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Abstract

:

(1) School-based physical activity programs such as intramurals provide youth with inclusive opportunities to be physically active, yet we know little about how types of intramurals (e.g., team and individual sports) may contribute to youth MVPA. This research aims to evaluate how real-world changes in types of intramurals available in schools impact youth physical activity over time. (2) This study used three years of longitudinal school- and student-level data from Ontario schools participating in year 5 (2016–2017), year 6 (2017–2018) and year 7 (2018–2019) of the COMPASS study. Data on types of intramural programs from 55 schools were obtained, baseline demographic characteristics were measured and data on physical activity and sport participation were collected on a sample of 4417 students. Hierarchical linear mixed regression models were used to estimate how changes in the type of intramurals associate with youth MVPA over time. (3) Regardless of participation, adding individual and team intramurals was significantly and positively associated with female MVPA in Y6. (4) The indirect, but positive relationship between adding individual and team intramurals and female MVPA may be explained by other characteristics of the school environment that are conducive to female MVPA.
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1. Introduction


Moderate-to-vigorous physical activity (MVPA) is positively associated with physical and mental health among youth and is important in healthy development and disease prevention [1,2]. Despite these benefits, only one-third of Canadian youth are meeting the Canadian guidelines of at least 60 min of MVPA per day [3,4,5], and MVPA tends to decrease in youth as they age [6,7]. Physical inactivity is a major modifiable behavioural risk factor for premature mortality and lost life expectancy [8,9,10], and small increases in physical activity can have a positive impact on current health and the future risk of disease [11]. As a leading modifiable risk factor for disease and mortality, interventions targeting physical inactivity should be a public health priority to reduce the population-level health burden in future years.



Youth are an important target for physical activity interventions, because health behaviours (e.g., physical activity, sedentary behaviour and diet) continue to shape and form during this time [12,13,14,15]. As highlighted in the social ecological model, the environment is an important factor influencing health behaviour [16]. Of particular interest is the school-environment because school-level programs, policies and the built environment all interrelate to influence youth physical activity behaviour [17,18,19]. School-based physical activity programs can effectively target physical inactivity [20,21], especially if these programs are inclusive and accessible to a large proportion of the youth population [22]. Intramurals (e.g., intra-scholastic sports) are played or participated in by students within the same school, and are an example of such inclusive programs, as these activities typically do not involve a fee or a high level of skill to partake in [23].



Participation in intramurals is positively associated with youth physical activity [18,24,25,26], however there is limited knowledge on how these programs affect MVPA over time. Not only is the longitudinal effect of intramurals on youth MVPA not well understood, but there are different types of intramurals, including individual activities (e.g., yoga, running club) and team activities (e.g., soccer, tennis), which may differentially affect youth physical activity. Previous research suggests that individual and team sports have different effects on female and male sport participation, as female youth are more likely to participate in individual sports, while males are more likely to participate in team sports [27,28]. Additionally, participation in team sports is generally associated with more physical activity compared to individual sports [27,29], highlighting that types of intramurals may have differential effects on physical activity.



There is a paucity of literature available to help inform schools on which intramural options provide an effective impact on improving student physical activity levels. However, in real-world practice, schools continue to add and remove a variety of different intramural programs regardless of the lack of scientific evidence guiding those decisions. This creates a unique opportunity to generate practice-based evidence by evaluating the impact that these ongoing real-world changes to intramurals have on student physical activity within the context of a natural experiment [30]. As such, this research aims to use a natural experimental study design to evaluate how ongoing changes in school-level individual and team intramurals impact female and male youth MVPA over time. The results from this study will provide practice-based evidence that can be used by schools to help inform the offering of intramurals, to ultimately increase participation and physical activity among the youth population.




2. Materials and Methods


2.1. Study Design


The COMPASS study is a 9-year prospective cohort study (2012–2021) collecting hierarchical and longitudinal data from a convenience sample of secondary school students and the schools they attend in Alberta, British Columbia, Ontario and Quebec [31]. This study used COMPASS host study data from the 55 Ontario schools that participated in Year 5 (Y5 2016–2017), Year 6 (Y6 2017–2018) and Year 7 (Y7 2018–2019) of the COMPASS study. Schools in Alberta, British Columbia and Quebec were excluded from this study because of differences in provincial physical activity programs and policies. Ontario schools (n = 36) were excluded if they did not participate across all three years. The COMPASS study used active-information, passive-consent parent/guardian permission protocols, and active student assent, where students could refuse to participate at any time. Participating students completed the COMPASS student questionnaire (Cq), which is a paper-based, self-administered, anonymous survey, in class time annually. Senior administration at each participating school completed the School Policies and Practice (SPP) questionnaire online annually. Details on the COMPASS host study, including sampling and the Cq and SPP data collection tools, are available online (www.compass.uwaterloo.ca (accessed on 8 March 2021)). The COMPASS study was approved by the Human Research Ethics Board at the University of Waterloo (ORE 30118) and appropriate school board and school committees.



Only students who were in grade 9 (13–14 years old) and 10 (14–15 years old) at baseline (Y5) with linked data across all three years were included in the study. A total of 5514 students were linked for the three-year study period from the 55 Ontario schools. Main reasons for non-linkage were students transferring schools, students not providing data on grade in Y5 or Y6, students who were absent or had a spare period during the time of Y5 or Y6 data collection, those who left secondary school early, or inaccurate data provided to link measures on the Cq. Details on the methods of COMPASS data linkage are available elsewhere [32,33]. Only students with: (i) complete data on all covariates and (ii) complete data or monotone missingness on the outcome were included in the analysis for a final sample size of 4417 students.



This study utilized a longitudinal quasi-experimental study design, meaning that data on the outcome were measured at pre-intervention (Y5), intervention (Y6) and post-intervention (Y7) time points and were compared between non-randomized intervention and control groups [30]. This design is considered the gold standard research methodology in natural experimental studies, and important school- and student-level covariates were measured and controlled for through stratification and adjustment to mitigate bias due to confounding from lack of randomization [30].




2.2. Measures


2.2.1. Outcome


Average daily MVPA was measured for students in Y5, Y6 and Y7 using the Cq. The Cq asks students to record their daily time (hours and/or minutes) spent engaging in hard and moderate physical activity each day for the last 7 days (e.g., Monday-Sunday) by the following two prompts: (1) “Mark how many minutes of HARD physical activity you did on each of the last 7 days. This includes physical activity during physical education class, lunch, after school, evenings, and spare time” and (2) “Mark how many minutes of MODERATE physical activity you did on each of the last 7 days. This includes physical activity during physical education class, lunch, after school, evenings, and spare time. Do not include time spent doing hard physical activities”. The Cq also provides students with descriptions of moderate and vigorous activities to aid with recall. Moderate physical activities are described as “physical activities include lower intensity activities such as walking, biking to school, and recreational swimming”, and vigorous physical activities are described as “physical activities include jogging, team sports, fast dancing, jump-rope, and any other physical activities that increase your heart rate and make you breath hard and sweat”. These descriptions align with definitions given by Canadian Society for Exercise Physiology (CSEP) that are used in physical activity research among youth [34]. Average daily MVPA is derived by summing the total time in minutes of moderate physical activity for each day (Monday–Sunday) and the total time in minutes of hard (vigorous) physical activity for each day (Monday–Sunday) and dividing this sum by 7 days. This self-reported measure of MVPA on the Cq has demonstrated satisfactory reliability and validity, making it an acceptable measure of MVPA in research involving school-age youth [35,36].




2.2.2. School-Level Predictor: Type of Intramural Change


Type of intramural change was measured in the Ontario schools by comparing intramural data from year 5 (Y5) to year 6 (Y6). The offering of intramurals is distinctly separate from physical education and varsity sports. School administrators were asked in Y5 and Y6 to “Please select the intramural programs/club activities involving physical activity that were offered to students at your school during the past 12 months.” The intramural program selections include a variety of activities (e.g., soccer, basketball, yoga, running club) and include spaces for unlisted activities. School administrators were also asked to indicate whether the intramural offerings were for females only, males only, or co-ed. The intramurals were classified as team or individual sports based on the classifications found in Appendix A. Changes in team and individual intramurals from Y5 to Y6 were then determined by comparing the number of intramural programs offered between these years. Schools made many changes in team and individual intramurals from Y5 to Y6 (e.g., added and removed programs), and to ensure cell counts were large enough, these changes were categorized into five groups based on the quantity of types of intramural changes: (1) schools that primarily added individual intramurals from Y5 to Y6, (2) schools that primarily added team intramurals from Y5 to Y6, (3) schools that added the same number of individual and team intramurals from Y5 to Y6, (4) schools that added and removed the same number of individual and team intramurals from Y5 to Y6, and (5) schools that primarily removed team or individuals from Y5 to Y6 (reference). These groups were then coded into the following categories: (1) primarily added team, (2) primarily added individual, (3) added team and individual, (4) no net change and (5) removed intramurals (reference). Schools classified as: (4) no net change, are schools that removed an intramural for every intramural they added (e.g., added one team, removed one team and added on individual and removed one individual).




2.2.3. Student-Level Correlates


Student-level sport participation and sociodemographic data that were known to associate with the predictor and/or outcome were measured by the Cq and included in the analyses. Data on intramural sport participation, varsity sport participation and community sport participation were measured at Y5, Y6 and Y7. Intramural sport participation is measured by asking “Do you participate in before-school, noon hour, or after school physical activities organized by your school? (e.g., intramurals, non-competitive clubs)”, followed by the response options of “No”, “Yes” and “None offered at my school”. Varsity sports are competitive sports played between students from different schools and typically involve a higher level of skill compared to intramurals. Varsity sport participation is measured by asking “Do you participate in competitive school sports teams that compete against other schools? (e.g., junior varsity or varsity sports)”, followed by the response options of “No”, “Yes” and “None offered at my school”. Community sports are competitive and non-competitive sports played by students outside of school. Community sport participation is measured by asking “Do you participate in league or team sports outside of school?”, followed by the response options of “No”, “Yes” and “None offered where I live”. Responses to all sport participation questions were recoded as “No (reference)” and “Yes” to ensure adequate cell counts. Demographic data were measured at baseline using the Cq and for the following variables with the corresponding response options in brackets: gender [female (ref), male], ethnicity [White, Black, Asian, Indigenous (First Nations, Métis, Inuit) Latin American/Hispanic, and Other)] and weekly spending money [0 CAD, 1 CAD to 5 CAD, 6 CAD to 10 CAD, 11 CAD to 20 CAD, 21 CAD to 40 CAD, 41 CAD to 100 CAD, more than 100 CAD, I do not know. Ethnicity and weekly spending money were collapsed into the following categories to ensure adequate cell count: ethnicity [white (ref), other], weekly spending money [Zero (ref), 1–20 CAD, 21–100 CAD and 100+ CAD].




2.2.4. School-Level Correlates


School-level covariates that were known to associate with the predictor and/or outcome were measured and included in the analyses. The number of intramural programs and school size are both continuous variables measured at baseline using the SPP. Data on other school-level physical activity programs that may affect MVPA and/or intramural participation were obtained from the SPP and compared between Y5 and Y6 to derive the variable changes in physical activity programs which was categorized as either: “no changes in physical activity programs”, “added physical activity programs” or “removed physical activity programs”. School neighbourhood median income was obtained from the 2016 Canadian Census and are based on the median income of the area surrounding the school at baseline [37].





2.3. Analyses


All analyses were performed in SAS 9.4. Descriptive analyses were performed on school- (n = 55) and student-level characteristics (n = 4417). Chi-Square was used to examine exploratory differences between female and male students on student-level characteristics at baseline. An empty linear mixed regression model (i.e., intercept-only model) was used estimate the intraclass correlation (ICC) to determine the variability of MVPA between schools. Linear mixed models stratified by gender were used to estimate how changes in team and individual intramurals in Y5 to Y6 were associated with longitudinal MVPA. These models were hierarchical to account for clustering of students within schools and students over time and controlled for relevant student (grade, ethnicity, weekly spending money, intramural sport participation, varsity sport participation, community sport participation) and school (changes in physical activity programs, number of intramurals in Y5, school size, and school neighbourhood median income) factors. A novel modeling approach to program evaluation was employed to create an indicator variable representing the yearly change in type of intramurals: (i) type of intramural change in Y6 and (ii) type of intramural change in Y7. These indicator variables were included in the model and allowed for the assessment of their effect on MVPA at the intervention year (Y6) and post-intervention year (Y7). For Y7, the effect of type of intramural change was assessed under the assumption that changes from Y6 would continue into Y7. This novel modeling method has been utilized in previous research to assess changes in provincial policies on health outcomes [38], and to assess how changes in the environment affect alcohol use [39], tobacco and cannabis use [40] over time.





3. Results


3.1. School-Level Descriptive Statistics


The characteristics of the school-level sample are presented in Table 1. Specific to the change in types of intramurals from Y5 to Y6, 13 schools primarily added individual intramurals, 17 schools primarily added team intramurals, 5 schools added individual and team intramurals, 3 schools made no net change to intramurals and 17 schools removed intramurals. Five schools reported adding physical activity programs from Y5 to Y6 and no schools reported removing programs during this time. The mean school neighbourhood median income was 69,804 CAD (SD = 15,404 CAD) and the mean school size in Y5 was 669 students (SD = 288). Schools offered an average of 5.4 (SD = 4.1) intramural programs in Y5.




3.2. Student-Level Descriptive Statistics


The baseline demographic characteristics of the student-level sample are presented in Table 2 and the time-varying characteristics of the student-level sample are presented in Table 3. The purpose of these descriptive tables is to empirically observe the student-level categorical and continuous variables by presenting the frequency and percent for categorical variables and the mean and standard deviation for continuous variables. As shown in Table 2, 54% (n = 2402) of the sample were female, 73% (n = 3210) were white and $1-$20 was most frequently (43%, n = 1875) reported amount of weekly spending money. There were significant differences between males and females at baseline on weekly spending money (p < 0.0001). Referring to Table 3, intramural participation among female students was 38% in Y5, 36% in Y6 and 33% in Y7 and 39% in Y5, 37% in Y6 and 36% in Y7 among male students. Both female and male students participated in lower average daily MVPA over time, with females reporting 105 min (SD = 66) in Y5, 97 min (SD = 64) in Y6 and 89 min (SD = 61) in Y7 and males reporting an average of 117 min (SD = 68) in Y5, 109 min (SD = 68) in Y6 and 102 min (SD = 65) in Y7.




3.3. Results from Longitudinal Mixed Models


The ICC was calculated to estimate the amount of variation in MVPA that can be attributed to school-level differences for both female and male students. School-level differences accounted for 1.91% of the variability in MVPA among females and 2.09% among males, suggesting modest differences between schools on MVPA. Results from the linear mixed models are presented in Table 4. At baseline, female and male students in grade 10 reported significantly less average daily MVPA minutes compared to students in grade 9 (Females:    β ^  =    −8.383, p < 0.0001, Males:     β ^  =    −7.310, p = 0.001). Year was negatively associated with MVPA among females and males, although this relationship was only significant for females (females:    β ^  =    −7.226, p = 0.005, males    β ^  =    −1.070, p = 0.701). Participation in school and community sports were all positively associated with MVPA for both females and males. More specifically, students participating in intramurals (female:    β ^  =    5.040, p = 0.002, male:    β ^  =    9.722, p < 0.0001), varsity sports (female:    β ^  =    16.904, p < 0.0001, male:    β ^  =    18.045, p < 0.0001) and community sports (female:    β ^  =   26.105, p < 0.0001, male:    β ^  =    20.287, p < 0.0001) accumulated more daily MVPA on average compared to those who did not participate.



After controlling for intramural participation, adding individual and team intramurals was positively and significantly associated with female MVPA in Y6. In schools that added individual and team intramurals (n = 5), female students accumulated an average of 9.577 daily minutes of MVPA (p = 0.034) compared to female students attending schools that removed individual and team intramurals. The most frequent individual intramurals added among these five schools were rock climbing (n = 3), weight training (n = 2), yoga (n = 2) and outdoor club (n = 2). The most common team intramurals added among these five schools were dodgeball (n = 3), volleyball (n = 2) and soccer (n = 2). Primarily adding individual intramurals, primarily adding team intramurals, and no change in intramurals were all positively, but non-significantly associated with female MVPA in Y6. If these intramural changes in Y6 were maintained in Y7, primarily adding individual intramurals, primarily adding team intramurals and adding both individual and team intramurals were estimated to be positively, but non-significantly associated with MVPA in Y7. If schools that made no changes to individual and team intramurals in Y6 maintained this in Y7, it was estimated to have a negative, but non-significant effect on female MVPA.



Primarily adding individual and primarily adding team intramurals were both negatively, but non-significantly associated with male MVPA in Y6, after controlling for intramural participation. Adding individual and team intramurals and making no changes to intramurals were both positively and non-significantly associated with male MVPA in Y6, regardless of intramural participation. If these changes were to be maintained into Y7, primarily adding individual intramurals was estimated to be negatively and non-significantly associated with male MVPA, while primarily adding team intramurals, adding individual and team intramurals and making no changes to individual and team intramurals were all estimated to be positively, but non-significantly associated with male MVPA in Y7, independent of intramural participation.





4. Discussion


Using a large-linked sample of longitudinal data, we believe that this was the first study to evaluate how changes in the type of intramurals were associated with youth MVPA over time. We explored this association using an innovative new methodology that allowed us to examine how the effect of changes in type of intramurals affected MVPA in Y6 and into Y7 under the supposition these changes were maintained from Y6. Our results suggest that youth MVPA declines over time and adding team and individual intramurals positively impacts female MVPA in the year they were added, regardless of participation. Although other changes in type of intramurals did not provide a significant protective effect on this decline over time, these results nonetheless contribute to our understanding of how real-world changes in intramurals affect MVPA over time.



At baseline, youth in this sample achieved an average of 110 daily minutes of MVPA per day, which declined over time to 102 min in Y6 and 95 min in Y7. Additionally, female and male youth in grade 10 at baseline achieved significantly less daily average minutes of MVPA compared to youth in grade 9 at baseline. These findings are supported by other research, as younger youth typically accumulate significantly more daily MVPA minutes compared to older youth [4,41], and MVPA tends to decrease from grade 9 to grade 10 [42] and throughout high school [43]. MVPA declined over time for both male and female students, although the decline was only significant among female students. Decreases in youth physical activity over time have been well-documented [6,7,44,45,46,47,48] and may be attributed to decreases in sport participation [48,49], reduced physical education [50,51], and increased screen time and sedentary behaviour, [6,7,13,44] that are typical among youth during this time. Decreased sport participation in youth over time may be explained by many intrapersonal factors such as lack of enjoyment and lack of time [52,53]. Additionally, female youth generally have a larger decline in physical activity over time compared to males [54,55], which may explain why this relationship was only significant among females.



Intramural, varsity and community sport participation were all positively associated with MVPA among female and male youth. These findings are supported by previous research which suggests that intramural, varsity and community sport participation are all positively associated with youth MVPA [18,25,26,56,57,58]. Participation in community sports provided youth with more MVPA compared to intramural and varsity sports, which may be explained by the higher demand of community sports which typically includes frequent training and practice sessions in addition to competition [59]. It is important to note that intramurals and varsity are important opportunities for youth physical activity, especially for students who do not participate in community sports [60]. Additionally, community sports are less-inclusive than school-based intramural and varsity sports because they require transportation and are typically more time-consuming and more expensive compared to school-based sports [23]. Although community sports provided the most physical activity, all types of sport participation provided youth with daily MVPA, helping them achieve the recommended 60 min per day and providing other benefits associated with physical activity such as improved academic performance [61,62] and improved mental health [1,2].



The indictor variables included in the linear mixed models allowed for us to examine the associations between type of intramural change and MVPA in Y6 and Y7. After controlling for intramural participation, adding individual and team intramurals positively impacted female MVPA in the year they were implemented, but not if these changes were continued into Y7. This suggests adding individual and team intramurals is effective in the immediate year for females, but not over time, regardless of whether students participated in these intramurals or not. To keep youth involved over time, schools should consider ongoing engagement and in-school promotion of intramurals. This is not the first study to highlight that school-level intramurals indirectly and positively impact student MVPA. Other research has found that regardless of intramural participation, adolescents attending high schools with more intramurals engaged in more physical activity compared to those attending schools with less intramurals [24]. Perhaps schools that implemented team and individual intramurals have other characteristics of the school environment that positively associate with MVPA, especially among females. For example, these schools may provide students with access to equipment and facilities that support participation in non-competitive (e.g., aerobics, weight classes, yoga) and nonorganized physical activity (e.g., walking, running, rock climbing), both of which positively associate with physical activity among females in early high school [63]. Female students may have the opportunity to participate in these activities outside of intramurals if schools have implemented physical activity policies such as providing open access to equipment and facilities before-school, after-school and during lunch. Although the effect of the school environment on youth MVPA over time was not examined in this study, future research should explore how policies and facilities associate with youth MVPA especially among females, considering they consistently achieve less MVPA compared to their male counterparts.



The lack of other significant findings suggests that changes in types of intramurals are not associated with MVPA over time. Multifaceted physical activity programs are most effective at increasing physical activity among youth, so perhaps intramurals, though not effective on their own, they may be effective as part of a more comprehensive physical activity programs that include changes to school-level curriculum, policy and environment [21,64]. Although changes in types of intramurals were not associated with MVPA, it is important highlight that these changes may impact other beneficial outcomes students may receive from intramural participation. These include improved mental health [1,2], improved academic performance [61,62], reduced substance use [65] and more sport sampling [47,58,66,67,68,69,70,71]. Considering the multitude of benefits associated with youth intramural participation, future research should examine the effect of type of intramurals on intramural participation among youth.



Finally, it is important to note that intramurals are offered as female-only, male-only and co-ed, which impact intramural participation and MVPA. For example, gender offering of intramurals appears to be especially important for female students, as females attending schools that offered female-only intramurals were more likely to participate in intramurals compared to those attending schools without such programs [72]. Additionally, female-only intramurals may generate higher levels of physical activity among females compared to co-ed programs [18,24,25,26]. The gender-offering of intramurals was beyond the scope of this study, however a direction for future research could be to examine how gender-offering of intramurals is associated with intramural participation and MVPA over time.



Limitations


Firstly, schools were recruited using convenience sampling, which may limit the generalizability of the results. However, the COMPASS study has a large sample size and utilizes as active-information, passive-consent protocol to encourage participation and honest response [73]. This recruitment method has been shown to limit self-selection and response biases and generate more robust results [31]. Secondly, we did not examine changes in the gender-offering (e.g., female-only, male-only and co-ed) of intramurals in our analysis. The gender-offering of intramural programs should be considered, as this may affect participation and physical activity, especially among females. Thirdly, because schools make many changes to the types of intramurals each year, the intervention groups may have been diluted (e.g., primarily added team, versus added team only), making the association between these changes and MVPA difficult to detect. Lastly, it is possible that this study was under-powered at the school-level to detect associations between changes in types of intramural programs and MVPA over time.





5. Conclusions


This study found that females attending schools that added individual and team intramurals achieved significantly more average MVPA per day the year intramurals were added, compared to females attending schools that removed programs, regardless of intramural participation. This suggests that there are school-level characteristics that are positively associated with female physical activity beyond intramurals, such as access to physical activity facilities or equipment. Although other associations between changes in types of intramurals and MVPA were not significant, intramurals can be an important aspect of comprehensive school-based physical activity strategies. Intramurals and varsity sport participation were all positively associated with youth physical activity and schools should consider offering a variety of intramural and varsity sports to maximize participation and physical activity among students. Sport participation in youth is positively associated with physical activity later in life [47,58,66], therefore, school-based sports present an important investment in youth health that should be a priority for stakeholders.
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Table A1. Classification of intramurals into team and individual sports.






Table A1. Classification of intramurals into team and individual sports.









	Team
	Individual





	Soccer
	Yoga



	Cheerleading
	Dance



	Ball Hockey
	Outdoor Club



	Badminton
	Mountain Biking



	Basketball
	Skiing



	Volleyball
	Weight Training Club



	Baseball/Softball
	Rock Climbing



	Dodgeball
	Fitness Club (e.g., CrossFit, Zumba)



	Ultimate Frisbee
	Running Club



	Hockey
	Walking Club



	Other: Rugby
	Other: Swimming



	Other: Football
	Other: Archery



	Other: Tennis
	










References


	



USA Department of Health and Human Services. Physical Activity Guidelines Advisory Committee Scientific Report. USA Department of Health and Human Services. 2018. Available online: https://health.gov/paguidelines/second-edition/report/pdf/PAG_Advisory_Committee_Report.pdf (accessed on 25 June 2020).

	



Janssen, I.; LeBlanc, A.G. Systematic review of the health benefits of physical activity and fitness in school-aged children and youth. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 1–16. [Google Scholar] [CrossRef]

	



Roberts, K.C.; Yao, X.; Carson, V.; Chaput, J.; Janssen, I.; Tremblay, M.S. Guidelines for Children and Youth. Health Rep. 2017, 28, 3–7. [Google Scholar]

	



Colley, R.C.; Carson, V.; Garriguet, D.; Janssen, I.; Roberts, K.C.; Tremblay, M.S. Physical activity of Canadian children and youth, 2007–2015. Health Rep. 2017, 28, 8–16. [Google Scholar]

	



Janssen, I.; Roberts, K.C.; Thompson, W. Adherence to the 24-Hour Movement Guidelines among 10- to 17-year-old Canadians. Heal Promot chronic. Dis. Prev. Can. Res. Policy Pract. 2017, 37, 369–375. [Google Scholar]

	



Contardo Ayala, A.M.; Salmon, J.; Dunstan, D.W.; Arundell, L.; Parker, K.; Timperio, A. Longitudinal Changes in Sitting Patterns, Physical Activity, and Health Outcomes in Adolescents. Children 2019, 6, 2. Available online: http://www.mdpi.com/2227-9067/6/1/2 (accessed on 29 May 2019). [CrossRef]

	



Harding, S.K.; Page, A.S.; Falconer, C.; Cooper, A.R. Longitudinal changes in sedentary time and physical activity during adolescence. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 44. [Google Scholar] [CrossRef] [PubMed]

	



Manuel, D.G.; Perez, R.; Sanmartin, C.; Taljaard, M.; Hennessy, D.; Wilson, K.; Tanuseputro, P.; Manson, H.; Bennett, C.; Tuna, M.; et al. Measuring Burden of Unhealthy Behaviours Using a Multivariable Predictive Approach: Life Expectancy Lost in Canada Attributable to Smoking, Alcohol, Physical Inactivity, and Diet. 2016. Available online: https://www.projectbiglife.ca (accessed on 28 January 2020).

	



Lim, S.S.; Vos, T.; Flaxman, A.D.; Danaei, G.; Shibuya, K.; Adair-Rohani, H.; AlMazroa, M.A.; Amann, M.; Anderson, H.R.; Andrews, K.G.; et al. A comparative risk assessment of burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990–2010: A systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012, 380, 2224–2260. [Google Scholar] [CrossRef]

	



Ford, E.S.; Zhao, G.; Tsai, J.; Li, C. Low-Risk Lifestyle Behaviors and All-Cause Mortality: Findings from the National Health and Nutrition Examination Survey III Mortality Study. Am. J. Public Health 2011. Available online: https://search-proquest-com.proxy.lib.uwaterloo.ca/docview/894726356?rfr_id=info%3Axri%2Fsid%3Aprimo (accessed on 25 November 2020). [CrossRef] [PubMed]

	



Poitras, V.J.; Ellen Gray, C.; Borghese, M.M.; Carson, V.; Chaput, J.-P.; Janssen, I.; Katzmarzyk, P.T.; Pate, R.R.; Connor, S.G.; Kho, M.E.; et al. Systematic review of the relationships between objectively measured physical activity and health indicators in school-aged children and youth. Appl. Physiol. Nutr. Metab. 2016, 41, 197–239. [Google Scholar] [CrossRef]

	



Kelder, S.H.; Perry, C.L.; Klepp, K.I.; Lytle, L.L. Longitudinal tracking of adolescent smoking, physical activity, and food choice behaviors. Am. J. Public Health 1994, 84, 1121–1126. [Google Scholar] [CrossRef]

	



Leatherdale, S.T.; Ahmed, R. Screen-based sedentary behaviours among a nationally representative sample of youth: Are Canadian kids couch potatoes? Chronic Dis. Inj. Can. 2015, 31, 141–147. [Google Scholar] [CrossRef]

	



Tremblay, M.S.; Carson, V.; Chaput, J.-P. Introduction to the Canadian 24-Hour Movement Guidelines for Children and Youth: An Integration of Physical Activity, Sedentary Behaviour, and Sleep. Appl. Physiol. Nutr. Metab. 2016, 4, 311–327. [Google Scholar] [CrossRef] [PubMed]

	



Licence, K. Promoting and protecting the health of children and young people. Child. Care Health Dev. 2004, 30, 623–635. [Google Scholar] [CrossRef]

	



UNICEF. MODULE 1: What are the Social Ecological Model (SEM), Communication for Development (C4D)? Available online: https://www.unicef.org/earlychildhood/files/Overview-MNCH-C4D-Guide.docx (accessed on 28 January 2020).

	



Hunter, S.; Leatherdale, S.T.; Storey, K.; Carson, V. A quasi-experimental examination of how school-based physical activity changes impact secondary school student moderate- to vigorous- intensity physical activity over time in the COMPASS study. Int. J. Behav. Nutr. Phys. Act. 2016, 13, 1–14. Available online: http://dx.doi.org/10.1186/s12966-016-0411-9 (accessed on 14 December 2020). [CrossRef] [PubMed]

	



Morton, K.L.; Atkin, A.J.; Corder, K.; Suhrcke, M.; van Sluijs, E.M.F. The school environment and adolescent physical activity and sedentary behaviour: A mixed-studies systematic review. Obes. Rev. 2016, 17, 142–158. [Google Scholar] [CrossRef] [PubMed]

	



Leatherdale, S.T.; Manske, S.; Faulkner, G.; Arbour, K.; Bredin, C. A Multi-Level Examination of School Programs, Policies and Resources Associated with Physical Activity among Elementary School Youth in the PLAY-ON Study. 2010. Available online: http://www.shapes.uwaterloo.ca/ (accessed on 27 May 2020).

	



Timperio, A.; Salmon, J.; Ball, K. Evidence-based strategies to promote physical activity among children, adolescents and young adults: Review and update. J. Sci. Med. Sport 2004, 7, 20–29. [Google Scholar] [CrossRef]

	



Dobbins, M.; Husson, H.; Decorby, K.; Larocca, R.L. School-based physical activity programs for promoting physical activity and fitness in children and adolescents aged 6 to 18. Cochrane Database Syst. Rev. 2013. [Google Scholar] [CrossRef] [PubMed]

	



Institute of Medicine. Educating the Student Body: Taking Physical Activity and Physical Education to School; The National Academies Press: Washington, DC, USA, 2013; pp. 259–310. [Google Scholar]

	



Action for Healthy Kids. Intramural Programs. 2015. Available online: http://www.actionforhealthykids.org/tools-for-schools/find-challenges/on-the-playground-challenges/1225-intramural-programs (accessed on 14 December 2020).

	



Fuller, D.; Sabiston, C.; Karp, I.; Barnett, T.; O’loughlin, J. School Sports Opportunities Influence Physical Activity in Secondary School and Beyond. 2011. Available online: https://journals-scholarsportal-info.proxy.lib.uwaterloo.ca/pdf/00224391/v81i0008/449_ssoipaissab.xml (accessed on 31 May 2019).

	



Kurc, A.; Leatherdale, S. The effect of social support and school- and community-based sports on youth physical activity. Can. J. Public Health 2009, 100, 60–64. [Google Scholar] [CrossRef] [PubMed]

	



Hobin, E.P.; Leatherdale, S.; Manske, S.; Dubin, J.A.; Elliott, S.; Veugelers, P. Are Environmental Influences on Physical Activity Distinct for Urban, Suburban, and Rural Schools? A Multilevel Study Among Secondary School Students in Ontario, Canada. J. Sch. Health 2013, 83, 357–367. [Google Scholar] [CrossRef] [PubMed]

	



Bocarro, J.N.; Kanters, M.A.; Edwards, M.B.; Casper, J.M.; Mckenzie, T.L. Prioritizing School Intramural and Interscholastic Programs Based on Observed Physical Activity. Am. J. Health Promot. 2014. Available online: https://journals-sagepub-com.proxy.lib.uwaterloo.ca/doi/pdf/10.4278/ajhp.130430-QUAN-205 (accessed on 4 December 2018). [CrossRef] [PubMed]

	



Michael, S.L.; Coffield, E.; Lee, S.M.; Fulton, J.E. Variety, Enjoyment, and Physical Activity Participation Among High School Students. J. Phys. Act. Health 2016, 13, 223–230. [Google Scholar] [CrossRef] [PubMed]

	



Smith, M.; Berdel, D.; Nowak, D.; Heinrich, J.; Schulz, H. Sport engagement by accelerometry under field conditions in German adolescents: Results from GINIPlus. PLoS ONE 2015. Available online: /pmc/articles/PMC4546233/?report=abstract (accessed on 25 June 2020). [CrossRef]

	



Leatherdale, S.T. Natural experiment methodology for research: A review of how different methods can support real-world research. Int. J. Soc. Res. Methodol. 2019, 22, 19–35. [Google Scholar] [CrossRef]

	



Leatherdale, S.T.; Brown, S.K.; Carson, V.; Childs, R.A.; Dubin, J.A.; Elliott, S.J.; Faulkner, G.; Hammond, D.; Manske, S.; Sabiston, C.M.; et al. The COMPASS study: A Longitudinal Hierarchical Research Platform for Evaluating Natural Experiments Related to Changes in School-Level Programs, Policies and Built Environment Resources. 2014. Available online: www.compass.uwaterloo.ca (accessed on 16 January 2019).

	



Patte, K.A.; Qian, W.; Leatherdale, S.T. Modifiable predictors of insufficient sleep durations: A longitudinal analysis of youth in the COMPASS study. Prev. Med. 2018, 106, 164–170. [Google Scholar] [CrossRef]

	



Battista, K.; Qian, W.; Bredin, C.; Leatherdale, S.T. Student Data Linkage over Multiple Years Compass. Technical Report Series. 2019. Available online: https://uwaterloo.ca/compass-system/student-data-linkage-over-multiple-years (accessed on 30 October 2020).

	



Canadian Society for Exercise Physiology. Can. 24-Hour Mov. Guid. Gloss. Terms. 2017. Available online: https://www.csep.ca/en/guidelines/glossary-2017 (accessed on 14 December 2020).

	



Leatherdale, S.T.; Laxer, R.E.; Faulkner, G. Reliability and validity of the physical activity and sedentary behaviour measures in the COMPASS study. Compass Tech. Rep. Ser. 2014, 2. Available online: www.compass.uwaterloo.ca (accessed on 14 December 2020).

	



Wong, S.; Leatherdale, S.T.; Manske, S. Reliability and validity of a school-based physical activity questionnaire. Med. Sci. Sport Exerc. 2006, 38, 1593–1600. [Google Scholar] [CrossRef] [PubMed]

	



Statistics Canada. Census Profile. Statistics Canada Catalog No. 98-401-X2016026. 2016. Available online: http://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/details/download-telecharger/comp/page_dl-tc.cfm?Lang=E (accessed on 4 March 2021).

	



McArthur, C.; Hirdes, J.; Chaurasia, A.; Berg, K.; Giangregorio, L. Quality Changes after Implementation of an Episode of Care Model with Strict Criteria for Physical Therapy in Ontario’s Long-Term Care Homes. Health Serv. Res. 2018, 53, 4863–4885. [Google Scholar] [CrossRef] [PubMed]

	



Simons-Morton, B.; Haynie, D.; Liu, D.; Chaurasia, A.; Hingson, R. The Effect of Residence, School Status, Work Status, and Social Infl uence on the Prevalence of Alcohol Use Among Emerging Adults. J. Stud. Alcohol Drugs 2016, 77, 121–132. [Google Scholar] [CrossRef]

	



O’Brien, F.; Simons-Morton, B.; Chaurasia, A.; Luk, J.; Haynie, D.; Liu, D. Post-High School Changes in Tobacco and Cannabis Use in the United States. Subst. Use Misuse 2018, 53, 26–35. [Google Scholar] [CrossRef] [PubMed]

	



Roberts, K.C.; Yao, X.; Carson, V.; Chaput, J.-P.; Janssen, I.; Tremblay, M.S. Meeting the Canadian 24-Hour Movement. Guidel. Child. Youth. Health Rep. 2017, 28, 3–7. [Google Scholar]

	



Allison, K.R.; Adlaf, E.M.; Dwyer, J.J.M.; Lysy, D.C.; Irving, H.M. The Decline in Physical Activity Adolescent Students: A cross-national Comparison. Can. J. Public Health 2007, 98, 97–100. [Google Scholar] [CrossRef]

	



Lounassalo, I.; Salin, K.; Kankaanpää, A.; Hirvensalo, M.; Tolvanen, S.; Yang, X.; Tammelin, T. Distinct trajectories of physical activity and related factors during the life course in the general population: A systematic review. BMC Public Health 2019, 19, 1–12. [Google Scholar] [CrossRef] [PubMed]

	



Gordon-Larsen, P.; Nelson, M.C.; Popkin, B.M. Longitudinal Physical Activity and Sedentary Behavior Trends Adolescence to Adulthood. Am. J. Prev. Med. 2004, 27, 277–283. [Google Scholar] [CrossRef] [PubMed]

	



Walters, S.; Barr-Anderson, D.J.; Wall, M.H.B.; Neumark-Sztainer, D.; Neu-Mark-Sztainer, D. Does Participation in Organized Sports Predict Future Physical Activity for Adolescents from Diverse Economic Backgrounds? J. Adolesc. Health 2009, 44, 268–274. [Google Scholar] [CrossRef]

	



Telama, R.; Yang, X. Decline of physical activity from youth to young adulthood in Finland. Med. Sci. Sports Exerc. 2000, 32, 1617–1622. [Google Scholar] [CrossRef] [PubMed]

	



Kjønniksen, L.; Torsheim, T.; Wold, B. Tracking of leisure-time physical activity during adolescence and young adulthood: A 10-year longitudinal study. Int. J. Behav. Nutr. Phys. Act. 2008, 5, 69. [Google Scholar] [CrossRef]

	



Van Mechelen, W.; Twisk, J.; Post, G.; Snel, J.; Kemper, H. Physical activity of young people: The Amsterdam Longitudinal Growth and Health Study. Med. Sci. Sports Exerc. 2000, 32, 1610–1616. [Google Scholar] [CrossRef]

	



Telford, R.M.; Telford, R.D.; Cochrane, T.; Cunningham, R.B.; Olive, L.S.; Davey, R. The influence of sport club participation on physical activity, fitness and body fat during childhood and adolescence: The LOOK Longitudinal Study. J. Sci. Med. Sport 2016, 19, 400–406. [Google Scholar] [CrossRef]

	



Government of Alberta. High School Physical Education—My Child’s Learning: A Parent Resource. Available online: http://www.learnalberta.ca/content/mychildslearning/highschool_physed_subject.html?section=physed10#0 (accessed on 7 June 2019).

	



Ontario Ministry of Education. Health and Physical Education: The Ontario Curriculum Grades 9 to 12. 2015. Available online: www.ontario.ca/edu (accessed on 7 June 2019).

	



Witt, P.A. Why Children/Youth Drop Out of Sports. J. Park Recreat. Adm. 2018, 36, 191–199. [Google Scholar] [CrossRef]

	



Eime, R.M.; Casey, M.M.; Harvey, J.T.; Sawyer, N.A.; Symons, C.M.; Payne, W.R. Socioecological factors potentially associated with participation in physical activity and sport: A longitudinal study of adolescent girls. J. Sci. Med. Sport 2015, 18, 684–690. [Google Scholar] [CrossRef]

	



Cairney, J.; Veldhuizen, S.; Kwan, M.; Hay, J.; Faught, B.E. Biological Age and Sex-Related Declines in Physical Activity during Adolescence. Med. Sci. Sport Exerc. 2014, 46, 730–735. [Google Scholar] [CrossRef]

	



Metcalf, B.S.; Hosking, J.; Jeffery, A.N.; Henley, W.E.; Wilkin, T.J. Exploring the Adolescent Fall in Physical Activity. Med. Sci. Sport Exerc. 2015, 47, 2084–2092. [Google Scholar] [CrossRef]

	



Sallis, J.F.; Prochaska, J.J.; Taylor, W.C. A review of correlates of physical activity. Med. Sci. Sports Exerc. 2000, 32, 963–975. [Google Scholar] [CrossRef]

	



Sterdt, E.; Liersch, S.; Walter, U. Correlates of physical activity of children and adolescents: A systematic review of reviews. Health Educ. J. 2014, 73, 72–89. [Google Scholar] [CrossRef]

	



Murphy, M.H.; Rowe, D.A.; Woods, C.B. Impact of physical activity domains on subsequent physical activity in youth: A 5-year longitudinal study. J. Sports Sci. 2017, 35, 262–268. [Google Scholar] [CrossRef] [PubMed]

	



Dorn, P. What’s the Difference between Intramural and Club Sports? Available online: https://www.collegexpress.com/articles-and-advice/athletics/ask-experts/whats-difference-between-intramurals-and-sport-clubs/ (accessed on 14 December 2020).

	



De Meester, A.; Aelterman, N.; Cardon, G.; De Bourdeaudhuij, I.; Haerens, L. Extracurricular school-based sports as a motivating vehicle for sports participation in youth: A cross-sectional study. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 48. [Google Scholar] [CrossRef]

	



Álvarez-Bueno, C.; Pesce, C.; Cavero-Redondo, I.; Sánchez-López, M.; Garrido-Migue, M.; Martínez-Vizcaíno, V. Academic Achievement and Physical Activity: A Meta Analysis. Pediatrics 2017, 140. [Google Scholar] [CrossRef] [PubMed]

	



Centers for Disease Control and Prevention. The Association between School-Based Physical Activity, Including Physical Education, and Academic Performance. 2010. Available online: https://www.cdc.gov/healthyyouth/health_and_academics/pdf/pa-pe_paper.pdf (accessed on 21 May 2019).

	



Eime, R.M.; Harvey, J.T.; Sawyer, N.A.; Craike, M.J.; Symons, C.M.; Polman, R.C.J.; Payne, W.R. Understanding the Contexts of Adolescent Female Participation in Sport and Physical Activity. Res. Q. Exerc. Sport 2013, 84, 157–166. [Google Scholar] [CrossRef]

	



Fung, C.; Kuhle, S.; Lu, C.; Purcell, M.; Schwartz, M.; Storey, K.; Veugelers, P.J. From “best practice” to “next practice”: The effectiveness of school-based health promotion in improving healthy eating and physical activity and preventing childhood obesity. Int. J. Behav. Nutr. Phys. Act. 2012, 9, 27. [Google Scholar] [CrossRef]

	



Williams, G.C.; Burns, K.E.; Battista, K.; de Groh, M.; Jiang, Y.; Leatherdale, S.T. High school sport participation and substance use: A cross-sectional analysis of students from the COMPASS study. Addict. Behav. Rep. 2020, 12, 100298. [Google Scholar] [CrossRef]

	



Richards, R.; Williams, S.; Poulton, R.; Reeder, A. Tracking Club Sport Participation from Childhood to Early Adulthood. Res. Q. Exerc. Sport 2007, 78, 413–419. [Google Scholar] [CrossRef] [PubMed]

	



Telama, R.; Yang, X.; Hirvensalo, M.; Raitakari, O. Participation in Organized Youth Sport as a Predictor of Adult Physical Activity: A 21-Year Longitudinal Study. Pediatr. Exerc. Sci. 2006, 18, 76–88. [Google Scholar] [CrossRef]

	



Cleland, V.; Dwyer, T.; Venn, A. Which domains of childhood physical activity predict physical activity in adulthood? A 20-year prospective tracking study. Br. J. Sports Med. 2012, 46, 595–602. [Google Scholar] [CrossRef]

	



Tammelin, T.; Näyhä, S.; Hills, A.P.; Järvelin, M.-R. Adolescent Participation in Sports and Adult Physical Activity. Am. J. Prev. Med. 2003, 24, 22–28. [Google Scholar] [CrossRef]

	



US Department of Health and Human Services. The National Youth Sports Strategy. Washington, DC, USA, 2019. Available online: https://health.gov/our-work/physical-activity/national-youth-sports-strategy (accessed on 25 June 2020).

	



Coté, J.; Horton, S.; Wilkes, S. The Benefits of Sampling Sports During Childhood. Phys. Health Educ. J. 2009, 74, 6–11. [Google Scholar]

	



Williams, G.C.; Burns, K.E.; Battista, K.; de Groh, M.; Jiang, Y.; Leatherdale, S.T. A cross-sectional examination of the association between co-ed and gender-specific school intramural programs and intramural participation among a sample of Canadian secondary school students. Prev. Med. Rep. 2020, 20, 101233. [Google Scholar] [CrossRef] [PubMed]

	



Thompson-Haile, A.; Bredin, C.; Leatherdale, S.T. Rationale for Using an Active-Information Passive-Consent Permission Protocol in COMPASS. Compass Tech. Rep. Ser. 2013, 1. Available online: https://uwaterloo.ca/compass-system/publications/rationale-using-active-information-passive-consent (accessed on 8 March 2021).








[image: Table] 





Table 1. Descriptive Statistics for School-Level Characteristics for the sample (n = 55) from Year 5 and 6 (2016–2017) of the COMPASS Study.
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Variable

	
Frequency

	
%






	
Changes in Types of Intramurals from Y5 to Y6

	
Primarily Added Individual

	
13

	
23.7




	
Primarily Added Team

	
17

	
30.9




	
Added Individual and Team

	
5

	
9.1




	
No Change

	
3

	
5.5




	
Removed Programs (Reference)

	
17

	
30.9




	
Changes in Other Physical Activity Programs from Y5 to Y6

	
No Change (Ref)

	
50

	
90.9




	
Added Programs

	
5

	
9.1




	
Removed Programs

	
0

	
0




	
Variable

	
Mean

	
Standard Deviation




	
School Neighbourhood Median Income in Y5

	
$69,804

	
$15,404

Min: $31,763

Max: $107,702




	
School Size In Y5

	
669

	
288

Min: 136

Max: 1550




	
Number of Intramurals Offered in Y5

	
5.4

	
4.1

Min: 0

Max: 14
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Table 2. Descriptive Statistics for Baseline Student-Level Characteristics for the sample (n = 4417) from Year 5 (2016–2017) of the COMPASS study.
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Variable

	
Total n = 4417

	
Female (Ref) n = 2402 (54%)

	
Male n = 2015 (46%)

	




	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
DF

	
Chi-Square

	
p-Value






	
Grade

	
Grade 9 (Ref)

	
2434 (55.1)

	
1335 (55.6)

	
1099 (54.5)

	
1

	
1.431

	
0.232




	
Grade 10

	
1983 (44.9)

	
1067 (44.4)

	
916 (45.5)




	
Ethnicity

	
White (Ref)

	
3210 (72.7)

	
1744 (72.6)

	
1466 (72.8)

	
1

	
0.036

	
0.849




	
Other

	
1207 (27.3)

	
658 (27.4)

	
549 (27.2)




	
Weekly Spending Money

	
Zero (Ref)

	
1130 (25.6)

	
541 (22.5)

	
589 (29.2)

	
3

	
107.400

	
<0.0001




	
$1–$20

	
1875 (42.5)

	
1062 (44.2)

	
813 (40.3)




	
$21–$100

	
1065 (24.1)

	
628 (26.1)

	
437 (21.7)




	
$100+

	
347 (7.9)

	
171 (7.1)

	
176 (8.7)








Percent values may not equal 100 due to rounding.
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Table 3. Descriptive Statistics for Time-Varying Student-Level Characteristics for the sample (n = 4417) from Year 5 (2016–2017), Y6 (2017–2018) and Y7 (2018–2019) of the COMPASS study.






Table 3. Descriptive Statistics for Time-Varying Student-Level Characteristics for the sample (n = 4417) from Year 5 (2016–2017), Y6 (2017–2018) and Y7 (2018–2019) of the COMPASS study.





	
Variable

	
Total

n = 4417

	
Female (Ref) n = 2402

	
Male n = 2015




	
Year 5

	
Year 6

	
Year 7

	
Year 5

	
Year 6

	
Year 7

	
Year 5

	
Year 6

	
Year 7




	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
Frequency (%)

	
Frequency (%)






	
Intramurals

	
No (Ref)

	
2733 (61.9)

	
2813 (63.7)

	
2903 (65.7)

	
1494 (62.2)

	
1542 (64.2)

	
1616 (67.3)

	
1239 (61.5)

	
1271 (63.1)

	
1287 (63.9)




	
Yes

	
1684 (38.1)

	
1604 (36.3)

	
1514 (34.3)

	
908 (37.8)

	
860 (35.8)

	
786 (32.7)

	
776 (38.5)

	
744 (36.9)

	
728 (36.1)




	
Varsity

	
No (Ref)

	
2568 (58.1)

	
2529 (57.3)

	
2688 (60.9)

	
1464 (60.9)

	
1447 (60.2)

	
1558 (64.9)

	
1104 (54.8)

	
1082 (53.7)

	
1130 (56.1)




	
Yes

	
1849 (41.9)

	
1888 (42.7)

	
1729 (39.1)

	
938 (39.1)

	
955 (39.8)

	
844 (35.1)

	
911 (45.2)

	
933 (46.3)

	
885 (43.9)




	
Community

	
No (Ref)

	
2109 (47.7)

	
2394 (54.2)

	
2781 (63.0)

	
1218 (50.7)

	
1377 (57.3)

	
1599 (66.6)

	
891 (44.2)

	
1017 (50.5)

	
1182 (58.7)




	
Yes

	
2308 (52.3)

	
2023 (45.8)

	
1636 (37.0)

	
1184 (49.3)

	
1025 (42.7)

	
803 (33.4)

	
1124 (55.8)

	
998 (49.5)

	
833 (41.3)




	
Variable

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)

	
Mean (Standard Deviation)




	
MVPA (min/day) *

	
110 (67) n = 4417

	
102 (66) n = 4414

	
95 (64) n = 4375

	
105 (66) n = 2402

	
97 (64) n = 2400

	
89 (61) n = 2380

	
117 (68) n = 2015

	
109 (68) n = 2014

	
102 (65) n = 1995








MVPA = Moderate-to-Vigorous Physical Activity. * Note that the sample sizes for MVPA in Y6 and Y7 are different compared to baseline as well as Y6 and Y7 of other covariates. This is because some subjects included in the model are missing MVPA data in Y6 and Y7 (i.e., monotone pattern).
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Table 4. Linear Mixed Models examining the association between changes in intramural programming in Y6 on MVPA in Y6 and Y7 of the COMPASS Study stratified by gender.
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Variable

	
Female n = 2402

	
Male n = 2015




	
Estimate

	
95% CI

	
p-Value

	
Estimate

	
95% CI

	
p-Value






	
Effect of Type of Intramural Change on MVPA in Y6

	
Removed Intramurals (Reference)

	
—

	

	
—

	
—

	
—

	
—




	
Primarily Added Individual

	
5.545

	
−1.054–12.144

	
0.100

	
−2.238

	
−9.884–5.407

	
0.566




	
Primarily Added Team

	
2.929

	
−3.054–8.912

	
0.337

	
−3.172

	
−10.048–3.704

	
0.366




	
Added Individual and Team

	
9.577

	
0.726–18.429

	
0.034

	
1.539

	
−8.320–11.397

	
0.760




	
No Net Change

	
2.272

	
−4.010–8.553

	
0.478

	
5.149

	
−1.784–12.082

	
0.145




	
Effect of Type of Intramural Change on MVPA in Y7

	
Removed Intramurals (Reference)

	
—

	
—

	
—

	
—

	
—

	
—




	
Primarily Added Individual

	
1.169

	
−5.469–7.807

	
0.730

	
−2.962

	
−10.60–4.680

	
0.448




	
Primarily Added Team

	
4.874

	
−1.125–10.873

	
0.111

	
0.241

	
−6.650–7.132

	
0.945




	
Added Individual and Team

	
1.527

	
−7.369–10.423

	
0.737

	
1.300

	
−8.667–11.267

	
0.798




	
No Net Change

	
−1.441

	
−11.989–9.107

	
0.789

	
8.782

	
−2.793–20.357

	
0.137




	
Grade

	
Grade 9 (Ref)

	
—

	
—

	
—

	
—

	
—

	
—




	
Grade 10

	
−8.383

	
−12.086–−4.681

	
<0.0001

	
−7.310

	
−11.434–−3.186

	
0.001




	
Year

	
−7.226

	
−12.207–−2.246

	
0.005

	
−1.070

	
−6.527–4.388

	
0.701




	
Intramural Sport Participation

	
No (Ref)

	
—

	
—

	
—

	
—

	
—

	
—




	
Yes

	
5.040

	
1.806–8.274

	
0.002

	
9.722

	
6.044–13.401

	
<0.0001




	
Varsity Sport Participation

	
No (Ref)

	
—

	
—

	
—

	
—

	
—

	
—




	
Yes

	
16.094

	
12.400–19.747

	
<0.0001

	
18.045

	
13.944–22.147

	
<0.0001




	
Community Sport Participation

	
No (Ref)

	
—

	
—

	
—

	
—

	
—

	
—




	
Yes

	
26.105

	
22.804–29.405

	
<0.0001

	
20.287

	
16.496–24.078

	
<0.0001








Models controlled for changes in physical activity programs in Y6, median school neighbourhood income in Y5, school enrolment in Y5, number of intramurals in Y5, ethnicity and weekly spending money. Values significant at   α =   0.05 are bolded.
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