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Abstract

Background: During the past decade, guidelines for youth aerobic and muscle-strengthening
physical activity remained unchanged. Active People, Healthy NationSM highlighted school and
youth strategies (eg, sports and physical education [PE]) to increase physical activity. Sex, grade,
and race/ethnicity disparities exist. This study examines sex-specific trends and differences by
grade and race/ethnicity for the prevalence of 5 youth physical activity behaviors from 2009 to
2019.

Methods: The national Youth Risk Behavior Survey assesses adolescents (grades 9—-12) meeting
the aerobic, muscle-strengthening, and both guidelines (2011-2019) and sports participation and
daily PE (2009-2019). Sex-stratified logistic regression assessed trends and 2009 or 2011-2019
differences by grade and racial/ethnic subgroups.

Results: Decreases in meeting the aerobic, muscle-strengthening, and both guidelines were
observed for nearly all male subgroups by grade and race/ethnicity, whereas female subgroups
exhibited declines or no change to low prevalence. Sports and PE participation remained mostly
constant; select subgroups showed decreases (ie, Hispanic males [sports]; Black males and ninth-
grade females [PE]).
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Conclusions: Past decade prevalence and patterns suggest that school-based and other strategies
for all adolescents and tailored interventions for sex-specific subgroups may be needed to
supplement sports and PE in promoting high school youth physical activity.
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More than a decade ago, the 2008 Physical Activity Guidelines for Americans established
the first youth physical activity guidelines.! These guidelines recommended the frequency,
duration, intensity, and types of physical activity that children and adolescents need for
health benefits, such as improved cardiorespiratory fitness, stronger muscles and bones,
healthier levels of body fat and weight, reduced symptoms of anxiety and depression, and
fewer chronic disease risk factors, for a better chance at a healthy adulthood.! Although

the Physical Activity Guidelines for Americans, second edition, updated the guidance for
health-enhancing physical activity in 2018, the youth guidelines did not change; children
and adolescents ages 6-17 years should do 60 minutes (1 h) or more of moderate to vigorous
physical activity (MVPA) daily.2 In addition, the youth guideline recommends that most of
their daily 60 minutes or more is aerobic physical activity, and that children and adolescents
include each of the following components on at least 3 days per week: vigorous-intensity
aerobic physical activity, muscle-strengthening physical activity, and bone-strengthening
physical activity.2

Halfway between the first and second editions of the Physical Activity Guidelines for
Americans: Strategies to Increase Physical Activity Among Youth identified setting-specific
evidence-based interventions to increase youth physical activity. In particular, the school
setting was highlighted as providing an opportunity to affect a large percentage of youth
through multicomponent, school-based, physical activity programs, such as activity before
and/or after school (eg, sports clubs) and physical education (PE).3 The release of the
National Youth Sports Strategy in 2019 then highlighted the contribution of sports in
fulfilling 60 minutes of daily physical activity for youth, while providing other psychosocial
and academic benefits.* Moreover, the Centers for Disease Control and Prevention’s Active
People, Healthy NationSM initiative recognized the importance of both youth sports and PE
in its School and Youth Programs strategy for increasing physical activity.® In addition to
objectives related to meeting the physical activity guidelines, Healthy People 2030 included
national objectives for sports participation and daily PE as strategies to increase youth
physical activity.8

These guidelines and strategies work to improve youth physical activity within the context
of distinct sex disparities, age and grade patterns, and racial/ethnic differences. Research
from various data sources has established that more male youth tend to be physically
active than female youth’-19; both gender norms!! and biological age or maturation by
sex12 contribute to this disparity. Younger youth also tend to be more physically active
than older youth, by age”:1012.13 and by grade.14-20 Finally, though literature on youth
physical activity by race/ethnicity varies, significant differences have been found, with
some racial/ethnic groups getting more physical activity than others.”821 Furthermore,
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neighborhoods considered supportive of physical activity by parents (ie, by perceived safety,
sidewalks or walking paths, and parks, playgrounds, or recreation centers) have smaller
proportions of non-Hispanic Black and Hispanic adolescents, in which possible crime or
how well-maintained neighborhood features are could play a role in parent perceptions of
their neighborhoods.?2

Biennially, surveillance summaries on youth risk behaviors report national prevalence
estimates and trends for adolescent physical activity, often including sex-stratified estimates
by grade and race/ethnicity.915-19 However, sex-stratified national trends in adolescent
physical activity by grade and race/ethnicity have not yet been reported. \We examine
sex-specific trends and differences from 2009 to 2019 by grade and race/ethnicity in the
prevalence of the following youth physical activity behaviors: (1) meeting the aerobic
physical activity guideline, (2) meeting the muscle-strengthening guideline, (3) meeting
both aerobic and muscle-strengthening guidelines, (4) participating in sports, and (5)
attending daily PE classes. Sex-specific surveillance of youth physical activity is important
in identifying subgroups of youth who may benefit from tailored public health and education
interventions for promoting physical activity.

Study Sample

The national Youth Risk Behavior Survey (YRBS) is a cross-sectional, nationally
representative, school-based survey of self-reporting US public and private school students
in grades 9 to 12 throughout the 50 states and the District of Columbia. The YRBS is
self-administered, conducted biennially, and uses a 3-stage cluster sample design. The first-
stage sampling frame of primary sampling units (ie, counties; parts of large counties; or
groups of small, adjacent counties), categorized into 16 strata by metropolitan statistical
area status and percentages of Black and Hispanic students, is created by sampling primary
sampling units using probabilities proportional to their overall school enroliment size. The
second-stage sampling frame of secondary sampling units (ie, a school with grades 9-12

or created from combining nearby schools to get all 4 grades) is created by sampling from
those primary sampling units, using probabilities proportional to school enrollment size. The
third-stage sampling frame is created by randomly sampling 1 or 2 classrooms of a required
subject or period in each grade, 9 to 12. All students in each sampled class are eligible for
participation; schools, classes, and students that refuse participation are not replaced.

Data from biennial YRBS 2009-2019 (ie, 2009, 2011, 2013, 2015, 2017, and 2019) were
obtained to examine trends over time for each of the following measures. For every year

of data analyzed, students with missing sex, grade, or race/ethnicity were excluded. Then,
for every year of each physical activity behavior analyzed, students with missing responses
to the respective physical activity behavior were excluded. Behaviors based on guidelines
had data from 2011 to 2019: for youth meeting the aerobic guideline (n = 68,970, missing
= 1858), muscle-strengthening guideline (n = 53,084, missing = 17,744), and both aerobic
and muscle-strengthening guidelines (n = 65,601, missing = 5227). For the measure related
to meeting both aerobic and muscle-strengthening guidelines, respondents who reported
not meeting one of the guidelines were counted as not meeting both guidelines, even if
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they were missing information on the remaining guideline. Behaviors based on strategies
had data from 2009 to 2019: for youth participating in sports (n = 76,263, missing =
10,606) and attending daily PE classes (n = 82,010, missing = 4859). Because of the extra
year of data (2009) for sports participation and daily PE attendance, the total number of
respondents across all available years (excluding missing demographic data) is different for
the guidelines- (70,828) and strategies-based behaviors (86,869).

Youth Meeting the Aerobic Guideline.—To assess students meeting the aerobic
guideline, students were asked, “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.)” The 8 response options were 0 to 7 days. Students were classified as meeting
the aerobic guideline? if they selected “7 days.”

Youth Meeting the Muscle-Strengthening Guideline.—To assess students meeting
the muscle-strengthening guideline, students were asked, “During the past 7 days, on how
many days did you do exercises to strengthen or tone your muscles, such as push-ups,
sit-ups, or weightlifting?” The 8 response options were 0 to 7 days. Students were classified
as meeting the muscle-strengthening guideline? if they selected a response option of 3 or
more days.

Youth Meeting Both Aerobic and Muscle-Strengthening Guidelines.—To assess
students meeting both aerobic and muscle-strengthening guidelines, the responses to the

2 questions above were used. Students were classified as meeting both the aerobic and
muscle-strengthening guidelines? if they selected “7 days” to being physically active for a
total of at least 60 minutes per day and 3 or more days to exercising to strengthen or tone
muscles.

Youth Participating in Sports.—To assess students participating in sports, students were
asked, “During the past 12 months, on how many sports teams did you play? (Count any
teams run by your school or community groups).” The 4 response options were 0, 1, 2, or 3
or more teams. Students were classified as participating in sports if they selected a response
option of 1 or more teams.8

Youth Attending Daily PE Classes.—To assess students attending daily PE classes,
students were asked, “In an average week when you are in school, on how many days do you
go to physical education (PE) classes?” The 6 response options were 0 to 5 days. Students
were classified as attending daily PE if they selected “5 days.”8

Demographic Characteristics

Student demographic characteristics included in the analyses were sex (male or female),
grade (9, 10, 11, or 12), and race/ethnicity. Race/ethnicity was categorized into White, non-
Hispanic (White); Black or African American, non-Hispanic (Black); Hispanic or Latino
(Hispanic); and Other. The racial/ethnic group “Other” will not be interpreted because of the
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heterogeneity of the group, which includes students of non-Hispanic racial groups other than
White and Black, as well as students of 2 or more races.

Statistical Analysis

Results

Data for each year were stratified by sex and then analyzed by grade and race/ethnicity to
estimate the prevalence and 95% confidence intervals for all 5 physical activity behaviors.
Sex-stratified logistic regression models with a year main effect were developed (model

1), then sex-stratified logistic regression models with a year by grade interaction term
(model 2) and a year by race/ethnicity interaction term (model 3) were developed. For each
sex-stratified model, linear and quadratic trends over time were analyzed overall, by grade,
and by racial/ethnic subgroup. Significant quadratic trends without a significant linear trend
will not be interpreted, as they represent no significant linear change across the period.

Tests of differences from 2009 or 2011 to 2019 (change over time) overall, for each

grade, and for each racial/ethnic group were also incorporated into the sex-specific logistic
regression models. Tests of differences in differences (ie, differences between these sex-
stratified groups’ and subgroups’ differences from 2009 or 2011 to 2019) were also
incorporated into the models. For example, the change from 2009 or 2011 to 2019 in a
physical activity behavior for ninth-grade males could be significantly different than the
change from 2009 or 2011 to 2019 for 10th-grade males, or there could be a significant
difference in differences between White females and Black females. Significance level was
P < .05 for trends and single comparisons. Bonferroni adjustments were used within each
category for multiple comparisons, to £ < .025 for 2 tests, £ < .0125 for 4 tests, or £<.0083
for 6 tests. For example, change over time tests for males and females were adjusted to P <
.025, whereas change over time tests for the 4 sex-stratified grade groups and 4 sex-stratified
race/ethnicity groups were adjusted to £ < .0125, and sex-stratified differences of differences
tests by grade and race/ethnicity were adjusted to £ < .0083. Analyses were conducted

using SUDAAN (version 11.0; Research Triangle Institute, Research Triangle Park, NC) to
account for survey design and weights.

From 2009 to 2019, the weighted sample distribution was nearly evenly split by sex, with
50.7% males and 49.3% females overall (Table 1). Distribution by sex-stratified grade was
similar across all years, whereas distribution by sex-stratified race/ethnicity varied somewhat
by year (see Supplementary Table S1 [available online]). About a quarter of the students
were in each high school grade level, ranging from a slightly larger portion of students in
ninth grade to a smaller portion of students in 12th grade. Over half were White, one-fifth
were Hispanic, and the remaining students were Black and Other races/ethnicities.

Physical Activity Guidelines

In 2019, 31.0% of males and 15.4% of females met the aerobic guideline, 59.0% of males
and 39.8% of females met the muscle-strengthening guideline, and 23.1% of males and
10.2% of females met both (Table 2). Among males overall, examination of the absolute
difference from 2011 to 2019 yielded significant decreases in all 3 guidelines-based
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behaviors (range: —7.6 to —7.2 percentage points, A< .025). These decreases were also

seen for most male subgroups by grade and race/ethnicity (range: —14.9 to —5.2 percentage
points, £<.0125). Among females overall, there were also significant absolute declines

in all guidelines-based behaviors (range: —4.1 to —2.6 percentage points, £ < .025) from
2011 to 2019. Among female subgroups, there was only one significant absolute decline

of 3.6 percentage points (19.7%-16.0%, P < .0125) among White females meeting the
aerobic guideline. Differences in differences for guidelines-based behaviors between overall
males and overall females were significant (P < .05); however, no significant differences in
differences were observed among sex-stratified subgroups.

From 2011 to 2019, the prevalence of meeting the aerobic, muscle-strengthening, and

both guidelines also showed decreasing trends among males overall and across most male
subgroups by grade and race/ethnicity (Table 2; Figures 1, 2, and 3). Among females,
decreasing trends were observed overall and among 10th graders across all 3 guidelines-
based behaviors (Figures 1A-3A). Decreasing trends by racial/ethnic groups were observed
among White, Black, and Other females for meeting the aerobic guideline and among White
and Black females for meeting both guidelines (Figures 1B and 3B).

Sports Participation and Daily PE Attendance

In 2019, 60.4% of males and 54.7% of females participated in sports, with neither overall
males nor overall females displaying significant absolute differences or trends from 2009 to
2019 (Table 3). Of all subgroups, male and female, only Hispanic males had a significant
absolute 7.1 percentage point decrease (62.0%-54.8%, P < .0125) in sports participation.
The difference in differences between overall males and overall females was significant
(-5.8 percentage points, £ < .05); no significant differences in differences were observed
among sex-stratified subgroups. From 2009 to 2019, among male subgroups, there was a
decreasing trend among 10th-grade males (Figure 4A) and Hispanic males (Figure 4B).
Among female subgroups, there were significant quadratic trends (ie, nonlinear decrease
then increase) in sports participation for ninth-grade and 11th-grade females.

In 2019, 29.2% of males and 22.8% of females attended daily PE, with overall females but
not overall males displaying a significant absolute difference (9.2 percentage points, P <
.025) and decreasing trend from 2009 to 2019 (Table 3). Most male subgroups exhibited no
significant absolute differences, except for a significant absolute decline of 14.7 percentage
points (40.2%-25.5%, P < .0125) in attending daily PE among Black males (Table 3).
Among female subgroups, from 2009 to 2019, there were significant absolute differences
(P<.0125) among ninth graders and Hispanic females of 15.6 percentage points (48.7%—
33.0%) and 12.5 percentage points (39.5%-27.1 %), respectively. No significant differences
in differences were observed overall or among sex-stratified subgroups. Similar to absolute
differences among male subgroups, only Black males showed a decreasing trend in daily
PE (Figure 5B). Among female subgroups, decreasing trends were found for ninth-grade,
10th-grade, and White females; a significant quadratic trend (ie, nonlinear decrease then
increase) was found for 11th-grade females (Figure 5A and 5B).
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Discussion

Decreases in prevalence of meeting physical activity guidelines were ubiquitous among
nearly all high school male subgroups by grade and race/ethnicity from 2011 to 2019,
whereas high school female subgroups exhibited either a decline or no significant change,
which could be explained, in part, by the already low prevalence of high school females
meeting the guidelines. In addition to these patterns for meeting guidelines, the strategies
of sports participation and daily PE to increase youth physical activity showed relatively
few sex-specific subgroup changes during 2009-2019. These findings show a need for
concurrent efforts on broad interventions appropriate for all adolescents and tailored
interventions for sex-specific subgroups of adolescents by grade and race/ethnicity as
important ways for increasing youth physical activity, including but not limited to the school
and youth program strategies of sports participation and daily PE.

Patterns and Disparities During the Past Decade

Summaries of the national YRBS have previously detailed adolescent youth physical activity
behaviors in the United States. Overall trends and changes between adjacent survey years
were examined from 2011 to 2017,16-19 and in 2019, trends and 2017-2019 changes were
examined by individual sex and racial/ethnic groups.? From 2011 through 2017, prevalence
of all youth meeting the aerobic guideline, meeting the muscle-strengthening guideline,
participating in at least one sports team, and attending daily PE mostly had no significant
changes, other than 2011-2013 decreases in meeting the muscle-strengthening guideline and
participating in sports.16-19 A report that added the 2019 YRBS data found more significant
linear decreases among all youth meeting the aerobic, muscle-strengthening, and both
guidelines during 2011-2019.% Moreover, male, White, and Black youth showed significant
linear decreases in meeting the aerobic, muscle-strengthening, and both guidelines; Hispanic
youth showed significant linear decreases in meeting the aerobic guideline and muscle-
strengthening guideline; and female youth showed significant linear decreases in meeting the
aerobic guideline, meeting both guidelines, and attending daily PE (2009-2019).° Our study
extends these findings by identifying more nuanced patterns from sex-stratified estimates by
grade and race/ethnicity, which could not be observed previously among the broader group
trends.

Although our study’s trends correspond with those by individual sex and racial/ethnic
groups, we discovered grade and racial/ethnic subgroup physical activity behavior changes
that differed by sex. For example, Hispanic males, but not Hispanic females, showed
decreasing trends and differences in meeting the aerobic, muscle-strengthening, and both
guidelines, as well as in sports participation; ninth-grade females, but not ninth-grade males,
showed a decreasing trend and difference in daily PE attendance. In addition, Black males
showed a decreasing trend and difference in daily PE attendance that their Black female
counterparts did not. These specific changes in adolescent physical activity are valuable
additions for public health and education, as they can be used to gauge progress among
subgroups of youth and to guide ongoing decisions for increasing youth physical activity,
including using strategies beyond sports and PE with these subgroups.
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There is no comparable youth physical activity research for the past decade on possible
differences in sex-stratified changes over time by grade and race/ethnicity, so these new
findings may highlight subgroups experiencing disparities. Early surveillance from 1999 to
2005 YRBS vyielded a decrease in ninth-grade males participating in sufficient moderate
physical activity, but increases in Hispanic females participating in sufficient moderate
physical activity.23 In addition, there were increases in 10th-grade females participating in
no moderate- to vigorous-intensity physical activity during the same period.23 Although
these earlier findings are from a different time period with different assessment of physical
activity behaviors, they support continued focus on sex-specific subgroup trends, which

may indicate changing disparities. In the current study, males overall and females overall
had declines from 2009 or 2011 to 2019 for all behaviors, except for a nonsignificant
increase in overall females’ sports participation. For all guidelines-based behaviors and
sports participation, these differences in males overall were significantly different than for
females overall (ie, significant overall differences in differences), indicating the lessening

of overall sex disparities. However, this lessening is a result of worsening patterns among
male adolescents and unimproved patterns among female adolescents. Regardless of changes
over this time, disparities between grade and racial/ethnic groups remained the same (ie, no
significant subgroup differences in differences). Notably, however, all significant differences
were decreases in physical activity.

Strategies and Factors Influencing Physical Activity Patterns

While more widespread declines were seen for guidelines-based behaviors especially among
male adolescents by grade and race/ethnicity, there were moderately few decreasing sex-
specific subgroup trends and differences for sports participation and daily PE attendance,
resulting in mostly steady patterns during the past decade. Data on the amount of physical
activity gained through sports and PE support these observed differences when compared
with guidelines-based behaviors—participating in sports or PE does not necessarily lead to
meeting the physical activity guidelines. Although observed among a younger age range,
one study found that only 24% of youth aged 7-14 years met the recommended 60 minutes
through sports practice overall, with more younger than older youth and boys than girls
getting significantly more MVVPA.24 Though PE policies and offerings for students vary,
mandatory daily PE was estimated to provide an average of 23 minutes of MVPA per

school day,2° or about 40% of the recommended 60 minutes on 5 of the 7 days youth

need to be active every week. These studies may help explain why the declines of youth
meeting the guidelines are not necessarily reflected by the patterns seen for sports and

PE. Moreover, due to barriers such as school closures and restricted peer interactions in
2020,26-29 further decreases across youth physical activity measures suggest that not only
are safe school-based efforts®0 like those in the Comprehensive School Physical Activity
Program Framework3! and efforts outside the school setting like those in the National Youth
Sports Strategy” needed, additional novel strategies beyond sports and PE may be beneficial
or even crucial in helping youth meet the physical activity guidelines.

Though availability of inclusive, accessible, and engaging sports opportunities and access to
effective, comprehensive PE programs differs, these strategies can substantially help youth
meet guidelines.#2> Because the quality and availability of sports and PE opportunities
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often depends on policy and program decisions, some factors affecting participation may
be different than those influencing other, more general, physical activity behaviors. For
example, barriers to entering or continuing youth sports, for which programs could provide
adaptations, include the following: lack of access, cost, social or physical factors, and stress
or burnout (eg, from being overly competitive or physically intense).# School policies,

such as mandatory PE for all youth, standardized PE curricula, and/or accountability in

PE instruction and assessment, may depend on policymakers passing legislative mandates
that consider any exemptions, compliance monitoring, or enforcement,® or require the
initiative and collaboration of school leaders and practitioners to ensure effective and
sustainable PE policy environments, curricula, instruction, and assessment for students.32:33
To illustrate the impact that policy and program change can have on physical activity levels
among high-need groups, the Physical Activity Guidelines for Americans Midcourse Report
detailed how title 1X expanded physical activity opportunities for millions of girls in 1972.3
By targeting gender inequity with bans against gender-based exclusion from educational
programs and activities, title 1X encouraged a more than tenfold increase over 40 years

in sports participation among high school girls.3 By addressing barriers for both male and
female adolescents, broad policies and programs influencing sports and PE could, in turn,
affect sex-specific subgroups.

In explaining the current findings, it is also important to consider the various factors

that affect youth physical activity behaviors, ranging from individual characteristics and
interpersonal support to community-level and environmental correlates.26:34 These factors
likely contribute to our findings of trends and decreases and add complexity in addressing
these behaviors; many of these factors are addressed in the Active People, Healthy NationSM
strategies to increase physical activity, such as community and environmental strategies

like Activity-Friendly Routes to Everyday Destinations and Access to Places for Physical
Activity. In addition, factors may overlap, as in a study of focus groups, in which African
American and Latino participants named several barriers: lack of intrapersonal motivation
or time, social support, and environmental safety concerns.3® In a longitudinal study of
physical activity from childhood to adolescence, declines were observed in self-efficacy
alongside greater perceptions of barriers, greater declines in enjoyment or fitness goals, or
smaller declines in appearance or social goals.36 Specific correlates differ by intersectional
identities of race/ethnicity and sex,37 such as the significant association of physical activity
levels with family support in a church-based intervention for Black adolescent females.38
Thus, because factors of particular importance to sex-stratified subgroups by grade and race/
ethnicity can be useful levers for tailored interventions, more research would be beneficial to
explore specific interventions suitable for these subgroups.

This study has a few limitations. First, YRBS survey data are self-reported and may be
subject to biases (eg, recall and social desirability) leading to an unknown amount of
underreporting or over-reporting.15-19 For example, both underestimates and overestimates
occurred when concurrent validity was tested by comparing YRBS self-report measures

to accelerometry data, varying by activity intensity level and duration (eg, accumulated vs
bouts)39; the MVPA measure showed reasonable validity.4? Second, the amount of missing
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data (ie, more than 5%) for some of the behaviors and years analyzed in this study (eg,
muscle-strengthening for 2011-2019) was a limitation; missing data were excluded from
the analysis. If youth with missing data for these behaviors and years were systematically
more or less physically active than youth included in the analysis, then our study’s results
could be inaccurate representations of the past decade of youth physical activity. Third, our
study focused on differences and trends of youth physical activity by subgroups, but we

did not compare the prevalence of youth physical activity by subgroup in individual years.
However, multiple other studies have reported these cross-sectional comparisons; they have
found higher prevalence among male versus females, younger grades versus older grades,
males of each grade level and racial/ethnic group versus their female counterparts,15-19 and
White versus their Black and Hispanic counterparts for multiple physical activity behaviors.?
Finally, the adolescent physical activity measures presented are only those available through
YRBS data; beyond aerobic activity, muscle-strengthening activity, sports, and PE, other
guidelines components? and strategies® may be similarly important for youth physical
activity.

Conclusions

This study’s sex-stratified trends and differences by grade and race/ethnicity describe the
following: decreases across almost all male adolescent subgroups meeting the physical
activity guidelines, and subgroup declines or no change in the low prevalence of female
adolescents meeting guidelines. For the school and youth program strategies of sports
and PE, relatively few subgroup changes were observed. Concurrent efforts for both
broad strategies for all adolescents and tailored interventions for sex-specific subgroups,
to supplement sports and PE, could help increase youth physical activity as an important
health behavior.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 —.

Sex-stratified trends by grade and race/ethnicity in predicted prevalence of youth meeting
the aerobic guideline, YRBS 2011-2019. Error bars represent the lower and upper bounds of
the 95% CI. Cl indicates confidence interval; L, linear trend; L, Q, both L and Q trends; Q,

quadratic trend; YRBS, Youth Risk Behavior Survey.
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Figure 2 —.

Se%(—stratified trends by grade and race/ethnicity in predicted prevalence of youth meeting
the muscle-strengthening guideline, YRBS 2011-2019. Error bars represent the lower and
upper bounds of the 95% CI. CI indicates confidence interval; L, linear trend; L, Q, both L
and Q trends; Q, quadratic trend; YRBS, Youth Risk Behavior Survey.
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Sex-stratified trends by grade and race/ethnicity in predicted prevalence of youth meeting
both aerobic and muscle-strengthening guidelines, YRBS 2011-2019. Error bars represent
the lower and upper bounds of the 95% CI. CI indicates confidence interval; L, linear trend;
L, Q, both L and Q trends; Q, quadratic trend; YRBS, Youth Risk Behavior Survey.
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Figure 4 —.

Se%(-stratified trends by grade and race/ethnicity in predicted prevalence of youth
participating in sports, YRBS 2009-2019. Error bars represent the lower and upper bounds
of the 95% CI. Cl indicates confidence interval; L, linear trend; L, Q, both L and Q trends;
Q, quadratic trend; YRBS, Youth Risk Behavior Survey.
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