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Abstract: The disruption of school
operations and routines caused by
the COVID-19 pandemic affected
students’ physical and emotional
well-being. Providing physical
activity opportunities in schools
can encourage students to
positively engage with each other.
Using a nationally representative
sample of U.S. high school students
from the Adolescent Behaviors and
Experiences Survey (January to
June 2021), we examined the
association between physical
activity behaviors and feeling close
to people at school using sex-
stratified and race/ethnicity-
stratified multiple linear
regressions models. Participating
in team sports, being more
physically active, and attending
physical education (PE) during an
average week were all associated
with higher levels of feeling close to
people at school, with variation by
sex and race/ethnicity. These

associations were also significant
when the physical activity behavior
variables were categorized to
reflect national recommendations.

Daily physical activity (i.e., ≥60
minutes all 7 days), daily PE (i.e.,
attended all 5 days), and the
number of Comprehensive School
Physical Activity Program (CSPAP)
components implemented were
associated with higher levels of
feeling close to people at school.
These findings suggest that
opportunities for physical activity
before, during, and after school

are associated with increased
levels of feeling close to people at
school during crises like
COVID-19.
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Introduction

During the COVID-19 pandemic, 1
in 3 U.S. high school students
experienced poor mental health,
including stress, anxiety, and
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‘“Our findings show positive
associations between physical activity
and feeling close to people at school
during the COVID-19 pandemic.”’
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depression, which could negatively
affect their emotional well-being and
readiness to learn.1 Schools and
families are grappling with how to
help adolescents buffer these
negative effects from the pandemic.
A consistently proposed solution is
to strengthen adolescents’
connection with their families and
schools because feeling close to
people, especially during
adolescence, is an important
protective factor that can reduce the
effects of stressful life events and
promote key skills for social and
emotional development.2–6

Specifically, school connectedness
reflects students’ belief that adults
and peers in the school care about
their individual well-being as well as
their academic progress.7 An
important strategy to promote school
connectedness is helping students
feel close with people with in the
school environment (e.g.,
administrators, teachers, staff,
students, families, and community
members).7 Students who feel more
connected to school are less likely to
engage in risky behaviors such as
tobacco use and alcohol and other
drug use in adolescence and
adulthood.8,9 School connectedness
is also associated with more positive
academic markers, including higher
grades and test scores, better school
attendance, and staying in school
longer.10,11

Physical activity also has been
identified as a protective factor for
adolescents, and its positive effects
on self-esteem, relationships,
academic achievement, and physical
and mental health are well
documented in the literature.12,13

However, despite its benefits, levels
of physical activity are declining for
adolescents with only 23% of U.S.
high school students meeting the
nationally recommended 60 minutes
of daily physical activity.14 Students
can accumulate minutes of physical
activity throughout the day by
participating in physical activity
opportunities supported by schools

including physical education (PE),
physical activity breaks, and before
and after school sports.
Although both physical activity and

school connectedness are protective
factors for a variety of adolescent
health behaviors, there is a gap in
our understanding about how these
two constructs affect each other to
benefit the health, academic
achievement, and emotional well-
being of adolescents. From
a theoretical perspective, it can be
argued that levels of physical activity
can affect levels of feeling close to
people at school and vice versa. For
example, PE, classroom physical
activity, recess, and team sports offer
students time to practice skills
needed for resolving conflicts,
respecting others, cooperating,
helping others, and being a role
model, which have been known to
enhance feeling close
connectedness.15 Some studies have
examined the effect of school
connectedness on physical activity
and have found a significant
association between feeling more
connected to their school and having
higher levels of physical activity.9,16

However, the reverse has been
rarely examined with only 1 study
showing that students who regularly
participated in extracurricular sports
and physical activity, regardless of
ethnicity, had greater levels of
school connectedness.17

We chose to examine the
association between physical activity
behaviors and feeling close to
people at school to identify possible
physical activity strategies schools
could implement to help improve
students’ connection with others at
school during the COVID-19
pandemic. First, there is a well-
established association between
physical activity and mental health,
and mental health and quality of
relationships.1,3,4 Schools can create
opportunities within PE and team
sports for adolescents to improve
social skills, which can help
adolescents have better relationships

with their teachers and peers.18,19

Second, social learning theory
suggests school environments can
provide adolescents with
experiences to connect with and
learn from peers and adults. These
experiences for connection and
learning can happen through
physical activity opportunities such
as PE, classroom physical activity,
recess, and team sports.19,20

Teachers and other adults in the
school can provide adolescents with
activities or tasks during these
physical activity opportunities to
help practice how to respond in
certain situations, such as
demonstrating teamwork, resolving
conflict, and managing emotions
during games, which can encourage
desirable social interactions and
facilitate feeling close with others at
school. During these various
physical activity opportunities,
adolescents observe and adopt the
behaviors and attitudes of peers and
adults they value. These physical
activity opportunities also can help
adolescents develop supportive
relationships that will enhance their
connections within schools and,
ultimately, lead to better health and
educational outcomes.
Building more evidence to explain

the association between physical
activity behaviors and feeling close
to people at school among
adolescents is particularly important
given the current national concern
for the mental health and emotional
well-being of adolescents as a result
of the COVID-19 pandemic.
Understanding ways to bolster
feeling close with people at school
might give school staff options for
supporting the mental health and
emotional well-being of all students,
which was declining even prior to
the pandemic and further
deteriorated during the pandemic.21

Because of this, we examined
whether adolescents who engage in
more physical activity behaviors
have higher levels of feeling close to
people at school. This is the first
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study to our knowledge to examine
these associations with a nationally
representative sample of U.S. high
school students during the COVID-
19 pandemic. Given documented
disparities in feeling close to people
at school1 and physical activity
levels,13,14 we examined
associations by sex and race/
ethnicity. Findings from this study
could help describe how PA
opportunities in school may help
address declines in physical activity
and feeling close to people at school
during the COVID-19 pandemic.

Methods

Data Source

This study includes data from the
Adolescent Behaviors and
Experiences Survey (ABES), which
was conducted by the Centers for
Disease Control and Prevention
(CDC) during January to June 2021
to assess student behaviors and
experiences during the COVID-19
pandemic. ABES was a 1-time,
probability-based online survey of
U.S. high school students and used
a stratified, 3-stage cluster sampling
approach to obtain a nationally
representative sample of public and
private school students in grades 9–
12 in the 50 states and the District of
Columbia (N = 7705). Participation in
ABES was voluntary, and each
school and teacher decided whether
students completed the survey
during instructional time or on their
own time. Additional information
about ABES sampling, data
collection, response rates, and
processing is available elsewhere.22

The ABES questionnaire, datasets,
and documentation are available at
https://www.cdc.gov/healthyyouth
/data/abes.htm. ABES was reviewed
and approved by an institutional
review board at CDC.

Measures

This analysis included a single
outcome measure—feeling close

to people at school (continuous
scale from 1 = strongly disagree to
5 = strongly agree). This measure
did not include other
subconstructs of connectedness in
school such as student academic
engagement, fairness of rule
enforcement, level of student
engagement in school activities,
having positive peer relations,
feeling safe at school, and feeling
supported by teachers, which is
similar to previous research using
ABES data.1 This analysis also
included 3 measures of physical
activity behavior that could occur
before, during, and after school as
promoted by a Comprehensive
School Physical Activity Program:
(1) number of days physically
active during the past 7 days; (2)
number of days attended PE
during an average week in school;
and (3) number of sports teams
participated on in the past
12 months run by school or
community groups (Table 1). For
the number of days physically
active, we assessed daily physical
activity by coding the measure as
being physically active for at least
60 minutes <7 days (i.e., not
meeting the aerobic physical
activity guideline) vs all 7 days (i.e.,
meeting the aerobic physical
activity guideline), which aligns
with the Physical Activity
Guidelines for Americans, 2nd
edition.13 We also assessed daily
PE by coding the PE measure as
attended PE classes <5 days vs all
5 days, which is consistent with the
national school health guidelines.23

Lastly, we created an additive
variable to reflect the components
of a Comprehensive School
Physical Activity Program (CSPAP).
The variable was coded as none
(did not attend PE or participate in
at least one sports team), 1
component (either attended PE or
participated in at least one team
sports), and both components
(attended PE and participated in at
least one team sports).

We analyzed the following
demographic characteristics: sex,
race/ethnicity (non-Hispanic White,
non-Hispanic Black, Hispanic, non-
Hispanic other), grade in school (9th-
12th), and region (Northeast, Midwest,
South, West). Body weight status was
based on body mass index (BMI)
calculated from self-reported height
andweight.24 Based on reference data
from growth charts produced by CDC,
studentswith BMI ≥ 95th percentile for
sex and age were considered to have
obesity; students with 85th ≤
BMI <95th percentile were considered
to be overweight; students with 5th ≤
BMI<85th percentile were considered
to be normal weight; and students
with BMI<5th percentile were
considered to be underweight.

Data Analysis

We conducted all analyses using
SUDAAN v11.0.3 to account for the
survey’s complex cluster sampling
design and to be able to calculate
sampling variance appropriately.
Analyses were stratified by sex and
race/ethnicity because previous
research shows differences for
feeling close to people at school and
physical activity behaviors by sex
and race/ethnic groups for
adolescents.1,14 First, we used
bivariate analyses to assess
significant differences (P < .05) in
feeling close to people at school and
physical activity behaviors by sex (t
tests or Chi-squared tests) and race/
ethnicity (ANOVA or Chi-squared
tests). Then, we used sex-stratified
and race/ethnicity-stratified multiple
linear regressions to model the
feeling close to people at school
outcome variable on continuous
independent variables for 3 physical
activity behaviors (all 3 included in
model), while controlling for grade,
body weight status, region, and sex
or race/ethnicity. We also ran similar
sex-stratified and race/ethnicity-
stratified multiple linear regression
models replacing the continuous
independent variables for number of
days physically active and PE
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attendance with dichotomous
variables to align with the national
recommendations—daily physical
activity (i.e., ≥60 all 7 days) and daily
PE (i.e., attended all 5 days). Lastly,
we ran similar sex-stratified and
race/ethnicity-stratified multiple

linear regression models with
students feeling close to people at
school as the dependent variable,
number of CSPAP components
(count variable) and number of days
physically active as the independent
variables, and all control variables.

Results

Sample Description

The overall sample was 7705 U.S.
high school students with
approximately half female (52.1%). A
total of 45.3% were non-Hispanic

Table 1.

Question and Analytic Coding for Variables Included in the Analysis—Adolescent Behaviors and Experiences Survey, United States,
January–June 2021.

Variable Question Analytic Coding

Continuous Variables

Feeling close to people at school
(connectedness)

Do you agree or disagree that you feel close to
people at your school?

Continuous scale with a range from 1 to 5
with 1 = strongly disagree, 2 = disagree, 3
= not sure, 4 = agree, 5 = strongly agree

Number of days physically active for at least
60 minutes per day in past 7 days

During the past 7 days, on how many days
were you physically active for a total of at least
60 minutes per day? (Add up all the time you
spent in any kind of physical activity that
increased your heart rate and made you
breathe hard some of the time.)

Continuous scale with a range from 0 to 7
with 0 = 0 days, 1 = 1 day, 2 = 2 days, 3 =
3 days, 4 = 4 days, 5 = 5 days, 6 = 6 days,
and 7 = 7 days

Number of days attended physical education
classes during an average week in school

In an average week when you are in school, on
how many days do you go to physical
education (PE) classes?

Continuous scale with a range from 0 to 5
with 0 = 0 days, 1 = 1 day, 2 = 2 days, 3 =
3 days, 4 = 4 days, and 5 = 5 days

Number of sports teams participated on in
the past 12 months

During the past 12 months, on how many
sports teams did you play? (Count any teams
run by your school or community groups.)

Continuous scale with a range from 0 to 3
with the following scale: 0 = 0 teams, 1 = 1
team, 2 = 2 teams, 3 = 3 or more teams

Categorical Variables

Were physically active for a total of
≥60 minutes/day on all 7 days (i.e., daily
physical activity)

During the past 7 days, on how many days
were you physically active for a total of at least
60 minutes per day? (Add up all the time you
spent in any kind of physical activity that
increased your heart rate and made you
breathe hard some of the time.)

Being physically active for at least
60 minutes <7 days (i.e., not meeting the
aerobic physical activity guideline) vs all
7 days (i.e., meeting the aerobic physical
activity guideline)

Attended physical education classes on all
5 days in an average week in school (i.e.,
daily physical education)

In an average week when you are in school, on
how many days do you go to physical
education (PE) classes?

Attended physical education classes <5 days
vs all 5 days

Count Variable

Number of CSPAP components

Students who attended physical education (PE)
classes on all 5 days (in an average week when
they were in school)

Went to PE classes on all 5 days and
participated on at least one sports team = 2;
PE classes on all 5 days or participated on at
least one sports team = 1; did not attend PE
classes on all 5 days and did not play on at
least one sports team = 0

Students who participated on at least one
sports team (counting any teams run by their
school or community groups, during the
12 months before the survey)
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White, 15.6% were non-Hispanic
Black, 26.7% were Hispanic, and
12.4% were non-Hispanic other. The
sample was evenly distributed across
the grades in school: 26.7% were in
9th grade, 25.4% in 10th, 24.4% in
11th, and 23.6% in 12th.Most U.S. high
school students had a normal body
weight (61.9%), 15.2% were
overweight, 20.0% had obesity, and
3.0% were underweight. Most lived in
the South (44.7%), 21.7% lived in the
West, 19.9% in the Midwest, and
13.8% in the Northeast.
Table 2 describes the outcome

variable, feeling close to people at
school, and physical activity
behaviors stratified by sex and race/
ethnicity. Male students compared
with female students had
significantly higher scores for feeling
close to people at school, all the
physical activity behaviors, and both
components of CSPAP. Feeling close
to people at school and all the
physical activity behaviors were
significantly different among race/
ethnicity groups. Non-Hispanic
White students had the highest
scores for feeling close to people at
school, number of days physically
active, and number of sports teams,
while Hispanic students had the
highest number of days attended PE
and both components of CSPAP. The
groups with higher scores for the
continuous independent variables
also had higher scores for the
dichotomous independent variables
(i.e., daily physical activity and daily
PE).

Associations Between Physical
Activity Behaviors and Feeling
Close With People at School

All 3 physical activity behaviors
were significantly associated with
feeling close to people at school
among U.S. high school students
(Table 3). Being more physically
active throughout the week was
associated with higher levels of
feeling close to people at school
overall (B (SE) = .05 (.01), P < .001),
and for both sexes and most race/

ethnicity groups except for Black
students (Table 3). Attending PE
during an average week in school
was associated with higher levels of
feeling close to people at school
overall (B (SE) = .02 (.01), P = .02)
but only among male students in the
sex-stratified analyses. The number
of sports teams on which students
participated was positively
associated with higher levels of
feeling close to people at school
overall (B (SE) = .16 (.02), P < .001),
and this association was consistent
for both sexes and all race/ethnic
groups.

Associations Between
Nationally Recommended
Physical Activity Behaviors and
Feeling Close With People at
School

Daily physical activity (i.e.,
≥60 minutes all 7 days) was
associated with higher levels of
feeling close to people at school
overall (B (SE) = .19 (.05), P < .001)
(Table 3). This association was also
significant for male students, White
students, and Hispanic students.
Daily PE (i.e., attended all 5 days)
was associated with higher levels of
feeling close to people at school
overall (B (SE) = .12 (.05), P = .03)
but only among male students in
stratified analyses. In this model, the
number of sports teams on which
students participated remained
consistent, showing a positive
association with higher levels of
feeling close to people at school
overall and for both sexes and all
race/ethnicity groups.

Associations Between
Comprehensive School
Physical Activity Program
Components and Feeling Close
With People at School

Engagement with more CSPAP
components was associated with
higher levels of feeling close to
people at school overall (B (SE) = .24
(.04), P < .001) and for both sexes
and all race/ethnicity groups
(Table 3). In this model, being more

physically active throughout the
week remained consistent, showing
a positive association with higher
levels of feeling close to people at
school overall and for both sexes
and all race/ethnicity groups.

Discussion

The COVID-19 pandemic has
disrupted the rhythm of the school
day and adolescents’ routines in
ways that have affected both their
physical and emotional well-
being.6,25,26 Recent studies have
highlighted that alarming
proportions of adolescents
experienced adverse mental health
during the COVID-19 pandemic.1

Several have also noted signs of
learning loss.27,28 Schools face the
daunting task of addressing
numerous academic, social-
emotional, and physical health
issues with finite resources and
staffing. Therefore, this study
investigated the link between two
known protective factors—physical
activity and connectedness—and
examined whether this association
varied by sex or race/ethnicity
among adolescents.
Our findings show positive

associations between physical
activity and feeling close to people at
school during the COVID-19
pandemic. We also found that
attending PE during an average
week in school, being physically
active, and participating in team
sports were each associated with
higher levels of feeling close to
people at school. Although these
data did not permit us to examine the
influence of school instruction
modality on these outcomes, we
know from prior research that
students who attended school
virtually during the pandemic
demonstrated poorer mental health
and lower levels of feeling close to
people at school.6 The results from
this paper show that physical activity
is related to students’ feeling close to
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people at school. This suggests that
schools can support the physical and
emotional well-being of students
during and after the COVID-19
pandemic as well as during any
subsequent emergencies, by
leveraging existing physical activity
opportunities (i.e., offering team
sports, PE recess, and classroom
physical activity) to enhance an
important aspect of school
connectedness.
However, prior to and even more

so during the COVID-19 pandemic,
there has been a lack of availability
of and support for PE and physical
activity in schools despite the
beneficial effects of both physical
activity and school
connectedness.29–31 Limited access
to school physical activity
opportunities could exacerbate
disparities among students in under-
resourced schools and specific
geographic locations 32,33; these
existing disparities have already
been significantly affected by the
pandemic. For example, in a recent
scoping review, Rossi, Behme, and
Breuer found that the COVID-19
pandemic and the subsequent
distancing guidance, which limited
indoor activities, have further
increased disparities between
families with safe and open outdoor
spaces and families living in dense
environments.31 They also found
adolescents with a lower
socioeconomic background were
situated in built environments that
provide little to no opportunities for
physical activity.
In addition, we stratified by sex and

race/ethnicity to better understand
how our findings contribute
additional insights about what types
of physical activity opportunities
might strengthen feelings of
closeness with people at school and
for whom, especially during the
COVID-19 pandemic. For example,
greater participation in team sports
was associated with feeling close to
people at school among male and
female students and across racial and

ethnic groups in this survey. This is
encouraging because, as of 2018,
most schools in each state offered
interscholastic sports (72.0%–95.6%
of schools in states, median 84.7),
and many offered intramural or club
sports as well (35.3%–86.7%, median
63.7%).29 Students participating in
team sports tend to form positive
relationships with their coaches,
which might also affect how they
perceive their connection to
school.34 Although team sports are
widely available, there are still
disparities in participation by sex
and race/ethnicity, and this could be
due to participation barriers (e.g.,
cost, transportation, grades),
perceived ability and confidence,
personal health goals, and
expectations for social interactions
and enjoyment.35 By better
understanding these potential
barriers to team sports and
identifying specific actions to
increase participation among female
and racial and ethnic minority
students, schools can help address
existing gaps in both physical
activity and feeling close to people at
school.
Although PE attendance was

positively associated with feeling
close to people at school overall,
stratified analyses revealed that this
association may be driven by male
students’ experiences, as the
association was not significant for
any other demographic group.
These findings also held for students
who attended PE every school day
(i.e., all 5 days). Male students tend
to report higher perceptions of
physical and athletic competence
than female students, which can
affect students’ perceptions of
competence and motivation to
engage in physical education.36,37 In
addition, other studies have
documented racial stereotyping in
physical education.38,39 For
example, Black students are
perceived by teachers as more
physically competent whereasWhite
students are perceived to have

greater cognitive capacities. This
elevates the need to prepare
physical education teachers to be
aware of these differences and
perceptions, so they can create
positive learning experiences for all
students that meet students’
movement, fitness, and health needs
while also helping them maintain
a sense of identity and connection to
the class.23,35,39

Lastly, the association between
physical activity (both number of
days and daily) and feeling close to
people at school was statistically
significant for all sex and race/
ethnicity categories except for Black
students. This study showed that
Black students reported the lowest
feeling close to people at school
score, which might mean that even
the potential benefit of physical
activity will not compensate for other
societal issues affecting their feeling
close to people at school. We also
know that Black students were more
likely to attend school virtually
during COVID and virtual school
attendance was associated with
lower rates of feeling close to people
at school.6 Another possibility might
be that Black students are
participating in physical activity
during out-of-school time programs
(e.g., YMCA, team sports), in the
community, or on the weekend
rather than during school, which
might affect their connection to
peers and adults within the school
building.
Overall, these findings underscore

the importance of meeting the
national guidance set for youth
aerobic physical activity in the
Physical Activity Guidelines for
Americans, 2nd Edition, which
recommends that children and
adolescents ages 6–17 years engage
in ≥60 minutes of moderate to
vigorous physical activity every
day.13 Unfortunately, data from the
2019 Youth Risk Behavior Survey
showed for the first time a significant
decline in daily physical activity
among U.S. high school students
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(from 28.7% in 2011 to 23.2% in
2019),14 and during the COVID-19
pandemic, only 19.3% of students
met the aerobic physical activity
guideline (shown in Table 2). In this
study, we were able to show that
overall, students who were
physically active at least 60 minutes
every day of the week had higher
levels of feeling close to people at
school. Similarly, a study with
longitudinal data from 9th–12th
graders in Canada found that
students who reported an increase in
school connectedness scores had
higher odds of meeting physical
activity recommendations across
4 years.9

To help address this trend,
schools can strive to offer
opportunities for all students to be
physically active and enhance
their peer and adult relationships
by implementing
a Comprehensive School Physical
Activity Plan.40 This framework
promotes physical activity for
students before, during, and after
school, which can be incredibly
important to implement for
students’ health and emotional
well-being following the COVID-
19 pandemic. This study shows the
positive association between
students engaging in more
physical opportunities (i.e., CSPAP
components) and increased levels
of feeling close to people at school
for all students. Despite the
important benefits of both physical
activity and an important aspect of
school connectedness, few, if any,
school-based interventions have
been designed to study and
evaluate these constructs for
collective impact. An important
future step is to continue to
examine what types of physical
activity strategies can most
effectively bolster students feeling
close to people at school as well as
to develop and evaluate school-
based and out-of-school time
interventions that incorporate
these constructs. Future studies

also can help reinforce strategic
programmatic implementation for
physical activity and enhancing
peer and adult relationships in
school that can improve both
health and educational outcomes
while attenuating the burden of
health inequities.

Limitations

Several limitations should be
noted. First, because of the cross-
sectional nature of this survey, we
cannot infer causality in the
relationship between physical
activity and connectedness.
Although we hypothesized that PE
and participation in team sports
influenced students feeling close to
people at school via peer
interactions and teamwork, it is also
possible that individuals who
already felt more connected to their
school and classmates were more
inclined to pursue extracurricular
sports and attend PE more
frequently, which may have
contributed to their meeting physical
activity recommendations on more
days of the week. Second, the recall
periods for our main variables of
interest vary from the present
(feeling close to people at school;
physical activity in past 7 days), to
the average school week (PE), to the
past year (sports teams), which may
have introduced potential for
measurement bias. In addition, the
recall period for PE is not clear;
specifically, students could have
interpreted “average school week”
to mean when they attended PE in-
person before COVID or attended
PE during COVID (in-person or
remote). The consistent and positive
relationship between the physical
activity variables and feeling close to
people at school, however, is
encouraging. Third, while two of the
physical activity measures, daily
physical activity and participation in
team sports, may account for some
physical activity outside of the
school day, these measures would
also account for physical activity

before, during, and after the school
day and align with the conceptual
application and expected
implementation of a CSPAP.
Fourth, ABES includes only a single

item to address the multi-
dimensional construct of
connectedness at school. Not using
a more comprehensive measure of
connectedness at school limits the
interpretation of the results to the
association between physical activity
behaviors and feeling close to
people at school. However, it has
been cognitively tested to confirm
that students understood the intent
of the question. In addition, previous
studies with a more comprehensive
measure of school connectedness
have found similar findings.9,16

There are several factors that affect
students’ feelings of connectedness
within the school that we were not
able to account for in our models
including support from school staff
(e.g., time, interest, attention);
stability and positivity of their peer
network; commitment to their
education; and the physical
environment and psychosocial
climate of their school.7

A fifth limitation is that ABES had
higher levels of nonresponse among
minority races than the typical
national Youth Risk Behavior
Survey, which potentially reflects
selection bias. ABES weights take
nonresponse into consideration and
use post-stratification adjustments to
compensate for potential biases.
Lastly, the survey did not ask
students to indicate whether, at the
time of the survey or in weeks or
months preceding the survey, they
attended school in person, remotely,
or both in person and remotely,
which prevents us from exploring
the role of school instruction
modality. When schools were
recruited for participation in this
study (during October 2020 and
November 2020), most schools were
hybrid (65.1%), remote (24.4%), in
person (2.4%), and other (8.1%);41

however, school instruction
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modality fluctuated throughout the
2020–2021 school year.
We also were unable to examine

potential differences between public
and private schools, which might
have influenced school instruction
modality, given that students in this
study predominantly attended
public high schools (96.1%). Further,
we cannot explain how PE was
conducted for students who were
remote or hybrid or the availability
and structure of team sports during
the time of the survey. This would
likely vary depending on local
contextual factors, including
weather, the prevalence of COVID-
19, local guidance, and staff
availability. While exclusively
remote learning was one reason for
students to have a loss of feeling
close to people at school,6 these
findings indicate the potential
importance of promoting physical
activity opportunities to help keep
students connected to their schools.
Additional research would be
helpful to determine how school
modality affects the association
between physical activity behaviors
and feeling close to people at school.
Schools might want to concurrently
develop a strategy to keep students
more connected to sports, physical
activity, and trusted adults at school
in case of short-term pivots to remote
learning.

Conclusion

This study demonstrates the
association between existing
physical activity school offerings,
namely, PE and team sports, and
increased levels of feeling close to
people at school. It also
demonstrates the link between
adolescents being more physically
active and feeling more connected
to people at their school. Evidence
shows that making time for
physical activity in the school day
does not have any known
academic drawbacks,42 thus
offering physical activity

opportunities in schools, as part of
a Comprehensive School Physical
Activity Plan, may provide an even
wider variety of benefits,
including increased ability to
focus, strengthened interpersonal
skills, and improved relationships
with peers and trusted adults.
These benefits may enhance
students’ connection to school
while also improving their health
and educational outcomes,
regardless of crises like
COVID-19.
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12. Lukács A, Sasvári P, Kiss-Tóth E. Physical
activity and physical fitness as protective

American Journal of Lifestyle Medicine May • Jun 2024

374

https://orcid.org/0000-0002-6587-015X
https://orcid.org/0000-0002-6587-015X
https://orcid.org/0000-0002-6587-015X
https://doi.org/10.15585/mmwr.su7103a3
https://doi.org/10.15585/mmwr.su7103a3
https://doi.org/10.1542/peds.2021-054754
https://doi.org/10.1542/peds.2021-054754
https://www2.ed.gov/documents/students/supporting-child-student-social-emotional-behavioral-mental-health.pdf
https://www2.ed.gov/documents/students/supporting-child-student-social-emotional-behavioral-mental-health.pdf
https://www2.ed.gov/documents/students/supporting-child-student-social-emotional-behavioral-mental-health.pdf
https://www2.ed.gov/documents/students/supporting-child-student-social-emotional-behavioral-mental-health.pdf
https://www.hhs.gov/sites/default/files/surgeon-general-youth-mental-health-advisory.pdf
https://www.hhs.gov/sites/default/files/surgeon-general-youth-mental-health-advisory.pdf
https://www.hhs.gov/sites/default/files/surgeon-general-youth-mental-health-advisory.pdf
https://doi.org/10.1016/j.amepre.2016.07.037
https://doi.org/10.1016/j.jadohealth.2021.10.021
https://doi.org/10.1016/j.jadohealth.2021.10.021
https://www.cdc.gov/healthyyouth/protective/pdf/connectedness.pdf
https://www.cdc.gov/healthyyouth/protective/pdf/connectedness.pdf
https://doi.org/10.1542/peds.2018-3766
https://doi.org/10.1016/j.jadohealth.2018.07.002
https://doi.org/10.1016/j.jadohealth.2018.07.002
https://doi.org/10.1016/j.jsp.2012.03.002
https://doi.org/10.1016/j.jsp.2012.03.002
https://doi.org/10.1016/j.cedpsych.2016.02.003
https://doi.org/10.1016/j.cedpsych.2016.02.003


factors of adolescent health. Int J Adolesc
Med Health. 2018;32(6):20180017. doi:
10.1515/ijamh-2018-0017.

13. US Department of Health and Human
Services. Physical Activity Guidelines for
Americans. 2nd edition. Washington, DC:
US Department of Health and Human
Services; 2018. https://health.gov/
paguidelines/second-edition/pdf/
Physical_Activity_Guidelines_2nd_
edition.pdf. Accessed July 5, 2022.

14. Merlo CL, Jones SE, Michael SL, et al.
Dietary and physical activity behaviors
among high school students - youth risk
behavior survey, United States, 2019.
MMWR Suppl. 2020;69(1):64-76. doi:10.
15585/mmwr.su6901a8.

15. Ciotto C, Gagnon A. Promoting social and
emotional learning in physical education.
J Phys Educ RecreatDance. 2018;89:27-33.
doi:10.1080/07303084.2018.1430625.

16. Trinh L, Wong B, Faulkner GE. The
independent and interactive associations
of screen time and physical activity on
mental health, school connectedness and
academic achievement among
a population-based sample of youth.
J Can Acad Child Adolesc Psychiatry.
2015;24(1):17-24.

17. Brown R, Evans WP. Extracurricular
activity and ethnicity: Creating greater
school connection among diverse student
populations. Urban Educ. 2002;37(1):
41-58. doi:10.1177/0042085902371004

18. Bergin C, Bergin D. Attachment in the
classroom. Educ Psychol Rev. 2009;21(2):
141-170. doi:10.1007/s10648-009-9104-0

19. McNeely C, Whitlock J, Libbey H. School
connectedness and adolescent well-
being. In: Christenson SL, Reschly AL, eds.
Handbook on School-Family Partnerships
for Promoting Student Competence. New
York, NY: Routledge; 2009:265-286.

20. Akers RL, Sellers CS. Social learning
theory. In: Bishop DM, Feld BC, eds. The
OxfordHandbook of Juvenile Crime and
Juvenile Justice. New York, NY: Oxford
University Press; 2012:1-33.

21. Centers for Disease Control and
Prevention (CDC).Youth Risk Behavior
Survey: Data Summary and Trends
Report 2009–2019. Atlanta, GA: US
Department of Health and Human
Services, CDC; 2021. https://www.cdc.
gov/healthyyouth/data/yrbs/pdf/
YRBSDataSummaryTrendsReport2019-
508.pdf. Accessed August 12, 2022.

22. Rico A, Brener ND, Thornton J, et al.
Overview and methodology of the
adolescent behaviors and experiences
survey - United States, January-June 2021.

MMWR Suppl. 2022;71(3):1-7. doi:10.
15585/mmwr.su7103a1

23. Centers for Disease Control and
Prevention (CDC). School health
guidelines to promote healthy eating and
physical activity. MMWR Recomm Rep.
2011;60(RR-5):1-76.

24. Centers for Disease Control and Prevention
(CDC). About child and teen BMI. https://
www.cdc.gov/healthyweight/assessing/
bmi/childrens_bmi/about_childrens_bmi.
html. Accessed July 25, 2022.

25. Kiss O, Alzueta E, Yuksel D, et al. The
pandemic’s toll on young adolescents:
prevention and intervention targets to
preserve their mental health. J Adolesc
Health. 2022;70(3):387-395. doi:10.
1016/j.jadohealth.2021.11.023

26. MCH Strategic Data. COVID-19 Impact:
School District Operational Status
Updates for Spring 2021. Sweet Springs,
MO: MCH Strategic Data; 2021. https://
www.mchdata.com/covid19/
schoolclosings. Accessed July 5, 2022.

27. Kuhfield M, Soland J, Tarasawa B, et al.
How is COVID-19 Affecting Student
Learning? Initial Findings from Fall
2020. Washington, DC: The Brookings
Institution; 2020. https://www.
brookings.edu/blog/brown-center-
chalkboard/2020/12/03/how-is-covid-
19-affecting-student-learning/.
Accessed July 5, 2022.

28. Lewis K, Kuhfeld M, Ruzek E, McEachinet
A. Learning during COVID-19: Reading
and Math Achievement in the 2020-21
School Year. Portland, OR: NWEA; 2021.
https://www.nwea.org/content/uploads/
2021/07/Learning-during-COVID-19-
Reading-and-math-achievement-in-the-
2020-2021-school-year.research-brief-1.
pdf. Accessed July 5, 2022.

29. Centers for Disease Control and
Prevention (CDC). School Health Profiles
2018: Characteristics of Health Programs
Among Secondary Schools. Atlanta, GA:
Centers for Disease Control and
Prevention; 2019. Accessed July 5, 2022.

30. Michael SL, Wright C, Mays Woods A,
et al. Rationale for the essential
components of physical education.Res Q
Exerc Sport. 2021;92(2):202-208. doi:10.
1080/02701367.2020.1854427

31. Rossi L, Behme N, Breuer C. Physical
activity of children and adolescents
during the COVID-19 pandemic—
a scoping review. Int J Environ Res
Public Health. 2021;18(21):11440.
doi:10.3390/ijerph182111440

32. Acosta ME, Matsuzaki M, Slater SJ,
Sanchez-Vaznaugh EV. Physical activity
strategies in low-resource elementary

schools: Why and how are they
prioritized?PrevMedRep. 2021;23:101430.
doi:10.1016/j.pmedr.2021.101430

33. Van Dyke ME, Cheung PC, Franks P,
Gazmararian JA. Socioeconomic and
racial/ethnic disparities in physical
activity environments in Georgia
elementary schools. Am J Health
Promot. 2018;32(2):453-463. doi:10.
1177/0890117117717016
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