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It is estimated that over a third of school-aged
children are overweight or obese, and rates
of childhood obesity do not appear to be
declining.1 Children who are overweight are
much more likely to become obese as adults,
whereas only 9% of children who maintain
a normal weight during childhood become
obese as adults.2 In addition, overweight and
obesity in childhood confers increased risk for
the leading causes of morbidity and premature
death later in life,3 and increased health care
costs attributable to obesity appear as early
as adolescence and multiply in adulthood.4

Maintaining an adequate level of physical
activity has been associated with healthy
weight, weight loss maintenance,5 and greater
likelihood of physical activity in adulthood.6

For these reasons, the national Physical Activity
Guidelines for Americans recommend that
children receive a minimum of 60 minutes
of daily physical activity.7 Recognizing that
children spend most of their day in school,
physical education (PE) provides a natural op-
portunity for children to obtain a significant
portion of the recommended physical activity,
and, therefore, PE has been identified as
a prime target to improve public health.8,9

However, not all PE programs are alike.
Quality PE programs that meet school health
guidelines and the National Association for
Sport and Physical Education (NASPE) stan-
dards for PE participation, which provide
standards for time allotment, curriculum, and
staffing, are important because some evidence
indicates that meeting these standards has been
associated with increased overall physical ac-
tivity, particularly when at least half of a PE
class is spent being physically active.8,10,11 Yet,
although school health guidelines support rec-
ommendations for school-based physical ac-
tivity8,12 and national standards specifying
amount of time for school PE exist,11 there is
great variation in PE practices across schools
because states and school districts vary in their

policies and schools vary in their degree of
implementation of these policies, which may
affect both quantity and quality of PE.13---17

When considering PE time, both quantity
and quality are necessary to advance public
health goals. Quantity is reflected in minutes
allotted to PE, and quality is indicated by the
amount of physical activity that actually occurs
in PE classes that may result from policies
across multiple areas (e.g., teacher qualification
or curriculum standards).

At the state level, the 2 primary official
public policy levers, hereafter referred to as
“codified law,” utilized for developing school-
based PE policy are: (1) statutory laws (laws
enacted by the given state legislature) and (2)
administrative laws (rule and regulations de-
veloped by state executive branch agencies,
such as the Department of Education).18

On the surface, a “plain-letter” review of
the codified law in 2 states may indicate that the

provisions of the laws governing PE require-
ments are fairly comparable. However, differ-
ences in interpretation and implementation may
vary greatly both from state to state as well as
across schools within a given state. For example,
a state may have no PE-related codified law or
have law that recommends rather than requires
schools to meet the NASPE guidelines.11 In
addition, a number of states have codified law
with nonspecific requirements (e.g., requires PE
but does not specify frequency or duration
requirements), which may result in further
variation in PE practices in individual schools
within the same state.15

Policy implementation research is only be-
ginning to investigate the association between
state laws with school-level PE-related prac-
tices.19---21 Few studies to date have focused
on the impact of an individual state’s law on
changes in physical activity and PE-related
practices in schools within the given state.

Objectives. We examined whether public schools in states with specific and

stringent physical education (PE) laws, as assessed by the Physical Education–

Related State Policy Classification System (PERSPCS), available on the Classi-

fication of Laws Associated with School Students (C.L.A.S.S.) Web site, reported

more weekly PE time in the most recent School Health Policies and Programs

Survey (SHPPS).

Methods. Schools (n = 410) were grouped by their state’s PERSPCS time

requirement scores (none, nonspecific requirement, or specific requirement). Aver-

age weekly school-level PE was calculated using the SHPPS-reported PE minutes.

Weighted analyses determined if PE minutes/week differed by PERSPCS group.

Results. Schools in states with specific requirement laws averaged over 27 and

60 more PE minutes/week at the elementary and middle school levels, re-

spectively, compared with schools within states with nonspecific laws and over

40 and 60 more PE minutes per week, respectively, compared with elementary

and middle schools in states with no laws. High school results were non-

significant.

Conclusions. Public health guidelines recommend at least 60 minutes of daily

physical activity for children, and PE may further this goal. Strong codified law

with specific time requirements for PE may be an important tool contributing

toward adequate PE time and daily physical activity recommendations. (Am J

Public Health. 2012;102:1594–1599. doi:10.2105/AJPH.2011.300587)
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These studies have found that state physical
activity and PE-related mandates have led
to increased physical activity awareness and
participation20 and increased physical activity
and PE duration and frequency, although the
impact of the laws varies within states by
demographic and other characteristics.19,21

However, to our knowledge no study has
examined the relationship between codified
PE-related laws and school-level practices
across grade levels and states.

Related research at a national level using
data from the Centers for Disease Control and
Prevention (CDC) School Health Policies and
Programs Survey (SHPPS) indicated that the
majority of states (76%, or 38 states) report
requiring or encouraging districts and schools
to implement a standardized set of PE guide-
lines (i.e., the NASPE standards).14 However,
despite the appearance of consistency in the
SHPPS results regarding PE policy across
states, there was great variability in practices at
the school level with a relatively small per-
centage of schools (i.e., 3.8%, 7.9%, and 2.1%
of elementary, middle, and high schools, re-
spectively) fully meeting recommended stan-
dards for PE (e.g., NASPE standards).14 Also,
analyses did not specifically assess the rela-
tionship between state-level policy and school
practices to determine if relatively stronger
policy was associated with more time allotment
for PE. The method of policy assessment (i.e.,
questionnaire) is one possible reason for the
variability in PE practices observed in SHPPS
schools, despite the appearance of similar state
policy incorporating NASPE standards. The
SHPPS relies on self-report of state-level poli-
cies rather than independent document review
and does not differentiate policies that have
been codified into law from informal policy or
noncodified state-level practices that may result
in different practices at the school level.22

Because obesity has been consistently asso-
ciated with many cancers and policy tracking
of health relevant practices has been an im-
portant activity for cancer control, the National
Cancer Institute’s Physical Education---Related
State Policy Classification System (PERSPCS)
was created to evaluate the extent and strin-
gency of the codified PE laws for each of the
50 states and the District of Columbia in
relation to NASPE standards.15 The PERSPCS
uses independent document review to

empirically score codified law in relation to
NASPE standards and can be used to assess the
association between state-level codified law
and school practices across states.

The purpose of our study was to determine if
schools within states with specific and relatively
more stringent PE time-related codified law
report more PE time allocation compared to
schools within states with nonspecific and
relatively weaker codified law. We hypothe-
sized that at each school level, schools would
report allocating more PE time if the state
in which they resided had specific and more
stringent PE time-related laws (i.e., high
PERSPCS score) compared with schools in
states with either no PE time-related codified
law or nonspecific and relatively weaker
codified laws (i.e. low PERSPCS score).

METHODS

Data on state PE laws were obtained from
the PERSPCS, which is available on the C.L.A.S.S.
Web site (http://class.cancer.gov).15 The
PERSPCS includes 4 categories related to PE
that assess time requirements, staffing require-
ments, curriculum standards, and assessment of
student health-related fitness. Only scores for
PE time were used for the present analysis (see
the PERSPCS time requirement variable out-
lined in the “Measures” section). The Westlaw
legal database, a commercial legal research
database, was the primary electronic database
employed to locate codified laws used in the
PERSPCS.18 The procedures for extracting and
for rating the codified laws have been extensively
described elsewhere.15 The 2005 PERSPCS data
(i.e., laws effective as of December 31, 2005)
were used in this analysis to allow sufficient lag-
time between the effective date of the codified
laws and reported PE implementation practices
as captured by the 2006 SHPPS data collection.

School-Level Physical Education Time

Practices in 2006

Data on school-level PE time-related practices
were obtained from the SHPPS. The CDC
regularly conducts the SHPPS which queries
state administrators, district and school officials,
and classroom teachers regarding policies and
practices related to nutrition and PE and other
topics related to school health, with 2006 being
the most recent year of data collection.23 The

methodology for the SHPPS survey has been
previously reported.23 SHPPS school-level data
include a nationally representative sample of
public and private schools (n = 998).

Inclusion and Exclusion Criteria

Only public schools that reported infor-
mation regarding minutes of PE were in-
cluded for analysis, leaving a final sample of
410 schools (145 elementary schools, 131
middle schools, and 134 high schools) in-
cluded in the analyses (Table 1). Schools
excluded from analyses due to nonresponse
were more likely to be from high poverty
areas (67.4% versus 57.5%; P < .05), but
were not significantly different with respect
to size, urbanicity, region, and school level.

Although sample weights for each school
were provided by the CDC (http://www.cdc.
gov/healthyyouth/shpps/2006/data), these
weights were based on a full sample of public
and private schools and do not account for
potential response bias among schools that did
not provide information onminutes of PE. Thus,
we reweighted to account for school type (i.e.,
private schools excluded) and nonresponse (e.g.,
poverty level) at each school level so that
analyses with sampled schools would be appro-
priately weighted and nationally representative.

Measures

Independent variable: PERSPCS PE time
requirement group. This variable measured state
codified law related to PE time allotment at
each school level (i.e., elementary, middle, and
high school) and was created by recoding the
original PERSPCS score. PERSPCS scores in
2005 were used to classify the states where
schools resided into 1 of 3 groups (0 = no
requirement; 1 = nonspecific requirement;
2 = specific requirement) on the basis of their
codified law for PE time allotment as follows.
The no requirement group (PERSPCS score =
0 or 1) included states without codified law
requiring PE time allotment. The nonspecific
requirement group (PERSPCS score = 2) in-
cluded states with codified law requiring PE
but not specifying a minimum time allotment.
The specific requirement group (PERSPCS
scores = 3, 4, and 5) included states with
codified law requiring a specific minimum PE
time allotment. Relatively higher ratings reflect
more stringent laws (i.e., the state codified law
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requires rather than recommends PE, and the
codified law identifies a minimum weekly allot-
ment of PE with the highest rating coinciding
with the NASPE standard for PE time allotment
[e.g., 150 minutes/week of PE for elementary
schools and 225 minutes/week for middle
schools and high schools]).11The recoding used to
form PERSPCS grouping was consistent with
recent studies differentiating PE policy strength
demarcations (i.e., no policy, weak policy, and
strong policy, respectively).16,24

Dependent Variable: SHPPS PE minutes per
week. For each grade, the SHHPS school survey
assessed: “How many weeks during the school
year are ___graders scheduled to take PE? On
average howmany days per week are ___graders
scheduled to take PE? On average, how many
minutes is each session of PE scheduled to last?”
Time for PE in each grade was calculated ac-
cording to the following formula, which stan-
dardized PE time for each grade according to
a 36-week school year. PE minutes per week for
each grade were averaged by school level (ele-
mentary, middle, or high school) to yield the
school’s average PE minutes per week.

ð1Þ PE Minutes=week ¼ Weeks=yearð
� days=week
� minutes=PE classÞ=36

Covariates. School level covariates were
obtained from the SHPPS data file and

included dummy coding for school size (small
or large), school poverty rate (low or high),
and school urbanicity (rural or urban; Table 1).
The methodology to derive the SHPPS covari-
ates has been previously reported.23

Data Analyses

To test the hypothesis that at each school
level, higher PERSPCS group scores would be
positively associated with schools’ reported
time allotment for PE, the SAS 9.2 (SAS In-
stitute, Cary, NC) PROC GENMOD procedure,
which incorporated both state clustering of
data and the adjusted SHPPS sampling weights,
was used to model schools’ PE minutes per
week as a function of their state’s PERSPCS
score grouping (no requirement, nonspecific
requirement, specific requirement) and de-
mographic covariates. Significance tests of
GENMOD regression coefficients were based on
standard errors computed using a jackknife
procedure. Separate analyses were conducted
by school level, data were transformed as nec-
essary to account for departures from nor-
mality, and multiple comparison posthoc test-
ing determined differences between PERSPCS
grouping. Data transformations (Log10) on
PE minutes per week were required for ele-
mentary and high school GENMOD analyses
to account for severe skewness, and data were
back transformed into their original scale for
ease of interpretation. Additionally, because

there were too few schools (1.5%) without
any PE requirement at the high school level,
the high school PERSPCS grouping score was
collapsed from 3 to 2 levels (no PE require-
ment or requirement nonspecific versus
requirement specific).

RESULTS

After we controlled for demographic co-
variates and state clustering, elementary
schools in states with specific requirement
laws (mean = 104.8; SE = 11.4) had signifi-
cantly more PE minutes per week than did
schools in states with no requirement laws
(mean = 64.5; SE = 9.2) and schools in states
that only had nonspecific requirement laws
(mean = 78.1, SE = 5.4; Tables 2 and 3).
Moreover, schools in states with nonspecific
requirement laws were not significantly dif-
ferent from schools within states whose law
had no requirement for PE time allotment.

After we controlled for demographic covar-
iates and state clustering, middle schools in
states with specific requirement laws (mean =
208.7; SE = 10.8) had significantly more PE
minutes per week than did schools in states
with no requirement laws (mean=149.5, SE=
29.3) and schools in states that only had non-
specific requirement laws (mean= 148.2, SE=
8.4; Tables 2 and 3). Moreover, schools in
states with nonspecific requirement laws were
not significantly different from schools within
states whose law had no requirement for PE
time allotment (Tables 2 and 3).

As can be seen in Tables 2 and 3, no factors
were significantly associated with weekly PE
time at the high school level.

DISCUSSION

Our study assessed the relationship between
codified PE-related state laws and time allot-
ment for PE in a nationally representative
sample of schools across the United States. We
found partial support for the hypothesis that
more stringent PE laws would be associated
with more PE allotment in schools. At both
the elementary and middle school levels,
schools within states with codified law requir-
ing a specific minimum amount of PE (i.e.,
strong law) reported more time allotment for
PE than did schools within states whose law

TABLE 1—Sample Characteristics of Schools, by Grade Level: School Health Policies

and Programs Survey, 2006

Total

(n = 410), No. (%)

Elementary School

(n = 145), No. (%)

Middle School

(n = 131), No. (%)

High School

(n = 134), No. (%)

Urbanicity (urban) 281 (68.7) 107 (73.8) 88 (67.2) 86 (64.7)

Poverty (high) 235 (57.5) 78 (53.8) 78 (59.5) 79 (59.4)

School size (large) 277 (67.7) 85 (58.6) 96 (73.3) 96 (72.2)

PERSPCS group

No requirement 17 (11.7) 13 (9.9) 114 (85.0)a

Nonspecific requirement 89 (61.4) 89 (67.9)

Specific requirement 39 (26.9) 29 (22.1) 20 (15.0)

Note. PERSPCS = Physical Education–Related State Policy Classification System.
aNo requirement was combined with nonspecific requirement because of the small sample (n = 2) for no requirement and
nonspecific recommendation at the high school level only. Note, among schools with specific requirements for physical education,
11 elementary schools, 14 middle schools, and 10 high schools met the National Association for Sport and Physical Education
guideline (150min/wk of physical education for elementary schools and 220min/wk for middle schools and high schools). A map
of US states by their PERSPCS physical education time category can be found at http://class.cancer.gov/map_pe.aspx.
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either required a nonspecific amount of PE (i.e.,
weak law) or contained no requirement for PE.
Thus, a nonspecific requirement for PE in
codified law (i.e., weak law) appeared to be no
more effective than having no law related to
PE time allotment or law only recommending
PE. At the high school level, stringency of PE
law was not significantly associated with
reported PE time allotment.

Schools in states with strong PE time laws
averaged over 60 minutes more of reported PE
per week at the middle school level and
approximately 27 minutes more reported PE at
the elementary school level as compared with
schools within states with weak PE time laws

that require PE but are silent with respect to
time allotment.

Our nationally representative data extend
and compare well with findings from analyses
of individual state laws that indicate that setting
daily minimum standards for PE increases
frequency of PE.19---21 However, data have yet
to reveal an association between states’ codi-
fied law and effects on school PE policy at the
high school level. This may be because of lack
of variability at the high school level where
85% of high schools in our sample had similar
PE time allotment laws requiring, but not
specifying, the amount of PE (i.e., weak law).
Because a nonspecific requirement on PE time

allows for block scheduling, it has been ob-
served that block scheduling, which occurs
frequently at the high school level, may give
the appearance of large PE time allocations
when PE is actually absent during off blocks.16

The lack of variability of codified law for PE
time allotment at the high school level may also
be attributed to the long standing history of PE
as a public school graduation requirement
without a specific time requirement.

The association between stringency of cod-
ified law with actual time allotment in ele-
mentary and middle schools is particularly
important because national data show that
children at these school ages experience an
onset decline in overall physical activity and
fitness along with an increase in sedentary
behavior.25---27 Decline in physical activity is
most pronounced as children transition from
elementary and middle school to high school
and is observed whether physical activity is
measured by self-report or by objective as-
sessment.26 Similarly, there is an increase in
sedentary behavior as children transition from
primary to secondary school.25 Though only
available for middle school--- and high school---
aged children, cardiorespiratory fitness data
show that only 55.3% of middle school aged
children and approximately 70% of high
school aged children meet national fitness
standards.10,27 Data also indicate that high
school students in states with strong PE law
spend more time in PE and that PE contributes
toward overall physical activity.28 Although
there are few studies assessing the contribution
of PE to overall physical activity, findings
suggest that children do not compensate for
less PE in school by adding physical activity
outside of school, and thus, school-based PE
may be an important contributor to overall
physical activity.10,28

However, even among schools within states
with specific PE time requirement laws, aver-
age PE time was below school health guide-
lines and the NASPE recommended standard
(i.e., 150 min/week and 225 min/week for
elementary schools and middle and high
schools, respectively), with few (8.5%) schools
fully meeting NASPE guidelines for PE time.

Limitations

Our results should be viewed within the
context of the following limitations. As with all

TABLE 2—Parameter Estimates From Linear Regressions of Physical Education

Minutes/Week among Schools, by State’s PERSPCS Grouping and Demographic

Covariates: School Health Policies and Programs Survey (SHPPS), 2006

Model Parameters

Elementary School Middle School High School

B (SE) F B (SE) F B (SE) F

Intercept 86.5 (12.9) 191.2 (17.7) 190.9 (50.1)

Urbanicity (nonurban) 25.3 (11.4) 2.21* 11.9 (19.8) 0.36 –1.9 (20.3) 0.01

Poverty (high) 2.7 (9.3) 0.09 35.5 (12.7) 7.78** 12.2 (17.4) 0.49

School size (large) 8.5 (8.5) 1.09 –12.3 (17.2) 0.51 9.3 (18.4) 0.26

PERSPCS group 8.19** 20.67** 0.84

No requirement –40.2 (14.0) –59.2 (29.2)

Nonspecific requirement –26.7 (12.9) –60.6 (13.9) –40.0 (43.6)

Specific requirement (ref)

Note. PERSPCS = Physical Education–Related State Policy Classification System. Parameters estimates, in minutes per week,
are adjusted for other factors in the model and account for clustering by state. The no requirement group was combined with
the nonspecific requirement group because of the small sample (n = 2) for no requirement at the high school level only. A
map of US states by PERSPCS physical education time category can be found at http://class.cancer.gov/map_pe.aspx.
*P < .05; **P < .01.

TABLE 3—Average Physical Education Minutes/Week in Schools, by State’s PERSPCS

Grouping: School Health Policies and Programs Survey (SHPPS), 2006

Elementary School, Mean (SE) Middle School, Mean (SE) High School, Mean (SE)

PERSPCS group

No requirement 64.58x (9.23) 149.49x (29.26)

Nonspecific requirement 78.06x (5.41) 148.15x (8.39) 160.59 (7.64)

Specific requirement 104.76y (11.37) 208.74y (10.80) 200.74 (44.48)

Note. PERSPCS = Physical Education–Related State Policy Classification System. Analyses are adjusted for demographic
covariates and clustering of schools within state. The no requirement group was combined with nonspecific requirement group
because of the small sample (n = 2) for the no requirement group at the high school level only.
x,yMeans with different superscripts within a school level are significantly different from each other at P < .05 (e.g., elementary
schools in the specific requirement states report significantly more physical education than do elementary schools in states
with either no requirement or nonspecific requirement laws for physical education).
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cross-sectional studies, we only examined the
relationship between state laws and school
policies and cannot determine causation. Sec-
ond, the SHPPS data are based on self-reported
surveys, and, as such, are subject to respon-
dent knowledge, question interpretation,
and social desirability. Third, school-level
SHPPS data did not allow us to differentiate
time spent being physically active from
overall PE time. This is an important dis-
tinction because time spent being physically
active in PE may be considerably less than
time allocated, and quality PE programs re-
quire that students be physically active at
least 50% of a class period.29,30 We were
unable to assess this aspect of PE and other
features affecting quality of PE in the present
analyses that have been shown to signifi-
cantly improve actual physical activity
levels.31 Thus, a major limitation revealed by
our study is that the data systems (i.e.,
PERSPCS and SHPPS) do not fully reflect issues
concerning quality PE. Improvements to the
state policy coding schemes (e.g., PERSPCS)
and refinements to surveillance systems to
capture important elements related to quality in
PEmay be needed to further public health goals.
Last, this study only examined the relationship
between state laws and school practices but
did not account for the potential mediating
impact of district policies on school practices.
However, state codified law establishes mini-
mum PE time allotments that districts must
implement in schools. Another consideration
is that noncodified state policies (guidelines,
recommendations, procedures) are not cap-
tured by PERSPCS. As such, states may have
other policies that influence school PE, but
because these policies were not formally
codified into law, they were not accounted for
in this analysis. However, these noncodified
policies would not carry the force of law and
allow considerable discretion with respect to
implementation.

While future studies should examine the
multilevel relationship among state, district, and
school practices, examination of direct effects of
state law on districts and schools is paramount
because state law establishes the minimum PE
time allotment in schools. Our data demonstrate
that a specific minimum requirement in state
codified law (i.e, strong law) was particularly
important at the elementary and middle school

levels where PE time was only significantly
greater among schools within states with strong
codified law as compared with schools within
states with weak codified law.

Conclusions

Our analyses indicate that strong codified
state law requiring specific minimum PE time
allotment is associated with approximately 27
and 60 min/week more PE time allotment
among US elementary and middle schools,
respectively, as compared with weak law which
requires PE, but does not specify a minimum
requirement. These data suggest that codified
state PE laws should both require and specify
a minimum amount of PE. j
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