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Abstract

Introduction: Obesity is a complex risk factor for chronic disease that is associated 
with a number of socioecological determinants. In this status report, we provide an 
overview of the socioecological framework that is now guiding our ongoing surveillance 
efforts in the area of childhood overweight and obesity. This framework considers indiv-
idual risk and protective factors (sociodemographic, lifestyle, psychosocial and early-
life) through the lens of the life stage, levels of influence and environments in which 
these factors play a role.

Methods: Using data from the Canadian Community Health Survey and the Canadian 
Health Measures Survey, univariate and bivariate analyses were used to report on 
behavioural, psychosocial, and early life factors associated with excess weight among 
Canadian children. 

Results: Estimates of early-life (e.g. breastfeeding), behavioural (e.g. physical activity), 
and psychosocial factors (e.g. sense of community) are presented as they relate to age 
group, sex, income adequacy and weight status.

Conclusion: Building upon our recent reporting on trends in and sociodemographic fac-
tors associated with childhood obesity in Canada, this work illustrates the remaining 
risk and protective factors shown in our surveillance framework. This analysis supports 
the shift towards a holistic appraisal of determinants related to healthy weights.
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Highlights

• The surveillance of overweight and 
obesity trends in children and youth 
is important in informing research, 
programs and policies.

• Early-life, behavioural and psycho-
social factors are related to excess 
weight in childhood.

• A greater proportion of normal 
weight children report consuming a 
healthy diet, which is a suggested 
behavioural protective factor, than 
obese children.

• A large majority of mothers report 
breastfeeding their children, which 
is a suggested early-life protective 
factor.

Introduction

In recent years, there has been a shift 
away from the “eat-less-move-more” para-
digm of excess weight towards one that 
recognizes the multifactorial etiology of 
obesity and the importance of integrating 
a full socioecological, or integrative, under-
standing of its associated risk and protec-
tive factors.1 Given the persistently high 
levels of excess weight among Canadian 
children and youth,2 an integrated appraisal 
of its associated factors may inform our 
understanding of the health of this popul-
ation to assist with public health efforts. 
This broader perspective is one that the 

Centre for Chronic Disease Prevention has 
similarly adopted for a variety of Public 
Health Agency of Canada (PHAC) surveil-
lance initiatives.3-6

In this status report, we provide an over-
view of the socioecological framework 
that is now guiding PHAC’s ongoing sur-
veillance efforts in the area of childhood 
overweight and obesity. This framework 
considers individual risk and protective 
factors (sociodemographic, lifestyle, psycho-
social and early-life) through the lens of 
the life stage, levels of influence and envi-
ronments in which these factors play a 
role (Figure 1). Building upon our recent 

reporting on trends in and sociodemo-
graphic factors associated with childhood 
obesity in Canada,2 this work illustrates 
the remaining (lifestyle, psychosocial and 
early-life) risk and protective factors shown 
in this surveillance framework. This inte-
grated appraisal of factors also links to 
childhood obesity reporting included in 
the Chronic Disease and Injury Indicator 
Framework (CDIIF),4 which is an impor-
tant PHAC resource to guide research, pro-
grams and policy in Canada.

Methods

Data and data sources

We analyzed data from two population-
based national health surveys for this 
paper: the Canadian Community Health 
Survey ([CCHS] Annual Component, 20147 
and 2011–12,8 and Mental Health Component, 
20129) and the Canadian Health Measures 
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Survey ([CHMS], cycle 3, 2012/1310). We 
identified factors associated with excess 
weight within each survey, according to 
the levels of influence presented in Figure 1. 
Lifestyle factors included healthy diet, 
sugar-sweetened beverage consumption, 
physical activity, sedentary behaviour and 
sleep. Psychosocial and early-life factors 
included mood disorders and depression, 
self-perceived physical health, happiness, 
sense of community, trustworthy relation-
ships and breastfeeding. The distribution 
of each factor according to sex, age group, 
income adequacy and weight status were 
examined, except for breastfeeding. 

Statistical analyses

We classified weight status (normal, over-
weight, obese) using the WHO classifica-
tion system,11 and adjusted self-reported 
estimates using a correction factor.12 We 
completed descriptive statistics using SAS 
Enterprise Guide version 5.1 (SAS Institute 
Inc., Cary, NC, USA). We weighted point 
estimates to reflect the Canadian house-
hold population and calculated 95% confi-
dence intervals using bootstrap resampling 
methods.

Results and discussion

Lifestyle factors

Eating behaviours
A healthy diet provides the necessary nutri-
ents for growth and development.13 Healthy 
eating patterns and behaviours established 
in childhood form the foundation of life-
long healthy eating.14 In the absence of 
detailed and regularly collected measures of 
healthy eating, surveillance of food con-
sumption and general meal behaviours 
among children provide our best proxy 
measures of healthy eating.15 To that end, 
national-level data on the consumption of 
vegetables, fruit and sugar-sweetened bever-
ages provide an indication of eating behav-
iours among Canadian children and youth.

Vegetable and fruit consumption is a vali-
dated proxy measure for diet quality;15 the 
consumption of 5 or more servings of veg-
etables or fruits per day is suggestive of a 
healthy diet.15,16 Fewer than half of 
Canadian children and youth maintain a 
healthy diet (Table 1). Youth with better 
income adequacy and weight status con-
sume a healthier diet (Table 1). While 
meal (breakfast, lunch, dinner) patterns 
of Canadian children are supportive of 
healthy dietary behaviours, the prevalence 

TABLE 1 
Lifestyle factors associated with childhood obesity, Canada, CCHS 2014 and CHMS 2012/13

      Prevalence (%) 95% CI

Lifestyle factors

Eating behaviours

Healthy dieta,c

  Overall   43.6 41.7–45.5

  Sex Boys 39.3 36.7–41.9

    Girls 48.2 45.4–50.9

  Income adequacy Low 40.0 34.3–45.7

  Moderate 39.7 35.0–44.4

    High 48.8 45.9–51.6

  Weight status Normal 46.9 43.9–49.9

  Overweight 44.8 39.9–50.3

    Obese 37.1 30.7–43.5

Sugar-sweetened beveragesb,d

  Overall   17.2 13.3–21.2

  Sex Boys 20.2 13.9–26.5

    Girls 14.2 9.6–18.7

  Age group 5–11 years 13.4 9.7–17.0

    12–17 years 21.3 14.8–27.8

  Income adequacy Low 24.6 17.8–31.4

  Moderate 18.6 13.3–23.8

    High 10.6 5.4–15.9

  Weight status Normal 15.7 10.6–20.9

  Overweight 20.3 15.5–25.0

  Obese 21.5 10.7–32.2

FIGURE 1 
Socioecological surveillance framework of childhood overweight and obesity:  

individual risk and protective factors, environment and level of influence

Figure 1. Socioecological surveillance model of childhood obesity: individual risk and protective factors, environments, and 
levels of influence.
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      Prevalence (%) 95% CI

Movement behaviours

Physical activityb,e

  Overall   9.3E 5.8–12.8

  Sex Boys 12.6E 6.3–18.9

    Girls 5.9 4.1–7.6

  Age group 5–11 years 13.5 8.9–18.2

    12–17 years 5.0E 2.7–7.3

  Income adequacy Low 5.5E 2.3–8.8

  Moderate 11.3E 4.9–17.7

    High 10.2E 6.2–14.3

Sedentary behaviourb,f

  Overall 48.1 42.6–53.6

  Overall hours   8.4 8.3–8.5

  Sex Boys 46.0 39.5–52.5

    Girls 50.1 44.1–56.2

  Age group 5–11 years 71.1 64.5–77.6

    12–17 years 23.8 17.2–30.4

  Income adequacy Low 47.8 40.6–55.1

  Moderate 45.9 36.9–55.0

    High 49.3 42.4–56.3

  Weight status Normal 52.6 46.6–58.5

  Overweight 41.8 32.5–51.0

  Obese 37.0 24.0–50.0

Sleepb,g      

  Overall 74.6 70.0–79.2

  Overall hours   9.0 8.8–9.1

  Sex Boys 74.8 67.9–81.8

    Girls 74.3 69.2–79.5

  Age group 5–11 years 81.8 77.1–86.4

    12–17 years 67.0 60.0–74.0

  Income adequacy Low 77.5 72.3–82.7

  Moderate 73.9 66.6–81.2

    High 61.1 40.6–81.7

  Weight status Normal 77.5 72.3–82.7

  Overweight 73.9 66.6–81.2

  Obese 61.1 40.6–81.7

TABLE 1 (continued) 
Lifestyle factors associated with childhood obesity, Canada, CCHS 2014 and CHMS 2012/13

of breakfast consumption remained stable 
between 2002 and 2010, with 3 in 5 child-
ren between the ages of 11 and 15 years 
eating breakfast on weekday mornings.13 
Among children aged 11 years, 75% of boys 
and 69% of girls reported consuming break-
fast, compared to 59% and 46% of boys 
and girls aged 15 years, respectively.17 

TABLE 1 (footnotes)
Source: Statistics Canada, CCHS 2014, ages 12–17, and CHMS 
2012/13, ages 5–17.

Abbreviations: CCHS, Canadian Community Health Survey; 
CHMS, Canadian Health Measures Survey; CI, confidence inter-
val.

Note: Estimates of physical activity guideline adherence by 
weight status were suppressed due to high variability.
a Data from CCHS 2014, ages 12–17.
b Data from CHMS 2012/13, ages 5–17.
c Consumption of 5 or more fruits or vegetables per day.
d Consumption of ≥ 1 sugar-sweetened beverage per day.
e Adherence based on Canadian Physical Activity Guidelines20 
(60 minutes of moderate- to vigorous-intensity aerobic physical 
activity every day).
f Adherence based on Canadian Sedentary Behaviour Guide-
lines19,22 (no more than 2 hours/day of recreational screen time).
g Adequate sleep based on National Sleep Foundation Guide-
lines21,24 (10–13 hours for children aged 5 years; 9–11 hours for 
children aged 6–13 years; and 8–10  hours for children aged 
14–17 years).
E Interpret with caution due to high sampling variability (coeffi-
cient of variation between 16.6% and 33.3%).

Children often choose snacks in lieu of 
meals, particularly through adolescence. 
However, it is encouraging that the per-
centage of children and youth consuming 
potato chips and sweets on a daily basis 
had decreased significantly from 2002 to 
2010.13 Limiting the consumption of sug-
ary drinks is also encouraged as part of a 

healthy diet.18,19 A substantial proportion 
of children and youth (17.2%, 95% CI: 
13.3–21.2) are drinking soft drinks, fruit 
drinks or sports drinks daily (Table 1). 
Individuals with low income adequacy 
consume higher levels of such beverages 
than their higher income counterparts 
(Table 1).

All-movement behaviours
Over the course of the 24-hour day, people 
engage in activity of varying intensity: 
moderate-to-vigorous physical activity, light 
activity, sedentary behaviour and sleep. 
An exceptionally low proportion of Canadian 
children (Table 1) are obtaining the 
amount of physical activity recommended 
by Canadian guidelines.20 Notably, guide-
line adherence appears to decrease with 
age (Table 1), while weight increases with 
age, as described in our earlier article.2 

Sedentary behaviours, such as watching 
TV, playing passive video games and 
using a computer, have been associated 
with obesity.21 Canadian children and 
youth engage in an average of 8.4 hours 
(95% CI: 8.3–8.5) of sedentary activity 
each day. Canadian sedentary behaviour 
guidelines provide cut-offs for screen-based 
behaviours in children,22 and recent data10 
suggest that 48.1% (95% CI: 42.6–53.6) 
adhere to these recommendations (Table 1). 
Sleep is also associated with obesity in 
children, with short sleep duration iden-
tified as a risk factor for excess weight.23 
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The data10 suggest that approximately one-
quarter of children and youth do not 
obtain adequate sleep (Table 1) based on 
the latest recommendations.24 Furthermore, 
a significantly higher proportion of young 
children accumulate adequate sleep than 
youth (Table 1).

Supportive environments, such as schools, 
are key venues for physical activity engage-
ment. Between 2006 and 2011, there was a 
57% increase in the number of schools in 
Canada with a fully implemented policy for 
daily physical education.25 Active transport, 
or physically active means of transportation 
such as walking, can contribute to a child’s 
daily physical activity; however, it is estim-
ated that only one-third (32.5%) of children 
aged 11 to 15 years used active transporta-
tion to get to school.26 A large majority of 
school administrators in Canada report that 
students have access to built environment 
resources such as bicycle racks (79%), 
change rooms (75%), outdoor facilities 
(89%) and gyms (84%) during and outside 
of school hours.25 In 2010, approximately 
24% of parents cited safety concerns as a 
barrier to children playing outside.27 In the 
same year, 93% of parents said that public 
facilities and programs were available for 
their children, but a lower proportion (65%) 
said that these facilities and programs met 
their needs.28

Psychosocial factors

Internal psychological state and external 
social (interpersonal) relationships are fac-
tors that can precede the development of 
obesity, as well as outcomes that may arise 
as a result of weight status.29,30 As a result, 
people living with obesity are often affected 
by fear, anxiety and/or depression.31 While 
youth report experiencing mood disorders 
or depression (4.0%, 95% CI: 3.3–4.8), find-
ings do not demonstrate differences based 
on weight status (Table 2). Nevertheless, 
how individuals perceive their appearance, 
abilities and uniqueness can impact their 
weight status.32 Recent data demonstrate 
that obese youth are less likely to report that 
they are in good health (Table 2). The stabil-
ity of happiness across weight categories 
(Table 2), however, suggests that weight does 
not associate strongly with self-concept, as 
might be expected.33 

With respect to external outlook, although 
social isolation has been associated with 
excess weight,34 when we examined child-
ren’s reported sense of community and 

TABLE 2 
Psychosocial and early-life factors associated with childhood obesity, Canada, CCHS 

2011-12, 2012 and 2014 

      Prevalence (%) 95% CI

Psychosocial factors

Mental health

Mood disorder and depressiona

  Overall   4.0 3.3–4.8

  Sex Boys 2.8E 1.8–3.8

    Girls 5.4 4.2–6.5

  Income adequacy Low 6.1 4.1–8.0

  Moderate 3.8 2.6–4.9

    High 3.2 2.1–4.4

  Weight status Normal 3.3 2.3–4.3

  Overweight 4.6 2.5–6.7

  Obese 3.6 1.6–5.7

Internal perceptions of self

In good healtha 

  Overall   69.9 67.8–72.0

  Sex Boys 70.6 67.9–73.4

    Girls 69.1 66.1–72.1

  Income adequacy Low 60.1 54.8–65.4

  Moderate 66.1 62.3–69.8

    High 76.1 73.6–78.5

  Weight status Normal 75.2 72.6–77.8

  Overweight 67.7 62.4–73.0

    Obese 51.8 45.2–58.5

Happyb

Overall   90.9 89.7–92.1

  Sex Boys 93.0 91.5–94.5

    Girls 88.7 86.8–90.6

  Income adequacy Low 87.9 84.5–91.2

  Moderate 90.7 88.2–93.3

    High 92.4 90.8–94.1

  Weight status Normal 91.0 89.4–92.6

  Overweight 89.3 85.8–92.7

  Obese 90.1 86.2–93.9

External outlook      

Strong sense of communitya    

  Overall   79.6 77.9–81.3

  Sex Boys 77.3 74.7–79.8

    Girls 82.1 79.6–84.5

  Income adequacy Low 78.8 75.3–82.2

  Moderate 79.1 76.6–81.7

    High 81.2 77.4–85.0

Continued on the following page
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having trustworthy relationships, we obs-
erved no significant patterns on the basis of 
weight status (Table 2). Nevertheless, these 
psychosocial factors are also early-life fac-
tors that can affect health and weight at 
later ages.29 

Early-life factors 

A mother’s preconception weight and her 
weight gain during pregnancy are two 
important prenatal factors associated with 
childhood obesity.35,36 Women with high 
weight gain during pregnancy were at 
higher risk of having large-for-gestational-
age babies, while those with low weight 
gain were at high risk for preterm birth and 
small-for-gestational-age babies.35 Recent 
estim ates suggest that one-third of Canadian 
women entering into pregnancy were over-
weight or obese and slightly less than half 
(48.7%) of women were gaining more than 

recommended.37 In addition, child resem-
blance to parental (mother or father) body 
weight has been shown to be a result of 
complex interactions between environmen-
tal and genetic factors.36,38,39 

Breastfeeding has been associated with lower 
rates of childhood obesity, and a majority of 
women who gave birth within a hospital or 
clinic in Canada were offered help by a 
health care professional to initiate breast-
feeding within a half hour of birth.35,40 In 
Canada, a large majority of mothers reported 
having breastfed their child, with roughly a 
quarter doing so exclusively for the child’s 
first six months of life (Table 2).

Maternal smoking during pregnancy was 
also associated with child weight, with a 
2.26 (95% CI: 1.23–4.15) odds of childhood 
obesity.41 Roughly 10.5% of pregnant Can-
adian women smoke daily.35

Conclusion

Childhood obesity is a complex health issue 
impacted by a number of socioecological 
factors. While differences in individual risk 
and protective factors were not apparent on 
the basis of excess weight in childhood 
(except for healthy eating), childhood obe-
sity has been shown to track into adult-
hood,42 where these impacts may be more 
visible. The ongoing surveillance of over-
weight and obesity in children and youth, as 
well as the factors impacting them, helps to 
inform an understanding of population 
trends that can benefit future health efforts.
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