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Abstract 

Background: 

Canadian youth are increasingly likely to grow up in non-traditional families, such as single parent 

families, stepfamilies, and/or in the shared physical custody of their separated parents. Given that growing 

up in a non-traditional family is associated with many negative health outcomes, it is of interest to 

examine how family structure influences upstream health-related behaviours such as physical activity and 

sedentary behaviour. 

Objectives: 

The objectives of this thesis were to examine family structure as a predictor of organized sports 

participation and screen time (television-viewing, recreational computer use and video game use).  A 

secondary objective was to assess socioeconomic status as a mediator in the relationship between family 

structure and organized sports participation. 

Methods: 

Data were obtained from a nationally representative cross-sectional survey of Canadian youth in grades 6-

10 (N=26 068). Participants’ family structures were classified as traditional, single parent, or 

reconstituted based on self-report of the number of parents and parents’ partners living in their primary 

home.  Non-traditional families were further classified based on how often the youth reported visiting a 

second home.  Average daily screen time and current organized sports participation were also assessed via 

self-report.  Logistic regression and bootstrap-based mediation analysis were used to examine the 

associations of interest. 

Results: 

Youth from all single parent and reconstituted families had lower odds of sports participation (OR = 0.48 

(95% CI: 0.38-0.61) to 0.78 (95% CI: 0.56-1.08)) compared to their traditional family counterparts, 

regardless of physical custody arrangements. The relationship was moderately-to-weakly mediated by 

socioeconomic status (ie: <20% change in effect estimate).  Youth from single parent and reconstituted 
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families did not have higher odds of spending more than 2 hours per day using a television, computer or 

video game device, or of being in the highest quartile of time spent in these behaviours. 

Conclusions: 

Youth living in single parent and reconstituted families experience significant disparities in organized 

sports participation that are partially mediated by their family’s socioeconomic status.  Family structure is 

not, however, a significant predictor of excessive screen time. 
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Chapter 1 

Introduction 

1.1 General Overview 

The structure of the typical family is changing in Canada.  The proportion of families consisting 

of legally married couples with children decreased dramatically from 55% in 1981 to 35% in 

2006 while the proportion of single parent families increased from 16.6% to 25.8%.
1 
These 

changes mean that today’s youth are more likely to live in non-traditional family structures, 

including single parent families or reconstituted families that include stepparents or parents’ co-

habiting partners.  Today’s youth are also more likely to spend time with a biological parent 

outside of their primary home regularly or on a sporadic basis.
2
 

Changes in family structure are of interest given the profound role that parents play in shaping the 

development of healthy behaviours in their children through parental modeling and support of 

these behaviours.
3-7

 It is, however, unclear how these relationships are influenced by increasingly 

diverse family structures and custody arrangements.
  
Existing evidence suggests that exposure to 

different parental structures may lead to health disparities in children and youth.
2
 Children who 

come from single parent families, for example, appear to be at increased risk of negative health 

outcomes such as obesity
3,4

 and reduced psychological well-being
5
 when compared to their 

counterparts from dual-parent families, even after differences in socioeconomic status (SES) are 

accounted for. 

Engaging in insufficient physical activity (e.g., organized sport) and excessive sedentary 

behaviour (e.g., television watching, video game use and recreational computer use) are two 

health behaviours that impact a range of physical, mental, and social health outcomes.
6-10

  

Although it has been well established that family-related factors influence both physical activity 
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and sedentary behaviour levels, evidence is inconsistent on whether family structure affects these 

health behaviours in youth.
 3,4,6-11

 It is also unclear what role child custody and visitation 

arrangements play in relationships between family structure and these health behaviours. 

The primary purpose of this thesis research was to determine whether living with both a mother 

and father, a single parent, or a parent and their co-habiting partner influenced participation in 

organized sport and excessive television viewing, video game use and recreational computer use 

in Canadian youth.  In families where youths’ parents lived apart, it was also of interest to 

determine whether physical custody arrangements had any effect on these behaviours. 

1.2 Public Health Relevance 

Organized sport and sedentary screen time behaviours are related to both current and future 

health-related outcomes in youth, including cardiovascular disease, academic achievement, 

obesity and depression.
10-14

 It is, therefore, of interest to identify barriers to engaging in healthy 

amounts of these activities. Although organized sports participation is reasonably high in 

Canadian youth,
15

 there are known disparities in participation by family income.
16

 Furthermore, 

only 1 in 5 Canadian children and youth meet the national recommendation to limit their screen 

time to less than 2 hours per day.
17

  This is particularly concerning given evidence that activity-

related behaviours in children and youth may track into adulthood.
18,19

 It is hoped that the 

findings from this thesis will contribute to the body of literature looking at whether youth who 

grow up in non-traditional family structures are at increased risk of developing negative activity-

related health behaviours. Ultimately, the goal is that this knowledge will be used to inform 

interventions, policies, and programs aimed at improving these health behaviours. 

1.3 Objectives and Hypotheses 

This thesis consists of two separate manuscripts, each with its own primary objective: 



3 

 

1. Manuscript 1 examined whether there is a link between family structure and organized 

sports participation in Canadian youth and, if so, whether this relationship is mediated by 

socioeconomic status. 

2. Manuscript 2 examined whether there is a link between family structure and excessive 

television viewing, recreational computer use and video game use in Canadian youth. 

These objectives are shown visually in Figure 1.1.  It was hypothesized that sports participation 

would be highest in youth from traditional dual-parent families and lowest in those from single 

parent families, with participation in youth from reconstituted families falling someplace in the 

middle.  It was also anticipated that SES would act as a mediator.  An opposite trend was 

expected for Manuscript 2.  It was expected that screen time would be highest in single parent 

families and lowest in dual parent families.  It was also expected that custody arrangements where 

children visit a second parent regularly would increase rates of sports participation and decrease 

screen time. 
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Figure 1.1. Conceptual framework of thesis. 

This thesis will investigate two hypothesized mechanisms through which family structure, namely 

parental structure and custody arrangements, may influence youth health.  Manuscript 1 will 

determine whether family structure influences sports participation, and if so whether this 

relationship is mediated by socioeconomic status (top half of figure).  Manuscript 2 will 

determine whether family structure influences screen time behaviours (bottom half of figure).  

Both manuscripts will control for relevant individual-level covariates. 

1.4 Thesis Organization 

This thesis follows the guidelines specified by the Queen’s University School of Graduate 

Studies’ “General Forms of Theses”
20

 for a manuscript-based thesis.  The second chapter 

provides a review of the literature in the area of family structure and its relationship to organized 

sports participation and screen-based sedentary behaviour, focusing on the context of Canadian 

youth.  The third chapter is Manuscript 1, which analyzes the relationship between family 

structure and organized sports participation, and assesses whether socioeconomic status is a 

mediator of this relationship. The fourth chapter is Manuscript 2, which assesses the relationship 

between family structure and television viewing, video game use and recreational computer use.    

Parental 

structure/custody 

arrangements 

Socioeconomic 

status 

Sports  

participation 

Screen time behaviours  
(TV, computer and video 

game use) 

Covariates: 
Gender, ethnicity, age, 
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of siblings, etc. 

Improved 
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outcomes 
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Finally, the fifth chapter provides a summary and general discussion of the findings as well as 

their public health significance, and suggests directions for future research.  Additional details of 

the methodology of this thesis, including statistical methods, power calculations and specific 

survey questions, are presented as appendices.  
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Chapter 2 

Literature Review 

2.1 General Overview 

The family is one of the most important factors in child development.  As the typical family 

continues to evolve, particularly in Western countries such as Canada, it is crucial to understand 

how and why growing up in a non-traditional family influences children’s health-related beliefs 

and behaviours.  This thesis focuses specifically on the relationship between family structure and 

two activity-related behaviours, namely sedentary screen time and organized sports participation. 

The purpose of this chapter is to summarize the literature surrounding family structure, physical 

activity through organized sport and sedentary screen-based behaviour, with an emphasis on the 

context of Canadian youth.  It will start with a working definition of each concept, and then 

review some of the major findings from previous studies that led to the conceptualization of this 

project.  The chapter will finish with a brief summary of the current literature as well as some 

knowledge gaps that were addressed by this thesis research. 

2.2 Family Structure 

2.2.1 Changing Families in Canada 

Research has shown that families are changing in developed countries, including Canada, the 

United States and Western Europe.
 1-8

 Over the 50-year period between the 1961 Canadian census 

and that of 2011, the proportion of families
*
 headed by married couples decreased from 91.6% to 

                                                      

*
 The current census definition of a “family” is any married couple (with or without children), 

common-law couple (with or without children), or single parent family.
9 
In 1961, the Canadian 

census defined the term “married couple” as including both common-law and married opposite-
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67.0%.
9
 Over the same time period, the prevalence of single parent families nearly doubled from 

8.4% to 16.3%. The prevalence of couples living in common-law relationships, which are 

generally considered less stable than marriages, nearly quadrupled from 5.6% in 1981, when 

these families were first captured in the Census, to 19.7% in 2011.
 9
 This dramatic increase in 

family diversity may be attributable to a number of changes in policy and cultural norms, 

including the advent of no-fault divorce, increases in the proportion of women who work in paid 

jobs outside of the home and increases in the social acceptability of single parenthood.
 9
 Indeed, 

when single parents were asked about their circumstances in 1961, a majority of 61.5% reported 

being widowed.
 9
 Only 2.7% said that they had never been married, while 35.8% reported being 

separated or divorced.
 9
 Today, according to the 2011 Census, 50.8% of single parents are 

separated or divorced and 31.5% report never having been married.
 9
  

For children and adolescents, this dramatic shift in societal norms has meant that more are 

exposed to diverse family structures outside of the traditional nuclear family that was the standard 

in 1961.
 3,9,10

 Data from the Canadian Health Behaviour in School-aged Children (HBSC) survey, 

which is performed every four years on nationally representative cross-sections of Canadian 

youth, show that approximately one third of Canadian youth aged 11-15 now live in non-

traditional families.
11

 This number appears to be growing, with the prevalence of youth living in 

traditional families decreasing from 73% to 68% between 1994 and 2010.
 11,12

 During the same 

16-year time period, the proportion of HBSC participants who reported living in single parent 

families increased from 14% to 18%, while the proportion who reported living in reconstituted 

families with stepparents or parents’ co-habiting partners remained relatively stable.
11,12

 

  

                                                                                                                                                              

sex couples.  By 2011, married couples and common-law couples were captured separately and 

the term “married couple” could refer to married same-sex couples. 
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2.2.2 Family Structure Definitions 

In accordance with previous research,
 1,13-15

 family structures will be defined as traditional, 

reconstituted or single parent for the purposes of this thesis in order to represent the most 

prevalent parental structures in Canada.
 9,11

 Traditional families will refer to living arrangements 

where both a mother and father live with the youth in his or her primary residence, while single 

parent families will refer to living arrangements with either the mother or the father living in the 

primary home.
 14

 Reconstituted families refer to living arrangements that include either the 

mother or the father as well as a stepparent or parent’s co-habiting partner.
14

 

Some children of single parent and reconstituted families may also spend part of their time 

visiting another parent, most commonly their biological father, outside of their primary home.
 16,17

 

For the purposes of this thesis, “regular visitation” and “irregular/no visitation” will be used to 

further characterize non-traditional family structures based on how often the youth sees his or her 

non-residential parent.  This is discussed in greater depth in subsequent sections. 

2.2.3 Physical and Psychological Consequences of Growing Up in a Non-Traditional Family 

Families, and parents in particular, have a central influence on their children’s development 

believed to be second only to internal factors such as a child’s own attitudes and genetic 

predispositions.
 1,13,18-22

 Parents may directly influence their children’s health-related beliefs and 

behaviours by modeling or encouraging activities such as physical activity.
 1,20,23

 They also 

provide access to opportunities to engage in health-related behaviours, such as space for active 

play, access to screen-based media and transportation to and from organized sports.
 1
 This is of 

particular interest from a public health perspective given that some health behaviours and values 

developed during childhood are known to track to adulthood, and therefore influence long-term as 

well as immediate health.
21
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Previous studies have suggested that children who live in single parent or reconstituted families 

may experience health disparities compared to their peers who live in traditional families.
 8,13,24-27

 

A recent study of 184 496 adolescents in 36 Western countries, for example, showed that those 

living in non-traditional families without joint custody scored between 0.41 and 0.63 rungs lower 

in Cantril’s 11-level ladder of self-reported life satisfaction than those in traditional family 

structures, although these differences were partially explained by socioeconomic differences.
 28

 

Children who live with only one parent have consistently been shown to be at greater risk of a 

myriad of health and behavioural problems including overweight and obesity, asthma, reduced 

peer cohesion, depression, illegal drug addiction, decreased academic performance, increased 

risk-taking behaviours and suicide.
 24-26,29-32

 Interestingly, many of these same health and 

behavioural disparities have been linked to both sedentary behaviour and physical inactivity, 

indicating that activity-related behaviours may mediate some of the discrepancies between family 

structures.  Overall, this growing body of research on health disparities by family structure has 

caused UNICEF to recognize growing up in a non-traditional family structure as a determinant of 

global child health.
 15

  

2.2.4 Potential Mediators of the Relationship between Family Structure and Health 

Outcomes 

Decreased material wealth in non-traditional families may explain much of the observed 

disparities between children of different family structures.
 1,25,26,32-35

 In 2010, the average 

Canadian two-parent family with children made approximately $78 800 while the average single-

mother family made only $38 700.
 36

 One contributing factor in this type of discrepancy is that 

parents of traditional families have higher baseline income on average than parents of 

reconstituted or single parent families.
 32

 This is compounded in single parent families, which 

often have only one income while the other family structures have the possibility of having two.  
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In single parent and reconstituted families resulting from separation or divorce, the process of 

splitting assets, as well as being required to financially support two separate households in some 

cases, may also contribute to decreased material wealth.
 8,22,37

 Overall, these financial disparities 

mean that single parent families and reconstituted families are less likely to have access to health 

resources and facilities, as well as disposable income to pay for commodities such as 

extracurricular activities (e.g., organized sports) for their children.
 10,30,38,39

  

Some studies have shown that, even after controlling for socioeconomic status, health disparities 

persist between family structures.
 8,15

 In the case of single parent families, one hypothesized 

explanation is the lack of a co-parent to share in household chores and childrearing duties.
 26

 

Research has suggested that this may also be an issue in reconstituted families, given that 

stepparents are on average less engaged in child care and supervision than biological parents.
 

8,26,27,40-42
 The result of decreased parental support in non-traditional families may be that parents 

have less time and energy to spend participating in and monitoring their children’s physical 

activity and other health-related behaviours, such as television-watching.
 1,7,26,40

 This is supported 

by qualitative research by Quarmby et al.,
 1
 who found that low socioeconomic status English 

youth aged 11-14 in single parent families received less parental support and spent less time co-

participating in physically active pursuits with their parents than those of other family structures.  

Further disparities may be explained by a variety of factors, including self-selection.
 26

 Parents 

who raise their children in non-traditional families have been shown to differ systematically from 

those who do not on measures other than their average income, including having lower average 

age and educational attainment.
 8,43

 Stress caused by parental conflict and family transitions such 

as divorce, parental death and remarriage, as experienced in many non-traditional families, may 

also influence family function and in turn affect child health outcomes. 
7,8,21,26,27
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It is of interest to determine the extent to which each of these factors, and particularly 

socioeconomic status, mediates the relationship between family structure and specific health 

behaviours in youth from non-traditional families.  This will help health policy makers better 

understand how to evaluate the potential of targeted interventions to improve health behaviours in 

youth, such as providing non-traditional families with financial incentives. 

2.2.5 The Influence of Visitation with a Non-Residential Parent 

As discussed previously, non-traditional families are increasingly likely to be the result of 

parental separation or divorce rather than widowhood.
 9
 According to the 2011 Canadian General 

Social Survey, approximately 70% of dependent children under age 18 of divorced or separated 

parents live in the primary physical custody of their mother while 15% live primarily with their 

father.
 37

 Of parents who do not have primary physical custody of their children, 18% reported 

never seeing the children, 44% reported seeing the children rarely (less than 3 months per year), 

and 20% reported spending at least 5 months per year with their children, which is defined as 

shared physical custody.
 37

 This means that many Canadian children and youth have diverse 

relationships with a parent, most often their father, living outside of their primary home.
37

 

Visiting a non-residential parent regularly may present logistical difficulties in organizing 

transportation to and from weekly extracurricular activities, particularly when the other parent 

lives outside of the child’s primary home neighbourhood, as well as inconsistencies in home-level 

support for health-related behaviours such as physical activity.
 1,4

 This was supported by the semi-

structured qualitative interviews conducted by Quarmby et al., which suggested that travelling to 

visit another parent made it difficult for low socioeconomic status English youth to participate in 

anything other than sedentary activities.
 44

   

On the other hand, because sharing custody provides separated parents with a chance to share the 

financial, emotional and physical responsibilities of parenting children, it is possible that shared 
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legal or physical custody arrangements may lessen some of the negative effects of single 

parenthood caused by time constraints and financial stress.
 5,45,46

 Having a relationship with both 

biological parents has been shown to significantly predict life satisfaction and well-being in 

youth
25,28,45,47,48 

and may mediate some of the stress of transitioning between family structures.
 31

 

Furthermore, studies have also shown that non-residential fathers who maintain contact with their 

children contribute more financially to their care, improving their socioeconomic status.
 49,50

 It is 

therefore of interest to consider whether custody arrangements play any moderating role when 

looking at the effects of family structure on adolescent health behaviours.
25

 

2.3 Physical Activity and Organized Sports Participation 

2.3.1 Physical Activity in Canadian Youth 

Increasing physical activity levels in adolescents is a major public health priority in Canada.
 51

 

Regular moderate-to-vigorous physical activity (MVPA) has been consistently associated with 

profound benefits for both short- and long-term health across all genders and age groups.
 52-55

 

There is evidence for a robust dose-response relationship between adolescent physical activity 

and risk of obesity, high blood pressure, the metabolic syndrome, anxiety, depression and 

decreased academic achievement.
2,53,56

 

Given these well-established health benefits, the Canadian Society for Exercise Physiology 

currently recommends that children and youth aged 5-17 engage in at least one hour of MVPA 

per day.
 57

 Unfortunately, according to the 2014 Report Card on Physical Activity published by 

Active Healthy Kids Canada
51

, only about 5% of Canadian children and youth actually meet this 

minimum target. It is therefore of great importance to understand the factors that influence the 

many facets of youth physical activity, particularly in terms of identifying vulnerable and high 

risk youth groups. 
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2.3.2 Organized Sport 

Organized sports participation represents one popular way in which youth can contribute to their 

recommended daily hour of MVPA.
 51,58

 This type of structured physical activity occurs through 

participation in one or more dedicated sports teams, leagues, or clubs, either competitively or 

recreationally, and generally involves direct supervision and training from an adult coach or 

instructor.
 59,60

 According to the Canadian Fitness and Lifestyle Research Institute’s 2011/12 

Canadian Physical Activity Levels Among Youth (CANPLAY) study, 75% of Canadian children 

and youth aged 5-19 participate in some form of organized sport over the course of a year and 

34% participate 4 or more times per week.
 61

 Participation is higher in adolescent boys than girls 

and decreases with age, with 83% of 5-10-year-olds participating compared to only 51% of 15-

19-year-olds.
61

 

2.3.3 Physical and Psychological Benefits of Organized Sports Participation 

Like overall physical activity, organized sports participation has been consistently associated with 

a range of positive health outcomes. Youth who participate in sport are more active and 

physically fit than youth who do not.
 62

 One study
63

 found that Australian adolescents aged 12-17 

in the highest quintiles of time spent in organized sport had double the odds of meeting physical 

activity guidelines compared to those who participated less (OR: 2.07, 95% CI: 1.67-2.58), and 

were also more likely to adhere to sedentary screen time guidelines (OR: 1.48, 95% CI: 1.19-

1.84).  According to another recent American study,
 64

 participating in two organized sports per 

year significantly reduced the risk of overweight and obesity (RR: 0.73, 95% CI: 0.61-0.87) in 

high school students.  In the Canadian context, it has been estimated that children and youth who 

participate in organized sport take approximately 1500 more steps per day.
 61

 Furthermore, 

individuals who participate in sport as youths are more likely to continue as adults, allowing them 

to reap lifelong health benefits including decreased all-cause mortality.
 65-67
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Organized sport may also provide adolescents with a chance to socialize with role models and 

peers in an inclusive, supportive and goal-oriented setting, providing them with psychological, 

developmental and social benefits in addition to the physical benefits associated with increasing 

physical fitness.
 68

 Participation in organized extracurricular activities during adolescence has 

been associated with increased academic achievement and engagement, improved self-concept 

and the development of peer friendships,
 69-72

 and it has been suggested that these benefits might 

be most pronounced in youth of lower socioeconomic status.
 72

 Sports participation specifically 

has been associated with decreases in several risk behaviours, including illegal drug use, 

unhealthy eating patterns and excessive screen time, although it may increase fast food and 

alcohol consumption.
62,63,73-79

 

2.3.4 Socioeconomic Status as a Barrier to Sports Participation 

Youth face many barriers to organized sports participation, ranging from internal factors such as 

self-perceived ability and the desire to conform to gender stereotypes to external factors such as 

parental and peer support.
 73 

Parental support and modeling appear to play a particularly large role 

in predicting child and youth sports participation.
 61,80

 In Canada, 90% of children aged 5-14 

participate in sport if their parents do, compared to only 66% of those whose parents do not.
 81

  

Some forms of sports participation also require a significant parental time commitment,
 51,80

 

which may be challenging for non-traditional families and particularly single parent families.  

One factor that may be more easily addressed through targeted intervention is the growing cost of 

participation.  According to the 2005 Canadian General Social Survey, 51% of dual-parent 

families spent an average of $579 on sports and athletic equipment in 2005, before taking into 

account additional costs accrued through facility rentals, transportation to and from sports events, 

competition fees and membership fees.
 82

 These costs may mean that children from families of 

lower affluence are less able to participate in organized sport.  This is supported by the 2011/2012 
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CANPLAY study, which showed that the proportion of children and youth aged 5-19 who 

participated in organized sport decreased with decreasing parental education and household 

income.
 61

 According to the 2010 General Social Survey, the proportion of children and 

adolescents aged 5-14 who participated in sport dropped from 85% to 58% when comparing 

families who made >$79 999 per year to those who made <$40 000.
 81

 This is particularly 

concerning in the context of family structure, given the socioeconomic disparities observed 

between traditional and non-traditional families.  Other related barriers to participation may 

include unsafe environments and lack of access to facilities.
83

 

2.3.5 Family Structure as a Predictor of Organized Sport 

Relatively few studies have looked at the relationship between family structure and physical 

activity in youth, and most that have done so have defined family structure as simply living in a 

single parent or dual parent home. Those studies looking at overall physical activity levels as an 

outcome have produced mixed results with several reporting no significant association,
 20,84-88

 

others reporting that children from dual-parent families are marginally more active than those 

from single parent families
 89-91

 and still others reporting that children from single parent families 

are more active.
 19,92,93

 These disparate results may have been observed because overall physical 

activity is achieved through a combination of activities such as playing outside, commuting to 

school, participating in school gym classes and engaging in organized sport.  Due to the inherent 

differences between these types of physical activity, including cost of participation and level of 

parental involvement required, it is possible that they might be influenced differently by family 

structure.
 60

 Many of these studies were also limited by small sample sizes and geographically 

limited convenience-based samples. 

Studies considering the effects of family structure on sports participation per se have also often 

been limited by a generally broad definition of family structure, as well as low response rates, 
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small sample sizes and a lack of generalizability.  Although looking at a more narrow aspect of 

physical activity, these studies have also produced mixed results.  Gorely et al,
 94

 for example, 

found that 15-year-old boys spent 25 more minutes/day in sports or exercise on weekends if they 

were from dual parent families as opposed to single parent families, although no significant 

differences were observed for girls or on weekdays.  Similarly, Toftegaard-Stockel et al
60

 found 

that boys from a sample of over 6000 Danish youth in grades 5 and 9 had significantly lower odds 

(OR: 0.63, 95% CI: 0.53-0.76) of participating in organized sport if they lived with their mother 

or their father, as opposed to living with both parents.  Again, no association was observed for 

girls.  Eime et al
59

 conducted a similar cross-sectional study on a sample of 11-13 and 16-20-year-

old girls from Victoria, Australia (N=732). Interestingly, they found that the girls in their sample 

population were more likely to participate in sports clubs if they were from dual parent families 

(p<0.01), although effect sizes were not given.  Only one small study
1
, conducted by Quarmby et 

al on a sample of low socioeconomic status English youth aged 11-14 (N=381) from 3 inner-city 

schools, compared the effects of single parent, reconstituted and traditional family status on 

competitive sports participation.  The results showed significant (p<0.01) differences between 

physical activity in boys from single parent and reconstituted families, with 3% of boys from 

single parent families participating for more than 90 minutes per day compared to 28% of boys 

from families with a stepparent.  No significant differences were observed for girls, or for boys 

from traditional families compared to either single parent or reconstituted families.  The one 

Canadian study
95

 that looked at this research question found no statistically significant difference 

between single- and dual-parent status in predicting sports participation in a sample of 9-13-year-

olds (N=2285) from 24 inner-city elementary schools in Montreal, Quebec in 1993. 

A potential explanation for the disparate findings across the studies looking at sports participation 

may be their lack of power to detect small but meaningful differences between family structures 
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in each age- and gender-based stratum, combined with the use of non-representative convenience-

based samples that often had little exposure variation.  Furthermore, most studies controlled for 

socioeconomic status, which might be considered to be one factor on the causal pathway between 

single parent status and ability to participate in sports.  Statistics Canada’s 2010 General Social 

Survey showed a small but statistically significant 6% difference in sports participation between 

5-14-year-old children from single- and dual-parent families across Canada, with 74% of children 

from dual-parent families participating in sport compared to 68% from single parent families.
 81

 It 

is of interest to consider whether this difference becomes more distinct when using a more refined 

definition of family structure and controlling for relevant confounders. 

2.3.6 Other Known and Hypothesized Predictors of Organized Sport 

Organized sport participation is a complex, multifactorial behaviour with many predictors aside 

from age, gender, family structure, family/peer support, parental modeling and socioeconomic 

factors.
 51,59,64,81,95,96

  There are, for example, regional differences in organized sport in Canada, 

with youth from Saskatchewan and the Yukon being more likely to participate than the national 

average.
51

 Two related potential predictors of sports participation are access to sports facilities 

and urban vs rural status.  Youth living in non-metropolitan areas are, for example, more likely to 

report a lack of access to sports facilities and difficulty in finding transportation to sporting 

events.
59

 Other potential predictors may include race and time since immigration to a new 

country, which predict cultural norms regarding physical activity and level of acculturation into 

the host culture,
81,95

 as well as body mass index, self-efficacy and goal orientation/motivation.
64,96 

2.4 Sedentary Behaviour 

2.4.1 Sedentary Behaviour in Canadian Youth 
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Another health behaviour that may mediate the relationship between family structure and health 

disparities is excessive sedentary behaviour.  It is important to first note that this type of activity 

is not simply the opposite of MVPA.
 98-100

 Sedentary behaviour refers to low-energy activities 

where the participant is generally sitting or lying down, including watching television, playing 

video games, working at a computer, reading and driving a car.
 98,99,100

 Even youth who exceed 

Canada’s physical activity guidelines for MVPA can be excessively sedentary during their 

downtime.
98,100

 

Canadian youth spend approximately 9.3 hours per day,
 51

 or about 40-60% of their waking time, 
 

102
 being sedentary.  About half of their sedentary time occurs outside of school.

 103
 These high 

levels of sedentary behaviour are particularly concerning given emerging evidence that excessive 

sedentary behaviour is an independent risk factor for many of the negative health outcomes often 

associated with lack of MVPA, including cardiovascular disease, obesity and the metabolic 

syndrome, and that excessive sedentary behaviour may in fact counteract some of the health 

benefits of MVPA.
 94,98,99,101,104-108

 Indeed, studies on animal models suggest that reduced muscle 

contraction caused by prolonged sitting or lying down may alter the function of genetic and 

metabolic pathways that are different from those activated during MVPA.
 99,101,109

  

2.4.2 Screen Time 

Sedentary screen time refers specifically to sedentary behaviour that occurs while watching or 

using a television, computer or other screen-based device, and is a major driver of total screen 

time in youth.
 103

 The Canadian Society for Exercise Physiology currently recommends 

minimizing sedentary behaviour in children and youth as much as possible, and states that 

children and youth aged 5-17 should limit their recreational screen time to less than 2 hours per 

day.
 57

 Unfortunately, data from the 2009/10 HBSC show that fewer than 1 in 5 Canadian youth 

meet this guideline.
 11

 More than 50% of 2009/10 HBSC respondents reported that they watched 
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more than 2 hours of television alone per day.
 11

 In addition to this, 25% of girls and 50% of boys 

spent more than 2 hours playing video games per day while 58% of girls and 47% of boys spent 

more than 2 hours using a computer in their spare time per day.
11

 

2.4.3 Physical, Behavioural and Psychological Consequences of Excess Screen Time 

Like overall sedentary behaviour, sedentary screen time has been linked to a wide range of 

negative health and behavioural outcomes in young people.
 110

 A recent longitudinal study 

showed that both current and past excessive television-viewing times were significantly and 

consistently associated with overweight and obesity in children from age 3 to 15.
 111

 Another 

study suggested that children and youth aged 6-19 who watched excessive amounts of television 

(≥4 hours/day) had up to 2.5 times higher odds of having high cardio-metabolic risk scores (OR: 

2.53, 95% CI: 1.45-4.42).
 112

 The wide-reaching impact of excessive television-viewing was 

further highlighted by a recent systematic review of 232 studies, which showed evidence for a 

dose-response relationship between exceeding two hours of television viewing per day and 

reduced self-esteem, high blood pressure, insulin resistance, decreased academic performance and 

other negative outcomes in children and youth aged 5-17.
 110

 Although other screen-based 

behaviours such as video game playing and computer use have been less extensively studied, 

some research has suggested that they have comparable negative health effects on children and 

youth.
113,114

 

In addition to increasing total sedentary time, screen-based behaviours may affect health by 

replacing other more physically active leisure endeavours, such as playing outside
115-117

, as well 

as more productive sedentary behaviours such as reading, doing homework and socializing with 

friends in person.
 116

 Screen time behaviours, and particularly television-viewing, have also been 

correlated with increased consumption of low-nutrient, high-calorie foods
113,119-121

 in children and 

adolescents, which may in turn impact long-term health. 
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Other common concerns are the psychological and behavioural effects of childhood exposure to 

mature content via screen-based media.  Some studies have suggested that youth who are exposed 

to sexual content on television are more likely to have sex earlier
122-124

 and that violent content 

may be associated with aggression,
 125

 although the existence of this relationship is controversial.
 

126
 A recent New Zealand-based study, for example, showed that each extra hour of television a 

child or adolescent watched per average weeknight was associated with a 30% increase in risk of 

a criminal conviction by age 26.
 127

 In contrast, a Canadian study found that video game and 

computer use was associated with increased physical violence in students in grades 6-10, while 

television-viewing was not.
 128

  Furthermore, excessive computer use has been associated with a 

50% increase in combined risk of 6 other risk behaviours, namely drinking, not using a seat belt, 

cannabis use, illegal drug use and failure to use a condom, in Canadian youth in grades 6-10.
 129

 

Reducing screen time is therefore of great public health interest. 

2.4.4 Family Structure as a Predictor of Screen Time Behaviours 

Ecological systems theory posits that complex, multi-faceted behaviours such as screen time 

develop through the interaction of individual factors, such as age and gender, with environmental 

factors, such as the family, school and broader societal context.
 108

 Parents may directly influence 

their children’s screen time behaviours through modeling such behaviours and monitoring or 

implementing rules that limit them.
 18,108,130,131

 These parental behaviours are in turn affected by a 

wide range of broader factors related to family structure, such as family-level socioeconomic 

status, family dynamic and availability of a co-parent.
 87,108

 Indeed, lower family socioeconomic 

status and parental social support have been consistently correlated with increased time spent 

watching television and in other sedentary activities in youth populations.
 115,116,132

 One study of 

English children and adolescents (N=3 822), for example, found that those in the lowest category 
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of socioeconomic status watched approximately 16 more minutes of television per day than those 

in the highest.
133

 

Existing evidence suggests that family structure may be more consistently related to sedentary 

behaviour than to physical activity in young people.
 23,68

 Three recent studies looking at 

overlapping cohorts of 878,
 87

 919
2
 and 1678

90
 youth aged 10-12, respectively, from the city of 

Melbourne, Australia found that girls from single parent families watched approximately 20 more 

minutes of television per day on average
2
 and had significantly higher odds of watching over 2 

hours per day compared to their counterparts from dual-parent families (OR: 0.7, 95% CI: 0.4-

0.9)
 87

.  No significant differences were observed for boys.  A subsequent English study
94

 of 1171 

adolescents, on the other hand, found that boys from single parent families watched 

approximately 25 more minutes of television and spent 16 more minutes using a computer per 

day, while differences in girls were insignificant. Another recent Australian study
18

 of 343 youth 

aged 12-13 found no statistically significant difference between the television viewing habits of 

either gender based on family structure.  The same English study
1
 that found a relationship 

between diverse family structures and sports participation in boys also found that youth of either 

gender (N=381) from single parent families were more likely to engage in sedentary activity than 

those from traditional families (p<0.001), although the effect size was weak and the specific 

modes of sedentary behaviour were not considered.
 1
 Finally, several qualitative studies of low-

income populations in the UK have suggested that single parents, who face additional time and 

energy constraints due to their lack of a co-parent, may be more likely to co-watch television with 

their children due to its relative accessibility and low energy requirements.
 1,23,44,134,135

  

Overall, it appears that children from single parent families watch more television and engage in 

more sedentary behaviour than children from dual-parent families, and that gender may modify 

this relationship.
 111

 It is, however, important to note that most studies of this association have 
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been limited by their small and geographically limited samples, low response rates, self-reported 

screen times and limited definition of family structure as simply single- or dual- parent status.
 116

 

Furthermore, it is unlikely that television viewing alone captures the complexity of screen-based 

sedentary behaviours or their determinants.
 87,97

 To our knowledge, only one previous study
94

 has 

reported results on the influence of family structure on computer use and none have looked at 

video game use independently of other sedentary behaviours.  Following this body of research, a 

logical next step is to consider the effects of other types of common family structures and custody 

arrangements on all three major forms of screen-based behaviour in studies with greater power 

and generalizability. 

2.4.5 Other Known and Hypothesized Predictors of Sedentary Screen Time 

Like organized sport, sedentary screen time is a complex behaviour with many predictors that 

have not been discussed in the preceding sections. Consistently observed correlates of excessive 

television viewing, which is the most extensively studied sedentary screen-based behaviour, 

include ethnicity, body weight, physical fitness, parents’ television-viewing habits, and having a 

television in the bedroom.
116, 136

 Many of these may lie on the causal pathway between family 

structure and screen time. 

2.5 Summary and Rationale for Thesis 

The role of the family environment is critical to the development of young people’s health-related 

beliefs and behaviours.  Family structure has a profound impact on this environment, influencing 

factors ranging from family-level socioeconomic status to parental monitoring of health-related 

behaviours.  It is therefore unsurprising that growing up in a non-traditional family structure is a 

known determinant of child health that has been linked to a myriad of physical, psychosocial and 

behavioural outcomes in children. As growing numbers of children and youth are exposed to non-
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traditional family structures, it is increasingly important to further explain how and why such 

relationships between family structure and children’s health come to exist.  

One proposed explanation is that children from non-traditional families may have fewer 

opportunities to participate in organized extracurricular activities such as sport due to the 

financial cost or parental time requirements.  They may also be more likely to engage excessively 

in sedentary screen-based behaviours due to the ease and accessibility of these behaviours as well 

as decreased parental monitoring.  Previous studies correlating family structure with organized 

sports participation or screen-based behaviours have, however, produced inconsistent results. 

They have also generally been limited by low power to detect small but meaningful differences, a 

lack of generalizability and an over-simplified definition of family structure as being simply 

single- or dual-parent and screen time as simply television viewing. 

There is a dearth of information on the influence of increasingly diverse family structures, such as 

reconstituted families, as well as the influence of custody arrangements and regular visitation 

with a non-residential parent, on child health-related behaviours such as sports participation and 

screen-based sedentary behaviour.  There are also few studies that address the mechanisms and 

mediating factors through which family structure may influence these health behaviours, or that 

look at how family structure relates to screen-based behaviours other than television-viewing.  

This thesis addresses some of these gaps in knowledge using a large, nationally representative 

sample of Canadian youth. It is hoped that the results will be used to inform public health 

interventions aimed at increasing sports participation and reducing sedentary screen time in 

Canadian youth.  
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3.1 Abstract 

INTRODUCTION: Organized sport is one popular way that youth participate in physical activity.  

There are, however, known disparities in organized sports participation by family-level 

socioeconomic status and other family-related factors.  This study’s objective was therefore to 

determine whether non-traditional family structure and physical custody arrangements are 

associated with organized sports participation in Canadian youth, and if so whether this 

relationship is mediated by socioeconomic status. 

METHODS: Data were from the Canadian 2009/10 Health Behaviour in School-aged Children 

survey, which consisted of a nationally representative cross-section of Canadian youth in grades 

6-10 (N = 26 068).  All information was based on self-report. Logistic regression was used to 

compare the odds of sports participation in youth living in traditional dual-parent families to those 

living in single parent or reconstituted/step-families, with or without regular visitation with a non-

residential parent, while controlling for relevant covariates and survey design effects.  

Information on family structure was derived from a survey item asking about the number of 

parents living with participants in their homes and their relationships to the participants, as well 

as whether/how often participants visited another parent outside of the primary home. Sports 

participation was assessed through an item asking whether participants currently participated in 

organized sport. Bootstrap-based mediation analysis was used to assess mediation by self-

reported socioeconomic status. 

RESULTS: Both boys and girls from all non-traditional family structures had lower odds of 

participating in sport than those from traditional families, regardless of visitation with a non-

residential parent.  Before controlling for socioeconomic status, the odds ratios of participation in 

non-traditional families to traditional families in each gender ranged from a minimum of 0.48 

(95% CI: 0.38-0.61) to a maximum of 0.78 (95% CI: 0.56-1.08). This relationship was 
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significantly mediated by socioeconomic status, although the magnitude of the mediation was 

moderate to weak (ie: <20% change in effect estimate). 

CONCLUSION: Youth living in both single parent and reconstituted families experience 

significant disparities in sports participation that are partially mediated by their family’s 

socioeconomic status.  
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3.2 Introduction 

Physical inactivity is strongly associated with decreased mental and physical health in children 

and youth.
 1,2

  It is therefore concerning that children and youth are becoming less active in 

Canada
 2
  and across the world.

 3
  In Canada, only 7% of 5-19 year olds meet the national 

guidelines of at least 60 minutes per day of moderate-to-vigorous physical activity (MVPA).
 4
  

Organized sport offers one way for young people to engage in physical activity, improve their 

fitness, and develop positive social and physical skills.
 5,6

  It is associated with decreases in 

several risk behaviours, including illegal drug use and excessive screen time.
 6-11

  Furthermore, 

young people who participate in sport are more likely to continue as adults, allowing them to reap 

lifelong health benefits including decreased all-cause mortality.
 12-14

  It is therefore beneficial to 

identify determinants of youths’ organized sports participation. 

Family structure may be one such factor. Growing up in a non-traditional family such as a single 

parent family or reconstituted family, which includes a stepparent or parent’s partner, is a 

recognized determinant of child well-being that has been linked to many of the same negative 

health outcomes as insufficient physical activity.
 15-20

   Results from the 2010 General Social 

Survey in Canada showed that 74% of 5-14 year olds from dual-parent families had participated 

in organized sport during the past year compared to 68% of those from single parent families.
 21

  

Other studies have largely concluded that youth from single parent families are less likely to 

participate in sport and that this relationship may be moderated by gender,
 22-24

  although null 

findings have also been observed.
 25

  Many of these studies were limited by their use of a simple 

single- or dual-parent definition of family structure.  This ignores potential differences between 

traditional dual-parent families and reconstituted dual-parent families.
 26,27

  It also fails to take 

into account how shared custody or visitation with a non-residential parent may influence sports 
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participation. This type of visitation is associated with improvements in some of the child health 

outcomes that are also related to organized sport.
 19,28,29

   

The pathway(s) that explains the association between family structure and organized sports 

participation remains unclear.  This association may be explained in part by less favourable 

socioeconomic conditions in youth from non-traditional families
 30,31

 ,
 
which may influence their 

ability to participate in health-related behaviours such as organized sport.
  18 

 Indeed, the 

proportion of 5-19 year olds who participate in organized sport decreases with decreasing 

household income in Canada.
 32

   

The typical family is becoming increasingly diverse.
 33

  Today, approximately 32% of Canadian 

youth live in non-traditional families.
 34

  It is therefore prudent to identify any disparities in 

organized sports participation by family structure using a detailed definition of family structure.  

This study examined whether participation in organized sport differed in youth from traditional 

dual-parent families, single parent families and reconstituted families, while also considering the 

effects of visitation with the non-custodial parent.  It also evaluated whether socioeconomic status 

(SES) was a mediator of this relationship.  This research could potentially inform future targeted 

interventions aimed at reducing disparities in sports participation among youth. 

3.3 Methods 

Study design and population: 

Study data are from the nationally representative cross-sectional 2009/2010 Canadian Health 

Behaviour in School-aged Children Survey (HBSC). The HBSC is conducted every 4 years in 43 

countries in collaboration with the World Health Organization.
10

 This study is limited to the 

Canadian data.  The HBSC consists of a standardized self-report survey filled out in a classroom 

setting, with the goal of determining the prevalence and distribution of a wide range of 

psychological, social and physical determinants of health in 11-15 year olds. All HBSC 
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questionnaire items are continuously developed, piloted and validated by the HBSC international 

network.
10 

  

The 2009/2010 Canadian HBSC consisted of 26 068 students in grades 6-10 from 436 public 

schools across Canada.  All provinces and territories participated, with the exceptions of New 

Brunswick and Prince Edward Island.  The student response rate was 77%.  The provincial 

samples were obtained using a two-tiered cluster-sampling procedure to sample entire classrooms 

for participation, while all students living in the three territories were invited to participate if they 

met the study inclusion criteria in order to ensure adequate representation.  Students attending 

private, on-reserve, special needs or home-based schools were excluded, as were those who did 

not provide consent for participation or who were absent from school on the day the survey was 

completed. 

Participants were included in the analysis if they had complete data for all of the questions of 

interest and lived with at least one of their parents.  A total of 4 862 participants were excluded 

from the analysis using self-reported family affluence to measure SES, for the reasons outlined in 

Figure 3.1.  This left a final sample of 21 201 participants. Characteristics of excluded 

participants were similar to included participants (see Table 5.6 in Appendix H), although those 

excluded were slightly more likely to be males and in grades 6 or 7. 

Exposure (Family structure): 

Information on family structure was derived from two questions.  The first asked participants to 

check off the adults who live in the home “where [they] live all or most of the time” from a list of 

choices including mother, father, stepmother (or father’s girlfriend) and stepfather (or mother’s 

boyfriend).  The second asked whether they had a second home, and if so how often they stayed 

there (“half the time”, “regularly but less than half the time”, “sometimes” or “hardly ever”).  

Families were defined as traditional (includes both a mother and a father), single parent (includes 
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either a mother or a father), or reconstituted (includes either a mother or a father and either a 

stepmother/father’s girlfriend or stepfather/mother’s boyfriend), based on previous literature.
 

16,35,36
  Adolescents from non-traditional families were further defined as having “regular 

visitation” with a second parent if they had a second home and reported visiting it “half the time” 

or “regularly but less than half the time” and “irregular visitation” if the adolescent reported not 

having a second home, or having a second home but visiting it “sometimes” or “hardly ever”.  

Youths who reported that neither their mother nor their father lived in their primary home 

constituted ~4% of the sample and were excluded from the analysis.
 34

   

Outcome (Organized sports participation): 

Organized sports participation was assessed by a question that asked participants whether they 

were involved in any “sport club or team”, with two response options (“yes” or “no”).  A study 

of the 2-week test-retest reliability of a similarly worded question from the American Youth Risk 

Behavior Survey showed that students in grades 7 and 10 reliably reported their organized sports 

participation over the past year (r=0.84).
 37

  

Potential confounders: 

Potential confounders were selected based on previous literature and their availability within the 

HBSC.  These included gender, grade, ethnicity (Canadian, which includes those who self-

identified as Caucasian or Aboriginal; East and Southeast Asian; South Asian; Black; Arab; or 

other, which includes those of mixed ethnicity and those who self-identified as other),
 38

  

immigration status (born in Canada/immigrated >5 years or immigrated ≤5 years), and presence 

of siblings in the primary home (yes or no). 

Socioeconomic status as a potential mediator: 

Self-reported family affluence was used as a proxy of SES, and was assessed via two methods. 

The first method looked at self-perceived family wealth, which is assessed through a single item 
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on the HBSC that asked students to report “how well off [they] think [their] family is”, with five 

ordinal responses ranging from “not at all well off” to “very well off”.  The second method used 

the Family Affluence Scale (FAS),
 39

  which attempts to score family material wealth based on 

four items asking participants whether they “have [their] own bedroom for [themselves]”, “how 

many times [they] travel[ed] away on holiday with [their family]” in the past year, whether their 

family “own[s] a car, van or truck,” and “how many computers [their] family own[s].”
 40

   Some 

studies have suggested that the FAS may have relatively high validity compared to other 

measures of affluence.
40, 41

 It has, however, not been validated in Canada or in youth whose 

parents have shared custody. Both measures of SES were treated as continuous variables during 

regression analyses.  Because the findings were extremely consistent based on the two SES 

measures, the Results section only presents the findings based on self-perceived family affluence. 

The results based on the FAS are briefly summarized in the Results section and presented in 

Appendix H.  

Statistical analysis: 

All analyses used survey procedures in SAS 9.4 to account for the complex sampling design used 

by the HBSC, including clustering and sampling weights.  All analyses were stratified by gender 

as it has been shown previously that sports participation levels as well as reasons for participation 

differ by gender.
 42-44

   The HBSC sample was characterized using simple descriptive statistics.  

A contemporary mediation analysis approach
 45-47

 was used to assess the total, direct and indirect 

associations of family structure on organized sports participation, considering SES as a potential 

mediator of this relationship.  These associations are depicted in Figure 3.2.  The total association 

represents the full effect of the exposure, family structure, on the outcome, organized sport.  A 

mediator is an intermediate factor that falls on the causal pathway between an exposure and 

outcome, thereby transmitting all or part of the total effect on the outcome.  The direct association 
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therefore represents the portion of the total effect that occurs independently of the pathway 

through the proposed mediator, SES (path c’ in Figure 3.2). The indirect association, on the other 

hand, is the portion of the total effect that can be accounted for by family structure’s effect on 

SES (path a in Figure 3.2), which in turn affects organized sport (path b in Figure 3.2). 

Multiple logistic regression was used to quantify the total association between family structure 

and organized sport after controlling for covariates, without adjusting for SES (see c’ pathway in 

Figure 3.2), as well as the direct association, which did adjust for SES. Analyses of the direct 

association were performed separately for the two measures of SES.  Final covariate selection for 

the multivariate models was performed through backwards deletion using a 10% change-in-

estimate threshold.
 48

   If a covariate changed the odds ratio of at least one non-traditional family 

structure by more than 10% for either boys or girls in any of the total or indirect models of sports 

participation, it was included in all final models.  All covariates of interest met this criterion. 

The indirect association between family structure and organized sport (see the a and b pathways 

in Figure 3.2) was estimated using a bootstrap sampling procedure with 2500 resamples, 

controlling for relevant covariates identified in the previous analysis.  This was done in SAS 

using a modified version of a macro developed by Carson and Janssen.
 49

  The a pathways were 

estimated for each family structure category through multiple linear regression (SAS Proc 

SurveyReg), while the b pathways were estimated using multiple logistic regression (SAS Proc 

SurveyLogistic) for each of the resamples.  Point estimates of the indirect associations and their 

95% bootstrap-based confidence intervals were calculated for each pathway based on the 

products of the two regression coefficients for each resample.  There was evidence of mediation if 

the 95% confidence interval did not include 0, the null value. 
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3.4 Results 

Sample characteristics: 

Demographic characteristics of the participants are in Table 3.1. The majority of participants 

were of Canadian ethnicity (76.4%), and most were either born in Canada or had lived there for 

more than 5 years (95.6%).  The majority of participants considered their families to be quite well 

off or very well off (57.6%).  Almost three quarters of the sample lived in traditional, dual-parent 

families (71.0%). The remainder lived in single parent families with irregular visitation with their 

non-custodial parent (14.3%), reconstituted families with irregular visitation (7.1%), single parent 

families with regular visitation (4.5%) or reconstituted families with regular visitation (3.0%).  

Approximately 55.1% participated in organized sport at the time the survey was completed.  

Table 3.2 shows the proportion of boys and girls who participated in organized sport by family 

structure.  Within both boys and girls, the proportion of children participating in organized sport 

was consistently lower among non-traditional families than among traditional families.  For those 

youth from reconstituted and single parent families, organized sport was consistently higher in the 

regular visitation subgroup than the irregular visitation subgroup. 

Association between family structure and self-perceived family wealth: 

Lower self-perceived family wealth scores were observed in non-traditional family structures 

(p<0.0001, Table 3.3).  When self-perceived family wealth was treated as a 5-point ordinal scale 

with 1 being “not at all well off” and 5 being “very well off” youth from non-traditional families 

perceived their family wealth as being 0.18 to 0.49 units lower than youth from traditional 

families after controlling for covariates.  

Association between self-perceived family wealth and organized sport: 

Self-perceived family wealth was significantly (p<0.0001) associated with organized sport.  After 

controlling for covariates, each one-unit increase in self-perceived family wealth was associated 
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with a 22% increase in the odds of participating in organized sport among boys (odds ratio of 

1.22 with 95% confidence interval of (1.15-1.29)) and a 24% increase in the odds of participating 

in organized sport among girls (odds ratio of 1.24 with 95% confidence interval of (1.17-1.31)). 

Association between family structure and organized sport 

Total association.  Table 3.4 shows the relative odds of organized sports participation for each of 

the non-traditional family structures compared to traditional families.  Before accounting for the 

effects of self-perceived family wealth, boys and girls had significantly lower odds of 

participating in sport if they were from any of the non-traditional family structures.  The one 

exception was the reconstituted with regular visitation group in boys, which was not significantly 

different from the traditional family structure group (OR = 0.78, 95% CI: 0.56-1.08). 

Direct association.  Including self-perceived family wealth in the model consistently increased 

the odds of organized sports participation for non-traditional families, bringing them closer to the 

odds for traditional families (Table 3.4).  The changes in the magnitude of the odds ratios by 

comparison to those observed for the total associations ranged from 4.4% to 16.5%, suggesting 

that 4.4% to 16.5% of the association between family structure and organized sport was mediated 

by self-perceived family wealth. 

Indirect association.  Table 3.4 shows the results of the formal bootstrap-based test of mediation 

of the relationship between family structure and organized sports participation by self-perceived 

family wealth.  There was statistical evidence of mediation for all non-traditional family 

structures. 

The bootstrap-based point estimates are equal to the products of coefficients generated through 

different forms of regression, and are therefore not directly meaningful.
 47

   As organized sports 

participation is a binary outcome, the range of the point estimates is -1 (complete negative 

mediation) to 1 (complete positive mediation).
 49

  In all cases the sign of the point estimate for the 
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mediation was negative, indicating that the indirect effect of non-traditional family structure on 

organized sport transmitted by SES was negative.  Most of the point estimates were small in 

magnitude (i.e., between -0.1 and 0), regardless of statistical significance.   

Family affluence scale (FAS): 

All of the analyses described above were repeated using the FAS in place of self-perceived family 

wealth as the SES measure.  These results are summarized in Appendix H, Tables 5.6 to 5.9.  The 

observed results were extremely similar for the most part.  The most notable difference was that 

being from a reconstituted family with regular visitation was not significantly related to FAS 

scores (see Table 5.8), although all other family structures were. The indirect effect of family 

structure on organized sports participation through the FAS was also more pronounced for youth 

from single parent families.  When adding the FAS score as a covariate in the logistic models, the 

odds ratios of sports participation in girls from single parent families compared to traditional 

families changed by 29.8% and 30.3% for those with rare and regular visitation, respectively.  In 

boys from single parent families who rarely or never saw a non-residential parent, the odds ratio 

changed by 21.6%. The bootstrap-based point estimates were also further from 0 when using the 

FAS to measure SES in boys and girls from single parent families with irregular visitation (-0.16 

and -0.24, respectively), and were insignificant for youth from reconstituted families with regular 

visitation. 

3.5 Discussion 

This study looked at differences in organized sports participation by family structure, as well as 

potential mediation of this relationship by SES, in a large and representative sample of Canadian 

youth.  Overall, youth from single parent and reconstituted families were less likely to participate 

in organized sport than those from traditional families regardless of custody arrangements.  The 

relationship between family structure and organized sport was partially mediated by SES.  
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The majority of previous studies of this relationship have defined family structure as simply 

single- or dual-parent, and have reported inconsistent associations. One study,
 24

 for example, 

showed that girls from single parent families were less likely to participate in sport than girls 

from dual-parent families, while two other studies
 22,23

 showed that this relationship between 

single- and dual-parent family structure and sports participation existed only among boys. Still 

another study
 25

  found no such relationship in either gender. A key finding of the current study is 

that organized sports participation differs between youth from traditional and non-traditional 

families, and that this difference is similar in magnitude regardless of whether youth are from 

single parent or reconstituted families.  It is unclear why differences between traditional and 

reconstituted dual-parent families might exist. One potential explanation is that stepparents may 

be less engaged in childcare than biological parents.
 50-53

 Another is that reconstituted families 

may be of lower socioeconomic status on average than traditional families.
 53

   Finally, youth 

from reconstituted dual-parent families may also be more likely to transition between single 

parent and reconstituted families, such as when a single parent remarries.  This type of transition 

was not captured in our cross-sectional data. 

Some previous studies of the relationship between non-traditional family structure and youth 

sports participation have controlled for SES as a covariate.  Our study instead considered it as a 

mediator on the causal pathway of this relationship. Two SES measures available in the HBSC 

were the FAS and self-reported family affluence.  While the FAS has been validated,
 40,41

  there 

are no studies to our knowledge that have validated it in Canadian youth or in youth who spend 

time living in more than one home.  Given this and other known limitations of the FAS,
 54

  we 

also performed each of our analyses using self-reported family affluence to approximate SES.  

The results from both sets of analyses were similar, showing evidence of weak-to-moderate 

mediation.  SES is therefore likely only one of many mediating pathways through which family 
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structure influences organized sports participation. Other plausible factors might include family 

dynamics, access to sports facilities, parental support of sports-related behaviours, and 

availability of a co-parent to assist in transportation to and from organized sport activities. 

It has been hypothesized that shared physical custody arrangements may lead to decreases in 

physical activity given that visiting another parent may lead to logistical complications or 

inconsistencies in support for behaviours such as organized sports participation.
 35

 Our findings 

did not support this hypothesis, in that youth who visited a non-residential parent regularly were 

not less likely to participate in organized sport than those from similar non-traditional family 

structures who rarely or never did so.  This may partially reflect the fact that non-residential 

parents who have regular visitation with their children are more likely to contribute financially to 

their care.
 55,56

  Indeed, the influence of mediation by SES was marginally stronger for youth from 

non-traditional families who did not have regular visitation with their second parent.   

As increasing numbers of Canadian youth are exposed to non-traditional family structures, it is 

becoming increasingly important to understand why disparities in health-related behaviours exist 

by family structure and how best to intervene. This study suggests that interventions aimed at 

increasing organized sports participation in youth might be more successful if they consider both 

family structure and the financial cost of sports participation.  This could be done by targeting 

non-traditional families with advertisements or information to increase their awareness of 

financial incentives to cover the cost of their children’s sports participation, such as the Canadian 

federal government’s Children’s Fitness Tax Credit.
 57

  In the case of low-income families unable 

to cover the up-front cost of organized sports participation, another more viable intervention 

might be for sports organizations to subsidize the cost of low-income youth participation and then 

apply for government funding equivalent to the tax credit.
 58

  Other options might address the 
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time constraints experienced by some non-traditional families, for example by providing youth 

with community- or school-based transportation to and from sporting events. 

One strength of this study was its large sample size, which allowed us the statistical power to 

compare reconstituted and traditional families and also divide non-traditional families by custody 

arrangements.  In addition, the HBSC is nationally representative and therefore generalizable to 

the Canadian youth population.  A final strength is the use of a contemporary bootstrap-based test 

of mediation by SES.  This test is high in power compared to other methods of testing mediation 

and does not require the assumption that all mediating pathways influence the outcome in the 

same direction.
 45,59

  

Our study also has some limitations.  All data were based on self-report and are therefore subject 

to recall and reporting biases.  This was a particular concern for the SES measures.  The use of 

cross-sectional data meant that we were unable to determine how long participants had been in 

their current family structure or the timeframe of their organized sports participation, which may 

have led to exposure and outcome misclassification.  Several potential covariates and mediators, 

such as parental sports participation and employment status, were not available in the dataset.  

Finally, selection bias was a concern given that youth who did not provide consent or who were 

absent from school on the day of the survey may have been systematically different from those 

who did participate.  

3.6 Conclusion 

Our findings suggest that youth from single parent and reconstituted families have lower odds of 

participating in organized sport than those from traditional families and that this relationship is 

partially mediated by socioeconomic disparities. Future research should focus on elucidating 

additional mediating pathways between family structure and sports participation. 
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Table 3.1. Baseline characteristics of participants from the 2009/10 Canadian HBSC
 

Variable N % (95% CI)* 

Gender   

Male 10 157 47.8 (46.2, 49.4) 

Female 11 044 52.2 (50.6, 53.8) 

Grade   

Grade 5 39 0.2 (0.0, 0.5) 

Grade 6 3 950 18.4 (15.0, 21.7) 

Grade 7 4 113 19.5 (17.0, 21.9) 

Grade 8 4 348 20.8 (18.2, 23.4) 

Grade 9 4 477 21.2 (17.9, 24.5) 

Grade 10 4 152 19.5 (16.1, 22.8) 

Grade 11 122 0.5 (0.3, 0.7) 

Self-Perceived Family Affluence   

Very well off 4 940 23.4 (22.2, 24.5) 

Quite well off 6 889 34.2 (32.8, 35.5) 

Average 7 409 33.4 (32.1, 34.8) 

Not very well off 1 380 6.7 (6.1, 7.4) 

Not at all well off 583 2.3 (2.0, 2.6) 

Immigrant Status   

Lived in Canada ≥5 years 20 335 95.6 (94.7, 96.5) 

Lived in Canada <5 years 866 4.4 (3.5, 5.3) 

Parental Structure   

Traditional family 14 930 71.0 (69.6, 72.4) 

Reconstituted with irregular visitation 1 586 7.1 (6.5, 7.7) 

Reconstituted with regular visitation 607 3.0 (2.6, 3.3) 

Single parent with irregular visitation 3 184 14.3 (13.4, 15.3) 

Single parent with regular visitation 894 4.5 (4.1, 5.0) 

Siblings   

≥1 sibling 18 171 86.9 (86.1, 87.7) 

Only child 3 030 13.1 (12.3, 13.9) 

Ethnicity   

Canadian 17 149 76.4 (73.0, 79.9) 
East and Southeast Asian 1 102 5.9 (4.1, 7.7) 

South Asian 561 3.3 (2.2, 4.4) 

Black 347 2.3 (1.7, 2.9) 

Arab 179 1.2 (0.7, 1.7) 

Latin American 160 0.9 (0.6, 1.3) 

Other 1 916 9.9 (8.9, 10.9) 

Participation in Sports Club or Team   

No 9 298 44.9 (43.0, 46.7) 

Yes 11 903 55.1 (53.3, 57.0) 

N = Number of sampled individuals with complete valid data for all variables presented. 
*
Estimated population characteristics after adjusting for sampling weights and clustering by 

classroom, school and province.  
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Table 3.2. Sports participation by family structure 

Family Structure % Participate in Organized Sports 

(95% confidence interval)* 

Boys  

Traditional 59.3 (57.0, 61.5) 

Reconstituted with irregular visitation 41.1 (35.8, 46.4) 

Reconstituted with regular visitation 53.4 (46.2, 60.7) 

Single parent with irregular visitation 44.9 (41.2, 48.6) 

Single parent with regular visitation 50.9 (44.2, 57.6) 

Girls  

Traditional 53.6 (51.3, 55.8) 

Reconstituted with irregular visitation 38.8 (33.9, 43.6) 

Reconstituted with regular visitation 44.2 (38.1, 50.2) 

Single parent with irregular visitation 36.6 (32.9, 40.3) 

Single parent with regular visitation 46.2 (40.2, 52.1) 

All analyses were adjusted for sample weights and clustering by classroom, school and province.  

Proportions with 95% confidence intervals not overlapping those of traditional families are shown 

in bold.  
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Table 3.3. Association between family structure and self-reported family affluence 

Family Structure Regression Coefficient (Standard Error)* 

 Boys Girls 

Traditional 0 (referent) 0 (referent) 

Reconstituted with irregular visitation -0.31 (0.05) -0.37 (0.05) 

Reconstituted with regular visitation -0.21 (0.07) -0.18 (0.07) 

Single parent with irregular visitation -0.44 (0.05) -0.49 (0.04) 

Single parent with regular visitation -0.33 (0.06) -0.37 (0.05) 

All analyses were adjusted for sample weights and clustering by classroom, school and province, 

as well as the following covariates: number of siblings, immigration status, ethnicity, and grade. 

*All relationships were significant (p≤0.01)
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Table 3.4. Results of the analyses examining the association between family structure and organized sports participation and the extent to which 

this was mediated by self-reported family affluence. 

 Total Association*   Direct Association 
†
   Indirect Association 

Family Structure Odds Ratio 

(95% confidence 

interval) 

 Odds Ratio 

(95% confidence interval) 

% Change
 §
  Point estimate 

(Percentile 95% CI)
 

Boys (N = 10 157)       

Traditional 1.00 (referent)  1.00 (referent) -  0 (referent) 

Reconstituted with irregular visitation 0.48 (0.38, 0.61)  0.51 (0.40 0.64) 4.4  -0.05 (-0.08, -0.03) 

Reconstituted with regular visitation 0.78 (0.56, 1.08)  0.80 (0.58, 1.11) 11.7  -0.03 (-0.06, -0.01) 

Single parent with irregular visitation 0.58 (0.49, 0.69)  0.62 (0.53, 0.73) 10.0  -0.07 (-0.10, -0.04) 

Single parent with regular visitation 0.73 (0.56, 0.95)  0.77 (0.59, 1.00) 14.4  -0.05 (-0.08, -0.03) 

Girls (N = 11 044)       

Traditional 1.00 (referent)  1.00 (referent) -  0 (referent) 

Reconstituted with irregular visitation 0.53 (0.43, 0.66)  0.57 (0.46, 0.70) 7.1  -0.06 (-0.09, -0.04) 

Reconstituted with regular visitation 0.63 (0.48, 0.81)  0.64 (0.50, 0.83) 4.5  -0.03 (-0.06, -0.01) 

Single parent with irregular visitation 0.54 (0.46, 0.63)  0.58 (0.49, 0.69) 9.5  -0.08 (-0.11, -0.05) 

Single parent with regular visitation 0.72 (0.56, 0.93)  0.77 (0.59, 0.99) 16.5  -0.06 (-0.09, -0.04) 
All analyses were adjusted for sample weights and clustering by classroom, school and province. 
*Adjusted for number of siblings, immigration status, ethnicity, and grade.   
†
Adjusted for number of siblings, immigration status, ethnicity, grade, and self-perceived family wealth.   
§
 Percentage change in the odds ratio from Total Effect to Direct Effect model (i.e., prior to and after controlling self-perceived family wealth).  

Calculated as: (ORunadjusted for wealth – ORadjusted for wealth)/ (ORunadjusted for wealth – 1)
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Figure 3.1. Flow chart of inclusion information for participants for self-reported family affluence 

analyses. 

26 078 participants 

21 201 participants 

Missing data on family structure 

Family structure reported as “other” 

Missing data on sports participation 

Missing information on self-reported 
family affluence 

1 044 participants 

1 533 participants 

1 317 participants 
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Missing information on covariates 
323 participants 
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Figure 3.2. The direct effect and indirect effect of family structure on sports participation, 

considering family affluence as a mediator.  
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Chapter 4 

 

Family structure as a predictor of screen time behaviour in Canadian 

youth 
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4.1 Abstract 

INTRODUCTION: The family plays a central role in the development of health-related 

behaviours in children.  The typical family structure is becoming increasingly diverse in Canada, 

with 32% of Canadian youth now living in single parent or reconstituted stepfamilies.  The 

objective of this study is to determine whether non-traditional parental structure and shared 

custody arrangements predict how much time youth spend watching television, using a computer 

recreationally and playing video games. 

METHODS: Participants were a nationally representative sample of Canadian youth (N=26 068, 

response rate: 77%) aged 11-16 who participated in the Canadian Health Behaviour in School-

aged Children Survey (2009/10).  Weekly screen time in youth from single parent and 

reconstituted families, with or without regular visitation with their non-residential parent, was 

compared to that of youth from traditional dual-parent families.  Multiple imputation was used to 

account for missing data. 

RESULTS: After multiple imputation, youth from non-traditional families had similar odds of 

spending more than 2 hours per day watching television, using a computer recreationally or 

playing video games than those from traditional dual-parent families. They also had similar odds 

of being in the highest quartile of weekly time spent in any of these screen-based behaviours. 

CONCLUSION: Parental structure and child custody arrangements do not appear to have a 

meaningful impact on screen time behaviour in Canadian youth. These results suggest that youth 

from non-traditional families do not need to be targeted as a high-risk group in future 

interventions aiming to reduce screen time. 
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4.2 Introduction 

Sedentary activities, including screen time behaviours such as watching television, using a 

computer and playing video games, have become ubiquitous in the lives of many young people.  

In Canada, fewer than 1 in 5 youth aged 10-16 meet the public health recommendation to limit 

their total recreational screen time to 2 hours or less per day.
 1
  This is concerning given a recent 

systematic review
 2
 that concluded that excessive screen time in youth is independently associated 

with several physical, mental, and social health problems such as obesity, metabolic syndrome, 

decreased academic achievement and antisocial behaviour.  Understanding the determinants of 

youth sedentary behaviour is therefore a public health priority. 

One such determinant of youth sedentary behaviour may be family structure, which is also 

associated with a wide range of behavioural, developmental and health-related outcomes.
 3-9

 

Single parent families and reconstituted families (i.e. families headed by a parent and their 

partner) are more likely to be of low socioeconomic status than traditional families.
 6 

 

Furthermore, single parents may face time constraints that limit their ability to monitor or co-

participate in their children’s health-related behaviours.
7,10

  Approximately 68% of Canadian 

youth aged 11-15 live with both of their parents, while 32% have a non-traditional family 

structure.
 1
 

Qualitative studies have suggested that the financial and time constraint challenges experienced 

by non-traditional families create environments that are conducive to excessive screen time. 
 10-13

  

Quantitative studies have, however, produced inconsistent results:  some studies report that youth 

from non-traditional families accumulate more screen time,
 11,14,15

 while others show that the 

relationship holds only for girls
 16-18

 or boys
 19

 and still other studies show null results.
 20,21

   A 

major limitation of the quantitative studies is that they did not consider the diversity of modern 

families.  The majority defined parental family structure as simply single- or dual-parent, 
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therefore overlooking potential differences between traditional dual-parent families and 

reconstituted dual-parent families that include a stepparent or parent’s partner.
 6,7

 No studies have 

looked at how shared custody arrangements, which may involve the youth visiting or living with 

a non-residential parent, affect screen time.  This is of interest given that spending time with a 

non-residential parent may negate some of the negative health outcomes related to being from a 

single parent family.
 4,5,22

 

The purpose of this study is to examine whether family structure, determined based on the 

number of adults in the home and their relationship to the young person, is associated with screen 

time. This study will also consider whether regular contact with a non-residential parent 

influences this relationship.  Ultimately, it is hoped that this research will contribute to our 

understanding of how these negative health behaviours develop and assist in identifying high-risk 

youth for targeted interventions. 

4.3 Methods 

Study design and population: 

Study data are based on the nationally representative cross-sectional 2009/2010 Canadian Health 

Behaviour in School-aged Children Survey (HBSC). The HBSC is conducted every 4 years in 43 

countries in collaboration with the World Health Organization.
 10

 This study is limited to the 

Canadian data.  The HBSC consists of a standardized self-report survey filled out in a classroom 

setting, with the goal of determining the prevalence and distribution of a wide range of 

psychological, social and physical determinants of health in adolescents. All items in the HBSC 

study are continuously developed, piloted, and validated by the HBSC international network.
 10 

  

The 2009/2010 Canadian HBSC had a 77% response rate.  The final sample consisted of 26 068 

students in grades 6-10 (approximate ages 11-15 years) from 436 public schools across Canada.  

All provinces and territories participated, with the exceptions of New Brunswick and Prince 
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Edward Island. The provincial samples were obtained using a two-tiered cluster-sampling 

procedure to sample entire classrooms for participation; all students living in the three territories 

were invited to participate if they met the study inclusion criteria to ensure adequate 

representation.  Students attending private, on-reserve, special needs or home-based schools were 

excluded, as were those who were absent from school on the day of the survey. 

Exposure (Family structure): 

Information on family structure was derived from two questions on the HBSC.  The first asked 

participants to check off the adults who live in the home “where [they] live all or most of the 

time” from a list of choices including mother, father, stepmother (or father’s girlfriend) and 

stepfather (or mother’s boyfriend).  The second asked participants to indicate whether they had a 

second home and, if they did, to identify how often they stayed there (“half the time”, “regularly 

but less than half the time”, “sometimes” or “hardly ever”).  Families were defined as traditional 

(includes both a mother and a father), single parent (includes either a mother or a father), or 

reconstituted (includes either a mother or a father and either a stepmother/father’s girlfriend or 

stepfather/mother’s boyfriend), based on previous literature.
 10,23,24

 Adolescents from non-

traditional families were further defined as having “regular visitation” with a second parent if 

they had a second home and reported visiting it “half the time” or “regularly but less than half the 

time” and “irregular visitation” if the adolescent reported not having a second home, or having a 

second home but visiting it “sometimes” or “hardly ever”.  Youths who reported that neither their 

mother nor their father lived in their primary home constituted ~4% of the sample and were 

excluded from the analysis.
 1
  

Outcome (Screen time): 

Information on the three screen time behaviours of interest was obtained by asking participants to 

report how many hours on a typical weekday and weekend day they usually “watch television 
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(including videos and DVDs)”, “play games on a computer or games console (Playstation, Xbox, 

Gamecube, etc” or “use a computer for chatting on-line, internet, emailing, homework, etc” in 

their free time. For each question there were 9 ordinal response options, ranging from “none at 

all” to “about 7 or more hours a day”.  As done in previous studies,
 25 

a weighted average of 

weekly time spent in each screen time behaviour was calculated by multiplying the amount spent 

in each activity on weekdays by 5 and that spent on weekends by 2 and dividing that number by 

7.  A validation study of a similar questionnaire measuring weekly television use in adolescents 

showed that participants’ responses were significantly correlated (r=0.47) with television viewing 

time as measured using a detailed 7-day log.
 26

   For the purposes of logistic regression, screen 

time was dichotomized so that those in the highest quartile of weekly time spent in each screen 

time behaviour could be compared to those in the lower three quartiles.  Separate analyses were 

performed comparing those who spent >2 hours in each screen time behaviour to those who spent 

≤2 hours, as has been done previously.
 17,20,21 

Potential covariates: 

Potential covariates of the relationship between family structure and screen time were selected 

based on previous literature and their availability within the HBSC.  These included gender, 

grade, ethnicity (Canadian, which includes those who self-identify as both Caucasian and 

Aboriginal ethnicity, East and Southeast Asian, South Asian, Black, Arab, or other, which 

includes those of mixed ethnicity and those who self-identify as other), 
 27

 immigration status 

(non-immigrant/immigrated >5 years ago or immigrated ≤5 years ago), presence of siblings (yes 

or no), and family affluence.  Family affluence was measured through a self-report item on the 

HBSC that asked students to report “how well off [they] think [their] family is”, with five ordinal 

responses ranging from “not at all well off” to “very well off”.  The top and bottom two 

responses were combined to create a three-level ordinal measure of perceived family affluence.   
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Statistical analysis: 

All analyses used survey procedures in SAS 9.4 to account for the complex sampling design used 

by the HBSC, including clustering at the classroom and provincial levels and sampling weights.  

All analyses were stratified by gender as it has been shown previously that screen time 

behaviours differ by gender.
 28

  The HBSC sample population was characterized using simple 

descriptive statistics.  Cross-tabulations of the average amount of time spent in each screen time 

behaviour by family structure were calculated, and differences between family structures were 

assessed using analysis of covariance after adjusting for relevant confounders.  A Bonferroni 

correction was used to account for multiple comparisons. 

Multiple logistic regression was used to further quantify associations between family structure 

and screen time behaviour.  Final covariate selection for the multivariate models was performed 

through backwards deletion using a 10% change-in-estimate threshold.
 29

 If a covariate 

significantly changed the regression coefficient of at least one non-traditional family structure in 

at least one of the models, it was included in all final models.  All covariates of interest met this 

criterion. 

Approximately 15% of participants were missing data for at least one relevant exposure, outcome 

or covariate.  Because we were concerned that this would bias our results, we performed two 

forms of multiple imputation for the missing data, one based on fully conditional specification
 30

 

and the other based on the use of Monte Carlo Markov Chains
 31

 (see Appendix F for a discussion 

of the importance of imputation and a description of these imputation methods).  Because the two 

imputation methods produced consistent and similar results, only the results from the fully 

conditional specification-based imputation are shown in the manuscript (see Appendix F for a 

comparison of the results based on full case-analysis and the two imputation methods).  This 



77 

 

method was considered more appropriate for the imputation of categorical data because it does 

not assume normality of imputed variables.
 32-34 

4.4 Results 

Sample characteristics: 

Demographic characteristics of the sample are in Table 4.1. The majority of participants had lived 

in Canada for more than 5 years (94.4%), were of Canadian (Caucasian or Aboriginal) ethnicity 

(75.3%), and considered themselves to be of higher than average socioeconomic status (53.7%).  

Most participants lived in traditional, dual-parent families (65.0%), followed by single parent 

families with irregular visitation with their non-custodial parent (13.4%), reconstituted families 

with irregular visitation (6.6%), single parent families with regular visitation (4.2%) and finally 

reconstituted families with regular visitation (2.7%). Most participants exceeded Canada’s 

recreational screen time guidelines, with 80.6% reporting that they spent a cumulative total of 

more than 2 hours per day watching television, playing video games and using a computer. The 

average weekly screen time was 59.4 hours in boys and 53.4 hours in girls (see Table 4.2).   

Relationships between family structure and screen time: 

Youth from non-traditional families had slightly higher screen time values than youth from 

traditional families, although few differences were statistically significant and even the significant 

differences were small in magnitude (e.g., <5 hours/week difference between the mean screen 

time in the non-traditional group and the traditional group’s means of 52 hours/week in boys and 

46 hours/week in girls) (see Table 4.2). 

Tables 4.3 to 4.6 show odds ratios for being in the highest quartile of weekly screen time by 

family structure, with traditional families serving as the referent group.  Statistically significant (p 

< 0.05, after Bonferroni correction) relationships are shown in bold.  There were several 

significant relationships in the bivariate analyses. However, these significant relationships were 
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weak in strength (i.e., odds ratios <1.25) and were not consistent across gender or the three screen 

time behaviours; these relationships were no longer significant after controlling for the 

confounding variables. 

The associations between family structure and screen time did not change in a meaningful way 

when the definition of elevated screen time was changed from being in the highest quartile of 

screen usage to exceeding a 2 hour/day threshold (Tables 5.15 to 5.18 in Appendix I).   

The associations also did not change based on the choice of imputation methods.  The 

relationships observed in the imputed data were, however, different from those estimated using a 

full case analysis in which observations with missing data were simply deleted (see Table 5.5 in 

Appendix F).  For example, the odds ratios for boys from single parent families being in the 

highest quartile of video game usage were significant in the full case analysis (OR 1.40, 95% CI: 

1.22-1.60 for those with irregular visitation and OR 1.48, 95% CI: 1.05-2.09 for those with 

regular visitation), indicating that boys from single parent families watched more television than 

those from traditional families regardless of visitation. However, these odds ratios were not found 

to be significant when using either of the imputation models to reduce biases resulting from 

missing data (OR 1.13, 95% CI: 0.96-1.34 and OR 1.17, 95% CI: 0.91-1.51, respectively). 

4.5 Discussion 

The goal of this study was to examine non-traditional family structures — specifically single 

parent or reconstituted families, as well as shared custody arrangements — as potential predictors 

of excessive screen time in youth.  While youth from non-traditional families did spend slightly 

more hours per week in total screen time, these differences were subtle (<15%) and generally not 

statistically significant.  Youth from non-traditional families were also not more likely to exceed 

screen time guidelines or be in the highest quartile of weekly television, video game or computer 

use after controlling for relevant covariates. 
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Our findings were consistent with previous quantitative studies of television viewing in youth, 

which have generally shown null results or subtle or insignificant increases in television-viewing 

in youth from single parent families
 14,16,18,19,21,35

  and youth from reconstituted families.
 11,17 

 Only 

one previous study
 19

 has looked at the influence of family structure on screen behaviours other 

than television, arguing that it is important to look at different screen time behaviours separately.  

While we did observe descriptive differences in the amount of time spent playing video games 

and using a computer by gender, we did not observe any meaningful interactions between gender 

and family structure.   

This study was the first to our knowledge to consider visitation with the non-residential parent as 

a potential predictor of differences in screen time behaviour.  It has been suggested that youth 

who regularly travel to visit another parent may have less time to do anything but sedentary 

activities.
 11

  Our research did not support this argument, showing no consistent differences in 

screen time based on visitation with the non-custodial parent.  This is consistent with previous 

studies that have suggested that children in the shared physical custody of their separated parents 

experience similar emotional well-being to those who live in a traditional family.
 4,5,22

 

It has been hypothesized that time and energy constraints experienced by single parents in 

particular may create environments that encourage sedentary behaviour in their children.
 10-13,43

 

Our research does not support that argument. Screen time, and particularly time spent watching 

television, was high in all family structure groups and not just among youth from single parent 

homes.  Therefore, while interventions to decrease screen time in youth are necessary, these 

interventions likely do not need to target youth in non-traditional family structures as a high risk 

group.  

A strength of this study is its large sample size, which allowed us to delineate diverse family 

structures in our analyses. Furthermore, the findings are generalizable as they are based on a 
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nationally representative sample.   Another strength was the use of multiple imputation to handle 

missing data in partially completed surveys, which is a common concern when analyzing survey 

data.
 36

  In our study ~15% of observations had data missing for at least one variable. Multiple 

imputation avoids the assumption that the associations observed between screen time and family 

structure are the same among those who answered all questions and those who did not.
 36

 The fact 

that the results from the imputed analyses were somewhat different from those based on full cases 

suggests that we would have biased some of the effect estimates had we not used imputation.  

This has implications for future studies with HBSC and other youth survey data. 

Our study also had important weaknesses.  Several potential covariates and mediators were not 

available in the dataset, such as family co-participation in screen time behaviours, parental 

employment status, parental modeling, and house rules related to screen time. We were also 

unable to determine how long participants had been in their current family structure.  All of the 

variables used were based on self-report, and were therefore subject to recall and/or social 

desirability bias.  This may have been reduced by using an objective measure of sedentary 

behaviour such as accelerometry in combination with self-reported screen time, as done 

previously.
 16,18,21

  Finally, selection bias was a concern given that youth who did not provide 

consent or who were absent from school on the day of the survey may have been systematically 

different from those who did participate. 

4.6 Conclusion 

In summary, family structure was not a meaningful predictor of screen time in this large and 

representative sample of Canadian youth.  Future research should focus on identifying further 

determinants of sedentary behaviour, and the mechanisms through which family structure 

influences other health behaviours and outcomes.   
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Table 4.1. Characteristics of the 2009/10 Canadian HBSC sample, without imputations 

Characteristic N % (95% CI)*
 

Gender   

Male 12 878 49.1 (47.7-50.6) 

Female 13 169 50.8 (49.4-52.3) 

Missing 31 0.0 (0.0-0.1) 

Grade   

Grade 5 55 0.25 (0.00-0.51) 

Grade 6 5 110 19.6 (16.1-23.0) 

Grade 7 5 205 20.0 (17.6-22.3) 

Grade 8 5 266 20.2 (17.7-22.7) 

Grade 9 5 395 20.7 (17.4-23.9) 

Grade 10 4 871 18.8 (15.5-22.1) 

Grade 11 176 0.55 (0.37-0.73) 

Missing 0 0 

Self-Perceived Family Affluence   

Low 2411 9.0 (8.4-9.6) 

Average 8 581 31.7 (30.4-33.0) 

High 13 466 53.7 (52.1-55.2) 

Missing 1 620 5.6 (4.6-6.6) 

Immigrant Status   

Lived in Canada ≥5 years 24709 94.4 (93.4-95.3) 

Lived in Canada <5 years 1 093 4.6 (3.8-5.5) 

Missing 276 1.0 (0.80-1.2) 

Parental Structure   

Traditional family 16 504 65.0 (63.6-66.5) 

Single parent with regular visitation 997 4.2 (3.8-4.6) 

Single parent with irregular visitation 3594 13.4 (12.6-14.2) 

Reconstituted with regular visitation 662 2.7 (2.4-3.0) 

Reconstituted with irregular visitation 1 744 6.6 (6.0-7.1) 

Other 1 533 5.0 (4.5-5.5) 

Missing 1 044 3.0 (2.6-3.5) 

Siblings   

Only Child 3 787 13.5 (12.7-14.3) 

≥1 sibling 21 253 83.2 (82.4-84.1) 

Missing 1 038 3.3 (2.8-3.7) 

Ethnicity   

Canadian 20 624 75.3 (71.8-78.7) 

East and Southeast Asian 1 285 5.7 (4.0-7.3) 

South Asian 656 3.2 (2.2-4.2) 

Black 481 2.6 (1.9-3.3) 

Arab 229 1.3 (0.7-1.8) 

Latin American 191 0.9 (0.6-1.2) 

Other 2 294 10.0 (9.0-11.0) 

Missing 318 1.1 (0.9-1.3) 

Television Viewing   

≤ 2 hrs/day 12 508 50.5 (49.0-51.9) 
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> 2 hrs/day 11 128 41.5 (40.0-43.1) 

Missing 2 442 8.0 (7.1-8.9) 

Video Game Use   

≤ 2 hrs/day 15 512 32.1 (30.9-33.2) 

> 2 hrs/day 8 170 60.2 (58.7-61.8) 

Missing 2 396 7.7 (6.8-8.6) 

Computer Use   

≤ 2 hrs/day 8902 36.8 (35.3-38.3) 

> 2 hrs/day 14 819 55.5 (53.8-57.2) 

Missing 2 357 7.7 (6.8-8.5) 

Total Screentime
ψ   

≤ 2 hrs/day 2 706 9.7 (8.8-10.5) 

> 2 hrs/day 20 510 80.6 (79.6-81.7) 

Missing 2 862 9.7 (8.7-10.6) 

N = Number of sampled individuals with complete valid data for all variables presented. 

*Estimated population characteristics after adjusting for sampling weights and clustering by 

classroom, school and province. 
ψ
Total screentime is calculated as the sum of time spent watching television, playing video games 

and using a computer recreationally. 
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Table 4.2. Mean weekly hours of screen time (television, video games and computer) per parental structure with imputation, by gender, after 

controlling for covariates 

Parental Structure N Television
ϕ
 Computer

ϕ
 Video Games

ϕ
 Total Screen 

time
ϕψ

 

  Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI) 

Boys      

Traditional 8 699 20.2 (19.1-21.3) 15.1 (14.1-16.2) 16.8 (15.8-17.8) 52.1 (49.4-54.9) 

Reconstituted with irregular visitation 784 21.7 (19.9-23.4) 16.9 (15.1-18.6) 18.6 (16.9-20.3)  57.1 (53.1-61.2)  

Reconstituted with regular visitation 295 19.0 (16.5-21.5) 15.3 (13.0-17.6) 18.7 (16.3-21.1) 53.0 (47.6-58.4) 

Single parent with irregular visitation 1 763 20.8 (19.4-22.1) 16.5 (15.2-17.8)  19.5 (18.2-20.7) * 56.8 (53.6-59.9) * 

Single parent with regular visitation 494 21.8 (19.6-23.9) 17.2 (15.1-19.4)  20.3 (18.2-22.3) * 59.3 (54.0-64.6) * 

Girls      

Traditional 8 774 19.0 (17.9-20.0) 17.6 (16.6-18.6) 9.7 (8.8-10.7) 46.3 (43.8-48.7) 

Reconstituted with irregular visitation 988 20.1 (18.4-21.7) 18.4 (16.9-19.9) 10.4 (8.9-11.8) 48.8 (45.2-52.3) 

Reconstituted with regular visitation 414 20.3 (18.2-22.4) 20.4 (18.2-22.6) * 11.2 (9.2-13.2) 51.9 (46.6-57.1)  

Single parent with irregular visitation 1 860 20.7 (19.5-21.9) * 19.4 (18.3-20.5) * 11.0 (9.8-12.2) 51.1 (48.2-53.9) * 

Single parent with regular visitation 581 19.5 (17.8-21.3) 19.2 (17.2-21.2) 11.2 (9.3-13.0) 49.9 (45.5-54.2) 

N = Number of sampled individuals. 
ϕ
 Adjusted for sample weights and clustering by classroom, school and province as well as the following covariates: grade, immigration status 

(immigrated <5 years ago vs ≥5 years ago), siblings (only child vs has siblings), ethnicity and self-reported family affluence (low, average or high) 

* Significantly different from traditional families after taking into account multiple comparisons (Bonferroni-adjusted p-value<0.05) 
ψ
Total screentime is calculated as the sum of time spent watching television, playing video games and using a computer recreationally. 
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Table 4.3. Unadjusted and adjusted relationships with being in the highest quartile of television viewing with multiple imputation, by gender 

Parental Structure Frequency Bivariate Analysis Fully Adjusted
 ϕ

 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Traditional 27.5 (25.5-29.5) - - 
Reconstituted with irregular visitation 32.9 (27.8-38.0) 1.21 (0.99-1.49) 1.20 (0.98-1.49) 

Reconstituted with regular visitation 20.6 (13.9-27.3) 0.64 (0.46-0.89) 0.66 (0.47-0.92) 

Single parent with irregular visitation 31.9 (28.4-35.5) 1.16 (0.99-1.36) 1.11 (0.94-1.31) 

Single parent with regular visitation 32.3 (25.7-38.9) 1.18 (0.91-1.53) 1.19 (0.91-1.55) 

Girls    

Traditional 24.6 (22.8-26.4) - - 
Reconstituted with irregular visitation 28.4 (24.1-32.6) 1.05 (0.88-1.26) 1.05 (0.88-1.26) 

Reconstituted with regular visitation 28.6 (21.9-35.4) 1.07 (0.82-1.40) 1.12 (0.86-1.47) 

Single parent with irregular visitation 31.3 (28.4-34.2) 1.21 (1.05-1.40) 1.14 (0.98-1.32) 

Single parent with regular visitation 24.0 (18.9-29.1) 0.84 (0.66-1.07) 0.84 (0.66-1.06) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs ≥5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 4.4. Unadjusted and adjusted relationships with being in the highest quartile of computer use with multiple imputation, by gender 

Parental Structure Frequency Bivariate Analysis Fully Adjusted
 ϕ

 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Traditional 20.3 (18.6-22.1) - - 
Reconstituted with irregular visitation 26.4 (21.3-31.6) 1.12 (0.90-1.39) 1.07 (0.86-1.35) 

Reconstituted with regular visitation 22.9 (15.6-30.2) 0.92 (0.66-1.29) 0.95 (0.68-1.33) 

Single parent with irregular visitation 27.3 (24.1-30.5) 1.17 (0.98-1.38) 1.08 (0.91-1.29) 

Single parent with regular visitation 25.2 (18.9-31.6) 1.05 (0.79-1.38) 1.14 (0.86-1.50) 

Girls    

Traditional 27.5 (25.6-29.5) - - 
Reconstituted with irregular visitation 33.4 (29.3-37.6) 1.08 (0.92-1.28) 1.02 (0.86-1.21) 

Reconstituted with regular visitation 33.0 (26.6-39.5) 1.06 (0.85-1.34) 1.14 (0.90-1.45) 

Single parent with irregular visitation 35.1 (31.5-38.8) 1.17 (1.02-1.34) 1.10 (0.95-1.26) 

Single parent with regular visitation 29.6 (23.3-35.9) 0.91 (0.72-1.15) 0.93 (0.73-1.18) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs ≥5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 4.5. Unadjusted and adjusted relationships with being in the highest quartile of video game use with multiple imputation, by gender 

Parental Structure Frequency Bivariate Analysis Fully Adjusted
 ϕ

 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Traditional 33.1 (31.4-34.9) - - 
Reconstituted with irregular visitation 39.1 (33.8-44.5) 1.00 (0.82-1.21) 0.97 (0.80-1.18) 

Reconstituted with regular visitation 38.2 (30.1-46.3) 0.96 (0.73-1.26) 0.97 (0.74-1.28) 

Single parent with irregular visitation 42.4 (39.1-45.6) 1.14 (0.97-1.34) 1.11 (0.94-1.31) 

Single parent with regular visitation 43.4 (35.6-51.1) 1.19 (0.93-1.53) 1.18 (0.92-1.52) 

Girls    

Traditional 15.1 (13.8-16.4) - - 
Reconstituted with irregular visitation 16.6 (13.3-20.0) 0.95 (0.77-1.16) 0.92 (0.75-1.13) 

Reconstituted with regular visitation 18.3 (13.2-23.4) 1.07 (0.80-1.41) 1.12 (0.84-1.49) 

Single parent with irregular visitation 19.1 (16.2-22.0) 1.12 (0.94-1.34) 1.05 (0.88-1.26) 

Single parent with regular visitation 17.9 (12.7-23.2) 1.04 (0.79-1.37) 1.06 (0.80-1.39) 

All analyses account for sample weights and clustering by classroom, school and province.  Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs ≥5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 4.6. Unadjusted and adjusted relationships with being in the highest quartile of total screen time* with multiple imputation, by gender 

Parental Structure Frequency Bivariate Analysis Fully Adjusted
 ϕ

 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Traditional 28.4 (26.3-30.6) - - 
Reconstituted with irregular visitation 34.8 (29.6-40.0) 1.07 (0.88-1.30) 1.05 (0.86-1.28) 

Reconstituted with regular visitation 29.2 (21.8-36.7) 0.83 (0.62-1.12) 0.85 (0.63-1.15) 

Single parent with irregular visitation 37.8 (34.2-41.3) 1.22 (1.04-1.44) 1.15 (0.98-1.36) 

Single parent with regular visitation 36.4 (29.3-43.5) 1.15 (0.90-1.47) 1.19 (0.92-1.52) 

Girls    

Traditional 21.6 (19.8-23.4) - - 
Reconstituted with irregular visitation 24.0 (19.8-28.1) 0.96 (0.81-1.15) 0.93 (0.78-1.11) 

Reconstituted with regular visitation 26.7 (20.5-32.9) 1.11 (0.86-1.43) 1.19 (0.91-1.54) 

Single parent with irregular visitation 27.7 (24.6-30.8) 1.17 (1.00-1.36) 1.08 (0.93-1.27) 

Single parent with regular visitation 23.7 (18.2-29.3) 0.95 (0.74-1.22) 0.96 (0.75-1.23) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs ≥5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
*
Total screentime is calculated as the sum of time spent watching television, playing video games and using a computer recreationally.



93 

 

 

Chapter 5 

General Discussion 

5.1 Study Summary 

The purpose of this thesis research was to explore whether family structure, including both 

parental structure and custody arrangements, is associated with organized sports participation and 

screen time among Canadian youth.  A secondary objective was to assess whether socioeconomic 

status acts as a mediator on the causal pathway between family structure and organized sports 

participation.  The results were based on cross-sectional data from a large, nationally 

representative survey of Canadian youth (N = 26 068, grades 6-10), which was analyzed using 

logistic regression and contemporary mediation analysis. 

5.2 Summary of Major Findings 

Overall, the youth in this study had significantly lower odds of participating in organized sport if 

they were from non-traditional families.  This relationship was partially mediated by 

socioeconomic status.  Their odds of participating in excessive screen-based behaviour did not 

differ significantly by family structure. 

The first manuscript investigated the influence of parental structure and custody arrangements on 

organized sports participation. The odds of sports participation were consistently lower in both 

boys and girls from non-traditional families compared to those from traditional families, with 

odds ratio point estimates ranging from 0.48 to 0.78 before taking socioeconomic status into 

account.  The odds ratios comparing youth from both single parent and reconstituted families to 

those from traditional families were similar in magnitude.  Among youth from non-traditional 
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families, the odds of participation were generally higher in those who regularly visited a second 

parent living outside of their primary home. 

Socioeconomic status was a significant mediator of the relationship between family structure and 

organized sports participation, although the magnitude of the mediation effect was weak to 

moderate. This makes sense given that socioeconomic status is likely only one of many mediating 

pathways through which family structure influences organized sports participation. Other 

plausible mediators on the causal pathway might include family dynamic, access to sports 

facilities, parental support of sports-related behaviours and availability of a co-parent to assist in 

transportation to and from organized sport activities. 

The second manuscript found no significant association between family structure and television-

viewing, recreational computer use or video game use, which were high in all youth.  

Interestingly, when excluding participants with any missing information via full case analysis 

(described in more detail in Appendix F), boys from single parent families had significantly 

higher odds of being in the highest quartile of time spent playing video games (OR = 1.40, 95% 

CI: 1.22-1.60 for those with irregular visitation with a second parent and OR = 1.48, 95% CI: 

1.05-2.09 with regular visitation).  This association disappeared when multiple imputation was 

used to impute reasonable values for missing data, allowing all participants who provided 

incomplete information to be included.  This suggests that excluding those with missing data 

would have created bias in our results, and has implications for future studies utilizing HBSC 

data. 

There are several possible explanations for why family structure might influence organized sports 

participation but not screen-based behaviours in youth. Firstly, there is often a cost and parental 

time commitment associated with organized sport. Access to screen-based devices, on the other 

hand, has become ubiquitous in the majority of Canadian homes and requires little parental 
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involvement.  This was reflected in our data, in that screen time was universally high in all of the 

family structure groups we examined.  It is also important to note that the analyses differed 

between the two manuscripts.  For example, Manuscript 2 utilized a conservative Bonferroni 

correction to account for multiple comparisons when looking at differences in total hours of 

weekly screen time (see Table 4.2), which may have contributed to the null results observed in 

this particular analysis.  Furthermore, the two manuscripts conceptualized the HBSC item on self-

reported family affluence differently (see Appendix B); Manuscript 1 treated it as a potential 

mediator with 5 ordinal categories, whereas Manuscript 2 treated it as a potential confounder with 

3 ordinal response categories (see Manuscripts for further details). Finally, the two manuscripts 

used slightly different samples, and therefore may not be strictly comparable.  This was because 

those who did not provide information on any relevant exposure, outcome or covariate (~15% of 

participants) were excluded from the organized sport analysis due to its computational 

complexity. Participants with incomplete data were, however, included in the screen-based 

behaviour analysis following multiple imputation of all relevant missing data.  Excluding 

participants with missing data, as was done in the organized sport analysis, is known as full case 

analysis and is a common approach in the analysis of survey data. Both full case analysis and 

multiple imputation are discussed in greater detail in Appendix F. 

5.3 Strengths 

This thesis research has several strengths.  The first is the use of a nationally representative 

sample of over 26 000 Canadian youth.  This large sample size provided us with the power to use 

more detailed definitions of family structure than most previous studies in this area, including 

delineating traditional and reconstituted dual-parent families. Indeed, a key finding of this thesis 

was that youth from reconstituted families are more similar to those from single parent families in 

terms of their sports participation than they are to those from traditional families. Our study was 
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also the first to our knowledge to take into account custody arrangements when studying the link 

between family structure and activity-related behaviours in youth.  The finding that regular 

visitation with a non-residential parent does not significantly influence organized sports 

participation or screen-based behaviour is therefore novel. Furthermore, because the sample was 

nationally representative, our findings are likely generalizable to all Canadian students who met 

the inclusion criteria. 

The use of the HBSC questionnaire, which is used in over 43 countries and regions in 

collaboration with the World Health Organization, is another strength of this thesis.  All HBSC 

questions, including those used in the current study, are continuously developed, piloted and 

validated within the HBSC international network.
 1,2

 Although validation information was not 

available in the peer-reviewed literature for many of the specific HBSC questions used in this 

study, including the items on family structure, organized sport and excessive screen time, 

similarly worded questions have been shown to have acceptable validity in youth.  One previous 

study,
 3
 for example, showed that 89% of American youth (N=14 047) in grades 7-12 and their 

mothers independently reported living in the same family structure during in-home interviews, 

indicating that youth are able to answer questions of this nature accurately. Similarly, a study of 

the 2-week test-retest reliability of self-reported organized sports participation from the American 

Youth Risk Behavior Survey showed that students (N=1 679) in grades 7 and 10 were able to 

reliably self-report their organized sports participation over the past year (r=0.84).
 4
 Finally, 

similarly worded questions regarding screen-based behaviours have been shown to have 

acceptable reliability and validity in youth populations.
 1
 In one American study

 5
, 2-week test-

retest correlations of r=0.8 for weekday and r=0.69 for weekend television viewing were 

observed in youth in middle and high school.  Another American study
 6
 of 11-15-year old 

students (N=245) found an acceptable validity of r=0.37-0.47, as assessed by correlating students’ 
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responses regarding their average weekly television viewing to a daily log that they were asked to 

keep. 

A third major strength of this thesis is the use of advanced statistical techniques to address issues 

caused by the survey design and missing data, and to assess mediation.  Design-based modeling 

for complex survey data was used to account for provincial/territorial weighting as well as 

clustering by class and school, as observations from students in the same class or school are 

unlikely to be completely independent of one another.  The bootstrap-based contemporary 

mediation analysis used to assess mediation in Manuscript 1 is one of the most powerful methods 

available, and does not require the assumption that all mediating pathways influence the 

relationship of interest in the same direction.
 7
 Finally, the use of imputation in Manuscript 2 

allowed us to analyze the relationship between family structure and screen time without 

excluding the ~15% of participants who provided incomplete data.  This was important given that 

the results from the imputed analyses were somewhat different from those based on full cases, 

which suggests that some of the effect estimates would have been biased had we not used 

imputation. 

5.4 Limitations and Potential Limitations 

This study was not without potential limitations.  Because the two manuscripts were so similar in 

their design, exposure assessment, covariate use and sample population, their limitations have 

been discussed together below. 

5.4.1 Chance 

It is possible that the positive results of Manuscript 1 and the negative results of Manuscript 2 

were observed due to random sampling error and chance.  If this occurred in Manuscript 1, then it 

would have been classified as a Type 1 error.  Potential random sampling error was accounted for 



98 

 

by comparing the upper limit of each effect estimate’s 95% confidence interval to the null before 

concluding that a significant relationship existed.  Although performing multiple comparisons for 

each family structure by gender would have increased the risk of Type 1 error overall, it is 

unlikely that we would have observed such consistent results for each non-traditional family 

structure and in both genders due to chance alone. 

If the null relationships in Manuscript 2 were observed due to chance when there was in fact a 

relationship, this would have been a Type II error. According to a priori sample calculations, the 

minimum odds ratio of excessive (i.e., >2 hours/day) screen time that could be detected with 80% 

power in each gender and family structure combination ranged from 1.21 to 1.48.  This suggests 

that some of the comparisons may have been slightly underpowered. It is, however, important to 

note that these minimum detectable odds ratios represent weak-to-moderate effect estimates that 

may not have been practically significant. Detailed power calculations are shown in Appendix E. 

5.4.2 Internal Validity 

Internal validity refers to how accurately a study’s results reflect what is truly happening in the 

sample population, assuming that the results are not due to chance.
 8
 Common threats to internal 

validity in epidemiological studies include selection bias, information bias and confounding.   

Selection Bias: 

Selection bias may have occurred if the survey participants differed systematically from the 

overall population that they were meant to represent, namely all Canadian youth who met the 

study inclusion criteria, and this caused bias in the study’s results.
 8
  

One common source of selection bias is volunteer bias, which occurs when those who elect to 

participate in a study differ systematically from those who do not. While the 2009/10 HBSC had 

a relatively high response rate (77%), it is possible that students who refused to consent, did not 

receive consent from their parents, attended a school that did not consent or were absent on the 



99 

 

day of the survey differed systematically from those who were included. These exclusions may 

feasibly have affected internal validity if students with certain exposure-outcome combinations 

were more likely to be excluded (e.g., if students from single parent families who also 

participated in sport were more likely to be absent or fail to obtain parental consent). If this type 

of bias occurred, however, it would most likely have affected only a small minority of students 

and therefore was likely not a major threat to internal validity. 

Participants were also excluded from Manuscript 1 if they failed to provide a response for any of 

the exposure, outcome, or covariate measures. The baseline characteristics of included 

participants were, however, comparable to the information available from those excluded (see 

Table 5.6 in Appendix H), which suggests that their exclusion did not strongly affect internal 

validity. 

Information Bias: 

Information error refers to any intentional or unintentional error made in the measurement of a 

relevant exposure, outcome or covariate, and may become a bias if these errors are made 

systematically.  As discussed above in the Strengths section, all HBSC items are extensively 

piloted and validated, and peer-reviewed studies have shown that youth are able to self-report 

their family structure, organized sports participation and screen time with acceptable accuracy 

and/or reliability.  There is, however, still the potential for some degree of information error on 

the part of the participant due to misinterpretation of questions, incorrect recall, deliberate 

response error and/or the survey’s use of limited multiple-choice questions rather than more 

open-ended response options. For example, the current HBSC’s item on family structure does not 

provide a multiple-choice option for youth with same-sex parents. Youth currently experiencing a 

transition in family structure or living in an ambiguous family structure may also have been 

unable to report their family structure accurately.  Overall, this type of error would likely have 
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had little meaningful effect on the study results given that it would have affected only a small 

minority of participants. 

Social desirability bias occurs when participants intentionally or unintentionally over-report 

characteristics that are seen as “good” and under-report those that are seen as “bad”. One example 

of potential social desirability bias was observed in the measure of self-reported family affluence, 

where 53.7% of participants perceived their family as being more “well off” than average and 

only 9.0% perceived it as being below average (see Table 4.1). Although it was not possible to 

directly test whether other measures such as screen time were influenced by social desirability 

bias, a previous validity study suggests that youth systematically underreport their television-

viewing and computer use by approximately 0.09 and 0.68 hours per week, respectively.
 6
 This 

type of bias would likely have been systematic but non-differential and therefore would have 

biased the results towards the null. 

Finally, it is unclear which characteristics of non-traditional families actually cause increased risk 

of negative child and youth health outcomes.  Family structure is closely related to many factors 

that influence child and youth health, including socioeconomic status, family stress levels, parent-

child relationships and cultural norms, all of which may act as “active agents” in terms of causing 

health disparities. Although non-traditional families appear to be more likely to experience 

“active agents” that influence their health negatively, all families are ultimately different and 

experience them to differing extents. The inability of our measure of family structure to capture 

these complexities would likely have resulted in non-differential exposure misclassification and 

biased our results towards the null.  Furthermore, it was not possible for us to determine how long 

youth had been in their current family structure, which may have resulted in varying levels of 

exposure and additional misclassification. 

Confounding: 
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Confounding occurs when a relationship of interest is distorted or hidden by the effects of a third 

factor related to both the exposure and outcome but not on the causal pathway.
 8
  Analyses in both 

manuscripts controlled for several potential covariates identified in previous studies, namely 

school grade, presence of siblings and whether the participant had lived in Canada for more than 

5 years.  All final analyses were also stratified by gender, and Manuscript 2 controlled for self-

reported family affluence as well.  It is, however, still possible that the results were observed due 

to residual confounding caused by imprecise measurement of any of the confounders and/or by 

not including relevant confounders because they were not available in the HBSC dataset.  Such 

variables might include parental participation in organized sport, the presence of rules regarding 

screen-based behaviours, parental employment and additional parental time commitments. 

It is also possible that there was residual confounding by socioeconomic status in Manuscript 2 

due to the fact that we were unable to measure family affluence directly. Self-reported family 

affluence has been correlated with socioeconomic status but is ultimately a subjective measure of 

the youth’s perception of their family compared to other families.
 1
 The family affluence scale is 

more objective, but has not been validated for youth whose parents have shared physical custody.  

It is also not an ideal measure of affluence in wealthy countries such as Canada where the 

majority of youth have access to a computer and their own bedroom.
 1
 

5.4.3 External Validity 

External validity is a term used to describe whether a study’s results can be generalized to other 

populations outside of the sample population.  The 2010 Canadian HBSC had a relatively high 

response rate (77%) and was designed to create a nationally representative cross-section of this 

population.  Assuming that the results are internally valid, they should therefore be generalizable 

to all Canadian youth attending public school who met the inclusion criteria of the study, namely 

being in grades 6-10 and not attending an on-reserve or special needs school. 9 The results are 
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likely also generalizable to youth from other industrialized countries with similar social policies 

and demographic characteristics. 

5.5 Causation 

The ultimate goal of this study was to determine whether family structure actually caused 

differences in activity-related behaviours, and in the case of sports participation, to determine 

whether this causal effect was partially transmitted through socioeconomic status.  In 1965, Sir 

Austin Bradford-Hill proposed a series of nine criteria to aid researchers in deciding whether an 

observed association is likely to be causal.
 8
 Five are still commonly used today, and will be 

discussed in detail below.  This section will focus primarily on the significant relationship 

observed between family structure and organized sports participation, but will also touch on the 

null relationship observed between family structure and screen-time behaviour. 

5.5.1 Temporality 

Temporality refers to whether an exposure precedes development of the outcome of interest and 

is the only Bradford-Hill criterion that is considered necessary for causality.
 8
 Because this study 

used cross-sectional data, it is not possible to directly verify temporality. Reverse-causality is, 

however, conceptually unlikely in Manuscript 1 in that a youth’s organized sports participation 

would most likely not influence his or her family structure. 

The mediation analysis required the additional assumptions that the relationships between family 

structure and socioeconomic status and subsequently socioeconomic status and organized sports 

participation were causal.  Again, it is unlikely that youth sports participation could meaningfully 

influence family-level socioeconomic status.  It is, however, feasible that family material wealth 

could contribute to differences in family structure as decreased socioeconomic status is associated 
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with increased marital tension, pregnancy outside of marriage and other related factors. This 

caveat should be considered when interpreting the results of Manuscript 1. 

5.5.2 Biological Plausibility 

The hypothesis that family structure might cause differences in organized sports participation is 

plausible.  Ecological systems theory posits that complex health-related behaviours develop in 

children and youth through the combination of individual-level factors (e.g., age and gender) and 

their environment.
 10

 Family has a demonstrated impact on this environment, affecting everything 

from family-level socioeconomic status to the amount of time that a parent has to provide 

transportation to and from sporting events.
 11

 Furthermore, growing up in a non-traditional family 

is a recognized determinant of child well-being
 12

 that has been linked to many of the same 

negative health outcomes as insufficient physical activity.
 12-17

  

5.5.3 Strength of Association 

A weak-to-moderate strength association was observed between family structure and organized 

sports participation. This does not preclude causality, as organized sport is a complex behaviour 

that is influenced by many different physical, social and personal factors.  It is therefore expected 

that the ability of any one contributing factor, including family structure, to accurately predict 

sports participation will be relatively small but nonetheless meaningful from a public health 

perspective given that such a large population of Canadian adolescents live in non-traditional 

family structures. 

5.5.4 Dose-Response Relationship 

It is challenging to conceptualize the measurement of a dose-response relationship between 

family structure and any health-related behaviour, including organized sport.  As mentioned 

above, the “active agents” associated with non-traditional family structure that cause observed 
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health-related disparities remain unclear and therefore were not measured directly. Furthermore, 

we were unable to determine how long youth had been in their current family structure and 

therefore could not use this as a proxy of their dose of exposure to these active agents.  An 

exception to this was SES, which may act as one such agent.  Two proxies of SES, the FAS and 

the 5-point scale of self-reported family affluence described in Manuscript 1, were found to be 

mediators of the relationship between family structure and organized sports participation. Both 

scales were linearly associated with both family structure and the odds of sports participation, 

indicating a possible dose-response relationship. 

5.5.5 Consistency 

The findings of this thesis were internally consistent between boys and girls, as well as consistent 

with previous studies of different populations.  Previous studies have generally shown similar 

negative trends between family structure and organized sport for at least one gender,
 18-20

 although 

null results have also been observed.
 21

 Similarly, previous quantitative studies of television 

viewing in youth have generally shown null results or subtle increases in television viewing in 

youth from single parent families
 20,22-26

 and youth from reconstituted families.
 11,27 

It is, however, 

important to note that this study is not directly comparable to any previous study due to its 

detailed definition of family structure, which both separates reconstituted dual-parent families 

from traditional dual-parent families and takes physical custody arrangements into account. 

5.6 Public Health Implications 

As increasing numbers of Canadian youth are exposed to non-traditional family structures, it is 

becoming increasingly important to understand how family structure-related disparities in health 

outcomes and related behaviours come to exist and how best to intervene.  The findings of this 

thesis suggest that interventions aimed at increasing sports participation in youth might be more 
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successful if they consider both family structure and the financial cost of sports participation, for 

example by providing financial incentives to families of youth from non-traditional families. This 

could be done by having sports organizations or governments subsidize the up-front cost of 

organized sport for children and youth from low-income families.
28

 Another option would be to 

increase awareness of currently available financial reimbursement programs such as the 

Children’s Fitness Tax Credit
29

 among non-traditional families through targeted advertising.  It 

might also be useful to address the time constraints experienced by some non-traditional families, 

for example by providing youth with free or low-cost community- or school-based transportation 

to and from sporting events.  

Sedentary screen-based behaviours were found to be high in all youth regardless of family 

structure, suggesting that youth from non-traditional families should not necessarily be treated as 

high-risk in future interventions aimed at decreasing screen-time. Our findings also did not 

support the hypothesis that regular visitation with a second parent negatively influences youths’ 

average sports participation or screen-based sedentary behaviour.  This information may be useful 

in the context of family law or for separated parents considering various physical custody options. 

5.7 Future Research Directions 

This research contributes to the growing body of literature on family structure as a predictor of 

health and health-related behaviours in children and youth, but there is still much that is 

unknown.  Future research should continue to focus on how the physical, social and 

psychological environment differs among family structures in order to gain a more complete 

understanding of how health-related disparities come to exist by family structure.  It would also 

be of interest to examine the effect of changes in family structure over time in a youth cohort 

study. 
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Our findings suggest that shared physical custody does not negatively influence health behaviours 

in youth, and may even slightly increase organized sports participation.  It would therefore be 

interesting to further investigate the potential influence of shared custody on health and health-

related behaviours in youth to determine whether it can moderate some of the negative effects of 

growing up in a non-traditional family structure. 

Another interesting avenue for future research would be to further evaluate the effect of 

imputation of missing data in studies using the HBSC, to evaluate the extent to which missing 

data may bias results using various HBSC survey items.  Further exploration of the relationship 

between family structure and organized sport might also benefit from more appropriate treatment 

of incomplete data. 

5.8 Summary of MSc Research Experience 

Overall, my experience as a Master’s student has increased my depth as a professional in the field 

of epidemiology and public health.  I expanded my knowledge of epidemiology, biostatistics and 

the Canadian healthcare system during my initial year of coursework.  These skills were then 

cemented and enhanced as a result of my role as a teaching assistant for Master’s level 

epidemiology.  During the second year of my Master’s program, I conceptualized, executed and 

critically evaluated my own work via an original research project using the large, nationally 

representative Health Behaviour in School-aged Children dataset. During this process, I wrote an 

in-depth review of the relevant literature, developed novel research questions, and developed an 

advanced knowledge of database management, biostatistical methods and the use of SAS 

software.  I also interpreted the results from these statistical analyses, presented my findings 

orally to my peers at a national research conference (Canadian Society for Epidemiology and 

Biostatistics, 2014) and prepared my research for publication in this thesis as well as in peer-

reviewed journals. Through this combination of coursework, independent thesis research and 
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practical experience as a MSc student, I have developed the skills required to work as a 

professional in the epidemiology field. 

5.9 Conclusion 

In summary, family structure was not a meaningful predictor of screen time in this large and 

nationally representative sample of Canadian youth. Youth living in both single parent and 

reconstituted families did, however, experience significant disparities in organized sports 

participation that were partially mediated by their family’s socioeconomic status.  These results 

suggest that youth from non-traditional families do not need to be targeted as a high-risk group in 

future interventions aiming to reduce screen time.  Future interventions aiming to increase 

physical activity levels in youth could, however, consider targeting sports participation in these 

groups.  It is hoped that the findings from this thesis will contribute to the growing body of 

literature on the development of negative activity-related health behaviours in children and youth, 

and that this knowledge will be used to inform interventions, policies and programs aimed at 

improving these behaviours. 
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Appendix B – Key HBSC survey items 

5.1 Family Structure 
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5.2 Sedentary Screen-Based Behaviour 
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5.3 Organized Sports Participation 

 

 

5.4 Self-Reported Family Affluence 

 

5.5 Family Affluence Scale 
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Appendix C – Health Behaviour in School-aged Children survey, 

2009/10 

HBSC surveys are conducted every 4 years in 43 European and North American countries and 

regions in collaboration with the World Health Organization.  Their goal is to generate both 

international and country-specific cross-sectional data on a broad range of social, behavioural and 

psychological determinants of health in 11- to 15-year-old youth.
 1
 This age range was chosen 

because it represents a critical period of development where adolescents are beginning to make 

their own health-related decisions.
 2
 All HBSC questions are continuously developed, piloted and 

validated within the HBSC international network, although these development and validity 

studies are often not published in the peer-reviewed literature.
 2,3

 Canada has participated in the 

HBSC since its 1989/90 cycle, with the most recent cycle occurring in 2009/10.
 1
 

This thesis will be limited to the 2009/10 Canadian HBSC survey data.  This survey included 26 

078 Canadian students in grades 6-10 (approximate ages 11-15 years) from 436 publically funded 

schools across each province and territory, with the exceptions of Prince Edward Island and New 

Brunswick.
 1
 Participants filled out an anonymous written survey between September 2009 and 

June 2010, which was completed in the classroom setting over approximately 45-60 minutes.
 1
 

The vast majority of items required multiple-choice responses that could be filled out by checking 

off the appropriate box, rather than by providing an open-ended written answer.
 1
 The survey was 

available in three languages: English, French and Inuktitut.
 1
  

The Canadian HBSC uses a complex sampling strategy intended to produce a nationally 

representative sample of all Canadian students in grades 6-10 attending publicly funded schools.  

In the 2009/10 cycle, all eligible students living in the three Canadian territories were approached 

to participate if they met the study’s inclusion criteria, to ensure their adequate representation in 

the sample.
 1
  Provincial participants, on the other hand, were selected using two-stage clustered 
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sampling.
 1
 At the first level, schools within consenting school jurisdictions from each province 

were listed in order based on their size, grade coverage, language of instruction, public/Roman 

Catholic designation, community size, school jurisdiction and location.  Individual schools were 

systematically selected to participate.
 1
 At the second level, entire classrooms of students from 

selected schools were randomly selected by school administrators to participate.
 1
   Youth were 

excluded if they attended a private, special needs, at-home or on-reserve school, or if they were 

absent from school on the day of the survey.
 1
 Finally, data for each grade within each provincial 

and territorial dataset was assigned a sampling weight to prevent over- or under-representation in 

the final national sample.
 1
   

The 2009/10 HBSC had a high participation rate at approximately 77% of students who were 

approached.
 1
 Consent for participation was collected from school jurisdictions, individual school 

principals, parents of participants and participants themselves.
 1
 Passive parental consent, where 

consent was assumed if parents did not return the consent form, was used in jurisdictions where it 

was permitted.
 1
 The study was approved by the General Research Ethics Board at Queen’s 

University and Health Canada’s research ethics board.
 1
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Appendix D – Rationale for the use of logistic regression 

Relative risks and odds ratios are commonly used to describe relationships between predictors 

and binary outcomes from cross-sectional surveys.
1
  Although both are valid measures of effect, it 

is crucial to understand how they are different and interpret each measure correctly.
1,2

  Relative 

risks measure the ratio of the probability of observing an outcome in one group to that of a 

comparison group. 
1,3

  Odds ratios, on the other hand, measure the ratio of the odds of observing 

an outcome in one group to that in a comparison group. 
1-3

  When outcomes are rare (i.e., 

prevalence of <10%), the odds ratio is roughly equivalent to the relative risk. 
1-3

  When describing 

more common outcomes, such as those analyzed in this thesis, the odds ratio can be significantly 

greater in magnitude (i.e., further from 1) than the relative risk. 
1
  The odds ratio is therefore 

considered problematic by many epidemiologists, given that non-specialists often misinterpret 

relative risks and odds ratios as being interchangeable.
2,4

 This is worrisome in that it may cause 

policy-makers and other non-biostatisticians to believe that the relationship of interest is stronger 

than it truly is.
1,2

   

Despite its controversial use, the odds ratio is relatively easy to obtain through multiple logistic 

regression of complex survey data.
3,4

  Logistic regression correctly models binomial data using a 

binomial distribution and logit link to constrain all probabilities predicted by the model between 0 

and 1, and can easily be performed using SAS procedures such as Proc Glimmix and Proc 

Surveylogistic.
3-5

 

There is no ideal regression model for the relative risk in the case of complex survey data with 

multiple covariates.
2,3

  Simple formulas to convert the odds ratio to a relative risk, such as that 

proposed by Zhang and Yu
6
, have been postulated as potential workarounds to this issue but 

subsequently shown to be biased.
5
  The most intuitive method of directly estimating the relative 

risk through regression, log-binomial regression, correctly utilizes a binomial distribution but 
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incorrectly uses a logarithmic link function.
3,5

  This contributes to frequent convergence failures, 

particularly when the maximum likelihood estimates of the model parameters lie near the 

boundary of the valid parameter space or when the model includes many covariates.
5,7

  The 

COPY method has been proposed as a solution to this well-known convergence issue, although 

its statistical properties remain unclear.
8,9

  It should also be noted that failure to converge is one 

sign that the log-binomial model fits the data poorly.
3
 Forcing convergence is therefore 

controversial.
3
 

Two other methods of estimating the relative risk are modified Poisson regression and Cox 

regression with constant time at risk.
2,3

  Both misspecify the true distribution of the data, using a 

Poisson distribution with a log link, and can therefore produce a model-predicted outcome 

probability that is greater than 1.
3,10

  While these models produce accurate point estimates of the 

relative risk, they inflate the standard error when the outcome is common.
3
  Modified Poisson 

regression, which utilizes Poisson regression with a robust variance estimator, has been suggested 

as a method to make the model robust to the distribution misspecification and produce accurate 

standard errors for both clustered
7,12

 and non-clustered
11

 datasets.  Overall it has been argued that 

although modified Poisson regression is imperfect, it may be the most stable regression technique 

for directly estimating the relative risk.
3
 

Another somewhat controversial decision to make when modelling complex survey data is 

whether to use model-based or design-based inference.
13

  To use model-based inference, 

researchers must create a statistical model that they believe correctly describes their relationship 

of interest in a hypothetical, infinite population, and also make an assumption about how the 

dependent variable would be distributed in an infinite population. 
13-15

 The data are then treated as 

a sample from this hypothetical, infinite population, which makes all statistical inferences 

theoretically generalizable to external populations.
13-15
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Design-based inference, on the other hand, assumes that the sample is representative of the source 

population from which it was taken and therefore is intended to provide inferences about the 

source population. 
13-15

  Design-based inference is generally considered more robust and less 

subjective,
 12-15

 giving “valid inferences, even in some cases when the model is misspecified.”
14,15

 

It is considered the more appropriate option when the target population is the same as that from 

which the participants were selected, as is the case in a nationally representative survey such as 

the HBSC.
16

 Unfortunately, design-based inference of complex survey data is only possible for 

linear and logistic regression using the built-in procedures in SAS 9.3.
17

 

Ultimately, it was decided that logistic regression using design-based inference would be the most 

robust and mathematically correct method of analyzing the data presented in this thesis.  The 

resulting odds ratios have been presented carefully to reduce the risk of their misinterpretation. 

  



123 

 

References: 

1. Vandenbroucke JP. Continuing controversies over "risks and rates"--more than a century after 

william farr's "on prognosis". Soz Praventivmed. 2003;48(4):216-218. 

2. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: An 

empirical comparison of models that directly estimate the prevalence ratio. BMC Med Res 

Methodol. 2003;3:21. 

3. Lee J, Tan CS, Chia KS. A practical guide for multivariate analysis of dichotomous outcomes. 

Ann Acad Med Singapore. 2009;38(8):714-719. 

4. Cook TD. Advanced statistics: Up with odds ratios! A case for odds ratios when outcomes are 

common. Acad Emerg Med. 2002;9(12):1430-1434. 

5. McNutt LA, Wu C, Xue X, Hafner JP. Estimating the relative risk in cohort studies and clinical 

trials of common outcomes. Am J Epidemiol. 2003;157(10):940-943. 

6. Zhang J, Yu KF. What's the relative risk? A method of correcting the odds ratio in cohort 

studies of common outcomes. JAMA. 1998;280(19):1690-1691. 

7. Yelland LN, Salter AB, Ryan P. Performance of the modified poisson regression approach for 

estimating relative risks from clustered prospective data. Am J Epidemiol. 2011;174(8):984-992. 

8. Spiegelman D, Hertzmark E. Easy SAS calculations for risk or prevalence ratios and 

differences. Am J Epidemiol. 2005;162(3):199-200. 

9. Deddens JA, Petersen MR. Approaches for estimating prevalence ratios. Occup Environ Med. 

2008;65(7):481, 501-6. 

10. Petersen MR, Deddens JA. A comparison of two methods for estimating prevalence ratios. 

BMC Med Res Methodol. 2008;8:9-2288-8-9. 

11. Zou G. A modified poisson regression approach to prospective studies with binary data. Am J 

Epidemiol. 2004;159(7):702-706. 



124 

 

12. Zou GY, Donner A. Extension of the modified poisson regression model to prospective 

studies with correlated binary data. Stat Methods Med Res. 2013;22(6):661-670. 

13. Gregoire TG. Design-based and model-based inference in survey sampling: Appreciating the 

difference. Canadian Journal of Forest Research. 1998;28(10):1429-1447. 

14. Sterba SK. Alternative model-based and design-based frameworks for inference from samples 

to populations: From polarization to integration. Multivariate Behav Res. 2009;44(6):711-740. 

15. Chambers RL, Skinner CJ. Analysis of survey data. West Sussex, England: John Wiley & 

Sons, Ltd.; 2003. 

16. Sahai H, Khurshid A. Statistics in epidemiology: Methods, techniques and applications. 

Florida, United States: CRC Press; 1996. 

17. SAS Institute Inc. Inference principles for survey data. Available at: 

http://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer.htm#statug_intr

omod_a0000000344.htm. Updated 2014. Accessed 2014-02-09. 

  

  

http://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer.htm#statug_intromod_a0000000344.htm
http://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer.htm#statug_intromod_a0000000344.htm


125 

 

Appendix E – Power calculations 

The following appendix presents the definitions and equations used to calculate power, followed 

by a sample power calculation. Finally, it shows four summary tables presenting the minimum 

detectable differences and corresponding odds ratios that can be detected by each of the logistic 

regression analyses presented in Manuscripts 1 and 2. 

Because there is no standard power calculation that accounts for complex survey design, 

mediation analysis or covariate use, a classical power calculation was used with a design effect of 

1.2.  This design effect should account for the typical clustering that occurs within HBSC survey 

items, based on previous findings.
1
 The possibility of missing data in Manuscript 1 and 

uncertainty introduced due to imputation in Manuscript 2 was accounted for by excluding 10% of 

the total sample size in each analysis.  Power calculations were performed separately for boys and 

girls. 

Definitions: 

Unexposed refers to living in a traditional family type 

Exposed refers to living in a specified non-traditional family type 

Nexposed is the number of participants exposed 

Nexposed, adjusted is the number of participants exposed, after controlling for a design effect of 1.2 

and assuming that 10% of the sample is missing 

r is the ratio of exposed to unexposed 

p is the proportion of participants who have the outcome (i.e., participate in organized sport) 

p0 is the proportion of participants who have the outcome in the unexposed group 

α is the acceptable probability of making a Type 1 error (α = 0.05) 

β is the acceptable probability of making a Type 2 error (β = 0.20) 
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Power is the probability that the study will detect an association if there truly is one in the 

population 

d is the minimum detectable difference that can be detected with the specified amount of power 

p1 is the proportion of participants who have the outcome in the exposed group 

OR is the minimum detectable odds ratio with the specified amount of power 

Relevant Equations: 

   √
(       )

 
           

           
  

OR = [p1/(1-p1)]/[p0/(1-p0)] 
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Sample Calculation: 

Outcome: Participation in organized sports 

Exposed Group: Girls in reconstituted families with regular visitation arrangements (least 

common exposure) 

Unexposed Group: Girls in traditional families 

 

Givens (*=value was calculated directly through preliminary analysis of the 2009/10 HBSC data, 

without adjusting for covariates):  

 

p = P(participant does participate in sports) = 0.51* 

nexposed, crude = number of girls in reconstituted families with regular visitation = 414* 

nexposed, adjusted = 414*0.9/1.2 = 311 

nunexposed, crude = number of girls in traditional families = 8406* 

nunexposed, adjusted = 8406*0.9/1.2 = 6305 

r = 6305/311= 20.3 

p0 = prevalence of sports participation in girls from traditional families = 0.54* 

 

zα/2 = z0.025 =1.96 

z1-β = z0.80 = 0.842 

 

Find minimum detectable difference with 80% power: 

 

d = smallest difference in prevalence of organized sports participation that can be detected 

between exposed and unexposed groups = p1 – p0 
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(       )

 
           

     
  

   √
(       )

 
           

           
  √

                                  

           
  0.08 

 

Find corresponding odds ratio: 

 

p1 = p0 – d = 0.54 – 0.08 = 0.45 

OR = [p1/(1-p1)]/[p0/(1-p0)] = [0.45/(1-0.45)]/[0.54/(1-0.54)] = 0.72 

 

Therefore this study will have 80% power to detect an odds ratio of 0.72 when comparing 

organized sports participation in girls from reconstituted families with regular visitation 

arrangements to girls from traditional families.
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Summary of power for each analysis: 

Table 5.1. Minimum detectable differences for organized sports participation 

Comparison – Organized Sport Nexposed, 

crude* 

Nexposed, 

adjusted r p* p0* zα/2 z(1-β) Power d p1 OR 

Boys            

Traditional Families 8350 6263 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

1000 750 8.35 0.59 0.59 1.96 0.84 0.80 0.05 0.54 0.80 

Single parent with Irregular Visitation vs 

Traditional 

1148 861 7.27 0.59 0.59 1.96 0.84 0.80 0.05 0.54 0.82 

Reconstituted Family with Regular 

Visitation vs Traditional 

317 238 26.34 0.59 0.59 1.96 0.84 0.80 0.09 0.50 0.69 

Reconstituted Family with Irregular 

Visitation vs Traditional 

705 529 11.84 0.59 0.59 1.96 0.84 0.80 0.06 0.53 0.78 

Girls            

Traditional Families 8406 6305 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

998 749 11.54 0.51 0.54 1.96 0.84 0.80 0.05 0.48 0.81 

Single parent with Irregular Visitation vs 

Traditional 

1297 973 6.48 0.51 0.54 1.96 0.84 0.80 0.05 0.49 0.82 

Reconstituted Family with Regular 

Visitation vs Traditional 

414 311 20.30 0.51 0.54 1.96 0.84 0.80 0.08 0.45 0.72 

Reconstituted Family with Irregular 

Visitation vs Traditional 

976 732 8.61 0.51 0.54 1.96 0.84 0.80 0.05 0.48 0.80 

* = obtained directly from 2009/2010 HBSC dataset and account for provincial/territorial weighting.  
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Table 5.2. Minimum detectable differences for excessive television viewing (>2 hours/day) 

Comparison – Excess Television Viewing Nexposed, 

crude* 

Nexposed, 

adjusted r p* p0* zα/2 Z(1-β) Power d p1 OR 

Boys            

Traditional Families 8350 6263 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

1000 750 8.35 0.61 0.55 1.96 0.84 0.80 0.05 0.60 1.24 

Single parent with Irregular Visitation vs 

Traditional 

1148 861 7.27 0.61 0.55 1.96 0.84 0.80 0.05 0.60 1.23 

Reconstituted Family with Regular 

Visitation vs Traditional 

317 238 26.34 0.61 0.55 1.96 0.84 0.80 0.09 0.64 1.46 

Reconstituted Family with Irregular 

Visitation vs Traditional 

705 529 11.84 0.61 0.55 1.96 0.84 0.80 0.06 0.61 1.29 

Girls            

Traditional Families 8406 6305 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

998 749 11.54 0.58 0.52 1.96 0.84 0.80 0.05 0.57 1.24 

Single parent with Irregular Visitation vs 

Traditional 

1297 973 6.48 0.58 0.52 1.96 0.84 0.80 0.05 0.57 1.21 

Reconstituted Family with Regular 

Visitation vs Traditional 

414 311 20.30 0.58 0.52 1.96 0.84 0.80 0.08 0.60 1.39 

Reconstituted Family with Irregular 

Visitation vs Traditional 

976 732 8.61 0.58 0.52 1.96 0.84 0.80 0.05 0.57 1.24 

* obtained directly from 2009/2010 HBSC dataset and account for provincial/territorial weighting.   
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Table 5.3. Minimum detectable differences for excessive computer use (>2 hours/day) 

Comparison – Excess Computer Use Nexposed, 

crude* 

Nexposed, 

adjusted r p* p0* zα/2 Z(1-β) Power d p1 OR 

Boys            

Traditional Families 8350 6263 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

1000 750 8.35 0.39 0.32 1.96 0.84 0.80 0.05 0.37 1.26 

Single parent with Irregular Visitation vs 

Traditional 

1148 861 7.27 0.39 0.32 1.96 0.84 0.80 0.05 0.37 1.25 

Reconstituted Family with Regular 

Visitation vs Traditional 

317 238 26.34 0.39 0.32 1.96 0.84 0.80 0.09 0.41 1.48 

Reconstituted Family with Irregular 

Visitation vs Traditional 

705 529 11.84 0.39 0.32 1.96 0.84 0.80 0.06 0.38 1.31 

Girls            

Traditional Families 8406 6305 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

998 749 11.54 0.50 0.45 1.96 0.84 0.80 0.05 0.50 1.24 

Single parent with Irregular Visitation vs 

Traditional 

1297 973 6.48 0.50 0.45 1.96 0.84 0.80 0.05 0.50 1.21 

Reconstituted Family with Regular 

Visitation vs Traditional 

414 311 20.30 0.50 0.45 1.96 0.84 0.80 0.08 0.53 1.39 

Reconstituted Family with Irregular 

Visitation vs Traditional 

976 732 8.61 0.50 0.45 1.96 0.84 0.80 0.05 0.50 1.25 

* = obtained directly from 2009/2010 HBSC dataset and account for provincial/territorial weighting.  
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Table 5.4. Minimum detectable differences for excessive video game use (>2 hours/day) 

Comparison – Excess Video Game Use Nexposed, 

crude* 

Nexposed, 

adjusted r p* p0* zα/2 Z(1-β) Power d p1 OR 

Boys            

Traditional Families 8350 6263 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

1000 750 8.35 0.51 0.44 1.96 0.84 0.80 0.05 0.49 1.24 

Single parent with Irregular Visitation vs 

Traditional 

1148 861 7.27 0.51 0.44 1.96 0.84 0.80 0.05 0.49 1.23 

Reconstituted Family with Regular 

Visitation vs Traditional 

317 238 26.34 0.51 0.44 1.96 0.84 0.80 0.09 0.53 1.45 

Reconstituted Family with Irregular 

Visitation vs Traditional 

705 529 11.84 0.51 0.44 1.96 0.84 0.80 0.06 0.50 1.29 

Girls            

Traditional Families 8406 6305 - - - - - - - - - 

Single parent with Regular Visitation vs 

Traditional 

998 749 11.54 0.26 0.22 1.96 0.84 0.80 0.05 0.27 1.29 

Single parent with Irregular Visitation vs 

Traditional 

1297 973 6.48 0.26 0.22 1.96 0.84 0.80 0.04 0.26 1.26 

Reconstituted Family with Regular 

Visitation vs Traditional 

414 311 20.30 0.26 0.22 1.96 0.84 0.80 0.07 0.29 1.46 

Reconstituted Family with Irregular 

Visitation vs Traditional 

976 732 8.61 0.26 0.22 1.96 0.84 0.80 0.05 0.27 1.30 

* = obtained directly from 2009/2010 HBSC dataset and account for provincial/territorial weighting.  

 

References: 
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Vienna & Edinburgh: Ludwig-Boltzmann Institute Health Promotion Research & Child & Adolescent Health Research Unit; 2010.
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Appendix F  – Handling missing data 

Missing data are a common methodological concern when analyzing epidemiological data.  In the 

case of a cross-sectional survey such as the Health Behaviour in School-aged Children study 

(HBSC), missing data commonly arise when participants overlook or choose not to answer 

certain questions.
 1
 This appendix outlines several approaches researchers can use to handle this 

type of missing data, and concludes with a brief explanation of the two imputation methods used 

in Manuscript 2. 

Approaches for Handling Missing Data: 

Complete case analysis, or listwise deletion, is one of the most common methods of handling 

missing survey data. In this method, all participants with any missing information are simply 

deleted prior to data analysis.
 2
 A related alternative, pairwise deletion, involves deleting only 

those participants with missing information for an exposure, outcome, or covariate that is relevant 

to the analysis of interest.
 2
 While computationally simple and convenient, these two methods 

decrease statistical power and may introduce bias by ignoring any systematic differences between 

participants with and without missing data.
2,3

 

Another option is to impute plausible values for the missing data, thereby avoiding the need to 

delete any potentially valuable information.
 2
 This can be accomplished most simply by imputing 

the mean of the non-missing values for each missing value.
 2
 This method, known as mean 

imputation or simple imputation, fails to take into account any measureable differences between 

individual observations and may therefore introduce bias.
 2
 Conditional mean imputation 

improves upon simple mean imputation by imputing the mean from non-missing observations 

that are considered sufficiently similar to each missing observation.
 2
 Both simple imputation and 

conditional mean imputation bias the estimated variance of imputed data towards 0 by failing to 

take into account the uncertainty introduced by the imputation of unknown data.
2
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Multiple imputation involves imputing each missing value multiple times, thereby taking into 

account the uncertainty associated with estimating the imputed values.
 1
 Assuming that data are 

missing at random, meaning that any systematic differences between missing and non-missing 

values can be explained by the observed data, the subsequent data analysis should produce 

unbiased parameter estimates with appropriate variances.
 1,2,4

 Multiple imputation is therefore 

generally considered the preferred method of handling missing data.
1
 

Explanation of Multiple Imputation Procedures Used in this Thesis: 

Multiple imputation in SAS 9.4 has 3 distinct steps.
 1
 First PROC MI generates a series of n 

(generally 3-10) concatenated data sets, each with a different set of imputed missing values drawn 

randomly from a distribution of reasonable values.
 5,6

 This distribution may be generated through 

regression, the propensity score method or the Markov Chain Monte Carlo (MCMC) method, 

depending on characteristics of the data to be imputed.
 5
  For the second step, the desired analysis 

is performed on each of the n concatenated data sets individually.
 5
 Finally, PROC MIANALYZE 

is used to average the n resulting parameter estimates from the n concatenated datasets and also 

provide variance estimates that account for the increased uncertainty due to the imputations.
1,5,6

 

The first step in choosing an appropriate method of imputation is to determine whether data are 

missing in an arbitrary or monotonal pattern.
 1
 Monotonal missingness occurs when it is possible 

to arrange the variables in an order such that when one participant has missing data for any given 

variable, all subsequent variables will also have missing information for that participant.
 6
 This 

type of pattern is commonly observed in longitudinal studies, where missing data occurs because 

participants are lost to follow-up.
 6
  Monotonal missing data can be imputed with fewer 

assumptions and less statistical complexity, but is rarely observed in cross-sectional studies such 

as the HBSC where missingness is more likely to take an arbitrary pattern.
 6
  Manuscript 2 



135 

 

therefore explored the two methods of imputing arbitrarily missing data in SAS 9.4:  MCMC 

imputation and fully conditional specification (FCS) imputation.
5
 

The MCMC imputation model relies on Bayesian inference to simulate a multivariate normal 

joint distribution of reasonable missing values for imputations to be drawn from.
 5
 This presents a 

methodological challenge when imputing data for which normality should not be assumed, such 

as when a dataset includes nominal or binary data.
 7-9

 The second option, FCS imputation, is more 

flexible in that it allows analysts to generate a multivariate sampling distribution for missing data 

by specifying separate logistic or linear regression models, as appropriate, for each individual 

variable with missing data.
 6,9,10

 It does, however, require the assumption that the joint sampling 

distribution exists for each of the imputed variables.
 6,9

   

In Manuscript 2, continuous and ordinal variables were imputed using logistic regression whereas 

nominal variables were imputed using the discriminant function for the FCS imputation.  As a 

separate sensitivity analysis, MCMC imputation was used to impute just enough data to produce a 

monotonal missingness pattern. The remaining missing values could then be imputed using 

logistic regression, which does not assume normality or linearity.
 5
 Non-binary, non-ordinal 

categorical variables of interest, namely parental structure and ethnicity, were not imputed during 

the sensitivity analysis as MCMC imputation is inappropriate for this type of data.
5
 

The effect estimates arising from the two imputed datasets, shown in Table 5.5 below, were 

extremely similar so only the results from the FCS imputation were presented in Manuscript 2.  In 

both cases, categorical data were rounded to the nearest category (e.g., either 0 or 1, in the case of 

a dummy variable) despite concerns that this may introduce bias.
 2,8

 This was done in an effort to 

yield meaningful data compatible with logistic regression.  In both imputation procedures, 50 

concatenated datasets were created rather than the typical 5 in an effort to reduce any potential 

bias caused by rounding.  
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Table 5.5. Results of fully adjusted* logistic regression analyses examining family structure as a predictor of being in the highest quartile of 

various screen time behaviours in boys and girls, with and without multiple imputation (Referent group: Traditional families) 

 Full Case Analysis FCS Imputation MCMC Imputation 

(Sensitivity Analysis) 

Family Structure OR (95% CI) OR (95% CI) OR (95% CI) 

TV-watching    

Boys    

Reconstituted with irregular visitation 1.24 (0.95-1.61) 1.20 (0.98-1.49) 1.19 (0.96-1.47) 

Reconstituted with regular visitation 0.65 (0.43-0.99) 0.66 (0.47-0.92) 0.65 (0.47-0.91) 

Single parent with irregular visitation 1.14 (0.93-1.39) 1.11 (0.94-1.31) 1.11 (0.94-1.32) 

Single parent with regular visitation 1.30 (0.94-1.80) 1.19 (0.91-1.55) 1.20 (0.91-1.57) 

Girls    

Reconstituted with irregular visitation 1.22 (0.97-1.54) 1.05 (0.88-1.26) 1.06 (0.88-1.28) 

Reconstituted with regular visitation 1.27 (0.89-1.82) 1.12 (0.86-1.47) 1.11 (0.85-1.45) 

Single parent with irregular visitation 1.32 (1.13-1.55) 1.14 (0.98-1.32) 1.14 (0.98-1.33) 

Single parent with regular visitation 0.93 (0.71-1.23) 0.84 (0.66-1.06) 0.84 (0.67-1.07) 

Computer Use    

Boys    

Reconstituted with irregular visitation 1.24 (0.94-1.64) 1.07 (0.86-1.35) 1.07 (0.85-1.34) 

Reconstituted with regular visitation 1.12 (0.74-1.70) 0.95 (0.68-1.33) 0.92 (0.66-1.30) 

Single parent with irregular visitation 1.28 (1.06-1.55) 1.08 (0.91-1.29) 1.09 (0.91-1.31) 

Single parent with regular visitation 1.15 (0.83-1.58) 1.14 (0.86-1.50) 1.13 (0.86-1.49) 

Girls    

Reconstituted with irregular visitation 1.14 (0.93-1.39) 1.02 (0.86-1.21) 1.03 (0.87-1.22) 

Reconstituted with regular visitation 1.36 (0.98-1.88) 1.14 (0.90-1.45) 1.13 (0.89-1.44) 

Single parent with irregular visitation 1.19 (0.99-1.44) 1.10 (0.95-1.26) 1.11 (0.96-1.27) 

Single parent with regular visitation 1.08 (0.80-1.45) 0.93 (0.73-1.18) 0.92 (0.73-1.17) 

Video Game Use    

Boys    
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Reconstituted with irregular visitation 1.25 (0.98-1.59) 0.97 (0.80-1.18) 0.92 (0.75-1.14) 

Reconstituted with regular visitation 1.28 (0.89-1.84) 0.97 (0.74-1.28) 0.99 (0.74-1.34) 

Single parent with irregular visitation 1.40 (1.22-1.60) 1.11 (0.94-1.31) 1.13 (0.96-1.34) 

Single parent with regular visitation 1.48 (1.05-2.09) 1.18 (0.92-1.52) 1.17 (0.91-1.51) 

Girls    

Reconstituted with irregular visitation 1.03 (0.78-1.35) 0.92 (0.75-1.13) 0.93 (0.75-1.15) 

Reconstituted with regular visitation 1.42 (0.98-2.06) 1.12 (0.84-1.49) 1.06 (0.79-1.43) 

Single parent with irregular visitation 1.21 (0.99-1.48) 1.05 (0.88-1.26) 1.04 (0.86-1.26) 

Single parent with regular visitation 1.26 (0.87-1.82) 1.06 (0.80-1.39) 1.07 (0.81-1.42) 

Total    

Boys    

Reconstituted with irregular visitation 1.33 (1.05-1.68) 1.05 (0.86-1.28) 1.03 (0.84-1.26) 

Reconstituted with regular visitation 1.02 (0.69-1.50) 0.85 (0.63-1.15) 0.82 (0.60-1.12) 

Single parent with irregular visitation 1.40 (1.18-1.66) 1.15 (0.98-1.36) 1.16 (0.98-1.37) 

Single parent with regular visitation 1.45 (1.07-1.96) 1.19 (0.92-1.52) 1.23 (0.96-1.58) 

Girls    

Reconstituted with irregular visitation 1.08 (0.84-1.39) 0.96 (0.81-1.15) 0.95 (0.80-1.14) 

Reconstituted with regular visitation 1.40 (0.98-1.99) 1.11 (0.86-1.43) 1.20 (0.93-1.56) 

Single parent with irregular visitation 1.24 (1.03-1.50) 1.17 (1.00-1.36) 1.09 (0.93-1.29) 

Single parent with regular visitation 1.14 (0.83-1.58) 0.95 (0.74-1.22) 0.91 (0.71-1.17) 

*All analyses account for sample weights and clustering by classroom, school and province, and are adjusted for the following covariates: grade, 

immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), ethnicity and self-reported family affluence 

(low, average or high)
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Appendix G  – Mediation analysis 

Mediation analysis seeks to explain causal pathways by testing whether all or part of an 

exposure’s effect on a given outcome is transmitted through a third variable, known as the 

mediator.
1
 In Manuscript 1 socioeconomic status was analyzed as a potential mediator in the 

hypothesized relationship between family structure and adolescent sports participation. 

Several statistical tests exist for identifying potential mediators.  Most require that the 

hypothesized relationship between the exposure, mediator(s) and outcome of interest be broken 

into three distinct components, as shown in Figure 5.1.
1,2

 The direct pathway, denoted as c’, refers 

to the predictor’s effect on the outcome after controlling for all known or hypothesized indirect 

pathways.
3
 a and b represent the two stepwise components of a hypothesized indirect effect ab, 

namely the effect of the predictor on the mediator and the resulting effect of the mediator on the 

outcome.
2
 The overall pathway, often referred to as c (not shown), describes the total relationship 

between the predictor and outcome.
2
 It is equivalent to the sum of the direct relationship and all 

known and unknown indirect pathways through mediators.
2
 

 

Figure 5.1. Components of a simple mediation pathway. 

X represents the exposure, Y represents the outcome and M represents the mediator.  Adapted 

from Hayes et al, 2013.
2 

 

A popular method of testing for mediation is the Causal Steps Approach, developed by Baron and 

Kenny in 1986.
4
 The first step in this procedure is to ensure that there is a significant overall 
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relationship (c pathway) between the predictor and outcome.
 1
 Next, the regression coefficients of 

the a and b pathways are tested.
 1
  Finally, if a, b and c are statistically significant, the regression 

coefficients of the c and c’ pathways are compared.
 1
 If c’ is closer to 0 than c, it can be concluded 

that at least partial mediation has occurred.
 1
 

The Causal Steps Approach has been criticized on several grounds.
 1
 One common critique is that 

it fails to directly test the indirect effect, ab, instead relying on inference from a series of 

statistical tests that are each subject to error.
 1,3

 Another is that researchers have historically 

assumed that if c is insignificant then there is no pathway to be mediated.
 1,3

 This is not a valid 

assumption when there are multiple mediating pathways that affect the outcome in opposite 

directions.
 1,3

 Finally, simulation studies have shown that the Causal Steps Approach is one of the 

least statistically powerful mediation tests available.
1
 

An alternative method, often used in conjunction with the Causal Steps Approach, is the Sobel 

test.
 5
 It uses a normal test statistic obtained by multiplying the regression coefficients of the a 

and b pathways, then dividing the resulting product by its standard error, to test the null 

hypothesis that there is no indirect pathway.
 1
  A major criticism of the Sobel test is that it 

assumes that the distribution of the indirect effect is normal.
 1
 Simulation studies have also 

suggested that it is relatively low in statistical power.
3,6

 

The bootstrapping test of the indirect effect and the Empirical M test are recommended as the two 

most powerful tests of mediation.
 1
 Manuscript 1 used the bootstrap-based test because it is the 

statistically less cumbersome of the two.
 1
 The first step of the bootstrap-based test is to generate k 

(generally 1000-5000) bootstrap samples by drawing N observations randomly, with replacement, 

from the original dataset of N observations.
 1
 Assuming that the original dataset is a good 

representation of the overall population, this procedure should mimic the original random 

sampling procedure k times.
 1
 Next, the product of the regression coefficients of the a and b 
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pathways is calculated individually for each of the k resamples via linear or logistic regression.
 6
 

The resulting k products are ordered from smallest to largest, and the 0.025k
th
 and 0.975k

th
 

products represent the lower and upper bounds of the 95% bootstrap-based confidence interval.
 1
 

If the confidence interval does not pass through 0, it can be concluded that mediation is present.  

The mean of the k products represents the point estimate of the indirect effect, which is generally 

interpreted as the amount by which the outcome changes through the indirect pathway with each 

1-unit increase in the exposure.
 6-8

 The point estimate was, however, not directly meaningful in 

Manuscript 1 as the a pathway was estimated through linear regression while the b pathway was 

estimated through logistic regression. 

The bootstrapping analysis in Manuscript 1 was performed using a modified version of a SAS 

macro developed by Preacher and Hayes
7
 and further refined by Carson et al.

 9
  This macro is 

both appropriate for binary outcomes with continuous mediators and able to take into account 

complex survey weights and data clustering.
 9
 The test was performed separately for each of the 

four categories of non-traditional family, as recommended by Hayes et al.
 2
 If the indirect effect 

was significant for any of the categories then mediation was concluded to be present.
 2
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Appendix H  – Additional results from Manuscript 1 

Analysis of excluded data: 

Table 5.6. Baseline characteristics of excluded participants from the analysis using self-reported 

socioeconomic status to measure SES 

 Baseline characteristics of excluded participants 

(N = 5 221) 

 

 N % (95% CI)* % (95% CI), 

excluding missing 

category* 

Gender    

Male 2721 56.0 (53.6-58.3) 56.1 (53.7-58.4) 

Female 2125 43.8 (41.5-46.2) 43.9 (41.6-46.3) 

Missing 31 0.2 (0.0-0.4)  

Grade    

Grade 5 16 0.4 (0.0-0.7) 0.4 (0.0-0.7) 

Grade 6 1160 25.5 (20.6-30.4) 25.5 (20.6-30.4) 

Grade 7 1092 22.4 (19.2-25.7) 22.4 (19.2-25.7) 

Grade 8 918 17.1 (14.4-19.8) 17.1 (14.4-19.8) 

Grade 9 918 18.2 (14.6-21.9) 18.2 (14.6-21.9) 

Grade 10 719 15.5 (11.7-19.3) 15.5 (11.7-19.3) 

Grade 11 54 0.9 (0.5-1.3) 0.9 (0.5-1.3) 

Missing 16 0  

Self-Perceived Family Affluence    

Very well off 752 15.1 (13.3-16.9) 22.7 (20.3-25.2) 

Quite well off 885 19.3 (17.3-21.2) 29.0 (26.6-31.4) 

Average 1172 23.3 (20.8-25.9) 35.2 (32.2-38.2) 

Not very well off 275 5.5 (4.6-6.5) 8.3 (7.0-9.7) 

Not at all well off 173 3.2 (2.3-4.0) 4.8 (3.5-6.0) 

Missing 1620 33.7 (29.6-37.8)  

Family Affluence Scale    

0 (lowest) 20 0.4 (0.1-0.6) 0.6 (0.2-1.0) 

1 40 0.7 (0.4-1.1) 1.2 (0.6-1.8) 

2 84 1.2 (0.8-1.7) 2.0 (1.2-2.7) 

3 214 4.5 (3.6-5.4) 7.2 (5.8-8.7) 

4 363 8.5 (7.2-9.9) 13.6 (11.7-15.5) 

5 484 10.7 (9.3-12.0) 17.0 (15.5-18.6) 

6 550 12.2 (10.7-13.8) 19.5 (17.4-21.7) 

7 518 11.1 (9.7-12.6) 17.8 (15.5-20.1) 

8 360 8.4 (7.0-9.9) 13.5 (11.4-15.5) 

9 (highest) 232 4.8 (3.7-5.8) 7.6 (6.1-9.1) 

Missing 2012 37.4 (33.5-41.4)  

Immigrant Status    
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Lived in Canada ≥5 years 4374 88.3 (86.3-90.4) 93.9 (92.2-95.5) 

Lived in Canada <5 years 227 5.8 (4.2-7.3) 6.1 (4.5-7.8) 

Missing 276 5.9 (4.9-6.9)  

Parental Structure    

Traditional family 1574 35.3 (32.0-38.6) 43.2 (39.5-46.9) 

Reconstituted with irregular visitation 158 4.0 (3.1-4.9) 4.9 (3.8-6.0) 

Reconstituted with regular visitation 55 1.4 (0.9-1.8) 1.7 (1.1-2.3) 

Single parent with irregular visitation 410 8.7 (7.6-9.9) 10.7 (9.2-12.2) 

Single parent with regular visitation 103 2.3 (1.6-3.0) 2.8 (2.0-3.7) 

Other 1533 30.1 (27.2-32.9) 36.8 (33.4-40.1) 

Missing 1044 18.2 (16.1-20.3)  

Siblings    

≥1 sibling 3082 65.1 (62.5-67.6) 81.0 (79.1-82.9) 

Only Child 757 15.3 (13.8-16.8) 19.0 (17.1-20.9) 

Missing 1038 19.6 (17.5-21.8)  

Ethnicity    

Canadian 3662 69.3 (65.2-73.5) 74.1 (69.8-78.4) 

East and Southeast Asian 183 4.6 (3.1-6.1) 4.9 (3.3-6.5) 

South Asian 95 2.6 (1.6-3.7) 2.8 (1.7-3.9) 

Black 134 4.0 (2.7-5.4) 4.3 (2.9-5.7) 

Arab 50 1.5 (0.5-2.4) 1.6 (0.6-2.6) 

Latin American 31 1.0 (0.5-1.4) 1.0 (0.6-1.5) 

Other 404 10.6 (8.8-12.3) 11.3 (9.4-13.2) 

Missing 318 6.4 (5.4-7.5)  

Participation in Sports Club or Team    

No 1347 29.1 (27.0-31.2) 50.1 (46.7-53.5) 

Yes 1335 29.0 (25.5-32.5) 49.9 (46.5-53.3) 

Missing 2195 41.9 (37.7-46.1)  

N = Number of sampled individuals with complete valid data for all variables presented. 

*Estimated population characteristics after adjusting for sampling weights and clustering by 

classroom, school and province. 
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Mediation analysis using the Family Affluence Scale to measure socioeconomic status 

 

Table 5.7. Baseline characteristics of participants from the 2009/10 Canadian HBSC included in 

the analysis using the Family Affluence Scale to measure family-level wealth 

Variable N % (95% CI)* 

Gender   

Male 10 226 47.6 (46.0, 49.2) 

Female 11 209 52.4 (50.9, 54.0) 

Grade   

Grade 5 39 0.2 (0.0, 0.5) 

Grade 6 4 090 19.0 (15.6, 22.4) 

Grade 7 4 200 19.6 (17.2, 22.1) 

Grade 8 4 388 20.7 (18.1, 23.3) 

Grade 9 4 455 20.8 (17.6, 24.1) 

Grade 10 4 143 19.1 (15.8, 22.5) 

Grade 11 120 0.5 (0.3, 0.6) 

Family Affluence Scale   

0 (lowest) 23 0.1 (0.0, 0.1) 

1 97 0.3 (0.2, 0.4) 

2 380 1.9 (1.5, 2.3) 

3 984 4.8 (4.2, 5.4) 

4 2 135 10.9 (10.2, 11.7) 

5 3 389 16.4 (15.6, 17.1) 

6 4 536 21.4 (20.6, 22.2) 

7 4 545 20.6 (19.8, 21.5) 

8 3 360 15.1 (14.3, 15.9) 

9 (highest) 1 986 8.5 (7.8, 9.1) 

Immigrant Status   

Lived in Canada ≥5 years 20 569 95.7 (94.8, 96.5) 

Lived in Canada <5 years 866 4.3 (3.5, 5.2) 

Parental Structure   

Traditional family 15 139 71.4 (70.0, 72.8) 

Reconstituted with irregular visitation 1 593 7.1 (6.4, 7.7) 

Reconstituted with regular visitation 599 2.9 (2.6, 3.3) 

Single parent with irregular visitation 3 209 14.2 (13.3, 15.1) 

Single parent with regular visitation 895 4.4 (4.0, 4.8) 

Siblings   

≥1 sibling 18 370 86.9 (86.1, 87.7) 

Only child 3 065 13.1 (12.3, 13.9) 

Ethnicity   

Canadian 17 149 76.4 (73.0, 79.9) 

East and Southeast Asian 1 102 5.8 (4.1, 7.6) 

South Asian 573 3.3 (2.2, 4.4) 

Black 353 2.3 (1.7, 2.9) 

Arab 178 1.2 (0.6, 1.7) 

Latin American 164 1.0 (0.6, 1.3) 
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Other 1 916 9.9 (8.9, 10.9) 

Participation in Sports Club or Team   

No 9 391 44.8 (43.0, 46.6) 

Yes 12 044 55.2 (53.4, 57.0) 

N = Number of sampled individuals with complete valid data for all variables presented. 

*Estimated population characteristics after adjusting for sampling weights and clustering by 

classroom, school and province. 

 

Table 5.8. Association between family structure and family wealth, as measured through the 

Family Affluence Scale 

Family Structure Regression Coefficient (Standard Error)* 

 Boys Girls 

Traditional 0 (referent) 0 (referent) 

Reconstituted with irregular visitation -0.36 (0.09)** -0.54 (0.09)** 

Reconstituted with regular visitation 0.09 (0.15) -0.04 (0.10) 

Single parent with irregular visitation -0.97 (0.07)** -1.20 (0.07)** 

Single parent with regular visitation -0.21 (0.13) -0.57 (0.11)** 

All analyses account for sample weights and clustering by classroom, school and province 

*Adjusted for number of siblings, immigration status, ethnicity and grade. 

**Statistically significant (p≤0.05) 
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Table 5.9. Results of the analysis examining the association between family structure and organized sports participation and the extent to which it 

is mediated by family wealth, as measured using the Family Affluence Scale 

 Total Association*  Direct Association 
†
   Indirect Association 

Family Structure Odds Ratio (95% 

confidence interval) 

Odds Ratio (95% 

confidence interval) 

% Change
§
 Point estimate (Percentile 

95% CI)
 

Boys (N = 10 226)     

Traditional 1.00 (referent) 1.00 (referent) - 0 (referent) 

Reconstituted with irregular visitation 0.48 (0.38, 0.61) 0.51 (0.40, 0.65) 4.8 -0.06 (-0.10, -0.03) 

Reconstituted with regular visitation 0.75 (0.54, 1.04) 0.74 (0.54, 1.01) -6.9 0.02 (-0.03, 0.07) 

Single parent with irregular visitation 0.56 (0.48, 0.67) 0.66 (0.56, 0.77) 21.6 -0.16 (-0.20, -0.12) 

Single parent with regular visitation 0.69 (0.53, 0.90) 0.71 (0.55, 0.92) 7.1 -0.04 (-0.08, 0.00) 

Girls (N = 11 209)     

Traditional 1.00 (referent) 1.00 (referent) - 0 (referent) 

Reconstituted with irregular visitation 0.54 (0.44, 0.67) 0.60 (0.48, 0.74) 11.4 -0.11 (-0.15, -0.07) 

Reconstituted with regular visitation 0.66 (0.51, 0.86) 0.66 (0.50, 0.87) 0.0 -0.01 (-0.05, 0.04) 

Single parent with irregular visitation 0.54 (0.46, 0.64) 0.68 (0.58, 0.80) 29.8 -0.24 (-0.29, -0.19) 

Single parent with regular visitation 0.73 (0.57, 0.94) 0.81 (0.63, 1.04) 30.3 -0.11 (-0.17, -0.07) 

All analyses adjusted for sample weights and clustering by classroom, school and province. 

*Adjusted for number of siblings, immigration status, ethnicity and grade. 
†
Adjusted for number of siblings, immigration status, ethnicity, grade and Family Affluence Scale score. 

§
Percentage change in the odds ratio from Total Effect to Direct Effect model (i.e., prior to and after controlling for Family Affluence Scale score).  

Calculated as: (ORadjusted for FAS – ORunadjusted for wealth)/(ORunadjusted for wealth – 1)
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Figure 5.2. Flow chart of inclusion information for participants for the Family Affluence Scale 

analyses

26 078 participants 

21 435 participants 

Missing data on family structure 

Family structure reported as “other” 

Missing data on sports participation 

Missing information on family affluence 
scale 

1 044 participants 

1 533 participants 

1 317 participants 

403 participants 

Missing information on covariates 
332 participants 



149 

 

Appendix I  – Additional results from Manuscript 2 

Analyses by covariate: 

Table 5.10. Mean adjusted weekly hours of screen time (television, video games and computer) per covariate with imputation, by gender 

 Television
ϕ
 Computer

ϕ
 Video Games

ϕ
 Total Screen time

ϕ
 

 Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI) 

Boys     

Siblings     

None (Ref) 20.7 (19.2-22.3) 16.9 (15.5-18.4) 19.3 (17.9-20.7) 57.0 (53.4-60.6) 

≥1 20.4 (19.0-21.9) 16.3 (15.0-17.7) 18.7 (17.3-20.2) 55.5 (52.0-59.0) 

Perceived Family Affluence     

High (Ref) 20.2 (18.7-21.6) 16.0 (14.6-17.4) 17.9 (16.5-19.2) 54.0 (50.5-57.6) 

Average 20.8 (19.4-22.1) 16.5 (15.2-17.9) 19.4 (18.0-20.8) * 56.7 (53.4-60.1) * 

Low 20.8 (19.0-22.7) 17.4 (15.7-19.0)  19.8 (18.1-21.5) * 58.0 (53.7-62.2) * 

Immigration Status     

Lived in Canada ≥5 years (Ref) 20.9 (19.6-22.2) 16.4 (15.2-17.7) 19.2 (18.1-20.3) 56.5 (53.5-59.6) 

Lived in Canada <5 years 20.3 (18.5-22.1) 16.8 (15.1-18.6) 18.8 (17.0-20.7) 56.0 (51.5-60.4) 

Grade     

6 (Ref) 20.5 (19.0-22.1) 13.1 (11.7-14.6) 17.9 (16.3-19.5) 51.6 (47.6-55.5) 

7 21.3 (19.7-23.0) 15.4 (13.9-17.0) * 19.2 (17.6-20.8)  56.0 (52.0-60.0) * 

8 20.6 (18.9-22.3) 17.0 (15.5-18.4) * 19. 5 (18.0-20.9) * 57.0 (53.3-60.8) * 

9 20.7 (19.1-22.4) 19.1 (17.5-20.8) * 20.2 (18.6-21.8) * 60.0 (55.9-64.2) * 

10 19.7 (18.1-21.2) 18.5 (17.0-19.9) * 18.4 (17.0-19.9) 56.6 (53.0-60.1) * 

Ethnicity     

Canadian (Ref) 18.6 (17.5-19.7) 17.5 (14.0-21.0) 18.3 (17.2-19.4) 50.9 (48.3-53.5) 

East and Southeast Asian 17.9 (15.919.9) 19.6 (15.723.6)  18.2 (16.0-20.4) 53.7 (47.9-59.5) 

South Asian 19.3 (17.121.4) 17.5 (14.720.3) 17.3 (15.3-19.2) 51.1 (46.9-55.4) 
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Black 25.4 (22.0-28.8) * 15.4 (13.9-17.0)  19.9 (17.1-22.7) 62.9 (55.4-70.3) * 

Arab 21.7 (18.6-24.8)  13.1 (11.7-14.6) * 22.3 (19.1-25.6)  63.6 (55.5-71.8) * 

Latin American 22.7 (19.226.3)  17.6 (15.419.8)  18.5 (14.4-22.6) 58.8 (49.0-68.6) 

Other 18.4 (17.0-19.9) 14.6 (12.9-16.4) * 18.7 (17.2-20.2) 52.7 (49.5-56.0) 

Girls     

Siblings     

None (Ref) 20.1 (18.5-21.7) 19.4 (18.0-20.8) 11.5 (10.0-13.1) 51.1 (47.5-54.7) 

≥1 19.9 (18.5-21.3) 18.9 (17.7-20.1) 11.4 (9.8-12.9) 50.1 (46.7-53.5) 

Perceived Family Affluence     

High (Ref) 19.1 (17.7-20.5) 18.1 (16.8-19.4)  10.1 (8.8-11.5) 47.4 (44.0-50.7) 

Average 19.5 (18.1-20.9) 19.3 (18.1-20.6) * 11.0 (9.6-12.4) * 49.9 (46.6-53.2) * 

Low 21.4 (19.5-23.2) * 20.0 (18.6-21.5) * 13.2 (11.2-15.2) *  54.6 (50.3-58.9) * 

Immigration Status     

Lived in Canada ≥5 years (Ref) 20.5 (19.2-21.8) 19.5 (18.3-20.6) 11.2 (10.0-12.5) 51.2 (48.3-54.2) 

Lived in Canada <5 years 19.5 (17.5-21.4) 18.9 (17.1-20.6) 11.7 (9.6-13.7) 50.0 (45.3-54.7) 

Grade     

6 (Ref) 19.5 (17.6-21.3) 14.1 (12.7-15.4) 10.9 (9.3-12.4) 44.4 (40.6-48.2) 

7 20.3 (18.8-21.8) 18.6 (17.1-20.0) * 12.1 (10.5-13.8)  51.0 (47.2-54.8) * 

8 20.2 (18.5-22.0) 20.5 (19.1-22.0) * 12.3 (10.6-14.0) * 53.1 (49.1-57.1) * 

9 20.1 (18.6-21.7) 21.4 (20.1-22.7) * 11.5 (9.9-13.1) 53.0 (49.5-56.6) * 

10 19.8 (18.2-21.5) 21.2 (19.6-22.7) * 10.5 (8.8-12.1) 51.5 (47.6-55.4) * 

Ethnicity     

Canadian (Ref) 17.7 (16.6-18.8) 16.8 (15.6-18.1) 10.4 (9.2-11.5) 44.9 (42.1-47.7) 

East and Southeast Asian 17.0 (15.3-18.8) 21.9 (19.9-23.8) * 13.1 (11.3-14.9) * 52.0 (48.1-55.9) * 

South Asian 19.5 (17.9-21.0) 17.8 (15.7-19.9) 11.0 (9.1-12.8) 48.2 (43.9-52.5) 

Black 25.2 (22.2-28.2) * 20.7 (17.8-23.6)  12.8 (9.7-15.9) 58.7 (51.2-66.2) * 

Arab 22.0 (18.5-25.5) 21.5 (18.5-24.5) * 12.2 (9.0-15.4) 55.7 (47.6-63.8) * 

Latin American 20.0 (16.8-23.1) 17.9 (14.8-21.0) 10.0 (6.7-13.2) 47.9 (41.0-54.7) 

Other 18.6 (17.0-20.1) 17.6 (16.1-19.1) 10.8 (9.1-12.4) 46.9 (43.1-50.8) 

All analyses account for sample weights and clustering by classroom, school and province 

Ref = referent group 
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ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 

* Significantly different from referent group after taking into account multiple comparisons (Bonferroni-adjusted p-value<0.05) 
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Table 5.11. Unadjusted and adjusted relationships with being in the highest quartile of television viewing with multiple imputation, by gender, for 

covariates 

 Frequency Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Siblings    

None 29.6 (26.1-33.1) - - 
≥1 sibling 28.3 (26.4-30.2) 0.97 (0.89-1.06) 0.88 (0.76-1.01) 

Self-Perceived Family Affluence    

High 27.2 (24.9-29.5) - - 
Average 29.7 (27.4-32.0) 0.99 (0.89-1.09) 1.13 (0.99-1.29) 

Low 33.1 (28.7-37.6) 1.16 (1.01-1.33) 1.02 (0.90-1.15) 

Immigration Status    

Lived in Canada ≥5 years  28.4 (26.6-30.2) - - 
Lived in Canada <5 years 30.2 (24.4-36.0) 1.04 (0.91-1.19) 0.99 (0.88-1.12) 

Grade    

Grade 6 28.3 (25.2-31.3) - - 
Grade 7 30.6 (26.9-34.3) 1.11 (0.97-1.26) 1.00 (0.90-1.10) 

Grade 8 28.9 (25.5-32.2) 1.02 (0.90-1.16) 1.13 (0.98-1.30) 

Grade 9 28.7 (25.6-31.8) 1.01 (0.89-1.15) 0.98 (0.87-1.11) 

Grade 10 26.1 (22.9-29.3) 0.89 (0.77-1.02) 0.99 (0.90-1.07) 

Ethnicity    

Canadian 27.6 (25.7-29.4) - - 
East and Southeast Asian 26.4 (20.2-32.5) 0.69 (0.53-0.90) 0.69 (0.53-0.90) 

South Asian 29.7 (23.0-36.4) 0.81 (0.61-1.08) 0.84 (0.63-1.11) 

Black 50.1 (39.8-60.5) 1.94 (1.34-2.80) 1.93 (1.34-2.78) 
Arab 37.7 (28.6-46.8) 1.16 (0.84-1.61) 1.21 (0.87-1.68) 

Latin American 43.2 (30.7-55.8) 1.47 (0.96-2.23) 1.40 (0.93-2.12) 

Other 27.7 (23.8-31.7) 0.74 (0.60-0.91) 0.73 (0.59-0.90) 
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Girls    

Siblings    

None 27.3 (23.8-30.8) - - 
≥1 sibling 25.8 (24.1-27.5) 0.96 (0.88-1.05) 0.98 (0.84-1.14) 

Self-Perceived Family Affluence    

High 24.6 (22.6-26.6) - - 
Average 26.5 (24.3-28.7) 0.95 (0.86-1.04) 1.02 (0.90-1.17) 

Low 31.9 (28.1-35.8) 1.23 (1.09-1.39) 1.06 (0.92-1.21) 

Immigration Status    

Lived in Canada ≥5 years 26.0 (24.3-27.6) - - 
Lived in Canada <5 years 26.3 (20.1-32.6) 1.01 (0.86-1.18) 1.02 (0.89-1.17) 

Grade    

Grade 6 24.5 (20.9-28.0) - - 
Grade 7 26.3 (23.3-29.3) 1.02 (0.90-1.16) 0.95 (0.86-1.04) 

Grade 8 26.8 (23.4-30.3) 1.05 (0.91-1.20) 1.20 (1.06-1.36) 

Grade 9 26.5 (23.7-29.3) 1.03 (0.90-1.18) 0.95 (0.81-1.11) 

Grade 10 25.7 (22.4-29.0) 0.99 (0.85-1.15) 0.99 (0.90-1.08) 

Ethnicity    

Canadian 24.8 (23.1-26.5) - - 
East and Southeast Asian 22.9 (18.3-27.4) 0.67 (0.52-0.86) 0.67 (0.52-0.87) 

South Asian 27.2 (21.2-33.2) 0.84 (0.64-1.10) 0.89 (0.68-1.16) 

Black 47.4 (37.9-56.8) 2.02 (1.46-2.81) 1.92 (1.37-2.68) 
Arab 37.0 (23.8-50.3) 1.32 (0.84-2.08) 1.39 (0.88-2.18) 

Latin American 29.7 (18.6-40.8) 0.95 (0.60-1.51) 0.94 (0.59-1.50) 

Other 29.7 (26.1-33.4) 0.95 (0.79-1.14) 0.93 (0.77-1.12) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 

Ref = referent group  
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Table 5.12. Unadjusted and adjusted relationship with being in the highest quartile of computer use with multiple imputation, by gender, for 

covariates 

 Frequency Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Siblings    

None 25.0 (21.9-28.0) - - 
≥1 sibling 21.5 (19.7-23.3) 0.91 (0.84-0.99) 1.30 (1.12-1.50) 

Self-Perceived Family Affluence    

High 21.0 (19.0-22.9) - - 
Average 22.8 (20.5-25.1) 0.97 (0.88-1.08) 0.86 (0.74-0.99) 

Low 26.3 (22.2-30.5) 1.18 (1.02-1.36) 1.08 (0.95-1.22) 

Immigration Status    

Lived in Canada ≥5 years 21.7 (20.0-23.4) - - 
Lived in Canada <5 years 27.9 (22.6-33.2) 1.18 (1.03-1.35) 1.45 (1.25-1.67) 

Grade    

Grade 6 13.5 (11.3-15.7) - - 
Grade 7 18.8 (16.2-21.5) 0.85 (0.74-0.98) 0.95 (0.85-1.06) 

Grade 8 22.9 (20.3-25.4) 1.09 (0.96-1.23) 1.16 (1.00-1.35) 

Grade 9 28.5 (24.9-32.1) 1.46 (1.26-1.68) 1.06 (0.92-1.21) 

Grade 10 26.3 (23.2-29.5) 1.31 (1.13-1.52) 0.96 (0.88-1.04) 

Ethnicity    

Canadian 20.0 (18.3-21.7) - - 
East and Southeast Asian 28.1 (20.5-35.7) 0.99 (0.70-1.38) 1.02 (0.74-1.41) 

South Asian 25.0 (19.3-30.7) 0.84 (0.64-1.11) 0.89 (0.68-1.17) 

Black 33.6 (24.3-42.8) 1.28 (0.90-1.81) 1.20 (0.84-1.72) 

Arab 34.3 (22.5-46.1) 1.32 (0.82-2.11) 1.29 (0.81-2.05) 

Latin American 32.8 (20.6-44.9) 1.23 (0.75-2.02) 1.16 (0.70-1.90) 

Other 26.7 (23.1-30.4) 0.92 (0.74-1.15) 0.94 (0.77-1.16) 
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Girls    

Siblings    

None 32.4 (28.9-35.9) - - 
≥1 sibling 29.0 (27.1-30.8) 0.92 (0.85-1.00) 1.31 (1.14-1.49) 

Self-Perceived Family Affluence    

High 26.8 (24.6-29.0) - - 
Average 32.4 (30.1-34.8) 1.09 (1.01-1.18) 0.96 (0.85-1.09) 

Low 32.9 (29.1-36.7) 1.11 (0.98-1.26) 1.19 (1.04-1.35) 

Immigration Status    

Lived in Canada ≥5 years 29.2 (27.4-31.0) - - 
Lived in Canada <5 years 32.9 (26.8-38.9) 1.09 (0.95-1.25) 1.34 (1.19-1.50) 

Grade    

Grade 6 16.6 (14.2-19.1) - - 
Grade 7 27.7 (24.7-30.6) 0.96 (0.84-1.08) 1.07 (0.99-1.15) 

Grade 8 32.3 (28.8-35.8) 1.19 (1.05-1.36) 1.10 (0.97-1.25) 

Grade 9 35.0 (32.1-37.9) 1.35 (1.19-1.51) 0.96 (0.82-1.12) 

Grade 10 34.3 (31.1-37.6) 1.31 (1.14-1.50) 0.98 (0.90-1.06) 

Ethnicity    

Canadian 27.9 (25.9-29.9) - - 
East and Southeast Asian 43.1 (35.7-50.5) 1.50 (1.12-2.01) 1.55 (1.17-2.06) 
South Asian 27.3 (21.1-33.5) 0.75 (0.55-1.02) 0.79 (0.59-1.05) 

Black 39.3 (29.9-48.8) 1.29 (0.90-1.83) 1.22 (0.85-1.75) 

Arab 38.1 (26.5-49.8) 1.22 (0.79-1.88) 1.27 (0.83-1.96) 

Latin American 30.3 (18.5-42.1) 0.86 (0.54-1.38) 0.83 (0.52-1.34) 

Other 30.2 (26.0-34.3) 0.86 (0.70-1.05) 0.85 (0.69-1.04) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 5.13. Unadjusted and adjusted relationships with being in the highest quartile of video game use with multiple imputation, by gender, for 

covariates 

 Frequency Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Siblings    

None 38.4 (35.2-41.7) - - 
≥1 sibling 34.9 (33.2-36.7) 0.93 (0.86-1.00) 0.94 (0.81-1.07) 

Self-Perceived Family Affluence    

High 33.0 (31.0-35.0) - - 
Average 38.7 (36.3-41.2) 1.07 (0.98-1.17) 0.99 (0.88-1.11) 

Low 39.9 (35.3-44.5) 1.12 (0.98-1.28) 1.09 (0.99-1.20) 

Immigration Status    

Lived in Canada ≥5 years 35.5 (33.8-37.2) - - 
Lived in Canada <5 years 34.3 (29.2-39.5) 0.98 (0.87-1.09) 1.23 (1.09-1.39) 

Grade    

Grade 6 30.6 (27.6-33.5) - - 
Grade 7 34.7 (31.6-37.9) 0.97 (0.87-1.09) 1.06 (0.96-1.16) 

Grade 8 37.1  (34.3-39.9) 1.08 (0.97-1.19) 1.10 (0.96-1.26) 

Grade 9 40.4 (37.0-43.9) 1.24 (1.10-1.41) 0.98 (0.87-1.12) 

Grade 10 34.1 (30.7-37.6) 0.95 (0.83-1.09) 0.96 (0.89-1.04) 

Ethnicity    

Canadian 35.3 (33.5-37.1) - - 
East and Southeast Asian 34.4 (27.4-41.5) 0.91 (0.69-1.21) 0.93 (0.70-1.24) 

South Asian 30.2 (23.7-36.6) 0.75 (0.56-1.00) 0.79 (0.58-1.07) 

Black 39.5 (31.6-47.4) 1.13 (0.83-1.54) 1.09 (0.79-1.50) 

Arab 45.9 (35.1-56.7) 1.47 (1.00-2.18) 1.53 (1.03-2.26) 
Latin American 35.5 (23.0-47.9) 0.95 (0.58-1.57) 0.89 (0.54-1.47) 

Other 36.0 (31.5-40.5) 0.98 (0.81-1.18) 0.97 (0.80-1.17) 
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Girls    

Siblings    

None 17.1 (14.4-19.8) - - 
≥1 sibling 15.9 (14.6-17.2) 0.96 (0.87-1.06) 0.91 (0.78-1.06) 

Self-Perceived Family Affluence    

High 14.4 (13.0-15.8) - - 
Average 16.7 (15.0-18.5) 0.93 (0.83-1.05) 1.14 (0.99-1.31) 

Low 22.8 (18.9-26.8) 1.37 (1.17-1.60) 1.19 (1.03-1.38) 

Immigration Status    

Lived in Canada ≥5 years 15.8 (14.6-17.0) - - 
Lived in Canada <5 years 21.8 (16.8-26.7) 1.22 (1.05-1.41) 1.12 (0.98-1.28) 

Grade    

Grade 6 12.0 (9.6-14.3) - - 
Grade 7 17.7 (15.2-20.1) 1.14 (0.99-1.32) 0.93 (0.83-1.04) 

Grade 8 18.3 (15.7-21.0) 1.19 (1.03-1.38) 1.37 (1.17-1.60) 

Grade 9 17.3 (15.2-19.4) 1.11 (0.97-1.28) 1.12 (0.96-1.31) 

Grade 10 14.7 (12.5-16.8) 0.91 (0.78-1.07) 1.00 (0.90-1.10) 

Ethnicity    

Canadian 15.2 (13.9-16.5) - - 
East and Southeast Asian 22.9 (18.2-27.5) 1.34 (0.99-1.82) 1.30 (0.95-1.80) 

South Asian 15.5 (10.5-20.4) 0.83 (0.57-1.20) 0.88 (0.61-1.26) 

Black 21.0 (13.8-28.2) 1.21 (0.83-1.76) 1.13 (0.77-1.67) 

Arab 17.0 (8.8-25.2) 0.93 (0.56-1.52) 0.97 (0.60-1.58) 

Latin American 18.3 (9.2-27.5) 1.02 (0.59-1.74) 1.00 (0.57-1.75) 

Other 17.6 (14.2-21.1) 0.97 (0.80-1.18) 0.97 (0.80-1.18) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 5.14. Unadjusted and adjusted relationships with being in the highest quartile of total screen time* with multiple imputation, by gender, for 

covariates 

 Frequency Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 % (95% CI) OR (95% CI) OR (95% CI) 

Boys    

Siblings    

None 33.1 (29.4-36.7) - - 
≥1 sibling 30.2 (28.1-32.2) 0.94 (0.87-1.01) 1.02 (0.88-1.17) 

Self-Perceived Family Affluence    

High 28.4 (26.1-30.7) - - 
Average 33.0 (30.4-35.6) 1.02 (0.93-1.13) 1.02 (0.90-1.15) 

Low 36.3 (31.8-40.8) 1.18 (1.04-1.35) 1.04 (0.93-1.17) 

Immigration Status    

Lived in Canada ≥5 years 30.4 (28.3-32.4) - - 
Lived in Canada <5 years 34.5 (29.1-40.0) 1.10 (0.97-1.24) 1.20 (1.05-1.37) 

Grade    

Grade 6 12.0 (9.6-14.3) - - 
Grade 7 17.7 (15.2-20.1) 1.00 (0.88-1.13) 1.02 (0.92-1.12) 

Grade 8 18.3 (15.7-21.0) 1.04 (0.93-1.17) 1.15 (1.01-1.32) 

Grade 9 17.3 (15.2-19.4) 1.21 (1.06-1.39) 1.03 (0.91-1.16) 

Grade 10 14.7 (12.5-16.8) 1.03(0.90-1.19) 0.98 (0.90-1.06) 

Ethnicity    

Canadian 15.2 (13.9-16.5) - - 
East and Southeast Asian 22.9 (18.2-27.5) 0.86 (0.67-1.11) 0.87 (0.67-1.12) 

South Asian 15.5 (10.5-20.4) 0.72 (0.55-0.94) 0.76 (0.59-0.99) 

Black 21.0 (13.8-28.2) 1.45 (0.97-2.16) 1.40 (0.93-2.10) 

Arab 17.0 (8.8-25.2) 1.46 (1.05-2.04) 1.50 (1.08-2.10) 
Latin American 18.3 (9.2-27.5) 1.22 (0.73-2.02) 1.13 (0.68-1.90) 

Other 17.6 (14.2-21.1) 0.89 (0.73-1.07) 0.89 (0.74-1.07) 

Girls    
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Siblings    

None 25.4 (22.0-28.8) - - 
≥1 sibling 22.6 (21.0-24.2) 0.93 (0.85-1.01) 1.03 (0.87-1.20) 

Self-Perceived Family Affluence    

High 21.0 (19.1-23.0) - - 
Average 24.3 (22.2-26.4) 0.99 (0.89-1.09) 1.01 (0.89-1.15) 

Low 28.8 (24.7-32.8) 1.24 (1.08-1.43) 1.22 (1.07-1.40) 

Immigration Status    

Lived in Canada ≥5 years 22.7 (21.1-24.3) - - 
Lived in Canada <5 years 29.3 (23.1-35.5) 1.19 (1.02-1.38) 1.14 (1.00-1.31) 

Grade    

Grade 6 16.8 (14.5-19.1) - - 
Grade 7 22.8 (19.7-25.8) 1.01 (0.88-1.15) 0.98 (0.89-1.08) 

Grade 8 26.3 (23.1-29.5) 1.22 (1.07-1.39) 1.23 (1.06-1.42) 

Grade 9 25.1 (22.3-27.9) 1.15 (1.00-1.32) 1.10 (0.94-1.29) 

Grade 10 23.3 (20.1-26.5) 1.03 (0.88-1.22) 0.96 (0.88-1.06) 

Ethnicity    

Canadian 21.8 (20.1-23.5) - - 
East and Southeast Asian 27.3 (22.9-31.7) 1.02 (0.80-1.31) 1.00 (0.78-1.28) 

South Asian 25.9 (19.5-32.3) 0.95 (0.69-1.31) 1.00 (0.74-1.35) 

Black 40.4 (30.8-49.9) 1.84 (1.31-2.58) 1.75 (1.23-2.48) 
Arab 27.1 (16.1-38.1) 1.01 (0.63-1.61) 1.05 (0.66-1.67) 

Latin American 24.1 (13.3-35.0) 0.86 (0.52-1.42) 0.84 (0.51-1.39) 

Other 23.7 (19.8-27.6) 0.85 (0.70-1.02) 0.85 (0.71-1.01) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 

*
 ψ

Total screentime is calculated as the sum of time spent watching television, playing video games and using a computer recreationally. 
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Analyses considering spending >2 hours in each screen-based behaviour as the outcome 

Table 5.15. Unadjusted and adjusted relationships with spending >2 hours watching television per day, with multiple imputation, by gender 

 Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 OR (95% CI) OR (95% CI) 

Boys   

Custody   

Traditional   

Reconstituted with irregular visitation 1.03 (0.85-1.26) 1.00 (0.82-1.23) 

Reconstituted with regular visitation 0.75 (0.56-1.00) 0.76 (0.57-1.02) 

Single parent with irregular visitation 1.02 (0.87-1.19) 0.99 (0.85-1.16) 

Single parent with regular visitation 1.34 (1.04-1.72) 1.34 (1.03-1.73) 

Siblings   

None - - 
≥1 sibling 0.98 (0.90-1.07) 0.99 (0.91-1.08) 

Self-Perceived Family Affluence   

High - - 

Average 1.08 (0.98-1.19) 1.09 (0.99-1.20) 

Low 1.00 (0.87-1.14) 0.98 (0.85-1.13) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 0.91 (0.80-1.03) 0.89 (0.79-1.01) 

Grade   

Grade 6 - - 
Grade 7 1.06 (0.94-1.20) 1.07 (0.95-1.21) 

Grade 8 1.02 (0.90-1.15) 1.02 (0.90-1.15) 

Grade 9 1.07 (0.94-1.21) 1.06 (0.93-1.20) 

Grade 10 0.89 (0.78-1.01) 0.88 (0.77-1.01) 

Ethnicity   
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Canadian - - 
East and Southeast Asian 0.67 (0.54-0.83) 0.70 (0.56-0.86) 

South Asian 0.78 (0.59-1.04) 0.81 (0.61-1.09) 

Black 1.65 (1.12-2.41) 1.51 (1.01-2.25) 
Arab 1.31 (0.86-1.99) 1.36 (0.89-2.07) 

Latin American 1.42 (0.90-2.26) 1.42 (0.88-2.31) 

Other 0.76 (0.62-0.92) 0.75 (0.62-0.92) 

Girls   

Custody   

Traditional   

Reconstituted with irregular visitation 1.02 (0.87-1.20) 1.00 (0.85-1.18) 

Reconstituted with regular visitation 0.95 (0.76-1.19) 0.97 (0.77-1.22) 

Single parent with irregular visitation 1.17 (1.02-1.34) 1.14 (0.99-1.31) 

Single parent with regular visitation 0.99 (0.82-1.20) 0.98 (0.81-1.19) 

Siblings   

None - - 
≥1 sibling 0.98 (0.91-1.05) 1.00 (0.92-1.08) 

Self-Perceived Family Affluence   

High - - 

Average 0.94 (0.86-1.01) 0.93 (0.86-1.01) 

Low 1.24 (1.11-1.39) 1.23 (1.10-1.38) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 0.94 (0.83-1.07) 0.90 (0.79-1.04) 

Grade   

Grade 6 - - 
Grade 7 1.07 (0.97-1.18) 1.09 (0.99-1.20) 

Grade 8 1.01 (0.90-1.13) 1.01 (0.90-1.13) 

Grade 9 1.08 (0.96-1.21) 1.07 (0.95-1.20) 

Grade 10 1.00 (0.88-1.13) 0.98 (0.87-1.11) 

Ethnicity   
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Canadian - - 
East and Southeast Asian 0.59 (0.48-0.74) 0.61 (0.48-0.76) 

South Asian 1.06 (0.84-1.35) 1.13 (0.89-1.44) 

Black 1.57 (1.14-2.16) 1.42 (1.04-1.95) 
Arab 1.31 (0.92-1.86) 1.44 (1.00-2.07) 
Latin American 1.14 (0.73-1.79) 1.09 (0.68-1.73) 

Other 0.88 (0.76-1.02) 0.87 (0.74-1.02) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 5.16. Unadjusted and adjusted relationships with spending >2 hours using a computer per day, with multiple imputation, by gender 

 Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 OR (95% CI) OR (95% CI) 

Boys   

Custody   

Traditional - - 

Reconstituted with irregular visitation 1.12 (0.93-1.35) 1.07 (0.88-1.30) 

Reconstituted with regular visitation) 0.91 (0.68-1.23) 0.92 (0.68-1.25) 

Single parent with irregular visitation 1.14 (0.99-1.31) 1.06 (0.91-1.23) 

Single parent with regular visitation 1.04 (0.83-1.30) 1.10 (0.88-1.39) 

Siblings   

None - - 
≥1 sibling 0.91 (0.84-0.97) 0.95 (0.88-1.02) 

Self-Perceived Family Affluence   

High - - 

Average 1.01 (0.92-1.11) 0.99 (0.90-1.09) 

Low 1.17 (1.03-1.33) 1.16 (1.02-1.33) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 1.13 (1.01-1.28) 1.05 (0.93-1.18) 

Grade   

Grade 6 - - 
Grade 7 0.85 (0.75-0.96) 0.84 (0.74-0.96) 

Grade 8 1.02 (0.91-1.14) 1.01 (0.90-1.13) 

Grade 9 1.43 (1.25-1.65) 1.42 (1.24-1.64) 

Grade 10 1.33 (1.17-1.51) 1.31 (1.16-1.49) 

Ethnicity   

Canadian - - 
East and Southeast Asian 1.02 (0.76-1.35) 1.02 (0.78-1.35) 

South Asian 0.74 (0.56-0.97) 0.78 (0.60-1.02) 
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Black 1.24 (0.90-1.70) 1.19 (0.86-1.66) 

Arab 1.31 (0.81-2.13) 1.22 (0.75-1.97) 

Latin American 1.58 (1.00-2.48) 1.53 (0.95-2.48) 

Other 0.80 (0.65-0.98) 0.83 (0.68-1.01) 

Girls   

Custody   

Traditional - - 

Reconstituted with irregular visitation 0.98 (0.83-1.15) 0.92 (0.78-1.09) 

Reconstituted with regular visitation 1.24 (0.96-1.60) 1.34 (1.02-1.76) 

Single parent with irregular visitation 1.04 (0.91-1.19) 0.99 (0.86-1.14) 

Single parent with regular visitation 0.94 (0.78-1.13) 0.95 (0.78-1.17) 

Siblings   

None - - 
≥1 sibling 0.94 (0.87-1.01) 0.98 (0.91-1.06) 

Self-Perceived Family Affluence   

High - - 
Average 1.03 (0.94-1.12) 1.01 (0.92-1.10) 

Low 1.12 (0.98-1.28) 1.13 (0.99-1.29) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 1.08 (0.94-1.24) 0.97 (0.84-1.13) 

Grade   

Grade 6 - - 
Grade 7 0.89 (0.79-1.01) 0.88 (0.78-1.00) 

Grade 8 1.27 (1.14-1.43) 1.27 (1.13-1.43) 

Grade 9 1.39 (1.25-1.55) 1.38 (1.24-1.54) 

Grade 10 1.33 (1.17-1.52) 1.35 (1.19-1.53) 

Ethnicity   

Canadian - - 
East and Southeast Asian 1.35 (0.99-1.83) 1.38 (1.01-1.87) 

South Asian 0.86 (0.62-1.20) 0.91 (0.67-1.23) 
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Black 1.16 (0.83-1.61) 1.07 (0.75-1.51) 

Arab 1.63 (1.10-2.43) 1.70 (1.10-2.64) 

Latin American 0.73 (0.46-1.16) 0.71 (0.46-1.11) 

Other 0.83 (0.69-1.00) 0.84 (0.70-1.01) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 5.17. Unadjusted and adjusted relationships with spending >2 hours playing video games per day, with multiple imputation, by gender 

 Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 OR (95% CI) OR (95% CI) 

Boys   

Custody   

Traditional - - 

Reconstituted with irregular visitation 1.02 (0.85-1.22) 1.00 (0.84-1.20) 

Reconstituted with regular visitation 1.08 (0.83-1.39) 1.11 (0.85-1.45) 

Single parent with irregular visitation 1.09 (0.94-1.27) 1.05 (0.90-1.23) 

Single parent with regular visitation 1.14 (0.92-1.43) 1.13 (0.90-1.42) 

Siblings   

None - - 
≥1 sibling 0.94 (0.87-1.01) 0.98 (0.90-1.05) 

Self-Perceived Family Affluence   

High - - 

Average 1.07 (0.97-1.17) 1.06 (0.97-1.16) 

Low 1.14 (1.00-1.31) 1.11 (0.98-1.26) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 0.95 (0.85-1.06) 0.94 (0.83-1.06) 

Grade   

Grade 6 - - 
Grade 7 1.03 (0.92-1.16) 1.04 (0.93-1.16) 

Grade 8 1.03 (0.92-1.15) 1.04 (0.94-1.16) 

Grade 9 1.18 (1.04-1.35) 1.17 (1.03-1.32) 

Grade 10 0.96 (0.84-1.09) 0.95 (0.83-1.08) 

Ethnicity   

Canadian - - 
East and Southeast Asian 0.98 (0.75-1.26) 0.99 (0.76-1.29) 

South Asian 0.74 (0.56-0.96) 0.77 (0.58-1.02) 
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Black 1.28 (0.91-1.82) 1.28 (0.88-1.86) 

Arab 1.31 (0.82-2.08) 1.32 (0.84-2.08) 

Latin American 0.95 (0.58-1.54) 0.91 (0.55-1.50) 

Other 0.94 (0.79-1.12) 0.93 (0.78-1.11) 

Girls   

Custody   

Traditional - - 

Reconstituted with irregular visitation 0.96 (0.78-1.17) 0.95 (0.78-1.15) 

Reconstituted with regular visitation 1.13 (0.86-1.48) 1.19 (0.91-1.56) 

Single parent with irregular visitation 1.02 (0.87-1.19) 0.94 (0.80-1.10) 

Single parent with regular visitation 1.10 (0.88-1.39) 1.10 (0.88-1.38) 

Siblings   

None - - 
≥1 sibling 0.93 (0.86-1.01) 0.96 (0.88-1.04) 

Self-Perceived Family Affluence   

High - - 
Average 0.95 (0.86-1.05) 0.95 (0.86-1.05) 

Low 1.35 (1.17-1.56) 1.34 (1.16-1.54) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 1.13 (0.98-1.31) 1.07 (0.91-1.25) 

Grade   

Grade 6 - - 
Grade 7 1.08 (0.95-1.22) 1.08 (0.95-1.22) 

Grade 8 1.15 (1.01-1.31) 1.13 (0.99-1.28) 

Grade 9 1.11 (0.98-1.26) 1.09 (0.97-1.24) 

Grade 10 0.91 (0.78-1.05) 0.90 (0.77-1.04) 

Ethnicity   

Canadian - - 

East and Southeast Asian 1.27 (0.94-1.71) 1.25 (0.91-1.72) 

South Asian 1.04 (0.74-1.46) 1.14 (0.82-1.58) 
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Black 1.21 (0.86-1.71) 1.09 (0.78-1.51) 

Arab 0.85 (0.53-1.37) 0.88 (0.56-1.39) 

Latin American 0.94 (0.56-1.59) 0.93 (0.54-1.58) 

Other 0.92 (0.77-1.11) 0.92 (0.76-1.11) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 
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Table 5.18. Unadjusted and adjusted relationships with spending >2 hours in total screen time* per day, with multiple imputation, by gender 

 Bivariate Analysis Fully Adjusted
 ϕ
 Model 

 OR (95% CI) OR (95% CI) 

Boys   

Custody   

Traditional - - 

Reconstituted with irregular visitation 1.11 (0.79-1.54) 1.07 (0.76-1.49) 

Reconstituted with regular visitation 0.69 (0.45-1.08) 0.66 (0.43-1.01) 

Single parent with irregular visitation 0.99 (0.77-1.29) 0.95 (0.74-1.23) 

Single parent with regular visitation 1.55 (0.97-2.50) 1.65 (1.01-2.67) 

Siblings   

None - - 
≥1 sibling 0.92 (0.81-1.03) 0.94 (0.83-1.06) 

Self-Perceived Family Affluence   

High - - 
Average 1.17 (0.98-1.40) 1.17 (0.97-1.41) 

Low 0.98 (0.76-1.27) 0.97 (0.75-1.25) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 0.87 (0.73-1.05) 0.87 (0.73-1.05) 

Grade   

Grade 6 - - 
Grade 7 0.84 (0.69-1.01) 0.82 (0.68-1.01) 

Grade 8 1.00 (0.83-1.21) 1.00 (0.82-1.23) 

Grade 9 1.48 (1.18-1.85) 1.55 (1.22-1.97) 

Grade 10 1.22 (0.98-1.51) 1.21 (0.97-1.51) 

Ethnicity   

Canadian - - 
East and Southeast Asian 0.66 (0.41-1.07) 0.65 (0.40-1.05) 

South Asian 0.77 (0.48-1.22) 0.81 (0.51-1.29) 
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Black 0.93 (0.47-1.84) 0.82 (0.39-1.75) 

Arab 3.26 (1.12-9.46) 3.55 (1.25-10.03) 
Latin American 1.03 (0.45-2.33) 1.06 (0.45-2.53) 

Other 0.77 (0.53-1.11) 0.76 (0.52-1.09) 

Girls   

Custody   

Traditional - - 

Reconstituted with irregular visitation 1.00 (0.75-1.33) 0.95 (0.71-1.27) 

Reconstituted with regular visitation 0.91 (0.67-1.23) 0.95 (0.71-1.28) 

Single parent with irregular visitation 1.12 (0.91-1.39) 1.08 (0.88-1.34) 

Single parent with regular visitation 1.18 (0.83-1.68) 1.18 (0.83-1.69) 

Siblings   

None - - 
≥1 sibling 0.84 (0.73-0.95) 0.86 (0.75-0.98) 

Self-Perceived Family Affluence   

High - - 
Average 1.06 (0.93-1.21) 1.03 (0.89-1.19) 

Low 1.12 (0.91-1.37) 1.14 (0.92-1.41) 

Immigration Status   

Lived in Canada ≥5 years - - 
Lived in Canada <5 years 0.89 (0.73-1.09) 0.75 (0.59-0.95) 

Grade   

Grade 6 - - 
Grade 7 0.86 (0.74-1.00) 0.88 (0.76-1.02) 

Grade 8 1.25 (1.05-1.48) 1.23 (1.04-1.46) 

Grade 9 1.25 (1.06-1.47) 1.24 (1.05-1.47) 

Grade 10 1.28 (1.07-1.54) 1.26 (1.05-1.51) 

Ethnicity   

Canadian - - 
East and Southeast Asian 0.90 (0.61-1.33) 0.91 (0.61-1.33) 

South Asian 0.81 (0.49-1.35) 0.89 (0.53-1.52) 
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Black 0.97 (0.50-1.88) 1.00 (0.50-2.01) 

Arab 1.38 (0.62-3.08) 1.43 (0.65-3.16) 

Latin American 3.05 (1.01-9.19) 3.03 (1.05-8.75) 

Other 0.56 (0.41-0.77) 0.53 (0.38-0.73) 

All analyses account for sample weights and clustering by classroom, school and province. Statistically significant odds ratios are shown in bold 

(i.e., 95% confidence intervals do not cross through the null). 
ϕ
 Adjusted for the following covariates: grade, immigration status (immigrated <5 years ago vs >5 years ago), siblings (only child vs has siblings), 

ethnicity and self-reported family affluence (low, average or high) 

*
 
Total screentime is calculated as the sum of time spent watching television, playing video games and using a computer recreationally. 

 


