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Abstract

Background The benefits of physical activity to maintain

optimal health and well-being in children and adolescents

are undisputed. The school environment offers opportuni-

ties for children to be physically active.

Objective The aim of this review is to systematically

examine the effects of recess-based interventions on the

physical activity (PA) levels of school-aged children and

adolescents.

Data Sources A systematic literature search was con-

ducted to identify papers reporting interventions to pro-

mote PA during school recess and/or lunchtime periods.

The search was conducted in six databases (PubMed,

SPORTDiscusTM, Web of Science, Proquest, Cochrane and

Scopus) for papers published between January 2000 and

April 2011.

Study Selection Articles were included in the review if

(i) they reported the findings of an intervention targeting

PA levels of children and/or adolescents during school

recess and/or lunchtime; (ii) have a measure of PA as an

outcome variable; (iii) participants were aged between 5

and 18 years; and (iv) were published in English.

Methods Two authors independently searched the litera-

ture using the same search strategies to identify papers

reporting interventions that promote PA during school

recess and lunchtime periods. Methodological quality was

assessed using an adapted eight item assessment scale. The

effects of the interventions were assessed with a rating

system used in a recent review of interventions in youth.

Results The search originally retrieved 2,265 articles.

Nine published peer-reviewed journal articles met the

inclusion criteria for this review. Eight studies used ran-

domized controlled trials and one was a controlled trial.

Three studies demonstrated high methodological quality

(33%). None of the studies adequately reported the ran-

domization procedure or used power calculations. Few

studies reported potential confounders and three studies

had less than a 6 week follow-up. Five studies demon-

strated a positive intervention effect on children’s PA

levels, with four reporting statistically significant increases

and two reporting significant decreases in recess PA. The

summary of the levels of evidence for intervention effects

found inconclusive results for all intervention types, though

promising strategies that require further investigation were

identified.

Limitations Whilst every effort was made to ensure that

this review was as encompassing as possible, it may be

limited by its search terms especially if there were studies

with unclear titles or abstracts. In addition, only manu-

scripts published in English were considered, eliminating

any possible studies published in other languages.

Conclusions All of the studies used an objective measure

to assess PA outcomes, although several criteria were

consistently absent from the studies. The levels of evidence

were not sufficient to establish conclusive intervention
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effects on children’s recess PA. This could be due to the

small number of published studies. There is a need for

higher-quality intervention research to strengthen pub-

lished findings to inform recess PA interventions. Inter-

vention research is needed in adolescents due to the

absence of school recess intervention research in this

population.

1 Introduction

Physical inactivity is a major contributor to the chronic

disease burden as it is associated with increased risk of

coronary heart disease, diabetes mellitus, osteoporosis,

some cancers, mental illness and obesity [1–4]. The ben-

efits of physical activity (PA) in maintaining optimal

health and well-being in children and adolescents are

undisputed. There is a consensus among developed

countries that children and youth should accumulate a

minimum of 60 minutes of moderate-to-vigorous physical

activity (MVPA) every day [1, 5, 6]. The opportunity for

children and adolescents to be active has declined in many

countries over time, and is likely due to a combination of

factors including school policies, parental rules and

environmental factors, such as a reduction in active travel

to and from school [7, 8].

The school environment plays a crucial role in pro-

viding opportunities for children to be physically active

[6, 9–11]. However, schools are often pressured to meet

curricular goals that compete with opportunities for PA,

including physical education and school recess [12, 13].

As there are inconsistencies with terminology for school

recess, a broad definition has been used. Recess is defined

as ‘‘the non-curricular time allocated by schools between

lessons for children to engage in physical activity and

leisure activities’’ [14] (p. 361), and often includes

lunchtime (that is also considered a recess period in some

countries). School recess offers an ideal opportunity for

children to be active on a daily basis in many countries

around the world. Moreover, as most children attend

school and many schools have facilities to provide PA

opportunities during recess, this time of the day has the

potential to contribute up to 40% towards PA recom-

mendations [14]. In recent years, there has been increasing

interest in the promotion of children’s PA during school

recess using a number of different strategies, including

playground markings and games equipment [14]. How-

ever, the evidence concerning these approaches has not

yet been reviewed to identify the effects of recess-based

interventions in school environments. Consequently, the

aim of this review was to systematically examine the

effects of recess interventions on PA levels among school-

aged children and adolescents.

2 Methods

2.1 Identification of studies

A systematic literature search was conducted to identify

papers reporting interventions to promote PA during school

recess and/or lunchtime periods. The search was conducted

in six databases (PubMed, SPORTDiscusTM, Web of Sci-

ence, Proquest, Cochrane and Scopus). Two authors (AMP

and NDR) independently searched the literature using the

same search strategies. The search included the following

key words: ‘child’, ‘infant’, ‘youth’, ‘adolescent’, ‘school’,

‘primary’, ‘elementary’, ‘middle school’, ‘high school’,

‘secondary’, ‘breaktime’, ‘break time’, ‘school recess’,

‘recess’, ‘playtime’, ‘lunchtime’ and ‘free play’. Abstracts,

expert opinions, commentaries, case studies, conference

proceedings and dissertations were excluded from the

review. The review only included published peer-reviewed

journal articles. Additional papers were sourced from

bibliographies of the retrieved papers and the authors’

personal collections. Initially, journal titles and abstracts

were searched for relevance. When appropriateness of the

article could not be determined, full-text articles were

retrieved for consideration.

2.2 Inclusion/Exclusion Criteria

Articles were included in the review if (i) they reported the

findings of an intervention targeting PA levels of children

and/or adolescents during school recess and/or lunchtime;

(ii) they had a measure of PA as an outcome variable; (iii)

participants were aged between 5 and 18 years; (iv) they

were written in English; and (v) were published between

January 2000 and April 2011 [15].

2.3 Assessment of Methodological Quality

Methodological quality was assessed using an adapted

eight-item assessment scale described by van Sluijs and

colleagues [15] (Table 1). Three items were removed from

the scale as two (‘drop out’ and ‘intention to treat’) were

only pertinent to studies that focused on individual mea-

sures, and the remaining item (blinded assessments) was

not possible given the nature of the studies involved in the

review. Two reviewers (AMP and ADO) independently

assessed each article to determine whether the study rated

as ‘positive’ or ‘negative’ for each item. Study items that

were ‘insufficiently described’ were given a negative score

[15]. The reviewers considered any item where there was

disagreement until consensus was reached. The accumu-

lated positive scores for each study were used as a measure

of quality. The quality scores were proportionally adapted

for the eight-item assessment scale [15]. That is, a study
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was considered to be high quality if it scored C5 for a

randomized controlled trial (RCT) and C4 for a controlled

trial (CT).

2.4 Intervention Studies Compared

To compare studies, the following data were extracted from

each research paper: (i) study overview including author/

date, country of study, population characteristics, inter-

vention type and length of follow-up, method of assessing

PA, PA outcome variables, break period assessed, recess

length and a description of the recess; (ii) study design and

randomization process; (iii) intervention details; and (iv)

intervention effectiveness through examination of the lev-

els of evidence and change observed. A study was con-

sidered large if the sample size was more than 250

participants.

2.5 Levels of Evidence

A meta-analysis was considered inappropriate for this

review due to the divergent nature of the studies when

considering sample size, data collection and randomization

methods, PA measures, and the complexities of the school

environment. In addition, a meta-analysis requires that the

systematic review considers studies of acceptable quality

[16]. The limitation of including low-quality studies in a

meta-analysis could result in inappropriate findings [16].

With reference to data analysis techniques, some studies

used multilevel modelling (MLM) to analyse data, which is

an appropriate technique for nested designs but is best

avoided when there is no heterogeneity between studies

[17]. In the literature to date, studies utilizing MLM have

typically reported the intervention effect and adjusted for a

number of confounding variables. However, few studies

have reported unadjusted mean scores separately for the

intervention and control groups, which makes it difficult to

calculate effect sizes for use in a meta-analysis [18].

Consequently, a scoring system used in a recent review of

child and adolescent PA interventions was adopted [15]. To

maintain consistency with this review [15], a rating system

that includes five levels (strong, moderate, limited, incon-

clusive or no evidence) was used to describe the effect of

the intervention. Evidence was based on study design,

methodological quality and sample size. Strong, moderate

or limited levels of evidence were identified for each recess

intervention strategy when at least two-thirds of the studies

reported significant positive results [15]. Studies were

required to have more than 250 participants to be consid-

ered large when considering levels of evidence [15]. A

detailed explanation of the decision-making process is

provided as a supplement by van Sluijs and colleagues

[15].

3 Results

3.1 Overview

The extraction process for studies included in the final

review is outlined in Fig. 1. The database search originally

retrieved 2,265 articles. After screening, nine published

peer-reviewed journal articles met the inclusion criteria for

this review. Sample sizes examining intervention effects

ranged from 28 to 470 children, whilst one study assessed

PA using direct observation (at 13 schools) where the

average enrolment was 667 children at each school [19].

No studies examining recess interventions in adolescent

populations met the inclusion criteria. Six studies were

conducted in the UK [20–25] and the remaining three

studies were conducted in Belgium [26], Cyprus [27] and

the US [19], respectively. Five studies targeted schools

from lower socioeconomic areas [19, 21–23, 25]. A range

of follow-up periods were investigated. Five studies used

Table 1 Criteria for assessing methodological quality. Each item was given a score of ‘positive’, ‘negative’ or ‘insufficiently described’. Scores

for each journal paper were tallied to give an indication of study quality [15]

Item Description

A Key baseline characteristics are presented separately for treatment groups (age and one relevant PA outcome) and for cluster randomized

controlled trials and controlled trials, positive if baseline outcomes were statistically tested and results of tests were provided

B Randomization procedure clearly and explicitly described and adequately carried out (generation of allocation sequence, allocation

concealment and implementation)

C Validated measures of PA (validation in same age group reported and/or cited)

D PA assessed a minimum of 6 months after pre-test

E Potential confounders accounted for in PA analysis (e.g. baseline score, group/cluster, age)

F Summary results for each group ? treatment effect (difference between groups) ? its precision (e.g. 95% confidence interval)

G Power calculation reported, and the study was adequately powered to detect hypothesized relationships

H Timing of measures comparable between intervention and control groups (need to described explicitly)

PA physical activity
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short-term follow-up periods of 6 weeks or less [20, 21, 23,

24, 27], while 4 studies examined intervention effects over

3–12 months [19, 22, 25, 26]. Five of the studies used a

multicomponent approach [19, 22, 23, 25, 27] and the

remainder used a single intervention [20, 21, 24, 26]. A

range of objective measures were used to measure PA,

including heart rate monitors [20, 21], accelerometers [23,

26], pedometers [27] direct observation [19], and a com-

bination of these measures [22, 24, 25]. All studies asses-

sed MVPA and vigorous PA (VPA) except one that used

steps to assess PA outcomes [27]. A number of different

recess periods were examined in the studies. Four studies

reported school recess breaks [20, 21, 23, 25] using

morning, lunch and afternoon periods, one study reported

before school, morning and lunch periods [19], two studies

reported morning and lunch recess periods [22, 26], and

two studies reported only one break, a morning recess [27]

and lunch recess [24], respectively. Further details of the

studies, including recess length and a description of the

recess period are summarized in Table 2.

3.2 Study Design and Randomization Process

Eight studies were RCTs [19–24, 26, 27] and one used a

CT design [25]. Four of the RCTs were randomized at the

school level and four at the individual level. None of the

studies adequately described the randomization process.

Details concerning the study designs are provided in

Table 3.

3.3 Intervention Details

A summary of the interventions used during school recess

are reported in Table 2. A range of intervention strategies

were implemented. Five studies used multiple intervention

strategies that included a combination of playground

markings, physical structures, colour-coded playground

areas and zones, non-fixed equipment, court rotation and

organized activities [19, 22, 23, 25, 27]. These studies

included one small [23] and one large high-quality RCT

[22] and one large high-quality CT [25]. The remaining

four studies investigated single strategy interventions using

playground markings, games equipment and active video

games [20, 21, 24, 26]. All studies involved male and

female participants and all but one study [24] reported male

and female results separately.

3.4 Methodological Quality

There was 96.3 % agreement on the 72 items scored during

the quality assessment. Consensus was reached on three

items where originally there was disagreement. Three

studies demonstrated high methodological quality (33 %)

[22, 23, 25], four studies had more than 250 participants

[19, 22, 23, 25] and three studies had a follow-up period of

C6 months [19, 22, 25]. Table 4 provides a summary of the

methodological quality analysis.

3.5 Intervention Effectiveness

Five studies demonstrated a positive intervention effect on

children’s PA levels during school recess (see Table 3) [20,

21, 25–27]. Four of these studies reported statistically

significant findings [21, 25–27]. Playground markings and

games equipment significantly increased children’s recess

and lunchtime moderate PA, VPA and MVPA compared

with controls [21, 25, 27]. Studies that examined combined

strategies had mixed findings, with two approaches sig-

nificantly increasing children’s MVPA, VPA and steps [25,

27] and three reported no significant effects [19, 22, 23].

Studies that found a significant increase in mean MVPA

during recess reported increases ranging from 4 to 12.9 %

[21, 25–27]. Two studies reported a significant decrease in

MVPA. One study used a video gaming intervention that

decreased children’s MVPA and steps [24], while the other

combined strategies resulted in decreased activity in boys

[19]. Table 3 provides a summary of the effectiveness of

interventions whilst Table 5 reports the levels of evidenceFig. 1 Flowchart of included studies
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for the intervention effect on promoting school break-time

PA. Despite some promising findings regarding playground

markings, games equipment and combined strategies, the

levels of evidence were not sufficient to establish conclu-

sive intervention effects on children’s recess PA.

4 Discussion

This review investigated the effectiveness of school recess

interventions on children’s and adolescent’s PA. Nine

studies were identified that had implemented interventions

in primary (elementary) school settings, while no inter-

vention studies were found for adolescent populations.

Overall, this review found that the levels of evidence

concerning the effectiveness of recess interventions in

children were inconclusive, though some promising strat-

egies were identified.

4.1 Intervention Components

The majority of studies within this review utilized multiple

component interventions during school recess. Research

investigating multicomponent interventions has combined

a range of different strategies, making it difficult to con-

clude which approach is most effective. It should be noted,

however, that the strategies that combined playground

markings, playground coding or court rotation (to rotate

playground use) and non-fixed equipment increased recess

PA significantly, suggesting that this may be a promising

strategy that could benefit PA levels during school recess.

More research is needed, however, to identify effective

multicomponent recess-based strategies in school-aged

children.

Whilst multicomponent approaches highlight that recess

is a complex setting in which to intervene, and that mul-

tiple strategies may be needed to increase PA levels, future

research should also investigate which single-component

interventions are effective in increasing recess pa. There is

currently a dearth of literature examining single component

interventions, yet such information would have the poten-

tial to identify strategies that could be used in combination

with other strategies or highlight appropriate strategies for

different populations of children. Of the single-component

strategies used, games equipment [26] and playground

markings [20, 21] significantly increased PA during recess,

whilst active video games [24] had a negative outcome on

children’s lunchtime activity levels. Taken together, these

findings suggest that recess intervention strategies should

aim to facilitate free play in an outdoor environment.

The review did not find any interventions addressing

school recess PA among adolescents. This was not surpris-

ing, as few studies have examined adolescents’ PA levels inT
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this context in the literature to date [14, 28]. However, this

finding was concerning, given that adolescents’ recess and

daily PA levels decrease over time [36]. Indeed, since recess

can contribute up to one-quarter of their daily PA levels [29],

recess interventions for adolescents have the potential to

benefit their daily PA levels. The lack of interventions in this

context highlights a missed opportunity to encourage ado-

lescents to be active in an environment that may be relatively

free of electronic sedentary distractions. Future research

should investigate the most ideal activities to promote ado-

lescent school recess PA, and examine these using appro-

priate interventions over time.

Eight of the interventions in this review aimed to

increase children’s PA using environmental changes to or

within the school playground environment. The influence

of policy and social variables were not assessed, though

changes within the playground are likely to influence social

aspects of school recess. It is possible that variables such as

the influence of peers, teachers and school policy may

influence playground PA levels [30]. For instance, policies

can restrict playground activity as a form of punishment,

and antisocial behaviour may affect children’s willingness

to participate in playground PA [30, 31]. Future interven-

tion studies should examine the effects of interventions on

policy and social variables in combination with the effects

on recess PA levels.

An important consideration during this review was

whether the interventions examined had social validity;

that is, the intervention strategies avoided negative conse-

quences such as decreasing PA. Overall, the majority of

strategies employed benefited boys’ and girls’ recess PA

levels. One study decreased children’s PA levels during

lunchtime [24], suggesting that active gaming during

lunchtime may not be a suitable approach for increasing

PA levels during a time when children engage in sponta-

neous activities. In addition, one study found that boys in

the intervention group were significantly less active in the

playground after 12 months compared with their control

group peers [19]. This study used a combination of play-

ground markings, a walking club and organized recess

activities. It is possible that the types of organized recess

activities did not suit boys, or did not promote as much PA

as their usual unstructured play activity. Research indicates

that boys prefer to play games, including ball, fantasy and

rough and tumble games [14, 32, 33]. Boys tend to domi-

nate playground space and play in larger groups [33, 34].

Sarkin and colleagues [35] suggest that structured activities

in the school environment may benefit girls PA over boys.

It is therefore not surprising in this study that structured

interventions did not increase boy’s PA levels. Research is

needed to identify interventions that have social validity,

and benefit target children’s PA without negatively

affecting other children’s activity levels during recess.

Variability between study methods can cause difficulties

when evaluating which strategies are effective for promoting

recess PA. For example, studies in the review differed in the

length of their intervention periods, and there were differences

in the combinations of the intervention approaches. Six of the

nine studies had inadequate follow-up duration periods. Ideally

the duration of an intervention should be a minimum of

6 months [15]. With the majority of recess interventions

conducted thus far examining short-term follow-ups, they may

have captured novelty effects of the intervention, making

decisions concerning the effectiveness of strategies difficult to

determine. Some strategies (e.g. playground markings, games

equipment) show promise as intervention strategies, but fur-

ther work in more diverse settings are needed; findings are

currently inconclusive at best.

4.2 Methodological Quality

Only three of the nine studies (33 %) were rated as dem-

onstrating high methodological quality. A strength of all

the studies was the use of objective measures to assess PA

outcomes. However, several criteria were consistently

absent from the studies. For example, none of the studies

adequately reported the randomization procedure or used

power calculations. Few studies reported potential con-

founders and three studies had less than a 6 week follow-

up, falling well short of the recommended 6 month follow-

up period [15]. It is essential that intervention studies are

reported transparently to ensure external validity, enhance

the current literature base and allow the determination of

the quality of each study. A lack of detail could mask

potential limitations or poor quality research, possibly

leading to inappropriate interpretation of results. Further-

more, the summary of the levels of evidence for inter-

vention effects indicates inconclusive results for all

intervention types, which could be largely due to the small

number of large high-quality studies. The limited number

of high-quality studies testing both multi- and single-

component interventions indicates an urgent need for

higher-quality intervention research to strengthen pub-

lished findings and to enable practitioners to identify which

interventions may be most effective to increase children’s

PA levels during school recess.

4.3 Limitations

There are several limitations associated with this review.

Whilst every effort was made to ensure that this review was as

encompassing as possible, it may be limited by its search terms,

especially if there were studies with unclear titles or abstracts.

A meta-analysis was not possible due to the divergent nature of

the interventions such as sample size, data collection and

randomization methods, PA measures and the complexities of
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the school environment. In addition, only manuscripts pub-

lished in English were considered, eliminating any possible

studies published in other languages.

4.4 Recommendations

The use of methodological checklists as a guide when

designing intervention research could assist in improving

intervention methodological quality in school recess PA

research. Whilst there has been interest in recess interven-

tions in recent years, the overall lack of interventions

investigating strategies used to increase children’s PA lev-

els indicates a need for further research in this area. In

particular, there is a need to target adolescents due to the

absence of adolescent school recess intervention research,

despite the contribution that recess can make to an adoles-

cent’s daily PA. Lastly, it is possible that some intervention

strategies are more beneficial for males and females or

lower and upper primary/elementary school [23]. Further

research is needed to identify the most appropriate strate-

gies to increase PA in these population subgroups.

5 Conclusion

There is currently a dearth of intervention studies investi-

gating the effectiveness of school recess strategies to

increase PA for children and adolescents. The small

number of studies and lack of high-quality research

Table 4 Quality analysis of intervention studies

Study (year) Key baseline

characteristicsa
Randomizationb Valid

measure of

PA

PA

assessedc
Potential

confoundersd
Summary

resultse
Power

calculationsf
Timing of

measuresg
Score

Stratton [20]

(2000)

- - ? - - - - - 1

Stratton and

Mullan [21]

(2005)

? - ? - - - - ? 3

Verstraete et al.

[26] (2006)

- - ? - - - - - 1

Ridgers et al.

[23] (2007a)

? - ? - ? ? - ? 5

Ridgers et al.

[25] (2007b)

? - ? ? ? ? - ? 6

Loucaides et al.

[27] (2009)

- - ? - - - - ? 2

Ridgers et al.

[22] (2010)

- - ? ? ? ? - ? 5

Duncan and

Staples [24]

(2010)

? - ? - - - - ? 3

Elder et al. [19]

(2011)

- - ? ? - - - ? 3

‘?’ = yes, ‘-’ = no, ‘?’ = not sufficiently described
a Key baseline characteristics were statistically tested
b Randomization described clearly and explicitly
c Minimum of 6 months after pre-test
d Accounted for in PA analysis
e Summary results for each group and its precision (e.g. 95 % CI)
f Power calculations were reported and study adequately powered to detect hypothesized relationships
g Comparable between intervention and control

Table 5 Summary of levels of evidence for intervention effect in

promoting school playground physical activity levels in childrena,b

Variables Children

No. of studies Level of evidence

Playground markings 2 Inconclusive

Games equipment 1 Inconclusive

Combined strategies 5 Inconclusive

Video game play 1 Inconclusive

a There were no adolescent studies that met the selection criteria
b The process used to establish levels of evidence followed a flow-

chart of decision making [15]
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resulted in an absence of conclusive results for any of the

four types of intervention methodologies used to date.

School environments provide potential opportunities to

increase children’s PA levels, although there is a need for

more methodologically sound interventions to promote PA

during school recess, with a particular focus on

adolescents.
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