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Abstract

BACKGROUND: State-level laws governing recess policies vary widely across the United States. 

We characterize the presence of such laws and assess their associations with child-level outcomes.

METHODS: Presence of a state recess law was determined using the Classification of Laws 

Associated with School Students (CLASS) database. Parents of 6–11 y old children reported 

physical activity, overall health, school absences, school-related problems, and ability to make/

keep friends as part of the National Survey of Children’s Health (NSCH). Logistic regression was 

used to compare outcomes in states with and without recess laws cross-sectionally in 2018 and 

between 2003 and 2011/2012 using a difference-in-differences analysis.

RESULTS: In 2018, 20 states had a law recommending or requiring recess. Cross-sectionally, the 

odds of being physically active every day (odds ratio, 95% confidence interval: 2.8, 1.2–6.5) and 

having no difficulty making or keeping friends (2.9, 1.2–7.2) were significantly higher for children 

residing in states with versus without a recess law. There were no significant associations in the 

difference-in-differences model.
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CONCLUSIONS: Significant cross-sectional associations in 2018 were not confirmed by a 

difference-in-differences analysis of two waves of the NSCH. Short follow-up time and apparent 

weakness of existing state laws warrants further assessment of state-level recess law.
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Recess, a scheduled period for unstructured physical activity (PA) and play,1 is one of the 

only opportunities for children to participate in free-play during the otherwise structured 

school day. While recess is an important opportunity for PA,2–6 it also improves classroom 

behaviors,7–9 offers a reprieve from classroom stressors,10, 11 and affords autonomy 

and social-emotional development12, 13 by allowing children to navigate situations like 

negotiation and following rules.14 Recess allows children to participate in a variety of 

activities, including muscle- and bone-strengthening activities which further benefit overall 

physical functioning and well-being.15

Daily recess has been endorsed by the Centers for Disease Control and Prevention, the 

Society of Health and Physical Educators (SHAPE),15 and other national organizations.16,17 

However, while national survey data from 2014 indicate that 82.8% of schools in the United 

States reported providing daily recess,18 increasing academic pressures and time constraints 

can result in reductions in provided recess time since it is not mandated.19–21 Policy 

implementation at the school-, district-, or state-level can ensure recess time is protected 

and children are provided regular recess.

As state laws governing school policies can reach virtually all children in the United States, 

increasing the number of states requiring regularly scheduled recess was an objective of the 

Healthy People 2020 program which sets national health priorities. As of 2018, 20 states 

have laws in place governing elementary school recess22 but the content of these laws (e.g., 

whether recess is required or recommended) and their association with children’s physical 

or psychosocial outcomes on a national level has not been determined.23 Prior research on 

physical education policy has demonstrated that state laws are associated with increased 

PA participation in adolescents,24–26 but it is unknown if state laws governing recess have 

similar impacts on younger children. As recess has benefits beyond promotion of PA, it is 

also of interest to assess the relationship between state laws governing recess with other 

outcomes, like children’s overall health or ability to make/keep friends.

The overarching goal of this study is to characterize state laws governing school recess, 

hereafter referred to as state recess policies, and assess their association with child-level 

outcomes through cross-sectional and difference-in-differences analyses of parent-reported 

data from the National Survey of Children’s Health (NSCH). More specifically, we aim 

to 1) characterize state recess policies as of 2018, 2) cross-sectionally compare parent 

reports of their child’s PA, overall health, school absences, school-related problems, and 

ability to make/keep friends in states with or without a recess policy in 2018, and 3) use 

difference-in-differences analysis to longitudinally examine the association of state policies 

enacted between 2003 and 2011/2012 with children’s PA, overall health, school absence, 

and school-related problems.
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This paper addresses five hypotheses. First, presence of a state recess policy will be 

associated with increased odds of being physically active every day as recess contributes 

to daily participation2–5 and enjoyment27, 28 of PA. Second, such policies will be associated 

with increased odds of having optimal overall health due to the positive effects of recess 

on physical, emotional, and social well-being.29 Third, school absence has been used as an 

indicator of overall child well-being,30 so recess policy will be associated with increased 

odds of having zero missed school days. Fourth, recess policy will be related to increased 

odds of reporting no school-related problems that required contacting the child’s parent 

as recess has been linked to reduced externalizing behaviors and improved classroom 

behaviors.7–9 Finally, recess policy will be related to increased odds of children having 

no difficulty making/keeping friends as recess offers an opportunity for social interaction 

and development, cooperation, negotiation, and conflict resolution.13, 14

METHODS

In this study, we linked state-level recess policy data from the Classification of Laws 

Associated with School Students (CLASS) enhanced files hosted by the National Cancer 

Institute22 and parent-reported outcomes regarding their children from the NSCH.31 In 

addition to characterizing state recess policies, two analytic approaches were undertaken to 

compare outcomes in states with and without recess policies- a cross-sectional comparison 

in 2018 and a difference-in-differences analysis from 2003 to 2011/2012.

Difference-in-differences analysis is used to estimate the causal impact of policy changes 

over time as a quasi-experimental alternative when randomized controlled trials are not 

feasible and works under the assumption that changes in an outcome would be identical 

between groups except for the impact of the policy implementation.32 This approach has 

been used to estimate the effect of marijuana laws,33, 34 texting-while-driving bans,35 and 

same-sex marriage laws.36 Due to changes in the NSCH sampling strategy, survey mode and 

other methodological changes, this analysis was limited to the 2003 to 2011/2012 period. 

The cross-sectional analysis allowed us to examine policies that had been in place for a 

longer time using more recent NSCH data from 2018.

Characterization of recess policies

We compared existing state recess policies to recess policy language that is recommended 

by SHAPE.37 Specifically, the CLASS enhanced citation file was used to identify statewide 

codified policies regarding school recess in 2018 for each state and the District of Columbia 

(DC; hereafter referred to as a state).22 We scored the presence or absence of each SHAPE 

policy item, resulting in a score from 0 to 7 (policy meets none to all components outlined 

by SHAPE). Items were double coded to ensure reliability and discrepancies were resolved 

through discussion. Briefly, the SHAPE components include: requirement of daily recess, 

specification of a time requirement, mandating recess before lunch, ensuring the use of age-

appropriate equipment that meets safety standards, provision of professional development 

to recess supervisors, not allowing schools to assign/withhold PA as punishment, and 

prohibiting schools from using recess to fulfill physical education requirements.37
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Instrumentation and procedure

Child-level data were collected from the NSCH which uses a probability random sample 

and is representative of non-institutionalized children (less than 18 years of age) in each 

state. The NSCH collects information in each state about children’s physical and mental 

health and related factors, like access to health care and neighborhood characteristics.31 

In 2003, 2007, and 2011/2012, NSCH data collection was organized by the Centers for 

Disease Control and Prevention’s National Center for Health Statistics and sponsored by 

the Maternal and Child Health Bureau (MCHB) within the Health Resources and Services 

Administration. Since 2016, NSCH has been conducted annually by the Census Bureau, 

funded by the MCHB. The detailed methodology for each year has been reported previously 
31, 38, 39 but is described briefly below.

In 2018, parents of one randomly selected child from each randomly sampled household 

were provided a web or paper survey to be completed between June 2018 and January 2019 

(‘2018’). Household served as the primary sampling unit. Strata were state and an indication 

of the likelihood of a child living in a household as indicated by linking administrative 

records with household addresses. In 2003 and 2011/2012, the NSCH was conducted as 

a telephone survey (landlines only in 2003 and landlines and cellphones in 2011/2012) of 

randomly sampled households with children younger than 18 years of age within each state. 

Household served as the primary sampling unit and state served as the stratum. Parents of 

randomly selected children in randomly sampled households completed a survey between 

January 2003 and August 2004 (‘2003’) or February 2011 and June 2012 (‘2011/2012’). 

The percent of eligible households that completed the survey or interview was 68.6% in 

2003, 41.2% (cellphone) to 54.1% (landline) in 2011/2012, and 78.7% in 2018; extensive 

information about overall response rates have been published previously.31, 38, 39

Survey questions and response options for each year are found in Supplementary Table 2. 

Outcomes were dichotomized as being physically active every day (active seven days in the 

past week vs. not), excellent or very good health (‘optimal health’ vs. poor-to-good health), 

no school absences (vs. ≥ one absence), no parent contacts due to school-related problems 

(vs. ≥ one contact), and no difficulty making or keeping friends (vs. a little or a lot of 

difficulty making/keeping friends). Dichotomizing PA reflects current US PA guidelines for 

children calling for 60 min of moderate-to-vigorous PA every day.40 Making/keeping friends 

was only available in 2018.

Data analysis

For the cross-sectional analysis of 2018 data, logistic regression was used to compare 

outcomes of interest (physically active every day, optimal health, no school absences, no 

school-related problems, no problem making/keeping friends), disaggregated by states with 

and without a recess policy according to the CLASS enhanced data file. We controlled 

for child’s age (in years) and race (Black, white, or other), whether the child received 

free or reduced lunch in the previous year, the strength of the state’s physical education 

policy, years since recess policy implementation, and a fixed effect for state to account 

for unmeasured state-level differences, similar to prior research.41–43 The strength of 

the state physical education policy was retrieved from the CLASS enhanced data file 
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(TIMEES2 variable) and classified as no policy, weak policy (state only recommends a 

time requirement, requires <60 min/week or no specified time requirement), or strong policy 

(requires 60+ min/week of physical education).44 As NSCH data collection began in June 

2018, recess policies had to be enacted by the end of 2017 according to CLASS to be 

in effect for the beginning of the 2018 school year and considered in the cross-sectional 

analysis (Figure 1).

For the difference-in-differences analysis (2003 to 2011/2012), the five states with an 

existing recess policy in 2003 or 2004 (Figure 1) were excluded to allow the 2003 NSCH 

results to serve as baseline during which no states had an existing recess policy. Because 

2011/2012 NSCH data collection started in February 2011, states implementing a policy by 

the end of 2010 were considered as having a policy at the 2011/2012 follow-up (Figure 1). A 

logistic regression model was fit for each of the outcomes of interest (physically active every 

day, optimal health, no school absences, no school-related problems) with the difference-in-

differences estimator and fixed effects for year and state.34, 45 The parameter of interest 

is the difference-in-differences estimator,32 which is the interaction between a dummy 

variable indicating whether the state had a recess policy enacted by follow-up and a dummy 

variable indicating if the observation was from follow-up. The year fixed effect controls 

for any unmeasured trends in the outcomes over time while the state fixed effect controls 

for uncontrolled time-invariant differences between states. Additional covariates included 

child’s age, race, whether the child had free or reduced lunch in the previous year, strength 

of the state’s physical education policy, and years since recess policy implementation.

For both cross-sectional and difference-in-differences analyses, a sensitivity analysis was 

conducted with a different PA (majority of days), health (excellent), absence (missing ≥ 

four days), and school-related problems (>one contact) outcome to assess whether any 

associations were due to the definition of the outcome variable.

All analyses account for the complex survey design of the NSCH and use the provided 

weights. Taylor series linearization was used to estimate variance. Analyses were conducted 

in RStudio (Vienna Austria; version 1.3.1056) using the ‘survey’ package (version 4.0). 

Only 6-to-11-year-old children were included in the present analysis because recess is 

less commonly offered for older children.46 As the NSCH was designed to collect data 

on children 0–17 y of age, we used a subset function to ensure standard errors correctly 

accounted for the original design, as recommended in the NSCH methodology reports.39 We 

report Odds Ratios and 95% confidence intervals.

RESULTS

Included NSCH sample sizes were 31,117, 31,079, and 9,367 in 2003, 2011/2012, and 

2018, respectively. State-specific sample sizes for each year are reported in Supplementary 

Table 3. Participant characteristics including age, sex, PA, overall health, school absences, 

school-related problems, and ability to make/keep friends for each year are shown in Table 1 

for 2018 and Table 2 for 2003 and 2011/2012.
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Characterization of recess policies

Of the 51 states, 20 had a policy that referred to the provision of recess in 2018 (Figure 1) 

according to the CLASS citation file (note: different data sources were used for Figure 1a–

1c so they should not be directly compared to Figure 1d). Presence of SHAPE-recommended 

policy components are reported in Table 3 while specific policy language can be found 

in Supplementary Table 4. Overall scores according to the SHAPE criteria ranged from 

zero (Alaska, California, Indiana, Minnesota, Mississippi, South Carolina, Texas, Vermont) 

to five (Rhode Island) out of a total possible seven points. Inclusion of specific SHAPE-

recommended components was low as only eight states required daily recess and six 

specified an amount of time, ranging from 20 to 30 min a day. Three states specified 

that recess or PA should not be limited as punishment while one (New Jersey) specified 

when punishment could be used and one (DC) encouraged using PA as a reward. Six states 

specified that recess could not replace physical education time. Safety standards (n=1), 

professional development (n=2), and provision of recess before lunch (n=0) were rarely or 

never included in state policies.

Cross-sectional analysis in 2018

Odds ratios are reported in Table 4. The odds of being physically active every day were 

2.82 times higher (95% confidence interval: 1.23–6.47) and the odds of having no difficulty 

making or keeping friends were 2.88 times higher (1.15–7.21) for children residing in 

states with a recess policy compared to those without a recess policy after controlling for 

covariates. The odds of having optimal health, not missing any school days, and having no 

school-related problems were not significantly different between states with and without a 

recess policy after controlling for covariates. Results of the sensitivity analysis are found in 

Supplementary Table 5. Of note, there was no difference in the odds of being active on the 

majority of days between states with and without a recess policy.

Difference-in-differences analysis from 2003 to 2011/2012

Odds ratios are reported in Table 4. The difference-in-differences parameter was not 

significant in any adjusted models. Thus, the odds of being physically active every day 

(Odds Ratio, 95% confidence interval: 1.06, 0.90–1.26), having optimal health (0.90, 0.72–

1.12), having no school absences (0.90, 0.73–1.11), or having no school-related problems 

(0.86, 0.72–1.03) in 2003 versus 2011/2012 did not change significantly over survey 

iterations in the states that implemented a recess policy compared to states without a 

recess policy after controlling for covariates. Results of the sensitivity analysis are found in 

Supplementary Table 6. Of note, the odds of the school contacting the parent about an issue 

more than once were 33% higher in states with a recess policy compared to those without a 

recess policy (95% confidence interval: 1.09–1.61).

DISCUSSION

Implementation of state-level recess policy is recommended by SHAPE and was included 

as a Healthy People 2020 objective but less than half (n=20) of states implemented a recess 

policy by 2018.22 We characterize state recess policies and examine their association with 

children’s PA, overall health, school absence, school-related problems, and ability to make/
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keep friends at a population level. While we found cross-sectional associations between state 

recess policy and the odds of being physically active every day and having no problem 

making or keeping friends in 2018, we found no associations when using the more robust 

difference-in-differences approach on data from 2003 to 2011/2012. Overall, we found 

support for two of our five hypotheses.

Characterization of recess policies

State-level recess policies were generally weakly worded or non-specific47 and missing most 

components recommended by SHAPE.37 In 2018, only eight states required daily recess 

and six indicated a specific duration of recess. Some state policies simply encourage school 

boards or boards of education to require recess (California, Minnesota, New Hampshire, 

Oklahoma) or specify that PA is required and give recess as an example (Alaska, Arkansas, 

Indiana, Mississippi, Oklahoma, South Carolina, Texas, Vermont). Requiring PA is not 

the same as requiring recess as less than 70% of schools provide daily recess when 

PA, not recess, is required.48 Research on physical education policy supports that only 

strongly worded policies that specify a time requirement are effective in increasing physical 

education provision or participation.26, 49, 50 Lack of statistically significant associations 

between extant recess policies and our outcomes is consistent with the idea that weak 

policies have little effect.

A second issue is that existing policies do not use recess-centric language. For example, 

SHAPE recommends states mandate professional development of recess supervisors, but 

existing state policies refer to PA training generally. SHAPE’s recommended policy 

language also fails to be recess-centric sometimes, for example by recommending states 

not assign or withhold PA as punishment when a recess-centric recommendation would be to 

specify recess should not be withheld as punishment. Similarly, SHAPE recommends states 

mandate recess should not be used to meet physical education requirements. This physical 

education-centric language ignores the fact that physical education or PA cannot replace the 

purposes or benefits recess. In a recess-centric policy, the reciprocal should be mandated- 

physical education or PA should not be allowed to fulfill recess requirements. Overall, we 

find that existing state recess policies are lacking.

Cross-sectional and difference-in-differences analysis

While prior research on physical education policy has relied on cross-sectional designs,51 

a strength of the present study was the inclusion of difference-in-differences analysis 

which incorporates information from before and after policy implementation. While the 

difference-in-differences analysis is generally more robust, we present the cross-sectional 

analysis for two reasons. First, the ability to make/keep friends was not captured in 2003 

and 2011/2012, so we were unable to include this construct in the difference-in-differences 

analysis. Presence of cross-sectional associations between recess policy and this variable 

suggest that it would be of value to include this in future assessments of recess-related 

outcomes. Further, the policies in 2018 had been in place longer and it may be that 

policies, particularly weak policies, must be in place for many years before impacting 

child-level outcomes. The 2018 analysis also included five additional states that had to be 

removed from the difference-in-differences analysis to establish a no-policy baseline. As 
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more states implement stronger recess policies, as existing policies are in place for longer, 

and as additional NSCH data are collected, similar follow-up research using a difference-in-

differences or longitudinal approach could be conducted.

Habitual PA

Our cross-sectional analysis indicated 2.82 times higher odds of being physically active 

every day in children residing in states with a recess policy compared to those with no 

recess policy, supporting our first hypothesis. While there is no comparable research on 

the relationship of state recess policy with children’s PA, qualitative and cross-sectional 

evidence regarding state-level physical education24 or PA48 policy has also indicated 

positive relationships with PA participation. Implementation of school-level policies that 

include a recess component has also been positively associated with accelerometer-measured 

PA.52 Thus, state recess policy may have a positive impact on children’s PA participation, 

similar to other school- or state-level policies. However, these findings were not confirmed 

using the more robust difference-in-differences approach. Longer follow-up and assessment 

of the effects of policy strength are needed to resolve these contradictory results.

Ability to make/keep friends

The odds of having no difficulty making/keeping friends were 2.88 times higher in children 

residing in a state with a recess policy in 2018 compared to those without a policy, 

supporting our fifth hypothesis. Inclusion of this outcome is a strength of the present study 

as prior policy research, such as that on physical education, has only focused on health 

benefits and a need for research that considers motor skills, affective outcomes, or social 

outcomes has been suggested.53 While recess allows children to resolve conflicts54 and 

participate in social development and play with friends,13, 14 there have been no prior studies 

of the impact of state recess policies on this outcome. Unfortunately, this construct was not 

captured in the 2003 or 2011/2012 NSCH so we were unable to include it in the more robust 

difference-in-differences analysis. Thus, our findings must be interpreted cautiously as we 

cannot assess the causal effect of policy on children’s ability to make/keep friends.

Overall health, school absence, and school-related problems

There were no significant associations of state recess policy with overall health, 

school absences, or school-related problems in either the cross-sectional or difference-in-

differences analyses. In addition to the non-specific or weak nature of state recess policy, 

there are other potential explanations for the lack of association. First, while the NSCH 

global health question is commonly used, interpretation of this question may change with 

age,55 making a parent’s rating of their child’s health different than a child’s actual or 

self-rated health. We included school absence as a less subjective indicator of child’s overall 

health30, 56–59 (although it was still parent-reported), but other factors, like parent support 

and family structure may have influenced school absence and be unaffected by recess 

policy.56 Alternatively, these outcomes may simply be affected to a greater extent by other 

policies or more proximal school variables. Future research could include more objective 

indicators or specific constructs that may be influenced by provision of recess, such as 

psychological (stress, mental restoration, externalizing disorders) or physical (weight status, 

metabolic health) health.
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Recess policy was not associated with the odds of having no school-related problems 

warranting contact of the parent. However, the sensitivity analysis revealed increased odds 

of parents being contacted more than one time regarding school-related problems in states 

with a recess policy compared to those without a recess policy using the difference-in-

differences analysis. This unintended consequence may be due to increased observation of 

bullying or other anti-social behaviors by teachers or staff on the schoolyard60 and is in 

line with an increase in disciplinary referrals when recess time was doubled.61 Training 

of recess supervisors is an important strategy for reducing bullying, facilitating positive 

experiences during recess,62 and promoting prosocial behaviors.63 As less than half of recess 

supervisors have received training,64 SHAPE recommends state policies require professional 

development of recess supervisors. We found that only two state recess policies mentioned 

this component, although these policies may be present elsewhere in state law(s). While 

outside the scope of the present analysis, inclusion of this component in future state recess 

policy may be a straightforward solution to preventing this negative consequence. Studies 

may also incorporate another measure, such as teacher-report, to better elucidate the impact 

of recess policy on classroom-specific behavioral problems.

Limitations

This paper has several limitations, notably the use of parent-reported data concerning PA, 

overall health, school absences, school-related problems, and ability to make/keep friends 

which may be subject to bias. Changes in NSCH methodology (e.g., inclusion of cellphones 

and landlines in 2011/2012 versus only landlines in 2003) and reduced response rates due 

to declining interest in completing phone interviews may have influenced our findings 

although NSCH has analyzed and accounted for potential nonresponse bias in their survey 

weighting scheme.31, 38, 39 We used both cross-sectional and difference-in-differences 

analysis to address limitations in the available NSCH data. We postulated that we found 

associations using the cross-sectional, but not the difference-in-differences analysis because 

recess policies in 2018 had been in place longer and/or may have been more strongly worded 

than earlier policies. However, we are unable to examine the actual impact of the strength of 

policy wording or the time since policy implementation due to lack of surveillance data and 

the small number of state policies. The current NSCH format has been used since 2016, so 

future research may use updated NSCH data as states implement new policies or strengthen 

existing policies. Additionally, we had no information about the school type (e.g., public vs. 

private) or grade level so were unable to limit our analysis to elementary school students, for 

example.

We focused on state policies, but there may be policies at other levels such as the school,64 

school district65 or guidelines from the Board of Education that influence recess provision. 

Research on recess provision23 and withholding PA as punishment66 demonstrates that 

state policy has an independent effect from district policy but this has not been examined 

regarding the impact of recess policy on child-level outcomes. We also have no information 

about policy adherence/implementation. While prior research is limited, one study indicated 

that state policy increased the odds of provision of recess23 but there is varying degrees 

of policy adoption67 and may even be differences in policy adherence by region within a 

state.68
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Conclusions

Our study adds to the limited literature on the impact of state recess policies on children’s 

PA, overall health, school absence, school-related problems, and the ability to make/keep 

friends. While we report positive cross-sectional associations between state policy and the 

odds of being active every day or having no difficulty making/keeping friends, these findings 

were not replicated in the more robust difference-in-differences analysis. Follow-up studies 

investigating the relationship of state recess policy with both PA and other outcomes, like 

social or mental health, should be conducted as states implement stronger recess policies.

IMPLICATIONS FOR SCHOOL HEALTH

The present study provides preliminary evidence that overall state recess policy can benefit 

children’s PA and ability to make/keep friends. Less than half of states had a school recess 

policy in 2018 and existing policies were weakly worded and did not adhere to the guidance 

set forth by SHAPE America. State policy makers should strive to implement and/or update 

existing state recess policies which better adhere to this guidance, for example, by requiring 

daily recess of a specific duration.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
States with a Recess-Related Law Enacted by the End of 2004 (a), 2010 (b), and 2017 

(c), and the Number of SHAPE Policy Items Present in States with a Policy in 2018 (d). 

Note that Different Classification of Laws Associated with School Students (CLASS) Data 

Resources Were Used for Figures a, b and c Versus d (as Discussed in Supplementary Table 

1).
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Table 1.

Participant Characteristics, Physical Activity, Overall Health, School Absences due to Illness or Injury, 

School-Related Problems (Number of Times Parents Contacted by School), and the Ability to Keep/Make 

Friends of Children in States with and Without a Recess Policy In 2018. Data are Shown as Mean or Percent ± 

Standard Error.

No Policy Policy

Age (mean years) 8.53 ± 0.04 8.58 ± 0.06

Sex

 Male (%) 51.0 ± 1.1 50.9 ± 1.8

 Female (%) 49.0 ± 1.1 49.1 ± 1.8

Physical Activity

 0 days (%) 5.3 ± 0.6 6.3 ± 1.0

 1–3 days (%) 37.0 ± 1.1 36.4 ± 1.8

 4–6 days (%) 27.7 ± 1.0 28.7 ± 1.6

 Every day (%) 30.1 ± 1.0 28.7 ± 1.6

Health

 Excellent (%) 66.1 ± 1.1 65.0 ± 1.8

 Very good (%) 24.4 ± 1.0 25.3 ± 1.6

 Good (%) 8.0 ± 0.6 8.3 ± 1.1

 Fair (%) 1.2 ± 0.3 1.3 ± 0.3

 Poor (%) 0.3 ± 0.2 0.0 ± 0.0

Missed School Days

 None (%) 26.5 ± 1.1 29.8 ± 1.7

 1–3 days (%) 46.7 ± 1.1 44.4 ± 1.8

 4–6 days (%) 16.3 ± 0.8 16.7 ± 1.4

 7–10 days (%) 6.3 ± 0.5 6.0 ± 0.7

 11+ days (%) 3.7 ± 0.4 2.9 ± 0.5

School-Related Problems

 0 contacts (%) 69.7 ± 1.1 70.6 ± 1.6

 1 contact (%) 16.0 ± 0.9 15.7 ± 1.3

 2+ contacts (%) 14.3 ± 0.8 13.7 ± 1.1

Keeping/Making Friends

 No difficulty (%) 77.3 ± 1.0 79.4 ± 1.4

 A little difficulty (%) 19.2 ± 0.9 15.1 ± 1.2

 A lot of difficulty (%) 3.6 ± 0.4 5.4 ± 0.8

Data are adjusted for the complex sampling design of the National Survey of Children’s Health
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Table 2.

Participant Characteristics, Physical Activity, Overall Health, School Absences due to Illness or Injury, and 

School-Related Problems (Number of Times Parents Contacted by School) of Children in States with and 

Without a Recess Policy in 2011/2012. Data are Shown as Mean or Percent ± Standard Error.

2003 2011/2012

No Policy Policy* No Policy Policy

Age (mean years) 8.58 ± 0.02 8.51 ± 0.03 8.50 ± 0.02 8.51 ± 0.03

Sex

 Male (%) 51.3 ± 0.5 50.9 ± 0.8 51.1 ± 0.7 50.9 ± 0.9

 Female (%) 48.7 ± 0.5 49.1 ± 0.8 48.9 ± 0.7 49.1 ± 0.9

Physical Activity (mean days) 5.37 ± 0.03 5.64 ± 0.03 5.74 ± 0.03 6.05 ± 0.04

 0 days (%) 6.9 ± 0.3 6.4 ± 0.4 5.5 ± 0.3 4.0 ± 0.4

 1 days (%) 4.5 ± 0.2 3.3 ± 0.3 3.1 ± 0.3 2.5 ± 0.3

 2 days (%) 11.4 ± 0.4 9.3 ± 0.4 8.1 ± 0.4 6.5 ± 0.5

 3 days (%) 15.1 ± 0.4 13.3 ± 0.5 12.5 ± 0.4 10.9 ± 0.6

 4 days (%) 12.1 ± 0.4 11.5 ± 0.5 12.6 ± 0.4 11.1 ± 0.6

 5 days (%) 14.6 ± 0.4 16.4 ± 0.5 17.1 ± 0.5 17.9 ± 0.7

 6 days (%) 4.7 ± 0.2 4.8 ± 0.3 6.5 ± 0.3 6.8 ± 0.5

 7 days (%) 30.6 ± 0.5 35.0 ± 0.7 34.6 ± 0.6 40.1 ± 0.9

Health

 Excellent (%) 62.1 ± 0.5 62.0 ± 0.7 60.3 ± 0.7 60.2 ± 0.9

 Very good (%) 23.4 ± 0.5 24.3 ± 0.6 24.5 ± 0.6 24.3 ± 0.8

 Good (%) 11.4 ± 0.4 11.3 ± 0.5 12.1 ± 0.5 12.5 ± 0.6

 Fair (%) 2.7 ± 0.2 2.1 ± 0.2 2.6 ± 0.2 2.6 ± 0.3

 Poor (%) 0.4 ± 0.1 0.3 ± 0.1 0.5 ± 0.1 0.4 ± 0.1

Missed School Days (mean) 4.59 ± 0.06 4.64 ± 0.7 4.72 ± 0.06 4.70 ± 0.09

 None (%) 20.2 ± 0.5 20.7 ± 0.6 20.2 ± 0.5 19.8 ± 0.7

School-Related Problems (mean) 1.47 ± 0.01 1.46 ± 0.01 2.35 ± 0.05 2.51 ± 0.07

 0 contacts (%) 70.9 ± 0.5 71.3 ± 0.7 67.4 ± 0.6 66.6 ± 0.9

 1 contact (%) 11.5 ± 0.4 11.6 ± 0.5 11.1 ± 0.4 10.2 ± 0.6

 2 contacts (%) 17.6 ± 0.5 17.1 ± 0.6 8.5 ± 0.4 8.9 ± 0.5

Data are adjusted for the complex sampling design of the National Survey of Children’s Health.

*
We did not include states with a policy enacted in 2003; these are data from states that would go on to enact a policy before follow-up
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Table 3.

Inclusion of Society of Health and Physical Educators (SHAPE) Recommended Recess Policy Components by 

State.

State Daily Time Lunch Safety Prof. Dev. Punish. PE Score

Alaska 0

Arkansas X 1

Arizona X 1

California Rec 0

Connecticut X 1

DC X X X X 4

Florida X X X 3

Indiana 0

Minnesota 0

Missouri X X 2

Mississippi 0

New Hampshire Rec X X 2

New Jersey X X X 3

Oklahoma Rec Rec X 1

Rhode Island X X X X X 5

South Carolina 0

Texas 0

Virginia X 1

Vermont 0

West Virginia X X 2

Total 8 6 0 1 2 3 6

Daily=daily recess required; Time=time requirement specified; Lunch=recess must be before lunch; Safety=requires safety standards be met; 
Prof. Dev.= requires annual professional development; Punish.=schools may not assign/withhold activity as punishment; PE=recess cannot fulfill 
physical education requirement; Rec=policy recommends instead of requires daily recess or recess of a certain duration (does not count towards 
score); Score= total score from 0–7.
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Table 4.

Adjusted Odds of Each Outcome for Children Residing in States with a Recess Law Compared to Those 

Living in a State Without a Recess Law (Referent Group) for the Cross-Sectional Analysis in 2018 and the 

Difference-in-differences Models from 2003 to 2011/2012.

OR (95% Confidence Interval)

2018 2003 to 2011/2012

Physically Active Every Day 2.82 (1.23, 6.47) 1.06 (0.90, 1.26)

Optimal Health 1.38 (0.31, 6.23) 0.90 (0.72, 1.12)

No School Absences 1.61 (0.61, 4.26) 0.90 (0.73, 1.11)

No Contacts due to School-Related Problems 1.74 (0.72, 4.22) 0.86 (0.72, 1.03)

No Difficulty Making or Keeping Friends 2.88 (1.15, 7.21) Not available

OR: Odds Ratio; 2018 odds ratios are adjusted for state, length of recess policy, physical education policy, free and reduced lunch, race, and age; 
2003 to 2011/2012 odds ratios are adjusted for year, state, length of recess policy, physical education policy, free and reduced lunch, race, and age
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