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ABSTRACT 

Objective: To determine if state physical education (PE) laws are associated with student PE 

attendance and physical activity (PA), and whether PE and competitive food laws, in conjunction, 

are associated with lower BMI change. 

 

Method: State laws regarding PE time requirements and competitive foods in 2003 and 2006 

were classified as strong, weak, or none, based on codified law ratings obtained from the 

Classification of Laws Associated with School Students.  Laws were linked to student data on PE 

attendance and PA (8
th

 grade, Spring 2007) and BMI change (5
th

-8
th

 grade, 2004-2007), obtained 

from the Early Childhood Longitudinal Study (n=5510 students in 40 states).   

 

Results: Girls reported 0.31 more days of activity (95% CI: 0.02, 0.61) and were more likely to 

attend PE ≥3 days/week (74.1% vs. 52.1%, difference=22.0, 95% CI: 2.1, 42.0) if they resided in 

states with strong PE laws compared to no PE laws.  Weak PE laws had modest associations with 

PE and activity, and there was no evidence that weak laws reduce BMI gain regardless of 

competitive food laws.  

  

Conclusion: Strong PE laws with specific time requirements may increase PE attendance and 

activity in girls.  There is insufficient evidence that PE laws reduce student weight gain.   

 

 

 

  



INTRODUCTION 

Childhood obesity is regarded as one of the primary public health concerns in the United 

States (U.S.) (Institute of Medicine, 2005) and is projected to become a greater burden over time 

(Bibbins-Domingo et al., 2007; Olshansky et al., 2005; Wang et al., 2011; World Health 

Organization, 2000).  Though overall prevalence has been stable since 1999, it remains at an 

elevated level particularly among adolescents (18.4% among 12-19 year-olds in 2009-10) 

(Ogden et al., 2012), which may contribute to future increases in adult obesity (Robinson et al., 

2013) and coronary heart disease (Bibbins-Domingo et al., 2007). 

Obesity is caused by a complex web of factors that influence diet, physical activity, and 

sedentary behaviors (Institute of Medicine, 2012; Johnson-Taylor and Everhart, 2006), leading 

experts to call for an array of policy initiatives (Huang et al., 2009; Huang and Glass, 2008; 

Institute of Medicine, 2010, 2012).  One widely-promoted initiative is requiring children to 

participate in a minimum amount of physical education (PE) per week (Boehmer et al., 2007; 

Centers for Disease Control and Prevention, 2011; Eyler et al., 2010).  It is recommended that 

schools provide 225 minutes of PE per week for middle and high school students (Centers for 

Disease Control and Prevention, 2011; National Association for Sport and Physical Education, 

2004), but most schools fall short of these standards.  In 2004-07, 8
th

-grade students participated 

in PE for an average of only 180 minutes/week, and participation dropped precipitously at higher 

grade levels (12
th
 grade mean=82 minutes/week) (O'Malley et al., 2009).   

Some states have laws that require a minimum amount of PE, but most state laws fall 

short of NASPE and CDC recommendations (Lee et al., 2007; McCullick et al., 2012; Walker et 

al., 2010).  The evidence base to support existing PE requirements as an obesity reduction 

measure is mixed.  Studies of PE laws by Cawley et al. and Kim generally reported modest 

associations with physical activity (PA) and no association with weight status (Cawley et al., 

2007; Kim, 2012), though a more recent study by Cawley et al. reported that PE time was 

inversely associated with BMI z-score and obesity among 5
th

-grade boys (Cawley et al., 2013).   

Interestingly, Kim reported some evidence that school PE requirements were inversely 

associated with obesity in 2007 but not 2003 (Kim, 2012).  As she noted, childhood obesity was 

a lower priority among policymakers in 2003, but starting in 2006-07, school districts that 

participated in federal school meal programs were required to implement a wellness policy to 

improve school nutrition and promote PA (Child Nutrition and WIC Reauthorization Act of 



2004.)  Kim speculated that PE policies might not have affected obesity until implemented in 

conjunction with nutrition policies, but this hypothesis is untested.   

This study analyzed the association between PE laws and competitive food laws, in 

conjunction, and student weight gain over time, as well as the association between PE laws and 

PE attendance/PA.  The study builds upon existing research by linking objective analysis of 

codified laws with repeated objective height and weight measurements in a cohort of 5510 

schoolchildren in 40 states.  

 

METHODS 

Student sample 

Student data were obtained from the Early Childhood Longitudinal Study-Kindergarten 

Class (ECLS-K) (Tourangeau et al., 2005; Tourangeau et al., 2009).  ECLS-K began in 1998 

when investigators sampled a nationally representative cohort of kindergarten students, whom 

they followed through seven rounds of data collection.  For the purpose of this study, analyses of 

PE attendance and PA utilized data collected in Round 7 (8
th

 grade, Spring 2007), when these 

measures were obtained from students.  (PE attendance and PA were collected from teachers and 

parents, respectively, in 5
th

 grade and thus are incomparable to 8
th

 grade data.)  Analyses of BMI 

change utilized data from Round 6 (5
th

 grade, Spring 2004) and Round 7.  Among the 9330 

public school students who participated in 5
th

 grade data collection, 3820 were excluded from 

analyses because they enrolled in a private school (n=130), moved states (n=270), were lost to 

follow-up (n=1790), or were missing data on 8
th

-grade school type (n=240), PE attendance or PA 

(n=320), or covariates (n=1070), leaving a sample of 5510 students.  Those lost to follow-up or 

excluded due to missing data were less likely to be non-Hispanic White (p<0.001) or play a sport 

in 5
th

 grade (p<0.001) and more likely to be male (p<0.001), live in an urban area (p<0.001), be 

in the lowest SES quintile (p<0.001), or reside in a state with strong PE laws (p<0.001).  They 

did not differ from the study sample in terms of 5
th

 grade weight status.  Forty states were 

represented in the study sample; individual states cannot be listed due to data license restrictions.  

 

  



Measures 

All student data collection was conducted by trained research staff during the school day.  

Using a written questionnaire, students reported the number of days they attended PE class in an 

average week and the number of days they engaged in at least 20 minutes of activity that made 

them sweat or breathe hard in the past week.  Students also reported other measures of diet (e.g., 

sugar-sweetened beverage (SSB) consumption), PA (e.g., sports participation), and sedentary 

behaviors (e.g., television viewing).  Student BMI (kilograms/meters
2
) was calculated from 

weight and height measurements obtained by ECLS-K staff using a digital scale and Shorr board, 

respectively.  

 

State law data 

Ratings of codified laws regarding state PE time requirements were obtained from the 

National Cancer Institute’s Classification of Laws Associated with School Students (C.L.A.S.S.) 

Analyses in this study are based on middle school time requirement laws effective as of 

December 31, 2006.  It should be pointed out that all but 3 states had the same rating in every 

year from 2003 to 2006.   

The C.L.A.S.S. PE law ratings system has been described extensively elsewhere (Masse 

et al., 2007); in brief, states were rated on a 0-5 scale according to their laws’ stringency and 

specificity.  For the purpose of this study, laws were re-coded as none, weak, or strong.  States 

that were rated as 0-1 were classified as having no time requirement law because these laws, at 

most, recommended but did not require PE.  States with a rating of 2 were classified as having 

“weak” laws because they did not specify a minimum amount of PE.  States were classified as 

having “strong” laws if they required a specific amount of PE (rating 3-5).  These categories 

were used in previous research of C.L.A.S.S. time requirement laws (Perna et al., 2012). 

Our analyses also utilized C.L.A.S.S. data on laws regarding competitive foods – i.e., 

foods sold outside of federal school meal programs.  Competitive food laws were rated on a 0-6 

scale based on regulations of specific nutrients, specific food/beverage groups, and times of day 

when foods/beverages could be sold.  Using the same criteria applied in a previous study of 

C.L.A.S.S. competitive food laws (Taber et al., 2012), we classified states as having strong, 

weak, or no competitive food laws based on their average rating for laws in different school 

venues (>2=“strong”; 1-2=“weak”; 0=“none”). 



Statistical analysis 

 Within-state correlation of PE attendance was very high in the study sample.  State-level 

intraclass correlation coefficients (ICC) for PE attendance were 0.19 among girls, 0.15 among 

boys, and even higher in states with strong PE laws (see Appendix).  Analyses of PE attendance 

and PA utilized mixed models with a state-level random intercept to control for within-state 

correlation. 

 All analyses were stratified by gender because previous studies reported that the effects 

of PE policies differed between boys and girls (Cawley et al., 2013; Cawley et al., 2007; Kim, 

2012).  First, we estimated differences in student PE attendance and PA between states with 

varying 2006 PE laws.  PE attendance was modeled using two separate but overlapping binary 

outcomes – “regular” attendance (3 or more days/week) and daily attendance (5 days/week) – in 

logistic models using the ‘xtmelogit’ command in Stata, Version 11.  The number of days of PA 

was modeled with a Poisson model (‘xtpoisson’).  Each mixed model controlled for 

race/ethnicity, locale, Census region, 5
th

-grade socioeconomic status (SES, measured using an 

index that combined data on parental education, parental occupation, and household income), 

sports participation, and hours of television watched on a typical weekday.  For each of these 

models, the ‘margin’ command was used to calculate the average marginal effect of state laws.   

We used an individual-level fixed-effect model to estimate the association between 

combinations of PE and competitive food laws and within-student BMI change between 5
th

 and 

8
th
 grade.  Students in states with weak PE laws were stratified based on their state’s 2006 

competitive food laws – strong (n=1190), weak (n=980), none (n=1190) – and compared to 

students in states with no PE laws or competitive food laws (n=290).  Models adjusted for SES, 

locale, and consumption of SSBs and fast food.  We intended to similarly stratify states with 

strong PE laws, but each state in this category had different patterns of competitive food laws 

from 2003 to 2006, and consequently the effect of strong PE and competitive food laws, in 

conjunction, could be biased by other state characteristics.  Therefore, this analysis was limited 

to states with weak (i.e., nonspecific PE time requirements) or no PE time requirement laws. 

 

  



RESULTS 

There were several demographic differences between states with different PE laws (Table 

1).  Students in states with strong laws were more likely to be Hispanic (40.7%), reside in urban 

areas (47.1%), or be in the lowest SES quintile (25.2%), whereas students in states with weak 

laws were more likely to be non-Hispanic White (75.2%) or in the highest SES quintile (22.8%). 

Adjusted analyses indicated that girls, in particular, were more likely to report regular PE 

attendance if they resided in states with strong PE laws (Table 2).  In these states, 74.1% of girls 

reported regular attendance, versus 52.1% in states with no laws (average difference=22.0, 95% 

confidence interval (CI): 2.1, 42.0).  Regular attendance among girls was also more common in 

states with weak laws, but the difference was much smaller (11.1, 95% CI: -6.4, 28.6).  

Associations between state laws and regular attendance were also smaller among boys.  When 

modeling daily PE attendance, difference estimates were smaller and very imprecise due to state-

level clustering.  For example, the adjusted proportion of girls who reported daily PE was 8.3 

percentage points higher in states with strong laws, and the standard error of this estimate was 

12.9. 

 Strong PE laws were also positively associated with days of PA among girls (Table 3).  

On average, girls reported 0.31 more days of activity per week if they resided in states with 

strong laws, relative to states with no laws (95% CI: 0.02, 0.61).  Boys were estimated to have 

0.20 more days of activity per week if they resided in states with strong laws (95% CI: -0.14, 

0.54).  As with PE attendance, differences in PA associated with weak PE laws were smaller 

among girls (difference=0.23, 95% CI: -0.04, 0.51) and boys (difference=0.10, 95% CI: -0.22, 

0.41).    

Table 4 displays the association between within-student BMI change and combinations of 

PE and competitive food laws.  Among girls, average BMI change (i.e., increase) was only 0.14 

units lower in states with weak PE laws and no competitive food laws, relative to states with no 

PE or competitive food laws (95% CI: -0.62, 0.34).  There was modest evidence of lower BMI 

increase among girls in states with weak PE laws in combination with competitive food laws that 

were weak (β=-0.43, 95% CI: -0.93, 0.07) or strong (β=-0.35, 95% CI: -0.84, 0.13) compared to 

girls in states with no PE laws and no competitive food laws, but estimates were relatively 

imprecise due to the small sample size.  There was no evidence of lower BMI increase among 

boys in any category. 



DISCUSSION 

School administrators have expressed both enthusiasm and skepticism toward efforts to 

prevent childhood obesity via school-based nutrition and PE laws (Agron et al., 2010; Amis et al., 

2012).  States have shown more willingness to enact stronger competitive food laws, which 

developed relatively rapidly from 2003 to 2006, at a time when PE time requirement laws 

changed little and more than 75% of the states in this study did not have strong PE laws.  Our 

results indicated that strong laws containing specific PE time requirements were positively 

associated with PE attendance and PA particularly among girls.  The associations between weak 

PE laws and attendance or PA were in the hypothesized direction, but consistently smaller.   

A recent study by Perna et al. similarly reported that middle schools in states with 

specific requirements reported 60 more minutes of PE per week, relative to states with 

nonspecific requirements.  The authors concluded that having a nonspecific requirement was 

equivalent to having no law at all (Perna et al., 2012).  Our study linked C.L.A.S.S. with student-

level data from an independent data source, ECLS-K, and came to similar conclusions.  Reported 

PE attendance among girls was considerably higher in states with specific requirements, to the 

point that the adjusted proportion of girls who reported regular PE attendance (74.1%) was 

slightly higher than that of boys (70.8%) in these states compared to 52.1% for girls and 57.6% 

for boys in states with no laws. 

Cawley et al. and Kim similarly reported that state PE policies were associated with PA 

primarily among girls (Cawley et al., 2007; Kim, 2012).  A more recent study by Cawley et al. 

reported the opposite, however, as girls appeared to substitute PE for individual sports and 

playground activities, and PE time was not associated with weight status among girls.  This 

discrepancy across studies may be partially explained by age differences.  Studies that reported a 

positive association among girls focused largely on adolescence, a time when girls become 

increasingly less active (Dumith et al., 2011; Kimm et al., 2002), whereas Cawley et al.’s 2013 

study followed students through 5
th

 grade.  Regardless, the common thread across studies is that 

any effect of PE laws on activity among girls did not translate into a significant effect on weight 

status.  This lack of effect could be attributable to girls not getting sufficient volume or intensity 

of activity during PE class (McKenzie et al., 2006; Nader, 2003) or substituting PE time for other 

activities (Cawley et al., 2013).  The effect of PE laws on PA and weight status could be 



improved with policies and programs that are designed to improve activity levels within class 

and promote an active lifestyle overall, as a complement to attendance laws. 

Our analyses of the comprehensive effect of PE and competitive food laws cast further 

doubt on the adequacy of nonspecific PE time requirements.  Weak PE laws were not associated 

with lower BMI change in either boys or girls.  Even where there was modest evidence of lower 

BMI change, such as states with weak PE laws and strong competitive food laws, the adjusted 

difference in BMI change was similar to the adjusted difference in BMI change associated with 

strong competitive food laws alone, as reported elsewhere (Taber et al., 2012).  In other words, 

there is no evidence that nonspecific PE laws have any additive benefit.   

This lack of effect on BMI change is largely a reflection of how weak and invariant PE 

laws have been over time.  The causal link between PA and adiposity reduction has been 

questioned, particularly in the absence of changes in energy intake (Rennie et al., 2006; Wilks et 

al., 2011) so it is not surprising that any modest effect that weak PE laws have on PA would 

produce little difference in weight gain.  At the time of this study, there were not a sufficient 

number of states with strong PE laws to determine if stronger PE laws and competitive food laws, 

in conjunction, can reduce BMI change.  As states enact stronger PE laws, future longitudinal 

studies will be able to assess whether stronger laws are more effective at maintaining healthy 

weight or improving weight status.   

Future studies should examine a broader range of health indicators that are associated 

with physical activity among school-aged youth, including cardiovascular, metabolic, 

musculoskeletal, and psychosocial outcomes (Janssen and Leblanc, 2010; Strong et al., 2005).  

This would provide a comprehensive assessment of the impact of PE laws on students’ overall 

fitness, as opposed to simply their weight status.  The effect of PE laws on academic outcomes 

(e.g., standardized test scores) should also be examined further.  The challenges of requiring PE 

are particularly daunting to schools at a time when they face more pressure to meet academic 

standards (Amis et al., 2012).  Resistance to PE requirements may subside if PE laws are found 

to improve academic performance.  A review by Trudeau and Shephard concluded that physical 

activity during the school day can have a positive impact on student cognition while having no 

adverse effects on academic performance (Trudeau and Shephard, 2008).  Cawley et al. likewise 

reported that PE time did not reduce time in academic courses or affect standardized test scores 

(Cawley et al., 2013).  No study, to our knowledge, has examined the direct impact of PE laws 



on academic performance at higher grade levels, when PE class time is commonly reduced 

(O'Malley et al., 2009). 

Our analyses of PA were limited by the PA measure, which was somewhat crude and did 

not measure activity within PE class.  Additionally, both PE attendance and PA were measured 

via self-report instruments that could be biased (Sirard and Pate, 2001) and were collected from 

students only in 8
th

 grade.  Future studies should attempt to obtain repeated, objective measures 

of activity, overall and within PE class.  It should also be pointed out that the volume of missing 

data is a key limitation in this study and results should be interpreted cautiously. 

Other studies may also incorporate measures of PE policies set at the district or school 

level and consider how specific measures of PE quality (e.g., facilities) modify state law effects.     

Law effects could also vary between states due to exemptions for medical, religious, or other 

reasons, which are known to vary by state (Lee et al., 2007).  Such characteristics could explain 

the high degree of state clustering that we observed.  ICC estimates for PE attendance were 

exceptionally high and suggest that some state laws were more effective than others.  Overall, 

the proportion of girls who reported regular PE attendance was 22 percentage points higher in 

states with strong laws, but the magnitude of laws’ effect on PE attendance is likely to vary 

considerably across states.  Studies in Texas, a state with relatively stringent PE requirements, 

reported that these requirements improved students’ PE attendance and physical activity 

(Barroso et al., 2009; Kelder et al., 2009).  Future studies should identify state or policy 

characteristics that distinguish states such as Texas from those with similar laws that have 

experienced less success.   

 

Conclusion 

At this time, with PE laws being generally weak and invariant over time, there is not 

enough evidence to conclude that PE laws can reduce student weight gain, but the evidence does 

suggest that strong laws with specific time requirements are associated with higher PE 

attendance and PA levels among girls.  Most states have opted for weaker laws with nonspecific 

requirements.  Such laws do not suffice and this underscores the need for stronger PE laws.  If 

states begin to target PE aggressively, as they have for competitive foods, then there will be 

future opportunities to determine if the comprehensive effect of strong PE and competitive food 

laws can reduce childhood obesity. 
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