations, as well as economic analysis to understand their potential value for money. 
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Introduction

The causes of, and contributors to, obesity are 
complex and multifaceted. They include not 
only individual choices (what to eat and whether 
to be active) but also environmental and social 
determinants that shape people’s ability to 
make healthier choices. Our understanding of 
the underlying factors that contribute to obesity 
is often incomplete, spread out between different 
studies and research findings.

This report pulls together both new data analyses 
on the prevalence, determinants and impacts of 
obesity, as well as a summary of recent research 
reviewing what we know about obesity in Canada. 
The report will also provide an overview of obesity 
prevention and treatment.

While overweight is recognized as both a 
precursor to obesity and a health concern in 
its own right, this report will focus primarily on 
obesity (class I through III), as this is the weight 
class associated with the greatest health risks. 
New analyses discussed in this report include an 
updated estimate of the societal cost of obesity, 
updated obesity estimates from the 2007/08 
Canadian Community Health Survey (CCHS) and 
the 2006 Aboriginal Peoples Survey, and research 
on behavioural and social factors contributing to 
obesity. These analyses are presented within 
the context of other Canadian research, including 
findings from the 2007-2009 Canadian Health 
Measures Survey, published analyses of previous 
health surveys, reviews by the Canadian Institute 
for Health Information (CIHI) and a scan of the 
related medical and scientific research literature 
on obesity among Canadian populations. In the 
case of Aboriginal peoples, the scan was extended 
to include studies that investigated diabetes or 
other chronic conditions and collected data on 
body weight as part of the research protocol. 

This combination of new and existing analyses 
aims to provide an overview for health 
planners, promoters and decision-makers of 
what is currently known about the prevalence, 
determinants and impacts of obesity in Canada.

Box 1. Measuring Obesity in Canada:  
Key Population Health Surveys

Canadian Health Measures Survey (CHMS)  
The CHMS is an extensive national survey of 
physical health measures, collected through 
interview as well as direct measurement, capturing 
height and weight, fitness, flexibility, muscular 
strength and many other health and environmental 
elements. Data were collected from approximately 
5,600 people aged 6 to 79 years at 15 sites across 
Canada between March 2007 and February 2009; 
the results are considered representative at the 
national level.1

Canadian Community Health Survey (CCHS) � 
Information is collected from about 65,000 
respondents aged 12 and over, including Aboriginal 
peoples living off-reserve, and is reported annually 
starting in 2007. Previously, the sample consisted 
of 130,000 respondents every two years. In order 
to achieve more accurate estimates for smaller 
populations, in this report 2007 and 2008 samples 
were pooled together and used for most analyses 
unless trends or measured height and weight data 
were required. Height and weight measures were 
collected most recently in 2008 and 2005 for a 
subsample of respondents. In a 2004 cycle focusing 
on nutrition, measured height and weight were also 
collected for approximately 20,000 respondents 
aged 2 and over. For more detail on the CCHS see 
Appendix 1.
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Prevalence Among Adults

About one-quarter of Canadian adults are obese, 
according to measured height and weight data 
from both the 2008 CCHS (25.4%) and the 
2007-2009 CHMS (24.3%).2 The prevalence of 
obesity is lower when derived from self-reported 
height and weight data from the combined 
2007/08 CCHS (17.4%). When obesity is combined 
with overweight, the prevalence in 2008 was 
62.1% when based on measured data and 51.1% 
when self-reported data were used. Self-reported 

data are easier and less expensive to collect in 
population-level surveys but tend to underestimate 
the prevalence of obesity when compared with 
measured data.3 One study has suggested 
that self-reporting bias has increased since the 
early 1990s.4 However, both measured and 
self-reported data indicate that the prevalence 
of adult obesity in Canada has increased in 
recent decades (Figure 1).

Figure 1.  Prevalence of Obesity, Ages 18 Years and Older, Canada, 1978-2009

Box 2. Body Mass Index (BMI)

Body mass index (BMI) is calculated by dividing an 
individual’s weight (kilograms) by height (metres) 
squared. A BMI over 30 kg/m2 is considered to be in 
the obese class for adults aged 18 and over.6 BMI is 
the most commonly used measure of overall body fat 
and associated health risks in population-level studies. 
However, because it does not accurately account for 

differential musculature or bone mass among 
individuals and across ethnocultural groups and sexes, 
BMI should be used at the individual level as one part 
of a more comprehensive assessment (e.g., including 
waist circumference, waist-to-hip ratio and/or skinfold 
measurements) of health risk.7

NOTE: Excludes the Territories.  
SOURCE: Analysis of 1978/79 Canada Health Survey; 1989 Canadian Heart Health Survey (ages 18-74); 1985 and 1990 Health Promotion Surveys; 1994/95, 1996/97 
and 1998/99 National Population Health Surveys; and 2000/01, 2003, 2004, 2005, 2007, 2008, and 2009 Canadian Community Health Surveys, Statistics Canada and 
CANSIM Table 105-0501.
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Concern about obesity is not a new phenomenon. 
By the 1930s, life insurance companies had begun 
using height and weight charts to identify clients 
at increased risk of death.8 Since the 1950s, health 
surveys have made possible the study of heights 
and weights of Canadians.9

A comparison between the 1981 Canada Fitness 
Survey (CFS) and the 2007-2009 CHMS found that 
measured obesity roughly doubled across all age 
groups studied.2 Findings from surveys conducted 
in recent decades, comparing the Canadian Heart 
Health Survey 1986/92 and the CCHS 2004, also 
showed increases in obesity.2,10,11 Further, these 
studies have demonstrated increases in the 
proportions of men and women with a BMI in the 
obese category10,11 and with a body composition 
measure in the high health-risk categories.2

There has been a marked shift in the distribution 
of BMI over time, the greatest increases occurring 
in the heaviest weight classes:

•	 The proportion of adults falling into obese 
class I (BMI 30.0-34.9 kg/m2) increased from 
10.5% in 1978/79 to 15.2% in 2004.2,12 

•	 The proportion in obese class II (BMI  
35.0-39.0 kg/m2) doubled between 1978/79 
and 2004, increasing from 2.3% to 5.1%.12 

•	 The proportion falling into obese class III  
(BMI ≥ 40 kg/m2) , while small, also appears 
to have increased over time. In 1978/79 obese 
class III made up 0.9% of the population and 
increased three-fold, to 2.7%, by 2004.12 

Figure 2 shows the proportion of males and 
females that fell within categories of underweight, 
normal, overweight and obese classes I, II and III 
in 2007-2009 and the cut-off points defining each 
weight class. Although females appear more likely 
than males to be within the normal weight group 
and less likely to be in the overweight group, they 
are more likely to fall into obese classes II and III.2

Figure 2.  Distribution of BMI Categories by Sex, Ages 18 to 79, 2007-2009

SOURCE: 2007-2009 Canadian Health Measures Survey, Statistics Canada.2
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Variation by age and sex
For both men and women, analyses of the 
2007/08 CCHS show that the prevalence of 
obesity generally increases with each successive 
age group up to age 65 (Figure 3). After age 65, 
the prevalence of obesity declines. A similar 
pattern of lower obesity among the youngest 
and oldest age groups was also found in the 
2004 CCHS, which collected measured data.12 

In the 2007/08 CCHS, obesity (based on 
self-reported heights and weights) was more 
prevalent among men than women, with the 
exception of the oldest age group (Figure 3). 
Based on direct measures, findings from the 
2007-2009 CHMS show that, while obesity 
increased with age, it was not always higher 
among men than women. For example, in the 

population aged 20 to 39, 19% of males and 21% 
of females were obese, and among those aged 
40 to 59, 27% of males and 24% of females 
were obese.2

Provincial/territorial variation
In 2007/08 self-reported obesity in Canada varied 
across provinces and territories, from a low of 
12.8% in British Columbia to a high of 25.4% in 
Newfoundland and Labrador (Figure 4). Estimates 
of obesity in 2007/08 were found to be significantly 
higher than in 2005 in Canada overall as well as 
in Alberta and Ontario, and significantly higher in 
2005 than 2003 in Newfoundland and Labrador 
(Figure 4). Because of sample size limitations 
for measured obesity, calculations of obesity 
by province and health region were based on 
self-reported data.

Figure 3.  Prevalence of Self-Reported Obesity by Age and Sex, Canada, 2007/08
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Figure 4.  Prevalence of Self-Reported Obesity by Province/Territory, Ages 18 and Older, 2003-2007/08

Regional variation
Variation in obesity was also observed at the 
Health Region level in 2007/08. Obesity estimates 
ranged from a low of 5.3% in urban/suburban 
Richmond, British Columbia, to a high of 35.9% 
in the northern Mamawetan/Keewatin/Athabasca 
region of Saskatchewan (Figure 5, see 
Appendix 1 for all Health Regions). Studies have 
found that the prevalence of obesity tends to be 
lower in more urban regions, one study showing 

that obesity was significantly below the national 
average in Montreal, Toronto and Vancouver on 
the basis of 2003 CCHS estimates.13,14 Among 
both adults15 and youth,16 the proportion of 
overweight tends to be higher in rural areas than 
in metropolitan areas. In particular, in all the 
Canadian regions considered, obesity has been 
found to be most prevalent among boys in small 
town regions of 2,500 to 19,999. 

NOTES: * Significantly different from previous year estimate. E High sampling variability, interpret with caution. 
SOURCE: Analysis of the 2007/08 Canadian Community Health Survey, Statistics Canada.
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Figure 5.  Prevalence of Self-Reported Obesity, Ages 18 Years and Older, 2007/08:  
Top and Bottom 10 Ranked Health Regions 

International comparisons
Canada is not alone in observing increases in 
obesity. Research in the US and the UK also 
documents increases in the proportion of the 
population in the obese class,17,18 in average 
BMI19 and in the proportion of the population 
in the heaviest weight classes.17,19 

In recent decades, obesity has become a 
worldwide issue. The World Health Organization 
(WHO) has estimated that more than 1 billion 
adults worldwide are overweight and at least 
300 million are clinically obese.6 Recent obesity 
estimates for adults in OECD member nations 

are shown in Figure 6. They indicate that 
measured obesity ranges from 3.4% in Japan to 
34.3% in the United States, a 10-fold difference.

Another analysis of OECD data, from 13 countries 
including Canada, found that the prevalence of 
obesity had increased among men and women 
between the 1980s and 2005 in Canada, Australia, 
Austria, England, France, Hungary, Sweden and 
the US.20 Moreover, these researchers projected 
that substantial further increases in obesity could 
be expected in Canada, Australia, England and 
the US until 2019.20 

NOTES: Vertical line represents the national Canadian obesity prevalence (17%). Obesity prevalence and 95% confidence 
intervals for the top and bottom 10 ranked health regions are represented by horizontal bars. For complete results for all 
health regions, see APPENDIX 1.
SOURCE: Analysis of the 2007/08 Canadian Community Health Survey, Statistics Canada.
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Figure 6.  Prevalence of Obesity in OECD Countries, 2004-2008 

Key points
•	 On the basis of measured height and weight 

from multiple sources during 2007-2009, more 
than one in four adults in Canada are obese. 

•	 Self-reported obesity is lower (17.4%) than 
measured estimates, but both show increases 
since the late 1970s.

•	 Significant increases in self-reported obesity 
in Canada have also been reported between 
2003 and 2008.

•	 Obesity is more prevalent in older age groups, 
up to approximately 65 years.

•	 Obesity tends to be more prevalent among 
males than females; however, this depends 
to some extent on the age group and whether 
obesity is self-reported or measured.

•	 There is a more than a six-fold variation in 
self-reported obesity across health regions 
in Canada, and the variation among OECD 
countries is more than 10-fold.

•	 Continued surveillance, longitudinal studies 
and improved methodologies for measuring 
weight and adiposity could enhance our 
understanding of the prevalence and 
distribution of obesity. 

NOTES: The definition of adult population differs by country. The year listed for each country represents the year in which the data were collected.
SOURCE: Organisation for Economic Co-operation and Development (OECD) Health Data 2009.
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Prevalence Among Children and Youth

Many of the physical and psychological 
complications and comorbidities of obesity 
may begin during childhood.21 According to the 
2006 Canadian clinical practice guidelines on the 
management and prevention of obesity in adults 
and children, it can be more challenging to identify 
obesity among children and youth than among 
adults, as body composition and anthropometric 
indicators change with normal growth and 
maturation.22 The calculation of BMI is the same 
as for adults, but the cut-offs for weight status 
vary by age and sex.22 For example, using the 
International Obesity Task Force (IOTF) system the 
BMI cut-off for the obese class would be 21.22 kg/
m2 for a 12-year-old boy and 26.02 kg/m2 for a 
12-year-old girl.23

There are also different systems of BMI cut-offs, 
and obesity estimates can vary among systems. 
For example, using the IOTF system obesity 
among children and youth aged 2 to 17 in the 

2004 CCHS was 8.2%. However, obesity in this 
age group was 12.7% based on the WHO child 
growth standards (0-5 years) and growth reference 
(5-19 years), or 12.5% based on US Centers for 
Disease Control and Prevention (CDC) cut-offs. 
The size of the difference between estimates 
also appears to vary by age group.24 

Estimates of obesity cited in this report, derived 
from CCHS and CHMS data for the population 
18 and under, were produced using age-specific 
IOTF cut-offs. 

Among children and youth aged 6 to 17, the 
prevalence of obesity was 8.6% according to 
the CHMS 2007-2009.25 Measured obesity by age 
and sex for the CHMS as well as for CCHS 2004 
is shown in Table 1. Obesity is similar by sex in 
the youngest age group, but in older age groups 
it appears to be more common among males 
than females. The prevalence of obesity tends to 
increase by age group, as was the case for adults.

Table 1.  Prevalence of Measured Obesity Among Children and Youth by Age, Sex and Source

Data Source

2004 CCHS 2007-2009 CHMS

Age Group Males Females Combined Males Females Combined

Age 2 to 5 6.3E 6.4E 6.3 – – –

Age 6 to 11 8.5 7.5 8.0 7.1 5.8E 6.4

Age 12 to 17 11.1 7.4 9.4 12.4E 8.3E 10.5E

Note: E Coefficient of variation between 16.6% and 33.3%, interpret with caution.
Source: Canadian Community Health Survey 2004 sourced from Shields,26 Canadian Health Measures Survey.25
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Change over time 
The prevalence of measured obesity was 2.5 
times higher in 2004 than 1978/79 among children 
and youth aged 2 to 17.26 In particular, among 
youth aged 12 to 17 obesity tripled from 3% to 
9.4%.26 Increases in childhood obesity have been 
reported using BMI,26 waist circumference and 
skin fold measurements.27 Further, results from 
the CHMS suggest that increases in BMI among 

children and youth are associated with greater 
adiposity, rather than greater muscularity.27 

While measured obesity has increased in the last 
decades, between 2000 and 2008 self-reported 
obesity among youth aged 12 to 17 has been 
relatively stable (Figure 7). As is the case with 
adults, self-reported obesity prevalence tends 
to be lower than measured estimates.

Figure 7.  Prevalence of Self-Reported Obesity by Sex, Ages 12 to 17, 2000-2007/08

Key points
•	 Measured obesity is 8.6% among children 

and youth aged 6 to 17, and earlier estimates 
suggest that 6.3% of children aged 2 to 5 
are obese.

•	 Measured obesity has increased 2.5 times 
in the last decades.

•	 Studies suggest that these increases in 
obesity may reflect increases in adiposity, 
rather than increases in muscularity.

•	 Self-reported obesity has been stable among 
youth aged 12 to 17 in the last few years.

•	 As with adults, self-reported obesity is lower 
than measured values.

•	 In most age groups of children and youth, 
according to self-reported and measured 
data, obesity is more prevalent among boys 
than girls.

•	 There are a number of research gaps and 
methodological challenges in studying obesity 
in this population, including different systems 
for defining overweight and obesity at different 
ages and the study of prevalence among very 
young children. 

•	 The development of improved measurement, 
ongoing surveillance and longitudinal studies 
could help to enhance the understanding of 
obesity in children and youth.
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Prevalence Among Aboriginal Populations

Because there is no one data source for obesity 
among all First Nations, Inuit and Métis peoples 
in Canada, this section provides a picture of 
obesity prevalence in Aboriginal populations 
by summarizing the findings from a number 
of relevant surveys (see Box 3). It begins by 
presenting recent estimates of obesity and 
research results for Aboriginal people including 
First Nations off-reserve, Inuit and Métis, and 
continues with separate group-specific data for 
First Nations (on and off-reserve), Inuit and 
Métis populations.

The use of BMI to estimate obesity among 
Aboriginal peoples provides a common reference 
point for comparing data among Aboriginal 
populations as well as with non-Aboriginal 
populations. However, it has been suggested 
that, among the Inuit, BMI may overestimate the 
prevalence of overweight and obesity, and their 
associated health risks.31,32 Further research is 
needed to confirm the prevalence of unhealthy 
body weights and their metabolic effects among 
the Inuit and in other Aboriginal populations.7

Box 3. Estimating Obesity Among First Nations, Inuit and Métis: Key Surveys

In addition to the Canadian Community Health Survey 
(CCHS; see Box 1), the following key surveys are 
discussed in this chapter:

First Nations Regional Longitudinal Health Survey 28,29 
The First Nations Regional Longitudinal Health Survey 
(RHS) provides estimates of obesity, based on 
self-reported data, among on-reserve First Nations 
populations. For the 2002/03 survey, the final sample 
included 10,962 adults, 4,983 youth and 6,657 children 
from 238 communities across Canada. The 2007/08 
RHS has been completed; however, results were 
not available at the time this report was prepared. 
Initiation of Phases 3 and 4 of the RHS are anticipated 
in 2011 and 2015, respectively. 

Aboriginal Peoples Survey 2006 30 
The Aboriginal Peoples Survey (APS) 2006 is a national 
survey of Aboriginal peoples (First Nations peoples 
living off-reserve, Métis and Inuit) living in urban, rural, 
and northern locations throughout Canada. The survey 
provides data on the social and economic conditions 
of Aboriginal children and youth (6-14 years) and 
Aboriginal people (15 years and over). Although First 
Nations living on-reserve were not included in the 
provinces, Aboriginal people living in the territories 
were included.

The APS is a post-censal survey, that is, the sample 
was selected from people living in households whose 

response on their 2006 Census questionnaire indicated 
that they (i) had Aboriginal ancestors; and/or (ii) 
identified as North American Indian and/or Métis 
and/ or Inuit; and/or (iii) had treaty or registered 
Indian status; and/or (iv) had Indian Band membership.

Approximate sample sizes for youth and adults by 
population were as follows: all Aboriginal responses 
and multiple respondents (9,160 youth, 17,000 adults), 
North American Indian respondents (4,500 youth, 7,700 
adults), Métis respondents (3,800 youth, 6,500 adults) 
and Inuit respondents (500 youth, 1,900 adults). Obesity 
estimates for Aboriginal groups are based on single 
responses for Aboriginal identity. For the purposes of 
this report, the term “First Nations off-reserve” is used 
in lieu of “North American Indian” when discussing 
findings from the APS.

The methods for calculating the prevalence of 
obesity and using BMI to determine weight classes are 
consistent with the methodology of the CCHS (including 
the use of self-reported data). However, as the findings 
included in this report were based on the public use 
microdata file, statistical significance testing was 
not performed. 

Other Data Sources 
Other data sources referenced in this chapter include 
the Nunavut Inuit Child Health Survey as well as 
region-specific surveys.
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•	 Aboriginal peoples living off-reserve: Some 
health data pertaining to First Nations off- 
reserve, Inuit and Métis is available through 
the CCHS. According to the self-reported 
2007/08 CCHS, just over one-quarter (25.7%) 
of Aboriginal adults (excluding First Nations 
on-reserve) were obese (Table 2 and 
Figure 8). This is comparable to the 26.0% 
estimate from the 2006 Aboriginal Peoples 
Survey (APS; also based on self-reported 
data). However, as with the general 
population, prevalence estimates among 
Aboriginal peoples are lower when based on 
self-reported data than when measured data 
are used. For example, on the basis of 

measured heights and weights, the 2004 
CCHS estimated that 37.8% of off-reserve 
Aboriginal adults were obese.33 

•	 Among children and youth, 18.8% of 
Aboriginal peoples (excluding First Nations 
on-reserve) aged 6 to 14 were obese, 
according to the 2006 APS. Results were not 
available from the APS for those under 6 years 
or those 15 to 17 years, although data from the 
2007/08 CCHS indicate that 6.7% of Aboriginal 
youth aged 12 to 17 were obese. Obesity 
among young children in Aboriginal populations 
is high but tends to be lower among youth 
across all Aboriginal groups (Table 2).

Table 2.  Prevalence of Obesity Among Aboriginal Peoples in Canada by Age, Sex, and Source

2007/08 CCHS Aboriginal Peoples Survey 2006 2002/03 RHS

Total Aboriginal 
population 
(excluding  

First Nations  
on-reserve)

Total Aboriginal 
population 
(excluding  

First Nations  
on-reserve)

First Nations  
Off-reserve

Métis Inuit First Nations  
On-reserve  

Children and youth (6 to 14) – 18.8 20.0 16.9 25.6 –

Males – 20.4 21.3 19.1 24.9 –

Females – 17.2 18.7 14.8 26.3 –

Adults (18 and over) 25.7 26.0 26.1 26.4 23.9 36.0

Males 27.3 27.0 26.1 28.4 22.8 31.8

Females 24.0 25.1 26.1 24.5 25.2 41.1

Age Group

3 to 5 – – – – – 48.7

6 to 8 – 32.8 35.2 28.6 45.8 41.2

9 to 11(14)* – 13.1 14.0 12.1 16.5 26.4

12 to 17 6.7  – – – – 14.1

18 to 24 11.8 13.2 13.8 13.0 11.8 –

25 to 34  22.6 24.3 24.2 24.9 30.0 –

35 to 44  27.6 29.5 29.8 29.1 24.5 –

45 to 54  33.7 30.1 30.3 29.8 28.2 –

55 and over  31.9 29.9 29.4 31.8 27.2 –

Note: * Aboriginal Peoples Survey age group represented is ages 9 to 14 years. 
Source: 2007/08 Canadian Community Health Survey Share File, Statistics Canada (excludes non-responses); 2006 Aboriginal Peoples Survey Public Use File;  
2002/03 First Nations Regional Longitudinal Health Survey.28
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•	 First Nations On-reserve: The First Nations 
Regional Longitudinal Health Survey (RHS) 
provides estimates for obesity (based on 
self-reported data) among First Nations 
living on-reserve. 

Analyses of the 2002/03 RHS estimated obesity* 

prevalence to be 36.0% among adults aged 
18 and older (31.8% of males, 41.1% of females). 
Among youth ages 12-17, 14.1% were found to 
be obese, while among children 11 years and 
under, obesity ranged from 26.4% among 9-11 
year olds to 48.7% among 3-5 year olds (see 
Table 2).28

•	 First Nations Off-reserve: According to analysis 
of the 2006 APS, 26.1% of off-reserve First 
Nations adults and 20.0% of children ages 
6 to 14 were estimated to be obese (see 
Table 2). Results were not available from 
the APS for those under 6 years or those 
15 years and older. 

•	 Métis: According to the 2006 APS, the 
prevalence of obesity in the Métis population 
was 26.4% among adults 18 and over. Among 
children ages 6 to 14, 16.9% were obese  
(see Table 2).

•	 Inuit: Among Inuit adults, 23.9% were obese, 
according to the 2006 APS. Among Inuit 
children ages 6 to 14, 25.6% were obese 
(Table 2). 

Although the APS did not include children under 
the age of 6 years in its sample, results from 
the Nunavut Inuit Child Health Survey, conducted 
in Nunavut and involving 388 children aged 3 to 
5 years, have estimated the prevalence of obesity 
to be 28%.34

Changes over time
Limited data are available to examine 
changes in obesity prevalence over time 
in Aboriginal populations. 

Surveys of the Inuit populations in Nunavik, a 
500,000 km2 region of Quebec located north of 
the 55th parallel, were conducted in 1992 and 
again in 2004. Findings, based on measured data, 
indicate that obesity prevalence among adults 
ages 18 to 74 had increased by 49% (from 19% 
to 28%). Although prevalence rose among both 
sexes, the increase was more substantial among 
males than females (73% increase vs. 31% 
increase, respectively).35 

According to self-reported CCHS data, obesity 
among Aboriginal people (excluding First Nations 
on-reserve) living both in the North (i.e., Yukon, 
Northwest Territories, and Nunavut) and in 
southern Canada appear to have increased 
between 2000/01 and 2005: in the North, 
from 20.2% to 25.4%, and in southern Canada, 
from 22.7% to 25.3%. However, only among 
North-residing Aboriginals ages 55 and older was 
the difference over time statistically significant.36 
When the effects of age and sex were taken 
into account, the odds ratio of being obese was 
greater for Aboriginal people living in the North 
than for those in the south.36 Additionally, a 2007 
review paper of recent epidemiological evidence 
of obesity among the Inuit in the circumpolar 
region also concluded that obesity prevalence 
has “very likely” increased over the past 
several decades.37

*	 The RHS reports data separately for “obese” (30.0 kg/m2 > BMI > 40.0 kg/m2) and “morbidly obese” (BMI > 40.0 kg/m2) body mass index groups.  
For comparability, these results are combined in this report into a single “obese” category (i.e., BMI > 30.0 kg/m2).
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Comparison between Aboriginal and non-Aboriginal populations
Self-reported obesity prevalence was significantly 
higher among Aboriginal people (excluding First 
Nations on-reserve) than non-Aboriginal people in 
Quebec, Ontario, Manitoba, Alberta and Canada 
as a whole (Figure 8). In most other provinces 
and territories the data seemed to follow the 
same pattern, but differences were not statistically 
significant. Additional analysis of the 2007/08 
CCHS found obesity prevalence among Aboriginal 
youth (excluding First Nations on-reserve) aged 
12 to 17 years to be 6.7%, compared with 4.4% 
among non-Aboriginal youth. This difference was 
not statistically significant.

Higher prevalence of obesity in Aboriginal than 
non-Aboriginal peoples has also been observed 
in other studies at both the national33,38 and 
regional levels – for example, among members 
of the Six Nations of the Grand River in southern 
Ontario,39 First Nations and Métis populations in 
Alberta,40 members of the Nuxalk Nation in British 
Columbia41 and Aboriginal women in Manitoba.42 

Figure 8.  Prevalence of Self-reported Obesity of Aboriginal and non-Aboriginal Adults Aged 18 Years 
and Older by Province/Territory, Canada 2007/08

NOTES: * Statistically different from non-Aboriginal people at p<0.05. E High sampling variability, interpret with caution. 
 #  Prince Edward Island was excluded from the analysis because of the small sample.
SOURCE: Analysis of the 2007/08 Canadian Community Health Survey, Statistics Canada. 
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Key points
•	 Obesity in Canada remains higher in Aboriginal 

populations compared with non-Aboriginal 
populations. At the provincial and territorial 
level, differences are statistically significant 
in Alberta, Manitoba, Ontario, and Quebec.

•	 25.7% of Aboriginal adults (excluding First 
Nations on-reserve) were estimated to be 
obese on the basis of self-reported height 
and weight data from the 2007/08 CCHS. 

•	 As with the general population, self-estimates 
are lower than measured data – from the 2004 
CCHS, an estimated 37.8% of Aboriginal adults 
(excluding First Nations on-reserve) were 
obese according to measured height and 
weight data.

•	 Adult obesity is similar for Inuit, Métis and 
off-reserve First Nations populations (23.9%, 
26.4%, and 26.1%, respectively; 2006 APS).

•	 Over one-third (36.0%) of on-reserve First 
Nation adults are estimated to be obese, 
according to self-reported data (RHS 2002/03).

•	 Obesity among children and youth is also high, 
varying from 16.9% among Métis to 20.0% 
among off-reserve First Nations to 25.6% 
among Inuit (ages 6 to 14 years; self-reported 
data from the 2006 APS).

•	 Although no single source offers a 
comprehensive assessment of obesity 
among First Nations, Inuit, and Métis 
populations, estimated prevalence among 
Aboriginal peoples in Canada can be derived 
from several sources, leading to a picture 
that shows obesity is a concern.
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Determinants and Contributing Factors

Obesity is a complex phenomenon that involves 
a wide and interactive range of biological, 
behavioural and societal factors.43-46 While genetics 
play a role, genes do not operate in a vacuum; 
behaviours and social, cultural and physical 
environments also make important contributions.47 

A population health approach looks at patterns 
of health across different populations and also 
considers a range of determinants or factors 
associated with the health outcome. This section 
discusses current evidence and analysis for a 
range of behavioural and contextual factors 
associated with obesity in Canada.

Research suggests that, to be relevant to health 
in Aboriginal populations, frameworks of health 
determinants need to address the specificity 
of the experiences of those populations.48-49,50 
Aboriginal populations have distinct histories, 
but they share common experiences of 
colonialism, racism and social exclusion.48 
Reflecting these histories and a more holistic 
cultural perspective on health,49 for Aboriginal 
peoples the range of determinants of health may 
also include factors such as cultural continuity and 
the relationship to land.50 Although it is not the 
goal of this report to explore these issues at 
length, the historical experiences of Canada’s 
Aboriginal peoples provide important context in 
considering the determinants of Aboriginal health, 
including obesity. 

Physical activity 
There is considerable evidence of an inverse 
relation between the prevalence of obesity and 
leisure-time physical activity (LTPA).12,46,51 Energy 
expended during non-exercise activity (known as 
“non-exercise activity thermogenesis” [NEAT])52,53 
includes activities of daily living, occupational or 
work-related activity, active commuting and 
incidental movement. Evidence is still emerging, 
but it has been suggested that the relation 
between physical activity and health outcomes 

such as obesity may be moderated by a number 
of lifestyle factors, including NEAT activities, 
sedentary behaviours and sleep.53 

For the most part, physical activity studies in 
Canada have tended to focus on LTPA.54 Many 
of these studies have relied on self-reported 
data that may be susceptible to respondent 
and response bias.55 Systematic reviews have 
suggested that indirect (e.g., questionnaire or 
diary) and direct (e.g., accelerometry) measures 
may produce differing estimates of physical 
activity in adults,56 and children and youth.57 

Available data show that many Canadians get less 
than the daily recommended amount of physical 
activity for their age group. The OECD has 
suggested that, in addition to an obesity epidemic, 
“there is also a less visible, but no less important, 
epidemic of ‘lack of cardio-respiratory fitness’.”20 
The Canadian Physical Activity Levels Among 
Youth (CAN PLAY) study estimated that during the 
2007-2009 period, 88% of children and youth aged 
5 to 19 did not meet the guidelines of Canada’s 
Physical Activity Guide.58 In the 2007/08 CCHS, 
only half (51%) of Canadians aged 12 and over 
were active or moderately active (analysis not 
shown here). In the 2007-2009 CHMS, the 
proportion of adults whose aerobic fitness was 
categorized as “fair” or “in need of improvement” 
increased with age, from 32% of males and 20% 
of females aged 15 to 19 years26 to 59% of males 
and 92% of females aged 60 to 69 years.2 

Sedentary behaviours and screen time
Sedentary behaviours include screen time 
(i.e., time spent watching television or videos or 
using a computer), reading, sitting during transit 
and sedentary hobbies. Being sedentary is often 
confused with physical inactivity, but the relation 
between the two is still unclear.59 As with physical 
activity, sedentary behaviour can be measured 
directly or indirectly, and conducting research 
can be methodologically challenging.60 
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A high level of screen time is associated with 
a greater likelihood of being obese for Canadian 
adults61 and children.26,62 One study found that 
overweight and non-overweight boys and girls 
in Canada did not differ significantly by reported 
physical activity patterns but did differ by screen 
time, in that overweight groups were more likely to 
spend two hours or more in front of a screen daily.63 

According to the 2009 Report Card on Physical 
Activity for Children and Youth by Active Healthy 
Kids Canada, only 19% of children and youth are 
currently meeting the guideline of less than two 
hours per day of screen time.64 Screen time for 
both adults65 and children66 is influenced by a 
number of demographic and socioeconomic 
factors, including age, sex, education, household 
income and urban vs. rural residency. Screen time 
can also vary by the type of screen time activity. 

Diet
Along with physical (in)activity, diet is the most 
well-studied behavioural factor influencing body 
weight and overweight and obesity risk. Although 
much of the available evidence is limited to 
correlational findings, overall, the balance of the 
data underscores the importance of healthy eating 
patterns and access to healthy food as key factors 
associated with obesity at a population level.

A number of studies have found an association 
between low consumption of fruits and 
vegetables, an indicator of a poor diet, and 
obesity.12,46 As well, modelling research of 
Canadian energy intake and expenditure levels 
from 1976 to 2003 has also shown a strong 
association between rising obesity prevalence and 
rising energy consumption, with most of the latter 

accounted for by seven food commodities 
(salad oils, wheat flour, soft drinks, shortening, 
rice, chicken and cheese).67 

In children and adolescents, familial and 
environmental factors may be associated with 
dietary choices and behaviours.68-70 For example, 
snacking or eating dinner while watching 
television,71,72 consumption of sugar-sweetened 
beverages between meals73 and skipping 
breakfast74 have been associated with an increased 
risk of obesity in children and youth. As well, a 
study of middle-school-aged children found that a 
greater frequency of family dinners was associated 
with less soft drink consumption, more frequent 
breakfast eating, less concern over high body 
weight and higher self-efficacy for healthy eating 
at home and during social times with friends.75 

More broadly, food insecurity (defined as an 
income-related problem in accessing food)76 
during the preschool years has been found to 
increase the likelihood of overweight later in 
childhood.77 However, a relationship between food 
insecurity and overweight or obesity has not been 
shown among adult men, and findings have been 
inconsistent for adult women.76

Socioeconomic status 
Analyses of the 2007/08 CCHS suggest that the 
relation between income and obesity varies by 
sex (analysis not shown here). Among females, 
as income increases obesity tends to decrease, a 
pattern not observed for males. This inverse trend 
between income and obesity for females and lack 
of an apparent pattern for males has also been 
observed among Aboriginal peoples (Figure 9).
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Figure 9.  Prevalence of Self-Reported Obesity among Aboriginal Peoples by Sex and Income,  
Ages 18 and Older, 2006

Education is another key dimension of 
socioeconomic status (SES). A generally inverse 
pattern between education level and obesity 
prevalence was observed for both men and 
women in the total Canadian population aged 

25 and older (analysis not shown here). Similarly, 
for the Aboriginal population aged 18 and older 
(Figure 10), obesity appears less prevalent 
among men and women with the highest levels 
of educational attainment. 

SOURCE: Analysis of the Aboriginal Peoples Survey 2006 Public Use File, Statistics Canada.
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Figure 10.  Prevalence of Self-Reported Obesity among Aboriginal Peoples by Sex and Education,  
Ages 18 and Older, 2006

A study of body weight and occupational prestige 
reported different patterns for men and women. 
Among men, after adjusting for age, income 
and education, no linear associations between 
occupational prestige and overweight were found. 
Among women, increasing occupational prestige 
was associated with lower BMI on average, 
even after adjusting for age and income. However, 
this effect was almost eliminated after education 
had been taken into account, suggesting that, for 
women, the relation between occupational prestige 
and BMI is largely attributable to education.78 

Community-level factors
Analyses have shown that indicators of area- or 
neighbourhood-level SES are correlated with 
obesity in adults,79 and children and youth.70,80,81 
New analysis of data from the 2005, 2007 and 
2008 CCHS looked at disparities in obesity by SES 
in Canada’s Census Metropolitan Areas (CMAs). 
In most CMAs, obesity was more prevalent in the 
most socioeconomically deprived areas than in the 
least deprived (Figure 11). In Halifax, for example, 
25.5% of people in the lowest SES areas were 
obese compared with 11.2% of people in the 
highest SES areas. However, in some CMAs, 
no significant disparities were found. Results 
and detailed maps identifying low SES areas 
for all CMAs are available on the CIHI website.82

SOURCE: Analysis of the Aboriginal Peoples Survey 2006 Public Use File, Statistics Canada.
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Figure 11.  Prevalence of Self-Reported Obesity by Area-Level SES in Select Census  
Metropolitan Areas, 2005-2008

One avenue through which neighbourhood 
physical and sociocultural characteristics may 
influence obesity risk is their impact on the 
availability and accessibility of physical activity 
equipment, facilities or programs, though the 
direction and extent of influence may vary by 
age.83 Other research has shown that the 
impacts for children vary by urban and rural 
residence: while access to recreational facilities 
and shops with modestly priced healthy foods 
was associated with less obesity, the former was 
particularly important to the activity level and body 
weight of children in rural areas, whereas the latter 
was particularly influential in the diet and body 
weights of children from urban areas.69 

Another possible avenue of influence is through 
access to food retail outlets.47, 84 A study in 
Edmonton, for example, showed that the odds 
of being obese increased with the concentration 
of convenience stores and fast-food outlets in the 

neighbourhood, regardless of covariates such 
as neighbourhood SES, age, sex and education.85 
However, the evidence of a relation between 
obesity and the community food environment 
is mixed.86 

Community consumption of traditional foods 
has been shown to be associated with lower 
rates of obesity among First Nations children. In 
the 2002/03 RHS, compared with children in large 
First Nations communities (i.e., 1,500 or more 
residents), those who lived in small communities 
of less than 300 were more likely to consume 
traditional foods and less likely to be obese 
(the prevalence of obesity being 25.7% in small 
communities versus 44.2% in large communities). 
Among First Nations adults and youth, the 
association between community size and 
consumption of traditional foods remained 
but did not appear to be related to BMI.28 

NOTE: * Significantly different from High SES estimate at p<0.05.
SOURCE: Analysis of the 2005 and 2007/08 Canadian Community Health Surveys, Statistics Canada.
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Box 4. Adjusted Population Attributable 
Risk and Population Impact Number

Adjusted Population Attributable Risk (PAR adj)  
Population attributable risk (PAR) is a measure of 
the theoretical reduction in disease incidence that 
would be observed in a population if a given risk 
factor were entirely eliminated, after controlling for 
other factors. It is calculated by multiplying the 
relative risk (RR) of the disease associated with that 
risk factor by the proportion of the population 
exposed to the risk factor. An adjusted PAR (PARadj) 
uses an RR that is adjusted for other factors, such 
as social determinants or health behaviours.

Population Impact Number (PIN) 
A PIN is a measure of the number of cases of a 
certain disease or condition in a population that may 
be attributed to a given risk factor, after controlling 
for other factors, and reflects the potential reduction 
in the number of people in that population with the 
disease if that risk factor were entirely eliminated. 
It is calculated by multiplying the PARadj by the 
proportion exposed and by the number of people 
in the population. 

For additional details about the methodology and 
descriptive estimates of the risk factors, see 
Appendix 3.

Contribution of multiple  
risk factors to obesity
For this report, adjusted population attributable 
risks (PARsadj) were calculated to estimate the 
proportion of overweight and obesity in the 
population that is attributable to specific 
demographic, social and behavioural risk factors, 
while taking into account (i.e., adjusting for) their 
correlation with other factors.

Two types of risk factor for overweight and obesity 
were included in this analysis: 

•	 Social determinants: immigrant and visible 
minority status, household income (low, 
middle or high), urban vs. rural residence, 
and marital status; and

•	 Health behaviours: LTPA, smoking status, 
fruit and vegetable consumption, and 
alcohol consumption. 

Figure 12 shows the PARadj of obesity associated 
with each of the six social determinant and four 
health behaviour risk factors. After adjustment 
for other factors including age, income, rural 
residence, and alcohol and cigarette use, low 
levels of LTPA emerged as having the strongest 
association with obesity at the population level 
for both men and women. But the analysis also 
found that LTPA was more strongly associated 
with obesity among women than it was among 
men (other types of physical activity were not 
included in this analysis). 

Similarly, living on a low income was associated 
with obesity among women (again, after 
controlling for the other factors) but was not 
associated with obesity among men. In contrast, 
an association was found between consuming 
less than five fruits and vegetables daily and 
obesity for both men (7.9%) and women (3.9%).
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Figure 12.  Population Attributable Risk of Self-Reported Obesity, by Risk Factor and Sex,  
Ages 18 Years and Older, Canada

PARadj can also be used to calculate the population 
impact number (PIN), the theoretical number of 
cases of overweight or obesity in a population that 
may be attributed to a specific risk factor, after 
taking into account the other risk factors in the 
study. For this analysis, three categories of excess 
weight were analyzed separately for men and 
women: overweight I (BMI = 25.0-27.4 kg/m2), 
overweight II (BMI = 27.5-29.9 kg/m2) and obesity 
(BMI > 30 kg/m2).

Figures 13 and 14 show the PINs obtained from 
the analysis for men and women, respectively. 
The equivalent of 405,000 cases of male obesity 
and 646,000 cases of female obesity could be 
averted if all individuals in the population attained 
high levels of physical activity, as measured in 
this study; this is consistent with the large PARadj 
values for low physical activity shown in Figure 12. 
Similarly, eliminating the consumption of a 
poor-quality diet, as measured by low fruit and 
vegetable consumption, may result in 265,000 
fewer men and 97,000 fewer women being obese. 

These figures also point to the importance of 
gender as a mediating factor. For example, 
whereas heavy alcohol consumption was 
associated with 190,000 cases of overweight 
among men, it was not associated with an 
increase in the number of obese men and did not 
substantially influence the number of overweight 
or obese women in Canada. Also, the findings 
suggest that shifting the risk profile of low-income 
people to that of high-income people could result 
in about 114,000 fewer women in the population 
being classified as overweight I, 158,000 fewer 
women as overweight II and 119,000 fewer women 
as obese, but may not be associated with changes 
in overweight or obesity among men.

NOTE: Error bars represent 95% confidence intervals based on bootstrap variance estimates. 
SOURCE: R. Hawes and P. Stewart, unpublished manuscript prepared for the Public Health Agency of Canada; based on analysis of pooled 2000/01, 
2003 and 2005 Canadian Community Health Surveys, Statistics Canada.
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Figure 13.  Population Impact Number of Self-Reported Overweight and Obesity Among Males,  
by Risk Factor and Body Mass Index Category, Ages 18 Years and Older, Canada

Figure 14.  Population Impact Number of Self-Reported Overweight and Obesity Among Females,  
by Risk Factor and Body Mass Index Category, Ages 18 Years and Older, Canada

NOTE: Overweight I = BMI 25.0-27.4 kg/m2; Overweight II = BMI 27.5-29.9 kg/m2; Obese = BMI 30.0+ kg/m2. 
Error bars represent 95% confidence intervals based on bootstrap variance estimates.  
SOURCE: R. Hawes and P. Stewart, unpublished manuscript prepared for the Public Health Agency of Canada; based on analysis of pooled 2000/01, 2003 
and 2005 Canadian Community Health Surveys, Statistics Canada.
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Box 5. Cautionary Note  
on Interpreting PARs and PINs 

Population attributable risks (PARs) and population 
impact numbers (PINs) are useful measures for 
communicating characteristics of factors that may 
be associated with the prevalence of a disease or 
condition at a population level. However, caution 
should be used when interpreting their results. For 
example, PARs are non-additive, so individual PAR 
values for several risk factors cannot be summed 
together to derive an estimate of “total attributable 
risk” for the disease or condition of interest. This is 
because risk factors often cluster and influence one 
another, particularly in complex health issues such 
as obesity.

Another issue concerns the interpretation of PARs 
and PINs for non-modifiable risk factors. In general, 
where causality is known, these measures can be 
seen as reflecting the extent of the population 
burden of a disease or condition (e.g., obesity) that 
could be theoretically “eliminated” if all individuals 
in the exposed/target group (e.g., low physical 
activity) were converted to the non-exposed/referent 
group (“adequate” physical activity). Such an 
interpretation, which can help to inform decisions 
in public health settings about the modifiable risk 
factors on which to focus limited resources and 
efforts, is inappropriate when considering 
non-modifiable risk factors (e.g., immigrant status, 
urban vs. rural residence). However, the inclusion 
of such risk factors in PAR (and PIN) analyses can 
still be of value for informing public health action, 
as they can help to clarify which groups appear to 
be at higher or lower risk.

These estimates are theoretical and intended to 
illustrate in clear population terms the potential 
magnitude of change to overweight and obesity 
arising from various behavioural and social factors. 
To be valid, PAR estimates require an assumption 
of a cause-and-effect relation between the risk 
factor and outcome of interest. Such assumptions 
were made for the purposes of these analyses. 

This necessarily oversimplifies the complex 
relations between obesity and its various drivers, 
particularly with respect to the more distal, or 
indirect, social determinants of obesity. However, 
the more pathologically distal factors, such as 
income, rural residence and minority status, 
continue to affect male and female overweight 
and obesity even after controlling for more 
proximal, or direct, determinants, like the health 
behaviours analyzed above. This suggests that 
a) social factors may have a measurable and 
direct effect on overweight and obesity, and/or 
b) contextual factors affect overweight and obesity 
through other, more proximal, determinants not 
investigated in the CCHS. 

In a recent U.K. study that used a similar 
analytical approach to explore the potential 
population impact of several neighbourhood-level 
factors on physical activity, the authors noted 
that “in practice, given the paucity of community- 
based evaluations, policy-makers often rely on 
cause-effect relationships to be assumed to some 
degree” and that their analysis “merely applied a 
population perspective to such interpretation.” 
Nevertheless, they underscored that their results, 
which assume a cause-effect relation, should be 
interpreted with caution.87 Similar discretion 
should be used in considering the findings 
presented above.

Analyses such as the multifactorial research 
summarized in this chapter are providing new 
insights into the complex ways in which factors 
interact and contribute to obesity. However, 
there is still much to learn, for example:

•	 the effects of biological or genetic influences 
and pre- and post-natal factors, including birth 
weight and breastfeeding;

•	 how factors might differ for different 
populations, cultures and ethnic groups;

•	 the contribution of incidental, life-style- 
embedded and occupational activities, as 
well as sedentary behaviours, to physical 
activity and the risk of obesity; and
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•	 the effect of socioeconomic and environmental 
factors such as food security, access to stores 
and recreational facilities, food supply factors, 
as well as the built environment.

In the future, further refinement and use of 
techniques incorporating multiple risk factors (such 
as PARadj and PIN) may be helpful in gaining insights 
into the distribution of obesity, as well as indicating 
opportunities for health promotion and prevention.

Key points
•	 Obesity is a complex phenomenon with 

a wide range of genetic, lifestyle, social, 
cultural and environmental factors 
contributing to variations in its prevalence. 

•	 The association between income and obesity 
appears to be sex-specific, with an inverse 
association observed for females in the total 
population as well as Aboriginal populations 
but no clear pattern for males.

•	 Of the factors considered and currently 
measured through the CCHS, being inactive 
emerged as having the strongest association 
with obesity at the population level for both 
men and women. 

•	 An estimated 405,000 cases of male obesity 
and 646,000 cases of female obesity could 
potentially be altered or averted if inactive 
populations became active.

•	 Distal or indirect factors, such as income, 
rural residence and minority status, continue 
to affect male and female obesity even after 
controlling for more proximal, or direct, health 
behaviours such as inactivity.

•	 Two population health measures – the PARadj 
and PIN – provide new perspectives on 
obesity and the potential contribution of 
specific factors to obesity prevalence, and they 
may be one consideration in setting priorities 
for the prevention and management of obesity.

•	 More research into the determinants of obesity 
is needed, particularly multifactorial research 
that looks at biological, environmental, 
socioeconomic and lifestyle factors and 
how they interact.

•	 More research is needed to understand 
the determinants of obesity – both direct 
and more indirect – that may be specific to 
Aboriginal peoples and communities. 

•	 A limitation of using data and analysis to inform 
policy is that food-related factors (access to 
healthy foods and food outlets, consumption 
of traditional diets, caloric density, marketing 
of foods and beverages high in sugar and fat 
to children, and portion sizes) have not been 
considered in the analysis.
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Health and Economic Implications

This section provides an overview of population-level 
impacts of obesity, with a focus on health impacts (morbidity), 
mortality and economic implications.

Health impacts
Obesity is associated with a number of health 
conditions or morbidities.47, 88 A recent systematic 
review of the clinical literature found associations 
between obesity and the incidence of type 2 
diabetes, asthma, gallbladder disease, 
osteoarthritis, chronic back pain, several types 
of cancers (colorectal, kidney, breast, endometrial, 
ovarian and pancreatic cancers) and major types 
of  cardiovascular disease (hypertension, stroke, 
congestive heart failure and coronary artery 
disease).89 There may also be a relation between 
psychiatric conditions and excess weight, 
although this may be confounded by the fact 
that some psychotropic medications can 
contribute to weight gain.90 

Evidence from systematic reviews indicates that 
childhood obesity increases the risk of obesity 
during later life91 and contributes to the early 
development of a number of conditions, such 
as type 2 diabetes, atherosclerotic heart disease 
and high blood pressure.21,92 

In adults, abdominal obesity is associated with an 
increased risk of type 2 diabetes and cardiovascular 
disease,93,94 and is the most prevalent feature of a 
set of metabolic disorders known as the metabolic 
syndrome*.94 In the 2007-2009 CHMS, 21% of men 
aged 20 to 39 years, 38% of those 40 to 59 and 
52% of those 50 to 69 had a waist circumference 
indicating a higher health risk. The prevalence was 
even higher among women: 31% of those aged 
20 to 39, 47% of those 40 to 59 and 65% aged 
60 to 69.2 Among youth aged 15 to 19 years, 
15% of males and 28% of females had a waist 
circumference indicating increased or high risk.24

Abdominal obesity has been studied in several 
Aboriginal populations because of its relation with 
diabetes and/or metabolic syndome.39-41, 95-106 In the 
Believing We Can Reduce the Aboriginal Incidence 
of Diabetes (BRAID) study in rural northern 
Alberta, for example, approximately one-half of 
on-reserve First Nations adults met the criteria for 
metabolic syndrome, and abdominal obesity was 
the most prevalent abnormality.100

Analyses from the RHS also found associations 
between weight category and the prevalence 
of a number of health conditions, including 
cardiovascular disease, musculoskeletal disorders 
and respiratory diseases, in on-reserve First Nations 
communities. For example, the prevalence of 
self-reported cardiovascular disease increased by 
weight category: 8.3% of those of normal weight, 
15.7% of the overweight, 26.5% of the obese and 
44.6% of the severely obese.28 

As noted in the Canadian clinical practice 
guidelines on obesity and elsewhere, 
complications of obesity include not only physical 
health problems but also psychological concerns 
(e.g., low self-esteem).22,107-109 As well, negative 
attitudes and stereotypes about those who are 
obese have been linked to social and employment 
discrimination.88 One systematic review reported 
perceptions of weight bias and negative 
stereotypes about obese people in a number of 
sectors: at work, in health care settings, in schools 
and in the media.110 An analysis of the 2002/03 
CCHS results found that, compared with men and 
women of normal weight, obese men and women 
were more likely to report high job strain and low 
co-worker support.111 

*	 Metabolic syndrome is a cluster of metabolic abnormalities that is associated with an increased risk of type 2 diabetes and cardiovascular disease. 
Screening variables used to identify metabolic syndrome are abdominal obesity, low high-density lipoprotein cholesterol and elevated readings for 
triglycerides, blood pressure and fasting blood glucose.
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Mortality
While severe obesity is associated with premature 
mortality, calculating the exact number of deaths 
in a population that are attributable to obesity 
is difficult. The relative risk of death varies 
among studies, depending on the population 
characteristics (e.g., age) and risk factors included 
in the analyses.112 Further complicating the issue 
are the methodological challenges of isolating the 
contribution of excess body weight from that of 
related risk factors, co-morbidities and 
confounding variables.113 

What does the current research say about how 
many deaths in Canada can be attributed to 
obesity? One Canadian study estimated that the 
proportion of all deaths among adults 20-64 years 
of age that could be theoretically attributed to 
overweight and obesity grew from 5.1% in 1985 
to 9.3% in 2000.114 Another study, involving 11,326 
participants in the 1994/95 National Population 
Health Survey (NPHS) who were followed for 12 
years, found that, compared with those in the 
normal weight category, those in the underweight 
or class II or III obesity categories had a significantly 
increased risk of all-cause mortality, even after key 
sociodemographic factors and health behaviours 
had been controlled for. In contrast, people who 
were overweight but not obese had a significantly 
lower risk than the normal-weight population. 
There was no significant difference in risk of 
mortality between obesity class I and 
normal-weight respondents.115 

This pattern, in which mortality is higher in the 
highest and lowest weight categories compared 
with those who are of normal weight, has been 
described as a J- or U-shaped mortality curve.116, 117 
A similar J- or U-shaped relation between BMI and 
mortality has been reported in a number of US 
studies.118, 119120 The reasons for this pattern are 
unclear, and the phenomenon may be influenced 
by body composition. A national longitudinal 
survey in the US (NHANES I and II) found that, 
among men, fat mass (i.e., adiposity) had a 
positive relation with all-cause mortality, and 
fat-free mass had a negative or protective effect.121

Associated economic costs
An analysis of CCHS, NPHS and Economic Burden 
of Illness in Canada data (see Appendix 2) was 
conducted to examine the change in the economic 
burden of obesity between 2000 and 2008, taking 
into account the impact of inflation on health care 
costs and average earnings over the period. In 
this study, the economic burden of obesity was 
defined as both the direct costs to the health 
care system (i.e., hospital care, pharmaceuticals, 
physician care and institutional care) and indirect 
costs to productivity (i.e., the value of economic 
output lost as a result of premature death and 
short- and long-term disability). The study focused 
on eight chronic diseases consistently associated 
with obesity. According to this analysis, between 
2000 and 2008 the annual economic burden of 
obesity in Canada increased by $735 million, 
from $3.9 to $4.6 billion (Figure 15). 



	 OBESITY IN CANADA	 29

Figure 15.  Estimated Annual Direct and Indirect Costs Associated with Obesity ($ billion),  
Adults Ages 18 and Older, Canada 2000-2008 

Another study, using a comparable methodology 
and looking at 18 obesity-related chronic diseases, 
estimated the economic burden of obesity to be 
as high as $7.1 billion (2006 dollars).122 

A study of physician costs in Ontario found that 
obese male and female adults (aged 18 and over) 
incurred physician costs that were 14.7% and 
18.2% greater than those of normal-weight peers. 
The effect of obesity on physician costs increased 
with age: compared with normal weight groups, 
costs were 5.3% higher for obese young adults 
(18-39 years), 7.0% higher for obese middle-aged 
adults (40-59 years) and 28.3% higher for obese 
older adults (60+ years).123 

Key points
•	 Obesity significantly increases the risk 

of several chronic diseases, including type 
2 diabetes, some forms of cardiovascular 
disease, certain types of cancer, 
and osteoarthritis.

•	 Obesity can also affect psychological health.

•	 The risk of obesity-related death appears 
to be greatest among those who are at the 
extreme BMI categories (i.e., underweight 
and obese), but this relation may be affected 
by body composition. 

•	 Estimates of the economic burden of 
obesity in Canada range from $4.6 billion 
to $7.1 billion annually.

•	 There are currently few Canadian data on 
the long-term health impacts of obesity, 
particularly for children and youth.

•	 A better understanding of the contribution of 
obesity to morbidity and mortality could help 
to develop more accurate economic costs. 

SOURCE: I. Janssen, unpublished manuscript for the Public Health Agency of Canada; based on analysis of the1994/95 and 1996/97 National Population Health Surveys; 
2000/01, 2003, 2004, 2005, 2007 and 2008 Canadian Community Health Surveys (Statistics Canada); and Economic Burden of Illness 2000 Database 
(Public Health Agency of Canada).
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Opportunities for Intervention 

 The main focus of this report has been to 
highlight  new data and findings concerning 
the prevalence of obesity in Canada, as well 
as to summarize our current understanding of 
its determinants and the health and economic 
burden. It states what we know about the 
issue. This chapter will highlight some promising 
evidence-based practices and opportunities for 
obesity prevention and management described 
in the national and international literature.

General principles
Even though scientific knowledge is still evolving 
and incomplete, waiting for the “perfect solution” 
may not be an option, and decisions about how 
best to address obesity at a population level must 
be made.124,125 Such decisions may benefit from 
careful analysis of the feasibility of possible 
interventions, the available scientific evidence, 
the cost/benefit ratio (including the potential 
for unintended or negative outcomes such as 
stigmatization126 or increased inequities127), as 
well as potential value for money.128 In discussing 
actions to address childhood obesity in particular, 
Estabrooks, Fisher and Hayman make the point 
that interventions must carefully document not 
only outcomes, cost and robustness but also 
the broader legislative or community context, 
implementation issues and sustainability.129 

Approaches to combat obesity can be categorized 
into three streams:130

1)	 health services and clinical interventions 
that target individuals,

2)	 community-level interventions that directly 
influence behaviours, and

3)	 public policies that target broad social or 
environmental determinants. 

In practice, these are not mutually exclusive 
categories but, rather, overlapping and 
complementary lines of action.

The WHO recommends a number of core principles 
to underpin public health efforts against obesity:

•	 ensuring that they are of adequate duration 
and persistency;

•	 adopting a slow and staged approach over 
time to support the transition through the 
stages of change (i.e., awareness, motivation 
to change, experimentation, adopting a change 
and maintaining the changed behaviour);

•	 providing education to encourage and support 
changes in behaviour and attitudes;

•	 harnessing advocacy from respected elements 
of society;

•	 fostering shared responsibility for change 
among consumers, communities, industry 
and governments; and

•	 utilizing legislative action where appropriate.6

Individual-based interventions 
The 2006 Canadian clinical practice guidelines 
on the management and prevention of obesity 
in adults and children provide recommendations 
for health care professionals regarding the 
prevention, screening and management of obesity 
in clinical and community health settings.22 The 
guidelines suggest that approaches be tailored 
to individual patients but can include one or more 
of the following: 

•	 behaviour modification training or therapy, 
including family-oriented behaviour therapy 
for children;47,131

•	 dietary interventions, such as an 
energy-reduced diet;132,133

•	 regular physical activity in adults;134 
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•	 combined dietary and physical activity 
therapy;135,136 and

•	 for some individuals, bariatric surgery 
and prescription medications.137-138

A 2009 Cochrane Collaboration review of health 
professionals’ management of overweight and 
obesity suggested that brief training sessions, 
shared care with other health professionals and 
dietitian-led programs may be worth further 
investigation to demonstrate how the practice 
or organization of care could be improved.139 

There is some evidence that face-to-face 
(e.g., individual or small-group) clinical counselling 
is more effective than remote communications 
(e.g., telephone or mail-based programs) in obesity 
prevention in adults.140 Emerging evidence on 
Internet-based programs suggests that computer- 
tailored approaches show inconsistent results but 
have been associated with changes in physical 
activity, diet and/or weight loss in adults.141,142 
There is only limited evidence to guide obesity 
screening and management programs for 
children and youth.143

While individual interventions may be effective 
in promoting weight loss, avoiding weight regain 
is frequently a challenge.144 For example, a US 
follow-up study of approximately 1,300 overweight 
or obese individuals aged 20-84 years who had 
lost at least 10% of their body weight found that, 
by one year, 34% had regained more than 5%.145 
Self-monitoring (e.g., frequent self-weighing) and 
regular physical activity may help to avoid weight 
regain,146 and one study has suggested that even 
a relatively inexpensive intervention such as nurse 
counselling and support can help to prevent 
relapse.147 However, frequent self-weighing has 
also been associated with increased risk of binge 
eating and unhealthy weight control among 
adolescent girls.148

Community-based interventions 
Community-based obesity prevention 
interventions include programs delivered in key 
settings, such as workplaces and schools, as well 
as both targeted and universal public educational 
and information campaigns delivered through 
print, broadcast and online media. One example 
of a comprehensive campaign that targets 
multiple risk factors (e.g., physical inactivity, 
low fruit and vegetable consumption, smoking, 
overweight and obesity, and alcohol use during 
pregnancy) is British Columbia’s ActNow BC. For 
each factor, specific targets are pursued through 
a mix of collaborative strategies and mechanisms. 
For example, from 2005 to 2010, ActNowBC set 
a target to reduce by 20% the proportion of the 
population 18 and over who were overweight or 
obese from the 2003 estimate of 42.3%.149 

Social marketing campaigns that emphasize 
physical activity, healthy eating and/or healthy 
weights are one type of common community-level 
health promotion tool. Some examples of social 
marketing campaigns that use mass media 
strategies are Canada’s ParticipACTION (physical 
activity)150,151 and 5 to 10 a Day (fruit and vegetable 
consumption),152 England’s Fighting Fat, Fighting 
Fit153 (revised as Change4Life154), Australia’s 
Measure Up campaign155 (healthy weights), and 
US campaigns such as the VERB156 (youth physical 
activity) and Fruits & Veggies More Matters157 
(previously known as 5 A Day). Evaluations have 
not been published for all campaigns; among 
those that have, the type of evidence collected 
has varied. Some evaluations have focused almost 
exclusively on measuring campaign awareness, 
public attitudes and knowledge,158 whereas others 
have focused on the specific behaviour being 
targeted, such as physical activity within a specific 
target population.159 Fighting Fat, Fighting Fit 
is one of the few campaigns that have been 
evaluated for impact on participants’ body weight; 
results, although encouraging, were modest.153 
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Further study is required to more clearly 
understand the contribution that mass media 
campaigns can make to obesity prevention or 
management, as well as the manner by which 
they influence behaviour.

A recent systematic review of experimental and 
quasi-experimental studies, conducted primarily 
in the US, identified a number of initiatives that 
were effective in influencing two of the key 
behavioural factors known to affect obesity: 
physical activity and healthy eating.160 The most 
promising approaches included the following:

•	 point-of-decision prompts such as signage 
encouraging the use of stairs;

•	 school-based interventions for children and 
youth (e.g., increased frequency/duration 
of physical education classes, additional 
training for teachers);

•	 comprehensive worksite programs that 
include counselling, education, incentives and 
access to supportive facilities such as locker 
rooms, showers and gyms;

•	 point-of-purchase strategies, such as menu 
and shelf labelling, to increase the purchase 
and consumption of healthier foods;

•	 workplace, school and municipal policies and 
environmental supports that increase access 
to healthier foods and beverages (e.g., in 
vending machines restaurants and cafeterias);

•	 systematic nutrition reminders and training 
for health care providers.160 

It has been argued that a strong business case 
can be made for workplace wellness programs.161 
A review of 12 Canadian worksite programs 
reported a wide range of activities, such as 
addressing the physical work environment (e.g., 
safety/cleanliness, air quality, ergonomics, health 
and safety), the physical health of employees 
(fitness, smoking cessation, nutrition and lifestyle 
education or promotion) and mental health, stress 

and other psycho-social concerns (including work/
family balance, work organization and stress 
reduction).162 It has been reported that obesity 
is becoming an increasing focus of workplace 
wellness programs.163 A recent meta-analysis of 
nine randomized controlled trials of such programs 
reported a net loss of 2.8 pounds at 6-12 months, 
with six trials showing a net reduction in BMI 
of 0.47.164 

A 2006 review of 158 publications representing 
147 studies of obesity prevention and 
management interventions for children and 
youth concluded that the majority led to positive 
outcomes, at least in the short term.165 Targeted 
programs in clinical settings most frequently 
reported positive outcomes, and school-based 
programs, particularly those conducted in 
primary schools, were also found to be effective. 
Engagement in physical activity was considered 
a critical component of effective obesity 
prevention and management programs.165 

The review paper concluded with a call for 
greater recognition of the roles that sex and 
gender, family dynamics and environment can 
play in childhood and adolescent obesity. It also 
highlighted a number of weaknesses in the 
current evidence base: 

•	 little or no research on interventions 
for preschool-aged children, sex-specific 
interventions or interventions focusing 
on immigrant children and youth;

•	 under-utilization of the principles of 
population health;

•	 little stakeholder involvement;

•	 little or no investment in environmental 
modifications (with the exception of some 
school-based programs); and 

•	 a focus on obesity in isolation, rather than 
as part of an integrated chronic disease 
prevention approach.165 
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Other studies have also shown that school-based 
health programs have the potential to educate 
children and youth about nutrition and healthy 
eating, and promote behaviours (e.g., physical 
activity and eating) related to achieving or 
maintaining a healthy weight.166-168 Reviews of 
past studies, however, have produced mixed 
results in terms of effectiveness.169-171 

Public policies 
The effectiveness of public health efforts to 
promote healthy weight by encouraging individuals 
and families to make healthier choices is often 
limited by factors in the physical, social and 
economic environments that preclude or 
undermine those choices. For example, analyses 
suggest that even after adjusting for behavioural 
and individual factors, living in a neighbourhood 
characterized by material deprivation is associated 
with a higher BMI for women, though not for 
men,172 and that participation in organized sports is 
more prevalent among children from higher-income 
than lower-income households.173 Studies from 
other jurisdictions have suggested that 
environmental factors, such as the lack of safe 
and accessible spaces for children to play174 
and a built environment that promotes motorized 
transportation over active commuting (cycling 
and walking),175 can serve as barriers to physical 
activity. It has also been suggested that 
environmental factors may be linked to food 
choices, diet quality and obesity.176 

A number of reports have commented on the 
connections between land use planning and 
health.177, 178 It has been suggested that progress 
can be made in combating obesity by broadening 
public health efforts into comprehensive 
strategies that both promote healthy choices and 
simultaneously support environmental changes to 
make those choices easier.166 Many municipalities 
have reported that broad stakeholder consultation 
is needed in order to balance environmental, 

economic, social and cultural needs and to manage 
and coordinate community planning and design.179 
Such approaches often require leadership by various 
levels of government, as well as a commitment to a 
long-term, multisectoral and progressive approach 
that is rooted in an ecological or environmental 
perspective.47, 180 

Some examples of the types of public policy 
strategy that have been discussed or implemented 
to address the key influence on obesity, physical 
activity and nutrition are as follows:

•	 Subsidy programs to support healthy eating 
(e.g., the Food Mail Program for northern 
Canada,181 the Northern Fruit and Vegetable 
Pilot Programme in Ontario182 and community- 
based food security initiatives183);

•	 Land development, urban planning and 
transportation planning that promote active 
commuting and recreational physical activity;6,166

•	 Food labelling to help consumers understand 
the health implications of their choices;6,166

•	 Regulation of marketing to children, 
particularly for energy-dense, nutrient-poor 
foods and beverages;6,166,184

•	 Financial incentives to promote physical 
activity (e.g., the Children’s Fitness Tax 
Credit and the Federal Tax Credit for Public 
Transit185-187); and

•	 Financial disincentives, such as a tax on 
“unhealthy” foods and beverages.188 

It is unlikely that there is a single solution to 
reverse the rising prevalence of obesity in Canada; 
a comprehensive, multisectoral approach may be 
needed to respond effectively to this complex 
issue. A number of resources are available to 
assist policy-makers and health practitioners in 
assessing the evidence for potential population- 
based obesity prevention and management 
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interventions (see Appendix 4). Evidence from 
smoking cessation programs and other public 
health experiences suggest that an intervention 
is more likely to be effective if it is long term and 
multifaceted in nature, tackling multiple drivers 
and factors simultaneously.189 Responses may also 
be improved by integrating evaluation into program 
development and implementation. By facilitating 
the emergence of new knowledge, ongoing 
evaluations could support the continual 
realignment and enhancement of resource 
investments.189 

Research issues
Relatively few population-level obesity prevention 
and management interventions, especially public 
policy approaches that target broader 
environmental factors, have been systematically 
evaluated either for their effectiveness or 
cost-effectiveness.190 The need for more research 
is particularly pressing for obesity prevention, for 
which evidence of efficacy is limited to a small 
number of studies.191 Developing and 
implementing effective interventions requires 
better knowledge about what approaches work 
(and do not work) in different settings and with 
different populations,192 as well as economic 
analyses to assess value for money.128

More research is needed on how best to address 
obesity in specific target groups. For example, 
while current knowledge about interventions 
among children and youth is growing, a number 
of gaps remain, particularly for preschool-aged 
children. More information is also needed about 
the efficacy of interventions among immigrants, 
those living in economically deprived 
neighbourhoods and Aboriginal communities. 
Given the results of the multifactorial research 
presented earlier in this report, more information 
about the effects of intervention by sex, as well 
as the impact of sex-specific initiatives, could 
also offer important insights for program planners 
and policy-makers.

Key points
•	 Approaches to combating obesity can be 

categorized into three main types: 1) health 
services and clinical interventions that target 
individuals, 2) community-level intervention to 
influence behaviours, and 3) public policies 
that target broad social or environmental 
determinants.

•	 Guidelines suggest that a number of individual-
based interventions can contribute to obesity 
prevention and management but that more 
evidence is currently available for interventions 
targeting adults than children. Moreover, 
weight maintenance (i.e., avoiding weight 
regain) is frequently a challenge.

•	 Community-based obesity interventions are 
delivered in the community and settings such 
as workplaces and schools. An example of a 
Canadian community-based intervention is 
ActNow BC.

•	 Systematic reviews and policy documents 
have identified some of the key principles and 
strategies for community-based interventions.

•	 The literature also suggests that a number of 
public policy approaches can be undertaken 
to address obesity at the population level.

•	 There is unlikely to be a single solution that 
will reverse the rising prevalence of obesity in 
Canada; rather, a comprehensive, multisectoral 
response may be needed.

•	 More research and information are needed 
about the effectiveness, transferability and 
generalizability, and value for money of 
prevention and management interventions, 
particularly in specific subgroups such as 
preschool-aged children, immigrants and 
Aboriginal communities. Given the results 
of the multifactorial analysis of the population 
attributable risk of obesity, additional research 
on the sex-specific effects of interventions 
could also offer important insights. 
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Appendix 1. Estimating the prevalence of obesity:  
methodology and additional 2007/08 CCHS analyses 

Using the Canadian Community Heath Survey 
(CCHS), new analyses presented in this report 
estimate the prevalence of obesity in Canadian 
populations stratified by age, sex, geographic 
location, and income and education levels. Data 
from the 2007 and 2008 CCHS share files, both 
separately and combined, were the focus of the 
new analyses. Data from previous cycles, covering 
the years 2000/2001, 2003, 2004 and 2005, were 
also used. Detailed descriptions of the variables 
used, analyses conducted and resulting limitations 
are outlined in this appendix. 

Canadian Community Health Survey 
The target population of the CCHS is all Canadians 
aged 12 and over (for the 2004 CCHS Nutrition 
Cycle (2.2), the target population was extended to 
all age groups*. People living on Indian Reserves 

and Crown Lands, institutional residents, full-time 
members of the Canadian Forces and residents 
of certain remote regions were not included in 
the survey. The survey population is representative 
of approximately 98% of the total population in 
the provinces, 90% in the Yukon, 97% in the 
Northwest Territories and 71% in Nunavut.193 

Prior to 2007, core component data were collected 
every two years over a one-year period. Since 
2007, data collection has occurred on an ongoing 
basis across 12-month collection periods. For 
both the annual data and two-year combined data 
(2007/08), sampling and bootstrap weights are 
provided by Statistics Canada such that resulting 
weighted estimates are representative of the 
population in the specified period.194 Information 
on approximate CCHS sample size specific to 
each collection period is provided in Table 3. 

Table 3.  Sample Size Information for CCHS Cycles Used In Obesity Analyses

2000/01 CCHS195 2003 CCHS196 2004 CCHS197 2005 CCHS198 2007 CCHS199 2008 CCHS200

Available survey sample size 130,827 134,072 35,107 132,947 65,946 66,013

Self-report BMI class available 86,000 
(ages 20-64) 111,000 (18+) 3,200 (2-17) 

7,300 (18+)
11000 (12-17) 
114,000 (18+)

4,700 (12-17) 
57,300 (18+)

4,900 (12-17) 
56,900 (18+)

Measured BMI class available Not available Not available 8,660 (2-17)
11,800 (18+)

480 (12-17) 
4,200 (18+) Not available 400 (12-17) 

4,100 (18+)

Non-response
Valid responses for BMI are available for part 
of the sample, as illustrated in Table 4. All 
prevalence estimates for obesity are based on 
the total population for which BMI was available; 
non-responses and ineligible respondents for 
whom BMI was not calculated (e.g., pregnant 
women) were excluded from the analyses. In 
particular, for the combined 2007/08 obesity 
estimates, over 8,000 persons from the sample 
of approximately 132,000 are excluded.

Being female was the characteristic of the 
sample that showed the highest proportion for 
whom BMI class was not determined (Table 4), 
and this was due to the exclusion of pregnant 
women. Otherwise, characteristics were quite 
consistent between the sample excluded and 
the remaining sample. 

*	For children under the age of 6, the parent was the only person providing the information. For children aged 7 to 11, parents were there to help the child 
respond or to provide an answer directly.
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Table 4.  Characteristics of Sample Population and Non-respondents, CCHS 2007/08

Total Population  
(n=123,723)

Obesity Response  
not Available (n=8236)

Average age 43 years 42 years

Female 5% 63%

Household income  <$20,000/year 9% 11%

Single, separated, divorced, widowed 29% 29%

Aboriginal peoples 3% 4%

Source: Canadian Community Health Survey 2007/08, Statistics Canada.

Variables used in analyses 
In addition to age, sex, province/territory and 
health region, the following variables were used 
in the analyses.

Obesity: The BMI is a derived variable calculated 
by dividing the respondent’s measured body 
weight (in kilograms) by the square of the 
respondent’s height (in metres). This calculation is 
done similarly for self-reported, parental-reported 
or measured height and weight. Overweight and 
obese categories for children and youth were 
developed on the basis of IOTF cut-offs (Cole 
method)23 with specific ranges for children by age 
and sex. For adults, BMI classes are based on 
international standards developed by the WHO.7

BMI is not calculated for adult respondents with 
a height of less than 0.91m (3’) or more than 
2.13m (7’), or for women who either reported 
being pregnant or did not respond to the question 
on pregnancy.

Aboriginal Peoples: The variable used in the 
analyses was based on the question “Are you an 
Aboriginal person, that is, North American Indian, 
Métis, or Inuit?”193,198,199 

Income Deciles: This variable was derived by 
Statistics Canada and is based on self-reported 
household income before taxes. Ten categories 
with approximately the same percentage of 
respondents in each group were generated 
by province/territory according to the ratio of 
household income to the low income cut-off 
corresponding to the respondent’s household 
and community size.

Household Educational Attainment: This variable 
was derived by Statistics Canada and represents 
the highest level of education attained by any 
member of the household. 

Methods of analysis
Descriptive analyses were used to estimate the 
prevalence of obesity across different population 
subgroups by age, sex, education, income decile, 
Aboriginal identity, province/territory and health 
region. Corresponding sample sizes by CCHS 
year are available in Table 3, which highlights 
the number of respondents with a valid BMI 
classification. Non-overlapping 95% confidence 
intervals were considered as reflecting significantly 
different point estimates of obesity prevalence. 
Bootstrapping techniques were used in these 
analyses to generate confidence intervals, as this 
technique takes the complex survey design into 
account. Thus, more accurate estimates of the 
variability of prevalence values were provided.



	 OBESITY IN CANADA	 37

Limitations
New analyses presented in the report have 
various limitations, depending on the population 
of subgroups used and the data cycle considered. 
One caveat when comparing obesity between 
Aboriginal and non-Aboriginal populations is 
that the CCHS does not include respondents 
who reside on reserves or in some remote 
communities. Therefore, there is no single obesity 
estimate that includes all Aboriginal peoples. 

In addition, the estimates of obesity shown 
are not age-standardized, and therefore the age 
differences in obesity among groups or over 
time are not accounted for. Table 5 illustrates 
one example of the difference in age-standardized 

and non-age-standardized obesity prevalence. 
For the total population, using the four age groups 
specified to age-standardize the obesity estimate 
has a very minor impact, of less than half a 
percent, on the resulting estimate. However, for 
subgroups with different age and sex distributions, 
age and sex standardization might be warranted. 
The focus in this report was to obtain current 
prevalence estimates.

Analysis was limited to those measures captured 
by the CCHS. For example, nutrition was captured 
primarily by fruits and vegetables consumption 
only, and only in terms of number of times per 
day and not actual servings. 

Table 5.  Age-Standardized Obesity Estimates

Age Group
1991 Census  

Age Distribution

2007/08 CCHS  
Population Age  

Distribution

Prevalence  
of Obesity

12 to 24 20.47% 19.21% 6.93%

25 to 44 35.68% 33.58% 16.31%

45 to 64 28.59% 32.71% 20.22%

65 and over 15.25% 14.51% 17.55%

Obesity Prevalence 15.97%

Age-Standardized Obesity (to 1991 population) 15.70%

Source: Analysis of Canadian Community Health Survey 2007/08, Statistics Canada.

As discussed earlier in the report, there are 
limitations and critiques of the BMI classification 
system. As noted in Health Canada’s Canadian 
Guidelines for Body Weight Classification in 
Adults,7 particular caution should be used when 
classifying people who are very lean or very 
muscular, some ethnic and racial groups, and 
seniors.201 In addition, research has shown that 
women are more likely to underestimate their 
weight and men more likely to overestimate their 
heights, both of which would result in a more 
conservative estimate of BMI.4 

Finally, obesity estimates based on directly 
measured heights and weights could be calculated 
for a large representative population for the 2004 
CCHS, but only for subsamples in the 2005 and 
2008 CCHS. The lack of routine, national, 
measured obesity estimates has been a noted 
surveillance information gap. All other obesity 
estimates are calculated according to self-reported 
height and weight information which, as discussed 
earlier in this report, has been shown to 
underestimate BMI and therefore obesity.
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Additional analyses: 2007/08 CCHS
Figure 5 illustrates the prevalence of obesity 
(self-reported data) in the top and bottom 
10 ranked health regions. Obesity prevalence 

estimates for all health regions in Canada 
are provided below (Table 6).

Table 6.  Prevalence of Self-Reported Obesity by Health Region, Ages 18 and Older, 2007/08

Region Obesity Prevalence (%)
significantly  

different than Canada

Canada 17.1 –

Eastern Regional Integrated HA, NL 24.4 1.0

Central Regional Integrated HA, NL 30.6 1.0

Western Regional Integrated HA, NL 21.3 1.0

Labrador-Grenfell Regional Integrated HA, NL 29.6 1.0

Kings County, PEI 32.1 1.0

Queens County, PEI 21.4 1.0

Prince County, PEI 24.5 1.0

Zone 1 (DHA 1 and 2), NS 29.5 1.0

Zone 2 (DHA 3), NS 23.0 1.0

Zone 3 (DHA 4 and 5), NS 25.6 1.0

Zone 4 (DHA 6 and 7), NS 26.1 1.0

Zone 5 (DHA 8), NS 21.7 1.0

Zone 6 (DHA 9), NS 20.6 1.0

Region 1, NB 23.8 1.0

Region 2, NB 22.4 1.0

Region 3, NB 20.3 0.0

Region 4, NB 21.3 0.0

Region 5, NB 24.5 1.0

Region 6, NB 19.9 0.0

Region 7, NB 26.1 1.0

Région du Bas-St. Laurent, QC 18.1 0.0

Région du Saguenay - Lac-Saint-Jean, QC 14.5 0.0

Région de la Capitale-Nationale, QC 14.7 0.0

Région de la Mauricie/Centre-du-Québec, QC 16.5 0.0

Région de l'Estrie, QC 11.6 -1.0

Région de Montréal, QC 13.4 -1.0

Région de l'Outaouais, QC 17.1 0.0
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Region Obesity Prevalence (%)
significantly  

different than Canada

Région de l'Abitibi-Témiscamingue, QC 20.4 0.0

Région de la Côte-Nord, QC 16.8 0.0

Région du Nord-du-Québec, QC 21.7 1.0

Rég. de la Gaspésie-Île-de-la-Madeleine, QC 18.7 0.0

Région de la Chaudière-Appalaches, QC 13.6 -1.0

Région de Laval, QC 13.4 -1.0

Région de Lanaudière, QC 17.8 0.0

Région des Laurentides, QC 16.9 0.0

Région de la Montérégie, QC 18.1 0.0

District of Algoma Health Unit, ON 26.6 1.0

Brant County Health Unit, ON 25.5 1.0

Durham Regional Health Unit, ON 17.4 0.0

Elgin-St. Thomas Health Unit, ON 19.0 0.0

Grey Bruce Health Unit, ON 22.7 1.0

Haldiman-Norfolk Health Unit, ON 24.9 1.0

Haliburton/Kawartha/Pine Ridge DHU, ON 23.0 1.0

Halton Regional Health Unit, ON 16.3 0.0

City of Hamilton Health Unit, ON 20.2 0.0

Hasting and Prince Edward Counties HU, ON 22.7 1.0

Huron County Health Unit, ON 24.2 1.0

Chatham-Kent Health Unit, ON 23.7 1.0

Kingston/Frontenac/Lennox/Addington HU, ON 19.9 0.0

Lambton Health Unit, ON 21.5 1.0

Leeds, Grenville and Lanark DHU, ON 21.2 1.0

Middlesex-London Health Unit, ON 18.4 0.0

Niagara Regional Area Health Unit, ON 18.4 0.0

North Bay Parry Sound District Health Unit, ON 20.0 0.0

Northwestern Health Unit, ON 26.1 1.0

City of Ottawa Health Unit, ON 14.3 -1.0

Oxford County Health Unit, ON 20.0 0.0

Peel Regional Health Unit, ON 14.7 0.0

Perth District Health Unit, ON 19.6 0.0

Peterborough County-Regional Health Unit, ON 18.4 0.0
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Region Obesity Prevalence (%)
significantly  

different than Canada

Porcupine Health Unit, ON 25.3 1.0

Renfrew County and District Health Unit, ON 23.3 1.0

The Eastern Ontario Health Unit, ON 25.4 1.0

Simcoe Muskoka District Health Unit, ON 21.3 1.0

Sudbury and District Health Unit, ON 18.8 0.0

Thunder Bay District Health Unit, ON 19.9 0.0

Timiskaming Health Unit, ON 29.6 1.0

Waterloo Health Unit, ON 21.6 1.0

Wellington-Dufferin-Guelph HU, ON 18.8 0.0

Windsor-Essex County Health Unit, ON 21.1 1.0

York Regional Health Unit, ON 11.7 -1.0

City of Toronto Health Unit, ON 12.7 -1.0

Winnipeg, MB 16.5 0.0

Brandon, MB 22.3 0.0

North Eastman, MB 20.9 0.0

South Eastman, MB 20.6 0.0

Interlake, MB 30.6 1.0

Central, ON 20.8 0.0

Assiniboine, MB 24.8 1.0

Parkland, MB 26.4 1.0

Norman, MB 30.5 1.0

Burntwood/Churchill, MB 31.1 1.0

Sun Country, SK 21.4 0.0

Five Hills, SK 20.3 0.0

Cypress, SK 24.9 1.0

Regina Qu'Appelle, SK 26.6 1.0

Sunrise, SK 24.0 1.0

Saskatoon, SK 21.8 1.0

Heartland, SK 26.7 1.0

Kelsey Trail, SK 29.1 1.0

Prince Alberta Parkland, SK 23.9 1.0

Prairie North, SK 21.1 0.0

Mamawetan/Keewatin/Athabaska, SK 35.9 1.0
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Region Obesity Prevalence (%)
significantly  

different than Canada

Chinook Regional Health Authority, AB 21.2 1.0

Palliser Health Region, AB 22.0 0.0

Calgary Health Region, AB 15.2 0.0

David Thompson Regional Health Authority, AB 21.1 1.0

East Central Health, AB 25.0 1.0

Capital Health, AB 19.0 0.0

Aspen Regional Health Authority, AB 24.0 1.0

Peace Country Health, AB 29.2 1.0

Northern Lights Health Region, AB 27.4 1.0

East Kootenay, BC 16.7 0.0

Kootenay-Boundary, BC 17.1 0.0

Okanagan, BC 14.6 0.0

Thompson/Cariboo, BC 20.0 0.0

Fraser East, BC 16.7 0.0

Fraser North, BC 11.9 -1.0

Fraser South, BC 12.0 -1.0

Richmond, BC 5.3 -1.0

Vancouver, BC 6.2 -1.0

North Shore/Coast Garibaldi, BC 10.3 -1.0

South Vancouver Island, BC 13.8 -1.0

Central Vancouver Island, BC 16.9 0.0

North Vancouver Island, BC 14.8 0.0

Northwest, BC 24.2 1.0

Northern Interior, BC 17.9 0.0

Northeast, BC 24.1 0.0

Yukon 22.4 1.0

Northwest Territories 23.9 1.0

Nunavut 22.9 1.0

Note: Notes: Significantly lower than Canada (-1), significantly higher than Canada (1), not significantly different (0)
Source: Analysis of Canadian Community Health Survey 2007/08, Statistics Canada.
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Appendix 2.  Updated economic burden of obesity 
analysis: summary of methodology 

I. Janssen, for PHAC
The economic costs of obesity by year (2000 to 
2008) were estimated using a prevalence-based 
approach that included the following:

•	 risks of chronic conditions in obese individuals;

•	 population prevalence of obesity; and

•	 direct and indirect costs associated with 
these (specific) chronic conditions.

Calculation of risk of chronic 
conditions in obese individuals
Risk estimates for the main chronic diseases 
associated with obesity in men and women were 
obtained from a 2004 meta-analysis by Katzmarzyk 
and Janssen,202 updated to include studies 
published within the past five years. Eight chronic 
diseases for which obesity has been consistently 
shown to be a risk factor were included in the 
meta-analysis: coronary artery disease, stroke, 
hypertension, colon cancer, post-menopausal 
breast cancer, type 2 diabetes, gall bladder 
disease and osteoarthritis. For each disease, 
summary relative risk estimates were calculated 
separately for men and women using a general 
variance-based method. These summary relative 
risk estimates represent a weighted average of 
the relative risk provided in the various studies.

Estimation of the population 
prevalence of obesity
The methodology used for estimating the 
prevalence of obesity among Canadian adults 
depended on the survey year. For 2004, 2005 and 
2008, the prevalence was based directly on results 
from cycles of the CCHS, in which height and 
weight values used to calculate BMI were directly 
measured. For the remaining years (2000, 2001, 
2002, 2003, 2006 and 2007), the prevalence of 

obesity based on self-reported height and weight 
was obtained from nationally representative 
surveys (cycles of the NPHS and the CCHS 
conducted in 1994/95, 1996/97, 2000/01, 2003, 
2005 and 2007). These prevalence values and 
corresponding survey years were used to create 
simple linear regression equations by sex to 
predict the prevalence of self-reported obesity in 
2000, 2001, 2002 and 2006. Next, for those years 
in which the prevalence of measured obesity was 
not available, the true prevalence was estimated 
on the basis of the relative difference in self- 
reported and measured obesity in the 2005 CCHS 
(34.2% relative underestimation for men and 
35.0% for women). 

Determination of population 
attributable risk (PAR)
The second step was to determine what proportion 
(or fraction) of each of the eight chronic conditions 
can be causally attributed to obesity within the 
adult population in Canada. The PAR combines the 
summary relative risk (RR) with the population 
prevalence (P) of obesity: 

PAR% - [P(RR-1)]/[1+P(RR-1)]

Determination of direct and 
indirect costs associated with 
these chronic conditions
PAR% values were then applied to the total direct 
and indirect costs for each of the eight target 
conditions. Costs were based on information in 
the Economic Burden of Illness in Canada (EBIC) 
2000 study and are estimated for the population 
aged 15 years or older. Direct costs are defined 
as the value of goods and services for treatment, 
care and rehabilitation related to the condition, 
such as hospital care, drug and physician care 
expenditures, expenditures for care in other 
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institutions and additional direct health 
expenditures. Indirect costs are defined as the 
value of economic output lost because of illness, 
disability or premature death. The indirect costs 
in the EBIC 2000 were measured in terms of 
the value of years of life lost due to premature 
death and the value of activity days lost due to 
short-term and long-term disability. At the time 
that the report was prepared, EBIC 2000 had yet 
to be publicly released. Instead, data were made 
available from the Population Health Economic 
Section, Knowledge Information and Data 
Systems, Office of Public Health Practice, 
Public Health Agency of Canada.

For the years 2001-2008, the direct health care 
costs calculated for each chronic condition were 
inflated to current dollars by using the percentage 
increase in health care costs in the Consumer 
Price Index in Canada from the year 2000 to the 
year of interest. In inflating these values, it was 
assumed that each disease made up a similar 
percentage of total health care expenditures 
throughout that period. The indirect health care 
costs were inflated to 2001-2008 values using 
the percentage increase in average earnings 
in Canada from 2000. 
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Appendix 3.  Impact of behaviour and socioeconomic 
factors on the prevalence of obesity in the 
population: summary of methodology

Data sources and measures203

For this study, CCHS cycles 2000/01, 2003 and 
2005 were pooled to obtain a total sample size 
of 283,097 adults aged 18 and over. This method 
combines the data at the record level, and the 
resulting file is treated as a sample from one 
large ”average” population from 2000 to 2005. 
Compared with other years, the method of data 
collection for the 2000/01 cycles was more often 
in person than by telephone.204 

Body mass index (BMI) was computed according 
to self-reported height and weight as: 

BMI = Weight (kg)/Height (m)2

BMI was grouped according to internationally 
accepted classifications as follows:7 

•	 normal weight: BMI = 18.5 kg/m2-24.9 kg/m2 

•	 overweight: BMI = 25 kg/m2-29.9 kg/m2 

•	 overweight I: BMI = 25 kg/m2-27.4 kg/m2 

•	 overweight II: BMI = 27.5 kg/m2-29.9 kg/m2 

•	 obese: BMI ≥ 30 kg/m2 

As this study focused exclusively on the risk of 
adult overweight and obesity, 7,322 participants 
(5,955 females and 1,367 males) with a BMI less 
than 18.5 kg/m2 were excluded from the final 
study sample. 

Explanatory variables of interest were set up 
as dichotomous variables and included the 
following: single/separated/divorced (Yes or No), 
total household income (lowest income quintile 
vs. highest income quintile), immigrant status 
(Y/N), visible minority status (Y/N), rural residence 
(Y/N), daily smoking (Y/N), physical inactivity (Y/N), 
low fruit and vegetable intake (Y/N) and high 
alcohol consumption (Y/N). See Table 7 for 
descriptive statistics.

Analysis
For all variables descriptive estimates, including 
proportions and 95% confidence intervals, were 
calculated separately by sex.

Poisson models were used to evaluate the 
simultaneous contribution of demographic, social 
and behavioural risk factors in the prediction of 
adult overweight and obesity. The Poisson 
distribution is used here to estimate dichotomous 
outcomes, since logistic functions tend to 
overestimate the cross-sectional prevalence of 
common diseases.205-207 An additional benefit of 
using the Poisson model is found in the production 
of prevalence ratios, which better approximate the 
relative risk than do odds ratios. All analyses used 
bootstrap and probability weights rescaled to the 
2001 Canadian population and were estimated 
using the BSWREG re-sampling procedure. 

Population attributable risks (PAR) were derived 
from adjusted risk ratios (RR) using a conservative 
equation for potential confounding:208 

PARadj= proportion of population exposed 
to risk factor * [(RRadj – 1)/RRadj]

Where RRadj is the relative risk of obesity 
in this case associated with the specified 
risk factor.

Recently, the population impact number (PIN) 
has been proposed as a new measure to quantify 
and communicate the population burden of a 
risk factor – or, conversely, the potential number 
of disease events that may be prevented in a 
population through elimination of that risk factor 
– in a way that is easily conceptualized by policy- 
makers and the general public.209-210 This measure 
may be applied to resource planning and the 
evaluation of public health interventions. The 
following formula for PIN, applicable to cross- 
sectional designs,87 was used: 
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PIN = proportion of population in outcome 
category * number in population * PARadj

The computation of confidence intervals for 
PAR and PIN was based on a conservative 
Bonferroni inequality method.211 Stata 9.2 
(Stata Corp, Texas Station) was used exclusively 
to conduct the analyses.

It should be noted that this study used nationally 
representative cross-sectional data to estimate 
the contribution of various factors to the 
population burden of overweight and obesity. 
The analysis does not explicitly define a 

cause-effect relation between the predictor 
variables (e.g., immigrant status, fruit and 
vegetable intake) and the outcome of interest 
(e.g., overweight or obesity). Rather, as with other 
studies that have similarly used cross-sectional 
data to explore the potential population impact 
of eliminating a risk factor of interest, the 
interpretation of present findings should be 
considered as suggestive of a relation between 
the two variables, after controlling for other 
covariates.87 Additional studies using longitudinal, 
nationally representative Canadian data should be 
used to confirm the results described here.

Descriptive statistics 

Table 7.  Sample Size, Demographic Characteristics and Prevalence of Social Determinant  
and Health Behaviour Risk Factors by Sex, Canada 2000/01, 2003, 2005

Females Males

Sample size (N) 148,844 134,253

Weighted sample (N) 10,217,995 10,568,461

Age (mean, 95% confidence interval [CI]) 44.4 (44.3-44.5) 43.6 (43.5-43.7)

Lowest income (%, 95% CI) 23.6 (23.2-24.0) 17.4 (17.1-17.7)

Middle income (%, 95% CI) 61.8 (61.4-62.3) 63.4 (62.9-63.8)

Highest Income (%, 95% CI) 14.6 (14.2-15.0) 19.2 (18.8-19.6)

Immigrant (%, 95% CI) 21.7 (21.3-22.1) 21.9 (21.5-22.3)

Visible minority (%, 95% CI) 14.2 (13.8-14.5) 14.5 (14.1-14.8)

Single/separated/divorced (%, 95% CI) 33.8 (33.4-34.2) 31.3 (30.9-31.7)

Rural residence (%, 95% CI) 17.7 (17.4-18.0) 18.8 (18.6-19.1)

Daily smoking (%, 95% CI) 23.9 (23.6-24.3) 28.3 (27.9-28.6)

Physical inactivity (%, 95% CI) 53.1 (52.7-53.5) 49.2 (48.8-49.7)

High alcohol use (%, 95% CI) 12.1 (11.8-12.4) 31.2 (30.8-31.6)

Less than 5 servings fruit & vegetable (%, 95% CI) 54.1 (53.7-54.6) 67.8 (67.4-68.3)

Normal weight (18.5 ≤ BMI < 25) (%, 95% CI) 54.0 (53.6-54.4) 40.7 (40.3-41.2)

Overweight I (25 ≤ BMI < 27.5)  (%, 95% CI) 16.5 (16.2-16.8) 24.3 (23.9-24.6)

Overweight II (27.5 ≤ BMI < 30)  (%, 95% CI) 10.7 (10.5-10.9) 17.2 (16.9-17.5)

Obesity (BMI ≥ 30) (%, 95% CI ) 14.8 (14.5-15.1) 16.8 (16.5-17.1)

Notes: Significantly lower than Canada (-1), significantly higher than Canada (1), not significantly different (0)
Source: Analysis of Canadian Community Health Survey 2007/08, Statistics Canada.
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Appendix 4.  Resources

Canadian Best Practices Portal 
Developed by the Public Health Agency of Canada, 
the CBPP allows the user to search among more 
than 300 evaluated programs and interventions 
related to public and population health, and is 
sortable by population, health outcome or related 
determinants of health. 

http://cbpp-pcpe.phac-aspc.gc.ca

Cochrane Reviews
The Cochrane Collaboration is an international, 
not-for-profit, independent organization that 
focuses on creating evidence in the field of health 
care. It is a resource for finding systematic 
reviews produced by health care professionals on 
clinical trials and other research related to health 
care interventions. The database offers free access 
to abstracts and plain language summaries of 
systematic reviews that highlight the effectiveness 
of health care interventions covering a wide 
variety of topics.

http://cochrane.org/reviews

Evidence Informed Public Health Tools 
Developed by the National Collaborating 
Centre-Methods and Tools (NCC-MT), this site 
covers the various stages of evidence-informed 
public health planning, including defining the 
issue, searching for evidence, critically appraising 
your findings, synthesizing information, adapting 
to your local situation/context, implementing 
programming and evaluating results. There are 
a number of useful links to aid in the location, 
appraisal and use of evidence.

http://www.nccmt.ca/eiph/index-eng.html

Health Evidence
Health Evidence is a free online registry designed 
to provide high-quality research evidence to public 
health decision-makers. Through this site, users 
can locate references to systematic reviews and 
meta-analyses gathered through a comprehensive 
search of electronic databases, journal tables of 
contents and reference lists. All reviews in the 
online registry have been screened for relevance 
to public health and appraised for quality.

http://www.health-evidence.ca

Public Health +
Operated by the McMaster Health Knowledge 
Refinery, Public Health + is an online resource 
containing articles from over 140 medical and 
allied health academic journals that have been 
critically appraised for methodological soundness. 
Those selected are listed in a searchable archive. 

http://www.nccmt.ca/tools/public_health_ 
plus-eng.html

Pubmed – Clinical Queries 
A publicly accessible search engine that 
enables users to search for systematic 
reviews, meta-analyses, clinical trial reviews, 
evidence-based medicine, conferences and 
guidelines related to clinical studies. 

http://www.ncbi.nlm.nih.gov/corehtml/query/ 
static/clinical.shtml#reviews

http://cbpp-pcpe.phac-aspc.gc.ca/population_health/index-eng.html
http://cochrane.org/reviews/
http://www.nccmt.ca/eiph/index-eng.html
http://www.health-evidence.ca
http://www.nccmt.ca/tools/public_health_plus-eng.html
http://www.nccmt.ca/tools/public_health_plus-eng.html
http://www.ncbi.nlm.nih.gov/corehtml/query/static/clinical.shtml#reviews
http://www.ncbi.nlm.nih.gov/corehtml/query/static/clinical.shtml#reviews
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