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Abstract

BACKGROUND: There are many ways to increase physical activity (PA) during the school 

day as part of a Comprehensive School Physical Activity Plan. This article reviews policies and 

practices that can be used during the school day to increase PA for students.

METHODS: We searched systematic reviews for articles that met criteria (2010–2018, phase 1), 

followed by a search for individual articles addressing topics for which we did not identify a 

sufficiently relevant or recent review or to update an earlier review that concluded insufficient 

evidence (2010–2020, phase 2). We included 45 articles (45 studies, 54 interventions).

RESULTS: We grouped studies by intervention type: school-wide PA approaches to reach 

all students within the school setting (17), physical education (PE) interventions (13), and 
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interventions related to recess (15). Few studies involved secondary schools or rural settings. 

Among 45 studies reporting PA behavior or fitness outcomes, 37 reported at least 1 improvement.

CONCLUSIONS: PA policies, PE, and recess can help improve school health by increasing the 

PA levels of students.
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Schools are in a unique position to help students attain the nationally recommended 60 

minutes or more of moderate to vigorous physical activity (MVPA) daily, and regular 

physical activity (PA) in childhood and adolescence is important for promoting lifelong 

health and well-being and preventing various health conditions.1 To increase PA during the 

school day, schools need flexibility to choose from a variety of evidence-based approaches. 

For example, to increase PA and improve educational outcomes, the Community Preventive 

Services Task Force (CPSTF) recommends PA breaks during classroom time, physically 

active lessons, and active travel to school.2–4 Although the recommendations from CPSTF 

published by The Community Guide found strong evidence in 2013 to recommend 

“enhanced” physical education (PE), which modifies curricula and/or teaching strategies to 

increase the amount of time students spend in MVPA,5 their review does not reflect current 

standards for PE.6

Frameworks such as Whole School, Whole Community, Whole Child7 and the 

Comprehensive School Physical Activity Program (CSPAP)8,9 reflect the associations of 

school PA with health as well as academic achievement. Using a CSPAP that includes 

daily PE can increase PA opportunities before, during (recess, classroom PA), and after 

school, and these student-centered frameworks can guide schools in providing a system-

wide approach to include more PA opportunities during the school day.

This systematic review builds upon evidence published by The Community Guide and 

recommendations from CPSTF within the past decade.2–5 It summarizes categories of 

approaches schools can use to increase PA during the school day and serves as an 

additional important building block for promoting PA in school settings. The purpose of 

the synthesis is to identify effective policies and practices that schools can use to increase 

PA throughout the school day as part of a CSPAP by examining evidence from 10 years 

of intervention studies. Examining evidence-based practices for implementing a variety of 

CSPAP components during the school day can help schools better support the health- and 

academic-related needs of their students.1 This article reviews policies and practices that can 

be used during the school day to increase PA.

METHODS

The introduction and methods article to this special issue gives more details.10 We started 

by searching existing systematic reviews or meta-analyses for individual articles that met our 

criteria (phase 1), followed by a search for individual articles, excluding topics for which we 

had identified a sufficiently relevant and recent (2017 or newer) review (phase 2). Research 
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librarians developed search strategies for each phase. Table 1 presents the search terms and 

dates for each phase; all searches queried Medline (OVID), PsycInfo (OVID), CINAHL 

(EBSCO), Scopus, ERIC (ProQuest), Education Database, and Sociological Abstracts.

In phase 2, we did not conduct searches on topics the CPSTF had addressed through 

recommendations published in 2010 or more recently that aligned with our research 

questions (eg, classroom PA, active transportation to school). The CPSTF found strong 

evidence to recommend “enhanced” PE in 20135; however, we included PE studies in 

subsequent search strategies because more recent studies could have included policies or 

practices informed by an updated set of PE standards released in 2013.6

To be eligible for consideration, articles had to (1) be published during 2010–2018 (phase 

1) or 2010–2020 (phase 2); (2) available as a full-text article in English; (3) come from 

a peer-reviewed publication; (4) discuss studies that took place in the United States; (5) 

apply an appropriate study design (systematic review/meta-analysis for reviews; controlled 

trial or quasi-experimental design for individual articles); (6) describe school-based PA 

interventions for students in grades K-12; (7) describe policy, program, systems, and 

environmental change interventions; (8) align with a key research question related to 

improving PA outcomes in youth; (9) and include relevant outcomes (see introduction and 

methods article in this special issue).

We collected and managed standardized information about each included article using 

REDCap electronic data capture tools hosted at the Centers for Disease Control and 

Prevention (CDC).11,12 Paired reviewers completed practice extractions in REDCap and 

met as a team to reach consensus. Details about the extraction form can be found in the 

introduction and methods article of this special issue.10 Reviewers completed the Effective 

Public Health Practice Project Risk of Bias (RoB) assessment for any article that did not 

have an existing RoB.13 Reviewer pairs met to reconcile any differences in extraction and 

reached 100% agreement.

Additional details about systematic review methods and documentation can be found in the 

introduction and methods article at the start of this special issue.10 In phase 1, we prioritized 

5 “Anchor review articles” for PA and identified 21 “Anchor review articles” prioritized 

for other topics that included articles describing PA interventions. From those, a total of 70 

qualifying articles were identified; 18 were excluded for either being out of scope, wrong 

study design, or reported wrong outcomes, and 32 were moved to a different systematic 

review in this issue. For example, articles that included PA within a multicomponent 

intervention but did not specifically evaluate the impact of the PA component were moved 

to the coordinated approach manuscript.14 This resulted in 20 total qualifying articles from 

phase 1 that included and evaluated a school-based PA component. In phase 2, we included a 

total of 121 articles from searches on PA, nutrition, and health education topics, as described 

in figure 3 of the introduction and methods article. Of these, 31 were coded as including 

PE/PA interventions and 3 were identified by SMEs as PE/PA interventions from other 

topics (Figure 1). Two articles were excluded for being redundant with phase 1, and 7 were 

moved to a different more relevant systematic review for this special issue.
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This process resulted in the extraction of 45 unique articles that contributed evidence about 

increasing PA during the school day (see Figure 1). We grouped articles by study (n = 45, 

each article reported on a separate study), identified the total intervention arms (n = 54), and 

conducted a qualitative synthesis, comparing how many interventions reported statistically 

significant outcomes in the expected direction, with null findings, or in the unexpected 

direction (Table 2). Primary outcomes include PA behavior and fitness outcomes (eg, PA 

minutes, moderate to vigorous PA, physical fitness outcomes (eg, step test, FITNESSGRAM 

assessment scores), and PA knowledge, attitudes, and perceptions (KAP) outcomes (eg, 

PA-related self-efficacy and PA-related attitudes or perceptions). Secondary outcomes 

include sedentary behavior, academic achievement, discipline, classroom behaviors, social 

behaviors, and anthropometry.

RESULTS

We identified 45 articles describing 45 studies that evaluated a total of 54 interventions. 

Table 2 presents study design and demographic characteristics (eg, race/ethnicity, 

school-level) in aggregate by intervention type. The Supplemental Table 1 includes 

detailed information about each included study, including intervention components and 

characteristics, population demographics, and risk of bias assessments. Articles are 

categorized by intervention type—school-wide PA strategy, PE, recess—and include 

randomized control trials, controlled clinical trials, and quasi-experimental designs.

Interventions Focused on Increasing PA Through a School-Wide Approach

Seventeen studies evaluated 17 interventions involving school-wide PA approaches to 

reach all students within the school setting. Intervention strategies included implementing 

all components of a CSPAP for an allocated portion of the school year15–21 or using 

school- or district-level policies or initiatives to improve PA and fitness (eg, a district-

mandated 20-minute PA policy, a school-wide structured walking program, a district-

level fitness assessment policy, an Active School Day policy, or a community readiness 

assessment completed before implementing a school-wide PA intervention).22–26 Strategies 

also included utilizing partnerships to increase opportunities for PA during the school 

day for all students (eg, establishing school-university partnerships to facilitate more PA 

or receiving ChildObesity180 or Fuel Up to Play 60 grants),27,28 using a group of PA 

leaders (PALs) with goal setting to improve students’ cardiorespiratory endurance,29 or 

using an electronically facilitated system, such as a web-based, self-regulation system called 

SWITCH® or providing all students access to an electronic game designed to increase 

PA.30,31

Among the 17 school-wide PA interventions, 15 reported PA behavior and fitness outcomes 

in the expected direction (Table 2). Two of the interventions reported no change in at least 

1 PA behavior or fitness outcome,17,30 and 1 intervention, using goal setting by school 

PALs, reported improvements in PA and cardiorespiratory fitness among sixth graders 

but unexpected declines among third graders.29 Among the 4 interventions that reported 

on secondary outcomes, there were improvements in sedentary behavior and sedentary 

screen time in 3 interventions.23,27,31 One intervention among majority Latino students 
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found a significant increase in cardiorespiratory fitness during a 16-week structured walking 

program but no significant changes in Body Mass Index (BMI) or waist circumference as 

secondary outcomes.25

Several approaches were designed specifically to reach populations facing health disparities. 

In 1 study, a 12-week CSPAP moderately improved PA and health-related fitness among K-6 

children from low-income families.18 In a primarily rural setting study, findings support the 

utility of web-based self-regulation for facilitating PA change in youth.31 In addition, in 1 

study that addressed the cost of school-wide implementation, an Active School Day policy 

that provided equipment, curricular materials, and training to physical educators and school 

wellness champions to promote 150 weekly minutes of PA during the school day increased 

student MVPA levels by 24% and decreased sedentary time during school at modest cost 

among a majority non-White, diverse population.23 Involving PALs to enhance goal setting 

also led to greater improvements in PA and cardiorespiratory endurance in sixth graders 

within a primarily urban, majority Latino population.29

Interventions Focused on Increasing PA During PE

Thirteen studies evaluated a total of 15 PE interventions. Specific strategies in this category 

included using new units or activities during PE (eg, an all-girls PE class supplemented with 

nutrition and self-empowerment components, a pre-packaged fitness program, a 12-week 

resistance training program, dance-based video games),32–35 integrating a sports-focused, 

activity-specific, or self-regulation-focused curriculum,36–38 providing teacher training to 

use the Tactical Games Model to enhance the cognitive components of PE lessons during 

PE class,39,40 and implementing a PE policy or requirement (eg, 30-or 45-minute daily 

PE, allocating time to more PE opportunities, or implementing the 2006 wellness policy 

requirement of the Child Nutrition and WIC Reauthorization Act).41–44

Among the 15 PE interventions reporting PA behavior and fitness outcomes, 11 found 

at least 1 outcome in the expected direction. Only 1 intervention noted a decrease in 

leisure-time PA in the unexpected direction of the hypothesis.36 Of the 6 PE interventions 

that reported PA knowledge, attitudes, and perceptions outcomes, 5 found improvement 

in at least 1 KAP outcome, including improvements in body image,32 enjoyment of 

PA,36 intrinsic motivation,37 self-concept,35 and self-regulation skills for PA.38 Of the 

8 PE interventions reporting secondary outcomes, 6 found improvement in at least 1 

outcome, such as improvements in anthropometry,42 body composition,35 and eating 

behaviors,32 along with 5 with no change in at least 1 outcome related to dietary intake,32 

anthropometry,32,33,35,41,42 academic performance,33 and classroom discipline.33

Some of the PE interventions were implemented with an equity lens or with a goal of 

incorporating student input. In a study to examine the effect of a high school sport education 

curriculum program on students’ motivation for PE and leisure-time PA, autonomous forms 

of motivation were reported in the sport education curriculum, which facilitated increased 

internalized forms of student motivation as opposed to external forms of motivation in 

PE.36 In another study among a diverse, majority non-White high school population 

that supplemented an all-girl PE class with nutrition and self-empowerment components, 

improvements were seen for not only sedentary activity, but also in factors related to body/
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self-image when students received support from friends, teachers, and families for healthy 

eating and PA.32 In addition, in an intervention that provided 45 minutes of daily PE for 

a majority Black non-Latino population, elementary and middle school youth experienced 

improvements on 7 of 16 fitness and body composition measures and on 8 of 26 cognitive 

measures.42 At the high school level, a 12-week resistance training program resulted in 

significant increases in strength, improvements in body composition, and improvements in 

self-concept among a population of majority Latino adolescents.35 And finally, highlighting 

that gender-specific implementation modifications might be needed in PE lessons, a study 

exploring the use of the Tactical Games Model in basketball lessons showed an inequitable 

participation pattern with boys having significantly more activity time than girls.39 This 

study thus indicates that even if using a prepackaged program in PE, teachers may need to 

modify lesson activities to enable equitable PA.39

Interventions Focused on Increasing PA During Recess

Fifteen studies evaluated a total of 22 interventions related to recess. Specific recess 

strategies included creating activity zones,45,46 redesigning the playground,47 adding 

greenspace,48 providing new recess play equipment,49 enhancing and promoting activities 

available during recess (eg, a game with an award program, a recess activity of the week, the 

Ready for Recess program, indoor dance videos, or teacher activity prompts to encourage 

certain activities),50–55 or some combination of staff training, equipment, activity zones, and 

playground design.56–59

Findings were mixed among the 22 recess interventions reporting on PA behavior and fitness 

outcomes, but 16 of the interventions reported improvements in at least 1 outcome. One 

study reported a decrease in PA, however, during an intervention involving teacher modeling 

of active recess games.54 There was also a decrease in walking reported across both 

genders in an intervention that provided recreational equipment during recess.58 Among 

5 interventions that reported secondary outcomes, however, 4 found improvements in at least 

1 outcome, including improvement in PA-related social behaviors, such as fewer antisocial 

interactions.48

Several of the recess interventions were designed to overcome participation barriers or to 

reach specific populations. An 8-week recess intervention that created activity zones on the 

playground of an American Indian reservation showed that low-cost strategies increased PA 

during recess among elementary and middle school female students in a predominately rural 

setting.45 Similarly, a study examining the impact from the Ready for Recess intervention 

reported that relatively simple strategies, such as staff training and recreational equipment, 

can be a way to increase PA in children of any gender or ethnicity during recess time.51 

One of the playground redesign studies, involving structural and loose play equipment at 

an intermediate school with a majority Latino population, showed that the percentage of 

children engaging in MVPA during recess increased by 23.3%, and it also reported that this 

was a sustainable increase in PA 1 year following the intervention.47
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DISCUSSION

This systematic review makes an important contribution to understanding the potential 

impact of school-based PA policies and practices. This review of 45 studies, conducted 

mainly in elementary schools and urban settings, identifies evidence-based intervention 

strategies that can be included as part of a CSPAP.8,9 Our findings show a variety of actions 

schools can take to increase PA during the school day including school-wide policy and 

program approaches, PE, and recess.

The findings from this review are consistent with what is known about strategies for 

increasing school-based PA. School-level PA policy, PE, and recess interventions showed 

positive impact on PA, and PE interventions also reported positive changes in PA 

knowledge, attitudes, and perceptions. These school-level PA policy, PE, and recess results 

complement The Community Guide’s recommendations for classroom PA breaks, physically 

active lessons, and active travel to school interventions.2–4 Our findings showing favorable 

outcomes for PE interventions also ultimately did align with The Community Guide’s 

2013 recommendation for enhanced PE and are consistent with the rationale for CDC and 

SHAPE America’s Essential Components of Physical Education.5,60 When implemented 

as part of a CSPAP, PE is key to increasing PA in schools and should ideally include 

the Essential Components of Physical Education—policy and environment, curriculum, 

instruction, and assessment.60 This review also offers a spectrum of school-level strategies 

for more PA opportunities, such as a district-mandated 20-minute PA policy or establishing 

school-university partnerships to facilitate more PA, that can also support schools in moving 

toward daily PE as the norm.22,27 In addition, consistent with previous CSPAP guidance, 

the out-of-school time article in this issue describes interventions within the before and 

after school PA program components of a CSPAP that can be coordinated with community-

based organizations (eg, YMCAs, community parks and recreation) and delivered in school 

settings in addition to the school-based practices included in this review.61

Across all studies included in this review, results indicated that PA behaviors or fitness 

outcomes are likely to either improve or to stay constant. Furthermore, compared to the 

other intervention categories included in this review, school-level PA policy and program 

approaches most consistently reported positive impacts on PA behavior and fitness. Findings 

reinforce the value of both a coordinated approach and the individual components of a 

CSPAP highlighting that even implementing single components of a CSPAP individually 

can be beneficial for increasing PA during the school day. This is promising for the field 

as continued dissemination of the Comprehensive School Physical Activity Programs: A 

Guide for Schools (CSPAP Guide) can further support implementation and awareness of 

these practices.9 Our review also brings the literature about school-based PA up to date, and 

the results show increased PA reported across a variety of populations and practices. Schools 

and administrators can use our review to find a menu of options to increase PA during the 

school day, and this further supports that there are a variety of effective actions schools can 

include as part of implementing a CSPAP.8,9

Several factors not addressed in the studies we reviewed could benefit from further 

examination. There is limited information on the costs to implement these strategies. 
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In addition, most interventions occurred in elementary schools, and therefore, less is 

known about the applicability of the intervention strategies in middle or high schools. 

Schools’ programming and policies can affect adoption and implementation of a CSPAP; 

as can challenges related to social determinants of health, such as transportation access 

and neighborhood safety.62 Given these complexities, flexibility and adaptability during 

implementation are both important elements of any school PA intervention implementation 

process. More information, however, on the processes of implementation can help improve 

adoption, especially in settings with fewer resources and in populations affected by 

health disparities. Implementation of recess, for example, can involve providing PA-

promoting activities or can be infrastructure-based by changing landscapes or upgrading 

playgrounds.47,48 It can also be equipment-based by providing new resources for students.49 

Similarly, policies can be fitness-based as a school-level goal, partner-based through 

collaboration, or CSPAP-based with PA opportunities provided throughout the school 

day.15,23,28

This review summarizes the evidence within broad CSPAP-related categories and includes 

examples showing how schools are tailoring implementation based on available resources 

and community capacities. Continuing to evaluate the benefits of PA related to social-

emotional learning and emotional well-being can increase the scope of impact from PA 

interventions. A recent review of recess and social-emotional benefits underscores greater 

recognition of potential benefits of PA, particularly for elementary school students.63,64 

Only a few studies explored these types of secondary outcomes, so this topic could benefit 

from further study to outline the multidimensional impact of implementing a CSPAP during 

the school day.

LIMITATIONS AND STRENGTHS

This review has 4 limitations. First, there is the potential for social desirability bias and 

detection bias in studies that do not use blinding.10 Second, the inclusion criteria for this 

review required that PA interventions report PA as an outcome; therefore, this review 

does not include emerging interventions, such as yoga or mindfulness interventions, that 

offer PA as an intervention strategy but do not report PA as an outcome. Studies of these 

interventions, however, are included in another article in this special issue.65 Third, focusing 

on PA interventions during the school day, this review’s analysis does not include all 

factors that can influence the CSPAP model. Other types of PA-related interventions in the 

school setting, including multicomponent interventions that also include nutrition or health 

education, are reported elsewhere in the supplement.14 And finally, more than half of the 

interventions were rated as having weak design/high risk of bias (n = 31/54) and about half 

of studies (24 of 45) lacked a comparison group (ie, used a 1-group pre/post design), which 

prevents us from differentiating the impact of the intervention from secular trends and also 

may limit generalizability of results. Considering evidence of little to no improvement in 

youth PA over the past decade,66 however, improvements in PA regardless of study design 

are promising.

This review has 3 strengths. First, it provides an updated review of the school-based 

PA literature using a systematic approach. Second, it provides a Supplemental Table 1 
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showing the CSPAP-related implementation details from the included studies that can 

inform implementation strategies for schools. Third, we report the data in this review 

in outcome categories for PA behavior and fitness and PA knowledge, attitudes, and 

perceptions along with a secondary outcomes category (eg, sedentary behavior, academic 

achievement, discipline, classroom behaviors, social behaviors, and anthropometry).

IMPLICATIONS FOR SCHOOL HEALTH POLICY, PRACTICE, AND EQUITY

The results of this review will broadly provide information for the future of CDC’s 

Healthy Schools Branch research, product development, and partnership engagement, and 

as foundational information to update CDC’s CSPAP Guide.9 Intervention strategies that 

include school-level PA policies, PE, and recess in the CSPAP model are effective at 

increasing PA, but further guidance on implementation and examples from the field are 

needed to better support schools in integrating a multitude of opportunities for students to 

participate in PA during the school day because recess, for example, may not be feasible 

for middle and high school students. School administrators can use a variety of strategies to 

begin CSPAP implementation tailored to their setting based on feasibility and resources they 

have available. This review also identifies topics related to CSPAP implementation that are 

infrequently addressed in the literature, such as adapting PA approaches for non-urban and 

non-White populations and the costs of implementation.

CONCLUSIONS

The findings from this review show there are a variety of effective actions schools can 

take to increase PA as part of implementing a CSPAP. School-level PA policies, PE, and 

recess are effective for increasing PA. Schools face barriers to implementation, such as 

administrator support, scheduling capacity, and cost of resources67; however, providing a 

variety of effective intervention strategies to schools can help guide and encourage CSPAP 

implementation. Using strategies for implementing school-level PA policies, PE, and recess 

during the school day can help improve student health by increasing the PA levels of 

students.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Identifying Articles Describing School-Based Physical Activity Interventions*

OST, out-of-school time; PE/PA, physical education/physical activity; SME, subject matter 

expert. *See Intro/Methods paper for full project flow chart. **Out of scope: Wrong date 

or wrong topic. As an example of a “wrong topic,” after the Community Guide issued 

its recommendation for classroom PA, we excluded classroom PA interventions in phase 1 

(after extraction) and in abstract and full-text screening (phase 2).
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