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ports Participation and Physical Education in
merican Secondary Schools
urrent Levels and Racial/Ethnic and Socioeconomic Disparities

loyd D. Johnston, PhD, Jorge Delva, PhD, Patrick M. O’Malley, PhD

ackground: The purpose of this study was to determine the current levels of physical education (PE)
and sports participation among American secondary school students, and to establish the
extent to which they vary by grade level, racial/ethnic background, and socioeconomic
status (SES) of the students.

ethods: Nationally representative data were used from over 500 schools and 54,000 students
surveyed in 2003, 2004, and 2005 as part of the Youth, Education, and Society (YES) study
and the Monitoring the Future (MTF) study. As part of YES, school administrators
completed questionnaires on physical activity (including rates of sports and PE participa-
tion) of students in their schools. Students in the same schools completed self-administered
questionnaires in the same year as part of MTF, providing individual background data,
including their gender, racial/ethnic identification, and parents’ education level. Data
were analyzed in 2006.

esults: Physical education requirements, and actual student participation rates, decline substan-
tially between 8th and 12th grades. About 87% of 8th graders were in schools that required
them to take PE, compared to only 20% of 12th graders. Principals estimate that over 90%
of 8th graders actually take PE, compared to 34% of 12th graders. Subgroup differences in
PE participation rates were small. Only a fraction of all students participate in varsity sports
during the school year, with girls participating only slightly less than boys (33% vs 37%).
Participation correlates negatively with SES and was lower among black and Hispanic
students than white students, even after controlling for other variables. Participation rates
in intramural sports were even lower, declined in higher grades, and were lower among
low-SES and Hispanic students (after controlling for other variables).

onclusions: Physical education is noticeably lacking in American high schools for all groups. Racial/
ethnic minorities and low-SES youth, who are at higher than average risk of being
overweight in adolescence, are getting less exercise due to their lower participation in
school sports. Disparities in resources available to minorities and lower-SES youth may help
explain the differences in participation rates.
(Am J Prev Med 2007;33(4S):S195–S208) © 2007 American Journal of Preventive Medicine
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nvolvement in physical activity is considered a
primary contributor to preventing youth from gain-
ing weight and becoming overweight.1–3 Because

outh spend much of their time in schools, these
ettings provide unique opportunities to encourage
nd facilitate physical activity, including the formation
f long-term healthy activity behaviors.4 Yet, despite the
rowing prevalence of obesity among the nation’s
outh,5–9 schools in the past decade have substantially

rom the Survey Research Center, Institute for Social Research
Johnston, Delva, O’Malley) and School of Social Work (Delva),
niversity of Michigan, Ann Arbor, Michigan
Address correspondence and reprint requests to: Lloyd D.
C
ohnston, 2320 ISR, P.O. Box 1248, Ann Arbor MI 48106-1248.
-mail: lloydj@umich.edu.

m J Prev Med 2007;33(4S)
2007 American Journal of Preventive Medicine • Published by
educed the opportunities for them to be physically
ctive by shortening or eliminating recess, physical
ctivity classes, and/or intramural and extracurricular
ports activities,10,11 very likely resulting in a substantial
ecrease in the percentage of youth who are physically
ctive.6,12,13 These reductions may have resulted largely
rom a combination of budget shortages that schools
nd school districts have experienced as well as from
he increasing pressure schools have received to direct
heir resources toward meeting academic standards
mposed by the federal government, or face losing
unds or suffering other consequences if these stan-
ards are not met.
As young people progress into higher grades, participa-

ion in physical activity appears to decrease steadily.14–18
learly, attending to the growing problems of over-
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eight and obesity among youth has become a growing
hallenge facing today’s schools and communities.
onsistent with the burden of disease falling on racial/
thnic minorities and on economically disadvantaged
opulations,19,20 there is an overrepresentation of
verweight and obese youth among some racial and
thnic minority youth (e.g., African-American fe-
ales and Hispanic males) and among youth of lower-

ocioeconomic backgrounds.5,7,9,21–24 In light of these
oncerns, and in order to inform policy, it is important
o examine and track what the nation’s schools are
oing to facilitate youth participation in physical edu-
ation classes and in athletic activities. Specifically, the
urpose of this study was to examine the extent to
hich students are engaged in physical activities pro-
ided by their schools and to examine how their levels
f participation vary by grade level, racial/ethnic back-
round, and socioeconomic status (SES). Gender dif-
erences in sports participation are also examined.

ethods

amples and Survey Methods

ata from two studies were utilized—Monitoring the Future
MTF) and Youth, Education, and Society (YES). MTF pro-
ides annual surveys of nationally representative samples of
th-, 10th-, and 12th-grade students located in an average of
10 public and private schools; each school participates for
wo consecutive years. In YES, administrators in schools that
re in the half-sample of schools cycling out of the MTF
urvey each year (about 205 per year) are asked to complete

lengthy questionnaire describing school policies and pro-
rams related to various health issues, including physical
ducation, food services, and substance use. Each such half-
ample was a nationally representative replicate sample. Data
ere analyzed in 2006.

onitoring the Future design and methods. The design and
ethods for the MTF project are summarized briefly here; a

etailed description is available elsewhere.25 At each of three
rade levels (8th, 10th, 12th), an independent sample was
rawn using a multistage sampling design to obtain nationally
epresentative samples of students in each grade from the 48
ontiguous states. The stratified random sampling procedure
nvolves three stages26: (1) geographic regions are selected,
2) schools are selected within regions with probability pro-
ortional to the estimated number of students in the target
rade, and (3) students are selected within schools, usually by
eans of randomly selecting whole classrooms. Between

2,000 and 49,000 students make up the full sample each year
cross grades. Sample weights are assigned to each student to
ake into account the variations in selection probabilities that
ccur at all stages of the sampling procedures. Participating
tudents complete a self-administered questionnaire during a
ormal class period.
For the current study, the student data included grade level

nd the self-reported gender, racial/ethnic background, and
arental education (a proxy for SES). Gender was measured
y the question, What is your sex? Racial/ethnic background

as measured by the item, How do you describe yourself? m

196 American Journal of Preventive Medicine, Volume 33, Num
tudents were coded as being of white, black, Hispanic, or
ther background. There were insufficient cases for other
acial/ethnic groups to make reliable estimates. Parent edu-
ation was defined as an average of father’s and mother’s
ducational attainment (with one missing data case permit-
ed). The measures were: completed grade school or less,
ome high school, completed high school, some college,
ompleted college, and graduate or professional school after
ollege. Parent education was utilized as a proxy for SES.
Parent education was chosen as a measure of SES because
tudents are generally unable to provide accurate information
n family income and because it has been found to be valid in

arge-scale surveys when compared to other measures of
ES.27) Grade refers to the grade in which the student was
nrolled: 8th, 10th, or 12th. In this paper, the 10th- and
2th-grade students are sometimes referred to as high school
tudents and 8th graders as middle school students. Region
nd urbanicity are derived from the sampling data from
hich the school was drawn. Four regions of the country are
istinguished (Northeast, North Central, South, and West)
ased on United States Census Bureau classifications. Three

evels of population density are coded (large metropolitan
tatistical areas [MSAs], corresponding to the sixteen largest
ities; other metropolitan statistical areas, corresponding to
ther cities as defined by the Census Bureau; and non-MSAs,
orresponding to all other areas).

outh, Education, and Society design and methods. The
alf-samples of nationally representative schools that were
ycling out of the MTF study in 2003, 2004, and 2005 made up
he target sample for the current study. School administrators
ere asked to complete a self-administered questionnaire that
ontained, among other things, questions related to student
articipation rates in physical education (PE) classes, varsity
ports, intramural sports, and walking or bicycling to and
rom school. For some of the questions it was recommended
hat a person other than the school administrator (e.g.,
ealth counselor) answer those sections if they were more

ikely to know the information. Over 85% of respondents
ere school administrators (e.g., mostly school principals, but
lso some vice-principals) followed by teachers and other
chool personnel.

The combined number of secondary schools that partici-
ated in the YES nationwide surveys in 2003–2005 was 509,
eflecting a combined response rate from school administra-
ors of 83.2%. School and student data were available on the
ariables of relevance to the present analyses from over
4,000 student respondents surveyed in the same years in
hose schools. The racial/ethnic composition of the resulting
tudent samples was 67% white, 12% black, 10% Hispanic,
nd 11% from other racial/ethnic backgrounds. Female
tudents make up 51.6% of the combined samples (Table 1).

The primary data for this study include the answers to
uestions on physical activity. First, respondents (most of
hom were principals) were asked whether students in the

arget grade surveyed in the school (8th, 10th, or 12th) were
equired to take physical education, followed by the question,
bout what percent of students in [target] grade actually took
PE class in [target] grade? For those students who take PE,

he respondents were asked how many days a week the
tudents participated in PE. The duration of a PE class in

inutes was asked, permitting a calculation of the total

ber 4S www.ajpm-online.net
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umber of minutes per week a student would spend in PE.
ates of student participation in both varsity and intramural

ports at the school were also determined. Respondents were
sked to write in the approximate percentages of boys and
irls, separately, who participated during the school year in
1) interscholastic or varsity sports and (2) intramural sports
r physical activity clubs. An additional question, also with an
pen-ended response, asked, About what percent of [target]-
rade students would you estimate walk or bike from home to
chool on an average school day? Finally, a yes–no question
as asked about whether the school gives [target]-grade
hysical fitness tests, and if it does, what groups of students
ere tested. The answer alternatives to the latter part were: All
target]-grade students are tested, Only [target]-grade stu-
ents who take PE are tested, and Other, please explain. If
he school does give physical fitness tests, the respondent was
sked to answer a yes–no question about whether the parents
r guardians of the tested students were provided with the
esults. (Note that only the questions about interscholastic
nd intramural sports involve separate estimates for boys and
irls.)

ata Analysis

major analytic objective was to determine differences in
he proportion of students participating in various physical
ctivities by comparing (1) middle schools versus high
chools, (2) different racial/ethnic groups, and (3) differ-
nt socioeconomic levels as indicated by level of parental
ducation. The distribution (percents and means) of these
ariables was compared between grades and across racial/

able 1. Weighted sample sizes and percentage
istributions on student characteristics, by grade:
003–2005

emographic
haracteristic 8th 10th 12th Total

otal 19,225 18,933 16,027 54,185
ender
Male 48.7 48.8 47.7 48.4
Female 51.3 51.2 52.3 51.6

ace/ethnicity
White 65.4 64.9 72.4 67.3
Black 11.9 14.7 10.5 12.4
Hispanic 9.4 10.7 8.8 9.7
Other 13.3 9.7 8.3 10.6

ES
1 (Low) 7.6 8.1 7.2 7.7
2 22.5 22.1 24.1 22.8
3 24.6 27.0 29.2 26.8
4 28.8 27.8 25.8 27.6
5 (High) 16.5 15.0 13.7 15.1
rbanicity
Large MSA 30.6 25.6 27.0 27.8
Other MSA 43.7 52.5 46.7 47.7
Non-MSA 25.7 21.9 26.3 24.5

egion
Northeast 19.3 16.6 18.8 18.2
North Central 24.7 28.3 27.0 26.6
South 36.0 34.9 37.4 36.0
West 20.0 20.2 16.8 19.2

SA, metropolitan statistical area; SES, socioeconomic status.
thnic and socioeconomic status groups. Chi-square and a

ctober 2007
-test statistics were used to determine if the percents and
eans, respectively, varied according to the students’

rade level. Pair-wise comparison tests were also run to see
f these variables differ among white, black, and Hispanic
outh. While percentages and means for students identi-
ed in the “other” racial/ethnic category are presented for
ompleteness, they were not included in the inferential
nalyses because it was a catch-all category that included
ery different population groups, which substantially lim-
ted the conclusions that could be drawn.

Ordinary least squares regression analysis was used to deter-
ine the extent to which a linear association existed between

ach of the dependent variables and the five-category measure
f parents’ education. The full set of dependent variables is
rovided in Table 2. All analyses include weighted data and
ake into account design effects in calculating variance esti-

ates using Stata version 8.0.
The association of gender, race/ethnicity, SES, and grade

as also examined, while controlling for urbanicity and
egion, with each of the following three dependent variables:
1) the mean time (in minutes) each student spent in PE
lasses per week, (2) the mean percentage of students who
articipated in interscholastic or varsity sports during the
ear, and (3) the mean percentage of students who partici-
ated in intramural sports or physical activity clubs during the
ear. Three models were tested for each of these analyses. The
rst shows the bivariate association between each character-

stic and the dependent variables (Model 1). In the second,
ender, race/ethnicity, SES, and grade level were simulta-
eously entered into the regression analysis. In the third,
egion of the country and urbanicity were added into the
egression analysis. As is the case with all of the analyses, these
nclude weighted data (using weights that take into account
ny unequal selection probabilities at any stage of sampling)
nd design effects in calculating variance estimates using
tata version 8.0.

esults
otal and By Grade

hysical education. The requirement that students
ake PE drops sharply between 8th and 12th grades. In
th grade, 87% of students attend schools that require
E in that grade; this rate falls to 47% in 10th grade
p�0.05) and to 20% by 12th grade (p�0.05, Table 2).
he mean percentage of students in each grade who
ere estimated to take PE also decreased significantly
ith grade (p�0.05), from nearly all (91%) in 8th
rade to less than two thirds (62%) in 10th grade, to
ne third (34%) by 12th grade. The mean number of
ays per week that students have PE, among those who
ook PE classes, differ very little by grade; however,
here was some difference between 8th (3.8 days/week)
nd 10th graders (4.2 days/week, p�0.05), but not
etween 8th and 12th (3.9 days/week) or 10th and 12th
rades (Table 2). Primarily because of their differential
articipation rates, the mean number of days per week
hat students take PE in all schools (not just those with

PE requirement) differ significantly across the three

Am J Prev Med 2007;33(4S) S197
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rades. The average number of days per week that 8th,
0th, and 12th graders have PE was 3.5, 2.7, and 1.4,
espectively. For those taking PE, there was also a
ignificant difference among grades in the mean length
f an average PE class, this time with shorter classes

n middle school; there were significant differences
etween 8th (50.8 minutes) and 10th (60.1 minutes)
rades and between 8th and 12th (59.5 minutes) grades
Table 2). Overall, the average time that American
tudents spend in PE classes (in minutes per week)
rops by about half as they pass through secondary
chool, from 172 minutes in 8th grade to 164 minutes
n 10th, down to 89 minutes by 12th grade (the overall
rop being significant at p�0.001, Table 2).

ports participation. No significant difference was found
etween grade levels in the percentage of boys or girls
ho were estimated to participate in interscholastic or
arsity sports. Overall, respondents estimate that 37.4%
f boys and 33.3% of girls in these three grades of
econdary school participate in varsity sports, with
egligible between-grade differences (Table 2).
Considerably fewer students were estimated to

able 2. Physical education (PE) and other physical activitie

pprox N schools
pprox N students
E participation
Percentage of students in each grade in schools that requi

in that grade
Mean % of students in each grade that take PE
Mean number of days/week students have PE, among thos

who take PE in each grade
Mean number of days/week that students in each grade h

PE in all schools
Mean length of PE classes (in minutes) in each gradea

Mean time students in all schools spend in PE classes
(in minutes) per weeka

arsity and intramural sports participation
Mean % of boys who participate in interscholastic or varsit

sports
Mean % of girls who participate in interscholastic or varsit

sports
Mean % of boys who participate in intramural sports or ph

activity clubs
Mean % of girls who participate in intramural sports or ph

activity clubs
alking or biking to school
Mean % of students who walk or bike from home to schoo

an average school day
hysical fitness tests
Percentage of students who attend schools that provide ph

fitness tests to at least some studentsa

Percentage of students in schools in which at least some p
are provided with the results of physical fitness testsa

ote: Between-grade differences are indicated in the column “Sig. Gr
articular variable with a minimum significance level of p�0.05.
These questions were asked only in 2004 and 2005, thus the sample
articipate in intramural sports or physical activity e

198 American Journal of Preventive Medicine, Volume 33, Num
lubs than in varsity sports—on average only about
9% of the boys and 16% of girls in secondary school
cross the three grades combined. Unlike in varsity
ports, there was a decline between middle school and
igh school in the percentage of both boys and girls
ho were estimated to participate in intramural sports
r physical activity clubs. For example, 24% of boys in
th grade were estimated to participate in these activi-
ies compared with 17% of 10th- and 16% of 12th-grade
oys. Similarly, while 21% of girls in 8th grade partici-
ate in intramural sports or physical activity clubs, by
0th and 12th grades only 15% and 13%, respectively,
id so. (For both genders the 8th- to 12th-grade de-
lines were statistically significant at the p�0.05 level.)
oughly two thirds of secondary school students were
ot involved in varsity sports during the school year,
nd more than 80% were not involved in intramural
ports.

alking or biking to school. Walking or biking to school
epresents another school-related activity from which
tudents might derive an appreciable amount of exer-
ise. However, the school administrator respondents

ll schools, and by grade level: 2003–2005

Total 8th 10th 12th
Sig. grade level
comparisons

504 186 166 152
54,185 19,225 18,933 16,027

53.2 86.6 47.4 20.1 8v10, 8v12, 10v12

64.5 91.3 62.9 34.1 8v10, 8v12, 10v12
4.0 3.8 4.2 3.9 8v10

2.6 3.5 2.7 1.4 8v10, 8v12, 10v12

56.6 50.8 60.1 59.5 8v10, 8v12
145.0 172.3 163.9 88.6 8v12, 10v12

37.4 36.8 38.6 36.6

33.3 33.5 33.8 32.4

l 19.2 24.0 16.9 15.8 8v12

l 16.4 20.5 14.9 13.3 8v12

13.7 20.1 12.7 7.3 8v10, 8v12, 10v12

46.5 63.8 47.3 24.5 8v10, 8v12, 10v12

s 25.5 39.6 22.0 12.4 8v10, 8v12

evel Comparison” by noting the particular grades that differ on the

are about one third less than the numbers shown.
s in a

re PE

e

ave

y

y

ysica

ysica

l on

ysical

arent

ade L
stimate that only about one in seven (14%) of second-
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ry school students walk or bike to school. While 20%
o so in 8th grade, this proportion declines by nearly
wo thirds to 7% by 12th grade (p�0.05, Table 2).

hysical fitness tests. A fair proportion of secondary
chool students—roughly half on average (47%)—
ttend schools that provide physical fitness tests to at
east some of their students. There was a significant
ecline with grade level, with the proportion attending
uch schools falling from 64% in 8th grade to 25% in
2th (p�0.05, Table 2). The percentage of students in
chools in which at least some parents were provided
ith the results of fitness tests was even smaller (26% on
verage) and declines with grade level—40% in 8th
rade versus only 12% by 12th grade (p�0.05, Table 2).

ifferences Among Racial/Ethnic Groups

hysical education. Among 8th graders, a lower per-
entage of Hispanic students (75.9%) than white stu-
ents (89.3%) attend schools that require PE (p�0.05).
mong 8th and 12th graders, the estimated percent-
ge of students who take PE was lower in schools
ttended by Hispanic students than in those attended
y white students (Table 3). There were no signifi-
ant racial/ethnic differences in mean number of
ays/week that students have PE, nor in mean length
f PE classes.

ports participation. Rates of participation in inter-
cholastic or varsity sports were significantly higher in
chools attended by white students than those attended
y black and Hispanic students (Table 3 and Figure 1).
o significant differences between these groups were
bserved in the participation rates in intramural sports
r physical activity clubs.

alking or biking to school. The percentage of stu-
ents estimated to walk or bike from home to school on
n average school day was higher in schools attended by
lack and Hispanic students as opposed to those at-
ended by white students across all three grades. His-
anics have the highest observed rates in all three
rades (significantly higher than whites in grades 8 and
0, and across all three grades combined), and blacks
ere higher than whites in all three grades (although

ignificantly so only in grade 10 and across all three
rades combined). The differences at 12th grade were
onsistent with those at the lower grades, but not
ubstantially, as the rates of walking or biking to school
ere quite low for all groups.

hysical fitness tests. Across the three grades com-
ined, no racial/ethnic differences were observed in
he percentage of students who attend schools that
rovide physical fitness tests to at least some of their
tudents. In 8th and 12th grades, a slightly higher
roportion of blacks than whites attend such schools

not significant), while at 10th grade a somewhat lower a

ctober 2007
roportion of blacks do (p�0.05, Table 3). The incon-
istencies in the results across grades suggest that the
ifferences may be due to sample fluctuations. Sum-
ing across all schools, there were no significant dif-

erences in the percentage of white, black, and His-
anic students who attended schools that provide their
arents with the results of fitness tests. However, among
th and 12th graders, a higher percentage of black than
ispanic students attend such schools (p�0.05), whereas

n 10th grade blacks have the lowest rate of the three
roups (not significant, Table 3).

ifferences in SES

hysical education. Summing across all schools, there
as a significant positive linear association between

tudent SES and the mean percentage of students who
ere required to take PE (p�0.01) and who actually

ake PE (p�0.05, Table 4). These variables were also
ositively associated with SES at each grade level, but
he associations were not statistically significant. (The
ifferences across SES strata, while generally ordinal,
ere not large.) There was no significant linear associ-
tion, however, between student SES and mean time
er student spent (among all students) in PE classes per
eek in their school, at any of the three grade levels or

umming across grades (Table 4).

ports participation. Based on all three grades com-
ined, there was a highly significant positive linear
ssociation between SES and the estimated percent-
ge of male students participating in varsity sports
p�0.001), as well as in the estimated percentage of
emale students (p�0.001, Table 4 and Figure 2).
hese positive linear associations were also signifi-
ant at 8th and 10th grades specifically, but not at
2th grade where the trend was less steep. Similarly,
here was a significant positive linear association
etween SES and the mean percentages of both boys
nd girls estimated to participate in intramural sports
r physical activity clubs (p�0.001 for all three
rades combined for each gender, Table 4 and
igure 2). For boys, these linear associations were
tatistically significant only at 12th grade, and for
irls they were significant at 8th and 12th grade.

alking or biking to school. There was a negative
inear association between SES and the estimated pro-
ortion of students in the school who walk or bike to
chool (p�0.01). Nearly all of that association was due
o the lowest SES stratum having an appreciably higher
ate than the other four strata. Given that minorities
ave a higher rate of walking or bicycling to school than
hites, the question of whether this SES difference
eflects a racial/ethnic effect is addressed in the multi-
ariate analyses presented below.

hysical fitness testing. Finally, no significant linear

ssociation was observed between SES and attending

Am J Prev Med 2007;33(4S) S199
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able 3. Physical education (PE) and other physical activities by student race/ethnicity: 2003–2005

Student race/ethnicity Significant
racial/ethnic
comparisonWhite Black Hispanic Other

pprox N total 36,450 6,744 5,247 5,743
pprox N 8th 12,568 2,285 1,810 2,563
pprox N 10th 12,277 2,778 2,032 1,845
pprox N 12th 11,605 1,681 1,405 1,336
E participation
Percent of students in each grade in schools that require PE in

that grade
Total 53.6 48.9 48.6 60.1
8th 89.3 81.0 75.9 86.3 WH
10th 48.7 37.7 48.4 52.5
12th 20.3 23.7 13.7 20.5

Mean % of students in each grade that take PE
Total 64.7 61.7 60.5 70.0
8th 93.1 88.5 82.4 91.3 WH
10th 63.2 58.0 64.9 66.7
12th 35.5 31.6 26.0 33.8 WH

Mean number of days/week students have PE, among those who
take PE in each grade

Total 3.9 4.2 4.2 4.1
8th 3.8 3.8 4.1 4.0
10th 4.2 4.4 4.4 4.2
12th 3.9 4.2 4.1 4.0

Mean number of days/week that students in each grade have PE
in all schools

Total 2.6 2.6 2.6 2.9
8th 3.5 3.4 3.3 3.6
10th 2.7 2.6 3.0 2.9
12th 1.4 1.5 1.1 1.4

Mean length of PE classes (in minutes) in each gradea

Total 56.3 60.5 55.8 55.5
8th 49.9 55.1 52.2 51.5
10th 60.2 61.7 58.3 58.9
12th 59.1 64.5 57.8 58.3

Mean time students in all schools spend in PE classes
(in minutes) per weeka

Total 142.4 147.2 147.0 156.8
8th 171.5 181.2 162.5 177.0
10th 166.2 148.6 161.5 171.6
12th 85.4 108.0 91.8 91.3

arsity and intramural sports participation
Mean % of boys who participate in interscholastic or varsity sports

Total 39.9 31.4 30.3 34.5 WB, WH
8th 40.4 27.6 26.8 33.9 WB, WH
10th 40.5 33.8 35.2 37.1 WB
12th 38.7 32.4 27.4 32.4 WB, WH

Mean % of girls who participate in interscholastic or varsity sports
Total 36.0 25.3 26.3 31.5 WB, WH
8th 37.3 22.7 23.6 31.1 WB, WH
10th 36.2 25.6 30.4 34.2 WB, WH
12th 34.4 28.3 23.8 28.5 WB, WH

Mean % of boys who participate in intramural sports or physical
activity clubs

Total 19.2 19.9 18.2 19.0
8th 24.3 20.8 26.0 23.5
10th 16.9 19.9 14.5 15.8
12th 15.9 18.8 12.5 14.2

Mean % of girls who participate in intramural sports or physical
activity clubs

Total 16.8 15.7 15.1 16.3
8th 21.3 16.3 21.2 20.2
10th 15.2 16.2 12.3 13.5
12th 13.5 14.1 10.9 12.2
(continued on next page)
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chools that provide physical fitness tests to at least
ome students, or between SES and the percentage of
tudents in schools where at least some parents were
rovided with the results of these physical fitness tests.

ultivariate Analysis

ultivariate analyses were used to examine the three
ost important outcome variables—average time spent

n PE per week, average rate of participation in varsity
ports, and average rate of participation in intramural
ports or physical activity clubs. For each of these
utcomes, three analyses are presented in Tables 5
hrough 7: the simple bivariate relationships between

able 3. (continued)

alking or biking to school
Mean % of students who walk or bike from home to schoo

average school day
Total
8th
10th
12th

hysical fitness tests
Percent of students who attend schools that provide physic

fitness tests to at least some studentsa

Total
8th
10th
12th

Percent of students in schools in which at least some paren
provided with the results of physical fitness testsa

Total
8th
10th
12th

ote: Between-race/ethnicity differences are indicated in the column
f p�0.05.
H, black–Hispanic; WB, white–black; WH, white–Hispanic.

igure 1. Varsity sports: average percentage of students repor

tudent.

ctober 2007
ach of these outcome variables and gender, race/
thnicity, SES, grade level, region, and urbanicity.
odel 1 then presents the first four of those variables

egressed against each outcome, while the full model
dds region and urbanicity to the set. The obvious objec-
ive was to estimate the effect of each predictor variable
hile controlling simultaneously for the others.

hysical education. Table 5 presents regression results
or mean time per student spent in PE classes. The only
ignificant association was with grade level. As shown in
able 2, 12th graders averaged significantly lower in
ean time spent in PE classes than 8th graders. The

trength of that association was not affected by the

Student race/ethnicity Significant
racial/ethnic
comparisonWhite Black Hispanic Other

an

10.5 17.1 24.7 20.6 WB, WH
16.4 24.7 31.4 26.5 WH
8.3 15.6 29.3 19.4 WB, WH, BH
6.3 9.1 9.8 11.3

47.0 44.5 42.0 49.0
63.7 74.5 58.9 60.4
51.3 32.6 39.1 49.1 WB
24.2 31.3 16.8 25.0

e

25.6 25.2 19.0 29.9
39.8 47.8 27.8 40.9 BH
24.2 11.0 17.3 26.7
11.5 23.7 6.2 12.1 BH

ificant racial/ethnic comparison” with a minimum significance level

be participating, by grade, gender, and race/ethnicity of the
l on

al

ts ar

“Sign
ted to
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able 4. Physical education (PE) and other physical activities by student SES: 2003–2005

Student SES

b

Significant
linear
association1 (Low) 2 3 4 5 (High)

pprox N total 4,151 12,369 14,507 14,944 8,214
pprox N 8th 1,459 4,331 4,725 5,543 3,168
pprox N 10th 1,541 4,180 5,105 5,260 2,848
pprox N 12th 1,152 3,859 4,678 4,141 2,198
E participation
Percentage of students in each grade in schools

that require PE in that grade
Total 49.6 51.8 50.2 55.2 59.2 2.33 **
8th 84.4 86.2 85.5 86.8 89.7 1.06
10th 39.4 45.1 46.9 49.4 52.3 2.76
12th 19.1 20.5 18.1 20.2 24.1 0.89

Mean % of students in each grade that take PE
Total 62.4 63.3 62.2 66.2 68.3 1.59 *
8th 89.8 91.0 90.6 91.7 93.0 0.66
10th 59.0 60.9 62.8 64.4 65.6 1.64
12th 32.0 34.9 32.8 34.4 36.1 0.53

Mean number of days/week students have PE,
among those who take PE in each grade

Total 4.2 4.0 4.0 4.0 3.9 �0.06
8th 3.9 3.8 3.8 3.9 3.8 �0.01
10th 4.4 4.3 4.3 4.2 4.1 �0.08
12th 4.3 4.0 4.0 3.9 3.8 �0.11 *

Mean number of days/week that students in each
grade have PE in all schools

Total 2.6 2.6 2.5 2.6 2.7 0.02
8th 3.5 3.4 3.5 3.5 3.5 �0.002
10th 2.7 2.7 2.8 2.8 2.7 0.02
12th 1.4 1.5 1.4 1.4 1.4 �0.03

Mean length of PE classes (in minutes) in each
gradea

Total 57.0 57.2 57.4 56.6 54.3 �0.68
8th 52.1 52.0 51.3 49.8 49.5 �0.83 *
10th 59.5 59.5 60.1 61.7 58.1 0.04
12th 60.3 60.8 60.9 58.8 55.8 �1.28

Mean time students in all schools spend in PE
classes (in minutes) per weeka

Total 144.6 144.7 145.7 146.9 141.1 �0.41
8th 178.0 173.4 174.9 170.6 167.1 �2.32
10th 143.9 161.1 168.5 170.3 158.3 2.68
12th 99.9 93.5 88.1 85.6 81.4 �4.20

arsity and intramural sports participation
Mean % of boys who participate in interscholastic

or varsity sports
Total 31.7 35.9 37.1 39.1 39.7 1.73 ***
8th 29.7 35.5 36.6 38.7 38.8 1.83 *
10th 34.9 36.5 37.8 40.3 42.3 1.89 **
12th 30.1 35.8 37.0 38.2 37.7 1.41

Mean % of girls who participate in interscholastic
or varsity sports

Total 27.4 31.9 33.0 35.0 35.6 1.75 ***
8th 26.1 32.0 33.1 35.6 35.9 2.01 **
10th 29.2 31.6 33.0 35.7 38.0 2.17 ***
12th 26.7 32.1 33.1 33.5 32.1 0.85

Mean % of boys who participate in intramural
sports or physical activity clubs

Total 16.8 16.8 18.5 20.4 22.8 1.70 ***
8th 20.7 20.3 22.6 25.8 29.2 2.53 **
10th 15.7 15.4 17.1 17.9 17.9 0.79
12th 13.2 14.4 15.8 16.2 19.1 1.33
(continued on next page)
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ntroduction of any of the other variables included in
he full model.

arsity sports participation. In Table 6, it is noted that
lack and Hispanic students attend schools where a
ignificantly lower percentage of students participated
n varsity sports compared to schools attended by white
tudents. These racial/ethnic differences remained sig-
ificant and were diminished only modestly after ad-

usting for SES and grade level. When urbanicity and
egion were entered into the model, the coefficients for
ach minority group dropped some, but still remained
ighly significant. SES was also significantly and posi-

ively associated with the level of student participation
n interscholastic or varsity sports. In the full model,
tudents who lived in large- and medium-sized cities
ttended schools with lower varsity sports participation
ates than schools in rural areas. Also, students who
ived in the Northeast and North Central regions
ttended schools that had significantly higher varsity
ports participation rates than schools in the South,
hile those in the West had rates not much different

able 4. (continued)

1 (Low

Mean % of girls who participate in intramural
sports or physical activity clubs

Total 13.8
8th 16.8
10th 13.3
12th 10.7

alking or biking to school
Mean % of students who walk or bike from home

to school on an average school day
Total 21.4
8th 26.9
10th 24.5
12th 10.5

hysical fitness tests
Percentage of students who attend schools that

provide physical fitness tests to at least some
studentsa

Total 43.9
8th 64.0
10th 36.7
12th 26.3

Percentage of students in schools in which at
least some parents are provided with the
results of physical fitness testsa

Total 21.2
8th 33.2
10th 14.0
12th 14.5

ote: The column labeled “b” refers to the unstandardized regression
o determine if a linear association exists between SES and each of t
egression coefficients is indicated with asterisks in the column “Sign
p�0.05, **p�0.01, ***p�0.001.
rom the South (Table 6). p

ctober 2007
ntramural sports participation. Finally, multivariate
rediction of intramural sports participation is pro-
ided in Table 7, where it can be seen that high-SES
tudents attend schools where a greater percentage of
tudents participate in intramural sports or physical
ctivity clubs, with the rate of participation increasing
bout 1.2 percentage points with each step up on the
-point SES scale, after adjusting for all other variables
n the regression. Twelfth graders attended schools
here on average there was less participation in these
ctivities than in schools that 8th graders attend—a
elationship that was little changed by the inclusion of
he other variables in the model. Students who live in
he North Central and Western regions attended
chools where they were more likely to participate in
ntramural sports or physical activity clubs than stu-
ents who live in the South. (The Northeast also shows
higher rate than the South, but the difference does
ot quite reach the traditional level of significance:
�0.09 bivariately and p�0.10 multivariately.) Once
ontrols for region and urbanicity were introduced, the
ower rate of intramural sports participation by His-

Student SES

b

Significant
linear
association3 4 5 (High)

.3 15.9 17.9 19.4 1.57 ***

.5 19.5 22.4 24.6 2.19 **

.4 14.9 16.0 15.8 0.85

.8 13.2 13.9 16.1 1.29 *

.7 13.0 12.9 12.8 �1.23 **

.8 19.5 19.9 18.6 �1.06

.9 12.0 10.6 11.1 �2.17 *

.7 7.5 6.3 6.6 �0.78

.9 46.8 45.3 46.2 �0.43

.0 67.1 60.9 61.9 �1.23

.5 48.8 47.6 46.4 0.69

.2 22.8 21.9 23.8 �1.71

.2 24.7 25.1 28.4 0.94

.5 40.5 37.7 44.2 1.40

.1 21.3 23.5 24.0 1.65

.9 11.7 10.7 12.0 �1.11

ficient obtained from the OLS regression analyses that were utilized
ysical education and other physical activity variables. Significance of
t linear association”.
) 2

14
17
13
11

13
19
12

7

48
65
49
29

26
39
22
14

coef
he ph
anic students, which was nonsignificant in the bivari-
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te model, became even lower and attained significance
n the full model. Apparently, Hispanic students attend
chools where sports participation occurs at a lower rate
han would be expected, taking into account where
hey were located geographically.
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igure 2. Varsity and intramural sports: average percentage
f students in the school reported as participating, by gender
nd socioeconomic status (SES) of the student.

able 5. Results of multiple regression analyses predicting
ean time per student spent in PE classes (in minutes) per
eek: 2004–2005

emographic
haracteristic Bivariate Model 1 Full model

ender
Male Ref Ref Ref
Female 2.42 3.28 3.44

ace/ethnicity
White Ref Ref Ref
Black 4.81 0.58 2.79
Hispanic 4.59 �4.95 �6.50
SESa �0.41 �1.26 �2.03
rade
8th Ref Ref Ref
10th �8.35 �8.68 �10.60
12th �83.73*** �84.00*** �83.85***
rbanicity
Large MSA 10.73 6.55
Other MSA 15.43 17.0
Non-MSA Ref Ref

egion
Northeast 4.22 2.13
North Central 23.63 22.06
South Ref Ref
West 23.23 16.10

ote: Data are for 2004 and 2005 only because the question on time
pent on PE was not asked in 2003.
SES ranges from 1–5, with higher scores representing higher SES.
p�0.05, **p�0.01, ***p�0.001.
t
SA, metropolitan statistical area; PE, physical education; SES,

ocioeconomic status.

204 American Journal of Preventive Medicine, Volume 33, Num
iscussion

hysical education in schools. The sharp decline in
E participation between 8th grade and 12th grade—

rom 91% to 34% participation—should be of serious
oncern in light of the obesity epidemic affecting the
ountry. More than one third of all students in 10th
rade and two thirds of those in 12th, who might be
etting regular exercise within the context of the
chool physical education curriculum, were not. Fur-
her, there was no compensatory increase across
rades in sports participation that might offset the
ffects on physical fitness or general well-being.
Summing across all grades, no significant differences

xist by race/ethnicity in the proportion who attend
chools that require physical education, but among 8th
raders specifically, Hispanic youth attended schools in
hich smaller proportions of students were required to

ake PE than schools attended by white youth. Lower-
ES students were also less likely to have PE required in
heir schools. It seems likely that their schools have
een more affected by budget limitations or a greater
eed to abandon activities like PE in their pursuit of

mproved student academic performance. Schools at-
ended by Hispanic students have a significantly smaller
ercentage actually taking PE in 8th and 12th grades

able 6. Results of multiple regression analyses predicting
ean percent of students who participate in interscholastic

r varsity sports: MTF 2003–2005

emographic
haracteristic Bivariate Model 1 Full model

� � �
ender
Male Ref Ref Ref
Female �0.87 �0.64 �0.50

ace/ethnicity
White Ref Ref Ref
Black �9.76*** �9.46*** �6.34***
Hispanic �10.01*** �9.09*** �5.21***
SESa 1.81*** 1.30** 1.62***
rade
8th Ref Ref Ref
10th 1.40 1.50 1.41
12th �0.40 �0.61 �0.69
rbanicity
Large MSA �8.65 �7.64*
Other MSA �7.07 �6.60*
Non-MSA Ref Ref

egion
Northeast 9.31** 10.20**
North Central 11.58** 10.89***
South Ref Ref
West 1.98 3.49

p�0.05, **p�0.01, ***p�0.001.
SES ranges from 1–5, with higher scores representing higher SES.

SA, metropolitan statistical area; MTF, Monitoring the Future; SES,
ocioeconomic status.
han do those attended by white students, no doubt due

ber 4S www.ajpm-online.net
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t least in part to the lower requirements that they do
o. Lower SES was also found to be associated with
ewer students actually participating in PE, very likely
or much the same reason.

Not surprisingly, the average time in minutes per
eek spent in physical education classes also declines

harply by grade, particularly by 12th grade. Multivari-
te analyses predicting this outcome variable did not
how significant differences associated with any of the
ther variables in the model, including gender, race/
thnicity, SES, urbanicity, and region (Table 5).

arsity sports participation. Unlike physical education,
articipation in interscholastic or varsity sports does not
how a decline at higher grade levels for either gender,
ut it does not show any increase either. Some 37% of
ale American secondary school students participate

n varsity sports in all three grades combined, based on
he estimates provided by school administrators. Fe-

ales average slightly lower overall by about four
ercentage points, although this difference does not
how as statistically significant in the multivariate anal-
ses. What was most impressive was how close the
enders were in their rates of varsity sports participa-
ion, likely as a result of the effects of Title IX of the
ducation Amendments of 1972 to the Civil Rights Act
f 1964.
Things were less equivalent, however, when differ-

able 7. Results of multiple regression analyses predicting
ean percent of students who participate in intramural or

hysical activity clubs: MTF 2003–2005

emographic
haracteristic Bivariate Model 1 Full model

� � �
ender
Male Ref Ref Ref
Female �0.56 �0.37 �0.29

ace/ethnicity
White Ref Ref Ref
Black �0.26 0.25 1.56
Hispanic �1.44 �0.13 �3.88***
SESa 1.63*** 1.61*** 1.21***
rade
8th Ref Ref Ref
10th �6.36 �6.20 �6.38
12th �7.37* �7.15* �6.87*
rbanicity
Large MSA 5.67 4.50
Other MSA 4.62 4.10
Non-MSA Ref Ref

egion
Northeast 6.40 5.73
North Central 5.28 5.29*
South Ref Ref
West 10.78* 12.31*

SES ranges from 1–5, with higher scores representing higher SES.
p�0.05, **p�0.01, ***p�0.001.
SA, metropolitan statistical area; MTF, Monitoring the Future; SES,

ocioeconomic status.
nces in sports participation were examined relative to b

ctober 2007
ace/ethnicity. Black and Hispanic students, who were
t higher risk of being overweight on average, attended
chools that have lower rates of varsity sports participa-
ion than those that white students attend, a finding
hat holds for both genders and at all three grades. The
ifferences were quite substantial and remained highly
ignificant, although somewhat diminished, in the mul-
ivariate analysis in which other variables were con-
rolled. Those analyses also revealed significant differ-
nces in sports participation related to region of the
ountry, urbanicity, and SES, all of which were corre-
ated with race/ethnicity. Contrary to what some may
ave thought, given the climate difference among

hem, the Northeast and the North Central turned out
o have higher reported rates of varsity sports partici-
ation than the South and the West.
Lower-SES students, who are at higher risk for obesity

n average, attend schools with the lowest rates of
articipation in varsity sports (Table 4). Such participa-

ion was significantly positively related to SES, even
fter controlling for other variables, including race/
thnicity. These findings are consistent with the fact
hat most of these sports require the appropriate facil-
ties (e.g., a swimming pool, football field), personnel,
quipment, parental involvement, and travel, all of
hich may be more affordable to families of higher SES
nd schools with a higher tax base. Also, it is possible
hat students of higher SES have the resources to attend
chools, especially private schools, or to live in school
istricts that provide more opportunities for their in-
olvement in interscholastic sports. Prior research has
ound that a significantly higher percentage of boys and
irls were physically active when schools provided stu-
ents with adequate space, facilities, equipment, and
dult supervision28 and when parents were available to
rovide youth with encouragement and transportation
o attend these activities.29 It is also possible that
ess-privileged students lack the means to pay out-of-
ocket costs or parental subsidies that may be required
o participate on sports teams. School districts and
tates could as a matter of policy choose to cover such
harges for students unable to pay them.

ntramural sports participation. Intramural sports were
eported to have considerably lower rates of student
articipation overall than varsity sports, and unlike the

atter, they showed a substantial drop in the participa-
ion rate between middle school and high school. In
th grade, the rates of participation in intramural
ports or physical activity clubs during the year were
stimated at 24% and 21%, respectively, for boys and
irls, indicating that this form of sport may play an
mportant role in providing exercise in middle school;
ut by 12th grade the rates had fallen to 16% and 13%.
he large racial/ethnic differences seen in varsity

ports were not observed in intramural sports in the

ivariate analyses, but Hispanic students did have a

Am J Prev Med 2007;33(4S) S205
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omewhat lower-than-expected rate of participation
han white students in the multivariate model
p�0.001), after controlling for things such as grade,
egion, urbanicity, and SES. As was true for varsity
ports, there was a significant positive linear association
etween SES and the percentage of youth in the school
ho participated in intramural sports. In the multivar-

ate analyses, the magnitude of the association was
ttenuated, but remained significant. It is not clear
hether this finding means that youth of higher SES
ave more opportunities for intramural sports pre-
ented by their schools, or whether they are more able
r willing to take advantage of opportunities than

ow-SES youth. Possibly both are true, but either way,
he outcome was that low-SES students are getting less
xercise not only from their lower participation in
arsity sports but from their lower participation in PE
nd in intramural sports as well.

Overall, relatively few students were involved in these
xtracurricular activities. Averaging across the three
rades, less than 38% were estimated to participate in
arsity sports at any time during the school year and less
han 19% in intramural sports or physical activity clubs.
his suggests that roughly half of all secondary students

n the country could benefit from the improved cardio-
ascular fitness and increased calorie expenditure that
ould result from increased sports participation,30,31

rotective factors against the risk of developing meta-
olic syndrome and cardiovascular diseases in later
ears. Increasing participation in physical activities is
mportant for all students, particularly given the up-
ard trends in overweight among American youth
enerally. Particular attention should be paid to factors
hat can help increase participation by black and His-
anic students, and students of lower SES, because they
epresent populations with higher-than-average risk for
verweight and the associated medical complications.
Further contributing to the lack of physical activity is

he fact that the percentage of students who walk or
ike to school on an average day decreases significantly
ith grade level, from a rather low level of 20% in 8th
rade to only 7% by 12th. The decline with age was not
nexpected, as high school students on average prob-
bly live farther from the school than middle school
tudents, given the larger geographic area that high
chools serve, and thus may be more likely to take a
chool bus or be driven to school. Also, more of them
wn their own motor vehicles and can drive themselves
o school, which may account for the further decline
etween 10th and 12th grade. Clearly, getting to and
rom school is no longer an important source of
xercise for students. There has, however, been a
ovement toward encouraging walking and biking to

chool, which deals with various aspects of the problem
rom community design to safety.32 From a health
erspective, it is encouraging to see that a greater

ercentage of black and Hispanic students and students r

206 American Journal of Preventive Medicine, Volume 33, Num
f lower-SES backgrounds walk or bike from home to
chool, but the overall percentages are still sufficiently
odest, so that the benefits reach a quarter or less of

hese groups. Further, how much exercise these com-
utes actually entail is not known; some may be very

hort, such as those in dense urban environments.
Finally, the findings regarding physical fitness tests

how that while nearly half (47%) of all students at 8th
rade were in schools that conduct at least some
hysical fitness tests, the prevalence declined sharply
hereafter, reaching only 24% by 12th grade. These
eclines in testing were expected given the decline in
E rates across grades, as testing is likely to take place
ithin the context of PE classes. Even fewer students
ere in schools where the PE test results were shared
ith parents. Whether the implementation of physical
tness tests and the communication of these results to
arents will result in increased physical activity and a
ubsequent reduction in body mass index (BMI) among
tudents is an empirical question that remains to be
nswered. What can be said at present is that the applica-
ion of this approach is quite limited.

imitations. As is true for most studies, this study has
imitations that should be kept in mind when inter-
reting the findings. The data were based on the
esponses from school administrators (mostly princi-
als) or other school staff members who completed a
elf-administered questionnaire, so there is the possibil-
ty of errors in reporting due to lack of knowledge,

isunderstanding, and social desirability bias. Some of
he information requested may have been derived from
ecords, but much of it is likely based on their best
stimates. To minimize some of these errors, research
taff recontacted those participants who provided in-
omplete or inconsistent answers by phone or letter in
rder to clarify or complete the information requested.
ecause the questions were generally straightforward,
ecause the answers generally should be known to the
espondents, and because the subjects tended to be
esponsible and educated people who take their task
eriously, these data are believed to be largely valid.
onfidence in the validity of the data is further en-
anced by preliminary analyses that suggest that a
easonable level of agreement exists between what the
chool respondent reports about the rates of sports
articipation by students and what students in the same
chools report about their own level of participation in
chool athletics. To be specific, the estimated percent-
ge of boys participating in varsity sports during the
chool year correlated between 0.44 and 0.64, depend-
ng on grade level, with aggregate students’ self-reports
f the extent to which they participated in school
thletic teams during the school year. (The student
uestion did not differentiate varsity from intramural
eams, which would reduce the expected level of cor-

elation.) The comparable numbers with the school

ber 4S www.ajpm-online.net
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espondent’s estimate of the percentage of girls partic-
pating in varsity sports were between 0.40 and 0.64.
All correlations were significant at p�0.001.)

Although the student sample sizes were large, it was
ot possible to analyze data for the various Hispanic
ubgroups separately nor to disaggregate the residual
acial/ethnic category of “other.” The extent to which
he findings of the study apply to racial/ethnic groups
ot distinguished in the present study is unknown.
inally, some of the differences examined were not
tatistically significant despite what at times appeared to
e large and important differences.
Notwithstanding these limitations, this study includes
large nationally representative sample of schools and
f students in them. This permitted the simultaneous
xamination of both school-level variables and several
mportant student-level characteristics in recent years.

onclusion

his study documents the large differences that exist
cross grades and across particular population sub-
roups in participation in school-based physical activi-
ies by American students, whether in terms of their PE
articipation or their participation in interscholastic or

ntramural sports. Participation rates in PE and intra-
ural (but not varsity) sports fall sharply with increas-

ng grade level. Black and Hispanic youth, as well as
tudents of lower SES—all of whom were overrepre-
ented among the overweight and obese5,7,9—were less
ikely to participate in varsity and intramural sports
han were white students and those of higher SES,
espectively. Changing the physical activity levels of
tudents should be a goal that is integrated into larger
fforts to develop, test, and implement comprehensive,
heoretically based interventions supported by evi-
ence, as some have suggested.33–35 Insofar as some of
he differences observed in school-related exercise lev-
ls were the result of disparities in the resources
vailable to the schools that serve higher-risk children,
t follows that bringing resources into a more equitable
istribution may be a necessary part of the solution to
he obesity epidemic among children. The authors
ntend to extend the present work in at least two
irections—by continuing to track these conditions in
merican schools into future years, in order to assess

mportant changes in school environments that increas-
ngly seem likely to occur, and by extending the analy-
es of the individual- and school-level measures of
xercise and sports participation to determine their
elationships with self-reported exercise levels more
enerally, as well as with BMI and overweight among
merican adolescents.
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