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Abstract 

The growing prevalence of childhood and adolescent physical inactivity and 

obesity are major concerns in Canada. Physical activity promoted within schools should 

be seen as a way to address these problems, since the majority of children receive public 

schooling. Research highlighting in-school physical activity helps influence school board 

and public health officials to create a physically active school environment. 

Consequently, this study has two objectives. The first is to describe the prevalence of in-

school physical activity and four dependent variables in a nationwide sample of 9717 

students, using data from the Health Behavior in School–aged Children survey. 

Dependent variables include life satisfaction, self-rated health, academic performance, 

and out-of-school physical activity. The second objective examines the association 

between in-school physical activity levels and these dependent variables, while 

controlling for potential confounders. 

Using existing data from the 2005/06 Health Behaviour in School-aged Children 

Survey, a partial proportional odds model form of ordinal logistic regression was fitted in 

order to investigate the relationship between in-school physical activity and self-rated 

health, life satisfaction, academic performance, and out-of-school physical activity, while 

controlling for potential confounders. The results showed a significant positive 

relationship between in-school physical activity and life satisfaction (OR range: 1.18 – 

1.50), in-school physical activity and self-rated health (OR range: 1.10 – 2.86), in-school 

physical activity and academic performance (OR range: 1.20 – 1.40), and in-school 

physical activity and out-of-school physical activity (OR range: 1.09 - 6.68). 



 iv 

Consequently, it is recommended that school environments which encourage physical 

activity continue to be promoted, and future studies continue to explore the benefits of in-

school physical activity. 
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Chapter 1 

Introduction 

 

Physical inactivity among Canadian adolescents is a major health concern. 

According to Statistics Canada, in 2005 over half of Canadians aged 5 to 17 were not 

active enough for optimal growth and development, using energy expenditure of at least 

eight kilocalories per kilogram of body weight per day as the minimum requirement (1). 

When physical activity was defined as 60 minutes of moderate-to-vigorous intensity five 

days a week, only 45% of students in grades 6 to 10, in Canada, in 2006, were classified 

as physically active (2).  Insufficient levels of moderate-to-vigorous physical activity are 

a growing concern since this places youth and adolescents at risk of many negative health 

consequences, including obesity (3-4). In fact, the prevalence of obesity in Canada in 

2004 among children ages 2 to 17 was 8%, almost triple that of 25 years earlier (5), and 

approximately 18% of children aged 2 to 17 years were categorized as overweight (6). 

Childhood and adolescent obesity is a serious problem, since it is associated with many 

negative health conditions (7-9) and may also lead to further complications in adulthood 

(10-12). 

A physically active lifestyle should be promoted among youth and adolescents 

since physical activity has been known to have a positive impact on the unhealthy 

weights of children and adolescents (13, 14). According to the Public Health Agency of 

Canada’s Physical Activity Guide to Healthy Active Living, over a period of 5 months, 

youth should steadily increase physical activity in order to achieve at least 60 minutes of 

moderate physical activity per day and at least 30 minutes of vigorous physical activity 
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per day, and should decrease sedentary behaviours by at least 90 minutes per day (15). 

Similar guidelines have been proposed by researchers who recommend 60 minutes of 

moderate to vigorous physical activity per day as a minimum level for children and 

adolescents (16-19). 

Schools represent an ideal setting to promote physical activity among youth and 

adolescents, since the majority of youth and adolescents in Ontario attend public schools. 

Research into the benefits of in-school physical activity will aid teachers and principals 

with an understanding of the importance of in-school physical activity and encourage 

them to implement relevant programs. Although there are many outcomes which may be 

of interest to local school boards, students’ life satisfaction, self-rated health, academic 

performance, and out-of-school physical activity levels are likely to be of particular 

interest, since these variables describe the overall wellbeing of students. 

This study examines in-school physical activity in relation to life satisfaction, 

self-rated health, academic performance, and out-of-school physical activity by fitting 

four ordinal regressions. Odds ratios is used to measure the direction and magnitude of 

each of the four relationships, and recommendations are developed from the results. 

Chapter 2 begins with a literature review of the independent and dependent variables 

used in this study. The research objectives are outlined in Chapter 3, and Chapter 4 

explains the survey used in this study and also describes the validity and reliability of 

each of the key study variables. The analysis section describes the univariate, bivariate, 

and multivariate analyses in detail and explains the steps taken to fit the partial 

proportional odds model. Chapter 5 is a detailed account of the results, followed by the 

discussion in Chapter 6. The discussion provides an interpretation of the results, 
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examines the limitations of the study and outlines the contributions of this study to public 

health practice. Future research topics are then proposed, followed by an overall 

conclusion in Chapter 7. 
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Chapter 2 

Literature Review 

In the following chapter, the life satisfaction, self-rated health, academic 

performance and out-of-school physical activity measures are explained in detail. The 

literature review also examines the relationship between each dependent variable and 

physical activity. 

2.1 Review of the Four Study Variables in Relation to Physical Activity 

Life satisfaction, self-rated health, academic performance and out-of-school 

physical activity were chosen for study because of their availability in a pre-existing 

dataset. There are also practical reasons to investigate the relationship between in-school 

physical activity and these variables. Firstly, life satisfaction and self-rated health reflect 

the general wellbeing of students, which includes physical, psychosocial, scholastic, 

political, sexual, and consumer domains (20, 21). Principals and teachers should also be 

interested in the academic performance outcomes, since scholastic excellence is of central 

concern. Furthermore, a relationship between in-school and out-of-school physical 

activity may encourage in-school physical activity as a means of promoting overall 

student physical activity. Previous studies have, in fact, explored childhood physical 

activity and life satisfaction, self-rated health, academic performance, and out-of-school 

physical activity. As described below, authors of most of these studies have advocated for 

physical activity. 
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(1) Life Satisfaction 

Self-rating of life satisfaction appeared as early as 1965 when a one-scale measure 

was created to estimate general life satisfaction (22). In 1991, an important contribution 

to life satisfaction measurement was made, resulting in the students’ life satisfaction scale 

(SLSS). This scale draws upon both psychological and sociological research in order to 

understand life satisfaction (21). Other researchers have also viewed life satisfaction as 

being structured by goals (21, 23). Life satisfaction among adolescents and youth can be 

categorized into four main developmental tasks, and fulfillment of these tasks can have 

an impact on overall life satisfaction (21). These developmental tasks are defined as 

follows: 

 
1. Scholastic achievement to qualify for further 

education 

2. Development of social and sexual 
relationships 

3. Building up a consumer lifestyle 
4. Building up ethical and political system of 

values 
 

The components of life satisfaction and self-rated health measures are, in fact, 

different. Self-rated health includes the physical and psychosocial dimensions of personal 

health (20), whereas life satisfaction is inclusive of personal and environmental factors 

relating to an individual’s satisfaction. Measuring both self-rated health and life 

satisfaction may therefore provide further insight to a holistic perspective on students’ 

wellbeing. 

 There has been only a limited number of research studies exploring the 

relationship between youth and adolescent physical activity and life satisfaction. One 
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study conducted in 2004 cites two other studies that examined the relationship between 

life satisfaction and physical activity behaviours among adolescents (24-26). In the first 

cited study, physical activity levels as well as demographic, socioeconomic, and 

psychosocial covariates were collected from 4,025 persons through interviews in 1965 

and 1974 (24). The results showed a decline in physical activity from 1965 to 1974, 

associated with low life satisfaction in addition to social isolation, depression, and 

perceived health as less than “excellent”. The second cited study involved a survey of 

1,671 Danish adolescents aged 11, 13, and 15, and collected information on adolescents’ 

social backgrounds, social networks, health, life satisfaction, and health behaviour (24). 

Thirty-seven percent of students reported some physical exercise in their leisure time 

sufficient to make them breathless or sweat at least four times a week, 43% engaged in at 

least 4 hours/week of physical activity, while 8% did not carry out any physical exercise 

at this level during their leisure time (25). The study found that high intensity physical 

activity was associated with a high degree of life satisfaction, in addition to strong social 

integration in a peer group, easy contact with parents and friends, and physical exercise 

among parents and best friends. The most important motives for physical exercise were to 

improve health, to get in good shape, to have fun, and to make new friends.  

The study conducted in 2004 investigated the effects of race and gender on the 

relationship between life satisfaction and self-reported physical activity. Information on 

4,758 US students in grades 9 through 12 was collected through the CDC Youth Risk 

Behaviour Survey. The measure of life satisfaction encompassed six areas: (1) family 

life, (2) friendships, (3) school experience, (4) oneself, (5) where one lives, and (6) 

overall life. Results indicated that the odds of white female students who engaged in no 
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physical activity reporting dissatisfaction with their lives was 1.33 that of white females 

who participated in team sports at school (OR: 1.33, 95% CI: 1.16 – 1.96). The odds 

ratios for white males, black females, and black males, respectively, were 1.36 (95% CI: 

1.02 – 1.81), 1.01 (95% CI: 0.84-1.20), and 1.40 (95% CI: 1.12-1.75). This study 

indicated that a significant relationship existed between life satisfaction and physical 

activity for all sex and race combinations, except for black females (25).  

There were several strengths noted in this study. Firstly, the sample size was 

relatively large, which is an indication that this study had adequate power. Power is the 

ability of a study to demonstrate an association if one exists (27). Consequently, there is 

adequate power in this study to examining the effects of race and gender on the 

relationship between life satisfaction and self-reported physical activity. Additionally, a 

fairly high response rate at 72% from schools and 88% from classes was achieved. In 

order to help ensure that the study population was representative of the overall 

population, the researchers applied a stratified sampling design, with the sample being 

stratified by school sizes. Additionally, a valid life satisfaction survey was used in this 

study, which helped minimize systematic misclassification bias. Misclassification occurs 

when students in the sample are assigned into the wrong categories. If the 

misclassification occurs more in one group than another group, the misclassification is 

considered differential and may result in either an underestimation or overestimation of 

the odds ratios. If the misclassification occurs equally in all groups being compared, the 

misclassification is considered non-differential and will result in underestimation of the 

odds ratios (28). The analysis chosen for this study was appropriate, as multivariate 

logistic regression was modelled and accounted for clustering within schools and 
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classrooms. The analysis also incorporated age, school size, race, and sex as potential 

confounders. 

There were some limitations to this study. Firstly, the study was cross-sectional, 

which means a casual relationship could not be inferred from the results. Additionally, 

the self-reported physical activity questionnaire was not validated, which introduces a 

potential misclassification bias. Since surveys were used to analyze both life satisfaction 

and physical activity, the study may have random misclassification, which occurs when 

students randomly underestimate or overestimate their responses to the survey. Random 

misclassification is true of all surveys and results in random error instead of any study 

biases (28). 

Overall, the researchers did a thorough job in making sure the sample was 

representative of the actual population, the analysis was appropriate, and measures were 

taken to minimize study biases. A future prospective, retrospective or experimental study 

would help determine the potential of a causal relationship between physical activity and 

life satisfaction, which is likely, in turn, to have more generalizable results. 

Generalizability relates to the ability of a study to be reproduced in other study 

populations and yield a similar finding (28). There are no fixed rules for a study’s 

generalizability; however, since the study sample was selected to be representative of all 

public schools in North Carolina, USA, the results may have generalizability in the state 

of North Carolina. 

 

(2) Self-Rated Health  

Self-rated health is an important indicator of health. It is measured by asking 

people to rate their health on a scale from poor to excellent (20, 21). Questions about self-
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rated health began to appear in the early 1980’s, a time when psychosocial epidemiology 

was rapidly gaining prestige (20). The measure is now one of the most commonly used 

measures of health status (29), primarily since it reflects a holistic definition of health 

inclusive of physical and psychosocial dimensions (20). Data collection is also very easy 

(29). 

Studies have reported the association between students’ physical activity and self-

rated health (30, 31). Individuals who engage in regular physical activity report a higher 

health status than individuals who do not engage in regular physical activity, after 

controlling for age, gender, income, and educational attainment (30, 31). One study 

observed physical activity levels of male and female twins aged 16 to 18. Students who 

reported physical activity at least 4-5 times a week were classified as physically active 

and those who reported physical activity less than two times per month were classified as 

physically inactive. The study reported that physical activity among both males and 

females was significantly associated with good self-perceived health while physical 

inactivity was associated with poor self-perceived health. The odds of physically inactive 

males and females, respectively, reporting themselves in average health was found to be 

2.16 (95% CI: 1.41 to 3.31) and 2.22 (95% CI: 1.32 to 3.75) that of reporting very good 

health (32).  

There are several different strengths of this study. Firstly, the sample was fairly 

large as it consisted of 4906 teenagers. The sample was initially selected from 

questionnaires sent to 16 year olds who were identified under the Central Population 

Registry in Finland. Choosing a sample from the central registry helped minimize 

selection bias as well as increased the generalizability of the study to a population of 
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Finnish teenagers. A selection bias occurs when the population selected for study differs 

from those who are not selected, and affects the accuracy of the odds ratios (28). 

Furthermore, the sample was followed for 2 years and had a high response rate of 82% 

(75.8% boys and 81.9% girls). The study was longitudinal, which is a strong study design 

when assessing a causal relationship. Additionally, the physical activity and self-rated 

health questionnaires were both validated from previous studies, which helped minimize 

misclassification bias. Finally, the analysis was appropriate in this study. The logistic 

regression controlled for multiple covariates and considered dependence within the 

sample by using the generalized estimating equations in PROC GENMOD in SAS.  

One weakness of this study was that students who completed the survey were 

teenagers aged 16 to 18 years old. The results may therefore be generalizable only to 

older teenagers since older teenagers have different choices over their physical activity 

than younger individuals. Additionally, since the study variables were assessed by self-

recall questionnaires, the results are subject to recall bias. Overall this study was designed 

well, analyzed appropriately, and presented meaningful results, since it used a 

prospective study design, lasted two years in duration, had a large sample size and high 

response rate, and applied a strong analytical design which controlled for confounding 

and interdependence. 

Another study in Europe examined the relationship between self-perceived health 

and a number of psychosocial and health behaviours in a sample of 1,100 high school 

students. The study reported a positive relationship between physical activity and self-

perceived health. The study reported that the odds of students who engaged in sport 

activity “sometimes/once or twice a month” rating themselves as poor/fair health was 
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1.58 (95% CI: 1.10-2.49) that of students who participated in sport activity “on a weekly 

basis”. The odds of students who engaged in no sporting activity reporting poor/fair self-

perceived health was 1.66 (95% CI: 1.10 – 2.99) that of students who engaged in sport 

activity “on a weekly basis”. This study also reported a positive relationship between 

self-perceived health and self-perceived fitness. The odds of students reporting poor/fair 

self-perceived fitness rating their health as poor/fair was 4.87 (95% CI: 3.23-7.33) that of 

students reporting good/excellent self-perceived fitness. The odds were significantly 

higher for male students (OR = 10.86, 95% CI: 5.26-22.67) than female students (OR = 

3.20, 95% CI: 1.94-5.28) (33). 

Results from the 2000/01 Canadian Community Health Survey (CCHS), indicate 

that approximately 30% of adolescents aged 12 to 17 failed to rate their health as very 

good or excellent. The odds of reporting very good/excellent health was significantly 

lower for teens who were physically inactive during their leisure time than for students 

who were physically active. Among 12 to 14 year olds and 15 to 17 year olds, 

respectively, the odds of inactive students reporting their health as very good/excellent 

was  0.75 (95% CI: 0.62, 0.91) and 0.65 (95% CI: 0.54, 0.79) that of teenagers who were 

regularly active during leisure time (34). Another analysis which considered physical 

inactivity among 13 to 19 year olds, using the Ontario Health Survey, found that 

perceived future health problems and perceived health status were significantly 

associated with physical inactivity (35). 

As mentioned, self-rated health is inclusive of physical and psychosocial 

determinants of health. Self-perception may be considered a psychological component of 

self-rated health and closely linked to self-esteem and self-confidence. One study 
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reported that an increase in physical activity is associated with a change in self-

perception of social and athletic skills. This study examined 5,260 females and 3,410 

males aged 10 to 16 years in 1997 and again in 1999. Females who increased their 

physical activity by 5-10 hours a week from 1997 to 1999 were 61% more likely to have 

increased their social confidence (OR = 1.61, 95% CI: 1.29 – 2.00), and 44% more likely 

to have increased their athletic confidence (OR = 1.44, 95% CI: 1.16 – 1.79) than females 

who did not increase their levels of physical activity. In males, those who increased their 

physical activity by 5-10 hours a week were 45% more likely to have increased their 

social confidence (OR: 1.45, 95% CI: 1.08–1.97) (36). 

The sample size in this study was fairly high which helped in providing adequate 

power for detecting an association between physical activity and self-perception of social 

and athletic skills. The self-rated measures of physical activity and self-perception were 

both validated which helped reduce systematic misclassification by properly categorising 

levels of physical activity and self-perception. Furthermore this was a 2 year prospective 

study. The strong study design and lengthy study duration provided evidence for a causal 

relationship. Finally, both linear and logistic regressions were conducted, while 

controlling for age, sex, BMI, smoking, body image, baseline physical activity, and 

baseline self-perception. Clustering between siblings was also incorporated into the 

analyses. 

The original population was mailed an introduction letter describing the research 

and was later mailed a second letter which served as the baseline survey. Only 63% of 

children ages 9 to 14 responded to the survey from the initial letter mailed. Furthermore, 

students who either reported unrealistic levels of physical activity or who did not 
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complete the survey fully were excluded. A response bias, which is a form of selection 

bias (28), may have been present in this study, as the 37% of individuals who declined 

participation may have had health characteristics different than students who participated 

in the study. Overall, the researchers did a thorough job in designing and conducting this 

study and analyzing the results. However, because of the low response rate, caution 

should be placed on the generalizability of the results. 

Studies have also reported a correlation between physical activity with each of 

self-efficacy, self-esteem, self-confidence, and self-concept, among youth and 

adolescents (37). In one study, 96 children aged 10 to 16 were recruited from urban and 

suburban families through a paediatrics clinic and from two work sites. A questionnaire 

was used to collect information about students’ self-concept. Physical activity was 

assessed through an accelerometer which was worn in intervals during one week.  The 

results showed that physical activity was correlated with subscales of self-efficacy, 

including support seeking (r = 0.28 , p < 0.01), perceived barriers (r = 0.32, p < 0.002) 

and perceived alternatives (r = 0.34, p < 0.001). The multivariate analysis controlled for 

age and sex. Overall, the study reported that children who reported high levels of self-

efficacy had significantly higher physical activity levels than children with low levels of 

self-efficacy (OR, 4.07; 95% CI: 1.03-16.30).  The study also reported that students who 

did not engage in vigorous physical activity often rated their behaviour, happiness, 

intellectual, and popularity subscales of self-esteem lower than children who engaged in 

vigorous physical activity often (p < 0.05) (37).  

In order to minimize misclassification bias, physical activity was measured 

through reliable accelerometers and the self-perception of social and athletic skills were 
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measured through a validated survey and the analysis controlled for confounding 

variables. The study, however, involved a very small sample size. Furthermore, because 

the study was cross-sectional in design, a causal relationship could not be determined 

between physical activity and the other variables. Additionally, since those who 

presented at paediatric clinics may be more health conscious than the general population, 

selection bias may have been present. The awarding of stipends to families who 

participated in the survey may have also further biased the selection of children from 

certain income bracket families to more likely participate in the study. The selection bias 

from this study may have affected the generalizability of the results. Because of the 

multiple limitations, caution should be used in interpreting the results. Rather, the author 

recognized that the results provide a conceptual framework for understanding physical 

activity levels in children and the relationship to psychosocial variables. 

Psychological benefits of regular aerobic exercise in adolescents were examined 

in another study (38), where approximately 1000 adolescents aged 14 to 18 received a 

series of questionnaires that assessed anxiety-depression, smoking and drinking 

behaviour, self-image, and other outcomes. The results reported that regular exercise was 

related to a more favourable self-image. Adolescents who engaged in regular physical 

activity had less anxiety-depression and displayed much less social and behavioural 

inhibition than adolescents who did not engage in regular physical activity (38). Although 

these psychological measures are not synonymous with self-rated health, they are likely 

to be a component of the overall self-rated health measure.  

The sample in this study was relatively large, which is an indication that this 

study had adequate power in order to determine an association between regular aerobic 
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exercise and psychological variables. A stratified sampling technique ensures equal 

representation from each of four different types of schools: (1) secondary school, (2) 

comprehensive school, (3) technical-grammar school, and (4) grammar school. In the 

analysis, interrelationships between the different domains of psychological health were 

examined and the variable sex was also controlled. Furthermore, the psychological 

variables as well as physical activity were all recorded using previously validated 

surveys, thus helping to reduce systematic misclassification. 

Despite the large sample size, the response rate was 63.4%, which introduced the 

potential for a response bias. The study design was cross-sectional, which again makes a 

causal relationship impossible to determine. Although this study was designed well and 

analyzed appropriately, the selection of 9 schools from one area and a response bias 

affects the generalizability of the results. 

 

(3) Academic Performance 

An important goal of this present study is to explore physical activity in relation 

to academic performance. This should be of particular interest for principals and 

educators. Furthermore, self-reported academic performance may be a good indicator of 

scholastic achievement (39). There are divided findings on the topic of physical activity’s 

impact on academic performance.  While some researchers have reported positive 

associations between physical activity and academic performance (40, 41), others have 

failed to find a relationship (42-45), while others have observed negative associations 

(46, 47). 

 The Vanves (France), Trois Rivières, and SHAPE studies are three commonly 

cited prospective studies which indicated that physical activity could have positive effects 
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on academic performance (40). In the Vanves study, carried out in the 1950`s, the school 

week was lengthened from 32 to 42 hours for students in an experimental school, and 

academic instruction was decreased by 26%. The control schools maintained a standard 

curriculum. Although this study did not contain any statistical analysis, the study reported 

that students attending the experimental school appeared more calm and attentive, with 

fewer discipline problems and less absenteeism than control students. This study 

suggested a relationship between in-school physical activity and academic performance 

(40). Although the original study was never translated into English, this study is 

commonly cited by all because it examined the effects of a dramatic intervention which 

did not take away from academic performance. Although this study highlights the 

potential for a relationship between academic performance and physical activity, it is 

hard to draw any substantial evidence from this study. The experimental group selected 

was small, and no covariates were controlled. Furthermore, students in the experimental 

group were also given naps and vitamin supplements to adapt to the long school day. As 

a result, the naps and vitamin supplements were co-interventions. A co-intervention is a 

form of intervention bias, and occurs when some of the students receive unaccounted for 

interventions at the same time as the study treatment (27). Because everyone in the 

intervention group received naps and vitamins, there is no way to separate the affects of 

naps and vitamins from the physical activity program. The benefits of the intervention 

should therefore be attributed to the overall comprehensive intervention, inclusive of 

physical activity, naps, and vitamin supplements, rather than the physical activity 

program alone. Finally, this study is not generalizable since the study was conducted in 
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the 1950’s and it would be quite difficult to lengthen the school day in order to conduct 

an experiment in present schooling systems. 

The Trois Rivières study was a prospective study involving 546 students. In the 

experimental group, students in grades 1 to 6 (ages 6 to 12) undertook one additional 

hour per day of physical activity, taught by a physical activity specialist. The control 

group, drawn from other grade 1 to 6 classes, received the standard physical activity 

program for Quebec primary students, consisting of a single 40 minute period per day, 

led by a non-specialist. The control group received 13% - 14% more academic instruction 

than the experimental group. It was reported that students in the experimental group from 

grades 2 to 6 showed significantly higher academic gains than students in the control 

group, with a larger academic gain in females than males. Student achievement was 

analyzed by subject, (French, math, English, and natural science), each containing 

multiple categories. Overall, the experimental group received higher marks in 23 

categories, the control group in 8 categories, and there was no difference between the two 

groups in 38 categories. The study supported the claim that an increase in physical 

activity may have a positive impact on student academic achievement (40).  

The sample in this study was relatively large, which is an indication that this 

study had adequate power in determining a relationship between physical activity and 

academic performance. Additionally, since a prospective study design was used, the 

results of this study may help support a casual relationship between physical activity and 

academic performance.  Misclassification of academic performance was not a primary 

concern since test scores were used to measure academic performance. In the analysis, 

sex and urban-rural divide were controlled for confounding. Since there was a trained 
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specialist leading the experiment group’s physical activity session and a specialist was 

not available in the control group, the use of the specialist resulted in a co-intervention. 

Differences in academic performance may have been either due to actual physical activity 

or to instruction provided by the physical activity specialist In order to have created 

comparable experimental and control groups, the study should have ideally provided a 

physical activity specialist to either both the experimental and control groups or to none 

of the groups. Finally, since the sample comes from only one rural and one urban school, 

the results of this study may not have generalizability to the overall Quebecois youth 

student population. Overall, this study should be interpreted with caution, since there are 

many weaknesses which jeopardize the study`s internal validity and generalizability. 

Rather, this study should be used as a conceptual framework of how physical activity 

might increase academic performance. 

 The School Health and Academic Performance Study (SHAPE) in Australia 

included 519 grade 5 students from 7 self-selected schools. At each school, students were 

randomly selected into one of three 14-week programs by class: (1) fitness program, (2) 

skill program, or (3) the standard school program. In the fitness program, emphasis was 

placed on maintaining an elevated heart rate and in the skill program emphasis was 

placed on the development of skill. Students in the fitness and skill programs also 

received 75 minutes of physical activity per day. The control group received a standard 

30 minute physical activity class 3 times per week. Students in all groups showed a 

significant improvement in arithmetic, reading, and classroom behaviour despite a 

decrease in academic instruction in the experimental groups. Additionally, there was 

significantly greater improvement in classroom behaviour scores for the fitness group 
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compared to the control group. Although this study was short in duration (14 weeks) it 

illustrated how physical activity programs could be introduced into the school curriculum 

without compromising academic performance (41).  

 The large sample size from this study is an indication that there was adequate 

power in determining an association between the physical activity program and academic 

performance. The sample was also reflective of broad ethnic and socioeconomic groups. 

At baseline, teachers who recorded students’ physical activity and academic performance 

were not aware of students’ study group allocation, thus reducing systematic 

misclassification bias. Misclassification bias was also reduced by using validated 

physical activity and academic performance measures. Furthermore, only 5% of the 

students who were initially selected for sampling declined participation into the study. 

 A selection bias was likely to have occurred since schools were self-selected to 

participate in this study. It is likely that schools which participated in the study actively 

promoted physical activity and saw an opportunity with this 14 week program. The study 

used an experimental design which allowed for the identification of a casual relationship; 

however, since the program was only 14 months in duration, a longer study may have 

produced different results since a long-term program would help explain a long-term 

sustained relationship between physical activity and academic performance. Logistic 

regression was used for the multivariate analysis, while controlling for school type 

(public, Catholic, other private), state of residence, and BMI. In the logistic regression, 

both the physical activity and academic performance variables were categorized as 

dichotomous variables. A value of 1 was assigned to students who were highly active 

during lunch time, and a value of 1 was also assigned to very good/excellent academic 
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achievers. A value of 0 was assigned to students who were not physically active during 

lunchtime and also to students who were poor academic achievers. The moderately active 

students and moderate academic performers were excluded from the analysis. It is likely 

that the categorization of both the academic performance and physical activity variables 

may have introduced a selection bias but helped avoid a misclassification bias. 

Misclassification bias would have been minimized since the analysis made a clear 

distinction between the high and low academic achievers and physical activity performers 

by excluding students who rated themselves as moderate. The selection bias comes from 

excluding students who performed average in their physical activity and academic 

performance, especially since a significant proportion of the sample was likely to have 

reported average physical activity and academic performance. Furthermore, since 

physical activity was observed during lunch time at school, the analysis should have 

incorporated access to school resources as a potential confounding variable. Overall this 

study should be interpreted with caution since the exclusion of students in the analysis 

introduced multiple study biases. Furthermore, the multiple study biases affect the 

generalizability of the results. 

 Many researchers have reported no negative consequences of physical activity on 

academic performance (42-44). In the Sports, Play, and Active Recreation for Kids 

(SPARK) study, 7 schools were randomly selected from a single school board district in 

Southern California (USA), and assigned into 1 of 3 programs: (1) Two schools 

participated in the SPARK program and were led by a physical activity specialist; (2) 

another two schools took part in the SPARK program led by a classroom teacher who 

was trained by research staff, and (3) the remaining three schools made up the control 
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group, wherein classroom teachers implemented the regular physical activity program. 

The SPARK program consisted of a 15-minute health-fitness activity and a 15 minute 

skill-fitness activity, for a minimum of 3 days per week. All schools including control 

schools were given materials to implement the SPARK program, although control 

schools were asked to continue their usual physical activity program and not to engage in 

any new physical activity initiative during the study.  The sample of 1538 fourth graders 

was followed until the end of grade 5; the cohort retention was 62%. Test scores were 

obtained for reading, mathematics, and language. The reading scores of students in the 

specialist-trained group increased from baseline to follow-up; however, students in the 

control group actually showed a decrease in reading scores. The difference for both 

groups from baseline to follow-up was significant (p <0.001). Students in all physical 

activity groups declined in language and mathematics test scores. For language, the test 

score decline among students in the teacher-trained group was significantly less than in 

the control group (p < 0.04). For math, there was no significant difference in declines of 

the three physical activity groups (p = 0.99). This study illustrated that increased time 

spent in physical education did not have negative effects on students’ academic 

performance when compared to the regular physical activity curriculum (45).  

 The large sample size indicated adequate power in demonstrating a relationship 

between a physical activity program and academic performance. The percentage of ethnic 

minorities was also relatively the same for each group in the study. The study followed an 

experimental design and lasted for 2 years which both help support a casual relationship. 

Furthermore, academic performance and physical activity were both assessed using 

validated surveys. The analysis also controlled for sex as a potential confounder. 
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 Similar to the previous studies, schools volunteered to participate in this study. 

Moreover, the student sample comes from a single school board district in an affluent 

Southern Californian neighbourhood. The selection criteria, therefore, introduces 

selection bias since the self-selected schools may differ than those schools which did not 

participate in the study. Additionally, the cohort retention was only 62%. Furthermore, a 

contamination of the control group resulted from also being given materials to implement 

the SPARK program. Contamination is a form of intervention bias and occurs when the 

control group receives the treatment similar to the intervention group, thus potentially 

minimizing the difference in outcomes between the two groups (27).  In this study, the 

control schools may have implemented the SPARK program or adopted parts of the 

program similar to the experimental group, despite being told to maintain their existing 

program. Overall, the results may have generalizability to elementary schools in affluent 

neighbourhoods in the state of California. In summary, the authors did a good job 

designing and implementing this experiment. The study biases identified are common 

when school board policies are considered, such as equal opportunity and equal access to 

resources for children in all schools. Most school boards will have similar policies and so 

studies evaluating physical activity programs in school will most likely be subject to 

these same biases. The low cohort retention, however, should be recognized as a 

limitation. 

A study conducted in British Columbia evaluated the effects of an in-school 

physical activity program on academic performance. Ten schools were randomized into 

either an intervention or control group. One-hundred forty three male and 144 female 

students in grades 4 and 5 were recruited for the study. In the intervention group, a 
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comprehensive school health framework, called Active Schools! BC was used to boost 

physical activity.  This framework uses a holistic approach to physical activity promotion 

by providing increased physical activity opportunities in six domains: (1) school 

environment, (2) extracurricular, (3) family and community, (4) school spirit events, (5) 

scheduled physical education, and (6) classroom action. Teachers in intervention schools 

were required to provide an additional 15 minutes of daily physical activity during class 

time, additional to the typical 40-minute physical education classes conducted twice each 

week in both control and intervention schools.  Information concerning students’ physical 

activity and academic performance were collected at baseline, at the end of the academic 

year, and at the end of the 16-month study. Physical activity was estimated using a 7 day 

self-report questionnaire, and academic performance was gauged using a standardized 

achievement test in mathematics, reading, and language. At baseline, students in the 

intervention group had significantly higher academic performance than students in the 

control group (p = 0.001). However, at follow-up, there was no significant difference in 

academic scores between the intervention and control groups.  There was no significant 

difference between male and female scores at baseline and follow-up (p = 0.27), nor was 

there any sex-by-group interaction for academic scores (42). It may be argued that 

students in the control group appeared to have caught up to the intervention group and 

thus preformed better at follow-up. However, it may also be argued that students in the 

intervention schools received approximately 10 additional minutes of physical activity a 

day (50 minutes per week) compared to the intervention schools, while academic 

performance was not compromised. Because of the substantial increase of in-school 
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physical activity without hindering academic performance, authors of this study have 

advocated for the increase of physical activity opportunities within schools. 

A stratified sampling technique was used in this study by identifying schools 

based on size and location. The study also followed an experimental design, lasted for 16 

months, and showed a 27.2% loss to follow-up. Misclassification biases were limited by 

using a validated physical activity measure and by using a standardized test for academic 

performance. For the analysis, a mixed linear regression model accounted for clustered 

data, and school size, ethnicity, geographic location, and sex were controlled as potential 

confounders. 

Schools were given a choice to either participate or decline participation in the 

program, which introduced a selection bias. Students from schools which agreed to 

participate in the study may have come from different physically active school 

environments than students from non-participating schools. Significantly higher 

academic scores among students in the intervention group than in the comparison group 

at baseline is an indication of a selection bias. The difference in baseline characteristics 

may also have been due to chance; however, since schools were randomized into either 

the control or experimental group, the baseline test scores in each group should have been 

comparable. Additionally, the students in the experimental group were not blinded to the 

study, since active consent was required for participation. The final sample size was also 

quite small. Overall the study was designed and implemented very well; however, 

attention should be drawn to the small sample size, which may affect the power of the 

study. The selection bias in this experiment is a limitation but is also common to most 

studies conducted in public schools. Researchers will almost always require approval 
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from school principals who ultimately decide whether or not their school is interested to 

participate in the study. The results of this study may be generalizable to elementary 

school students in British Columbia, with possible generalizability to other provinces in 

Canada; however, caution should be used in interpreting these results, since the 

experimental and control groups were not comparable at baseline. 

 In 2008, a review looked at academic performance and physical activity 

participation in schools, including physical education classes, physical activity during 

leisure time at school, and school sports. Seven quasi-experimental studies and 10 cross-

sectional studies were selected for review. Each of the 7 quasi-experimental studies 

reported that in-school physical activity programs took class time away from academic 

instruction, yet students’ academic performance remained at least equal to students who 

did not receive any extra in-school physical activity. Allocating up to one additional hour 

to physical activity programs daily did not negatively affect the academic performance of 

primary school students. Among the cross-sectional studies reviewed, 5 of the 7 studies 

showed a significant positive relationship between physical activity and academic 

performance. Although the review only consisted of cross-sectional and quasi-

experimental designs, which are generally weaker than other study designs, the 

researchers suggested that physical activity programs could be added to a school 

curriculum by taking time away from academic instruction and without hindering student 

academic performance (44).  

Two studies were found which reported a negative association between physical 

activity and academic performance (46, 47). The first of these studies was cross-sectional 

and analyzed data from a full population of grade 6 students in New Brunswick, Canada 
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in 1996. Physical activity and general self-esteem data were collected from the 

Elementary School Climate Study questionnaire, and academic performance data 

consisted of math and reading scores from New Brunswick’s Department of Education’s 

Grade 6 Assessment. This study identified a negative relationship between physical 

activity and students’ math scores (p < 0.05) as well as reading scores (p < 0.001). The 

effect sizes were, however, very small.  An additional day of physical activity was 

associated with a reduction in test scores of 2% – 3% of a standard deviation. This 

reduction translated into approximately 1 or 2 weeks less academic instruction for a 

dramatic increase in physical activity per school year. Moreover, physical activity was 

significantly associated with self-esteem (p < 0.001). The authors of this study have 

hypothesized that for some students, academic performance may be enhanced by 

improving self-esteem (46) and thus have advocated in support of physical activity. 

Since this study analyzed the entire grade 6 population in New Brunswick, 

Canada, selection bias due to a response bias was not a concern. Data on academic 

performance were available for 99% of grade 6 students and data on physical activity 

were available for 74% of students. The test scores of those who did not complete the 

survey were only slightly lower than those who did complete the survey (6% of a 

standard deviation). The study also accounted for multiple potential confounders, 

including sex, SES, number of siblings, and number of parents. Since the study was 

cross-sectional, a causal relationship could not have been implied. Without a study design 

which followed students through time, such as an intervention, prospective, or 

retrospective study, grades only reflect students’ class standing rather than students’ gains 
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in academic achievement. Since the study analyzed the whole population, the results may 

be generalizable to other populations across Canada. 

 The second study found weak negative correlations between physical activity and 

academic performance. Two hundred thirty two male and female students in grades 8 to 

11 were randomly selected and academic performance scores were collected from 

previous English, Math, and Science exams. Physical activity was estimated using a 

questionnaire in which students recorded all the sports in which they normally participate 

during a regular week, and the frequency and duration of the sporting activity. The results 

showed no correlations between physical activity and academic performance, although 

there was a weak negative correlation between the time spent in sport and English scores 

for children ages 13, 14, and 16 years (47).  

In summary, the majority of researchers have recommended in-school physical 

activity since physical activity did not compromise academic performance. 

 

(4) Out-of-School Physical Activity 

Since out-of-school physical activity is often done from students’ own choice and 

interest, it might be used as an indicator of an overall physically active lifestyle (48). 

Presently, research on the relationship between levels of in-school physical 

activity and out-of-school physical activity is sparse. A scan of the literature found one 

study that explored the impacts of in-school physical activity programs on out-of-school 

physical activity levels (49) and two studies that examined the relationship between in-

school physical activity programs and total levels of physical activity (in-school and out-

of-school) (50, 51). 
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In the Sports, Play, and Active Recreation for Kids (SPARK) study previously 

described, in-school physical activity levels of students were assessed in relation to levels 

of out-of-school physical activity by using a self-reported, 1-day recall checklist and 

through the use of accelerometers. The relationship was subjected to only a simple post-

test analysis of covariance. No significant differences between intervention and control 

group were reported in post-intervention accelerometer readings (p = 0.26) or from the 

post-intervention physical activity recall checklist results (p = 0.55) (49). The absence of 

any baseline data was a major study limitation since changes to physical activity across 

time were not observed. 

Other studies have examined the relationship between in-school physical activity 

programs and overall levels of student physical activity. The Cardiovascular Health in 

Children (CHIC) Study was an in-school physical activity intervention for grade 3 and 4 

students in North Carolina, USA. Students in the intervention group were provided 

education on healthy lifestyle and physical activity instruction twice a week, for 8 weeks, 

as well as physical activity sessions for 20-minutes, three times a week. Students in the 

control group received their usual health instruction. Students reported physical activity 

levels through a questionnaire at baseline and on completion of the 8-week intervention. 

There was a non-significant relationship between the groups in relation to physical 

activity scores after completion of the intervention OR=3.73 (95% CI: 0.37 – 7.08) (51).  

This study included a sample of 1274 students, which is relatively large, 

especially for a school based intervention. The intervention, however, only lasted 8 

weeks. Similar to the other reviewed studies, the potential for misclassification of 

physical activity was reduced by using a validated recall survey. Logistic regression was 
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applied to the analysis and accounted for clustering within schools while also controlling 

for race, gender, and parental education. Since students in the experimental group were 

provided with an educational and physical activity program, any affects on physical 

activity could have been attributed to the educational program and/or the activity 

program. The physical activity instruction, however, is not considered a co-intervention 

since the objective of this study was to evaluate a physical activity program which 

consisted of both practice and instruction. The results must therefore be interpreted in 

relation to the entire intervention. Furthermore, students were not blinded from knowing 

they were in the experiment group, since active consent was required for participation in 

the physical activity program. The results of this study may be generalizable to younger 

American students. Overall, this study was conducted well, as the analysis controlled for 

multiple covariates, the sample was large which indicated adequate power, and validated 

surveys were used. However, the 8 week intervention may have been too short in 

duration to observe any significant changes in physical activity levels. 

 Some studies have investigated the effects of after school programs on overall 

activity levels. Although children who attend after-school programs may differ from the 

general student population, these studies may provide useful insight into the effects of in-

school programs on out-of-school physical activity. One example comes from a study 

which evaluated students' overall physical fitness levels in a 3-year after-school physical 

activity program. The program involved grades 3, 4, and 5 students from 18 elementary 

schools and took place for two hours every weekday after school. Each session consisted 

of 40-minutes for snack and academic enrichment activities, 40-minutes devoted to 

moderate-to-vigorous physical activity and 40-minutes devoted to vigorous physical 
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activity.  The control group was chosen from similar students who did not participate in 

the after-school physical activity program. Physical fitness was estimated by monitoring 

students` heart rate responses to a 3-minute bench-stepping task, at the beginning and end 

of each academic year. The results reported significant group-by-time interactions in 

favour of youth in the intervention group (p < 0.01). The intervention group improved in 

fitness during the school months; however, fitness levels in both groups were similar after 

the summer months. After-school physical activity program had a positive effect on 

student physical fitness but a year round program was recommended in order to maintain 

a healthy fitness levels (52). A similar program adopted during school hours, although 

less intensive, may show similar results. Physical activity was measured by monitoring 

heart rates of students, while students preformed a 3 minute step-test. If done properly, 

measuring heart rates may generally be more accurate than a physical activity recall 

survey. The study, however, did not mention whether the same individual or instrument 

was used to measure heart rates over the course of the study. The analysis adjusted for 

age, sex, and race as potential confounders and adjusted for the clustering of students 

within the same schools. Along with physical activity instruction, students in the 

intervention group were also given a nutritional snack each day. The dietary supplement, 

however, is considered a co-intervention in evaluating a relationship between the physical 

activity program and overall physical activity levels. Participation in the after school 

program was voluntary and so a selection bias was likely to have occurred since students 

who participated in the after school program would have differed than students who did 

not participate in the program. Furthermore, only students who completed all 

measurements throughout the duration of the 3 year program and who remained at the 
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same school throughout the 3 years were considered in the analysis. Students who 

remained in the program may have come from certain family dynamics which allowed 

them to participate in the after school program consistently throughout the 3 years. The 

criteria for inclusion in the analysis resulted in a high loss to follow-up, which was likely 

to have led to an attrition bias. Overall, the study design was strong since a 3 year 

experimental design was used and analysis was done well since multiple covariates were 

considered. Caution is still advised due to the low response rate, which was likely due to 

the length of the study and due to the strict inclusion criteria. Furthermore, the results of 

this study should only be generalized to after-school physical activity programs since the 

effects of in-school physical activity programs are likely to differ from the effects of 

after-school physical activity programs. 

A related study examined the effects of an after school behavioural intervention 

on levels of overall physical activity among youth and adolescents. The 17-week trial 

involved 1560 grade 6 students from 24 elementary schools which were randomly 

assigned to either a motivational and life skills intervention or to the general health 

education control group. The intervention was implemented 2 hours a day, three days a 

week, with one hour dedicated to moderate-to-vigorous physical activity. The general 

health education control group operated during the same time after-school and focused on 

lifestyle and health education. Physical activity was measured at baseline, midpoint, and 

at the end of the study using accelerometer readings for 8 consecutive days. In the 

analysis, raw accelerometer readings were converted into MET scores in order to group 

student responses into categories (53). The results of the study are not yet reported (54).  
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This study followed an intervention study design and recruited a relatively large 

sample size; however, the study only lasted 17 weeks in duration. Since a validated 

procedure was used to convert accelerometer readings into MET scores (53), 

misclassification bias was reduced. Additionally, students in the experimental group was 

provided snacks, a co-intervention should be recognized. This study is similar to the 

previous study in that the program is an optional, after school program and therefore 

subject to selection bias. Similar to the last study, the results of this study should only be 

generalized to after-school physical activity programs since the effects of in-school 

physical activity programs are likely to differ from the effects of after-school physical 

activity programs. 

 These studies imply that increased physical activity by means of an intervention 

may be a successful way to increase total physical activity. Further research is essential in 

order to understand whether or not a similar physical activity program adopted within 

school settings can increase out-of-school physical activity. 

A review of the literature in relation to the four outcomes selected for this study 

indicates evidence in support of childhood and adolescent physical activity and physical 

activity programs. Most of the studies reviewed were subject to selection and 

misclassification biases. A selection bias was present in several of the reviewed studies 

since school board policy often interferes with the randomization of schools into control 

and experimental groups. As a result, the intervention group was often self-selected in 

many of the reviewed studies. Additionally, physical activity was measured by a recall 

survey. This may have possibly resulted in recall bias, which is a form of 

misclassification. A validated survey may limit this misclassification since a validated 
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survey accurately measures what the survey intends to measure (27). A validated survey, 

however, does not completely eliminate misclassification, since questionnaires have 

different degrees of validation. Since the same recall survey is used throughout a study, 

and the same survey is given to both control and experimental groups, this form of 

misclassification would be non-differential. Furthermore, non-differential 

misclassification occurs when the misclassification occurs equally in all groups being 

compared and results in an underestimation of the odds ratios (28). 

The review had found several gaps in the literature in describing the relationship 

between in-school physical activity to the dependent variables. Firstly, the review of the 

literature found only a limited number of studies which described the relationship 

between life satisfaction and physical activity. The few studies which reviewed this 

relationship explored physical activity as a whole rather than specifically in relation to in-

school physical activity. Similarly, the review of the literature found only one post-test 

analysis which explored the relationship between in-school and out-of-school physical 

activity. Furthermore, the relationship between in-school physical activity and academic 

performance is still unclear since researchers have found positive associations between 

the two variables, while others have reported a non-negative relationship, and others have 

even found a negative relationship between the two variables. Most of the articles 

reviewed had sampled study populations outside Canada. In-school physical activity, 

however, may have a different relationship to the dependent variables within the 

Canadian context, especially since policies and attitudes towards physical activity in 

other populations may differ significantly from the Canadian population. Many of the 
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studies which did explore physical activity within the Canadian population investigated 

physical activity within a specific province rather than at the national population level. 

This study will help describe the state of physical activity in Canada and will 

contribute to understanding the relationships between physical activity and the four 

independent variables within the Canadian context. Any positive results may be used to 

encourage principals and teachers to adopt a school environment which supports physical 

activity. Finally, the statistical technique applied in the multivariate analysis of this study 

is not commonly used in describing the relationship between physical activity and the 

dependent variables. The use of this statistical model may inform researchers of an 

alternative technique in modeling physical activity in relation to other variables.  
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Chapter 3 

Research Objectives 

 

The goal of this research is to examine correlates of moderate-to-vigorous in-

school physical activity among students in grades 6 to 10 in Canada, using data from the 

Canadian portion of the 2005/2006 Health Behaviour in School-aged Children survey 

(55). The survey provides data to observe a relationship between in-school physical 

activity and each of the following: life satisfaction, self-rated health, academic 

performance, and out-of-school physical activity. Specific research objectives aim to: 

1. Describe the distribution of in-school physical activity and four dependent 

variables in a nationwide sample of 9717 students, using data from the Health 

Behaviour in School–aged Children survey. Dependent variables include life 

satisfaction, self-rated health, academic performance, and out-of-school physical 

activity. 

2. Examine the association between in-school physical activity levels and these 

dependent variables, while controlling for potential confounders. 
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Chapter 4 

Methods 

 

Since the Health Behaviour in School-Aged Children (HBSC) survey was used as 

the data source for this study, the methods section of chapter 4 begins with a description 

of the HBSC survey, followed by an overview of the target population. Next, the data 

collection and management methods specific to the Canadian sample are described. This 

is followed by a description of the validity and reliability of each of the independent and 

dependent variables used in this study. Subsequently, each potential confounder is 

reviewed in relation to the independent and dependent variables, followed by a detailed 

explanation of the analysis technique. 

4.1 Health Behaviour in School-Aged Children (HBSC) Survey 

The HBSC survey was initiated in 1982 by researchers from three countries. The 

World Health Organization (WHO) quickly adopted the HBSC as a collaborative study, 

which gave rise to participation from other countries. Currently, there are 43 countries 

which participate in the international HBSC study. The survey is conducted every four 

years. Each country conducts a national survey and stores their national data. All national 

datasets are then pooled and stored in an international database. The HBSC study is a 

continuing cross-national research project (55). 

The HBSC survey was used in this study for a number of reasons. Firstly, this 

survey includes a broad range of health-related variables including all the variables 

required for this study. The HBSC study also provides comprehensive insight to 



 

 

37  

wellbeing, by viewing health in terms of physical, social, and emotional wellbeing rather 

than just the absence of disease (55). Accordingly, the relationship between physical 

activity and self-rated health, life satisfaction, and academic performance can be related 

to the physical, social and emotional wellbeing of students. Furthermore, HBSC is 

Canada’s only national-level health promotion database for youth and adolescents from 

grades 6-10 (56). The 2005/06 Canadian portion of the HBSC dataset consists of 9717 

students and was the most current version of the survey when the research project began. 

Additionally, the large sample size is a good indication that this study had adequate 

power to measure the relationship between physical activity and the dependent variables.  

 

4.2 Design of the HBSC Survey 

This project is a secondary analysis of existing data from the Canadian 2005/06 

HBSC Survey. The HBSC survey is cross-sectional and uses a single-stage cluster 

sample approach to select student classes from across Canada to participate in this study 

(56). In cluster sampling, clusters (e.g. classrooms) rather than individual units (e.g. 

students) are first sampled from a defined area. Observations are then made on all 

students within each selected cluster (e.g. each student, within the selected classrooms). 

This sampling method is more economical than random sampling (57).  

The design of the Canadian portion of the HBSC survey has been described in a 

report to the Public Health Agency of Canada (56). The sample distribution was 

reflective of the Canadian population of school-aged children in grades 6 to 10. Classes 

were first identified using school directories and lists. The number of classes within 

schools was then estimated based on information regarding the number of grades in 
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schools, the number of teachers in schools, the total student population within schools, 

and enrolment by grade. A sample list was then created, and classes on the list were 

ordered according to school jurisdiction, province, language of instruction, public/Roman 

Catholic designation, community size, and community location within a province. From 

the sample list, classes were selected in order to be representative of school size, location, 

language, and religion. All classes had an approximately equal chance of being selected 

(56). The sample was designed to be self weighting (58). Self weighting means that each 

student had equal representation in the final sample. Self weighting designs are 

characterized by design weights that are the same for each unit in the sample, and occur 

when each sampling unit has an equal probability of selection (59). 

 

4.3  Target Population 

The Canadian portion of the 2005/06 HBSC survey targeted students from ages 

11 to 15 from the 10 provinces and 3 territories. Youth in private and special needs 

schools, in addition to street and incarcerated youth were excluded from the survey (58). 

Data were collected from 9717 students from 188 schools throughout Canada, and the 

response rate was recorded as approximately 74% of the final student population selected 

for study. Fewer than 10% of students declined to participate or purposely spoiled their 

survey responses, while the remaining nonparticipation was attributed to failure in 

obtaining parental consent, not returning consent forms, and not being present during 

survey administration (56). Although the response rate was 74%, this number reflects the 

percentage of students who completed the survey once the final sample was selected. The 

true response rate is, therefore, recognized to be much lower. 
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Permission for student participation in the HBSC survey was obtained from 

school boards and individual schools. Participation was voluntary and required a parent 

or guardian’s written consent. Students were guaranteed anonymity by sealing their 

unsigned survey in an envelope.  

Ethics approval for this study was obtained from the Queen's University Health 

Sciences and Affiliated Teaching Hospitals Research Ethics Board (see appendix). 

Permission was also required from the lead researcher of the Canadian HBSC study at 

Queen’s University, who authorized access to the 2005/06 national dataset.  

 

4.4 Data Collection and Management 

Data collection for the 2005/06 Canadian portion of the HBSC survey was funded 

by the Public Health Agency of Canada. Details of this data collection are available from 

a report to the agency (56). Teachers administered the student surveys, which were 

designed to be filled out during one 40-minute class. There were two versions of the 

Canadian questionnaire, one for grades 6 to 8 and the other for grades 9 and 10. The 

survey was available in both English and French. Teachers were informed that 

information could be collected only from students who had returned a signed parental or 

guardian consent form. Teachers were also given a set of instructions regarding survey 

administration. 

 The completed anonymous surveys were then returned to Queen’s University, 

where data entry clerks manually entered data into text files. The text files were later 

loaded into SPSS. Each data entry clerk performed simple data cleaning procedures on a 

sample batch of questionnaires, which included detection of out-of-range values, 
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inconsistencies in responses to related questions, or any suspicious response patterns. 

Any suspicious responses or surveys not filled out properly were excluded from the 

dataset. The Canadian portion of the HBSC survey is stored in SPSS format at Queen’s 

University and the international dataset is maintained at the University of Bergen. 

 

4.5 Study Variables  

Four relationships have been assessed in this study. The independent variable was 

in-school physical activity, while the four dependent variables examined were life-

satisfaction, self-rated health, academic performance, and out-of-school physical activity. 

The covariates for this project were sex, age, grade, students’ enjoyment of school, and 

pressure students felt from schoolwork. Academic performance was the only dependent 

variable tested for correlation with the pressure from schoolwork variable. The pressure 

from schoolwork variable was likely to be related to academic performance, while the 

other dependent variables were not initially identified as being closely related to the 

pressure from schoolwork variable. Figure 1 depicts the four relationships studied in this 

project and the covariates used in each relationship studied. The questions used from the 

HBSC survey are found attached in the appendix. Access to the dataset was requested 

from the lead researcher, who supplied the data required for this study. 
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Figure 1: Main relationships of interest under study  

(1)  Relationship between in-school physical activity and life satisfaction. 

 
(2) Relationship between in-school physical activity and self-rated health. 
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 (3) Relationship between in-school physical activity and academic performance 

 

(4) Relationship between in-school physical activity and out-of-school physical activity 

 

 

 

 

Independent Variable 
 

In-School Moderate to 
Vigorous Physical Activity 
 

# of hours of physical activity 
per  week 

Dependent Variable 
 
Out-of-School Physical 
Activity (per week) 
 

1 = none 
2 = 1/2 hour 
3 = 1 hour week 
4 = 2-3 hours  
5 = 4-6 hours 
6 = ≥ 7 hours 

Potential Confounders 
 
Sex 
Grade 
Age 

 

Independent Variable 
 
In-School Moderate to 
Vigorous Physical Activity 
 

# of hours of physical activity 
per  week 

Dependent Variable 
Academic Performance 
 
1 = ≥ 85% 
2 = 84% - 70% 
3 = 69% - 60% 
4 = 59% - 50% 
5 = ≤ 50% 

Potential Confounders 
 
Sex 
Grade 
Age 
School enjoyment 
Pressure from school 



 

 

43  

4.5.1 Independent Variable (In-School Physical Activity) 

The independent variable for all analyses was in-school physical activity. The 

HBSC survey defined moderate-to-vigorous physical activity as activity which increases 

the heart rate and leaves the participant feeling warm and slightly out of breath (16, 60). 

In-school physical activity was estimated by recording the duration that a student 

reported to have preformed moderate-to-vigorous physical activity during class time and 

during free time at school. Responses to these questions were summed into a single 

variable, which represented the total amount of students’ in-school physical activity per 

week. There was no mention of any formal validation for these questions, although these 

questions have also been used in past editions of the HBSC survey.   

 

4.5.2 Dependent Variables 

 

Life Satisfaction 

Students were asked to measure their life satisfaction on a scale from 0 to 10, with 

10 being the best possible life and 0 being the worst possible life. This question was 

originally created in 1965 and has been changed slightly in order to facilitate 

understanding among 11 year olds (22). The question was then pilot tested in 2001 in 5 

different countries (48). The scale worked well in 4 out of the 5 countries. Minor changes 

were made to the question. 

 

Self-Rated Health 

Students were asked to rate their health as excellent, good, fair, or poor. The self-

rated health measure has been used since the early 1980's and has remained fairly similar 
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since then, with only slight variance in the response categories (20). The question has 

been used in all previous versions of the HBSC survey, from 1985/06 to 2005/06 (48).  

Studies have shown that the global self-rated health measure is a determinant of 

mortality in longitudinal studies. One review article reported that out of 27 studies which 

used self-rated health to predict mortality, 23 of them reliably predicted survival in 

populations after accounting for known health risk factors (20). Although the present 

study did not explore any mortality outcomes, the review highlighted how the self-rated 

health measure accurately depicts actual physical health conditions. 

 

Academic Performance 

Students were asked to rate their academic performance as excellent (above 85%), 

above average (between 70% and 84%), average (between 60% and 69%), below average 

(between 50% and 59%), and poor (below 50%). Researchers have identified that 

academic achievement influences students’ future education and job possibilities (39, 61, 

62) and also has a strong influence on self-esteem and general well-being  (39, 62, 63). 

There has been no official validation of this question, though the question has been used 

in previous versions of HBSC surveys. 

  

Out-of-School Physical Activity 

Students were asked report the number of hours per week they engage in vigorous 

physical activity. Responses were categorized as “none”, “about half an hour”, “about 1 

hour”, “about 2 to 3 hours”, “about 4 to 6 hours” and “7 hours or more”. This question 

has been included in every edition of the HBSC Survey from 1985/86 to 2005/06. 
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One study explored the validity of the out-of-school variable on the HBSC 

survey. The HBSC question was compared with results from the Multistage Fitness Test 

conducted on grade 8 and grade 10 students in Australian public schools, in which 

students were categorized as either adequately active or inadequately active. The 

Multistage Fitness Test required students to run between two lines 20 meters apart at a 

certain pace, while steadily increasing the pace every 2 minutes. The number of laps 

students completed was recorded. Students who reported 1 hour a week or more in the 

HBSC survey were considered active, while students reporting less than one hour were 

considered inactive.  The results of the two were cross-tabulated. The kappa statistic 

among grade 8 boys and girls was 0.12 and 0.25 respectively. The kappa statistic among 

grade 10 boys and girls was 0.70 and 0.38 respectively. Aside for grade 10 boys, the 

kappa values indicate poor agreement between the question asked from the HBSC survey 

and the actual performance in the Multistage Fitness Test. The kappa value of 0.70 for 

grade 10 boys does, however, indicate good agreement (64). 

In 2005, a test–retest reliability study was completed on the questions from a 

dataset of Finnish students. The results of the study reported interclass correlation 

coefficients ranging from 0.6 to 0.8 (65, 66).  

 

4.6 Covariates 

 Along with the independent variable, other variables exist which may be 

significant predictors of the dependent variable. These variables are called covariates and 

are taken into consideration when measuring the relationship between the independent 

and dependent variables. Covariates are commonly considered in analyses in order to 
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account for conditions such as confounding and effect modification. A confounder is a 

“factor that distorts an apparent association between an exposure and outcome in an 

epidemiologic study” (67). A variable is therefore classified as a confounder if it is 

associated with both the independent and dependent variables of study. Studies also 

consider covariates when measuring effect modification of the relationship between the 

independent variable and the dependent variable. Effect modification, sometimes known 

as statistical interaction, occurs when the magnitude of the relationship between the 

independent and dependent variable differs according to a level of another variable (57). 

Although it is impossible and impractical to identify and incorporate all possible 

covariates, the variables below have been selected for this study. 

 

Age, Sex, and Grade 

Age, sex, and grade are three commonly identified covariates. These variables 

have been included in previous versions of the HBSC Survey and are standard to many 

school-aged youth surveys. In previous studies, sex and age were reported as being 

associated with physical activity, self-rated health, life satisfaction, and academic 

performance. Some studies viewed grade as a proxy for age (68). 

A study using data from the international HBSC database in 2006 examined the 

differences in self-rated health between male and female students. Information was 

gathered from 29 European countries as well as Canada, USA, and Israel, constituting a 

sample size of over 160,000 students. Results showed that girls had a lower perception of 

their health than males, at all ages and in all countries (overall OR = 1.70, 95% CI: 1.66-

1.76) (69). Other researchers have also found that female adolescents reported lower self-

rated health than male adolescents (70-72). This partially may be explained through the 
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findings, which identified how females react to emotions by expressing depressive moods 

while males react to emotions by trying to express strength as a characteristic of their 

masculinity (73). Since self-rated health is inclusive of psychological/emotional health, 

the difference in how males and females cope with their emotions may provide some 

explanation for why males rate their health better than females. 

Studies have also reported that pre-adolescents rate their health worse with 

increasing age (74, 75). Some researchers have attributed the deteriorating self-perceived 

health to a progressive decline in self-esteem among pre-adolescents (76). 

Previous studies have not reported any clear relationship between global life 

satisfaction and demographic variables (68). Findings from previous research have 

consistently reported no significant difference in life satisfaction across age and gender 

among adolescents (68, 77, 78). Researchers have, however, continued to control for 

demographic variables such as sex and race in current studies (25). Adolescence is a 

period when both males and females undergo changes in connection with their friends, 

behaviour, moral code, and performance at school (79). Males and females develop 

differently during this period. For these reasons, it would be reasonable for studies to 

continue to account for age, grade, or sex when studying life satisfaction. 

A scan of the literature did not find any concluding gender differences in 

academic performance among school-aged students. One study found, however, did 

indicate a sex difference in academic performance. According to a Statistics Canada 

report in 2004, female students continued to outnumber male students at both the 

graduate and undergraduate levels. In 2004, women constituted 59% of undergraduate 

students in university. Males still outnumbered females at the PhD level, accounting for 
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54% of PhD students (80). Age also has an impact on academic performance (81). During 

childhood, learning and information-processing increase in speed, memory increases, and 

the capacity for abstraction develops until a near-adult level is reached by adolescence 

(81). Some other studies have used students’ grade level information as a proxy for age 

(42, 82). 

Gender differences in relation to physical activity is the most studied among the 

demographic variables (83). There is consistent evidence that males are more physically 

active than females (83-86). One researcher reported that adolescent males reported 

significantly more time being physically active than did female adolescents during 

physical education classes in school (3.1 hrs/week for males vs. 2.3 hrs/week for females, 

p < 0.001) and out-of-school (3.8 hrs/week for males vs. 2.6 hrs/week for females, p < 

0.001) (83). 

 Age also plays an important role in relation to physical activity. Amongst 

adolescents, physical activity declines with age, and sedentary behaviours tend to 

increase (87). One study which tracked grade 7 students over 5 years reported a 

significant decrease of 1.06 days of physical activity per week among males (SE 0.068; p 

<0.001) and a significant decrease of 1.82 days of physical activity per week for females 

(SE 0.072; p<0.001). On average, boys exercised 0.99 days per week more than females 

(p < 0.001). After the 5 year study, it was reported that sedentary behaviours significantly 

increased 2.52 hours per week (SE 0.066, p<0.001) among males and 2.81 hours per 

week (SE 0.081, p<0.001) among females  (88). 
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School Enjoyment 

School enjoyment was considered as a potential confounder in this study. When 

asked the question, “How do you feel about school at present?”, students responded by 

indicating “I like it a lot”, “I like it a bit”, “I don’t like it very much”, or “I don’t like it at 

all”. The question has been included in all previous HBSC Surveys in Canada. 

Self-rated health may be associated with school enjoyment. Liking school is 

linked to students’ quality of life by influencing their immediate emotional responses, 

including happiness and a sense of well-being at school (89). Liking school, therefore, 

may affect the psychosocial component of self-rated health. Liking school may also have 

an effect on the physical health of students. The 1997-98 HBSC Protocol stated that there 

are health-risk factors associated with students who report negative experiences at school 

(66). According to another researcher, students who dislike school have riskier health 

behaviours than students who enjoy school (90). 

In the 2002 HBSC protocol, it was reported by one researcher that satisfaction 

with school could be a specific domain of general life satisfaction (39). If this is true, then 

a relationship may potentially exist between satisfaction with school and life satisfaction. 

The school enjoyment variable was therefore identified as a potential confounder in order 

to more accurately describe the relationship between physical activity and life satisfaction 

among children (91). 

 School enjoyment is also closely related to academic achievement. According to 

the 2002 HBSC protocol, studies have shown that students who succeed academically 

tend to enjoy school, while students who do not perform well at school tend to feel 

alienated from school (39, 92). As indicated in the 1997-98 HBSC protocol, many 

researchers have reported that learning at school is most effective when students have a 
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positive view of school and of themselves at school (93-95). Furthermore, school 

enjoyment may be associated with students’ ability to cope with stress, which would in 

turn also affect their academic performance. According to the 2002 HBSC Protocol, 

stress from schoolwork is caused when academic demands are too high or too low, 

relative to a students’ academic ability (39). School enjoyment, therefore, was treated as a 

potential confounder in this study. 

One study reported a relationship between liking school and physical activity. 

Thirteen and 15 year olds in Austria, Norway and Wales were examined using data from 

the 1985-86 HBSC survey. The results of the study reported that high levels of adolescent 

physical activity were associated with physical activity levels of parents and best friends, 

finding it easy to make new friends at school, and liking school (96). Another study also 

reported that enjoyment of physical education at school was a significant predictor of 

vigorous physical activity among African-American elementary school girls. Since 

enjoyment of physical activity education may be one domain of the overall school 

enjoyment, it may indicate a potential relationship between school enjoyment and 

physical activity (97). 

 

Pressure from School 

Pressure from schoolwork, including homework, was considered as another 

potential confounder in this study. When asked the question, “How pressured do you feel 

by the schoolwork you have to do?”, students responded by indicating “none at all”, “a 

little”, “some”, or “a lot”. Although there has not been any formal validation of this 

question, the question has been asked in the 1993/94, 1997/98, 2001/02, and 2005/06 

surveys and has been reported to have worked well in previous analyses (98). 
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The relationship between pressure from schoolwork and academic performance 

has been cited in the literature. As noted in the 2002 HBSC Protocol, when students feel 

capable of the academic tasks at hand, they feel less pressure from schoolwork. Similarly, 

when students do not feel capable of their academic tasks, they feel more pressure from 

schoolwork (39). One example of stress affecting academic performance comes from a 

study which examined first year medical students who were surveyed on stress levels, 

stress management and stress response before the school semester and 8 months later. 

Academic performance was recorded from test scores before entering medical school and 

at 4 stages during the 8 month testing period. The Results indicated that academic 

performance before and during medical school was negatively related to reported stress 

levels. A Pearson coefficient summarizing the relationship between baseline pre-medical 

school grades and state anxiety was -0.22 (p < 0.05). A Pearson coefficient between 

grades at the end of term and state anxiety was -0.24 (p < 0.01) (99).  

An example of the relationship between stress management and academic 

performance comes from a study conducted in Minnesota, USA. Academic performance 

was recorded by self-reported GPA scores, and stress management was measured by a 

scale from 1 to 10, with 1 indicating ineffective stress management and 10 indicating 

effective stress management. Students who better rated their ability to manage stress had 

higher mean GPA scores (p <0.0001) (100). Although these two studies sampled students 

who are older than students surveyed in the HBSC survey, it is believed that a similar 

relationship could also be present in young students. 

 A scan of the literature did not identify studies examining the relationship 

between pressure from schoolwork and in-school physical activity level.  It is possible 
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that students who are stressed with school work tend to use their leisure time at school 

differently at school than students who are not as stressed by schoolwork. For this reason, 

the variable has been considered as a potential covariate in this study. 
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Analysis 

The analysis section begins with an explanation of how each variable was recoded 

in order to prepare the variables for analysis. This is followed by a univariate description 

of all the study variables and a bivariate description of the four relationships studied. A 

description of the ordinal logistic regression is then provided followed by the steps taken 

to conduct the regressions on the four relationships of study: (1) in-school physical 

activity and life satisfaction, (2) in-school physical activity and self-rated health, (3) in-

school physical activity and academic performance, and (4) in-school physical activity 

and out-of-school physical activity. Simple descriptive statistics and regression analysis 

were carried out using SAS version 9.2 (101). 

 

4.7 Recoding and Creating Variables 

The length of time spent on in-school moderate to vigorous physical activity 

during class time and the length of time spent on in-school physical activity during free 

time were first recoded to represent the number of hours a week students engaged in 

moderate to vigorous physical activity during school. This was done by assigning the 

actual number of hours students reported to have engaged in physical activity during 

school to each category. Originally the in-school physical activity variables were coded 

as categorical variables, rather than actual length of time students engaged in physical 

activity during school. The recoding allowed in-school physical activity questions to be 

more easily viewed as a continuous variable in the univariate analysis. 

Next, the recoded in-school physical activity questions were summed to provide 

an estimate of the total length of time students spent on physical activity at school. A 
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missing value for the total physical activity variable was assigned to students who 

responded to only one of the two in-school physical activity questions.  Once summed, 

the in-school physical activity variable was rounded to the nearest whole hour. 

Finally, the newly formed total in-school physical activity variable was grouped 

into four categories, for use in the bivariate and multivariate analyses. The categorization 

was done in order to use a specific model for the multivariate analysis which recognized 

ordinal, categorical variables. Cut-offs for each category were chosen where counts were 

evenly distributed. Category 1 was called “low” in-school physical activity and included 

students who reported 0 to 1.5 hours of in-school moderate-to-vigorous physical activity 

per week. Categories 2 and 3 were labelled “moderate low” and “moderate high” 

respectively, and included students who reported in-school physical activity at 2 to 3.5 

and 4 to 6 hours per week. Finally, category 4 was labelled “high” in-school physical 

activity, and included students who reported 6.5 to 14 hours of in-school physical activity 

per week. 

The life satisfaction variable was also recoded from a continuous variable to a 

categorical variable also in order to use a specific multivariate model which recognizes 

categorical, ordinal variables. A frequency table of the original variable was examined, 

and a four level categorical variable was created with approximately equal numbers of 

student responses per category. Category 1 was labelled ‘very low life satisfaction’ and 

included students who reported a life satisfaction of 0 to 6. Categories 2 and 3 were 

labelled ‘low life satisfaction’ and ‘moderate life satisfaction’ respectively, and included 

students who reported life satisfaction of 7 and 8. Finally, category 4 was labelled as 
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‘high life satisfaction’, and included students who reported their life satisfaction as 9 or 

10. 

The sex variable was recoded as a dummy variable. A value of 0 was assigned to 

males and 1 to females. The variable for grade was entered into the initial dataset as a 

categorical variable with one category for grades 6-8 and another category for grades 9-

10. The grade variable was also treated as a dummy variable with a value of 0 for grades 

6-8 and 1 for grades 9-10. 

 

4.8 Univariate and Bivariate Analysis 

Frequency tables with counts and percentages were created to describe the 

distribution of each variable in the study population. The crude relationship between total 

in-school physical activity and each dependent variable was assessed using Spearman 

correlation coefficients. To identify any potential confounders, the relationship between 

(1) each covariate and the independent variable, and (2) each covariate and the dependent 

variables were both examined. The categorical variables for total in-school physical 

activity and life satisfaction were used when relationships were assessed.  For the 

relationships involving the covariates sex and grade, cross tabulations were constructed, 

and a Cochran-Armitage Trend Test assessed significance between the covariates and the 

independent and dependent variables. Spearman correlation coefficients were used to 

assess the association between the covariates, liking school and pressure from 

schoolwork, and the dependent and independent variables. Since age was a continuous 

variable, the relationship between age and the independent and dependent variables was 

also assessed using Spearman coefficients. 
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 Non-cumulative crude odds ratios were calculated to estimate the magnitude and 

direction of relationships between the independent variable and dependent variables. 

Likewise, crude odds ratios were calculated from cross tabulations between the covariates 

and the dependent variables, as well as from the covariates and the independent variable. 

In all cross tabulations which used in-school physical activity, the lowest level (0 to 1.5 

hours/wk) was the referent category. For cross tabulations involving life satisfaction, 

“very low” was the referent category, for self-rated health, “poor” was the referent 

category, for academic performance, an F average (< 50%) was the referent category, and 

for out-of-school physical activity, “very low” (0 to 0.5 hours per week) was the referent 

category. “Not liking school at all” was selected as the referent category for cross 

tabulations involving the liking school variable, and feeling “a lot” of pressure from 

school was selected as the referent category for cross tabulations involving the pressure 

from schoolwork variable. In the ordinal logistic regressions, the same categories 

identified above were selected as the referent categories. 

 

4.9 Ordinal Logistic Regression Analyses 

To determine the effects of physical activity and all other covariates on life 

satisfaction, self-rated health, academic performance and out-of-school physical activity, 

four partial proportional odds models were fitted. The partial proportional odds model is 

an extension of the proportional odds model and is a form of ordinal logistic regression. 

The partial proportional odds model was fitted using the GENMOD procedure in SAS. 

In ordinal logistic regression, cumulative logits are modeled in order to retain the 

order of the dependent variable by using all possible cut points of the ordinal outcome 
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(102). A logit is a link function which describes the relationship between the independent 

and dependent variable when the dependent variable is treated as a binomial response. As 

an example of the cumulative logits, a dependent variable of 4 categories would have 3 

logits: (1 vs. 2 – 4); (1 & 2 vs. 3 & 4); and (1-3 vs. 4). The proportional odds model is a 

form of ordinal logistic regression and is an efficient model when the dependent variable 

is ordinal. Under this model, the parameter estimates are a summary of the estimates 

obtained from separate binary logistic regressions (e.g., a summary of three binary 

logistic regressions from the three cut points in the dependent variable, as in the above 

example). The parameter estimates of the proportional odds model are therefore the same 

for each explanatory variable across the different cumulative logits. Therefore, the model 

adheres to the proportional odds assumption which requires that the relationship between 

each dependent variable and the independent variable is the same for each level of the 

dependent variable. If this assumption does not hold, then one alternative procedure is to 

fit a partial proportional odds model. 

 

The partial proportional model may be modelled using the equation below: 

logit (θik) = αk + x’i1 β1 + x’i2 β2k k = 2, 3, 4 

• β1 are the regression parameters of those covariates for which we assume 
proportional odds. 

• β22 , β23, β24 are the regression parameters for which the proportional odds 
assumption does not hold. 

• k = categories of the dependent variable (k = 1 is the referent category) 
• x = the independent variable and covariates 
• α = intercept of the logit model 
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Both ordinal logistic models are similar in that cumulative logits are modeled 

according to the different cut points which retain the order of the ordinal dependent 

variable. However, in the partial proportional model, parameter estimates which do not 

fulfill the proportional odds assumption are allowed to vary across the logits. This, 

however, requires a difference in the data structure between the two models. In the 

proportional odds model, each student has one record entry and in the partial proportional 

odds model, each student has multiple entries equal to the number of logits formed. 

A proportional odds model was first fitted using the Proc Logistic in SAS. The 

data structure for the proportional odds model was 1 record per student. All variables 

were placed in the initial model and the Wald chi-square test of significance was used to 

determine the most parsimonious model, using p > 0.15 as the cut-off value. The test of 

the proportional odds assumption was also recorded to note the suitability of the model. 

The data set was then structured for the partial proportional odds model by creating 

multiple records per student. 

A partial proportional odds model was then fitted on the newly created data 

format, using PROC GENMOD in SAS 9.2 (101). An interaction term between the 

different covariates and different logits was included in the partial proportional odds 

model to allow the covariates to vary across logits. Using the Wald chi-square test of 

significance, if the interaction term was significant, then the proportional odds 

assumption does not hold for that variable. Likewise, if the interaction was insignificant 

then the proportional odds assumption holds for that variable and the interaction term 

may be removed from the model.  
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The four most parsimonious partial proportional models were fitted for the 

relationship between in-physical activity and the four dependent variables, and the odds 

ratios and 95% confidence intervals for each explanatory variable were recorded. Odds 

ratios which were non-significant at p = 0.05 were noted. 
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Chapter 5 

Results 

5.1 Descriptive Characteristics of the Study Population 

Table 1 summarizes the general characteristics of the sample population. A total 

of 9717 students, aged 10 to 18 years, participated in the Canadian portion of the 2005/06 

HBSC survey. The sample consisted of 47.7% males and 52.6% females. Furthermore, a 

chi-square test revealed that the proportion of males and females in the sample was 

significantly different than the population distribution of 50% males and females (p < 

0.001). When asked how much they enjoy school, almost half of students reported liking 

it “a bit” (47.7%) while many others reported liking it “a lot” (29%). When students were 

asked how much pressure they felt from schoolwork, 40% indicated “a little” pressure 

and 30% indicated “some” pressure. 

Table 2 summarizes the distribution of total in-school physical activity, life 

satisfaction, self-rated health, academic performance, and out-of-school physical activity 

in the study population. Of the 9717 students who filled out the survey, total in-school 

physical activity information was available for 9521 students. Thus a maximum number 

of 9521 students were available for the analysis. The majority of students reported a life 

satisfaction from 7 to 9 (67.3%), and the majority of students reported their health as 

“good” (54.5%) while a large percent rated their health as “excellent” (29.7%). The 

largest group of students reported A-averages and B-averages (70.0%), while the 

overwhelming majority of students reported grades above 60%. Only 5.6% of students 

reported no out-of-school physical activity throughout the week, while 63.5% of students 

reported 2 or more hours. 



 

 

61  

Table 3 presents the levels of total in-school physical activity, out-of-school 

physical activity, and life satisfaction variables. Each variable is categorized in order to 

provide a relatively even distribution throughout each category of the variables. 

 
Table 1. Univariate description of covariates, summarizing the general characteristics of the sample 

population 

          N        % 

Total 9717 100 
 
Sex 
   Male   4604  47.4 
   Female   5111  52.6 
 
Age 
   10   5    0.1 
   11   357     3.7 
   12   1509   15.8 
   13   1761   18.4 
   14   1955   20.4 
   15   2168   22.6 
   16   1672   17.5 
   17   140     1.5 
   18   7     0.1 
 
Grade 
   Grades 6, 7, and 8   5393  55.5 
   Grades 9 and 10   4324  44.5 
 
Liking School 
   I like it a lot  2791   29.0 
   I like it a bit  4592   47.7 
   I don't like it very much 1530   15.9 
   I don't like it at all  711     7.4 
 
Pressure from Schoolwork 
   Not at all   1471   15.3 
   A little   3862   40.0 
   Some   2896   30.0 
   A lot   1416   14.7 
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Table 2. Univariate description of the total in-school physical activity, life satisfaction, self-rated health, 

academic performance, and out-of-school physical activity variables. 

                      N    % 

Total 9717 100 
 
Total In-School Physical Activity (per week) 
   0 Hours     986  10.4 
   1 Hour   1560  16.4 
   2 Hours   1111  11.7 
   3 Hours     939    9.9 
   4 Hours     869    9.1 
   5 Hours     757    8.0 
   6 Hours     691    7.3 
   7 Hours     641    6.7 
   8 Hours     533    5.6 
   9 Hours     384    4.0 
   10 Hours     313    3.3 
   11 Hours     197    2.1 
   12 Hours     185    1.9 
   13 Hours       95    1.0 
   14 Hours     260    2.7 
      
Life Satisfaction 
   Worst possible life      41    0.4 
   1       36    0.4 
   2     110    1.1 
   3     197    2.0 
   4     335    3.5 
   5     715    7.4 
   6     852    8.9 
   7   1845  19.2 
   8   2825  29.4 
   9   1799  18.7 
   Best possible life    870    9.0 
 
Self-Rated Health 
   Excellent   2866  29.7 
   Good   5270  54.5 
   Fair   1345  13.9 
   Poor     180    1.9 
 
Academic Performance 
   85%+ A – Average  2334  24.2 
   70-84 B – Average  4416  45.8 
   60-79 C – Average  2290  23.8 
   50-59 D – Average    482    5.0 
   <50% F – Average    110    1.1 
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Out-of-School Physical Activity    
   None     542    5.6 
   1/2 hour   1220  12.7 
   1 hour   1749  18.2 
   2-3 hours   2546  26.4 
   4-6 hours   1966  20.4 
   7 hours or more   1605  16.7 
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Table 3. Life Satisfaction and physical activity variables categorized. 

                      N    % 

Total 9717 100.0 
 
Total In-School Physical Activity (hours per week) 
0 to 1. 5 hours Low 2546  26.7 

2 to 3.5 hours Moderate Low 2050  21.5 

4 to 6 hours Moderate High 2270  23.8 
6.5 to 14 hours High 2655  27.9 

 
Out-of-School Physical Activity (hours per week) 

0 to 0. 5 hours Very Low 1762  18.3 
1 hour                Low 1749  18.2 
2 to 3 hours      Moderate Low 2546  26.4 
4 to 6 hours      Moderate High 1966  20.4 
≥ 7 hours           High 1605  16.7 

 
Life Satisfaction 
0 – 6 Low 2286  26.7 

7 Moderate Low 1845  21.5 

8 Moderate High 2825  23.8 
9 – 10 High 2669  27.9 
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5.2 Bivariate Analysis 

 
Table 4 presents Spearman correlations between the independent variable and 

dependent variables. The relationship between the independent variable and each 

dependent variable was statistically significant (p < 0.001). The Spearman coefficients 

for the relationship between life satisfaction, self-rated health, and academic performance 

and physical activity were below ≤ 0.16, which signified poor association between the 

independent variable and three of the dependent variables. The Spearman coefficient for 

relationship between in-school physical activity and out-of-school physical activity was 

0.37, which showed weak to moderate relationship. 

 
Table 4. Spearman correlation coefficients between in-school physical activity and the four dependent 
variables. 
 
 
 In-School Physical Activity 
 

Variable Spearman Correlation Coefficient P-Value Count 

 
Life Satisfaction 0.11 <.0001 9455 
Self Rated Health 0.16 <.0001 9486 
Academic Performance 0.08 <.0001 9448 
Out-of-School Physical Activity 0.37 <.0001 9628 
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Tables 5 – 8 present the relationship between each covariate and the dependent 

and independent variables. Tables 5 and 6 present the relationship between the covariates 

and the dependent and independent variables in the form of cross tabulations. The 

relationships between sex and in-school physical activity as well as grade and in-school 

physical activity were both significant (p <.0001). Furthermore, the relationships between 

the covariates sex and grade and the dependent variables were also significant (p <.0001). 

The significance of the relationships suggests that the covariates are potential 

confounders. There were relatively few missing values and no cell had empty counts for 

any cross tabulation. 

Tables 7 - 9 present Spearman correlation coefficients for the relationship 

between the covariates (liking school, pressure from school work, age) and the dependent 

and independent variables. In table 7, the Spearman coefficients for the relationship 

between liking school and in-school physical activity was 0.08, which signified a very 

weak association between the two variables. The Spearman coefficients for the 

relationships between the liking school and the dependent variables were 0.15 to 0.27, 

which indicated a weak association between the variables. In table 8, the Spearman 

coefficients for the relationship between pressure from schoolwork and in-school 

physical activity was 0.02, which indicated a very weak association between the 

variables. The coefficient for the relationship between academic performance and 

pressure from school work was 0.15, which indicated a weak association between the two 

variables. Finally, as shown on table 9, correlation coefficients were significant for age 

and in-school physical activity (p < .0001) as well as for age and the dependent variables 

(p < 0.01). The correlation coefficients for age and the dependent variables were all 
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positive (0.08 to 0.12) except for out-of-school physical activity which was negative (-

0.03). The results indicate poor association between age and the independent and 

dependent variables. 
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Table 5. Cross tabulations between the covariate, sex, and the independent and dependent variables. 

   

  Males Females 

In-school Physical 
activity1 
 
 

 
High 1498 1157 

Moderate High 1066 1204 

Moderate Low 927 1122 

Low  1022 1523 

    

Self-Rated Health2 
 
 

Excellent 1582 1284 

Good 2380 2890 

Fair 546 798 

Poor 65 115 

    

Life Satisfaction3 
 
 

High 1340 1329 

Moderate High 1413 1412 

Moderate Low 869 975 

Low 941 1345 

    

Academic 
Performance4 
 
 

A – Average 971 1363 

B – Average 2061 2355 

C – Average 1200 1089 

D – Average 272 210 

F – Average 59 51 

    

Out-of-School Physical 
Activity5 
 
 

High 959 646 

Moderate High 1019 947 

Moderate Low 1155 1391 

Low 723 1026 

Very Low 703 1058 

 
1     Cochran-Armitage Trend Test: p < .0001 missing = 198 
2       Cochran-Armitage Trend Test: p < .0001 missing = 57 

3       Cochran-Armitage Trend Test: p < .0001 missing = 93 

4       Cochran-Armitage Trend Test: p < .0001 missing = 86 
5       Cochran-Armitage Trend Test: p < .0001 missing = 90 
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Table 6. Cross tabulations between the covariate, grade, and the independent and dependent variables. 

   

  Grades 6 - 8 Grades 9 and 10 

In-school Physical 
activity1 
 
 

 
Low 1253 1293 

Moderate Low 1254 796 

Moderate High 1277 993 

High 1491 1164 

    

Self-Rated Health2 
 
 

Excellent 1791 1075 

Good 2825 2445 

Fair 662 683 

Poor 80 100 

    

Life Satisfaction3 
 
 

High 1697 972 

Moderate High 1498 1327 

Moderate Low 914 931 

Low 1221 1065 

    

Academic 
Performance4 
 
 

A – Average 1350 984 

B – Average 2485 1931 

C – Average 1211 1079 

D – Average 230 252 

F – Average 53 57 

    

Out-of-School Physical 
Activity5 
 
 

Very Low 991 771 

Low 1039 710 

Moderate Low 1404 1142 

Moderate High 1037 929 

High 871 734 

 
1     Cochran-Armitage Trend Test: p < .0001 missing = 196  
2       Cochran-Armitage Trend Test: p < .0001 missing = 56 

3       Cochran-Armitage Trend Test: p < .0001 missing = 92 

4       Cochran-Armitage Trend Test: p < .0001 missing = 85 
5       Cochran-Armitage Trend Test: p < .0001 missing = 89 



 

 

70  

 
Table 7. Spearman correlation coefficients for the relationship between the covariate, liking school, and the 
independent and dependent variables. 
 Liking School 

Variable Spearman Correlation Coefficient P-Value Count 

In-School Physical Activity 0.08 <.0001 9445 
Life Satisfaction 0.27 <.0001 9542 
Self Rated Health 0.15 <.0001 9576 

Academic Performance 0.25 <.0001 9553 
 

 

 

Table 8. Spearman correlation coefficients for the relationship between the covariate, pressure from 
schoolwork, and the independent and dependent variables. 
 

Pressure from Schoolwork 

Variable Spearman Correlation Coefficient P-Value Count 

In-School Physical Activity 0.02 0.03 9465 
Academic Performance 0.15 <.0001 9632 
 

 
 
 
Table 9. Spearman correlations between the covariate age and the independent and dependent variables. 

  Age  

 Spearman Correlation Coefficient P-value Count 

 
In-School Physical Activity 0.08 < .0001 9380 

Self-Rated Health 0.12 < .0001 9519 

Life Satisfaction 0.09 < .0001 9488 

Academic Performance 0.08 < .0001 9493 

Out-of-School Physical Activity -0.03    0.004 9486 
 
 
 

Table 10 shows the relationship between in-school physical activity and the four 

dependent variables in the form of crude odds ratios. A crude odds ratio of 2.32 in the 

relationship between in-school physical activity and life satisfaction means that the odds 

that a student who engaged in a lot of in-school physical activity would report high life 

satisfaction, as opposed to very low life satisfaction, is 2.32 (95% CI: 1.99 - 2.70) times 

that of a student who engaged in a low amount of in-school physical activity. Similarly, 
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in the relationship between in-school physical activity and self-rated health, a crude odds 

ratio of 2.62 means that the odds that a student who reported “moderate to high” in-

school physical activity also reported excellent self-rated health, as opposed to poor 

health, is 2.62 (95% CI: 1.73 - 3.96)  that of a student who reported low in-school 

physical activity. All crude odds ratios between in-school physical activity and life 

satisfaction were above 1.00 (1.35 to 2.32) and all crude odds ratios had confidence 

intervals above 1. Crude odds ratios were also above 1.00 in the relationship between in-

school physical activity and self-rated health (1.36 to 6.17) and in the relationship 

between in-school physical activity and academic performance (1.37 to 3.06). Most of 

these relationships had confidence intervals above 1.00, aside from the lowest category of 

each independent variable. These crude results generally indicate that in-school physical 

activity is linked with improved life satisfaction, self-rated health, and academic 

performance. 

The crude results show that there is also a strong positive relationship between in-

school physical activity and out-of-school physical activity. As an example, the odds that 

students who engaged in a high amount of in-school physical activity also reported 

engaging in a high amount of out-of-school physical activity, as opposed to a very low 

amount of out-of-school physical activity, was 16.04 (95% CI: 12.96 - 19.86) that of 

students who engaged in a low amount of in-school physical activity. The crude odds 

ratios between out-of-school physical activity and in-school physical activity were all 

greater than 1.00 (2.16 to 16.04), and all crude odds ratios had confidence intervals above 

1.00.



 

 

72  

 
 

Table 10. Crude odds ratios presenting the direction and magnitude of the relationship between in-school physical activity and the dependent variables. 

     In-School Physical Activity  

    

High 
vs. 

Low  
95% Confidence 

Interval 

Moderate 
High vs. 

Low 

95% 
Confidence 

Interval 
Moderate 

Low vs. Low 

95% 
Confidence 

Interval 

Life Satisfaction 

High vs. Very Low 2.32 (1.99 - 2.70) 1.51 (1.28 - 1.77) 1.49 (1.26 - 1.75) 
Moderate vs. Very Low 1.73 (1.48 - 2.01) 1.50 (1.29 - 1.75) 1.35 (1.15 - 1.58) 
Low vs. Very Low 1.42 (1.20 - 1.69) 1.39 (1.18 - 1.65) 1.42 (1.19 - 1.69) 

        

Self-Rated Health 

Excellent vs. Poor 6.17 (3.87 - 9.82) 2.62 (1.73 - 3.96) 2.21 (1.47 - 3.32) 
Good vs. Poor 3.47 (2.19 - 5.50) 2.41 (1.61 - 3.61) 1.94 (1.30 - 2.88) 
Fair vs. Poor 1.61 (1.00 - 2.60) 1.36 (0.89 - 2.08) 1.46 (0.97 - 2.22) 

        

Academic Performance 

A vs. F 2.91 (1.73 - 4.89) 3.06 (1.75 - 5.35) 2.47 (1.40 - 4.37) 
B vs. F 2.23 (1.34 - 3.74) 2.30 (1.32 - 3.99) 2.27 (1.29 - 3.99) 
C vs. F 1.79 (1.06 - 3.01) 2.00 (1.15 - 3.50) 2.00 (1.13 - 3.52) 
D vs. F 1.50 (0.86 - 2.63) 1.37 (0.75 - 2.51) 1.68 (0.92 - 3.09) 

        

Out-of-School Physical Activity 

High vs. Very Low 16.04 (12.96 - 19.86) 4.63 (3.72 - 5.76) 2.96 (2.41 - 3.64) 
Mod High vs. Very Low 15.23 (12.32 - 18.82) 7.69 (6.27 - 9.43) 2.82 (2.30 - 3.46) 
Mod Low vs. Very Low 5.74 (4.72 - 6.99) 5.36 (4.48 - 6.40) 2.77 (2.35 - 3.28) 
Low vs. Very Low 2.33 (1.88 - 2.89) 2.46 (2.04 - 2.98) 2.16 (1.83 - 2.56) 
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Table 11 presents the relationship between sex and the dependent and 

independent variables in the form of crude odds ratios. The odds that males engaged in 

high, rather than low levels of in-school physical activity was 1.93 (95% CI: 1.73 - 2.15) 

that of females. The crude odds ratios were all greater than 1 for sex and in-school 

physical activity, which indicates that males rate themselves as more engaged with in-

school physical activity than females. A gradient in the crude odds ratios signifies that the 

degree to which males rate their physical activity higher than females is more pronounced 

at the higher categories of in-school physical activity. A crude odds ratio of 2.18 for the 

relationship between sex and self-rated health means that the odds of males reporting 

excellent, rather than poor self-rated health, was 2.18 (95% CI: 1.59 - 2.98) that of 

females. This is an indication that males rate their health higher than females rate their 

health. Similar to sex and in-school physical activity, a gradient in the crude odds ratios 

between self-rated health and sex indicates that the degree to which males rate their 

health higher than females increases for the increasing categories of self-rated health. 

Along with self-rated health (OR range: 1.21 – 2.18), there was indication that males 

rated their life satisfaction (OR range: 1.27 – 1.44) and out-of-school physical activity 

(OR range: 1.06 – 2.23) higher than females, since all crude odds ratios were above 1 and 

most confidence intervals were above 1.00. However, the majority of crude odds ratios 

for sex and academic performance were below 1.00 (OR range: 0.62 – 1.12), indicating 

that males rated their academic performance levels lower than females. The crude odds 

ratios for the relationship between sex and academic performance however were all non-

significant except for the category comparison between an A-average and F-average. A 
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gradient in the crude odds ratios was not present in this last relationship, since 3 of the 4 

crude odds ratios were below 1.00. 

 
 
Table 11. Crude odds ratios presenting the direction and magnitude of the relationship between sex (male 

vs. female) and the independent and dependent variables. 

 

  Sex  

    
Crude Odds 

Ratios 
95% Confidence 

Interval 

In-school Physical Activity 
High vs. Low 1.93 (1.73 - 2.15) 
Moderate High vs. Low 1.32 (1.18 - 1.48) 
Moderate Low vs. Low 1.23 (1.09 - 1.38) 

    

Self-Rated Health 
Excellent vs. Poor 2.18 (1.59 - 2.98) 
Good vs. Poor 1.46 (1.07 - 1.98) 
Fair vs. Poor 1.21 (0.88 -  1.67) 

    

Life Satisfaction 
High vs. Low 1.44 (1.29 -  1.61) 
Moderate High vs. Low 1.43 (1.28 - 1.60) 
Moderate Low vs. Low 1.27 (1.13 - 1.44) 

    

Academic Performance 

A vs. F Average 0.62 (0.42 - 0.91) 
B vs. F Average 0.76 (0.52 - 1.11) 
C vs. F Average 0.95 (0.65 - 1.39) 
D vs. F Average 1.12 (0.74 - 1.70) 

    

Out-of-School Physical 
Activity 

High vs. Very Low 2.23 (1.95 - 2.56) 
Moderate High vs. Very Low 1.62 (1.42 - 1.84) 
Moderate Low vs. Very Low 1.25 (1.10 - 1.41) 
Low vs. Very Low 1.06 (0.93 - 1.21) 
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Table 12 presents crude odds ratios for the relationship between liking school and 

the dependent and independent variables. The crude odds ratios were mostly above 1.00 

for the relationship between liking school and in-school physical activity (OR range: 

0.94-1.83), which indicates a positive relationship between liking school and in-school 

physical activity. All odds ratios with the exception of the lower category of liking school 

had confidence intervals above 1.00. The odds that a student reporting a high amount of 

in-school physical activity enjoyed school a lot, as opposed to not at all, was 1.75 (95% 

CI: 1.40 – 2.19) that of a student who reported a low level of in-school physical activity.  

For the relationship between liking school and self rated health, the crude odds ratios 

ranged from 1.21 to 7.80, with most confidence intervals above 1.00. The odds that 

students who enjoyed school a lot also reported excellent health, as opposed to poor 

health, was 7.80 (95% CI: 4.50 – 13.53) that of students who reported not enjoying 

school at all. Similarly, the crude odds ratios for liking school and life satisfaction were 

above 1.00 (OR range: 1.14 to 7.80), and the odds ratios for the relationship between 

liking school and out-of-school physical activity was also mostly above 1.00 (OR range: 

0.92 to 1.96). Additionally, the confidence intervals were mostly above 1.00 in the 

relationship between liking school and life satisfaction and in the relationship between 

liking school and out-of-school physical activity. There was a very strong positive 

relationship between liking school and academic performance. The crude odds ratios 

were all above 1.00, ranging from 2.02 to 44.90, with all confidence intervals above 1.00. 

The odds that students who liked school a lot received an A average, as opposed to an F 

average, is 44.90 (95% CI: (20.36 - 99.00) that of students who did not like school at all. 
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Since most odds ratios and confidence intervals were above 1.00, this indicates a positive 

relationship between liking school and the dependent and independent variables. 
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Table 12. Crude odds ratios presenting the direction and magnitude of relationship between liking school and the independent and dependent variables. 

   Liking School  

   
A Lot vs 

Not at All 
95% Confidence 

Interval 
A Bit vs 

Not at All 
95% Confidence 

Interval 
Not Very Much 

vs Not at All 
95% Confidence 

Interval 
In-school 
Physical 
Activity 

High vs. Low 1.75 (1.40 - 2.19) 1.30 (1.05 - 1.60) 0.94 (0.74 - 1.20) 
Moderate High vs. Low 1.83 (1.44 - 2.33) 1.61 (1.28 - 2.03) 1.18 (0.91 - 1.52) 
Moderate Low vs. Low 1.31 (1.04 - 1.66) 1.18 (0.94 - 1.47) 0.97 (0.76 - 1.24) 

        

Self-Rated 
Health 

Excellent vs. Poor 7.80 (4.50 - 13.53) 3.03 (1.96 - 4.68) 1.23 (0.77 - 1.97) 
Good vs. Poor 7.01 (4.07 - 12.07) 4.00 (2.62 - 6.12) 1.95 (1.23 - 3.08) 
Fair vs. Poor 2.23 (1.27 - 3.92) 1.76 (1.13 - 2.74) 1.21 (0.75 - 1.95) 

        

Life 
Satisfaction 

High vs. Low 7.80 (6.19 - 9.82) 2.48 (2.00 - 3.07) 1.14 (0.90 - 1.47) 
Moderate High vs. Low 7.38 (5.77 - 9.45) 4.09 (3.26 - 5.13) 1.95 (1.52 - 2.50) 
Moderate Low vs. Low 3.42 (2.64 - 4.41) 2.74 (2.18 - 3.45) 1.72 (1.33 - 2.21) 

        

Academic 
Performance 

A vs. F Average 44.9 (20.36 - 99.00) 9.18 (5.60 - 15.04) 3.97 (2.20 - 7.18) 
B vs. F Average 25.2 (11.59 - 54.79) 8.73 (5.46 - 13. 96) 5.22 (2.97 - 9.17) 
C vs. F Average 8.03 (3.68 - 17.53) 4.63 (2.89 - 7.42) 3.79 (2.15 - 6.67) 
D vs. F Average 3.35 (1.46 - 7.66) 2.02 (1.21 - 3.38) 2.56 (1.39 - 4.70) 

        

Out-of-
School 
Physical 
Activity 

High vs. Very Low 1.37 (1.06 - 1.78) 1.03 (0.80 - 1.32) 0.92 (0.69 - 1.21) 
Moderate High vs. Very Low 1.61 (1.25 - 2.09) 1.30 (1.01 - 1.66) 1.13 (0.86 - 1.49) 
Moderate Low vs. Very Low 1.96 (1.52 - 2.52) 1.68 (1.32 - 2.13) 1.34 (1.02 - 1.75) 
Low vs. Very Low 1.55 (1.18 - 2.02) 1.36 (1.06 - 1.75) 1.09 (0.82 - 1.45) 
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Table 13 presents the crude odds ratios for the relationship between pressure from 

school work and in-school physical activity and for the relationship between pressure 

from school work and academic performance. Almost all crude odds ratios were above 

1.00 in both relationships; however, most crude odds ratios in the relationship between 

pressure from school and in-school physical activity were non-significant. The odds of 

students who engaged in high amounts of in-school physical activity reporting no 

pressure from school work, as opposed to a lot of pressure, was 1.18 (95% CI: 0.97 - 

1.44) that of students who engage in low amounts of in-school physical activity. Thus, 

there appears to be a positive, yet non-significant, relationship between in-school 

physical activity and the amount of pressure one faces from school work. The crude odds 

ratios above 1.00 (OR range: 1.11 – 5.70) for the relationship between pressure from 

school work and academic performance showed that students who performed well 

academically were significantly less likely to report pressure from school than students 

who did not perform well. 

Table 13. Crude odds ratios for showing the relationship between pressure from school work and in-school 

physical activity and academic performance. 

    Pressure from School  
    Crude Odds Ratio 

    
Not at all 
vs. A lot 

95% 
Confidence 

Interval 

Not at 
all vs. A 

lot 

95% 
Confidence 

Interval 

Not at 
all vs. A 

lot 

95% 
Confidence 

Interval 

In-school 
Physical 
Activity 

High vs. Low 1.18 (0.97 - 1.44) 1.03 (0.87 - 1.21) 0.91 (0.77 - 1.08) 
Moderate 
High vs. Low 1.16 (0.94 - 1.43) 1.15 (0.97 - 1.37) 1.04 (0.86 - 1.24) 
Moderate 
Low vs. Low 1.21 (0.97 - 1.50) 1.28 (1.07 - 1.54) 1.13 (0.94 - 1.37) 

        

Academic 
Performance 

A vs. F  5.70 (2.95 - 11.03) 4.66 (2.78 - 7.81) 2.56 (1.56 - 4.21) 

B vs. F 3.96 (2.06 - 7.62) 5.45 (3.28 - 9.06) 3.28 (2.01 - 5.34) 
C vs. F 1.94 (1.00 - 3.78) 3.70 (2.21 - 6.19) 2.86 (1.75 - 4.68) 

D vs. F 1.11 (0.53 - 2.32) 1.95 (1.12 - 3.39) 1.86 (1.09 - 3.17) 
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5.3 Ordinal Logistic Regression Analyses 

 

Table 14 shows that the proportional odds assumption did not hold for any model 

(p < 0.01). The results from the Wald chi-square test of significance in the proportional 

odds model (Table 15) showed that physical activity and sex were significant variables in 

each regression. At least one level of the liking school variable was significant in every 

regression. Pressure from schoolwork was also significant in the relationship between 

academic performance and physical activity (regression #3). Age was significant in all 

regressions while grade was only significant in regression #1.  

Using a backwards elimination process, the variables of in-school physical 

activity, liking school, and sex have been selected for the partial proportional odds model, 

since these variables either had all categories which were significant (physical activity 

and sex variables) or at least one category level which was significant (liking school 

variable) in the proportional odds model. The variable age was included in all models 

rather than grade since age was significant in 3 regression models, while grade was only 

significant in 1 regression model. The age and grade variables were not included together 

in any model due to a high correlation between age and grade (Spearman coefficient = 

0.83; p  < .0001). 
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Table 14. Proportional odds test for all regressions, using the proportional odds model. 

  
Regression Proportional Odds Assumption 
 
Regression #1 - Physical Activity and Life Satisfaction <0.01 
Regression #2 - Physical Activity and Self-Rated Health <0.01 

Regression #3 - Physical Activity and Academic Performance <0.01 

Regression #4 - Physical Activity and Out-of-School Physical Activity <0.01 

  
 

 
Table 15. Wald chi-square test of significance using the proportional odds model – variable selection for 

model 

 Wald Chi-Square Test 
 Regression #1 Regression #2 Regression #3 Regression #4 
Variables     
Physical Activity - High  <0.01  <0.01  <0.01  <0.01 
Physical Activity - Moderate High 0.01  <0.01  <0.01  <0.01 
Physical Activity - Moderate Low 0.01 0.01  <0.01  <0.01 
Liking School - A lot  <0.01  <0.01  <0.01  <0.01 
Liking School - A Bit  <0.01  <0.01  <0.01 0.4 
Liking School - Not Much <0.01 0.83  <0.01 0.45 
Sex  <0.01  <0.01  <0.01  <0.01 
Age 0.11  <0.01 0.02  <0.01 
Grade 0.01 0.15 0.51 0.67 
Pressure from School - None n/a n/a  <0.01 n/a 
Pressure from School - Low n/a n/a  <0.01 n/a 
Pressure from School - Moderate n/a n/a 0.98 n/a 
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Table 16. shows the difference in data structure between the proportional odds 

model and the partial proportional odds model, when the dependent variable is life 

satisfaction (regression #1) and the students reported a low level of physical activity (PA 

= 4). Since there are three logits formed from the dependent variable in the partial 

proportional odds model, the data are structured as 3 records per student. The variable 

Odds represented categories of life satisfaction in one record, while the variables Odds4, 

Odds3, and Odds2 represented life satisfaction as multiple records per student. The 

variable y was the binary dependent variable for the partial proportional odds model that 

represented the reported level of life satisfaction of each student. 
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Table 16. Differences in data structure from the proportional odds model and the partial proportional odds model. 

 

One record per student – Proportional odds model data structure 
 

Student Age Sex 
Liking 
School 

In-School 
 Physical 
Activity 

Life 
Satisfaction  

Like 
High 

Like 
Bit 

Like 
Little 

PA 
High 

PA 
Mod 
High 

PA 
Mod 
Low 

A 15 1 4 4 4 0 0 0 0 0 0 
B 16 1 4 4 3 0 0 0 0 0 0 
C 16 1 3 4 2 0 0 1 0 0 0 
D 14 1 2 4 1 0 1 0 0 0 0 
  
 

Multiple records per student – Partial proportional odds model data structure 
 

Student Age Sex Liking School 

In-School 
Physical 
Activity Life Sat 

Like 
High 

Like 
Bit 

Like 
Little 

PA 
High 

PA 
Mod 
High 

PA 
Mod 
Low y Odds Odds4 Odds3 Odds2 

A 15 1 4 4 4 0 0 0 0 0 0 1 4 1 0 0 
A 15 1 4 4 4 0 0 0 0 0 0 1 3 0 1 0 
A 15 1 4 4 4 0 0 0 0 0 0 1 2 0 0 1 
B 16 1 4 4 3 0 0 0 0 0 0 0 4 1 0 0 
B 16 1 4 4 3 0 0 0 0 0 0 1 3 0 1 0 
B 16 1 4 4 3 0 0 0 0 0 0 1 2 0 0 1 
C 16 1 3 4 2 0 0 1 0 0 0 0 4 1 0 0 
C 16 1 3 4 2 0 0 1 0 0 0 0 3 0 1 0 
C 16 1 3 4 2 0 0 1 0 0 0 1 2 0 0 1 
D 14 1 2 4 1 0 1 0 1 0 0 0 4 1 0 0 
D 14 1 2 4 1 0 1 0 1 0 0 0 3 0 1 0 
D 14 1 2 4 1 0 1 0 1 0 0 1 2 0 0 1 
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Since the proportional odds assumption was not satisfied for any regression, as 

seen from Table 14, the partial proportional odds model was fitted. Table 17 presents 

Wald test p-values from a partial proportional odds model which was fitted in order to 

identify the covariates which varied across the different logits by means of an interaction 

term. An interaction term between the different covariates and the different logits tested 

for whether or not variables met the proportional odds assumption. In Table 17 below, for 

regression #1, liking school, age and sex do not fit the proportional odds assumption. For 

regression #2, in-school physical activity and liking school varied across the different 

logits of the dependent variable. In regression #3, the variables liking school, age, and 

pressure from school work varied across the different logits. In regression #4, the in-

school physical activity and sex variables varied across the different logits. Based on 

these results, a final partial proportional model was fit to allow only the variables which 

did not met the proportional odds assumption to vary across the different logits of the 

dependent variable. The results of this final partial proportional odds model are presented 

in tables 18 and 19. 
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Table 17. P-values from Wald’s test for which variables do not meet the proportional odds assumption 

  Regression #1 Regression #2 Regression #3 Regression #4 
Odds5  N/A N/A 0.26 < 0.01 
Odds4  < 0.01 < 0.01 < 0.01 < 0.01 
Odds3  < 0.01 < 0.01 < 0.01 < 0.01 
Odds2  < 0.01 < 0.01 < 0.01 < 0.01 
In-School PA  < 0.01 < 0.01 0.02 < 0.01 
Sex  < 0.01 0.14 0.12 0.35 
Age  < 0.01 0.10 < 0.01 < 0.01 
Liking School  < 0.01 < 0.01 < 0.01 0.01 
Pressure from School  N/A N/A < 0.01 N/A 
Odds*In-School PA  0.59 < 0.01 0.39 < 0.01 
Odds*Liking School  < 0.01 < 0.01 < 0.01 0.05 
Odds*Sex  < 0.01 0.50 0.84 < 0.01 
Odds*Age  < 0.01 0.88 0.01 0.45 
Odds*Pressure from School N/A N/A 0.03 N/A 
 
 Odds = Levels of dependent variable for each regression (regression #’s 1-4).  

 

The adjusted odds ratios from the four partial proportional odds models and the 

proportional odds models are presented in tables 18 and 19.  For regression 1, an odds 

ratio of 1.50 means that students who report high amounts of in-school physical activity 

have a 1.50 odds (95% CI:   1.40 – 1.61) of reporting better-than-low life satisfaction 

compared to those who report low in-school physical activity. Similarly, in regression 2, 

an odds ratio of 2.86 at k = 4 means that the odds that students who reported high 

physical activity also reported excellent self-rated health, rather than poor self-rated 

health, was 2.86 (95% CI: 1.79 – 4.56) that of students who reported low amounts of in-

school physical activity. Similar to the crude odds ratios, the adjusted odds ratios for in-

school physical activity and the dependent variables in regressions #1 - #3 are mostly 

above 1.00 and the confidence intervals were mostly above 1.00. These results confirm a 

positive relationship between the amount of in-school physical activity and students’ life 

satisfaction, self-rated health, and academic performance. 
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A positive relationship was noticed between in-school physical activity and out-

of-school physical activity, since the odds ratios were mostly above 1.00. As an example, 

at K=5 in relationship #4, the odds that students who engaged in moderate high levels of 

physical activity also reported to have engaged in high levels of out-of-school physical 

activity, as opposed to very low levels of out-of-school physical activity, was 4.10 (95% 

CI: 3.51 – 4.78) that of students who engaged in low levels of in-school physical activity. 

The odds ratios from the partial proportional odds model are interpreted as 

cumulative odds ratios. Therefore, for k =2 in regression #2, the odds that students who 

reported high levels of physical activity also reported excellent, good, or fair self-rated 

health, as opposed to poor self-rated health, was 1.78 (95% CI: 1.58 – 2.00) that of 

students who reported low levels of in-school physical activity. Most of the odds ratios 

from table 18 were significant since confidence intervals were mostly above 1.00. This 

was also observed from odds ratios which were significant at p < 0.05. 

 Tables 18 and 19 also show the results from the proportional odds model.  The 

odds ratios for variables which satisfied the proportional odds assumption were quite 

similar to the odds ratios calculated from the partial proportional odds model. For 

example, in regression #1, for the relationship between a high amount of in-school 

physical activity and life satisfaction, the odds ratio from the partial proportional odds 

model was 1.50. The odds ratio was 1.48 from the proportional odds model, which was 

very similar. On the other hand, the odds ratios for variables which did not satisfy the 

proportional odds assumption differed more in comparison to the odds ratios estimated 

from the partial proportional odds model. As an example, in regression #2 the adjusted 

odds ratios for the relationship between the “high” category of in-school physical activity 
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and self-rated health ranged from 1.78 – 2.86 while the odds ratio from the partial 

proportional odds model was 1.96. When confidence intervals are taken into 

consideration, the difference in odds ratios is even less due to overlaps in estimates from 

both the proportional and partial proportional odds models. Nonetheless, the overall 

similarity in odds ratios of both the proportional odds and partial proportional odds model 

demonstrates the reliability of the partial proportional model in estimating odds ratios 

similar to the proportional odds model. 
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Table 18. Odds ratios from the partial proportional model and proportional odds model for regression #1 and regression #2. 

  Odds ratios from the partial proportional odds model   

  Covariates   K = 4 95% CI K = 3 95% CI K = 2 95% CI Prop 
 Odds 

95% CI 

          
Regression #1 Physical Activity - High 1.50 (1.40 - 1.61) 1.50 (1.40 - 1.61) 1.50 (1.40 - 1.61) 1.48 (1.34 – 1.63)  
 Physical Activity - Moderate High 1.18 (1.10 - 1.27) 1.18 (1.10 - 1.27) 1.18 (1.10 - 1.27) 1.15 (1.03 – 1.27) 
 Physical Activity - Moderate Low 1.19 (1.10 - 1.28) 1.19 (1.10 - 1.28) 1.19 (1.10 - 1.28) 1.15 (1.03 – 1.27) 
 Liking School - A Lot 6.51 (5.41 - 7.82) 4.78 (4.03 - 5.68) 2.80 (2.30 - 3.40) 4.82 (4.15 – 5.61) 
 Liking School - A Bit 3.02 (2.58 - 3.55) 2.18 (1.86 - 2.55) 1.26 (1.04 - 1.52) 2.22 (1.93 – 2.55) 
 Liking School - Not Much 1.56 (1.31 - 1.86) 1.26 (1.06 - 1.51) 0.89* (0.71 - 1.11) 1.29 (1.11 – 1.52) 
 Sex  1.64 (1.49 - 1.81) 1.48 (1.36 - 1.62) 1.32 (1.20 - 1.45) 1.45 (1.34 – 1.56) 
 Age  1.00* (0.97 - 1.03) 0.94 (0.92 - 0.97) 0.87 (0.84 - 0.90) 0.92 (0.90 – 0.95) 
           
Regression #2 Physical Activity - High 2.86 (1.79 - 4.56) 2.22 (1.89 - 2.61) 1.78 (1.58 - 2.00) 1.96 (1.76 – 2.18) 
 Physical Activity - Moderate High 1.86 (1.23 - 2.81) 1.61 (1.38 - 1.88) 1.11* (0.97 - 1.26) 1.30 (1.16 – 1.45) 
 Physical Activity - Moderate Low 1.54 (1.03 - 2.28) 1.22 (1.06 - 1.43) 1.10* (0.96 - 1.26) 1.17 (1.04 – 1.30) 
 Liking School - A Lot 5.53 (3.22 - 9.52) 3.42 (2.78 - 4.20) 1.60 (1.34 - 1.92) 2.26 (1.93 – 2.65) 
 Liking School - A Bit 2.84 (1.87 - 4.30) 2.07 (1.72 - 2.48) 1.02 (0.85 - 1.21) 1.43 (1.23 – 1.66) 
 Liking School - Not Much 1.49* (0.95 - 2.33) 1.37 (1.12 - 1.68) 0.77 (0.63 - 0.94) 1.02* (0.86 – 1.21) 
 Sex  1.60 (1.49 - 1.72) 1.60 (1.49 - 1.72) 1.60 (1.49 - 1.72) 1.60 (1.48 – 1.73) 
 Age  0.88 (0.86 - 0.90) 0.88 (0.86 - 0.90) 0.88 (0.86 - 0.90) 0.88 (0.85 – 0.90) 

 

K = levels of the dependent variable, where 1 = worst category of wellbeing 
*non-significant at p >0.05 
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Table 19. Odds ratios from the partial proportional model and proportional odds model for regression #3 and regression #4. 

Odds ratios from the partial proportional odds model   

Covariates   K = 5 95% CI K = 4 95% CI K = 3 95% CI K = 2 95% CI 
Prop 
Odds 

95% CI for  
Prop odds 

            

Regression #3           

Physical Activity – High 1.40 (1.29 - 1.52) 1.40 (1.29 - 1.52) 1.40 (1.29 - 1.52) 1.40 (1.29 - 1.52) 1.39 (1.25 - 1.54) 

Physical Activity - Moderate High 1.39 (1.28 - 1.51) 1.39 (1.28 - 1.51) 1.39 (1.28 - 1.51) 1.39 (1.28 - 1.51) 1.38 (1.24 – 1.54) 

Physical Activity - Moderate Low 1.20 (1.10 - 1.31) 1.20 (1.10 - 1.31) 1.20 (1.10 - 1.31) 1.20 (1.10 - 1.31) 1.19 (1.07 – 1.32) 

Liking School - A Lot 12.5 (5.75 - 27.17) 5.63 (4.15 - 7.63) 3.67 (3.08 - 4.38) 2.87 (2.31 - 3.57) 3.95 (3.91 – 4.57) 

Liking School - A Bit 4.73 (2.97 - 7.53) 3.21 (2.54 - 4.06) 1.96 (1.68 - 2.30) 1.56 (1.26 - 1.94) 2.15 (1.86 – 2.48) 

Liking School - Not Much 3.72 (2.13 - 6.49) 1.84 (1.42 - 2.37) 1.31 (1.10 - 1.57) 0.99* (0.77 - 1.27) 1.40 (1.19 – 1.64) 

Pressure from School – None 2.27 (1.18 - 4.40) 2.33 (1.68 - 3.22) 2.13 (1.79 - 2.54) 1.70 (1.43 - 2.02) 2.04 (1.77 – 2.34) 

Pressure from School – Low 2.84 (1.68 - 4.82) 1.83 (1.45 - 2.31) 1.32 (1.15 - 1.51) 0.94* (0.80 - 1.09) 1.22 (1.08 – 1.37) 

Pressure from School - Moderate 2.11 (1.28 - 3.46) 1.37 (1.09 - 1.72) 1.04* (0.91 - 1.19) 0.82 (0.70 - 0.96) 1.00* (0.89 – 1.13) 

Sex  0.77 (0.73 - 0.82) 0.77 (0.73 - 0.82) 0.77 (0.73 - 0.82) 0.77 (0.73 - 0.82) 0.77 (0.72 – 0.84) 

Age  0.92 (0.81 - 1.05) 0.88 (0.83 - 0.94) 0.95 (0.92 - 0.98) 0.99* (0.96 - 1.02) 0.96 (0.94 – 0.99) 

            

Regression #4           

Physical Activity – High 6.68 (5.63 - 7.92) 5.87 (5.16 - 6.67) 4.46 (3.96 - 5.02) 3.64 (3.13 - 4.24) 6.07 (5.48 – 6.73) 

Physical Activity - Moderate High 4.10 (3.51 - 4.78) 3.20 (2.83 - 3.60) 1.86 (1.64 - 2.10) 1.41 (1.18 - 1.68) 2.85 (2.57 – 3.16) 

Physical Activity - Moderate Low 2.25 (1.96 - 2.58) 1.59 (1.42 - 1.79) 1.09* (0.96 - 1.25) 1.10* (0.91 - 1.33) 1.70 (1.54 – 1.89) 

Liking School - A Lot 1.21 (1.10 - 1.33) 1.21 (1.10 - 1.33) 1.21 (1.10 - 1.33) 1.21 (1.10 - 1.33) 1.26 (1.09 – 1.46) 

Liking School - A Bit 1.03* (0.94 - 1.13) 1.03* (0.94 - 1.13) 1.03* (0.94 - 1.13) 1.03* (0.94 - 1.13) 1.10* (0.96 – 1.26) 

Liking School - Not Much 1.02* (0.92 - 1.13) 1.02* (0.92 - 1.13) 1.02* (0.92 - 1.13) 1.02* (0.92 - 1.13) 1.09* (0.93 – 1.27) 

Sex  1.29 (1.15 - 1.44) 1.38 (1.26 - 1.51) 1.52 (1.40 - 1.66) 1.67 (1.49 - 1.87) 1.44 (1.32 – 1.53) 

Age  1.07 (1.05 - 1.09) 1.07 (1.05 - 1.09) 1.07 (1.05 - 1.09) 1.07 (1.05 - 1.09) 1.06 (1.03 – 1.09) 
 
K = levels of the dependent variable, where 1 = worst category of wellbeing 
*non-significant at p >0.05 
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Chapter 6 

Discussion 

 

The objective of this research was to examine correlates of in-school moderate-to-

vigorous physical activity among grade 6 to 10 students in Canada using data from the 

Canadian portion of the 2005/2006 Health Behaviour in School-aged Children survey 

(55). The particular objectives were to: (1) describe the distribution of in-school physical 

activity and the four dependent variables, namely self-rated health, life satisfaction, 

academic performance, and out-of-school physical activity, and to (2) examine the 

association between in-school physical activity levels and these dependent variables, 

while accounting for covariates. This chapter begins with a discussion of the univariate, 

bivariate and multivariate results, followed with a discussion of the covariates. This is 

followed by a section on limitations, where the criteria used to identify causation are 

discussed in relation to each relationship. The statistical considerations section then 

reviews the limitations of partial proportional odds model. Next, the implications for 

public health section illustrates this study’s contribution to research and to health 

promotion strategies. Finally, the final section, implications for research, provides 

suggestions for future research. 

 

6.1 Univariate Findings 

  The distribution of student responses for most covariates was consistent with the 

expected distribution. The proportion of males and females differed significantly from the 

population distribution of 50% males and females (p < 0.0001). Since 47.4% of the 
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sample was male and 52.6% of the sample was female, this confirms that there were 

significantly more females than males in the sample population. Since the sample 

consisted of children from grades 6 to 10, approximately 95% of the student sample was 

from ages 12 to 16. The overwhelming majority (76.7%) of students had positive 

attitudes towards school, while over half the students (55%) claimed to have felt minimal 

pressure from school work. This is similar to results from the 2001/02 HBSC Canadian 

survey, which showed that 69.3% of students reported positive attitudes towards school, 

while 60.9% of students claimed to have minimal pressure from school work (56). 

Of the 9521 students who answered the in-school physical activity questions, 

57.5% reported less than 5 hours of in-school physical activity per week. Using the 

recommendation of one hour of moderate-to-vigorous physical activity per day, (16-19), 

less than half of students achieved adequate physical activity levels from in-school 

physical activity alone. However, this is understood with the acknowledgement that 

students attend school only 5 days a week. Also, the amount of physical activity may 

differ each day; therefore, students may be meeting the daily recommendation some days 

throughout the week. The data, however, did not include a daily breakdown of physical 

activity. 

Of the 9628 students who responded to the out-of-school physical activity 

question, 62.9% engaged in 3 hours or less of vigorous physical activity per week. 

However, according to Health Canada’s Physical Activity Guide to Healthy Active 

Living (15), over a period of 5 months, youth should steadily increase physical activity in 

order to achieve 30 minutes of vigorous physical activity per day, which is 3.5 hours of 
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vigorous physical activity per week. Therefore, over half of student population did not 

meet the recommendation set by Health Canada. 

Overall, students rated their health, life satisfaction, and academic performance 

fairly high. Approximately 84% of students rated their health as either good or excellent, 

76% rated their life satisfaction as 7 out of 10 and above, and 70% of students reported at 

least a B-average for their academic performance. Overall, based on these indicators, 

students appeared content in their lives, although a significant proportion did not receive 

adequate levels of physical activity during the school hours. 

 

6.2 In-School Physical activity and the Four Dependent Variables - Summary 

 
The crude odds ratios indicated that there was a positive relationship between in-

school physical activity and the four dependent variables. These relationships were 

confirmed in the logistic regression after adjusting for sex, age, liking school, as well as 

pressure from schoolwork for the relationship between in-school physical activity and 

academic performance. The ordinal logistic regressions confirmed the expected results 

that in-school physical activity was positively associated with the four dependent 

variables. 

The positive relationship between self-rated health and in-school physical activity 

is consistent with studies conducted nationally and internationally (32-35, 103). The 

existing literature exploring life satisfaction in relation to in-school physical activity is 

limited, but the few existing studies have reported similar findings that large amounts of 

physical activity were associated with high life satisfaction (24-26). These previous 
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studies were, however, carried out internationally on a European and American sample 

(24-26). 

Previous studies of the relationship between school physical activity and 

academic performance have been divided between studies which have reported either 

direct positive associations (40, 41) or no negative associations between in-school 

physical activity and academic performance (42-44). These studies, however, have 

reported other health benefits for children and therefore have recommended physical 

activity as a means of improving health without decreasing academic performance. Some 

previous studies have reported slight negative relationships between in-school physical 

activity and academic performance, but these studies still advocated in favour of in-

school physical activity as a way of indirectly promoting academic performance by 

improving self-esteem (46, 47). The multiple discussions around the effects of physical 

activity on academic performance illustrate the uncertainty of whether in-school physical 

activity may actually improve academic performance. This current study addresses this 

discussion, first by supporting evidence for a positive association between the two 

variables in a Canadian sample population, and secondly by presenting the health-related 

benefits of in-school physical activity. 

The literature on the relationship between out-of-school physical activity and in-

school physical activity is still limited (49). The positive results found in this study, 

however, may interest researchers to explore the possibility that in-school physical 

activity may contribute to overall physical activity and may even be a proxy for an 

overall physically active lifestyle among children. 
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Overall, the positive association observed between in-school physical activity and 

the four dependent variables has several contributions to existing research. Firstly, the 

majority of previous studies cited above have been conducted in a sample outside 

Canada, while this study described physical activity within the Canadian context. This 

study should therefore promote and inform the ongoing childhood physical activity 

research in Canada. Secondly, the existing literature is still relatively limited in exploring 

physical activity in relation to life satisfaction and out-of-school physical activity. By 

studying life satisfaction and out-of-school physical activity, the current study explored 

the correlates of physical activity using variables not often found in the existing literature. 

Furthermore, while this study may also be helpful in describing general physical activity 

behaviours among adolescents, it is specifically useful in understanding the role of 

physical activity within the school setting.  

 

6.3 Covariates Summary 

The results from the regression analysis found that the covariates sex and liking 

school were positively associated with in-school physical activity when included as a 

covariate for all four relationships under study. Pressure from schoolwork was also 

positively associated with in-school physical activity in the relationship between in-

school physical activity and academic performance. These results were also indicated 

from the crude analysis. 

The findings from the partial proportional logistic regression found that males 

rated their physical activity higher than females rate their physical activity, which is also 

supported by several studies from the existing literature (83-86). The results from this 
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study are also consistent with studies from the literature, which state that males generally 

engage in more out-of-school physical activity than females (83).  The findings that 

males rate their health better than females rate their health is also supported by evidence 

from the literature (69-72). In relationship to life satisfaction and in-school physical 

activity (68, 77, 78) as well as academic performance and in-school physical activity 

(80), previous studies have not commonly identified sex as one of the main covariates. 

This study however, identified sex as a covariate. 

The negative relationship between age and in-school physical activity is also 

consistent with previous studies, which reported that physical activity declined and 

sedentary behaviours increased with age among adolescents (87). The positive 

association between liking school and in-school physical activity was also confirmed in 

previous studies, which reported that high levels of adolescent physical activity were 

associated with liking school (97, 104). Since a literature search did not find any study 

which explored the relationship between pressure from schoolwork and in-school 

physical activity, the positive relationship observed in this study between the two 

variables contributes to an area which may have not yet been explored.  

Overall the results of the covariates were consistent with previous studies 

conducted outside Canada. Although physical activity may differ across geographic 

region, physical activity is also influenced by covariates which are common across 

nations. 
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6.4 Limitations 

There are many other factors which contribute to students’ overall wellbeing in 

addition to physical activity, but which have not been explored in this study. Variables 

such as race, geography, socioeconomic class, or behaviours such as smoking status, 

TV/Internet usage, diet, sleeping patterns represents only a few of the many possible 

variables which may influence student wellbeing. The four dependent variables explored 

in this study were available in the HBSC dataset and were thought to be of key interest to 

both public health and school board officials. A more comprehensive examination of the 

benefits of in-school physical activity will require further study of other variables. 

Out-of-school physical activity was captured as vigorous physical activity while 

the in-school physical activity variable was recorded as moderate-to-vigorous physical 

activity. One study reported that moderate-to-vigorous and vigorous physical activity 

were two distinct measures of physical activity. The study consisted of a confirmatory 

factor analysis, using a 3-day physical activity survey to assess the correlation between 

moderate and vigorous physical activity. The results of the study showed that moderate-

to-vigorous physical activity and vigorous physical activity were, in fact, uncorrelated. 

The study showed how the two measures expressed different behavioural patterns. 

Moderate-to-vigorous physical activity related to an overall picture of physical activity 

and was focused on the physical health aspect of physical activity. Vigorous physical 

activity, on the other hand, related to physical activity as a recreational pursuit or hobby. 

The rationale for studying the relationship between in-school and out-of-school physical 

activity was to show how in-school physical activity may be used as a means of 

promoting an overall physical active lifestyle; however, since vigorous physical activity 
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is only a particular domain of overall physical activity, caution must be used when 

extending the results to an overall physically active lifestyle (48, 105). 

Since the HBSC survey has a cross-sectional study design, it was impossible to 

establish a causal relationship between the independent and dependent variables. 

Therefore, this study can only determine statistical association. The variables of study 

were selected as dependent and independent, but this cannot be assumed in a cross-

sectional design. In order to determine if causation was likely, a biostatistician in 1965 

summarized a guideline to assist in casual evaluations (106), which was later modified by 

present day researchers (28). The criteria of assessment include the following conditions: 

(1) temporality, 
(2) strength of association, 
(3) consistency, 
(4) dose-response relationships, 
(5) biological plausibility, and 
(6) specificity 

 

(1) Temporality 

In order for temporality to exist, the exposure (independent variable) must precede 

the development of the outcome (dependent variable). Since all data are collected at the 

same period in a cross sectional study, it is not possible to assume variables as exposures 

and outcomes from this survey. For the relationship between self-rated health and 

physical activity, poor self-rated health may cause sedentary behaviours, or sedentary 

behaviours may dissuade students from engaging in any physical activity. The other three 

relationships studied follow the same reasoning in that it is impossible to determine 

which variable in the relationship precedes the other variable. 
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(2) Strength of Association  

The strength of association criterion between a dependent and independent 

variable suggests that an association is real and less due to either bias or confounding. In 

this study, there was a moderate-strong association between in-school physical activity 

and self-rated health, life satisfaction and academic performance since odds ratios were 

below 2.00. In the relationship between in-school and out-of-school physical activity, 

however, several odds ratios were approximately 5 and above. This may indicate a 

moderately strong to strong association. 

 

(3) Consistency 

Consistency addresses how similar associations should be reported in a range of 

studies in different populations, using different study methods. As mentioned in the 

above summary, most of the relationships were previously studied using a different 

sample population, various study designs, and different analytical methods. The positive 

findings of this study confirm results from previous studies. A scan of the literature, 

however, found only few studies had examined the relationships between life satisfaction 

and in-school physical activity as well as in-school and out-of-school physical activity. 

Consistency also applies to how similar an association is observed within studies. 

In this current study, positive relationships between in-school physical activity and the 

dependent variables were consistently observed for almost all categories of the 

independent and dependent variables. This was true for both the crude odds ratios and the 

adjusted odds ratios. Overall, the consistency condition was achieved within this study. 
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(4) Dose-Response Relationship  

A dose-response relationship occurs when higher levels of the independent 

variable (e.g. in-school physical activity) show stronger positive association for levels of 

the dependent variables. The dose-response relationship, therefore, can be examined by 

exploring the gradient of odds ratios from the moderate low level of in-school physical 

activity to a high level of in-school physical activity for each of the four relationships 

examined in this study.  

The relationship involving out-of-school physical activity clearly satisfied the 

dose-response criteria since a strong positive gradient was observed. For the relationship 

between moderate to low in-school physical activity and a high amount of out-of-school 

physical activity, the odds ratio was 2.25 (95% CI: 1.96 – 2.58). Additionally, for the 

relationship between a high amount of in-school physical activity and a high amount of 

out-of-school physical activity, the odds ratio was 6.68 (95% CI: 5.63 – 7.92). This 

gradient was present for all levels of in-school and out-of-school physical activity. For 

the remaining three relationships, a positive gradient was also noticed between the 

categories of in-school physical activity and the dependent variables. The higher levels of 

in-school physical activity showed strong positive associations with in-school physical 

activity and the dependent variables. The gradient was not as pronounced as in the 

relationship involving out-of-school physical activity, since there were overlapping 

confidence intervals at all levels of in-school physical activity. Despite this overlap, there 

was a noticeable overall positive trend in the odds ratios estimates and in the confidence 

intervals.  
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(5) Biological plausibility 

According to this criteria, a biological mechanism should be established on how 

physical activity might affect the independent variables. This study did not explore any 

biological mechanism between in-school physical activity and the four dependent 

variables, but other studies have reported associations between physical activity and the 

dopamine levels in the body. One review showed that voluntary physical activity was 

regulated in the central nervous system, particularly in the dopamine system (107), while 

another study found an association between a marker in the dopamine D2 receptor gene 

(DRD2) and physical activity levels among white females from a sample of five 

universities (108). Furthermore, since the dopamine system was found to regulate motor 

movement, learning, motivation, reward behaviour, and emotions (107), alterations of the 

body’s dopamine levels may relate closely to how students rated themselves in respect to 

the dependent variables defined in this study. Furthermore, a clinical investigation found 

that depressed individuals have low levels of homovanillic acid (HVA), which is the 

major metabolite of dopamine in the central nervous system (109). The research area 

exploring dopamine in relation to physical activity is still limited; however, if physical 

inactivity is characterized by low dopamine levels and low dopamine levels is a cause of 

depression, then this argument may serve as biological reasoning for how dopamine 

levels may relate to how students rate their health and life satisfaction. 

A study reported the biological mechanisms of physical activity in preventing 

cognitive decline (110, 111). This study may be helpful in assessing an association 

between in-school physical activity and academic performance, since student academic 

performance might be related to cognitive functioning. According to the study, there are 
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three hypotheses explaining the role of exercise in promoting cognition. The first 

explanation is that physical activity increases oxygen saturation and angiogenesis in brain 

areas required for cognitive functioning. The second hypothesis suggests that physical 

activity aids in information processing by increasing the brain’s neurotransmitters such as 

serotonin and norepinephrine. The third hypothesis states that physical activity supports 

neuronal survival and differentiation in the developing brain by regulating molecular 

mechanisms such as brain-derived neurotrophic factor (BDNF), insulin-like growth factor 

(IGF-I) and basic fibroblast growth factor (bFGF). The same hypotheses for how physical 

activity prevents cognitive decline have also been mentioned in another study (110). 

Nevertheless, the functions of biological mechanisms in understanding the effects of 

physical activity are still not fully understood. Therefore, more investigation on the 

biological mechanisms of physical activity is needed in order to further support biological 

plausibility. 

 

(6) Specificity 

Specificity refers to a single cause producing a specific effect. This characteristic 

should, however, not be over emphasized since some factors may cause more than one 

outcome, and outcomes may have more than one cause. In this study it is difficult to 

determine specificity of physical activity in relation to the four outcomes. The benefits of 

physical activity are far beyond the four defined variables, since physical activity can be 

a method of promoting physical, social, emotional, and psychological health. 

Additionally, since life satisfaction, self-rated health, academic performance, and out-of-
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school physical activity may be influenced by more than just in-school physical activity, 

the specificity condition is not satisfied. 

 In summary, the relationships between in-school physical activity and the four 

dependent variables satisfy only some of the criteria listed above. Because of the cross-

sectional study design and from the assessment above, this study cannot establish a causal 

relationship between in-school physical activity and the dependent variables. A 

prospective (cohort) or retrospective (case-control) observational study design would 

help determine a casual relationship. In such designs, changes among physically active 

students would be compared to changes among physically inactive students. An 

experimental study design would also help determine a causal relationship by 

demonstrating the effectiveness of implementing an in-school physical activity program 

in respect to these four dependent variables.  

 

6.5 Statistical Considerations 

 
 From the partial proportional logistic regression model, odds ratios were 

interpreted as cumulative. This may be problematic when summarizing the overall 

relationship between two variables, when the odds ratio changes direction between 

different categories of the dependent variable. For example, the relationship between not 

liking school a lot and self-rated health showed significant odds ratios in both positive 

and negative directions for the different categories of self-rated health. At K=3, a positive 

relationship between the two variables was described (OR = 1.37; 95% CI: 1.12 – 1.68), 

but at K=2, a negative relationship was described between the two variables (OR = 0.77; 

95% CI: 0.63 – 0.94). It is, therefore, not possible to describe the overall direction of the 
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relationship between the two variables by looking at the “not liking school much” 

category alone. Since this situation occurred only twice in the output, it was not of major 

concern. 

Furthermore, student responses to the HBSC survey may have not been 

independent since students in the same class are likely to report similar in-school physical 

activity levels. This is partially because in-school physical activity within classes is often 

preformed collectively. This correlation of student responses, however, was not 

considered in the multivariate analysis. The lack of controlling for correlation 

underestimated the parameter estimate variances which in turn underestimated the 

confidence interval width for each odds ratio. Therefore, odds ratios with a lower limit 

close to 1.00 must be interpreted with caution since an adjustment for correlation may 

have widened the confidence intervals, potentially resulting in some non-significant odds 

ratios.  For example, in Regression #3 on table 19, the odds ratio from the proportional 

odds model for moderate low physical activity was 1.19 (95% CI: 1.07 – 1.32). However, 

the odds ratio for liking school a lot was 3.95 (95% CI: 3.91 – 4.57). The latter odds ratio 

is more protected from correlation than the former odds ratio, since the lower limit of the 

latter confidence interval is well above 1.00. 

The relationship between the independent and dependent variables is given by 

odds ratios. However, an odds ratio is only an approximation of the relative risk. The 

relative risk is the ratio of the outcome risk among the exposed group to the risk among 

the unexposed group, while the odds ratio is the ratio of the odds in favour of exposure 

among the cases to the odds in favour of exposure among non cases (27). The odds ratio 

may, in fact, overestimate the strength of association in comparison to relative risk, 



103 

 

especially since the outcomes of interest are not rare. Therefore, caution must be used in 

interpreting the odds ratios.   

 

6.6 Study Biases and Generalizability 

Seventy-four percent of the final sample of students selected to participate in the 

survey properly completed the questionnaire. If a school declined participation in the 

study, another school was selected to participate. This sampling strategy might have led 

to selection bias, since the schools which did not participate in the study may have had 

different school and student characteristics than schools which agreed to participate in the 

study. For example, those schools which did not participate may have not been focusing 

their attention on student wellbeing and thus may have decided to not participate out of 

fear of being identified.  

The in-school physical activity and life satisfaction variables were originally 

continuous. The variables, however, were converted into categorical variables for the 

analyses. The assignment of students into categories may have resulted in a 

misclassification bias since categories may have not accurately represented students’ 

responses as low, medium, or high. Rather, students were grouped into categories based 

on an equal distribution of student responses. This bias would also apply to the out-of-

school physical activity variable, which was summarized from a 6 category variable into 

a 5 category variable based on a more equal distribution of the categories. The 

misclassification would have been non-differential since all students who filled out the 

survey were categorized under the same criteria. The bias would have been systematic, 

since any misclassification would be systematically based on the defined cut-points for 
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the in-school physical activity, life satisfaction, and out-of-school physical activity 

variables. A non-differential systematic misclassification would have underestimated the 

odds ratios in the results (28). Furthermore, since each analysis was based on the defined 

cut points for the in-school physical activity variable, the results from of this study are 

directly related to the cut points selected for the variables. Consequently, different cut 

points of the variables are likely to produce different results. Therefore, it should be noted 

that the results of this study are sensitive to how the variables are categorized. 

This study controlled for potential confounders by including multiple covariates 

into the regression equations. However, there are many student and school level 

covariates which have not been addressed in this study. For example, variables such as 

smoking, BMI, and dietary patterns are some student level variables which may 

potentially affect students’ physical activity. Since physical activity is often related to 

accessibility of resources in the school and the time available for in-school physical 

activity during the school day, these school level confounders should also be considered 

in the analysis. These school level variables, however, are not currently available in the 

pre-existing dataset. Therefore, it should be acknowledged that students’ responses are 

likely to be affected by how physical activity is promoted within their school 

environment. 

Generalizability relates to the ability of a study to be reproduced in different study 

populations and yield a similar finding. There are no firm rules to help with generalizing 

the results of a study to the wider population (28); however, generalizability stems from 

ensuring that the study sample is representative of the population of interest. The multiple 

study biases explained previously also negatively affect the generalizability of the results. 
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Overall, caution should be used on the generalizability of the results of this study. 

Furthermore, the generalizability would refer to a population of students within a similar 

age range of grades 6 to 10, since this study, among others, have found physical activity 

to be significantly related to age. 

The ability of a study to fulfill the criteria of causality determines whether or not 

there may be a causal relationship between the independent and dependent variables. 

Since multiple assessment criteria for causation were fulfilled, such as consistency and 

biological mechanism, this assures that a causal relationship may exist between in-school 

physical activity and some of the dependent variables. However, any potential causal 

relationship cannot be determined because of the cross-sectional study design in this 

study. 

 

6.7 Implications for Public Health Practice 

 
 This study highlighted the importance of promoting in-school physical activity in 

the Canadian population by presenting the benefits in four areas. A questionnaire was 

used to assess both physical activity and the dependent variables; therefore, this study 

shows how in-school physical activity helps students rate their wellbeing high on 

questionnaires, such as the HBSC survey. Since these questionnaires are used to represent 

actual wellbeing, in-school physical activity has the potential of promoting healthy living. 

Similarly, the results show that in-school physical activity has positive effects on 

academic achievement as measured by self-reported grade averages. The benefits of in-

school physical activity, however, must be interpreted in relation to the cut points defined 
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for the variables. Overall, the results of this study are hypothesis generating such that the 

results of this study can generate future research questions for exploration, in order to 

further explore in-school physical activity in the Canadian context. Policy cannot be 

developed from this study based on the multiple study limitations as well as the unknown 

temporality from a cross-sectional study design. This study should rather spark interest 

for future prospective, retrospective or experimental studies to examine any casual 

relationship between in-school physical activity and the dependent variables in the 

Canadian population.  

Overall, this study did show that there was a positive association between in-

school physical activity and the dependent variables. The results will be helpful in 

encouraging future studies which examine in-school physical activity programs as part of 

the school curriculum. Furthermore, these in-school physically activity programs may be 

a means of promoting students’ academic excellence and overall wellbeing. As 

mentioned previously, the Ontario Ministry of Education, in coordination with the 

Ontario Ministry of Health and Long-term Care, has mandated 20 minutes of daily 

physical activity in schools across Ontario (112). This research helps support the Ministry 

of Education`s mandate by providing research highlighting the benefits of in-school 

physical activity in promoting self-rated health, life satisfaction, and academic 

performance. For the same reason, this study will also help encourage teachers and 

principals to adhere to the Ministry of Education`s physical activity mandate. 

 The growing problem of childhood physical inactivity has also led other 

provincial governments to mandate in-school physical activity. Along with Ontario, 

Alberta and British Columbia are two examples of provincial governments which have 
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mandated in-school physical activity. In Alberta, the provincial government has 

developed the Daily Physical Activity (DPA) program, which requires all students from 

grades 1 to 9 to engage in 30 minutes of moderate-to-vigorous physical activity per day. 

This program is based on the belief that healthy students are better able to learn and that 

schools are an environment for students to develop physically active lifestyle habits 

(113). Furthermore, in 2008, the Alberta DPA program was evaluated to gain a better 

understanding of the DPA implementation. Some of the key evaluation areas were 

facility accessibility and usage, funding, resources and supports, implementation, 

activities, challenges to implementation, and attitudes towards DPA. Based on the results 

of the evaluation, new materials and strategies were developed to further support the 

DPA program (114). 

 The government of British Columbia similarly introduced Healthy Schools, which 

is a comprehensive school health approach supporting students’ physical, social and 

emotional wellbeing. The comprehensive school health approach addresses health from 

multiple aspects of the school environment, such as teaching and learning, the school’s 

social and physical environment, healthy school policy, and community partnerships. As 

part of the Active Schools approach, students from grades 1 to 9 must engage in at least 

30 minutes of physical activity a day, and students in grades 10 to 12 must engage in at 

least 150 minutes of physical activity per week for their graduation requirements (115). 

In relation to the emerging public health strategies such as the provincial 

strategies above, this current research highlights the benefits of in-school physical 

activity in relation to student outcomes. Such ongoing research will continuously 

encourage the development and integration of physical activity programs within the 
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school environment. In addition, by describing the state of physical activity in Canada, 

provincial evaluation programs such as the DPA provincial evaluation in Alberta can 

incorporate targets of student physical activity in relation to the provincial statistics of 

physical activity. This study, therefore, may be used as a physical activity reference in the 

evaluation of physical activity programs and in setting provincial targets of student 

physical activity. Furthermore, this research may also be incorporated as part of an 

overall community public health promotion strategy. An overall promotion strategy 

would encourage physical activity among youth and children by allowing parents, 

teachers, and students to understand the benefits of engaging in physical activity, which 

may promote physical activity formally and informally within the community. Finally, 

this study may also spark interest and curiosity into future research topics. 

 

6.8 Implications for Research 

 
Future studies should continue to focus on different childhood physical activity 

outcomes in relation to physical activity within the school setting and even as part of an 

overall community initiative. Focusing on multiple and different outcomes will help 

provide a holistic understanding of the benefits of physically active living. One example 

comes from a study which reported that childhood physical activity is influenced by how 

well grade 7 children bond with parents. The results of the study found that the 

interaction effect between bonding with parents and parents’ physical activity 

significantly predicted youth physical activity (p < 0.04) (116). Because school 

environments require active participation from parents and guardians, a future study may 

investigate the benefits of in-school physical activity by developing an integrated parent-
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teacher approach to daily physical education. Such a program would encourage physical 

activity within the schools by creating an environment which encourages physical 

activity for the children by integrating physical activity directly into students’ personal 

lives. Furthermore, an integrated parent-teacher approach to physical activity may also 

produce other benefits from the integration of the school into the community. 

 A previous review article cited that physical environments also have a significant 

influence on physical activity behaviours. Communities with parks and recreation 

facilities have been consistently associated with high levels of physical activity in youth 

and adults (117). Consequently, future studies might investigate the physical activity 

effects of adding facilities, such as basketball nets and soccer posts, to the school yard. 

Similarly, a study can be conducted to examine the effects of making existing physical 

activity resources at school available, such as easy gymnasium access and sports 

equipment loans during recess, lunch, and after-school hours. 

 Another study reported that active commuting to school can significantly increase 

physical activity levels in children and youth. The study consisted of 114 elementary 

school children who wore accelerometers for 7 days and completed a questionnaire which 

gathered information on students’ regular travel route to school. Results found that 

students who walked to school were significantly more active than students who 

commuted by car (p <0.05). Furthermore, male students who walked to school were more 

active after school than male students who travelled in cars (118). This research 

highlights the importance commuting can make in developing a physically active 

lifestyle. A future study could evaluate the effectiveness of implementing a supervised 

walk-to-school or bike-to-school program. 
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This current study examined overall in-school physical activity; however, 

physical activity behaviours during recess are likely to differ from physical activity 

during class time. Research which focuses on physical activity programs at specific times 

in the school day may help tailor program development in order to obtain maximum 

benefits. 

The ideas presented are only a few of the many possible future studies which can 

help promote school environments which facilitate physical activity. With the increasing 

prevalence of physical inactivity and obesity among youth and adolescents, research into 

understanding and promoting in-school physical activity programs will require even 

greater attention in the future. 
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Chapter 7 

Conclusion 

 

Previous studies have shown that in-school physical activity has been an 

important factor in maintaining an overall healthy lifestyle among youth and adolescents. 

This study found that nearly 60% of Canadian youth and adolescents were not engaging 

in adequate amounts of physical activity in school alone. Schools offer an ideal situation 

in which to promote physical activity, since children and adolescents spend most of their 

time at school. This study is hypothesis generating and should therefore spark interest for 

future Canadian research which would explore the relationship between in-school 

physical activity and the dependent variables by using a prospective or retrospective 

observational study design or an experimental study design. Since the study used cut 

points to analyze the dependent and independent variables and a causal relationship 

cannot be inferred from this cross-sectional study, social policy, such as an in-physical 

activity mandate or program, cannot not be organized based on this study. The positive 

associations found between in-school physical activity and the dependent variables do, 

however, contribute to the growing literature in understanding childhood in-school 

physical activity in the Canadian context. Overall, it is recommended that future studies 

continue to explore the benefits of in-school physical activity. Although a causal 

relationship between in-school physical activity and the dependent variables cannot be 

inferred, childhood and adolescent physical activity is still advocated, similar to other 

studies reporting on the benefits of childhood physical activity. 
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Appendix 

 

Health Behaviour in School-aged Children   
Grade 9 and 10 Survey 

2005/2006 
 

NHW/HSP-315-03738 Sponsored by the Public Health Agency of Canada for the World Health Organization 

 

 
 TO THE STUDENT: 
 
   Canada and 39 other countries are doing this health survey on behalf of the World Health 

Organization. The study is being done to teach us more about what students your age 
think and how they behave towards their health. Students in grades 6, 7, 8, 9, and 10 are 
participating. 

 
 Your participation in this survey is completely voluntary.  If you do not want to answer 

these questions, please put the questionnaire in the brown envelope and place it on your 
desk until the others are finished. If you start the survey, you may stop at any time. Your 
choice of whether to answer the questions or not will not affect your grade in this class. 

 
 If you participate, you may choose not to answer some of the questions.  While you are 

working on the questions please do not talk about them or look at the answers of your 
classmates. Do not put your name on the questionnaire. When you have finished, place 
the questionnaire in the brown envelope and seal the envelope. No one from your school 
will see your answers.  The researchers at Queen's University will not be able to identify 
you from your answers. 

 
 Your decision to complete and return this questionnaire will be interpreted as an 

indication of your consent to participate. 
 
 Thank you for taking part in this important study. 
 
 
 Social Program Evaluation Group 
 Queen’s University 
 
 
 October 2005. 
 
 
 Please fill in today’s date  ___________________ 
     Month/day/year 
  
 
 Please read each question carefully.  Answer each question by placing a check mark () 

in the box provided.  For some questions you will be required to write in the space 
provided. 
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1.   Are you male or female? 

  1 Male 

  2 Female 

 

2.   When were you born?        _____________________  
                                      Month / Day / Year 

 

3.   What grade are you in?         1 2 3 4 

 Grade 8 Grade 9 Grade 
10 

Grade 11 

 

 

Physical activity is any activity that increases your heart rate and makes you get out of 
breath some of the time.  Physical activity can be done in sports, school activities, playing 
with friends, or walking to school.  

Some examples of physical activity are running, brisk walking, rollerblading, biking, dancing, 
skateboarding, swimming, soccer, basketball, & football. 

For these next two questions, add up all the time you spend in physical activity each 
day. 

 

13.  Over the past 7 days, on how many days were you physically active for a total of 
at least 60 minutes per day?  

 
1 0 

days 

2 1 
day 

3 2 

days 

4 3 

days 

5 4 

days 

6 5 

days 

7 6 

days 

8 7 

days 

 

 

14.  Over a typical or usual week, on how many days are you physically active for a 
total of at least 60 minutes per day? 

 
1 0 

days 

2 1 
day 

3 2 

days 

4 3 

days 

5 4 

days 

6 5 

days 

7 6 

days 

8 7 

days 
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15.   Which of the following best describes your marks during the past year? 
1 Excellent (Mostly A’s / above 85% / or level 4) 

2 Above average (Mostly A’s and B’s / between 70 and 84% / or level 3 and 4) 
3 Average (Mostly B’s and C’s / between 60 and 69% / or level 3) 
4 Below average (Mostly C’s / between 50 and 59% / or level 2) 
5 Poor (Mostly letter grades below C / below 50% / or level 1) 

 

 

16.  In your opinion, what does your class teacher(s) think about your school 
performance compared to your classmates? 

 1  Very good 2  Good 3  Average 4  Below average 

 

 

 

20. How pressured do you feel by the schoolwork you have to do? 

 1 Not at all 

2 A little 
 

3 Some 

4 A lot 

 

19.  How do you feel about school at present?  

 1 I like it a lot 

2 I like it a bit 
 

3 I don’t like it very much 

4 I don’t like it at all 
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23.   About how many hours a week do you usually take part in physical activity that 
makes you out of breath or warmer than usual in your class time at school? 

 1 2 3 4 5 6 7 8 9 

 none at 
all 

about 
½ hour 

about 
1 hour 

about 
2 

hours 

about 
3 

hours 

about 
4 

hours 

about 
5 

hours 

about 
6 

hours 

about 
7 or 
more 
hours 

 

24.   About how many hours a week do you usually take part in physical activity that 
makes you out of breath or warmer than usual in your free time (example, lunch) 
at school? 

 1 2 3 4 5 6 7 8 9 

 none at 
all 

about 
½ hour 

about 
1 hour 

about 
2 

hours 

about 
3 

hours 

about 
4 

hours 

about 
5 

hours 

about 
6 

hours 

about 
7 or 
more 
hours 

 

25. OUTSIDE SCHOOL HOURS: How often do you usually exercise in your free time 
so much that you get out of breath or sweat?     

 1 Every day 
2 4 to 6 times a week 

 
3 2 to 3 times a week 
4 Once a week 

 5 Once a month 

 6 Less than once a month 

 7 Never 

 

26. OUTSIDE SCHOOL HOURS: How many hours a week do you usually exercise in your free 
time so much that you get out of breath or sweat?   

 1 None 
2 About half an hour 

 
3 About 1 hour 
4 About 2 to 3 hours 

 5 About 4 to 6 hours 
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 6 7 hours or more 

 

 

27. Would you say your health is……?  

 1 Excellent 

2 Good 
 

3 Fair 

4 Poor 

 

 

30. Here is a picture of a ladder.     

 

The top of the ladder ‘10’ is the best 

possible life for you and the bottom ‘0’ 

is the worst possible life for you. 

In general, where on the ladder do you feel 
you stand at the moment? 

Mark the box next to the number that 

best describes where you stand. 

  10 Best possible life 

  9  

  8  

  7  

  6  

  5  

  4  

  3  

   2  

   1  

   0 Worst possible life 
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