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Abstract
Background: Adolescence is a period of life associated with self-perceptions of negative body image.
Physical activity levels are low and screen time levels are also high during this stage of child
development. These perceptions and behaviours are each associated with poor health outcomes, making
research on their determinants important. With adolescent populations, certain groups may be at higher
risk of body dissatisfaction than others, and body dissatisfaction may influence individual physical
activity and screen time levels.

Objectives: The objectives of this thesis were to: 1) describe body image among young Canadians,
examining possible health inequalities by age, ethnicity, socioeconomic status (SES), and time resident in
Canada, 2) estimate the strength and significance of associations between body satisfaction, physical
activity and screen time, and 3) examine the potential etiological role of biological sex in these
relationships.

Methods: Objective 1: The 2013/2014 Health Behaviour in School-aged Children (HBSC) study was
employed. Sex-stratified Rao-Scott chi-square analyses were conducted to examine associations between
socio-demographic factors and body satisfaction. Objective 2: The 2005/2006 and 2013/2014 crosssectional and 2006 longitudinal HBSC data sets were used, focusing exclusively on grade 9 and 10
students (this objective only). Sex-stratified modified Poisson regressions were conducted and risk
estimates and associated confidence intervals obtained.

Results: Objective 1: Among males, being older, of East and Southeast Asian ethnicity, and reporting
low SES all were independently associated with experiencing body dissatisfaction. Among females, being
older, of Arab and West Asian or African ethnicity, being born in Canada, and reporting low SES were all
associated with being body dissatisfied. Objective 2: Cross-sectionally, males who reported ‘too fat’ body
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dissatisfaction were more likely to be physically inactive. Adolescents of both sexes who reported ‘too
fat’ body dissatisfaction were more likely to engage in high levels of screen time. No associations with
physical activity and sedentary behaviours were found for those experiencing ‘too thin’ body
dissatisfaction. Data from the longitudinal component supported the idea that male ‘too fat’ body
dissatisfaction temporally leads to physical inactivity, but showed an inverse relationship between body
dissatisfaction and screen time. Sex was not an effect modifier.

Conclusions: Objective 1: Future prevention efforts in Canada should target subgroups to effectively help
those at greatest risk of body dissatisfaction, and ameliorate potential inequalities at the population level.
Objective 2: The presence of these relationships may inform future interventions as part of a multifactorial etiology, in order to increase physical activity and decrease screen time among youth.
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Chapter 1
Introduction
1.1 General Background
Body dissatisfaction occurs when there are differences between a person’s current and selfperceived ideal body, and adolescence is a period in life associated with being at high risk for body
dissatisfaction.1,2 This is a public health problem as body dissatisfaction has been shown to be related to
adverse health outcomes including depression and unhealthy weight loss strategies such as anorexia and
bulimia.1
Health inequalities refer to differences in health outcomes among different socio-demographic
groups.3 Due to the multi-faceted etiology of body image, one focus of health inequalities could be on
body satisfaction and dissatisfaction. Few inequalities in body dissatisfaction have been established for
adolescent populations, especially in Canada. One exception is inequality by gender, with females at a
significantly higher risk of experiencing body dissatisfaction than males, across all ages in adolescence.1,4
Other potential health inequalities are less established, including those that may exist by age, ethnicity
and socioeconomic status (SES). Most existing studies of this issue are also regional or local in scope.1,5–8
Current Canadian guidelines recommend that adolescents aged 12-17 years engage in at least 60
minutes of moderate-to-vigorous physical activity (MVPA) each day and limit screen time to less than
two hours per day.9 However, less than 20% of children and youth are meeting the screen time guidelines,
and data from the 2013 Canadian Health Measures Survey indicates that only 5% are meeting the physical
activity guidelines.10,11 This is a concern as physical inactivity and sedentary behaviour can lead to poor
health outcomes that can last throughout adulthood.12–16 It is therefore important to examine what
determinants can influence associated physical activity and screen time levels during adolescence. Body
1

image could be one determinant as it is plausible that a person’s body satisfaction would influence their
physical activity and screen time levels. Few studies have examined the relationship with body
satisfaction as the determinant, and none of these have been conducted on a national Canadian adolescent
sample.17–21 This is an important research gap, as body dissatisfaction could be contributing to decreasing
rates of physical activity and increases in screen time, and if so, this could be a possible focus for
intervention.

1.2 Objectives
This thesis examined potential health inequalities associated with body image, and investigated
associations between body satisfaction, physical activity and screen time among Canadian adolescents.
Biological sex was considered in these relationships, by determining if the health inequalities differ by
sex as well as if any of the associations between body satisfaction, physical activity, and screen time were
modified by sex. This manuscript-based thesis is organized as follows:

1.2.1 Manuscript 1: Body dissatisfaction among Canadian adolescents: A health inequality focus
The objective of the first manuscript was to describe self-perceptions of body image among
Canadian adolescents in 2014, examining possible health inequalities by age, socioeconomic status (SES),
ethnicity, and time resident in Canada. We additionally were interested in seeing if there were differences
in these potential health inequalities according to biological sex. Using the 2014 Health Behaviour in
School-aged Children (HBSC) study, associations of body dissatisfaction with the inequalities of interest
were evaluated. We hypothesized that health inequalities would be present, however no a priori
hypotheses were made about each socio-demographic factor individually.

2

1.2.2 Manuscript 2: Body dissatisfaction as a predictor of physical inactivity and screen time among
Canadian adolescents
The objective of this manuscript was to estimate the strength and statistical significance of
associations between body satisfaction, physical activity and screen time, and to determine if biological
sex modified any of these relationships. The 2006 and 2014 cross-sectional data from the HBSC were
used initially. Additionally, a longitudinal component from the 2006 HBSC that included adolescents
from 16 Ontario schools was analyzed. Examination of this association using both cross-sectional and
longitudinal components helped address the temporal directions of these relationships, an important issue
from a methodological perspective. We hypothesized that male and female adolescents who reported
experiencing body dissatisfaction and perceived themselves as being ‘too fat’ would be less physically
active and report higher rates of screen time than adolescents who were satisfied with their bodies. We
also expected that females who perceived themselves as ‘too thin’ would be less physically active and
report higher rates of screen time than females who were satisfied with their bodies, and that males who
perceived themselves as ‘too thin’ would report no difference in physical activity levels or sedentary
behaviours compared to their ‘body satisfied’ male counterparts.

1.3 Thesis Organization
This thesis conforms to the Queen’s University School of Graduate Studies and Research
Guideline “General Forms of Theses”.22 The second chapter provides a literature review of potential
health inequalities associated with body satisfaction, as well as its relationship with both physical activity
and screen time. The third chapter is Manuscript 1, which examines the health inequalities associated with
body satisfaction. The fourth chapter is Manuscript 2, which analyzes the relationships between body
satisfaction and physical activity and body satisfaction and screen time using both cross-sectional and
3

longitudinal data. Both of these manuscripts have been developed for publication into the journal Body
Image. Chapter 5 provides an integrative discussion of the findings from both manuscripts, as well as
some concluding remarks about what future research would be helpful in this area.
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Chapter 2
Literature Review
2.1 Body Dissatisfaction
Body image has been defined as how a person internally portrays their outward appearance, and
this involves cognitive, emotional and behavioural components.1,2 Four main aspects of body image have
been identified: how a person sees their body (perceptual body image), how a person feels about their
body (affective body image), what a person thinks about their body (cognitive body image) and how a
person acts towards their body (behavioural body image).1,2 Body dissatisfaction, one aspect of a negative
body image (specifically affective body image), occurs when there are differences between a person’s
current and self-perceived ideal body.2 This can result in negative affect, and has been shown previously
to be related to adverse health outcomes such as depression, bulimia, and anorexia.1,3,4
There are several theories behind what can lead to body dissatisfaction, and one of the prominent
ones for Western cultures is a sociocultural model called the Tripartite Influence Model (Figure 2.1).5
Adherents to this model suggest that within a culture there are social ideals of what is considered
attractive. These ideals are conveyed through a variety of sources, mainly the media, family, and peers. If
an individual internalizes these standards then they will compare themselves to this definition of ‘beauty’,
and the degree that they align with these ideals will directly influence their level of body satisfaction or
dissatisfaction.5–9 Since these ideals are unattainable for most people, body dissatisfaction occurs and this
can result in disordered eating and other unhealthy practices in attempts to achieve the ideal.1
Adolescence is a stage of the life course associated with being at high risk for body
dissatisfaction, and its presence among adolescents has increased over time.1,2,10–12 In 2010, 43% of
Canadian adolescents surveyed from the Health Behaviour in School-aged Children (HBSC) study were
8

dissatisfied with their bodies to at least a small extent.13 In addition to the sociocultural influences that can
impact an adolescents body satisfaction, adolescents also have developmental changes occurring, when
they go through puberty, which puts them at further risk for body dissatisfaction.1,14 The cognitive
behavioural model for body image incorporates physical changes (such as puberty) as being one of the
main influences of body satisfaction.14 This model also identifies cultural socialization, interpersonal
experiences, and personality traits as being key in forming a person’s body image.14 Having resilience to
the media’s messages or having positive self-esteem can lead to body satisfaction, whereas perfectionism
and poor self-esteem can lead to body dissatisfaction.14 Additionally, there are other determinants of body
dissatisfaction including biological factors such as genetics, and ethnicity.2 Therefore body image is
complex and multi-factorial as many dimensions are involved in its etiology. Since adolescents are at an
increased risk for experiencing body dissatisfaction it is important to explore the many factors that may
contribute to it.

Family
Influences

Restriction

Social Comparison

Peer

Body

Influences

Media

Bulimia

Dissatisfaction
Psychological

Internalization

Influences

Functioning

Figure 2.1. Tripartite influence model for body dissatisfaction. Adapted from Keery et al.9

2.2 The Potential Role of Biological Sex
The HBSC data used in this thesis generally represents biological sex, not gender. These are two
distinct constructs where sex refers to biological characteristics (males versus females) and gender
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focuses on societal characteristics which can vary from culture to culture.15 While ideally we would have
information on gender, as body image is a social construct, collection of such data is problematic within
the HBSC. Hence we instead had to examine the potential role of biological sex in the relationships of
interest, as we believed that being male or female would also affect ones body image perceptions. Many
studies do not distinguish between gender and biological sex so the following section incorporates results
examining either construct.
The association between gender and body image has been well established in the literature.16,17
Past literature has focused predominately on girls; however, body dissatisfaction is a problem for boys,
also leading to negative health outcomes, and therefore it was important to focus on the experiences of
males in this thesis.17,18
Many studies conducted on body image have reported that girls have higher rates of body
dissatisfaction than boys, across all ages in adolescence.1,8,17,19–28 Differences may be accounted for by
distinctions in ideal societal male and female bodies. Western societies focus on a thin-ideal for women’s
bodies, which is usually below a healthy weight and does not encompass the average woman’s weight and
shape.1,8,16,22,24,26,29 Relating this back to the Tripartite Influence Model, females who are surrounded by
this idealization, then internalize this thin-ideal, comparing their bodies to it, and failure to fit this ideal
can therefore affect their own weight perceptions and body satisfaction, including making normal weight
females perceive themselves as being too fat.22,24,26,29
This is different for males, where instead of a thin-ideal there is a drive for muscularity.8,20,22,26
This could explain why body dissatisfaction is highest for underweight boys and why males are more
likely to perceive themselves as being too thin compared to females.26,30 However the idea of muscularity
is broader, with a wider range of what is acceptable, compared to the thin-ideal which could contribute to
why there are higher rates of body dissatisfaction among females.8,22 These contrasts between boys and
10

girls demonstrate the differences in how society places emphasis on the male and female body. For
women, the thin-ideal highlights the importance of appearance, especially on weight, however for men
muscularity is less about appearance and more focused on the body’s function.16,18 These societal
expectations can lead to body dissatisfaction in both males and females.
In addition, while biological sex is directly related to body image, it may also modify
relationships between body image and health behaviours such as physical activity and screen time. Recent
research examining the role that body dissatisfaction plays in an adolescent’s physical activity identified
statistically significant associations for males but not females.31 The different societal ideals that males
and females experience could influence if and to what degree their body image is a determinant of their
physical activity and sedentary behaviours.1,18,31 For example, girls who perceive themselves to be too
thin may not engage in physical activity because they may feel that they have already achieved this thin
idealization, whereas boys who feel too thin may engage in physical activity to try to gain muscle and
better fit the societal ideal.

2.3 Health Inequalities
Health inequalities refer to differences in health outcomes among different groups.32 With respect
to body image specifically, these are characteristics that lead certain groups to be at higher risk of body
dissatisfaction than others. These can further be considered as health inequities if the groups who are at
higher risk of body dissatisfaction are also socially disadvantaged, such as being identified as an ethnic
minority or from a low socioeconomic status (SES) group.33 Since body image has a multifaceted
etiology, many factors can influence a persons’ body satisfaction and it can therefore be subject to health
inequalities. Health inequalities potentially associated with body image that were further examined in this
thesis involve the basic socio-demographic factors of age, SES, ethnicity, and time resident in Canada.
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These inequalities were chosen based on previous research and will be addressed in the following
sections.

2.3.1 Age
Inequalities between body satisfaction and age in adolescence have shown inconsistent
conclusions. One body of research has found that during the adolescent period age is not associated with a
person’s body image.19,21,34,35 Van den Berg and colleagues21 studied adolescents from ages 11-18
(N=4,746) and found that for both males and females there were no statistically significant differences
between body dissatisfaction and age (boys p=0.28, girls p=0.29). In contrast, other studies have
established that among female adolescents body dissatisfaction increases with increasing age, an opposite
finding to that observed in male adolescents.17,20,25,27,34,36,37 A longitudinal study that followed subjects
throughout adolescence37 found that from ages 13-15 female body dissatisfaction scores increased over
time while male dissatisfaction scores decreased (F=3.7, p<0.05). However, other studies have found that
in this stage of life male body satisfaction scores also decrease with increasing age, including a five-year
longitudinal study that concluded that body dissatisfaction increased in males from middle school to high
school (F=4.28, p=0.039).17
Some theory has been developed around why these developmental trends emerge during
adolescence. For both males and females, adolescence is a critical period of growth and development and
is when puberty occurs.38 For girls, the thin-ideal conflicts with pubertal development which can result in
an increase in body dissatisfaction with increasing age.14,37 Pubertal development for girls involves an
increase in body mass and adiposity, which creates a bigger gap between the thin idealization and the
girl’s body, and therefore girls may become less satisfied with their body. In contrast, puberty takes boys
closer to the masculine body that society has deemed ideal for men, which therefore can lead to an
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increase in body satisfaction over time during their adolescence.18,37 Older adolescents may also be more
aware of societal idealizations, which could result in having a stronger influence on them.

2.3.2 Socioeconomic Status
Investigations of differences between body satisfaction and SES levels has led to mixed
results.1,26 Some studies have found that adolescents with a high SES are more likely to express body
dissatisfaction compared to their low or middle SES counterparts.1,21,27,39 In contrast, other studies have
concluded that adolescents with a low SES have increased body dissatisfaction compared to high
SES.20,21,26,28,38,40 A cross-sectional study28 that included 60,252 Finnish adolescents found that both girls
and boys from families with low SES were more dissatisfied with their body than adolescents from
families with high SES (Girls—OR 1.54 (1.37, 1.73), Boys—OR 1.83 (1.58, 2.12)). No association has
been identified in other studies.1,19,35
During the past decade, theories have emerged about associations between SES and body image,
including the idea that adolescents with high SES may be more greatly influenced by the media and their
family (two of the major influences shown in the Tripartite Influence Model) which can lead to an
increase in body dissatisfaction, if the influences are unattainable ideals.5,27
In contrast, another theory is that adolescents with low SES have been shown to have lower selfesteem than adolescents with high levels of SES.41 Personality traits have been shown to be a determinant
for individuals’ perceptions of their bodies, where having strong social support and traits of resiliency can
help protect a person from experiencing body dissatisfaction, and lack of social support and low selfesteem can make an individual more susceptible to body dissatisfaction.14 Therefore, low self-esteem
could in turn directly influence body image perceptions and lead to body dissatisfaction.
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Additionally, people have argued that the observed lack of associations between SES and body
image is because people from different socioeconomic classes all have similar body ideals from society,
unlike in previous centuries where body size provided a reflection of social class.1

2.3.3 Ethnicity
Body image and body satisfaction are known to vary by ethnicity, although for adolescents this is
not a universal finding.42–44 Differences by sex are particularly important for this covariate. For both
males and females, African Americans have been shown to have the lowest prevalence of body
dissatisfaction compared to all other ethnicities.1,3,21,24,34,38,43,45–48 Among females, African culture
emphasizes a larger ideal body size, and this shape is more comparable to the shape of an adolescent girl
once they have gone through puberty, as opposed to the thin-ideal.38 This could be why this ethnic group
has lower levels.
While past research has illustrated that African culture is more encouraging of females having a
larger body size than other cultures, leading to less females having negative body image, other research
indicates that this difference between Black and White females and their perceptions of their bodies is
diminishing. A meta-analysis conducted by Roberts et al.49 that examined Black-White differences in
body dissatisfaction found that the gap between Black and White females has significantly diminished
over time in regards to weight-related body image measures. The latter research suggests that this thinideal portrayed in society is becoming increasingly important, regardless of cultural ideals.
For females, some studies have found that compared to Caucasian girls, Hispanic girls have
significantly higher levels of body dissatisfaction,22,23,45 while others have shown the opposite
relation,21,47,50,51 and further studies have shown no differences.3,34,44,52 These varied results are similar for
Asian girls where some studies have found higher, lower or no significant differences between prevalence
of body dissatisfaction compared to Caucasian girls.3,21,23,44,45,47,50,53
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For adolescent boys, multiple studies have found that Asian boys have the highest levels of body
dissatisfaction, compared to all other ethnicities.21,23,43,45 In general, Asian boys have a smaller physique
than other ethnicities and with the drive for muscularity present in adolescence, this could lead to higher
proportions of body dissatisfaction for this group.43,53 In addition, the prevalence of body dissatisfaction
between Hispanic and Middle Eastern boys have not varied in a statistically significant manner, although
there have been inconsistencies in such findings.1,3,34,43–45,52

2.3.4 Time Resident in Canada
Time since immigration has not previously been examined quantitatively as a possible source of
health inequalities for body image in Canada. A review conducted in 2014 identified no literature that
examined body dissatisfaction among immigrant adolescents in Canada.54 This highlights the need for
future research in this area, especially with the increasing amount of immigrant adolescents coming to
Canada. Further, this is an important variable to consider as culture plays a role in influencing a person’s
body satisfaction. How long an adolescent has resided in Canada may have an impact on how long they
have been exposed to Western culture where this thin and masculine idealization is prominent. Over time
immigrants may begin to adopt the behavioural norms of communities that they migrate to, and this could
include body ideals that are different from their heritage culture, which could impact their level of body
satisfaction. A qualitative study on immigrant adolescents in Canada and their thoughts on body
satisfaction found immigrant adolescents reporting similar body ideals as found in Western societies—the
slim female and muscular male.55 However, there was no comparison with Canadian-born adolescents to
examine whether the degree of body satisfaction based on these societal influences was the same.
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2.4 Relationships and Temporality Between Body Satisfaction and Physical Activity/Screen
Time
2.4.1 A Conceptual Model
In addition to health inequalities, this thesis also examined relationships between body
satisfaction and physical activity, and body satisfaction and screen time, including the temporal direction
of the potentially causal relationships. Figure 2.2 provides a schematic depiction of the conceptual model
upon which this epidemiological thesis is organized.

Exposure:
Body Satisfaction
Too Thin
Too Fat
About Right

Potential Effect Modifiers:
Sex
Body Mass Index

Outcomes:
Physical Activity
Active
Inactive
Screen Time
 8 hours/day
> 8 hours/day

Potential Confounders:
Sex
Age
Ethnicity
Family Affluence
Body Mass Index
Pubertal Status (Girls only)

Figure 2.2. Conceptual model depicting relationships between body satisfaction and physical
activity, and body satisfaction and screen time

2.4.2 Body Satisfaction and Physical Activity
Physical activity refers to any bodily movement that raises energy expenditure, and moderate-tovigorous physical activity (MVPA) includes any activity, such as swimming or riding a bicycle, that
16

increases energy expenditure by a minimum of three times a person’s basal metabolic rate.56 Adolescence
is a period of life where physical activity decreases.57,58 Based on the current Canadian physical activity
guidelines, adolescents should engage in at least 60 minutes of MVPA every day to be considered
physically active.59 However, findings from the 2013 Canadian Health Measures Survey show that
approximately 14% of Canadians aged 5-11 years and 5% of Canadians aged 12-17 are meeting these
guidelines.60 Low physical activity levels are associated with poor health outcomes, especially in
adolescents, and these outcomes can last throughout adulthood.61–64 Therefore it is important to determine
why physical activity levels are so low in this developmental group and the factors that potentially
underlie this pattern of behaviour. Body dissatisfaction could play a role in these phenomena.
When determining if there is an association between body image and physical activity the
majority of studies have examined the influence of physical activity on body image.58 Included in this are
two meta-analyses that found that, overall, people who are physically active have higher levels of body
satisfaction and that physical activity interventions are useful for increasing body satisfaction.10,11
However, much less emphasis has been placed on research examining the effect that body image may
have on physical activity levels, and this is an important gap as body satisfaction could potentially be an
important determinant for physical activity.
There are two viewpoints about the potential influence that body image can have on physical
activity levels.24,31: (1) The first is that an individual with body dissatisfaction may be more likely to
engage in physical activity as it could provide motivation to participate in weight management
behaviours.24 However, this finding has only been demonstrated in a few studies in specific
populations.65,66 (2) The other and more commonly described view is that a person with body
dissatisfaction is less likely to engage in physical activity compared to a person with positive body image.
This has been shown in previous studies conducted with a variety of adolescent and adult
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populations.31,67–74 Included in these findings is a study conducted by Kopcakova and colleagues31 who
used the 2010 Slovakian Health Behaviour in School-aged Children study and found that male
adolescents who perceived themselves as being too fat were at a 45% decreased odds of engaging in
sufficient physical activity (60 minutes per day).
An adolescent who perceives themselves to be fat may feel self-conscious and discouraged about
participating in activities, and therefore be less physically active.31,75 The social comparison theory can be
applied in this situation. This theory developed by Festinger in 1954, suggests that people make selfevaluations by comparing themselves to others surrounding them, which can subsequently affect their
attitudes and behaviours.76 Adolescents for example, compare themselves to their peers, and if differences
between themselves and others are magnified in some manner, negative health and behavioural outcomes
can occur.76,77 Hence, a young person who perceives themselves to be ‘too fat’ may compare their
perceived body size to others who they view as having a more ideal body size. If the gap between their
perceptions of themselves and the body size of others whom they emulate is large, then they may feel
discouraged, thinking that their ideal size is unattainable. This may then discourage them from
participating in physical activity.
Still other studies have found no association for adolescents between body image and physical
activity, indicating overall inconclusive findings for this relationship.31,39,68,78–83 While the study
mentioned above conducted by Kopcakova et al.31 identified statistically significant associations between
body satisfaction and physical inactivity for male adolescents, they found no differences between
adolescent girls who reported body dissatisfaction compared to satisfaction. Other results have shown the
opposite findings, where there is a statistically significant association for females but not for males. A
longitudinal study conducted by Neumark-Sztainer et al.68 found that after adjustment for race, SES, age,
time 1 behaviours, and body mass index, females who experienced low body satisfaction engaged in an
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average of 0.53 fewer hours per week of MVPA compared to those who had high body satisfaction
(p=0.034). There was no significant difference after adjusting for the previously mentioned covariates
between males with low and high body satisfaction in terms of their MVPA (p=0.376). These differences
further illustrate the importance in examining the effects that biological sex may have on the relationships
of interest.

2.4.3 Body Satisfaction and Screen Time
In addition to observed decreases in levels of physical activity during adolescence, this is also a
developmental period where sedentary behaviour, including screen time, increases.84 High levels of
sedentary behaviours have similarly been shown to lead to negative health outcomes.62,85,86 Screen time,
which includes activities such as computer use, watching television, and playing video games, is an
important measurable aspect of sedentary behaviour. The current Canadian guideline recommends that
adolescents engage in no more than two hours of screen time per day, as excess of this has been
associated with both negative physical and mental health outcomes.59 However, the average time that
adolescents spend in front of a screen per day is almost 8 hours, and only 19% of Canadian adolescents
aged 10-16 years are actually meeting the recommended guideline.87 Therefore, understanding what
factors may influence screen time is important in developing strategies to reduce screen time among
youth.
A potential challenge with some of the research conducted on sedentary behaviour is that it is
treated as the opposite of physical activity. However, an emerging view is that sedentary behaviour and
physical activity should be treated as separate constructs.62,85,88 A person can meet the requirements for
physical activity but still engage in a high amount of sedentary behaviours.88 This thesis therefore
examined the relationship with body satisfaction and physical activity and screen time separately in order
to not make any assumptions about the similarity of the relationships. The studies that have clearly
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separated these two constructs have looked at the effect that sedentary behaviours such as screen time
have on body image and have found that increased sedentary time is associated with negative body
image.62,85,89
Similar to physical activity, body image may act as a risk factor for screen time. The stress and
coping theory supports why this might be the case. This theory suggests that coping strategies are
commonly used to adapt to stressors, however such strategies may at times actually worsen the
stressor.90,91 An adolescent experiencing body dissatisfaction (stressor) might cope with this by increasing
their screen time, which can further emphasize their body dissatisfaction, especially if they are comparing
themselves to the media depictions that are present for many of the screen time activities.92,93

2.4.4 Temporality
One main criterion for causation is temporality—in epidemiological terms, ensuring that the
exposure precedes the outcome in the relationship of interest. It is very clear that the etiological questions
that underlie this thesis are plagued by this methodological challenge, as the temporal directions of these
relationships are not clearly established. It is plausible that both physical activity and sedentary
behaviours are determinants of body image, and it is also plausible that body image is a determinant of
physical activity and sedentary behaviours.58 Due to this, examination of these relationships
longitudinally is important for interpretation of the results. Some studies have examined the effect that
negative body image has on physical activity longitudinally. A five-year study on adolescents in
Minnesota found that body satisfaction was related to engagement in physical activity in girls but not in
boys, where females who reported body dissatisfaction had lower levels of MVPA.68 Shorter longitudinal
studies have also been conducted but have found not statistically significant associations. A one-year
study conducted by Knowles et al.83 on female adolescents from Edinburgh found that perceptions of
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body attractiveness were not a predictor of changes in physical activity in adolescent girls. Similarly, a
two-year study conducted in Saskatoon by Crocker et al.82 found that there was not an association
between perceptions of body appearance and changes in physical activity. These inconsistent findings
illustrate a need to explore this relationship further, as well as focus on both males and females, as males
were not included in two of these three studies. To our knowledge no published studies have focused on
the effect that body satisfaction has on screen time longitudinally in an adolescent sample.

2.5 Thesis Objectives
In summary, the objectives of this thesis are as follows: 1) To describe body image in Canadian
adolescents in 2014 examining possible health inequalities by age, ethnicity, socioeconomic status, and
time resident in Canada. 2) To estimate the strength and statistical significance of associations between
body satisfaction, physical activity and screen time in cross-sectional then longitudinal analyses of young
people in Canada. 3) To examine the role of biological sex in these relationships, by determining if the
possible health inequalities differ by sex, and also whether any associations between body image, physical
activity and screen time are modified by sex.

2.6 Thesis Rationale
The existence of possible health inequalities in terms of adolescent body image, and the effects of
these inequalities on the health of adolescents are not very well understood, especially at a national
level.1,42 Objective 1 of this thesis will permit the detection of effects of inequalities on body image in
adolescents, which is important in order to target the content and delivery of health promotion messages.
In addition, little research has been conducted that examines body image as a potential
determinant of physical activity and screen time, especially in Canada.31 This is an important research
gap, as body dissatisfaction could be contributing to the decreasing rates of physical activity and increase
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in screen time, and if so, this could be a possible focus for intervention. Objective 2 of this thesis will
permit the examination of this association using both cross-sectional and longitudinal components, which
will help in the exploration of the temporal directions of these relationships, an important issue from a
methodological perspective.
Finally, objective 3 of this thesis will allow us to further examine how biological sex influences
health inequalities and potentially modifies the relationships of interest, which is important in order to
gain a well-rounded understanding of sex patterns in Canadian adolescents. Highlighting the differences
between males and females in these relationships will be important in informing future interventions as
well as accurately targeting health promotion messages. In addition, including males in this thesis is
important as they are under-studied in body image research.

2.7 Conclusion
It is our hope that this thesis will help us better understand body image among Canadian
adolescents and potentially help explain one reason as to why physical activity levels are so low and
screen time is so high among this group. Our findings can contribute to public health understanding by
illustrating the population groups that are at greatest risk of experiencing negative body image, which can
then be used for prevention efforts. Further, if body image were found to be a determinant of physical
activity and screen time in this research, incorporating positive body messages to young people in future
interventions may be beneficial in order to increase physical activity and decrease screen time.
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Chapter 3
Body dissatisfaction among Canadian adolescents: a health inequality focus
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3.1 Abstract
In a contemporary analysis involving Canadian adolescents, we examined potential health
inequalities related to body dissatisfaction. Variations in body dissatisfaction were assessed by sex, age,
ethnicity, time resident in Canada and socioeconomic status (SES). The cross-sectional data source was
the 2013/2014 Health Behaviour in School-aged Children (HBSC) study. Forty-four percent of
adolescents reported being dissatisfied with their body, with a higher prevalence of females reporting
body image problems compared to males. Among males, being older, of East and Southeast Asian
ethnicity, and reporting low SES all were independently associated with experiencing body
dissatisfaction. Among females, being older, having a heritage culture of Arab and West Asian or
African, being born in Canada, and reporting low SES were each associated with being body dissatisfied.
Future prevention efforts in Canada may optimally target such subgroups to effectively help those at
greatest risk of body dissatisfaction.

Keywords: adolescence, body dissatisfaction, body image, epidemiology, health inequalities, ethnicity,
age, socioeconomic status
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3.2 Introduction
Health inequalities refer to differences in health outcomes among different groups.1 Due to the
multi-faceted etiology of body image, one focus of health inequalities could be on body satisfaction. Body
dissatisfaction occurs when there are differences between a person’s current and self-perceived ideal
body, and adolescence is a stage of the life course associated with being at high risk for body
dissatisfaction.2,3 This is a public health problem as body dissatisfaction has been shown to be related to
adverse health outcomes including depression, and unhealthy weight loss strategies such as bulimia.2
Cognitive behavioural models have been developed to describe various factors that can determine
a young person’s body image. Such factors include cultural socialization, interpersonal experiences,
physical attributes and personality traits.4 While these determinants and their effect on body image
perceptions will vary based on the individual, groups that are similar in some of these aspects may
consequently share similar perceptions. Being a member of an at-risk group defined, for example,
according to culture, age, gender or even socioeconomic status (SES) may contribute to these
determinants and subsequently affect a persons’ level of body satisfaction. If these socio-demographic
factors result in such patterns, then health inequalities are present. Such variations in turn can be
considered health inequities if the groups of people who are experiencing body dissatisfaction are also
socially disadvantaged.5
Few inequalities in body dissatisfaction have been established for adolescent populations. One
exception is inequality by gender, with girls at a significantly higher risk of experiencing body
dissatisfaction than boys, across all ages in adolescence.2,6 Other potential health inequalities are less well
established, including those that may exist by age, ethnicity and socioeconomic status. Most existing
studies of this issue are also regional or local in scope.2,7–10 In response to these gaps in evidence, we had
an opportunity to conduct a national study to examine Canadian adolescents’ perceptions of body image
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and profile these perceptions by a number of socio-demographic factors that are hypothesized to result in
health inequalities. Specifically, we examined sex, age, ethnicity, SES, and time resident in Canada as
potential determinants of such inequalities. It is our hope that evidence generated through this analysis
will be used to target prevention efforts to at-risk adolescent groups in Canada, in order to decrease the
prevalence of body dissatisfaction and its associated negative health consequences.

3.3 Methods
3.3.1 Study Sample
Our study was based on Canadian data from the 2013/2014 Health Behaviour in School-aged
Children Study (HBSC), with ethics clearance from Queen’s University.11 The HBSC study is conducted
in collaboration with the World Health Organization and involves a cross-sectional survey distributed to
adolescents aged 11-15 every four years.11 A multi-level cluster sampling approach was used during
survey recruitment. Schools were randomly selected for study using a weighted probability technique, and
entire classes within selected schools were asked to participate. This ensured a nationally representative
sample based on geographic location, predominant language of teaching, religion, and community size.12

3.3.2 Body Satisfaction Measure
Within the HBSC study body satisfaction was measured using the single question “Do you think
your body is…?” where subjects were considered to have body satisfaction if their response was ‘about
the right size.’ The other four categories ‘much too thin, a bit too thin, a bit too fat, much too fat’ express
some level of body dissatisfaction. A past test-retest survey of this item resulted in a high level of intrarater agreement (kappa of 0.75).13 Based on this item, participants were categorized into either: body
satisfied, body dissatisfied (‘too thin’) and body dissatisfied (‘too fat’).
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3.3.3 Health Inequality Measures
Questions on biological sex, age, ethnicity, SES, and time resident in Canada were used to
analyze potential health inequalities. Biological sex was assessed using the question ‘Are you male or
female?’ Age was estimated from the survey date relative to month and year of birth; the latter inferred
from questions ‘What year were you born?’ as well as ‘What month were you born?’
Ethnicity was determined using the question ‘People living in Canada come from many different
cultural and racial backgrounds. How do you describe yourself?’ In order to meaningfully categorize
ethnicity, groups were formed using the 2006 Canadian Census of Population categorizations, with slight
adjustments.14 Due to the small proportion of West Asian youth, this ethnicity was grouped with Arab
ethnicity. Additionally, a Canadian dominant culture group was created for North American, European
and Aboriginal youth (due to ethics restrictions, we were unable to examine Aboriginal youth separately).
To determine SES, two proxy measures were used. First, a question that measures relative wealth
asked participants to report “How well off do you think your family is?”, with responses ranging from
‘very well off’ to ‘not at all well off’. Adolescents were categorized into either below average, average, or
above average relative wealth. The second proxy was the family affluence scale (FAS) which is
comprised of questions on how many vehicles and computers the family owns, as well as how many
times in the past year the family has vacationed, and whether or not the participant has their own
bedroom, to determine family material wealth.15 Subjects were classified into low, medium, or high
family affluence.
Time resident in Canada was determined using the question ‘How many years have you lived in
Canada?’ and participants were categorized into either: born in Canada, 1 to 5 years, or 6 or more years.
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3.3.4 Statistical Analyses
Descriptive analyses were performed to profile the sample socio-demographically, and
prevalence values were calculated to summarize Canadian adolescent perceptions of body satisfaction. To
look for the presence of health inequalities, Rao-Scott chi-square tests which took into account clustering
at the school-level were conducted.16 Any participants that responded to both the body satisfaction
question and the health inequality of interest were included in this analysis. Due to clear differences in
biological sex with regards to body image, each potential health inequality was stratified by sex.
Weighting was used to ensure that each province/territory contributed proportionally in accordance to the
Canadian student population.

3.4 Results
3.4.1 Demographic Characteristics
This study used data on 29,991 participants (weighted sample) from 377 schools from across
Canada. The response rate from all students asked to participate was 77%.12 Forty-nine percent of the
sample was male. 33% of the sample was aged 15-years-old or older, followed by 14-year-olds (22%),
13-year-olds (19%), 12-year-olds (17%) and 11-years-old or younger (9%). The majority of adolescents
were born in Canada (80%), identified as being part of the Canadian dominant culture (79%), and
reported above average relative wealth (59%) or high family affluence (67%).

3.4.2 Prevalence of Body Dissatisfaction
Overall, 44% of adolescents sampled reported being body dissatisfied, with two-thirds of the
dissatisfaction in the categories reflecting feeling ‘too fat’ (Table 3.1). Females were more body
dissatisfied than males and had a higher proportion of ‘too fat’ body dissatisfaction compared to ‘too
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Table 3.1. Prevalence of body satisfaction among Canadian adolescents grades 6-10 in the 2013/2014 HBSC study.
Categories
n
‘Too Thin’
‘Too Fat’
‘About Right’
Total
Missing

3 982
9 230
15 822
29 034
957

Overall
%
Confidence
Limit
14.4
30.0
55.6

(13.8, 15.0)
(29.2, 30.8)
(54.8, 56.5)

n
2 564
3 427
8 309
14 300
502

Males
%
Confidence
Limit
18.9
22.2
58.9
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(17.9, 19.9)
(21.2, 23.3)
(57.6, 60.1)

n
1 418
5 803
7 766
14 734
455

Females
%
Confidence
Limit
10.1
37.4
52.5

(9.3, 10.8)
(36.2, 38.6)
(51.3, 53.8)

thin’, whereas the prevalence of ‘too thin’ and ‘too fat’ dissatisfaction in males was more equally
distributed.

3.4.3 Health Inequalities
Among males, body dissatisfaction increased with increasing age, with 15-year-old males
reporting the highest proportion of both ‘too thin,’ and overall body dissatisfaction (Table 3.2). Canadian
males who classified themselves as being African had the lowest overall prevalence of body
dissatisfaction, with significantly lower prevalence values of ‘too fat’ body dissatisfaction compared to all
other ethnicities. In contrast, East and Southeast Asian males reported being the most dissatisfied. Males
born in Canada had the lowest proportions of body satisfaction compared to males that immigrated to
Canada, however this association was not statistically significant. Body dissatisfaction was the highest for
low relative to high SES male adolescents, although this association was only statistically significant for
the ‘relative wealth’ proxy measure.
Among females, body dissatisfaction was lowest for girls 11-years-old and younger, and highest
for 14-year-olds. Those who reported being part of the Canadian Dominant, Latin American and South
Asian (female only) groups all reported the highest prevalence of body satisfaction. Females who
identified as Arab and West Asian as well as African adolescents were the most body dissatisfied.
Compared to immigrants, females born in Canada were more body dissatisfied. Both relative wealth and
FAS found that low SES females were the most body dissatisfied, with over 50% of low affluent females
reporting ‘too fat’ body satisfaction alone.

3.5 Discussion
This study examined the prevalence of body dissatisfaction and its associations with potential
health inequalities in a nationally representative sample of Canadian adolescents. Body dissatisfaction
among Canadian adolescents was high, with more females reporting body dissatisfaction than males.
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Table 3.2. Potential health inequalities in body dissatisfaction among Canadian adolescents in the 2013/2014 HBSC.
Health Inequality

n
Row
%

‘Too Thin’
Difference (CI)

Row
%

‘Too Fat’
Difference (CI)

p-value

Referent
15.3 (14.3, 16.3)

<.0001

n
Row
%

‘Too Thin’
Difference (CI)

Row
%

‘Too Fat’
Difference (CI)

p-value

Sex
Males
Females

14 109
14 545

18.9
10.0

Referent 22.2
-8.9 (-8.1, -9.7) 37.5
MALES

FEMALES

Age
11 Years Old
1 308
13.2
Referent 19.4
Referent
1 365 12.8
12 Years Old
2 363
15.1
1.9 (-0.4, 4.2) 23.5
4.1 (1.4, 6.8)
2 550 11.2
13 Years Old
2 663
18.3
5.1 (2.8, 7.4) 21.8
2.4 (-0.3, 5.1) <.0001
2 773 10.2
14 Years Old
2 996
19.8
6.6 (4.3, 8.9) 23.2
3.8 (1.2, 6.4)
3 263
8.8
15 Years Old
4 773
22.2
9.0 (6.8, 11.2) 22.1
2.7 (0.2, 5.2)
4 723
9.4
Ethnicity
Canadian Dominant Culture
10 990 18.0
Referent 22.3
Referent
11 728
9.4
African
577
22.5
4.5 (1.0, 8.0) 13.5 -8.8 (-5.9, -11.7)
422 10.0
Arab & West Asian
290
24.0
6.0 (1.0, 11.0) 21.3
-1.0 (-5.8, 3.8) <.0001
218 10.6
East & South East Asian
967
26.5
8.5 (5.6, 11.4) 25.8
3.5 (0.6, 6.3)
976 16.1
Latin American
138
14.4
-3.6 (-9.5, 2.3) 24.6
2.3 (-4.9, 9.5)
187
6.6
South Asian
538
20.2
2.2 (-1.3, 5.7) 25.1
2.8 (-0.9, 6.5)
561 13.3
Time Resided in Canada
Born in Canada
10 907 18.5
Referent 23.0
Referent
12 121
9.8
0.25
1 to 5 Years
785
20.9
2.4 (-0.5, 5.3) 18.7
-4.3 (-1.5, -7.1)
726 13.1
6 or more years
2 327
19.6
1.1 (-0.7, 2.9) 19.7
-3.3 (-1.5, -5.1)
1 753 10.1
Relative Wealth
Above Average
7 961
17.7
Referent 20.5
Referent
7 562 10.3
Average
4 421
19.2
1.5 (0.1, 2.9) 23.5
3.0 (1.5, 4.5) <.0001
5 158
9.6
Below Average
1 155
26.9
9.2 (6.5, 11.9) 29.1
8.6 (5.8, 11.4)
1 444
9.8
Family Affluence
High
8 446
18.8
Referent 21.5
Referent
9 128 10.4
0.075
Medium
3 898
19.0
0.2 (-1.3, 1.7) 23.9
2.4 (0.8, 4)
4 183
9.7
Low
319
23.8
5 (0.3, 9.7) 24.7
3.2 (-1.6, 8.0)
289
8.2
* The p-value represents the overall Chi-square association between each health inequality and body satisfaction
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Referent
-1.6 (-3.7, 0.5)
-2.6 (-0.5, -4.7)
-4.0 (-2.0, -6.0)
-3.4 (-1.4, -5.4)

23.2
29.0
34.9
44.7
42.7

Referent
5.8 (3.0, 8.6)
11.7 (18.8, 14.6)
21.5 (18.7, 24.3)
19.5 (16.9, 22.1)

Referent
0.6 (-2.3, 3.5)
1.2 (-2.9, 5.3)
6.7 (4.3, 9.1)
-2.8 (-6.4, 0.8)
3.9 (1.0, 6.8)

37.9
41.5
42.5
34.5
40.7
34.0

Referent
3.6 (-1.2, 8.4)
4.6 (-2.0, 11.2)
-3.4 (-0.3, -6.5)
2.8 (-4.3, 9.9)
-3.9 (-7.8, 0.1)

Referent
3.3 (0.8, 5.8)
0.3 (-1.2, 1.8)

38.1
32.8
34.2

Referent
-5.3 (-1.8, -8.8)
-3.9 (-1.5, -6.3)

0.021

Referent
-0.7 (-1.8, 0.4)
-0.5 (-2.2, 1.2)

32.9
41.5
49.2

Referent
8.6 (6.9, 10.3)
16.3 (13.5, 19.1)

<.0001

Referent
-0.7 (-1.8, 0.4)
-2.2 (-5.4, 1.0)

36.0
40.2
50.8

Referent
4.2 (2.4, 6.0)
14.8 (9.0, 20.6)

0.0015

<.0001

0.0007

More females perceived themselves as being ‘too fat’ than males, and more males perceived themselves
as ‘too thin’ compared to females. Additional health inequalities were also present. Among males, being
older, of East and Southeast Asian ethnicities, or reporting low relative wealth all were associated with
experiencing body dissatisfaction. Among females; being older, having a heritage culture of Arab and
West Asian or African, being born in Canada and having low SES were all associated with being body
dissatisfied.
We identified health inequalities associated with body dissatisfaction, some of which can also be
considered health inequities. Health inequities are differences in health that are considered unjust and
avoidable.17 More specifically, these disparities further disadvantage the health of groups who are already
disadvantaged socially.5 Health inequities existed by sex, ethnicity, and SES. Females, those of certain
ethnic minorities, and adolescents of low SES were found to be at an increased disadvantage of having
perceptions of body dissatisfaction.
The clear distinction between the sexes and how they experience body dissatisfaction can be
attributed to differences in body idealizations found within Canadian culture. A sociocultural model
called the Tripartite Influence Model is used to explain how idealizations in culture can result in body
dissatisfaction and to a further extent, unhealthy weight loss practices.18,19 This model argues that societal
body ideals exist in every culture, and are transmitted to people through peer, family and media
influences. These ideals are then internalized and the extent that an individual internalizes and differs
from these ideals can lead to satisfaction or dissatisfaction with their own appearance, which can lead to
unhealthy practices to try to reach this ideal.18
This sociocultural model can be used to explain our findings. For adolescent females a much
higher proportion reported ‘too fat’ dissatisfaction compared to ‘too thin’. This is supported by the thinidealization that girls in Western societies are subjected to, where this thin-ideal is usually below a
healthy weight and does not encompass the average girl’s weight and shape.6 This ideal is difficult to
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achieve, and provides one explanation as to why rates of body dissatisfaction among girls are so high.
Girls then internalize this ideal, comparing their bodies to it, and failure to fit this ideal can affect their
own weight perception and body satisfaction.19–21 Further, this thin-ideal conflicts with some biological
aspects of pubertal development, which too can result in increased dissatisfaction with increasing age
during adolescence.3
For males, society focuses on muscularity where being strong and muscular is the ideal.22 The
higher proportion of ‘too thin’ body dissatisfaction illustrates this drive for muscularity experienced by
males. This is especially relevant during adolescence as males may not have reached puberty, and are
therefore less likely to reflect this ideal. However, the idea of muscularity is broader, with a wider range
of what is acceptable, compared to the thin-ideal which could contribute to why there are higher levels of
body dissatisfaction among females.23,24
In general, Asian males have a smaller physique than other ethnicities, and with the muscular
ideal present, this could lead to body dissatisfaction.8 This theory can explain why we found East Asian
and Southeast Asian boys to have the highest prevalence of body dissatisfaction among males. In contrast,
Canadian males of African descent had the lowest proportion of overall body dissatisfaction but not of
‘too thin’ body dissatisfaction. This highlights the impact that culture-specific ideals can have on
adolescents’ perceptions. African culture tends to have an ideal body size that is larger than body
preferences of other ethnicities.8 This can explain why their prevalence of ‘too fat’ body dissatisfaction
was low, yet ‘too thin’ was not. If their cultural ideal body size is larger, then adolescent boys may
internalize this, think they are not big enough and therefore they may be dissatisfied with their
appearance. Unlike males in our study, females of African heritage did not have the highest proportion of
body satisfaction, but actually had the second lowest prevalence. These findings illustrate that the thinideal presented in Western cultures is internalized by all ethnicities, and cultural ideals may be less
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important to adolescents compared to societal standards, when there are large discrepancies between the
two.
Additionally, females who were born in Canada were more likely to report body dissatisfaction
than immigrants. Speculatively, Canadian born residents would be subjected to Western idealizations in
Canada for their entire life and would consequently have to deal with internalization of these ideals for
longer periods.
Personality traits have been shown to be a determinant for individuals’ perceptions of their
bodies, where having strong social support and traits of resiliency can help protect a person from
experiencing body dissatisfaction, and lack of social support and low self-esteem can make an individual
more susceptible.4 Etiological factors surrounding why adolescents with lower perceived SES are more
body dissatisfied are not fully established, however one theory is that adolescents with low SES have
been shown to have lower self-esteem than adolescents with high SES.25 Therefore, low self-esteem could
in turn directly influence body image perceptions and lead to body dissatisfaction.
Existing evidence surrounding these health disparities with respect to body image have reported
similar findings, with some differences. Older age in adolescence has longitudinally been shown to result
in lower body satisfaction rates than being younger.26 With exception to the finding of peaks in
dissatisfaction occurring with 14-year-old females, our results also supported this trend. Additionally,
previous research has found that Asian American males are at an increased risk of negative body image,
and African American males, at decreased risk.8,27 Our results are consistent with these conclusions and
add to this body of research through the provision of Canadian findings. Unlike our results, females from
African heritage in the past tended to have a lower prevalence of body dissatisfaction compared to other
ethnicities.28 However, some studies have discovered the gap on differences in weight-related body
satisfaction between adolescent females of African descent and other ethnicities to be decreasing, which
could explain why we found a higher rate of ‘too fat’ body dissatisfaction than expected.29 A review
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conducted in 2014 found no quantitative literature that examined body dissatisfaction among immigrant
adolescents in Canada, highlighting the need for future research in this area, especially with the increasing
amount of immigrant adolescents coming to Canada.30 Finally, studies have also found an association
between SES and body satisfaction, where both males and females from families with low SES were
more dissatisfied with their body than adolescents from families with high SES.31 However this finding is
inconsistent, as other studies have reported an increased risk of body dissatisfaction for adolescents from
high SES families, or no association at all.2,7,10
Limitations of this study warrant comment. The HBSC relies on self-reported data and this may
lead to inaccuracies in responses. However given that the exposure variables of interest were mainly
socio-demographic or self-perceptions, such misclassification should be minimal. In addition the question
on body satisfaction focuses on weight, which is more directed towards female ideals of body image, so it
is probable that we do not have a full picture of body dissatisfaction perceived by males. Due to this, the
prevalence of body dissatisfaction is likely underestimated in our study. However, even with this
suspected error in measurement, it is clear that body dissatisfaction is a public health problem in Canadian
males. Finally, the HBSC asks participants to identify their biological sex and therefore may not fully
represent gender, which is the social construct more relevant to body image.
There are also a number of strengths to this study. The HBSC study is a large and contemporary
sample that through the use of weighting is nationally representative of Canadian adolescents. The
findings are therefore likely generalizable to the Canadian adolescent population. This study is also novel
as the inequalities associated with body image have not been fully examined nationally in Canadian
adolescents. Additionally, the analysis took into consideration the nested and clustered nature of the data.
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3.6 Conclusion
Body dissatisfaction is prevalent in both male and female Canadian adolescents. Additionally,
certain groups of Canadian adolescents are at an increased risk of having body dissatisfaction,
establishing that health inequalities and some inequities are present. Future prevention efforts conducted
in Canada need to focus on the groups of young people who report being at highest risk of body
dissatisfaction. Targeting females, older adolescents, those of low SES and certain ethnicities will be
important in order to potentially decrease this high prevalence. Females reporting low SES were the only
group in this entire study who had a higher prevalence of ‘too fat’ body dissatisfaction alone compared to
body satisfaction, indicating that this is a critical group to for targeted intervention. Further research on
the etiology and mechanisms of some inequalities, especially immigrant status, as well as the best
approaches to target interventions to these high-risk groups in Canada would be beneficial. Current
prevention initiatives across Canada should be aware of and incorporate these findings into promoting
positive body messages to adolescents.
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Chapter 4
Body dissatisfaction as a predictor of physical inactivity and screen time
among Canadian adolescents

52

4.1 Abstract
We performed an analysis of associations between body dissatisfaction, physical inactivity and
screen time among Canadian adolescents. Cross-sectional and longitudinal data from the Health
Behaviour in School-aged Children (HBSC) study were employed. Cross-sectionally, males who reported
‘too fat’ body dissatisfaction were more likely to be physically inactive. Adolescents of both sexes who
reported ‘too fat’ body dissatisfaction were also more likely to engage in greater than eight hours of
screen time per day. There were no statistically significant associations between ‘too thin’ body
dissatisfaction and each of physical inactivity or screen time. Data from the longitudinal component
supported the idea that male ‘too fat’ body dissatisfaction temporally leads to physical inactivity, but
conversely showed an inverse relationship between body dissatisfaction and later screen time. Although
the effects are not strong, the presence of these relationships may inform future interventions as part of a
multi-factorial etiology to increase physical activity and decrease screen time among youth.

Keywords: adolescence, body dissatisfaction, physical activity, screen time, epidemiology
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4.2 Introduction
Physical activity refers to any bodily movement that raises energy expenditure, and moderate-tovigorous physical activity (MVPA) includes any activity that increases energy expenditure by a minimum
of three times a person’s basal metabolic rate.1 Based on the current Canadian physical activity
guidelines, adolescents should engage in at least 60 minutes of MVPA every day.2 However, findings
from the 2013 Canadian Health Measures Survey show that only 5% of Canadians aged 12-17 are
meeting these guidelines.3 This is of concern as low physical activity levels are associated with poor
physical and emotional health outcomes, and these outcomes can last throughout adulthood.4-7 In addition
to decreasing levels of physical activity reported by young people, adolescence is also a period where
sedentary behaviour including screen time increases, which has also been shown to relate to negative
health outcomes.5,8 Screen time, which includes activities such as computer use, watching television, and
playing video games, is one aspect of sedentary behaviour, and currently the Canadian guideline
recommends that adolescents engage in no more than two hours of screen time per day.2 However, less
than 20% of Canadian youth actually meet this recommendation, with a typical child averaging almost 8
hours per day.9
With the low rates of physical activity and high rates of screen time observed among Canadian
youth, it is important to examine what determinants can influence associated physical activity and screen
time levels. Existing social theory provides reasons for the existence of such associations. The social
comparison theory developed by Festinger in 1954, for example, suggests that people make selfevaluations by comparing themselves to others surrounding them, which can subsequently affect their
attitudes and behaviours.10 Additionally the stress and coping theory suggests that people have different
coping strategies that they use to try to adapt to stressors, however these may not help decrease the
stressor.11 Both of these theories have relevance to the etiology of physical inactivity and sedentary
behaviours.
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Insights into such etiological pathways have emerged from evidence drawn from the body image
literature. Body image refers to how a person internally portrays their outward appearance, and body
dissatisfaction occurs when there are disparities between a person’s present and self-perceived ideal
body.12,13 The temporal natures of relationships between body image, physical inactivity, and screen time
are also intriguing. It is plausible that both physical inactivity and screen time are determinants of body
image, and it is also plausible that the reverse is true. With respect to this temporal sequence, few studies
have looked at the relationship with body satisfaction as the determinant, and none of these have been
conducted on a national Canadian adolescent sample.14,19 This is an important research gap, as body
dissatisfaction could be contributing to the decreasing rates of physical activity and increases in screen
time, and if so, this could be a possible focus for intervention. Examination of these associations using
both cross-sectional and longitudinal components provides opportunity to address the temporal direction
of these relationships, an important epidemiological issue from a methodological perspective.
We had a unique opportunity to examine whether perceptions of body image are related to
adolescents’ physical inactivity and screen time in a Canadian national study. We employed both crosssectional and longitudinal analyses that assisted in delineating the temporal natures of these associations.
The primary hypothesis was that male and female adolescents who reported experiencing body
dissatisfaction and perceived themselves to be ‘too fat’ would be less physically active, and report higher
engagement in screen time behaviours, than adolescents who were satisfied with their bodies. Further
hypotheses were that females who perceived themselves as ‘too thin’ would also be less physically active
and report higher rates of screen time than females satisfied with their bodies, and that males who
perceived themselves as ‘too thin’ would report no differences in physical activity levels or sedentary
behaviours compared to their male counterparts without body dissatisfaction. These hypotheses were
based on existing epidemiological evidence,14,15,17,18,20 known psychological constructs that influence
body image12,21-23, as well as the social comparison and stress/coping theories described previously.10,11
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4.3 Methods
4.3.1 Study Sample
We examined Canadian data from various cycles of the Health Behaviour in School-aged
Children (HBSC) study. HBSC is a World Health Organization-affiliated study and collects health
information on adolescents aged 11-15 every four years using a cross-sectional survey.24 Multi-level
cluster sampling was used, with students (entire classes) nested in randomly selected schools and then
school boards in each Canadian province and territory. Informed consent from the participants was
obtained and this study had ethics approval from Queen’s University. This study used the 2005/2006 and
2013/2014 cross-sectional HBSC data sets. An Ontario-based longitudinal component of the 2005/2006
HBSC was used to address the temporal sequence of the relationships. Students in sixteen schools from
across this province were surveyed by HBSC in 2006 and then administered the same survey again in
2007, matched using an unique identifier.25 This longitudinal component focused exclusively on grade
nine and ten students, and for consistency we therefore only examined grade nine and ten participants in
the cross-sectional data.

4.3.2 Body Satisfaction Measure
Body satisfaction was measured using the question “Do you think your body is…?” where
participants were thought to have body satisfaction if they responded ‘about the right size.’ The other four
categories ‘much too thin, a bit too thin, a bit too fat, much too fat’ express body dissatisfaction. A testretest survey conducted in 2005 calculated a kappa statistic of 0.75 for this question, indicating substantial
intra-rater agreement.26,27 Due to small numbers in the extreme response categories, participants in our
study were placed into one of three categories based on their response: body satisfied, body dissatisfied
(‘too thin’) and body dissatisfied (‘too fat’).
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4.3.3 Physical Activity Measure
Moderate to vigorous physical activity (MVPA) was measured using two questions that asked
participants how many days in the past week and on a typical week that they engaged in at least 60
minutes of physical activity a day. These two questions were developed by Prochaska and colleagues and
have been shown to be a reliable and valid measure for the assessment of adolescents’ MVPA levels. 28
The mean of these two responses were used and students were categorized into either 7 days of 60
minutes of activity per week, or less than 7 days per week. These categories were used to coincide with
the current Canadian guideline of 60 minutes or more of MVPA per day.2

4.3.4 Screen Time Measure
Three questions were used that asked participants how often during their free time both during the
week and on a weekend that they: (1) watched videos, (2) played video games (excluding moving games)
and (3) used electronics for other purposes (example Facebook). Mean hours per day for each measure
were estimated and summed to create an overall screen time value, as per existing precedents.5,29
Originally participants were categorized into either 2 hours or less of screen time per day, or more than
two hours, based on the recommended guidelines33; however, approximately 94% of subjects did not meet
the guidelines so the cutoffs were changed to ≤ 8 hours per day vs. >8 hours per day. Engagement in >8
hours of screen time would indicate that the adolescent spends at least half of their waking time on a
screen.
4.3.5 Covariates
Sex (male vs. female), grade (9 vs. 10), body mass index (BMI), socioeconomic status (SES),
pubertal status and ethnicity were all considered as potential confounders or effect modifiers for the
associations of interest, based on existing evidence.12,20,30-37
BMI was determined by asking the participants to record their weight and height, and WHO
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growth charts were then used to classify participants into underweight, normal weight, overweight or
obese categories according to their estimated BMI.38 To examine SES, the HBSC family affluence scale
was used as an indicator of material wealth. This is comprised of questions on bedroom sharing, the
number of vacations taken in the previous year, and how many vehicles and computers the family owns.39
Pubertal status was only available for females using the question “Have you begun to menstruate?”
where participants who answered ‘yes’ subsequently filled out the age when they first started. Females
were then categorized as being early, average or late onset of puberty based on cutoff values found from
the National Longitudinal Survey of Children and Youth40, where younger than 11.53 years was
considered early, and older than 13.91 years, late. The HBSC does not have an analogous measure
specific to boys and male maturation. Ethnic groups were formed using the 2006 Canadian Census of
Population with two adjustments.41 Arab and West Asian adolescents were grouped together, and a
Canadian dominant culture group was created that consisted of North American, European and Aboriginal
youth (due to ethics restrictions, Aboriginal youth could not be examined separately).

4.3.6 Imputation for Missing Data
Multiple imputations were performed within the cross-sectional data sets to account for missing
values. A random forest-based multiple imputation by chained equations model was used which has been
shown to be efficient for use with epidemiologic data.42 Ten complete data sets were made for each of the
cross-sectional data sets, and an average was taken to get one effect estimate for each of the associations
of interest.

4.3.7 Cross-sectional Model Building
Intra class correlations were calculated to estimate the extent of variations in outcomes at the
cluster (school or classroom) level, in order to support the need for multi-level modeling. Such modeling
was subsequently used at the classroom level for the 2006 and 2014 cross-sectional HBSC data, and
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multi-level, modified Poisson regression models were developed in order to estimate relative risks. Due to
the clear differences in biological sex with regards to both body satisfaction as well as the two outcomes
of interest, each model was stratified by sex to account for potential effect modification or confounding.
Additional covariates of interest were examined as potential confounders using backwards elimination
techniques. Prevalence ratios and associated confidence intervals were estimated based on the final
models.

4.3.8 Longitudinal Model Building
A repeated measures, multi-level modified Poisson modeling was employed with participants
nested within schools. Two separate analyses were conducted: one using all participants surveyed,
accounting for the outcomes at time 1 as a covariate, and an additional analysis using only participants
without the outcome of interest at time 1. Considering the high relative frequency of both screen time and
physical inactivity, this analysis did not have the statistical power to use only subjects free of the
outcomes at baseline. Relative risks and 95% confidence intervals were obtained for each regression
conducted.
With the exception of the imputation, which was conducted in R (The R Foundation for Statistical
Computing, Vienna, Austria), all other analyses were performed using SAS version 9.4 (SAS Institute
Inc., Cary, NC).

4.4 Results
4.4.1 Study Sample
Data were collected on 2,020 adolescents in the 2006 longitudinal, 4,293 in the 2006 crosssectional, and 13,464 in the 2014 cross-sectional samples (Table 4.1). Within all data sets, both sex and
grade were distributed fairly evenly with females and grade nine youth slightly over-represented. The
majority of participants reported high levels of family affluence. Most of the 2014 cross-sectional sample
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Table 4.1. Description of study samples from the Canadian Health Behaviour in School-aged Children (HBSC) study, multiple cycles
Variable
Sex
Grade
Family
Affluence

Ethnicity

Total

Categories
Male
Female
9
10
Low
Medium
High
African
Arab & West Asian
Canadian Dominant Culture
East & Southeast Asian
Latin American
South Asian
Other

2006 Longitudinal
n
%
919
1 101
1 123
897
38
734
1 178

45.5
54.5
55.6
44.4
1.9
37.7
60.4

2006 Cross-sectional
n
%
2 019
2 274
2 320
1 973
115
1 654
2 524

Information not available for 2006 data

2 020

60

4 293

47.0
53.0
54.0
46.0
2.7
38.5
58.8

2014 Cross-sectional
n
%
6 646
6 818
6 970
6 494
379
4 502
8 583
437
234
10 874
986
126
506
301
13 464

49.4
50.6
51.8
48.2
2.8
33.4
63.8
3.2
1.7
80.8
7.3
1.0
3.8
2.2

identified as being from a Canadian dominant culture. Information on ethnicity was not collected in the
2006 cross-sectional and longitudinal samples.

4.4.2 Prevalence of Body Dissatisfaction
Females reported higher overall prevalence values for body dissatisfaction, as well as more
specific perceptions of being ‘too fat’ relative to males, and males had higher levels of perceived ‘too
thin’ dissatisfaction (Table 4.2). Body dissatisfaction among females was higher in 2014 vs. 2006,
resulting in a greater proportion of girls being body dissatisfied compared to satisfied.

4.4.3 Prevalence of Physical Activity
The majority of males and females were not meeting the Canadian physical activity guidelines,2
with approximately three-quarters of males and almost 9 in 10 females reporting engagement in less than
seven days of physical activity per week, irrespective of HBSC cycle (Table 4.2).

4.4.4 Prevalence of Screen Time
In 2006, females were engaged in less screen time on average than males. By 2014 the screen
time hours were more equivalent by sex (Table 4.2). Approximately one half of both males and females
were engaging in more than 8 hours per day of screen time in 2014.

4.4.5 Cross-sectional Relationships
Variance in the different outcomes at the cluster levels (schools/classrooms) ranged from 2.1% to
5.9%, and these findings from the empty models were felt to provide sufficient area-level variation to
warrant the use of multi-level modeling. All covariates that were maintained in the models were
confounders. Findings from the cross-sectional data sets suggested that the relationships were consistent
between 2006 and 2014. Males in 2014 who considered themselves to be ‘too thin’ were no more likely to
be physically inactive than those who were satisfied with their bodies. (Table 4.3). Males who reported
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Table 4.2. Prevalence of body satisfaction, physical activity, and screen time among grade 9/10 adolescents, Canadian HBSC Studies.
2006 Longitudinal
Variable

Categories

n

Prevalence
(%)

Confidence
Limit

Body
Satisfaction

‘Too Thin’
‘Too Fat’
‘About Right’
Total
Inactive
Active
Total
> 8 hours/day
≤ 8 hours/day
Total

218
188
498
904
713
203
916
319
515
834

24.1
20.8
55.1

(21.3, 26.9)
(18.2, 23.5)
(51.8, 58.3)

77.8
22.2

(75.1, 80.5)
(19.5, 24.9)

38.2
61.8

(34.9, 41.5)
(58.4, 65.1)

‘Too Thin’
‘Too Fat’
‘About Right’
Total
Inactive
Active
Total
> 8 hours/day
≤8 hours/day
Total

105
448
541
1 094
991
105
1 096
253
800
1 053

9.6
41.0
49.4

(7.9, 11.4)
(38.0, 43.9)
(46.5, 52.4)

90.4
9.6

(88.7, 92.2)
(7.8, 11.3)

24.0
76.0

(21.4, 26.6)
(73.4, 78.6)

2006 Cross-sectional
n

Prevalence
(%)

Confidence
Limit

21.7
23.8
54.5

(19.9, 23.5)
(21.9, 25.6)
(52.4, 56.7)

76.3
23.7

(74.4, 78.1)
(21.9, 25.6)

34.0
66.0

(31.9, 36.0)
(64.0, 68.1)

10.5
38.5
51.0

(9.3, 11.8)
(36.5, 40.5)
(48.9, 53.0)

88.7
11.3

(87.4, 90.0)
(10.0, 12.6)

22.6
77.4

(20.9, 24.3)
(75.7, 79.1)

2014 Cross-sectional
n

Prevalence
(%)

Confidence
Limit

1 372
1 654
3 620
6 646
4 990
1 656
6 646
3 165
3 481
6 646

20.6
24.9
54.5

(19.7, 21.6)
(23.9, 25.9)
(53.3, 55.7)

75.1
24.9

(74.1-76.1)
(23.9-26.0)

47.6
52.4

(46.4, 48.9)
(51.2, 53.6)

609
3 171
3 038
6 818
5 965
853
6 818
3 238
3 580
6 818

8.9
46.5
44.6

(8.3, 9.6)
(45.3, 47.7)
(43.4, 45.7)

87.5
12.5

(86.7, 88.3)
(11.7, 13.3)

47.5
52.5

(46.3, 48.7)
(51.3, 53.7)

MALES

Physical
Activity1
Screen Time

442
483
1 109
2 034
1 551
483
2034
691
1 343
2 034

FEMALES
Body
Satisfaction
Physical
Activity1
Screen Time

241
881
1 167
2 289
2 031
258
2 289
517
1 772
2 289

1

Physical activity where Active is defined as any adolescent engaged in seven days a week of at least 60 minutes of physical activity per day and
Inactive is any adolescent engaged in less than 7 days a week of at least 60 minutes of activity per day.
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Table 4.3. Prevalence ratio (PR) estimates describing the association between body satisfaction and physical activity in Grade 9-10 students,
Canadian HBSC Studies
Cross-sectional 2005/2006
Cross-sectional 2013/2014
Exposure: Body
%
Unadjusted Model
Adjusted Model
%
Unadjusted Model
Adjusted Model
Adjusted to 2006
Satisfaction
Inactive
Inactive
Model
PR

95% CI

PR

95% CI

PR

95% CI

PR

95% CI

PR

95% CI

MALES1,2
‘Too Thin’

77.15

1.05

(0.99, 1.12)

1.05

(0.99, 1.11)

73.55

1.03

(0.99, 1.07)

1.02

(0.95, 1.10)

1.02

(0.95, 1.10)

‘Too Fat’

81.57

1.11*

(1.05, 1.17)

1.10*

(1.04, 1.16)

83.90

1.17*

(1.13, 1.21)

1.16*

(1.08, 1.23)

1.16*

(1.09, 1.24)

‘About Right’

73.58

1.00

71.65

1.00

1.00

1.00

1.00

FEMALES3,4
‘Too Thin’

87.14

0.99

(0.94, 1.05)

0.99

(0.86, 1.15)

88.05

1.04*

(1.01, 1.08)

1.04

(0.94, 1.14)

1.04

(0.95, 1.14)

‘Too Fat’

90.58

1.03*

(1.00, 1.07)

1.03

(0.94, 1.13)

90.14

1.07*

(1.05, 1.09)

1.05

(0.99, 1.11)

1.05

(0.98, 1.10)

‘About Right’

87.66

1.00

84.62

1.00

1.00

1.00

Prevalence ratios obtained from modified Poisson regression are relative to body satisfied as the reference group.
*p<.05
1
2006 male model adjusted for family affluence, screen time, grade and class-level clustering (n=2 034).
2
2014 male model adjusted for family affluence, screen time, grade, ethnicity and class-level clustering (n=6 646).
3
2006 female model adjusted for family affluence, screen time, and class-level clustering (n=2 289).
4
2014 female model adjusted for family affluence, screen time, grade, ethnicity and class-level clustering (n=6 818).
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1.00

perceptions of being ‘too fat’ in 2014 were 1.16 times more likely to be physically inactive than those
reporting ‘about right’ satisfaction. Females who reported both ‘too thin’ and ‘too fat’ body
dissatisfaction were more likely to be physically inactive than those with positive body image, however
these associations did not remain after adjustment for confounding.
Cross-sectionally in 2006 and 2014, males who considered themselves to be ‘too fat’ were more
likely to engage in high amounts of screen time (Table 4.4). There was no statistically significant
association between ‘too thin’ dissatisfaction and screen time among males. Females who reported being
‘too fat’ were 1.21 times more likely to engage in more than 8 hours of screen time compared to females
with body satisfaction. The direction of the relationship for ‘too thin’ females also indicated an increased
likelihood of engaging in high amounts of screen time compared to their body satisfied counterparts.

4.4.6 Longitudinal Relationships
Males who thought they were ‘too fat’ were at greater risk of being physically inactive for both
the entire sample as well as those without the outcome at time 1 (Table 4.5). Opposite to what the crosssectional data found, ‘too fat’ males were at a decreased risk of engaging in more than 8 hours of screen
time compared to males satisfied with their bodies. Among all female participants sampled, those that
were ‘too fat’ were at a decreased risk of 8 or more hours of screen time, except when looking only at
individuals without the outcome at time 1 there was an increased risk. However, none of these
associations were found to be statistically significant.

4.5 Discussion
The most important findings of this analysis of body dissatisfaction, physical inactivity and
screen time were as follows: (1) Body dissatisfaction, physical inactivity and high amounts of screen time
were prevalent among these samples of Canadian adolescents; (2) Modest associations were found
between perceptions of being ‘too fat’ and higher levels of screen time among both males and
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Table 4.4. Prevalence ratio (PR) estimates describing the association between body satisfaction and screen time in Grade 9-10 students, Canadian
HBSC datasets.
Cross-sectional 2005/2006
Cross-sectional 2013/2014
Exposure: Body
% >8
Unadjusted Model
Adjusted Model
% >8
Unadjusted Model
Adjusted Model
Adjusted to 2006
Satisfaction
Hours
Hours
Model
PR

95% CI

PR

95% CI

PR

95% CI

PR

95% CI

PR

95% CI

MALES1,2
‘Too Thin’

33.71

1.07

(0.88, 1.29)

1.05

(0.87, 1.28)

45.70

1.00

(0.91, 1.09)

0.99

(0.90, 1.08)

0.99

(0.91, 1.09)

‘Too Fat’

39.13

1.22*

(1.02, 1.46)

1.19

(1.00, 1.42)

52.88

1.15*

(1.06, 1.25)

1.12*

(1.03, 1.21)

1.11*

(1.02, 1.21)

‘About Right’

31.83

1.00

45.90

1.00

1.00

1.00

1.00

FEMALES3,4
‘Too Thin’

24.90

1.16

(0.91, 1.49)

1.16

(0.91, 1.47)

47.93

1.13*

(1.03, 1.24)

1.12

(0.98, 1.27)

1.12

(0.99, 1.27)

‘Too Fat’

23.38

1.09

(0.93, 1.28)

1.09

(0.92, 1.30)

52.19

1.23*

(1.17, 1.30)

1.22*

(1.13, 1.31)

1.21*

(1.13, 1.31)

‘About Right’

21.51

1.00

42.43

1.00

1.00

1.00

Prevalence ratios obtained from modified Poisson regression are relative to body satisfied as the reference group.
*p<.05
1
2006 male model adjusted for family affluence, physical activity and class-level clustering (n=2 034).
2
2014 male model adjusted for family affluence, physical activity, ethnicity and class-level clustering (n=6 646).
3
2006 female model adjusted for physical activity, grade and class-level clustering (n=2 289).
4
2014 female model adjusted for family affluence, physical activity, ethnicity, and class-level clustering (n=6 818).
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1.00

Table 4.5. Relative Risk (RR) estimates describing the associations between body satisfaction, physical
activity and screen time from 2006 longitudinal HBSC data.
Physical Activity
Sample Used

Body
Satisfaction

%
Inactive

Adjusted Model
RR

95% CI

Screen Time
% >8
Hours

Adjusted Model
RR

95% CI

MALES1,2

All Participants

Outcome Free at
Time 1

‘Too Thin’

80.18

1.04

(0.85, 1.26)

42.11

1.08

(0.82, 1.42)

‘Too Fat’

84.57

1.07

(0.88, 1.31)

38.29

0.94

(0.70, 1.26)

‘About Right’

74.19

1.00

36.30

1.00

n

813

‘Too Thin’

50.00

1.11

(0.61, 2.02)

25.00

1.11

(0.74, 1,68)

‘Too Fat’

53.13

1.29

(0.70, 2.40)

19.67

0.87

(0.55, 1.40)

‘About Right’

43.75

1.00

22.41

1.00

n

200

809

599

FEMALES3,4

All Participants

Outcome Free at
Time 1

‘Too Thin’

95.24

1.05

(0.84, 1.32)

27.08

1.18

(0.77, 1.80)

‘Too Fat’

91.05

1.01

(0.88, 1.16)

23.08

0.92

(0.70, 1.20)

‘About Right’

89.01

1.00

24.14

1.00

n

1 034

‘Too Thin’

63.64

0.92

(0.36, 2.37)

18.99

1.54

(0.86, 2.75)

‘Too Fat’

55.00

0.89

(0.51, 1.55)

12.36

1.02

(0.68, 1.54)

‘About Right’

62.67

1.00

12.21

1.00

n

124

1 035

847

1

Male physical inactivity model adjusted for baseline physical activity, screen time, family affluence,
grade and school level cluster.
2
Male screen time model adjusted for baseline screen time, physical activity, family affluence and school
level cluster.
3
Female physical inactivity model adjusted for baseline physical activity, screen time, family affluence
and school level cluster.
4
Female screen time model adjusted for baseline screen time, physical activity, grade and school level
cluster.
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females, as well as physical inactivity for males; (3) longitudinal analyses within the 2006 Ontario subsample supported the direction of the relationships between body satisfaction and physical activity, where
young males who were body dissatisfied were at greater risk of not meeting the physical activity
guidelines; (4) cross-sectional and longitudinal findings with regards to body satisfaction and screen time
were inconsistent, where the longitudinal indicated in some cases that body dissatisfaction decreased the
risk of engaging in more than 8 hours per day of screen time.
The prevalence estimates identified within our samples of Canadian adolescents are similar to
external reports from other countries. On average, across 42 countries in 2014, 22% of 15 year-old males
and 43% of 15 year-old females perceived themselves to be ‘too fat’.43 Additionally, only 21% of males
and 11% of females were found to be meeting the physical activity guidelines of at least 60 minutes of
MVPA per day.43 Screen time is also high among this age group in other countries, with the average
teenage boy engaging in 8 hours of screen time a day and teenage girl, 7.5 hours in the United Kingdom.44
More theoretically, an adolescent who perceives themselves to be ‘too fat’ may feel selfconscious and discouraged about participating in physical activities. The social comparison theory
reasons that adolescents compare themselves to their peers, and if the difference between themselves and
others are magnified in some manner, negative health and behavioural outcomes can occur.10,45 Hence, a
young person who perceives themselves to be ‘too fat’ may compare their perceived body size to others
who they view as having a more ideal body size. If the gap between their perceptions of themselves and
the body size of their peers or even popular media personalities, is large, then they may feel discouraged,
thinking that their ideal size is unattainable. This therefore may discourage them from participating in
physical activity.
The stress and coping theory can be applied to further understand why a young person with
negative body image could engage in higher levels of screen time than those with positive body image, as
suggested by our findings. This theory suggests that coping strategies are commonly used to adapt to
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stressors, however such strategies may at times actually worsen the stressor.11,46 An adolescent
experiencing body dissatisfaction (a stressor) might cope with this by increasing their screen time, which
can further emphasize their body dissatisfaction, especially if they are comparing themselves to the media
depictions that are present for many of the screen time activities.37,47
A small number of studies have examined the possible influence of body image on physical
activity among adolescents. Kopcakova et al. found from the 2010 Slovakian HBSC that males that
considered themselves as being ‘too fat’ were at a 45% decreased odds of engaging in sufficient physical
activity, and that there was no significant association evident for females.15 However, their approach to
the classification of body dissatisfaction (combining ‘too thin’ and ‘satisfied’ as a referent category) and
physical activity (use of only one question, ‘physical activity during the past week’) may have led to
discrepant findings. In our own analysis, using two physical activity questions permitted us to get a
reliable overall activity level,28 as a person’s physical activity in the past week could differ greatly from
their typical level. We also estimated relative risk directly as opposed to having a reliance on odds ratios
generated from logistic models, which too would lead to discrepant results.
There is little scientific evidence available on the association between body satisfaction and
screen time. This could in part be due to sedentary behaviours (such as screen time) being treated as the
opposite of physical activity, and not as a separate construct. However a person can meet the
recommended guidelines for physical activity and still engage in a high amount of sedentary behaviour,
indicating that these behaviours can be independent of each other.5,29,48 Studies that have maintained a
separation between screen time and physical activity have found that increased screen time is associated
with body dissatisfaction.5,29 Our findings are complimentary, in that adolescent males and females who
perceived themselves as being ‘too fat’ were more likely to engage in high levels of screen time.
Our longitudinal findings that focused on the association between body satisfaction and physical
activity are supportive of findings that emerged cross-sectionally. Although we did not achieve statistical
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significance in the longitudinal analysis, the direction of the effect was similar to the cross-sectional
findings, indicating that males who perceived that they were ‘too fat’ at baseline reported higher levels of
being physically inactive upon follow-up. Failure to identify a statistically significant effect is likely
attributable to a lack of statistical power. After adjustment for confounding, the longitudinal findings also
showed no relationship between body satisfaction and physical activity among females, suggesting that
there are other determinants underlying why many female adolescents engage in low levels of physical
activity. These associations have also been examined longitudinally in existing literature. Among
adolescent girls, perceived body appearance was not a significant predictor of change in physical activity,
in both a 1-year18 and 2-year longitudinal study.17 However, a longitudinal study that examined both male
and female adolescents found that after five years, perceptions of body dissatisfaction predicted lower
physical activity levels, although after adjustment for BMI this only remained significant for females. 14
Following participants for longer periods of time may therefore be important when examining this
relationship.
To our knowledge no past longitudinal studies have examined whether body satisfaction
influences an adolescent’s screen time. Our findings are unstable for this association as some of them
indicate that having body dissatisfaction increases a person’s risk of engaging in high levels of screen
time, an opposite finding to our longitudinal results. However, a lack of statistical power could be
contributing to this finding and longitudinal studies with a larger sample and that have a longer follow-up
period than one year would be more revealing.
Limitations of our study are as follows. Methodologically, the HBSC uses self-reported survey
data, which may lead to misclassification, both non-differential and differential, and associated
imprecision and bias. Second, the question used to infer body image is more directed towards females as
it focuses on weight, which could result in an inaccurate representation of body dissatisfaction in males.
Third, some uncontrolled confounding occurred as ethnicity was not obtained for the 2006 data sets but
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was a confounder in the 2014 data. Fourth, the longitudinal component had a small sample size, making it
impossible to only use subjects who were physically active or engaged in less than 8 hours a day of screen
time at baseline, which is what is used for a typical cohort study. Instead, our main analysis had to include
all participants and account for baseline outcome status, which could be a source of bias.49 Additionally,
the follow-up period for the longitudinal component is only one year, which may be insufficient to
observe changing levels of physical activity and screen time. Strengths of our study also warrant
comment. The cross-sectional data involved large samples that were nationally representative of the
Canadian adolescent populations. The use of longitudinal data helped to sort out the direction of the
associations inferred from cross-sectional findings. Additionally, the analysis took into consideration the
clustered nature of the data via multi-level modeling. Finally, the use of multiple imputation in both the
2006 and 2014 cross-sectional data allowed us to account for key missing values for the variables of
interest.

4.6 Conclusion
Our results indicate that while body satisfaction does appear to partially explain why many
Canadian adolescents are physically inactive and engage in high amounts of screen time, the effects are
not strong. Other factors may be more influential in such etiological pathways. Although small, the
presence of this relationship may inform future interventions as part of a multi-factorial etiology. Due to
the high prevalence of physical inactivity and screen time, targeting many determinants simultaneously
will be important in collectively decreasing these unhealthy behaviours. Additional longitudinal research
on Canadian adolescents is also warranted.
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Chapter 5
General Discussion
5.1 Study Summary
The purpose of this thesis was to conduct a national study to examine Canadian adolescents’
perceptions of body image, and profile these perceptions by a number of socio-demographic factors that
were hypothesized to result in health inequalities. In addition, we investigated whether perceptions of
body image were related to adolescents’ physical activity and screen time levels using both crosssectional and longitudinal analyses. Finally, based upon the potential role of biological sex in such
relationships, we examined the influence that sex has on body image, how sex impacts the inequalities
that were investigated, and whether sex modified the relationship between body image, physical activity
and screen time.

5.2 Summary of Main Findings
Overall, the prevalence of body dissatisfaction was high, with the percentage of adolescents
experiencing some form of body dissatisfaction ranging from 45-55%. The prevalence of physical
inactivity and excessive screen time ranged from 75-78% of males and 88-90% of females being
considered physically inactive, and 34-48% of males and 23-48% of females engaged in more than eight
hours of screen time among the samples.
Health inequalities and some inequities were related to perceptions of body image. Among males,
being older, of East and Southeast Asian ethnicities, or reporting low relative wealth all were associated
with experiencing body dissatisfaction. Among females; being older, having a heritage culture of Arab

77

and West Asian or African, being born in Canada and reporting a low SES were all associated with being
body dissatisfied.
For the cross-sectional data, males who perceived themselves as being ‘too fat’ were more likely
to be physically inactive and engage in greater than eight hours of screen time compared to males who
experienced body satisfaction. Females who perceived themselves as being ‘too fat’ were more likely to
engage in greater than eight hours of screen time compared to females who were considered body
satisfied. There were no statistically significant associations found between body satisfaction and physical
activity or screen time among adolescents who perceived themselves as being ‘too thin’.
The 2006 Ontario longitudinal sub-sample found no statistically significant associations for the
relationships of interest. However, it did support the direction of the relationships between body
satisfaction and physical activity, where young males who were body dissatisfied were at greater risk of
not meeting the physical activity guidelines. In contrast, the cross-sectional and longitudinal findings with
regards to body satisfaction and screen time were inconsistent, where the results from the longitudinal
data indicated in some cases that body dissatisfaction decreased the risk of engaging in more than 8 hours
per day of screen time.
There was a clear distinction in body satisfaction between the sexes, with females experiencing
overall body dissatisfaction and ‘too fat’ body dissatisfaction more than males, and males experiencing
‘too thin’ body dissatisfaction more than females. Health inequalities also differed by sex. Sex was not
found to significantly modify the relationships between body satisfaction, physical activity and screen
time although it was a confounder. Stratifying the relationships by sex further showed distinctions in the
associations based on sex, including differences in confounders retained in models as well as on the
prevalence ratios obtained.
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5.3 Study Limitations
The Health Behaviour in School-aged Children (HBSC) study uses self-reported data from
adolescents who participate, which can lead to error and bias. Participants are asked to recall their past
physical activity and screen time levels that they engage in, which some students may have difficulty in
remembering with accuracy. This would result in recall error, not bias, as it is unlikely that students who
are experiencing body dissatisfaction would be more or less likely to correctly recall their past levels than
those who have body satisfaction. As a result, non-differential misclassification may have occurred which
would bias the prevalence ratios towards the null.
Social desirability bias could also be introduced into this study from the use of self-reported data.
Social desirability bias arises when people systematically underreport undesirable behaviours or overreport desirable behaviours.1 People know that physical activity is good for you and being sedentary is
harmful, so adolescents in our study may have reported higher levels of physical activity and lower levels
of screen time than what they actually engage in. This has been demonstrated in previous studies. One
study found that children tended to over-report their past physical activity (p=0.02) and a validity study
found that participants over-reported their physical activity anywhere from 4.15 to 11.30 minutes per
day.2,3 This has also been shown with screen time where youth aged 11-15 years underestimated their
television screen time by 0.09 hours per week and their computer screen time by 0.68 hours per week.4
This would result in non-differential misclassification if the proportion of subjects falsely reporting
meeting the guidelines was similar for the exposed and unexposed groups, which would bias the results
towards the null. However, if there are differences between body dissatisfied subjects and body satisfied
subjects in terms of their reporting, then differential misclassification would result, which could bias the
results in either direction.
Selection bias may have also occurred in this study if adolescents who participated in the HBSC
were systematically different than the source population of interest, which was all Canadian adolescents
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who met the inclusion criteria.1 Since the HBSC is a volunteer-based study, and the response rate was
74% and 77% for the 2006 and 2014 cross-sectional surveys respectively,5,6 selection bias is possible in
the form of volunteer bias. Subjects who chose to participate in the study could be different than those
who refused in terms of their health behaviours. If there were a difference between adolescents that
consented to participate and those that did not in terms of both body satisfaction and the two outcomes,
then selection bias would occur. This would affect the representativeness of the prevalence values
calculated for the Canadian adolescent population (selection bias in terms of “representativeness”) as well
as change the size of the effect estimates (more classic selection bias, in terms of bias in associations). In
addition the longitudinal study had one Ontario school who withdrew before the second data collection
due to a student’s death.5 However, it is unlikely that all of these students were systematically different
than the adolescents in the 16 schools that participated and therefore this most likely was not an issue.
Uncontrolled confounding is another limitation with this thesis, specifically for the second
manuscript. Information was not available on pubertal status of males, which was identified as a potential
confounder. Pubertal status was assessed as a potential confounder among females and it was not found to
be one, so it is likely that this would have been the case for males as well, and therefore would not have
greatly influenced the prevalence ratios obtained for the associations. In addition information on ethnicity
was not available for the 2006 cross-sectional or longitudinal data, and was likely a confounder in both of
the relationships.
Residual confounding could also be present in this study, which occurs when confounding exists
even after efforts have been made to control for it.1 This can appear from imprecise measurements used to
assess variables of interest, and due to the self-reported nature of the data it is likely that residual
confounding is present. The family affluence scale (FAS) was used as a proxy measure of socioeconomic
status and examined as a potential confounder. This is one example where imprecise measurements may
have resulted in some residual confounding. Approximately 60% of the participants were categorized as
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being from high family affluence, which is unlikely to be true. While the family affluence scale is
associated with socioeconomic status, it is no longer an ideal measure of affluence in developed countries
as most families now own computers, cars, and have their own bedroom.7 Therefore misclassification of
this confounder most likely occurred, and residual confounding would result. Relative wealth is another
proxy of socioeconomic status used in the HBSC, so this was also examined as a potential confounder;
however, it was not found to be a significant confounder in the associations of interest which was why
family affluence was used. The question on relative wealth also has limitations as it is a subjective
measure that resulted in more than half of the sample reporting ‘above average’ relative wealth. Therefore
regardless of the proxy used, residual confounding is likely present.
The body satisfaction question used in the HBSC revolves around weight which is much more
directed towards females compared to males. The thin-ideal that females experience from society is
weight based, whereas the muscular-ideal that males face is less about weight and more focused on
strength and muscle.8–10 Therefore the HBSC question does not fully encompass this prominent ideal for
males, which is a limitation. This would result in an underrepresentation of body dissatisfaction in males
which would therefore affect the prevalence’s of body dissatisfaction obtained, as this would most likely
be higher than what we found. This additionally could affect our estimates obtained for the second
manuscript as misclassification of true exposure is likely. Despite these limitations it was still important
to include males in this thesis as they are under-studied in body image research, even though negative
body image is evidently a problem for them as well. A question on muscularity in the HBSC would be
beneficial.
It is important to note that the questions on screen time vary slightly between the 2006 and the
2014 HBSC studies (Appendix B). These differences reflect the advancements in technology between
these two dates. For example in 2006 one of the screen time questions asked participants “How many
hours a day do you usually use a computer for chatting on-line, internet, emailing, homework etc, in your
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free time?” For the 2013/2014 survey this question got expanded and became “How many hours a day, in
your free time, do you usually spend using electronic devices such as computers, tablets or smartphones
for other purposes (e.g. homework, emailing, tweeting, Facebook, chatting, surfing the internet)?” While
these questions vary slightly in content, their overall meaning is the same and it is unlikely that this would
lead to response differences, or be unreasonable for us to compare the prevalence values and associations
found for these data sets.
The longitudinal data had some additional limitations that warrant discussion. While our hope
was to address the temporality of the associations of interest using the longitudinal data, this ended up
being difficult to accomplish for two reasons. Firstly, due to the high prevalence of both physical
inactivity and excessive screen time among this sample, we were unable to only include adolescents who
did not have the outcome at time 1, which is how a typical cohort study is conducted. Instead we had to
include the whole sample of adolescents and adjust for baseline physical activity and screen time levels,
in an attempt to control for differences at baseline. In doing this, additional bias may have been
introduced. This bias is known as Lord’s paradox and reasons that: while adjusting for baseline factors in
studies that are looking at a change in an outcome can help reduce certain biases, it can also introduce
bias which could affect the estimates obtained.11,12 It is therefore possible that some bias was introduced
by doing this however we felt that it was important for us to control for baseline physical activity and
screen time in order to more accurately examine these associations. This bias was found to be small as it
did not substantially change the relative risks for any of the associations (Appendix E) and it is therefore
not a considerable limitation.
Secondly we did not have adequate power to detect any differences that we found with the
longitudinal data (Appendix F). This means that even if there is a true association between body
satisfaction and physical activity or screen time, we were unable to see it with the longitudinal data, due
to both the small effects that were identified as well as the small sample size used. Therefore we cannot
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come to the definitive conclusion that there was no statistically significant association between the
variables of interest based upon the relative risks obtained. While we were unable to fully establish
temporality of these associations, the longitudinal data was still useful in informing the interpretation of
cross-sectional results.
One final limitation for the longitudinal data is that the follow-up period was only 1 year, which
may not have been adequate enough to examine changes in physical activity and screen time.

5.4 Study Strengths
Strengths of this study should also be highlighted. The cross-sectional HBSC is a large and
nationally representative sample. The findings of this thesis should therefore be generalizable to the
Canadian adolescent population. While the longitudinal data is strictly from Ontario, the prevalence
values of demographic variables as well as exposure and outcome were similar to the cross-sectional data,
making comparisons and inferences between the data sets justifiable.
The large sample for the cross-sectional data also allowed us to stratify by biological sex which
was important to do, as there are clear distinctions in theory based on sex, and additionally we found
differences in which covariates were confounders based on sex.
Our use of multi-level modeling was another strength of this thesis. Students from the same class
or school are expected to be more similar than students from different schools, which could result in
clustered data, and the use of multi-level modeling accounted for this clustering analytically.
Creating multiple imputation models to account for missing cross-sectional data for the second
manuscript is another strength of this thesis. The use of complete case analysis, while simple, can
potentially lead to a loss of information as we are ignoring any incomplete cases, as well as can introduce
bias if the missing data is not random, which would result in biased effect estimates.13 The use of multiple
imputation allowed us to include data from all participants surveyed, in order to minimize this bias. While
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effect estimates were found to be similar between the two analyses (Appendix D), there were differences
in statistical significance as well as in the variables identified as confounders. Additionally, inclusion of
imputed values led to modest improvements in statistical power.
Finally, while the longitudinal data had limitations, this component of our study helped inform
and draw conclusions about the temporal direction of the associations found cross-sectionally.

5.5 Public Health Implications
It is clear from this research that body dissatisfaction is prevalent among Canadian youth. This
can lead to unhealthy behaviours among young people in order to improve physical appearance,
highlighting the necessity for positive body image promotion efforts.14 The findings of this thesis suggest
that certain groups of youth are at a higher likelihood of experiencing body dissatisfaction, and prevention
efforts in Canada should be mindful of this. Currently in Canada there are online resources including tool
kits and curriculums that teachers and parents can access to disseminate to adolescents.15–18 These are
broad programs, aimed at all youth. To our knowledge there are no analogous health promotion initiatives
that target certain socio-demographic groups, with exception to ones that are directed towards females.
While this is an important population to target, there are other groups that are also at increased risk of
developing body dissatisfaction. We found that females from low socio-economic families had a higher
prevalence of ‘too fat’ body dissatisfaction alone than body satisfaction, a finding that was not discovered
with any other socio-demographic group examined. This is one group that should immediately be focused
upon. The distinct differences found among ethnicities and body satisfaction and the etiology behind
these from different cultural influences also support why targeting certain ethnicities would be beneficial.
While the thin and muscular ideal is conveyed to all adolescents in Canada, certain cultures have
additional views on bodies and being mindful of these differences could help reduce the prevalence of
body dissatisfaction.
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Due to the known negative health outcomes associated with physical inactivity and high amounts
of screen time, current initiatives such as ParticipACTION are widespread, and aim to reduce these
unhealthy behaviours.19 To our knowledge these programs do not focus on promoting positive body
messages as one way to help youth become less sedentary and more active. Our results identified some
associations that indicate that body image may be a determinant of physical activity and screen time
behaviours. Although small, the presence of this relationship may inform future interventions as part of a
multi-factorial etiology. It is our thought that targeting many determinants simultaneously will be
important in collectively decreasing these unhealthy behaviours.

5.6 Future Research Directions
This thesis contributes to past research conducted on both health inequalities in regards to body
image as well as the relationships between body satisfaction, physical activity and screen time.
Additionally, it adds Canadian data using a national adolescent sample, which was lacking.
While we identified health inequalities that were present in relation to body satisfaction, further
research on the etiology of some of the inequalities, especially immigrant status, would be beneficial in
order to gain a deeper understanding of the mechanisms surrounding these relationships in Canadian
adolescents. In addition, Canadian research examining the best approaches to target interventions to the
high-risk groups identified would be of benefit.
It is clear that physical inactivity and high amounts of screen time represent public health
challenges among Canadian youth, and therefore research needs to continue to identify factors that might
be contributing to these levels. The conflicting results shown in past cross-sectional and longitudinal
studies surrounding the associations between body image, physical activity and screen time, as well as the
inconsistency in our cross-sectional and longitudinal findings illustrate the necessity to conduct more
research on these relationships in Canadian youth. Given the plausibility of a bi-directional relationship,
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longitudinal research would be of greatest benefit to establish if body image is a determinant of physical
activity and screen time.
Intervention research that examines many determinants of physical activity and screen time
including body image would be beneficial to see if determinants that individually showed small
associations collectively can greatly influence an increase in physical activity and decrease in screen time
among youth.

5.7 Conclusion
In conclusion, certain socio-demographic groups of adolescents are at a higher risk of
experiencing body dissatisfaction than others. Focused messages that promote positive body image ideals
to these groups could contribute to eliminating these disparities. In addition, body dissatisfaction was not
a strong predictor of physical inactivity or screen time among Canadian youth. This suggests that
interventions that aim to increase physical activity levels or decrease screen time would not benefit from
solely addressing body image as a determinant. However, it would be unsuitable to conclude that there is
no relationship between these perceptions and behaviours as some modest associations were found.
Instead, interventions that concentrate on many factors that could collectively contribute to changes in
physical activity and screen time levels should be considered in future research.
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Appendix A
The Health Behaviour in School-aged Children Study

The purpose of this appendix is to describe the Health Behaviour in School-aged Children
(HBSC) study that was used for this thesis in more detail.

Methodology of the Health Behaviour in School-aged Children Study
The HBSC study is administered in collaboration with the World Health Organization and
involves a cross-sectional survey that is distributed to adolescents aged 11-15 years in 44 countries,
including Canada, every four years.1 Its purpose is to increase understanding and knowledge of various
behaviours relating to adolescent health. Canada has participated in seven cycles since 1990, the most
recent cycle was in 2013/2014.2
A multi-level cluster sampling approach is used to recruit subjects for the HBSC study in Canada.
Within each province and territory school jurisdictions were first identified and a sampling list created
based on predominant language of teaching, public/Roman Catholic denomination, school size, and
community population size. A list of all schools in each jurisdiction was formed and schools from this list
were randomly selected to participate. Entire classes within these schools were selected for each of the
grades being studied. For most of the provinces, two classes for each grade were asked to participate. For
Prince Edward Island, all students in the chosen schools were asked to participate if they were in grades
6-10, and for the Territories all schools were asked to participate.2
Students within each selected class were asked to participate in the study and those that provided
consent and filled out the questionnaire were included. There were three levels of consent obtained: the
school jurisdictions had to give permission, then school principals were asked to participate, followed by
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parental consent for each individual in the classrooms chosen.2 Parental active or passive consent was
used, depending on the jurisdiction. Active consent involved the parents filling out a consent form, and
passive consent allowed students to participate if they did not return a form where the parents refused
their child to participate. Each student had between 40 and 70 minutes to fill out the survey, which was
either pen and paper or web-based, and anonymity was ensured for all students.2,3
Private schools, schools on native reserves, home schools and special needs schools were not
included in this study.3
Seventeen schools in Ontario that were sampled in the 2006 national HBSC survey were selected
to participate in a HBSC longitudinal subsample. One year following the administration of the national
survey, students were given an identical survey to fill out. Students who participated were given an
unique identifier and their surveys from Time 1 (2006) and Time 2 (2007) were matched. Seventeen
schools were initially included in the longitudinal subsample however due to a student death one school
withdrew, resulting in data collected on 2,031 grade nine and ten students from 16 schools across
Ontario.4
The 2006 cross-sectional HBSC survey was administered across Canada to approximately 200
schools and included 9,670 grade six to ten participants, having an overall response rate of 74% from the
initial sample.3,4 Data used for this thesis was from 167 classes and 4,293 grade nine and ten participants.
The 2014 HBSC was administered across Canada to 377 schools and included a total sample of 29,784
youth with an overall response rate of 77%.2 Data used for the second manuscript of the thesis was from
213 schools, 380 classes and 13,464 participants.

Ethics Approval
Principles of ethics need to be considered when conducting research on human participants. The
study must obtain informed consent, maximize benefits and do no harm, protect their anonymity and
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confidentiality, and have respect for human dignity and justice.5 All cycles of the HBSC survey have met
these principles and obtained ethics approval from the General Research Ethics Board at Queen’s
University.
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Appendix B
HBSC Survey Questions Used

The purpose of this appendix is to show the exact survey questions used in this thesis for both the
2006 and 2014 HBSC surveys. The 2006 cross-sectional and longitudinal HBSC used the same
questionnaire. These questions are taken from the 2013/2014 survey, however questions that had different
wording in the 2005/2006 survey are also attached where necessary.

Body Satisfaction

Physical Activity

93

Screen Time (2006)
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Screen Time (2014)
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Sex

Grade

Family Affluence Scale
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Relative Wealth

Time Resident in Canada (2014 only)

Ethnicity (2014 only)
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Appendix C
Intra-class Correlation Calculations

Intra-class correlations (ICCs) were calculated to determine the amount of variation in the
outcomes at the cluster (school or class) level (Table C.1). The method for the longitudinal data in some
instances had all students filling out the survey in a large assembly, making it not possible to determine
which class the participants were from, which is why there is no class identifier. No school identifier was
in the cross-sectional 2006 data, making us unable to calculate the ICCs at the school level. Therefore for
the longitudinal 2006 data, multi-level modeling at the school level was used and for the two crosssectional datasets multi-level modeling at the class level was conducted.

Table C.1. Intra-class correlations for Manuscript 2 outcomes
Cluster Level

School
Class
School
Class

Intra-class Correlation Coefficient (%)
Cycle 5
Cycle 5 CrossCycle 7 CrossLongitudinal
Sectional
Sectional
Outcome: Physical Activity
2.12
3.06
5.59
4.59
Outcome: Screen Time
4.56
3.43
5.88
4.45
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Appendix D
Multiple Imputation to Account for Missing Data
The purpose of this appendix is to briefly describe why multiple imputation was used for the
second manuscript and to show the differences found between complete case analysis and multiple
imputation for the relationships of interest.

Missing Data in the HBSC Study
The HBSC covers a variety of health behaviours, making the survey long and detailed.
Adolescents who participate in the study are able to leave any question that they do not want to answer
blank, and will still be included in the sample for any of the questions they filled out. Due to this, many of
the questions contain missing values. While conducting the regression analyses on both the 2006 and
2014 cross-sectional surveys it was found that 15% (2006) and 29% (2014) of the data had at least one
missing value when looking at all of the variables of interest (Figure D.1). This was thought to be high
and therefore we decided that imputation was warranted.

Complete Case Analysis Versus Imputation
Often in epidemiologic research complete case analysis is used. As the name suggests, complete
case analysis excludes subjects that have missing data for any of the variables of interest. While this
method is simple it can lead to a loss of information, which may result in a decrease in precision and can
introduce bias if the missing data is not missing completely at random.1 It also leads to a loss of power
due to the decrease in sample size.
Imputation is one way to handle missing data where instead of excluding any participants that
have missing values we can impute plausible values, and therefore include the participant in the analysis. 1
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Figure D.1. Diagram of the amount of missing data in each sample, and the final sample used for manuscript 2.
a
Number of subjects missing including all potential covariates of interest
b
Number of subjects missing based on final models used
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There are two main types of imputation: single and multiple. Single imputation assigns one
possible value to the missing data, to create one complete data set. However this form of imputation has
limitations as it fails to account for between imputation variability as there is only one plausible value
given to each missing data point.1 Multiple imputation assigns various possible values to the missing data
thus creating multiple completed data sets. Multiple imputation is therefore a better method as it can
account for both between and within imputation variability therefore reflecting the uncertainty about what
values get imputed.1,2

Multiple Imputation Model Used
A random forest-based multiple imputation by chained equations model was used. This was
chosen as this method has been shown to be efficient, produce unbiased effect estimates, and is able to
accommodate nonlinearities and complex non-parametric data.3 Multiple imputation was conducted on
both the cross-sectional data sets. Ten complete data sets for each study were created, and regression
analyses were run. An average of the prevalence ratios obtained was calculated to provide a single
estimate for each relationship of interest.

Differences in Regression Analyses
Prevalence ratios were obtained using both the complete case and multiple imputation analyses in
order to examine any differences (Table D.1.). While the prevalence ratio estimates did not substantially
change, there were differences in confounders for the relationships as well as changes in confidence
intervals which resulted in some associations being statistically significant. Overall using multiple
imputation for the second manuscript of this thesis was beneficial.
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Table D.1. Prevalence ratios (PR) of adjusted Poisson regression analyses examining body satisfaction as a predictor of physical activity and
screen time in Canadian adolescents, with and without multiple imputation. (Referent: Body Satisfied)
Body
Dissatisfaction

2006 ‘Too Thin’
2006 ‘Too Fat’
2014 ‘Too Thin’
2014 ‘Too Fat’
2006 ‘Too Thin’
2006 ‘Too Fat’
2014 ‘Too Thin’
2014 ‘Too Fat’

Physical Activity
Complete Case Analysis
Random Forest Multiple
Imputation
PR
95% CI
PR
95% CI
MALESa,b,c,d
1.01
(0.92, 1.20)
1.05
(0.99, 1.11)
1.10
(0.97, 1.24)
1.10
(1.04, 1.16)
1.03
(0.95, 1.12)
1.02
(0.95, 1.10)
1.16
(1.08, 1.24)
1.16
(1.08, 1.23)
FEMALESe,f,g,h
1.00
(0.86, 1.17)
0.99
(0.86, 1.15)
1.03
(0.94, 1.13)
1.03
(0.94, 1.13)
1.03
(0.93, 1.15)
1.04
(0.94, 1.14)
1.06
(1.00, 1.12)
1.05
(0.99, 1.11)

a

Screen Time
Complete Case Analysis
Random Forest Multiple
Imputation
PR
95% CI
PR
95% CI
1.08
1.19
0.99
1.14

(0.89, 1.32)
(0.99, 1.44)
(0.89, 1.10)
(1.04, 1.25)

1.05
1.19
0.99
1.12

(0.87, 1.28)
(1.00, 1.42)
(0.90, 1.08)
(1.03, 1.21)

1.13
1.04
1.09
1.16

(0.85, 1.51)
(0.86, 1.26)
(0.93, 1.26)
(1.06, 1.27)

1.16
1.09
1.12
1.22

(0.91, 1.47)
(0.92, 1.30)
(0.98, 1.27)
(1.13, 1.31)

2006 male complete case analysis physical activity model adjusted for screen time, grade, and class-level clustering and imputation model
additionally adjusted for family affluence
b
2014 male complete case analysis physical activity model adjusted for screen time, ethnicity and class-level clustering and imputation model
additionally adjusted for family affluence and grade
c
2006 male complete case analysis screen time model adjusted for physical activity and class-level clustering and imputation model additionally
adjusted for family affluence
d
2014 male complete case analysis and imputation screen time models adjusted for physical activity, ethnicity, family affluence and class-level
clustering
e
2006 female complete case analysis physical activity model adjusted for screen time, and class-level clustering and imputation model additionally
adjusted for family affluence
f
2014 female complete case analysis physical activity model adjusted for screen time, ethnicity, family affluence and class-level clustering and
imputation model additionally adjusted for grade
g
2006 female complete case analysis and imputation screen time models adjusted for physical activity, grade and class-level clustering
h
2014 female complete case adjusted for physical activity, ethnicity, family affluence, body mass index and class-level clustering and imputation
model adjusted for family affluence, physical activity, ethnicity, and class-level clustering
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Appendix E
Additional Results
The purpose of this appendix is to provide additional results that were conducted with the data.
Table E.1 shows the differences in relative risks obtained for each association with and without
adjustment of the outcome of interest at Time 1 for the 2006 longitudinal data. Table E.2 shows the
frequency of body satisfaction for each body mass index (BMI) category.
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Table E.1. Relative Risk (RR) estimates describing the associations between body satisfaction, physical activity and screen time from 2006 longitudinal
HBSC data, with and without adjustment for Time 1 outcome.

Physical Activity
Unadjusted Model

Screen Time

Adjusted Model
(not accounting for
baseline physical
activity levels)
RR
95% CI

Adjusted Model
Unadjusted Model
Adjusted Model not
Body
(accounting for
(accounting for
Satisfaction
baseline physical
baseline screen time
activity levels)
levels)
RR
95% CI
RR
95% CI
RR
95% CI
RR
95% CI
MALES1,2
‘Too Thin’
1.08
(0.90, 1.29)
1.10
(0.91, 1.33)
1.04
(0.85, 1.26)
1.16
(0.89, 1.51)
1.13
(0.86, 1.48)
‘Too Fat’
1.14
(0.95, 1.37)
1.14
(0.94, 1.39)
1.07
(0.88, 1.31)
1.05
(0.79, 1.40)
1.01
(0.76, 1.36)
‘About Right’
1.00
1.00
1.00
1.00
1.00
n
901
821
813
825
815
FEMALES3,4
‘Too Thin’
1.07
(0.86, 1.33)
1.07
(0.85, 1.34)
1.05
(0.84, 1.32)
1.12
(0.74, 1.71)
1.11
(0.73, 1.70)
‘Too Fat’
1.02
(0.90, 1.17)
1.03
(0.90, 1.18)
1.01
(0.88, 1.16)
0.96
(0.73, 1.24)
0.96
(0.74, 1.25)
‘About Right’
1.00
1.00
1.00
1.00
1.00
n
1 089
1 040
1 034
1 047
1 040
1
Male physical inactivity model adjusted for screen time, family affluence, grade and school level cluster.
2
Male screen time model adjusted for physical activity, family affluence and school level cluster.
3
Female physical inactivity model adjusted for screen time, family affluence and school level cluster.
4
Female screen time model adjusted for physical activity, grade and school level cluster.
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Adjusted Model
(accounting for
baseline screen time
levels)
RR
95% CI
1.08
0.94
1.00
809

(0.82, 1.42)
(0.70, 1.26)

1.18
0.92
1.00
1 035

(0.77, 1.80)
(0.70, 1.20)

Table E.2. Frequency and row percentage of body satisfaction for each category of body mass index from the 2005/2006 and 2013/2014 crosssectional HBSC studies.

2005/2006 Cross-sectional
BMI Category

‘Too Thin’
n
Row %

‘Too Fat’
n
Row %

Underweight
Normal Weight
Overweight
Obese

19
392
10
4

52.78
28.62
2.46
2.56

3
152
181
131

8.33
11.09
44.58
83.97

Underweight
Normal Weight
Overweight
Obese

17
218
3
3

40.47
11.98
0.94
2.83

6
546
241
88

14.29
30.02
74.84
83.02

2013/2014 Cross-sectional

‘About Right’
Total
n
Row %
n
MALES
14
38.89
36
826
60.29
1 370
215
52.96
406
21
13.47
156
FEMALES
19
45.24
42
1 055
58.00
1 819
78
24.22
322
15
14.15
106

106

‘Too Thin’
n
Row %

‘Too Fat’
n
Row %

‘About Right’
n
Row %

Total
n

112
1 123
79
47

58.33
27.64
5.50
5.17

10
439
583
607

5.21
10.80
40.63
66.70

70
2 501
773
256

36.46
61.56
53.87
28.13

192
4 063
1 435
910

59
517
16
14

32.60
11.27
1.31
2.48

44
1 753
910
458

24.31
38.20
74.77
81.06

78
2 319
291
93

43.09
50.53
23.92
16.46

181
4 589
1 217
565

Appendix F
Post-Hoc Power Calculations

The purpose of this appendix is to demonstrate a sample power calculation and to show the
statistical power that we had to detect the differences found in the analyses for the second manuscript
(Table F.1, F.2, F.3).

Sample Power Calculation:
Assessing the power to detect the relationship between ‘too fat’ body dissatisfaction and physical
inactivity among male students from the 2014 HBSC, using the equations published from Kelsey et al.1
Sample sizes were reduced by a design effect of 1.2 to account for clustering, based on analyses
conducted on the 1993/1994 HBSC international data.2

Parameter Values:
Zα/2= 1.96 (with α=0.05)
𝑛= number of ‘too fat’ body dissatisfied males taking into account clustering effect= 1654/1.2=1378.3
𝑟= ratio of males with body satisfaction to males with ‘too fat’ body dissatisfaction=2.18
p0= proportion of body satisfied males who are physically inactive =0.7165
p1= proportion of ‘too fat’ body dissatisfied males who are physically inactive=0.8390
𝑑= absolute difference between p1 and p0 =0.1225
𝑝= prevalence of physical inactivity among males (weighted average of p1 and p0) = (p1 + 𝑟p0)/(1+𝑟) =
(0.8390 + 2.18*0.7165) /3.18 = 0.755

𝑍𝛃 = √1378.3(0.1225)2 2.18 ÷ 3.18(0.755)(1 − 0.755) − 1.96
Zβ=6.80
Power > 99.9%
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Table F.1: Power calculations for the 2006 HBSC longitudinal data
Type of
Outcome
Sex
# of
Prevalence
Dissatisfaction
Exposed
of
Outcome
Males
180.8
0.760
Too Thin
Physical
Activity
Females
87.5
0.900
Males
158.3
0.380
Screen
Time
Females
80
0.246
Males
156.7
0.770
Too Fat
Physical
Activity
Females
372.5
0.899
Males
145.8
0.368
Screen
Time
Females
357.5
0.237

r

d

Power
(%)

2.29
5.10
2.42
5.45
2.64
1.2
2.62
0.92

0.0599
0.0623
0.0581
0.0294
0.1038
0.0204
0.0199
0.0106

34.8
42.9
24.5
<8.2
74.9
16.1
<8.2
<8.2

d

Power
(%)

0.0357
0.0052
0.0188
0.0339
0.0799
0.0292
0.0730
0.0187

26.4
<8.2
9.5
18.1
87.9
47.6
73.2
14.9

d

Power
(%)

0.0190
0.0343
0.0020
0.0550
0.1225
0.0552
0.0698
0.0976

23.0
51.2
<8.2
62.6
>99.9
>99.9
99.0
>99.9

Table F.2: Power calculations for the 2006 cross-sectional HBSC data
Type of
Outcome
Sex
# of
Prevalence
r
Dissatisfaction
Exposed
of
Outcome
Physical
Males
368.3
0.746
2.51
Too Thin
Activity
Females
200.8
0.876
4.85
Screen
Males
368.3
0.324
2.51
Time
Females
200.8
0.221
4.85
Physical
Males
402.5
0.760
2.3
Too Fat
Activity
Females
734.2
0.889
1.33
Screen
Males
402.5
0.340
2.30
Time
Females
734.2
0.223
1.33

Table F.3: Power calculations for the 2014 cross-sectional HBSC data
Type of
Outcome
Sex
# of
Prevalence
r
Dissatisfaction
Exposed
of
Outcome
Physical
Males
1143.3
0.722
2.64
Too Thin
Activity
Females
507.5
0.852
4.99
Screen
Males
1143.3
0.458
2.64
Time
Females
507.5
0.433
4.99
Physical
Males
1378.3
0.755
2.18
Too Fat
Activity
Females
2642.5
0.874
0.957
Screen
Males
1378.3
0.481
2.18
Time
Females
2642.5
0.474
0.957
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