
International  Journal  of

Environmental Research

and Public Health

Article

Individual and Environmental Factors Associated
with Participation in Physical Activity as Adolescents
Transition to Secondary School: A Qualitative Inquiry

Tomoko McGaughey 1,2, Janae Vlaar 1,2, Patti-Jean Naylor 3 , Rhona M. Hanning 4,
Lucy Le Mare 5 and Louise C. Mâsse 1,2,*

1 BC Children’s Hospital Research Institute, Vancouver, BC V5Z 4H4, Canada;
tomoko.mcgaughey@bcchr.ca (T.M.); janaev@student.ubc.ca (J.V.)

2 School of Population & Public Health, The University of British Columbia, Vancouver, BC V6T 1Z3, Canada
3 School of Exercise Science Physical and Health Education, University of Victoria,

Victoria, BC V8P 5C2, Canada; pjnaylor@uvic.ca
4 School of Public Health & Health Systems, University of Waterloo, Waterloo, ON N2L 3G1, Canada;

rhanning@uwaterloo.ca
5 Faculty of Education, Simon Fraser University, Burnaby, BC V5A 1S6, Canada; lucy_lemare@sfu.ca
* Correspondence: lmasse@bcchr.ubc.ca

Received: 17 September 2020; Accepted: 16 October 2020; Published: 20 October 2020
����������
�������

Abstract: The transition from elementary to secondary school is an emotionally and socially complex
time when adverse behaviors appear, such as decreased levels of physical activity (PA). Behavioral and
environmental factors that influence PA during this time are poorly understood. Therefore, we aimed to
identify factors that influence PA as adolescents transition to secondary school. Qualitative interviews
were conducted with a sample of 27 ethnically diverse child–parent dyads within the public-school
system in British Columbia, Canada (50% boys, 68% mothers, 25% White). The interviews probed for
environmental and behavioral factors in school, family, and social contexts that potentially initiated
changes in PA, specifically related to the adolescents’ transitions. Interviews were recorded and
transcribed verbatim. Thematic analyses identified factors at the individual, social, familial, and
school levels that may trigger adolescents to change their participation in PA as they transition from
elementary to secondary school. Twenty-two factors emerged from the qualitative analysis including
school factors (8), household factors (3), social factors (4), and intrapersonal factors (7). These findings
contribute to a better understanding of adolescents’ PA behaviors and highlight the influence of
changing environments as they transition from elementary school to secondary school.
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1. Introduction

In adolescents, participation in physical activity (PA) has numerous benefits, such as reduced risk of
chronic diseases, improved metabolic profiles, healthier weight status, stronger bones, improved mental
health and well-being, improved physical fitness (cardiovascular fitness, strength, and flexibility),
better academic outcomes, and better brain health [1,2]. Despite the promotion of active lifestyles
as a way to develop positive health outcomes and derive social benefits, decreasing levels of PA
among adolescents are rapidly becoming a global phenomenon [3,4]. Approximately 90% of Canadian
adolescents do not reach the benchmark of 60 min of Moderate to Vigorous Physical Activity (MVPA)
per day [5]. Alarmingly, PA steadily declines between ages 9 and 15 years by as much as 60 to 75% [6–8].

Changes in adolescents’ behaviors are seen as the result of the relationship between the individual
and their dynamic environment over time [9]. Importantly, major life changes such as the transition
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from elementary to secondary school mark a time when many environmental changes are taking
place, which may affect adolescents’ PA [10,11]. Emerging evidence shows that individuals are more
active during their elementary years than secondary school years [10,11]. In addition, recent evidence
suggests that the transition to secondary school, especially when “it’s accompanied with a change in
school, likely triggers the change and decline in PA that is seen in adolescence” [12–18]. Others have
also noted that while overall PA declined after the transition, active transportation to school increased,
although offset by a decrease in extracurricular PA [15,19–21]. A relatively small subset of adolescents
remained active and increased their PA over time [11,15–21].

An agreed understanding of how the transition period from elementary to secondary school affects
PA remains sparse, as the environments (school, family, peer, intrapersonal) adolescents experience
vary drastically around the world [12–26]. In a previous qualitative study, girls’ participation in PA
during the transition was related to the change in PA opportunities, decreased social support from
friends and families to be active, increased pressure to be skilled in order to participate in PA, and
competing priorities that took them away from PA [16]; however, changes like this are not as prevalent
when regular MVPA is mandated in the school’s curriculum [18–21]. The transition to secondary
school is often referred to as a pivotal event in an adolescent’s life as they experience numerous changes
concurrently [18–22]. In the school setting, these changes include a new PA/Physical Education (PE)
school environment [11–14,19]; a new range of school-based policies surrounding PA, PE, and the
physical school setting that could affect the adolescents PA (i.e., availability of equipment) [15,17–20];
and differing expectations surrounding individual development and growth [21–24]. Changes in the
household environment that have been identified to potentially modify PA during the transition are
parental expectations for more responsibilities and independence [19,21,22,24–27]; and changes in the
family’s role as a gate-keeper to adolescents PA [24–32]. Noted changes experienced in the adolescents’
dynamic social environment include the desire to develop new friendships, increased peer influence on
the adolescent’s lifestyle [13,16,23,25,27,33–35], and the need for social support [25–29,34–40]. Finally,
when reviewing our current understanding of adolescents’ experiences in changing PA during the
transition from elementary school to secondary school, we see that during this time, adolescents
increasingly desire to establish their personality and independence [41–44] including self-identifying
if they enjoy PA [45], or if they feel it is important to their quality of life [42]. Although a number
of studies have examined the factors that influence levels of PA after the transition, none have
adopted a comprehensive socio-ecological approach when examining how multiple environments
dynamically interact to affect PA behaviors as adolescents transition from elementary to secondary
schools. Specifically, most studies have examined how a specific feature of the environment (such as
friends or active travel) has changed during the transition and its relation to physical activity, but
such an approach does not elucidate our understanding of the interrelations among diverse personal
and environmental factors and PA during the transition to secondary schools. Understanding the
interconnection among these factors will be essential to developing new interventions addressing
changes in PA, as well as enabling better support for and management of current interventions so all
factors that affect PA are addressed.

To address this research gap, we qualitatively examined how adolescents’ PA behaviors were
shaped in relation to changes in the school, household, and social environments during the transition
from elementary (Grade 7) to secondary (Grade 8) school. We sought to answer the following question:
“What are the individual and environmental factors that influence adolescents’ involvement in PA as
they transition to secondary schools.” A socio-ecological lens informed this research to reflect that there
is a hierarchy of nested factors that influence adolescents’ PA. As such, a socio-ecological lens focused
the understanding of the micro-level (individual factors such as motivation and interest), meso-level
(social groups such as friends and family), and macro-level (environmental and societal such as the
school environment or policy within the school) factors that influenced adolescents’ PA behaviors in
secondary schools [10,46–49].
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2. Materials and Methods

2.1. Participants

From March to May 2016, participants were recruited through a quota sampling approach from
a large culturally and socio-economically diverse community in British Columbia, Canada. Ten
schools were initially approached to ensure a proportional distribution of socio-economic status that
would be representative of the community [50], which itself was selected because of its ethnic and
socio-economic diversity. A socio-economically and ethnically diverse sample was selected to increase
the generalizability of the findings to a wider group of families and ensure minorities were adequately
represented. Once the schools consented to participate in the study, the study was advertised to Grade
7 students, through classroom presentations conducted by members of the research team. Twenty-eight
12–13-year-old adolescents and parents dyads participated in this study, each as independent sources
of data to gain the perspective of change in PA from both the parent and adolescent. Demographics for
these participants are presented in Table 1. Participants were eligible for inclusion if the adolescent
was in Grade 7 (age 12–13), a parent was willing to participate in interviews as well, and both the
parent and adolescent were fluent in English. Participants were not included if the adolescent reported
a motor or mental impairment/disorder or health condition that limited participation in PA or severely
restricted the foods the child could eat, or they had a psychiatric condition or substance abuse problem
through the screener questions during the period of consent.

Table 1. Participant characteristics (n = 27) 1,2.

Variable Characteristic % or Mean (Standard Deviation)

Adolescents Gender Female 48.0
Adolescents Age (years) 13.2 (0.5)

Parent Gender Female 67.0

Parent Age (years) 43.9 (9.0)

Parent Ethnicity

White 26.0
East/South East Asian 26.0

South Asian 33.0
Other (Jewish, West African,

Middle Eastern) 15.0

Parent Education

High School or less 22.0
Trade/Vocational/College Diploma 26.0

Bachelor Degree 22.0
Above Bachelor Degree 30.0

Parent Marital Status Married/Common Law 78.0

Household Income

$40,000 or less 19.0
$40,001–$80,000 41.0

$80,001–$120,000 21.0
$120,001 and above 19.0

1 Participant characteristics were collected when the adolescents were in Grade 7 but the qualitative data in this
paper were collected when the adolescents were in Grade 8; 2 the information of one participant was not included,
as they did not meet the study requirements during Grade 8.

Interested participants contacted the research team and set-up a mutually agreeable time for an
interview. Families were sampled in Grade 7 and sampling ensured an equal distribution of male and
female adolescents (see socio-demographic characteristics of the sample in Table 1). These families were
interviewed once in Grade 7 while the adolescent was in elementary school (March–May 2016), and the
families were interviewed again after the adolescent transitioned to secondary school. Families who,
after the transition, no longer met the eligibility criteria were excluded from the analyses. One family
was excluded from the analysis as the child developed severe dietary restrictions during the transition.
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2.2. Data Collection

Parent and child interviews were conducted separately but concurrently in the participant’s
place of residence or in a community library at a date and time that was convenient. Interviews
were conducted by trained research assistants, generally lasted from 30 to 75 min, and were digitally
audio-recorded (Sony Linear PCM Recording Device—ICD SX712 and ICD700, Sony Electronics Inc,
Tokyo, Japan). The interviews were semi-structured with probing when necessary. Questions asked
during the interviews have been included in the Supplementary Materials.

The prompting questions focused on the adolescent’s PA in Grade 8, how their PA had changed
between Grade 7 and Grade 8, and probed to assess the individual and environmental factors (family,
friends, and school factors) that the interviewees perceived as influencing current PA behaviors and
how the transition had or had not changed PA behaviors. As these were semi-structured interviews,
the questions were used as prompts, but interviewers allowed the participants to discuss topics they
felt were important to them and deviate from the prompt if needed. This harmonized research study
protocol was approved by the Research Ethics Board at the University of British Columbia (#H15–01876).
All participants involved in the interviews provided informed consent to participate in the study.

2.3. Analysis

For this paper, only the Grade 8 interviews were analyzed and are presented. The 27
adolescent–parent dyads were each analyzed as a single unit so statements could be cross-referenced
during the analysis. All interviews were transcribed verbatim and anonymized (names were removed
from the transcripts) and given a unique ID that allowed the family transcripts to be linked for analysis.
The open coding scheme was first developed using a sample of 10 families, and then reviewed for
agreement by a research assistant who also coded the same sample of 10 families. Any discrepancies
found were discussed with a third-party reviewer until agreement was reached. Once the coding
scheme was found to be consistent and trustworthy, the remainder of the interviews were coded.

The qualitative thematic analysis was conducted using NVivo12 (QSR International, Doncaster,
Australia) [51] as it allowed the dyadic transcripts to be linked and provided a systematic process for
coding and a constant comparison analysis. The analysis included becoming familiar with the dataset
and codes, searching for themes and factors from these codes, reviewing the generated data, defining
and naming the identified themes and factors through a process of axial coding [52,53], and producing
an end analysis based on the findings [52]. As noted previously, a socio-ecological lens guided the
entire analysis process.

3. Results

Table 2 summarizes the various factors that were found to impact PA over the transition from
elementary to secondary school and the different themes that emerged within those factors. Each of
these is discussed below.
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Table 2. Mechanisms through which the transition from elementary to secondary school influences physical activity (PA) in various settings (n = 27 families).

Reported
Change Factor

PE context Participation in

Enjoy PE Active in PE
Organized

PA/Sports in
School

Organized PA/Sports
Outside of School

Participation in
PA/Sport in Free Time

at School

Participation in PA/Sport
In Free Time with

Family/Friends

SCHOOL FACTORS
~ Structure of daily schedule
N PA/Sport opportunities

New PA/Sport accessibility
N Academic expectations

New

Physical Education (PE)
becomes graded Skills are assessed

Dedicated PE specialist
Need time for
instructions

FAMILIAL FACTORS

=/~
Unloading of PA

responsibility
School

Adolescent
H Family PA time

=/~ Independent mobility

SOCIAL FACTORS
~ Friend co-participation
N Peer validation of PA skills
~ Fitting in with older peers
~ Social norms and acceptability of play

INTRAPERSONAL FACTORS
~ Skills and aptitudes
~ Motivation

New Athletic identity
New Form and/or maintain social relationships
New Competing interests and preferences

Legend. N factor increased with the transition; H factor decreased with the transition; = factor remained the same with the transition; ~ factor changed with the transition; =/~ factor
remained the same for some and changed for others; NEW factor is a new concept that is triggered by the transition. When multiple symbols are used, it denotes that the families
experienced the changes differently. Factors that influence a given setting. Grey shading indicates the factor contributes to changes experienced in the indicated modified outcome.
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3.1. School Factors

Many factors within the school environment changed between elementary and secondary school
and were identified as influencing adolescents’ participation in PA when they transitioned into Grade
8, including changes to:

3.1.1. The Structure of Daily Schedule

A lack of designated allotted time and location to eat and no expectation to play after lunch
influenced the adolescents’ decisions about whether they engaged in PA at lunchtime. This means that,
in Grade 7, students who have designated times to eat subsequently play during their lunch time, but
in Grade 8, there was no clear definition in how the student should be using their time. For example,
Boy_1 says, “In Grade 7, there was a lunch monitor that made sure we ate our lunch, then after 15 min,
we were allowed to go outside . . . now we can do whatever we want.” Another participant, Boy_9,
mentioned that the lunch break was too short to incorporate PA “we only have one 45-minute lunch
break now whereas in elementary it would be, I think, seventy minutes total.” In many cases, these changes
meant that PA became driven by adolescents’ interests. Those who really wanted to be active figured
out ways to incorporate PA into their new schedule, whereas those who were less inclined opted to
pursue other interests as highlighted by Boy_10, “Last year my friends and I used to play tag during
lunch. I liked tis because it was easy to play. Now [in Grade 8] some of my friends have started to play
basketball during lunch, but I don’t like sports like that . . . I decided to try the photography club to fill
my lunch time.”

3.1.2. PA/Sports Opportunities

Sports opportunities also changed as some adolescents gained access to a weight room and/or
had more sport choices within the secondary school setting. Secondary school provided opportunities
for involvement in team sports that are generally competitive, such as football, rugby, and swimming.
In some schools, opportunities were also provided for students to engage in less traditional team
activities (e.g., ultimate Frisbee); however, the availability of these sports was dependent on the
teachers’ willingness to support such a team. For some students, this increase in opportunities resulted
in more PA, as noted by Boy_5 who said, “I’d have to say a bit more active . . . . I guess it’s because you have
more of a selection of sports kind of in the school.”

3.1.3. PA/Sports Accessibility

PA/Sports accessibility tended to change from ‘PA/sports for all’ in elementary school to a
competitive model of making the team or needing enough skills to play a specific game in secondary
school. While PA/sports opportunities generally increased in secondary school, these opportunities
did not lead to an increase in PA for everyone. As mentioned by Girl_12, “[The school] has a team, but
they took like only five people . . . Too many girls tried out so I didn’t make it.”

3.1.4. Academic Expectations

For some students, the increase in academic expectations in secondary school over elementary
school meant that they felt they did not have the time for PA. These participants mentioned the
need to plan for their futures, and to develop themselves by focusing their efforts on academics and
extracurricular activities like debate, model United Nations, and student counsel. In order to meet
these demands, the participants felt they had to give PA less priority. As mentioned from Girl_2 “I’m
less active than last year . . . I tried to stay with everything, but it was too much . . . I was doing homework until
like two o’clock . . . (Girl_2).”
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3.1.5. How Physical Education (PE) is Assessed

Finally, the last major change experienced in PA within the school setting was how the Physical
Education class was assessed. The three main factors that participants noted were:

1. Skills are assessed in secondary school.

After the transition from elementary school to secondary school, the participants noted that their
PE classes changed from nonintensive, participation-based classes to graded, skills-based assessment.
Participants felt that PE was less about play and having fun, and more about building and developing
skills. This aspect motivated some students to be more engaged. For example, one boy reported, “Yeah,
in Grade 7 they didn’t expect much for physical activity but now that they [do] I actually like to do physical
activity—they’re expecting like higher. I think it’s actually really good because I like expectations so I can get
motivated (Boy_2)”. However, it had the opposite impact for others. Boy_3 commented, “I don’t like (PE)
as much anymore our teacher makes us run a lot and its stressful being graded . . . we used to just play games.”

2. There is a dedicated PE specialist in secondary school.

Another change from elementary school is that in secondary school, the PE teacher is a specialist
rather than a generalist classroom teacher. Having a PE specialist teacher provided a healthy living
role model for secondary students, and for some, their PE teacher was a source of support (e.g., taught
strategies to be more active) and motivation to be physically active. Girl_3 commented, “I think my
teachers have the greatest influence because they are always encouraging saying oh you should go maybe walk
around to like get exercise and stuff like that (Girl_6).”

3. More time is needed for activity instructions in secondary school.

Along with the introduction of a PE specialist teacher, PE classes in secondary school were
described as focused on skill development and improving sports knowledge. This generally involved a
structured curriculum, instructional time, and test-based assessments. As a consequence, participants
mentioned that they spent more time being idle in secondary school PE classes than they had in
elementary school. This is reflected in the comment, “Yeah we have PE class like every other day . . . when
we are doing workouts or playing its fun but we spend a lot of time just standing there like that (Girl_5).”

3.2. Familial Factors

For many parents we spoke to, their child’s transition from elementary to secondary school
marked a time when they reassessed or changed their parenting practices related to PA, including:

3.2.1. Unloading of PA Responsibility

For many families, the child’s transition from elementary to secondary school marked a time
when parents reassessed or changed their parenting practices in relation to PA and off-loaded the
responsibility for their child’s PA to someone else. Both child and parent participants mentioned the
shift in responsibility to organize, facilitate, and initiate PA to:

1. The school

Shifting the responsibility of PA to the school including mention of the child joining more of the
school sports, or engaging in school intramurals. Parents often noted the number of PA options that
the school offered, which freed up the child’s time at home to focus on their academics. Reflecting a
parental expectation of the school to fulfill her PA needs, Girl 3 noted, “Both my parents encouraged me to
join more sports (at school) because there are more sports to choose from (Girl_3).”

2. Adolescents

Parents also noted that as a result of the transition, there was a need for the child to have more
independence and ownership over their PA, either formal or informal. Parents seemed to feel this was
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an ideal time for the teens to take control over their own PA, to garner more independence in the teen,
and to also foster some individuality by allowing this child to choose what sports they participate in.
Expressing a shift in responsibility to the adolescent himself, the mother of Boy_7 reported, “I don’t go
to his practice anymore. I go do my own thing because I figure he’s old enough now. I’m hoping I can get him
to a point where he doesn’t need me to drive him anymore so I can have more freedom. (Mother of Boy_7).”
Another parent mentioned, “I want her to make her own choices, I know she did gymnastics and basketball
before, but she seems to be preferring basketball more now . . . I’m not going to do gymnastics, it’s her choice.
(Father of Girl_1).”

3.2.2. Family PA Time

Family PA time also changed because of changes in the school schedule, increased school
expectations (e.g., more homework), and greater involvement in non-PA extracurricular activities (e.g.,
drama classes). For some families, this meant less PA time together, including evening walks or outings
to the community center, as can be seen in the following quote: “We used to go to the rec centre three times
a week but now she is too busy with homework . . . we only go once in a while now (Mother of Girl_7).”

3.2.3. Independent Mobility

The shift to secondary school also meant changes in adolescents’ independent mobility (or active
transportation without being with an adult). In some instances, this facilitated greater PA. For example,
some adolescents gained the independence to walk to and from places without adults. In many
instances, parents provided their adolescents with a mobile phone to facilitate this: “They give me more
freedom now because they trust me more . . . they let me walk to the rec centre on my own (Boy_9).” However,
others lost their independence as parents felt that the school was too far and they were not ready to
provide this level of independence. As Girl_10 reported, “No, I have to carpool to school now because it
takes like forty-five minutes to walk there . . . Last year I was walking (Girl_10).“

3.3. Social Factors

The transition from elementary to secondary school changed the social environment as many
adolescents moved into larger schools within or outside their neighborhood. With this shift, social
structures and norms changed as well.

3.3.1. Friend Co-Participation

Among our adolescent participants, it was evident that physical activity was reinforced by
co-participation with friends. Male adolescents noted that friend co-participation was a nice addition
but was not a prerequisite to their participation in PA, as mentioned by Boy_7 “A lot of the time I’ll bring
a basketball from home and play before and after school, and during lunch. Sometimes my friends will join me,
but I like just shooting hoops as well.” However, females indicated that the engagement of their friends in
PA was important to remaining active while also noting that they felt more comfortable socializing
with their friends than being active with them. “I never played basketball last year because my best friends
didn’t like it but my new best friend and I play it all the time (Girl_1).”

3.3.2. Peer Validation of PA Skills

Peer validation of PA skills (or the feeling that peers evaluate whether you have physical activity
skills) was less important in elementary school. Adolescents would interact with their peers as equals
and were less competitive with each other during PE or recess. However, this collegial interaction
disappeared in secondary school. Peer pressure encouraged adolescents to prove their PA skills and
capabilities in a social setting. “I don’t know but not to brag but I have always been fit, fast strong [my friends
and I] used to just chase each other during lunch and play games just for fun but now the loser needs to buy the
rest French fries. I usually win (Boy_4).”
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3.3.3. Fitting in with Older Peers

The transition to secondary school introduced adolescents to older peers who were described
as modeling a less active lifestyle. The desire to be socially accepted by older peers impacted their
notions of wanting to be active and/or play. “After school I usually sit around and hang out with my friends
. . . they are older, like Grade 10, 11 and 12 and they don t like to run around and play (Boy_13).” This quote
illustrates how PA changed as social norms around play changed.

3.3.4. Social Norms and Acceptability of Play

In elementary school, most adolescents noted that they were all relatively active, but the transition
resulted in the formation of social groups with varied interests (e.g., artistic or nonactive group versus
fit group), which dictated whether engagement in PA was more or less acceptable (i.e., play being no
longer acceptable as this is for young children). “We used to play during lunch but now we just hang out in
the photography room or at the stage . . . I kind of want to do more but my friends just want to relax during
lunch (Boy_14).”

3.4. Intrapersonal Factors

Finally, there were a number of intrapersonal factors that influenced whether adolescents
participated in PA after the transition to secondary school, including:

3.4.1. Skills and Aptitudes

How adolescents judged their own PA skills and aptitudes impacted their participation in PA
more so in secondary than elementary school. In elementary school, PA was accessible to all, but after
the transition, skills and aptitudes drove participation in PA and enjoyment in PE class. Some students
enjoyed this challenge but others disengaged, identifying themselves as “no good’ or ‘not very good’
at the activity. This seemed to be related to the increased tendency for social comparison that comes
with adolescence. As commented, “I wasn’t worried about PE class in Grade 7 but now I just don’t want to
make a fool of myself . . . everyone else can do the sport but I can’t (Girl_8).”

3.4.2. Motivation

Despite this tendency, there were others who were more motivated to be active in secondary
school than they had been earlier. This appeared to be connected to their greater independence and
was particularly apparent among males. “I go riding with my friends to the library . . . I didn’t do it in Grade
7 but I am older now and more responsible . . . I didn’t want to before but now that I have the freedom to go I
want to bike more (Boy_11).”

3.4.3. Athletic Identity

Adolescence is an important time for identity formation and it was apparent that some of the
adolescents we interviewed had begun to value an athletic identity (i.e., having a strong desire to be
physically active and be known for having specific physical activity skills). For some adolescents,
it marked a time when their athletic identity was reinforced (i.e., being on the school sports team,
excelling in PE, and playing sports in their free time at school) and helped them stay active. “I joined
the volleyball team and I want to join the basketball and rugby team . . . I like being fit (Girl_9).”

3.4.4. Desire to Form and/or Maintain Social Relationships

PA was also used as a way to form and/or maintain social relationships. Some adolescents noted
that they used PA to make friends or they maintained their participation to keep their friendship with
peers who had moved onto another school. “I joined football to meet new people . . . I thought it would be a
good way to make friends (Boy_8).”
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3.4.5. Competing Interests and Preferences

The transition, and the exposure to other activities that it entailed, prompted adolescents to
experience competing interests. Adolescents described that they explored new activities (PA or non-PA
activities) as a way to develop their individuality like Girl_8 who mentioned, “Like I said, everyone else
can play sports like basketball or baseball, but I can’t . . . since my friends were busy playing, I started to get into
other things to do like watch anime and draw and have made new friends that way . . . .it makes me feel a bit
better that I have friends I can relate to.” This seemingly growing desire to be an individual plus new
opportunities and resources allowed adolescents to explore their preferences, as demonstrated in this
quote from Girl_1 “I want to try everything and find what I like and what I’m good at. I know I like basketball
so I’m going to keep practicing, but I also really like drawing, so I am looking forward to starting art in a few
weeks. The teacher also runs an afterschool art club so I might join that...I just want to be me and try everything”
When non-PA activities were of interest, adolescents had to divide their time between PA and those
activities, whereas before, their free time, especially at school, would be dedicated to PA opportunities
“I decided to join extracurricular like the Reach Out and Student Council instead of joining the volleyball team. I
wanted to try something new and I think it sounded like fun (Girl_13).”

3.5. Factors Associated with PA Participation Varied by Context

The factors associated with PA participation in secondary school varied depending on the context
in which PA took place and whether adolescents: (1) Participated in organized PA/sports in or outside
of school; (2) engaged in PA at school in their free time; and (3) engaged in PA in their free time at
home or in the community. Table 2 summarizes the mechanisms through which the transition from
elementary to secondary school may influence engagement in PA and highlights the factors that were
relevant for a specific context. For example, PA parenting practices were mainly discussed in terms of
how they influenced participation in organized PA (both in and out of school) and participation in PA
in free time with friends and family, but were not mentioned in the context of PA participation in free
time at school.

While engagement in PE is mandatory in secondary school, a number of factors discussed by
the adolescents described whether they enjoyed PE and whether they were active during PE. Table 2
also highlights the factors that were mentioned to influence enjoyment of PE and participation in PA
during PE.

4. Discussion

This is the first study to provide an in-depth examination of how the transition from elementary to
secondary schools is associated with adolescents’ participation in PA. Specifically, this study identified
that: (1) The transition is a dynamic developmental period where intrapersonal factors and changes in
the social environment (peers and family members) dynamically interacted to shape adolescents’ PA
behaviors; (2) school PA practices in secondary schools appeared to meet the need of the emerging
“athlete,” or those who were self-motivated to be physically active, which fostered the decline in
PA for those who did not identify that way; and (3) the factors associated with PA participation
after the transition are complex as adolescents’ PA participation was affected by factors at multiple
levels (i.e., individual, interpersonal, and organizational), varied between adolescents as not all were
affected similarly by the transition or the same factors, and moreover, they were context-specific
(e.g., are different in the school and outside of the school context, for example). This study offers
significant insight into the changes that occur during the transition and the impact these changes
have on adolescents’ participation in PA. Ultimately, these findings could inform the development of
interventions aimed at offsetting the decline in PA that occurs during the transition to secondary school.

We identified numerous intrapersonal factors and social factors within an adolescent’s environment
that interacted in complex ways to influence volitional participation in PA. This finding aligns with a
previous qualitative study conducted among girls where the researchers found a sense of self when
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active (such as being motivated to be active, enjoying PA, being confident in PA skills, and having PA
skills judged by peers), and changes in social support from peers and family during the transition were
related to their participation in PA [9,15]. In addition, it is well-established that the influence of peers
increases during adolescence and influences adolescents’ PA [34–39]. Similarly, our study showed
peers influenced PA participation after transition in a sample of boys and girls, but we also found
athletic identity was in a state of flux during the transition. Essentially, adolescents’ sense of self as it
relates to PA appears to be shaped by peers during the transition and began to settle during the first
year of the transition. Once athletic identity, PA preferences, and involvement in competing interests
become more settled, it does appear they set the stage for PA participation throughout adolescence,
and for many, they initiate the decline in PA. This developmental process appeared to be quite dynamic
during transition, influenced by both peers and intrapersonal factors in a reciprocal manner that is
consistent with Bandura’s concept of reciprocal determinism [30]. These findings highlight the need to
develop interventions that support the natural restructuring of social networks during the transition in
a way that makes participation in PA the accepted social norm and desired identity.

Understanding the environmental factors that influence adolescents’ levels of PA during the
transition from elementary to secondary school is complex as this study identified a number of
intrapersonal and environmental factors that changed during this period. Given our understanding
of the environmental factors that influence adolescents’ PA [16–42,54–56], it was not surprising that
changes in the school, social, and household environments were highlighted as influencing adolescents’
PA during transition. Studies that examine factors associated with youth PA during the transition
from elementary school to secondary school are relatively rare, and this paper addresses an important
gap in the literature. This analysis highlighted the importance of considering how these various
environments and intrapersonal factors interact to influence PA during the transition. Many of
the environmental influences were themselves complex and impacted PA participation differently
depending on adolescents’ intrapersonal factors and/or the influence of friends. This is not surprising,
as adolescents’ enjoyment and motivation to be physically active are strong predictors of their PA
participation [42,54], and many studies have also noted the influence of peers’ PA on adolescents’
levels of PA [34,41].

Parents play a central role in socializing their adolescents to PA opportunities, and this process
starts when adolescents are young and continuously evolves as they age [23,24,43,55]. Similar to
others, our study found that parents continued to play an important role in supporting adolescent
PA [30–33]. However, from the qualitative analyses, we identified three key changes that were
either frequently mentioned by the participants or were described to have the largest impact on the
adolescents’ PA. These factors were the unloading of PA responsibility, reduced family PA time, and
practices related to independent mobility. From previous studies, we know that less family PA time
or restricted independent mobility affects PA and/or active transportation [27–33]. Our qualitative
analysis identified the transition as a time when some parents opted to unload responsibility for
PA to either the school or their adolescent. This may occur because, over time, PA has emerged as
a highly programmed activity and routine that consumes parents’ schedules when adolescents are
younger [30,55]. While many parents expected the school environment to meet their adolescent’s
need for PA, the interviews uncovered that the school only partly met this need as it became mainly
available for those who were skilled, could become part of the school team, had the time to take in
these activities, or were motivated to take part in PA.

The school environment included several changes related to PA including more resources
(equipment and space), increased sports opportunities, and having staff who were dedicated to
teach/coach PA. From the school perspective, there was an increased investment in PA and PE as
it became integrated within the educational mandate as a required graded subject. Our analyses
indicated that there were several aspects of PA and PE provision in secondary schools that negatively
affected adolescents’ participation and enjoyment in PA. This finding is consistent with other studies
that found grading PE negatively impacted PA enjoyment [57,58]. To engage adolescents in PA at



Int. J. Environ. Res. Public Health 2020, 17, 7646 12 of 16

school, this study identified the need to: (1) Provide alternative sporting or PA opportunities for
those who did not qualify for team sport; others have noted that adolescents in schools that provide
more intramural opportunities accumulated more total and vigorous PA per week [59]; (2) reimagine
the structure of PE class to retain PA engagement among those who may feel that they lacked skills
or self-esteem to be PA among their peers; and (3) rethink how the PE period is used to ensure
that adolescents are physically active during PE as the traditional way of teaching PE (e.g., passive
instructional teaching and practicing one at a time), which has been found to minimally contribute to
PA in PE among students (~16 min per PE session) [59–61]. Given that PA remains an important aspect
of the educational mandate and as PA is associated with academic achievements [60], it is important to
address the issues that negatively influence adolescents’ participation in PA as they transition into
secondary schools.

In this study, numerous factors were found to affect adolescents’ participation in PA. Importantly,
attempts to counteract the decline in adolescent PA need to account for the complexity of factors
that are at play during the transition across individual, social, and school levels. While many of
the adolescents interviewed identified barriers to sustaining PA engagement after the transition, a
small proportion of adolescents were quite successful at remaining engaged and, with respect to PA,
flourished in their new environments. This observation is consistent with a longitudinal study where a
significant proportion of adolescents were found to remain physically active after the transition and
even continued to increase their participation over time [15]. Our observations provide some extended
insight into factors leading to this high engagement; among others, these adolescents seem to start
secondary school with an established athletic identity and strong PA skills. It may be that this aspect
drove their motivations, preferences, and participation in sports and PA, as athletic identity has been
linked with adolescent PA [51]. While it is helpful to understand how some adolescents remain active
and continue to be active as they grow, it is likely that this sub-group of adolescents are influenced by
inner factors and unlikely influenced by other factors related to the collective environment.

As with all research, this study is not without its limitations. First, recall of PA behaviors in
elementary school may have been biased and influenced by social desirability. This bias was somewhat
mitigated by analyzing the adolescents’ and parents’ transcripts as a unit that served to cross-reference
statements and provide a more complete understanding of actual behaviors. Second, the participants
did not have the opportunity to validate the factors that emerged from the analysis, as it was not
completed the same year the data were collected, and parents and adolescents’ perspectives may have
evolved or changed. Third, the families who volunteered to participate were likely not representative
of the general population, which could result in bias and misrepresentation in the general student
population. In addition, it is important to highlight that the social and cultural context in which the
data were collected limits the generalizability of the factors identified. It is likely that the findings
are most relevant in countries that have similar cultural context and school structure. Fourth, the
interviews excluded discussion of more macro-level factors and societal factors (e.g., mass media,
marketing, and advertising) that can affect PA behaviors [9–11]. Fifth, as researchers carry out the
qualitative analysis, it is important to consider that personal, cultural, and knowledge of the field of PA
may have biased the interpretations. These factors are also important and should be added in future
studies. While this study has a number of limitations, its major strengths include: (1) Having a large
diverse sample of adolescents and their parents (54 interviews); (2) conducting separate interviews
with adolescents and parents, which allowed for a more well-rounded representation of the changes
experienced during the transition; and (3) having representation from adolescents across a wide range
of SES and ethnicities to ensure the changes reported by the adolescents were more universal.

5. Conclusions

This study highlights the factors that interact and contribute to the changes in adolescent PA
experienced in secondary school. Addressing drops in PA during adolescence that are associated
with their transition to secondary school is critically important as the immediate physical, social, and
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mental health benefits and importance of these habits to adult health are well-established. We show
the complex relationship of factors across multiple levels that interact with context. It is important to
address parental, individual, and school-level factors. Through this emotionally and socially complex
period, it is important that adolescents maintain or increase their levels of PA as they transition
to secondary school to ensure healthy behaviors leading into adulthood. Future research should
focus on developing solutions to address the comprehensive list of factors we identified to influence
adolescents’ PA and ultimately decrease the decline in adolescence. By acknowledging the factors
noted in this paper, sustainability of PA into late adolescent and adulthood can hopefully be achieved.
This qualitative analysis provides the foundation for further quantitative research examining the
changes in PA during the transition from elementary school to secondary school, in order to create a
future that will support adolescents during this dynamic period.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/20/7646/s1.

Author Contributions: Conceptualization, L.C.M.; methodology, T.M. and L.C.M.; data validation, T.M., J.V. and
L.C.M.; formal analysis, T.M.; investigation, L.C.M.; resources, L.C.M.; data curation, L.C.M.; writing—original
draft preparation, T.M.; writing—review and editing, L.C.M.; supervision, L.C.M.; funding acquisition, L.C.M.,
P.-J.N., R.H.M., and L.L.M. All authors have read and agreed to the published version of the manuscript.

Funding: This study was funded by the Canadian Institutes of Health Research MOP-142718. Salary support for
L.C.M. was provided from the BC Children’s Hospital Research Institute.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References

1. Chu, C.-H.; Chen, F.-T.; Pontifex, M.B.; Sun, Y.; Chang, Y.-K. Health-related physical fitness, academic
achievement, and neuroelectric measures in children and adolescents. Int. J. Sport Exerc. Psychol. 2016, 17,
117–132. [CrossRef]

2. 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, 40. [CrossRef] [PubMed]

3. Kirkcaldy, B.D.; Shephard, R.J.; Siefen, R.G. The relationship between physical activity and self-image and
problem behaviour among adolescents. Soc. Psychiatr. Psychiatr. Epidemiol. 2002, 37, 544–550. [CrossRef]
[PubMed]

4. Jain, S. The World Health Report 2000. World Health Popul. 2013, 3, 72–73. [CrossRef]
5. Colley, R.C.; Garriguet, D.; Janssen, I.; Craig, C.L.; Clarke, J.; Tremblay, M.S. Physical activity of Canadian

adults: Accelerometer results from the 2007 to 2009 Canadian Health Measures Survey. Health Rep. 2011, 22,
7–14.

6. Dumith, S.C.; Gigante, D.P.; Domingues, M.R.; Kohl, H.W., III. Physical activity change during adolescence:
A systematic review and a pooled analysis. Int. J. Epidemiol. 2011, 40, 685–698. [CrossRef]

7. Jago, R.; Page, A.S.; Cooper, A.R. Friends and Physical Activity during the Transition from Primary to
Secondary School. Med. Sci. Sports Exerc. 2012, 44, 111–117. [CrossRef]

8. Nader, P.R.; Bradley, R.H.; Houts, R.M.; McRitchie, S.L.; O’Brien, M. Moderate-to-Vigorous Physical Activity
from Ages 9 to 15 Years. JAMA 2008, 300, 295–305. [CrossRef]

9. Murnaghan, D.A.; Blanchard, C.M.; Rodgers, W.M.; LaRosa, J.N.; MacQuarrie, C.R.; MacLellan, D.L.; Gray, B.J.
Predictors of physical activity, healthy eating and being smoke free in teens: A theory of planned behavior
approach. Psychol. Health 2010, 25, 925–941. [CrossRef]

10. Davison, K.K.; Birch, L.L. Childhood overweight: A contextual model and recommendations for future
research. Obes. Rev. 2001, 2, 159–171. [CrossRef]

11. Farooq, A.; Martin, A.; Janssen, X.; Wilson, M.G.; Gibson, A.; Hughes, A.; Reilly, J.J. Longitudinal changes
in moderate-to-vigorous-intensity physical activity in children and adolescents: A systematic review and
meta-analysis. Obes. Rev. 2019, 21, e12953. [CrossRef] [PubMed]

http://www.mdpi.com/1660-4601/17/20/7646/s1
http://dx.doi.org/10.1080/1612197X.2016.1223420
http://dx.doi.org/10.1186/1479-5868-7-40
http://www.ncbi.nlm.nih.gov/pubmed/20459784
http://dx.doi.org/10.1007/s00127-002-0554-7
http://www.ncbi.nlm.nih.gov/pubmed/12395145
http://dx.doi.org/10.12927/whp..17516
http://dx.doi.org/10.1093/ije/dyq272
http://dx.doi.org/10.1249/MSS.0b013e318229df6e
http://dx.doi.org/10.1001/jama.300.3.295
http://dx.doi.org/10.1080/08870440902866894
http://dx.doi.org/10.1046/j.1467-789x.2001.00036.x
http://dx.doi.org/10.1111/obr.12953
http://www.ncbi.nlm.nih.gov/pubmed/31646739


Int. J. Environ. Res. Public Health 2020, 17, 7646 14 of 16

12. 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. 2015, 17, 142–158.
[CrossRef]

13. Camiletti-Moirón, D.; Timperio, A.; Veitch, J.; Fernández-Santos, J.D.R.; Abbott, G.; Delgado-Alfonso, Á.;
Cabanas-Sanchez, V.; Veiga, O.L.; Salmon, J.; Castro-Piñero, J. Changes in and the mediating role of physical
activity in relation to active school transport, fitness and adiposity among Spanish youth: The UP&DOWN
longitudinal study. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 1–11. [CrossRef]

14. Borde, R.; Smith, J.J.; Sutherland, R.; Nathan, N.; Lubans, D.R. Methodological considerations and impact of
school-based interventions on objectively measured physical activity in adolescents: A systematic review
and meta-analysis. Obes. Rev. 2017, 18, 476–490. [CrossRef]

15. Marks, J.; Barnett, L.M.; Strugnell, C.; Allender, S. Changing from primary to secondary school highlights
opportunities for school environment interventions aiming to increase physical activity and reduce sedentary
behaviour: A longitudinal cohort study. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 1–10. [CrossRef] [PubMed]

16. De Meester, F.; Van Dyck, D.; De Bourdeaudhuij, I.; Deforche, B.; Cardon, G. Changes in physical activity
during the transition from primary to secondary school in Belgian children: What is the role of the school
environment? BMC Public Health 2014, 14, 261. [CrossRef]

17. Everley, S.; Everley, K. Primary school children’s experiences of physical activity: The place of social and
cultural capital in participation and implications for schools. Early Child Dev. Care 2018, 189, 2032–2042.
[CrossRef]

18. Hynynen, S.-T.; Van Stralen, M.M.; Sniehotta, F.F.; Araujo-Soares, V.; Hardeman, W.; Chinapaw, M.J.;
Vasankari, T.; Hankonen, N. A systematic review of school-based interventions targeting physical activity
and sedentary behaviour among older adolescents. Int. Rev. Sport Exerc. Psychol. 2015, 9, 22–44. [CrossRef]

19. Warburton, V.; Spray, C. Motivation in physical education across the primary—Secondary school transition.
Eur. Phys. Educ. Rev. 2008, 14, 157–178. [CrossRef]

20. Knowles, A.-M.; Niven, A.; Fawkner, S. A Qualitative Examination of Factors Related to the Decrease in
Physical Activity Behavior in Adolescent Girls During the Transition FROM Primary to Secondary School. J.
Phys. Act. Health 2011, 8, 1084–1091. [CrossRef]

21. Romero-Blanco, C.; Dorado-Suarez, A.; Jimenez-Zazo, F.; Castro-Lemus, N.; Aznar, S. School and Family
Environment is Positively Associated with Extracurricular Physical Activity Practice among 8–16 years olds.
Int. J. Environ. Res. Public Health 2020, 17, 5371. [CrossRef] [PubMed]

22. Gropper, H.; John, J.M.; Sudeck, G.; Thiel, A. The impact of life events and transitions on physical activity: A
scoping review. PLoS ONE 2020, 15, e0234794. [CrossRef] [PubMed]

23. Remmers, T.; Van Kann, D.; Kremers, S.; Ettema, D.; De Vries, S.I.; Vos, S.; Thijs, C. Investigating longitudinal
context-specific physical activity patterns in transition from primary to secondary school using accelerometers,
GPS, and GIS. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 1–14. [CrossRef] [PubMed]

24. Gut, V.; Schmid, J.; Conzelmann, A. The interaction of behavioural context and motivational-colitional factors
for exercise and sport in adolescent: Patterns matter. BMC Public Health 2020, 20, 570. [CrossRef] [PubMed]

25. Britton, U.; Issartel, J.; Symonds, J.E.; Belton, S. What Keeps Them Physically Active? Predicting Physical
Activity, Motor Competence, Health-Related Fitness, and Perceived Competence in Irish Adolescents after
the Transition from Primary to Second-Level School. Int. J. Environ. Res. Public Health 2020, 17, 2874.
[CrossRef]

26. Farooq, M.A.; Parkinson, K.N.; Adamson, A.J.; Pearce, M.S.; Reilly, J.K.; Hughes, A.R.; Janssen, X.;
Basterfield, L.; Reilly, J.J. Timing of the decline in physical activity in childhood and adolescence: Gateshead
Millennium Cohort Study. Br. J. Sports Med. 2017, 52, 1002–1006. [CrossRef]

27. Burns, R.D. Enjoyment, self-efficacy, and physical activity within parent-adolescent dyads: Application of
the actor-partner interdependence model. Prev. Med. 2019, 126, 105756. [CrossRef]

28. Pate, R.R.; Schenkelberg, M.A.; Dowda, M.; McIver, K.L. Group-based physical activity trajectories in children
transitioning from elementary to high school. BMC Public Health 2019, 19, 323. [CrossRef]

29. Pyper, E.; Harrington, D.; Manson, H. The impact of different types of parental support behaviours on child
physical activity, healthy eating, and screen time: A cross-sectional study. BMC Public Health 2016, 16, 1–15.
[CrossRef]

30. Roberts, K.C.; Shields, M.; De Groh, M.; Aziz, A.; Gilbert, J.-A. Overweight and obesity in children and
adolescents: Results from the 2009 to 2011 Canadian Health Measures Survey. Health Rep. 2012, 23, 37–41.

http://dx.doi.org/10.1111/obr.12352
http://dx.doi.org/10.1186/s12966-020-00940-9
http://dx.doi.org/10.1111/obr.12517
http://dx.doi.org/10.1186/s12966-015-0218-0
http://www.ncbi.nlm.nih.gov/pubmed/25952318
http://dx.doi.org/10.1186/1471-2458-14-261
http://dx.doi.org/10.1080/03004430.2018.1431231
http://dx.doi.org/10.1080/1750984X.2015.1081706
http://dx.doi.org/10.1177/1356336X08090704
http://dx.doi.org/10.1123/jpah.8.8.1084
http://dx.doi.org/10.3390/ijerph17155371
http://www.ncbi.nlm.nih.gov/pubmed/32722543
http://dx.doi.org/10.1371/journal.pone.0234794
http://www.ncbi.nlm.nih.gov/pubmed/32569282
http://dx.doi.org/10.1186/s12966-020-00962-3
http://www.ncbi.nlm.nih.gov/pubmed/32423411
http://dx.doi.org/10.1186/s12889-020-08617-5
http://www.ncbi.nlm.nih.gov/pubmed/32345245
http://dx.doi.org/10.3390/ijerph17082874
http://dx.doi.org/10.1136/bjsports-2016-096933
http://dx.doi.org/10.1016/j.ypmed.2019.105756
http://dx.doi.org/10.1186/s12889-019-6630-7
http://dx.doi.org/10.1186/s12889-016-3245-0


Int. J. Environ. Res. Public Health 2020, 17, 7646 15 of 16

31. Lombardi, E.; Stern, D.A.; Sherrill, D.; Morgan, W.J.; Wright, A.L.; Garcia-Aymerich, J.; Pons, I.S.; Guerra, S.;
Martinez, F.D. Peak flow variability in childhood and body mass index in adult life. J. Allergy Clin. Immunol.
2019, 143, 1224–1226.e9. [CrossRef] [PubMed]

32. Maher, C.A.; Virgara, R.; Okely, A.D.; Stanley, R.M.; Watson, M.; Lewis, L.K. Physical activity and screen time
in out of school hours care: An observational study. BMC Pediatr. 2019, 19, 283. [CrossRef]

33. Tomé, G.; De Matos, M.G.; Simões, C.; Diniz, J.A.; Camacho, I. How Can Peer Group Influence the Behavior
of Adolescents: Explanatory Model. Glob. J. Health Sci. 2012, 4, 26–35. [CrossRef] [PubMed]

34. Fitzgerald, A.; Fitzgerald, N.; Aherne, C. Do peers matter? A review of peer and/or friends’ influence on
physical activity among American adolescents. J. Adolesc. 2012, 35, 941–958. [CrossRef] [PubMed]

35. Ren, Z.; Hu, L.; Yu, J.J.; Yu, Q.; Chen, S.; Ma, Y.; Lin, J.; Yang, L.; Li, X.; Zou, L. The Influence of social Support
on Physical activity in Children Adolescents: The Mediating Role of Exercise Self-Efficacy. Children 2020,
7, 23. [CrossRef]

36. Chung, S.J.; Ersig, A.; McCarthy, A.M. The Influence of Peers on Diet and Exercise Among Adolescents: A
Systematic Review. J. Pediatr. Nurs. 2017, 36, 44–56. [CrossRef]

37. Haidar, A.; Ranjit, N.; Archer, N.; Hoelscher, D.M. Parental and peer social support is associated with
healthier physical activity behaviors in adolescents: A cross-sectional analysis of Texas School Physical
Activity and Nutrition (TX SPAN) data. BMC Public Health 2019, 19, 640. [CrossRef]

38. Loke, A.Y.; Mak, Y.W.; Wu, C.S.T. The association of peer pressure and peer affiliation with the health risk
beahviours of secondary school students in Hong Kong. Public Health 2016, 137, 113–123. [CrossRef]

39. Agata, K.; Monyeki, M.A. Association Between Sport Participation, Body Composition, Physical Fitness, and
Social Correlates Among Adolescents: The PAHL Study. Int. J. Environ. Res. Public Health 2018, 15, 2793.
[CrossRef]

40. Chen, H.; Sun, H.; Dai, J. Peer Support and Adolescents’ Physical Activity: The Mediating Roles of
Self-Efficacy and Enjoyment. J. Pediatr. Psychol. 2017, 42, 569–577. [CrossRef]

41. Spiridon, K. Psychological correlates of physical activity in children and adolescents in a cluster analytical
approach. Int. J. Sports Sci. 2011, 1, 9–19.

42. Rachele, J.N.; Kavanagh, A.M.; Badland, H.; Giles-Corti, B.; Washington, S.; Turrell, G. Associations between
individual socioeconomic position, neighbourhood disadvantage and transport mode: Baseline results from
the HABITAT multilevel study. J. Epidemiol. Community Health 2015, 69, 1217–1223. [CrossRef] [PubMed]

43. Garcia, J.M.; Sirard, J.R.; Larsen, R.; Bruening, M.; Wall, M.; Neumark-Sztainer, D. Social and Psychological
Factors Associated With Adolescent Physical Activity. J. Phys. Act. Health 2016, 13, 957–963. [CrossRef]
[PubMed]

44. Bai, Y.; Allums-Featherston, K.; Saint-Maurice, P.F.; Welk, G.J.; Candelaria, N. Evaluation of Youth Enjoyment
Toward Physical Activity and Sedentary Behaviour. Pediatr. Exerc. Sci. 2018, 30, 273–280. [CrossRef]

45. Bronfenbrenner, U. Ecology of the family as a context for human development: Research perspectives.
Dev. Psych. 1986, 22, 723–742. [CrossRef]

46. Bronfenbrenner, U.; Morris, P.A. The ecology of human developmental processes. In The Handbook of
Child Psychology, 3rd ed.; Damon, W., Eisenberg, N., Eds.; John Wiley & Sons: New York, NY, USA, 1988;
pp. 993–1027.

47. Sallis, J.F.; Cervero, R.; Ascher, W.; Henderson, K.A.; Kraft, M.K.; Kerr, J. An Ecological Approach to Creating
Active Living Communities. Annu. Rev. Public Health 2006, 27, 297–322. [CrossRef]

48. Bandura, A. Health Promotion by Social Cognitive Means. Health Educ. Behav. 2004, 31, 143–164. [CrossRef]
49. Surrey, C.Y. Census Subdivision: British Columbia and British Columbia—Province. Available online:

https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E (accessed on
10 December 2019).

50. QSR International Pty Ltd. NVivo Qualitative Data Analysis Software; QSR International Pty Ltd.: Doncaster,
VIC, Australia, 2018.

51. Braun, V.; Clarke, V.; Hayfield, N.; Terry, G. Thematic Analysis. In Handbook of Research Methods in Health
Social Sciences; Springer: Singapore, 2018; pp. 1–18.

52. Jonsen, K.; Jehn, K.A. Using triangulation to validate themes in qualitative studies. Qual. Res. Organ. Manag.
Int. J. 2009, 4, 123–150. [CrossRef]

http://dx.doi.org/10.1016/j.jaci.2018.10.035
http://www.ncbi.nlm.nih.gov/pubmed/30414860
http://dx.doi.org/10.1186/s12887-019-1653-x
http://dx.doi.org/10.5539/gjhs.v4n2p26
http://www.ncbi.nlm.nih.gov/pubmed/22980148
http://dx.doi.org/10.1016/j.adolescence.2012.01.002
http://www.ncbi.nlm.nih.gov/pubmed/22285398
http://dx.doi.org/10.3390/children7030023
http://dx.doi.org/10.1016/j.pedn.2017.04.010
http://dx.doi.org/10.1186/s12889-019-7001-0
http://dx.doi.org/10.1016/j.puhe.2016.02.024
http://dx.doi.org/10.3390/ijerph15122793
http://dx.doi.org/10.1093/jpepsy/jsw103
http://dx.doi.org/10.1136/jech-2015-205620
http://www.ncbi.nlm.nih.gov/pubmed/26243197
http://dx.doi.org/10.1123/jpah.2015-0224
http://www.ncbi.nlm.nih.gov/pubmed/27172613
http://dx.doi.org/10.1123/pes.2017-0101
http://dx.doi.org/10.1037/0012-1649.22.6.723
http://dx.doi.org/10.1146/annurev.publhealth.27.021405.102100
http://dx.doi.org/10.1177/1090198104263660
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E
http://dx.doi.org/10.1108/17465640910978391


Int. J. Environ. Res. Public Health 2020, 17, 7646 16 of 16

53. Laird, Y.; Fawkner, S.; Kelly, P.; McNamee, L.; Niven, A. The role of social support on physical activity
behaviour in adolescent girls: A systematic review and meta-analysis. Int. J. Behav. Nutr. Phys. Act. 2016, 13,
1–14. [CrossRef]

54. Zebedee, J.A.; Gibbons, S.L.; Naylor, P.-J. Family Influence on Physical Activity: Exploring the Nature of
Reciprocal Relationships Influence de la Famille sur L’activité Physique: Pleins Feux Sur la Réciprocité des
Liens. PHEnex J. 2010, 2, 1–17.

55. Lindsay, A.C.; Greaney, M.L.; Wallington, S.F.; Mesa, T.; Salas, C.F. A review of early influences on physical
activity and sedentary behaviors of preschool-age children in high-income countries. J. Spéc. Pediatr. Nurs.
2017, 22, e12182. [CrossRef] [PubMed]

56. Vlaar, J.; Brussoni, M.; Janssen, I.; Mâsse, L.C. Roaming the Neighbourhood: Influences of Independent
Mobility Parenting Practices and Parental Perceived Environment on Children’s Territorial Range. Int. J.
Environ. Res. Public Health 2019, 16, 3129. [CrossRef] [PubMed]

57. Jaakkola, T.; Sami, Y.-P.; Anthony, W.; Jarmo, L. Perceived physical competence towards physical activity,
and motivation and enjoyment in physical education as longitudinal predictors of adolescents’ self-reported
physical activity. J. Sci. Med. Sport 2016, 19, 750–754. [CrossRef]

58. Fuller, D.; Sabiston, C.; Karp, I.; Barnett, T.; O’Loughlin, J. School Sports Opportunities Influence Physical
Activity in Secondary School and Beyond. J. Sch. Health 2011, 81, 449–454. [CrossRef] [PubMed]

59. Krijgsman, C.; Vansteenkiste, M.; Van Tartwijk, J.; Maes, J.; Borghouts, L.; Cardon, G.; Mainhard, T.; Haerens, L.
Performance grading and motivational functioning and fear in physical education: A self-determination
theory perspective. Learn. Individ. Differ. 2017, 55, 202–211. [CrossRef]

60. McKenzie, T.L.; Marshall, S.J.; Sallis, J.F.; Conway, T.L. Leisure-Time Physical Activity in School Environments:
An Observational Study Using SOPLAY. Prev. Med. 2000, 30, 70–77. [CrossRef] [PubMed]

61. Adkins, M.; Bice, M.; Bartee, T.; Heelan, K. Increasing Physical Activity during the School Day through
Physical Activity Classes: Implications for Physical Educators. Phys. Educ. 2015, 72, 173–184. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s12966-016-0405-7
http://dx.doi.org/10.1111/jspn.12182
http://www.ncbi.nlm.nih.gov/pubmed/28407367
http://dx.doi.org/10.3390/ijerph16173129
http://www.ncbi.nlm.nih.gov/pubmed/31466293
http://dx.doi.org/10.1016/j.jsams.2015.11.003
http://dx.doi.org/10.1111/j.1746-1561.2011.00613.x
http://www.ncbi.nlm.nih.gov/pubmed/21740429
http://dx.doi.org/10.1016/j.lindif.2017.03.017
http://dx.doi.org/10.1006/pmed.1999.0591
http://www.ncbi.nlm.nih.gov/pubmed/10642462
http://dx.doi.org/10.18666/tpe-2015-v72-i5-5263
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Participants 
	Data Collection 
	Analysis 

	Results 
	School Factors 
	The Structure of Daily Schedule 
	PA/Sports Opportunities 
	PA/Sports Accessibility 
	Academic Expectations 
	How Physical Education (PE) is Assessed 

	Familial Factors 
	Unloading of PA Responsibility 
	Family PA Time 
	Independent Mobility 

	Social Factors 
	Friend Co-Participation 
	Peer Validation of PA Skills 
	Fitting in with Older Peers 
	Social Norms and Acceptability of Play 

	Intrapersonal Factors 
	Skills and Aptitudes 
	Motivation 
	Athletic Identity 
	Desire to Form and/or Maintain Social Relationships 
	Competing Interests and Preferences 

	Factors Associated with PA Participation Varied by Context 

	Discussion 
	Conclusions 
	References

