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Physical activity during school recess: a systematic review

Abstract

Context: Interest has increased in examining the physical activity levels of young people during school
recess. ldentifying correlates of their recess physical activity behaviors is timely, and would inform
school-based physical activity programming and intervention development. The review examined the
correlates of children's and adolescent's physical activity during school recess periods. Evidence
acquisition: Asystematicsearchofsixelectronicdatabases,referencelists,andpersonal archives identified 53
studies (47 focused on children) published between January 1990 and April 2011 that met the inclusion
criteria. Data were analyzed in 2011. Correlates were categorized using the social-ecological framework.
Evidence synthesis: Forty-four variables were identified across the four levels of the social- ecological
framework, although few correlates were studied repeatedly at each level. Positive associ- ations were
found of overall facility provision, unfixed equipment, and perceived encouragement with recess physical
activity. Results revealed that boys were more active than girls. Conclusions: Providing access to school
facilities, providing unfixed equipment, and identifying ways to promote encouragement for physical
activity have the potential to inform strategies to increase physical activity levels during recess periods.
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Context: There has been increased interest in examining the physical activity levels of young
people during school recess periods. Identifying correlates of their physical activity behaviors
is timely, and would inform school-based physical activity programming and intervention
development. The aim of this narrative review was to examine the correlates of children’s
and adolescent’s physical activity during school recess periods.

Evidence acquisition: A systematic search of six electronic databases, reference lists and
personal archives identified 53 studies (47 of which focused on children) published between
January 1990 and April 2011 that met the inclusion criteria. Data were analyzed in 2011.
Correlates were categorized using the social-ecological framework.

Evidence synthesis: Forty-four variables were identified across the 4 levels of the social-
ecological framework, though few correlates were repeatedly studied at each level of
influence. Positive associations were found between overall facility provision, unfixed
equipment, and perceived encouragement and recess physical activity. Results also revealed
that boys were more active than girls.

Conclusions: Providing access to school facilities, providing unfixed equipment, and
identifying ways to promote encouragement for physical activity have the potential to inform

strategies to increase physical activity levels during recess periods.



Introduction

Physical activity is positively associated with psychological well-being, bone health and
motor skill development, and negatively associated with waist circumference and clustering
of cardiovascular disease risk factors."* However, as children and adolescents may not be
engaging in sufficient physical activity to benefit their health,’ the promotion of physical

activity is a public health priority.

Children and adolescents spend a significant proportion of their waking at school. Non-
curricular time, such as school recess periods (recess and lunchtime) and after-school
programs, provide opportunities for children to be physically active within the school
environment.® Of these contexts, recess periods may provide the single greatest opportunity
during the school year to impact on youth physical activity levels.” However, in recent years
there has been a trend to reduce the frequency and duration of school recess, or remove it
from the school day altogether, often due to academic pressures. Consequently, it is important
that school recess is included in school-based physical activity programming and policy, and
that the recess environment is conducive for youth to make physically active choices.? Whilst
the scheduling and duration of recess periods vary between countries, schools should provide
social and physical environments that facilitate enjoyable and safe physical activity
engagement in this context.” A number of reviews have examined correlates of preschool,

children’s and adolescents’ physical activity,***2

yet these have typically focused on factors
associated with whole-day activity. Since physical activity is a multidimensional behavior
influenced by numerous factors across several domains,’? it is logical to also consider specific

contexts in which children and adolescents are active. Few reviews have focused on the

correlates of specific parts of the school day, such as school recess periods, yet synthesizing



such information could help to inform both school-based physical activity programming and
intervention development aimed at increasing children’s physical activity levels in this
context. Furthermore, this information has the potential to inform future policy concerning

recess periods and their role within the school day.

The aim of this review was to examine correlates of children’s and adolescents’ physical
activity during school recess periods. From here on in, physical activity during school recess
will be referred to as recess physical activity. For the purpose of this review, school recess
was defined as the non-curriculum time allocated by schools between lessons for youth to

engage in leisure activities.*®

Methods

A systematic literature search of papers was conducted in 6 electronic databases (Pubmed,
SportsDiscus, Web of Science, Progquest, Cochrane, and Scopus). Search strategies for the
different databases included the following key words in three main areas: population (child,
infant, youth, adolescent), school (school, primary, elementary, middle school, high school,
secondary school), and recess (breaktime, break time, school recess, recess, playtime,
lunchtime, free play). Only papers that had been published in peer-reviewed journals were
considered for inclusion. Abstracts, expert opinion, case studies, conference proceedings and
dissertations were not included. In addition to electronic searches, bibliographies of retrieved

studies and authors’ personal collections were also searched.

For inclusion in the review, studies were required to: a) include participants aged 5-18 years;
b) have a measure of physical activity as the outcome variable; c) specifically examine

physical activity during recess and/or lunchtime; d) have examined associations between



physical activity and other variables; e) be published between January 1990 and April 2011;
and f) be published in peer-reviewed journals in English. School recess periods included
morning recess, lunchtime, and afternoon recess. A previous review of recess physical
activity levels reported that only two studies were published before 1990, therefore this was
used as the start date for the current review. Data were collected and analyzed in 2011.
Studies that reported total daily recess (e.g. sum of morning recess and lunchtime) or
investigated specific recess periods were included. Before school time and after-school
programs conducted on school sites were not considered as recess periods in this review.
Studies that reported findings before/after school time and during school time were included
where the results were presented separately for the recess periods. Data from control groups,
baseline intervention studies, and intervention studies where the correlate was reported
separately as a confounding variable were included. Longitudinal studies were included if at
least one measurement period was conducted during elementary school and results at this
time point reported. Studies that only reported the effectiveness of recess-based interventions
on physical activity levels were excluded. Studies that investigated physical activity levels
during recess periods in special populations (e.g. autistic spectrum disorders, attention deficit
disorders) were also included in the review, as these studies collected data from schools
where children with and without particular disorders had access to the same school
environment and had recess and/or lunchtime together. When comparisons were made
between children with and without particular disorders and no differences were found, all
data were included for review. In circumstances where differences occurred, data from the
children without the disorders were considered to enable comparisons with other studies.
Lastly, studies that solely investigated physical activity levels of special populations during

recess periods were included but noted accordingly in the results.



Results obtained from the initial literature search were independently assessed. Potentially
relevant papers were selected by screening a) the title; b) the abstract; and ¢) the full paper if
insufficient detail was provided in the abstract. Data extraction was then undertaken using
standardized forms and included: country of study, study design, sample characteristics (e.g.
sample size, age, gender), the physical activity measure used and the outcome variable, recess
period(s) studied, recess characteristics (e.g. duration, supervision, environment), and results.
Appendix A provides an overview of the characteristics of the studies that met the inclusion
criteria. Data are presented separately for children (5-12 years) and adolescents (13-18 years).
Due to some variability across studies in the age that children transition from primary
(elementary) and/or middle schools to secondary (high) schools, if children were aged 11-12

but the study was conducted in secondary schools, they were classed as adolescents.

Categorization of variables
For consistency and comparability with previous reviews of correlates of youth physical

activity, 02

a social-ecological framework was used. The social-ecological model posits that
multiple levels of influence interact to promote or constrain participation in physical
activity.* Identified variables were categorized into four groups according to the social-
ecological framework; individual, social, physical environment, and organizational/policy.

Conceptually similar variables were combined (e.g. different facilities available for use

during recess periods) to enable consistency with interpretation.

A range of measures were used to examine recess physical activity (see Appendix A).
Children’s physical activity was largely measured using objective measures, with
accelerometry the most commonly used method (36% of all studies). Adolescents’ physical

activity was typically measured using subjective measures (e.g. self-report questionnaires;



71% of adolescent studies). Multiple physical activity measures were used in six children’s
studies and one adolescent study, respectively. When moderate (MPA) and vigorous (VPA)
activity were reported separately and the associations obtained were in different directions,
they were treated as separate results and noted accordingly. If the MPA and VPA results were
reported in the same direction, the results were combined to form one overall result (i.e.
MVPA). For studies that used two or more objective measures of physical activity, a
combined result was reported when results from both of these measures were in the same
direction.'® Where differences in the direction of the association occurred between measures,
the results were presented separately and noted accordingly. The same approach was adopted
when studies examined school recess periods separately (e.g. morning recess and lunchtime)
and reported different findings. A variety of statistical techniques were used to evaluate the
associations (e.g. correlations, multilevel modeling, ANOVA). A number of studies reported
univariate analyses, though some also reported multivariate analyses with adjustments for
confounding variables. Where possible, the findings reported are from the fully adjusted

models.

The results were coded using the procedure outlined in previous reviews where the
association between an identified variable and recess physical activity was determined by the
number of findings that support the direction of the association.?'>** The summary column
identifies the number of studies finding positive (+), negative (-) or no (0) associations
between recess physical activity and the identified variable. The summary coding column
indicates the percentage of findings that demonstrated a significant association between
recess physical activity and the identified variable. When 0%-33% of the findings supported
an association, the result was classified as no association (0). An indeterminate/inconclusive

(?) classification was determined if 34%-59% of the findings supported an association, whilst



a positive (+) or negative (-) association was determined if 60%-100% of the findings
supported the direction of the association (Table 1). If a variable was investigated four or
more times and supported an association as positive, the result was coded ++, while negative

associations were coded as -- and no associations coded as 00.

[INSERT TABLE 1 ABOUT HERE]

Results

Of the 2718 studies identified, 53 papers were included in the review (Figure 1). The majority
of studies were cross-sectional (n=42), focused on children (n = 47), and reported MVPA as
the outcome variable (n=26). Only one study included children and adolescents and reported
the results separately.'®. Eight studies used self-report measures to assess physical activity,
with seven and five of these reporting the validity and/or reliability of the measures used,
respectively. Due to the limited number of adolescent studies, data from children and

adolescents are reported together to obtain the summary coding variables reported below. The

16-31

majority of studies were conducted in the USA (n=16) or the United Kingdom and

44-48,
4

Northern Ireland (n=12). ***? Five studies were conducted in Australia 15.49-

in Norway

57,58

> 3in New Zealand®*™*, 2 each in Taiwan>>*°, Japan®"*® and Portugal®®®, 1 each in Hong

Kong®, Mexico®, the Philippines®®, Canada®, Belgium®, Hungary®®, Spain® and France®’.

Only one study collected data across multiple countries*. Of the 53 studies, four studies

17,30,58,66 23,32,57,52,53,63,67

collected data from morning recess , seven from lunchtime and 12 from
daily recess (i.e. no time of day reported).'¢222426-28:4649-5L6162 Tha remajning 30 studies

collected data across multiple recess periods (e.g. morning recess and lunchtime).



[INSERT FIGURE 1 ABOUT HERE]

Correlates of school recess physical activity
Table 2 summarizes associations between identified correlates and recess physical activity.

Correlates that have been examined four or more times are reported below.

[INSERT TABLE 2 ABOUT HERE]

Individual variables
Sixteen individual variables were identified from 47 studies, with five of these being

investigated four or more times. The most frequently studied variable was sex (38 studies),

with boys consistently found to be significantly more active than girls. **

18,21,23,25,28,29,31,32,34,35,37-40,42,43,45-48,51,52,54,59,66-66 No associations were found for grade

15,18,20,23 18,30,39,40,42,54
level

, or body mass index/central adiposity , While the evidence for

differences in physical activity between children with and without special education

21,27,55-58 17,30,33,34,35,37,39,52,54,55,59,63,67

needs and age were inconclusive.

Social variables

Associations between social variables and physical activity were examined in ten studies.
Five social variables were identified, with associations between perceived encouragement,
socio-economic status, supervision and physical activity investigated four or more times. A
positive association was found between physical activity and perceived encouragement from

friends, family and schools.*® Higher levels of perceived encouragement were associated with

higher physical activity levels.>® There was inconclusive evidence for associations between

45,61,63 25,38,40,46-48

socio-economic status and adult supervision and physical activity.



Physical environmental variables

Twelve physical environmental variables were identified from 16 studies, six of which were
studied four or more times. The most frequently studied variables were the availability of
facilities in the outdoor school grounds, and fixed equipment and markings within the school
grounds. The availability of separate facilities in outdoor physical activity spaces/areas (e.g.
ball areas, sports fields, green spaces) has been mainly investigated in adolescents, and no
association with physical activity was found.*>*"*® However, when overall facility provision
was considered (that is, the sum of facilities available), positive associations with physical
activity were identified.”*4°**! Fixed equipment and markings have been investigated in
children and adolescents, and the association with physical activity was

1532,38.44464750 1 comparison, unfixed equipment (e.g. loose equipment, balls,

inconclusive.
skipping ropes) has only been investigated in children, with positive associations
found.?>38404%%8 An indeterminate result was obtained for weather/seasonal differences.

34.36,38.40.4648 N9 association was found between available outdoor space and physical

activity. 34

Organizational/policy variables

Eleven variables were identified from 19 studies, two of which had been studied four or more
times. An inconclusive association was found between recess duration (which is typically
determined by school policy) and physical activity.?**"3%%>¢ Differences in physical activity
levels between recess periods and physical education have primarily been investigated in

children with special education needs, and the findings were inconclusive,202¢-23:4156.61.62

Discussion



This review provides evidence for factors to include in a social-ecological model of recess
physical activity behavior but also highlights areas where evidence is lacking. Forty-four
variables were identified across the four levels of the framework, though only 36% had been
investigated four or more times. Only three studies examined correlates across all levels of
the social-ecological model simultaneously.**“%*® The majority of the variables identified
were at the individual and physical environmental levels of the model, though only three
consistent associations were found for sex, unfixed equipment and facility provision. Few
studies examined social influences, despite recess providing an opportunity for youth to
engage in social interactions with their peers relatively free of adult constraints.®® Potentially
important factors such as composition of social groups (e.g. single sex, mixed sex) have not
been investigated, though this may be somewhat explained by the large number of child
studies reviewed where the focus has typically been on teacher supervision and
management.?>*4404648 | addition, further research should investigate correlates of
children’s and adolescents’ recess physical activity for variables that were not frequently
investigated but indicated positive associations with physical activity. Identifying recess
physical activity correlates may help inform future intervention development and school
programming, as although recess interventions have generated positive results, reported

changes are small and often focus on short-term changes.*%%%

Some limitations of included studies warrant attention. The majority of the research in this
area has examined small samples, utilized cross-sectional study designs. A meta-analysis of
the data may provide more information though such an analysis is difficult given the limited
number of studies that report effect sizes and the lack of consistency in the correlates
assessed between studies. A range of physical activity measures have been also used, which

may influence the associations identified. While the majority of child studies have used



objective measures of physical activity, in particular accelerometry and direct observation,
different accelerometer cut-points and observation systems may have influenced the strength
of the associations observed. The majority of adolescent studies used self-report measures
and while face and content validity of the measures were documented in some of the
studies™>*>*, further research using objective measures are needed to determine adolescents’

recess physical activity levels.

Arguably the main weakness in the evidence to date is at the organizational/policy level,
where only 2 variables have been investigated four or more times and the associations for
recess duration and differences between recess periods and physical education were
inconclusive. This weakness in the literature base is concerning, especially as there is an
increasing trend to reduce the frequency and/or duration or recess.®® The way in which recess
is defined may explain the lack of consistent findings, as several studies included time spent
37,40

eating at lunchtime and thus a substantial component of compulsory sedentary behavior.

Moreover, some studies reported total daily recess duration (i.e. morning recess and

35,60 18,31

lunchtime combined)®" whilst others examined the impact of individual recess periods™—",

which may have also influenced the results.

Little research has documented the effect of written recess policies on recess provision and
physical activity levels, particularly in countries where daily recess is not mandatory (e.g. the
US).”® However, mandatory recess periods may be one approach to impact on children’s
physical activity at the organizational/policy level.>* Schools are encouraged to have a written
school physical activity programming policy that includes recess, which may contribute to

70
l.

stronger policies and programs at the school level.”™ This may also encourage schools that are

contemplating the removal of recess to consider the benefits of retaining recess in the school



day not only on youth social, emotional, physical and cognitive development®™, but also
their classroom behavior and academic performance.” Furthermore, adopting written school
physical activity programming policies may not only help promote more consistent
scheduling of recess’®, but help to contribute to both children and adolescents’ daily physical
activity levels as a significant proportion of their recommended daily physical activity can be

accumulated during this time.”

Higher perceived encouragement from parents, peers and the school as a whole was
associated with higher self-reported physical activity levels during recess periods, particularly
in adolescents.>® It was surprising, however, that perceived parental encouragement
influenced physical activity levels in the younger adolescents given the lack of involvement
parents have during this period of time. This result may be somewhat explained by the
measures used , as the adolescents were not specifically asked about parental encouragement
for physical activity and sport during school recess.*® Interestingly, parental encouragement
may benefit physical activity levels across a range of contexts, even in those where parental

involvement is minimal.

Overall facility provision (i.e. sum of facilities available) was positively associated with
physical activity.>32°%! Interestingly, the provision of outdoor (e.g. sports fields, ball
areas)™ and indoor spaces (e.g. gyms)™ during recess periods were not associated with
physical activity when they were investigated as individual facilities. These facilities may be
associated with physical activity during other non-curricular periods, such as before or after
school, though this was not examined in this review. Increasing access to different facilities
during recess and/or lunchtime at school may benefit youth physical activity though single
spaces may not be effective on their own. This supports research that has demonstrated that

providing access to a range of spaces and facilities may stimulate physical activity by



increasing a sense of choice and providing supportive environments that facilitate active
behaviors.®”"*™ Future research should examine whether increasing access to school

facilities during recess periods increases physical activity levels in children and adolescents.

A positive association was found between unfixed equipment and recess physical activity in
children. No studies examined this association in adolescents. These results contrast with
previous correlates reviews that reported no or inconclusive associations between the
availability of toys/equipment and overall physical activity.'>** It is possible that unfixed
equipment may affect physical activity participation in specific contexts, rather than overall
daily physical activity. In the present study, there was no clear indication as to whether
unfixed equipment increased MPA, VPA or MVPA, which may be dependent on the type and
number of equipment provided. For example, Zask and colleagues* reported that the ratio of
balls to children impacted on VPA, whilst others used a dichotomous variable to identify the
presence or absence of equipment and found positive associations with both MPA and

VPA. 238447 £y rther research is needed to determine whether specific types of equipment, or
the overall availability of unfixed equipment, are associated with higher levels of physical
activity. In elementary school settings, the provision of games equipment has been found to
increase children’s physical activity levels.* Examining whether the provision of unfixed
equipment is a suitable strategy for increasing adolescents’ recess physical activity is

warranted.

This review found that boys are more physically active than girls during recess, supporting
previous reviews of preschool, childhood and adolescence correlates .***? Boys view recess
75,76 In

as an opportunity to play competitive games that often dominate the available space.

comparison, girls may view recess as an opportunity to socialize with friends.”’” However,



behaviors during recess have been primarily studied among children, and there are limited
data concerning adolescents. There is a need to establish why adolescent males are more
active than females during recess, as this will inform strategies targeted at promoting physical
activity in this age group. Future research should examine the correlates of boys and girls
physical activity separately. Identifying modifiable variables that differ by sex could be
critical in the development of activity promotion strategies, and may help to inform evidence-
based practice and policies designed to increase physical activity in primary and secondary

school children.

Conclusion

In summary, there is currently a dearth of literature concerning correlates of physical activity
during recess periods, particularly in adolescents. Despite the paucity of associations
identified, it is recommended that schools should increase overall facility provision, provide
unfixed equipment, and identify methods to increase social support, particularly by peers, to

benefit children and adolescents’ physical activity levels during recess.



Acknowledgements

Nicola Ridgers is supported by an Alfred Deakin Postdoctoral Research Fellowship. Jo
Salmon is supported by a National Heart Foundation of Australia and sanofi-aventis Career
Development Award. Rebecca Stanley is supported by an Australian Postgraduate Award

Scholarship and a University of South Australia Top Up Scholarship.

No financial disclosures were reported by the authors of this paper.



References

1. Andersen L, Harro M, Sardinha L, et al. Physical activity and clustered cardiovascular risk
in children: A cross-sectional study (The European Youth Heart Study). Lancet
2006;368:299-304.

2. Lubans DR, Morgan PJ, Cliff DP, Barnett LM, Okely AD. Fundamental movement skills
in children and adolescents: review of associated health benefits. Sports Med
2010;40(12):1019-35,

3. Rothon C, Edwards P, Bhui K, Viner RM, Taylor S, Stansfeld SA. Physical activity and
depressive symptoms in adolescents: a prospective study. BMC Medicine. 2010;8:32.

4. Tobias JH, Steer CD, Mattocks CG, Riddoch C, Ness AR. Habitual levels of physical
activity influence bone mass in 11 year-old children from the UK: Findings from a large
population-based cohort. J Bone Miner Res 2007;22(1):101-9.

5. World Health Organisation Global recommendations on physical activity for health.
Geneva, Switzerland: World Health Organisation, 2010.

6. Jago R, Baranowski T. Non-curricular approaches for increasing physical activity in youth:
a review. Prev Med 2004;39(1):157-63.

7. Robert Wood Johnson Foundation. Recess Rules - Why the undervalued playtime may be
America’s best investment for healthy kids and healthy schools. Robert Wood Johnson

Foundation. 2007. http://www.rwijf.org/files/research/sports4kidsrecessreport.pdf.

8. Huberty JL, Siahpush M, Beighle A, Fuhrmeister E, Silva P, Welk GJ. Ready for Recess:
A pilot study to increase physical activity in elementary school children. J Sch Health
2011;81:251-7.

9. National Association for Sport and Physical Education. Recess for Elementary School

Students [Position paper]. Reston, VA, 2006.


http://www.rwjf.org/files/research/sports4kidsrecessreport.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hinkley T, Crawford D, Salmon J, Okely AD, Hesketh K. Preschool children and
physical activity: A review of correlates. Am J Prev Med 2008;34(5):435-41.

Sallis JF, Prochaska JJ, Taylor WC. A review of correlates of physical activity of children
and adolescents. Med Sci Sports Exerc 2000;32:963-75.

van der Horst K, Chin A Paw MJ, Twisk JWR, van Mechelen W. A brief review on
correlates of physical activity and sedentariness in youth. Med Sci Sports Exerc
2007;39:1241-50.

Ridgers ND, Stratton G, Fairclough SJ. Physical activity levels of children during school
playtime. Sports Med 2006;36(4):359-71.

Sallis JF, Owen N. Ecological models of health behaviour. In: Glanz K, Rimer BK,
Marcus Lewis F, editors. Health Behavior and Health Education: Theory, Research and
Practice. 3" ed. San Francisco: Jossey-Bass; 2002: p. 462-84.

Haug E, Torsheim T, Sallis JF, Samdal O. The characteristics of the outdoor school
environment associated with physical activity. Health Educ Res. 2010;25(2):248-56.
Barfield JP, Rowe DA, Michael TJ. Interinstrument consistency of the Yamax Digi-
Walker pedometer in elementary school-aged children. Meas Phys Educ Exerc Sci
2004;8(2):109-16.

Beighle A, Morgan CF, Le Masurier G, Pangrazi RP. Children's physical activity during
recess and outside of school. J Sch Health 2006;76(10):516-20.

Brusseau TA, Kulinna PH, Tudor-Locke C, Ferry M, van der Mars H, Darst PW.
Pedometer-determined segmented physical activity patterns of fourth- and fifth-grade
children. J Phys Act Health 2011;8(2):279-86.

Dale D, Corbin CB, Dale KS. Restricting opportunities to be active during school time:
Do children compensate by increasing physical activity levels after school? Res Q Exerc

Sport 2000;71:240-8.



20.

21.

22,

23.

Faison-Hodge J, Porretta DL. Physical activity levels of students with mental retardation
and students without disabilities. Adapt Phys Act Q 2004;21:139-52.

Foley JT, Bryan RR, McCubbin JA. Daily physical activity levels of elementary school-
aged children with and without mental retardation. J Dev Phys Disabil 2008;20(4):365-
78.

Horvat M, Franklin C. The effects of the environment on physical activity patterns of
children with mental retardation. Res Q Exerc Sport 2001;72(2):189-95.

Joens-Matre RR, Welk GJ, Calabro MA, Russell DW, Nicklay E, Hensley LD. Rural-
urban differences in physical activity, physical fitness, and overweight prevalence of

children. J Rural Health 2008;24(1):49-54.

24. McKenzie TL, Sallis JF, Elder JP, et al. Physical activity levels and prompts in young

25.

26.

27.

28.

29.

children at recess: A two-year study of a bi-ethnic sample. Res Q Exerc Sport
1997;68(3):195-202.

McKenzie TL, Crespo NC, Baquero B, Elder JP. Leisure-time physical activity in
elementary schools: Analysis of contextual conditions. J Sch Health 2010;80(10):470-7.
Pitetti KH, Beets MW, Combs C. Physical activity levels of children with intellectual
disabilities during school. Med Sci Sports Exerc 2009;41(8):1580-6.

Rosser Sandt DD, Frey GC. Comparison of physical activity levels between children with
and without autistic spectrum disorders. Adapt Phys Act Q 2005;22:146-59.

Sarkin JA, McKenzie TL, Sallis JF. Gender differences in physical activity during fifth-
grade physical education and recess periods. J Teach Phys Educ 1997;17:99-106.
Scruggs PW, Beveridge SK, Watson DL. Increasing children's school time physical

activity using structured fitness breaks. Pediatr Exerc Sci 2003;15:156-69.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Stellino MB, Sinclair CD, Partridge JA, King KM. Differences in children's recess
physical activity: recess activity of the week intervention. J Sch Health 2010;80(9):436-
44,

Tudor-Locke C, Lee SM, Morgan CF, Beighle A, Pangrazi RP. Children's pedometer-
determined physical activity during the segmented school day. Med Sci Sports Exerc
2006;38(10):1732-8.

Jones NR, Jones A, van Sluijs EMF, Panter J, Harrison F, Griffin SJ. School
environments and physical activity: The development and testing of an audit tool. Health
Place. 2010;16:776-83.

McLaughlin E, O'Donoghue PG. Activity profile of primary school children in the
playground. J Hum Movement Studies 2002;42(2):91-108.

Ridgers ND, Stratton G. Physical activity during school recess: The Liverpool Sporting
Playgrounds Project. Pediatr Exerc Sci 2005;17(3):281-90.

Ridgers ND, Stratton G, Fairclough SJ. Assessing physical activity during recess using
accelerometry. Prev Med 2005;41(1):102-7.

Ridgers ND, Stratton G, Clark E, Fairclough SJ, Richardson DJ. Day-to-day and seasonal
variability of physical activity during school recess. Prev Med 2006;42(5):372-4.
Ridgers ND, Stratton G, Fairclough SJ, Twisk JWR. Children's physical activity levels
during school recess: a quasi-experimental intervention study. Int J Behav Nutr Phys Act
2007;4:19.

Ridgers ND, Fairclough SJ, Stratton G. Variables associated with children's physical
activity levels during recess: the A-CLASS project. Int J Behav Nutr Phys Act 2010;7:74.
Ridgers ND, Fairclough SJ, Stratton G. Twelve-month effects of a playground
intervention on children’'s morning and lunchtime recess physical activity levels. J Phys

Act Health 2010;7(2):167-75.



40.

41.

42.

43.

44,

45.

46.

47.

48.

Ridgers ND, Stratton G, McKenzie TL. Reliability and validity of the System for
Observing Children's Activity and Relationships during Play (SOCARP). J Phys Act
Health 2010;7(1):17-25.

Sleap M, Warburon P. Physical activity levels of 5-11 year-old children in England as
determined by continuous observation. Res Q Exerc Sport 1992;63(3):238-45.

Stratton G, Ridgers ND, Fairclough SJ, Richardson DJ. Physical activity levels of normal-
weight and overweight girls and boys during primary school recess. Obesity (Silver
Spring) 2007;15(6):1513-9.

Waring M, Warburton P, Coy M. Observation of children's physical activity levels in
primary school: Is the school an ideal setting for meeting government activity targets?
Eur Phy Educ Rev 2007;13(1):25-40.

Dyment JE, Bell AC, Lucas AJ. The relationship between school ground design and
intensity of physical activity. Child Geog 2009;7(3):261-76.

Parrish AM, Iverson D, Russell K, Yeatman H. Observing children's playground activity
levels at 13 Illawarra primary schools using CAST2. J Phys Act Health 2009;6(Suppl
)1:589-96.

Parrish AM, Russell K, Yeatman H, Iverson D. What factors influence children's activity?
Br J Sch Nurs 2009;4(1):6-9.

Willenberg LJ, Ashbolt R, Holland D, et al. Increasing school playground physical
activity: A mixed methods study combining environmental measures and children's
perspectives. J Sci Med Sport 2010;13(2):210-6.

Zask A, van Beurden E, Barnett L, Brooks LO, Dietrich UC. Active school playgrounds -

Myth or reality? Results of the "Move It Groove It" Project. Prev Med 2001;33:402-8.



49.

50.

51.

52.

53.

54.

55.

56.

57.

Fjortoft I, Kristoffersen B, Sageie J. Children in schoolyards: Tracking movement
patterns and physical activity in schoolyards using global positioning system and heart
rate monitoring. Landscape Urban Plan 2009;93(3-4):210-7.

Haug E, Torsheim T, Samdal O. Physical environmental characteristics and individual
interests as correlates of physical activity in Norwegian secondary schools: The health
behaviour in school-aged children study. Int J Behav Nutr Phys Act 2008;5:47.

Haug E, Torsheim T, Samdal O. Local school policies increase physical activity in
Norwegian secondary schools. Health Promot Int 2010;25(1):63-72.

Duncan JS, Badland HM, Schofield G. Combining GPS with heart rate monitoring to
measure physical activity in children: A feasibility study. J Sci Med Sport
2009;12(5):583-5.

Hohepa M, Scragg R, Schofield G, Kolt GS, Schaaf D. Social support for youth physical
activity: Importance of siblings, parents, friends and school support across a segmented
school day. Int J Behav Nutr Phys Act 2007;4:54.

Hohepa M, Scragg R, Schofield G, Kolt GS, Schaaf D. Self-reported physical activity
levels during a segmented school day in a large multiethnic sample of high school
students. J Sci Med Sport 2009;12(2):284-92.

Pan CY. Objectively measured physical activity between children with autism spectrum
disorders and children without disabilities during inclusive recess settings in Taiwan. J
Autism Dev Disord 2008;38(7):1292-301.

Pan CY. School time physical activity of students with and without autism spectrum
disorders during PE and recess. Adapt Phys Act Q 2008;25(4):308-21.

Tsujii N, Okada A, Kaku R, et al. Association between activity level and situational
factors in children with attention deficit/hyperactivity disorder in elementary school.

Psychiatry Clin Neurosci 2007;61(2):181-5.



58.

59.

60.

61.

62.

63.

64.

65.

Tsujii N, Okada A, Kaku R, Kuriki N, Hanada K, Shirakawa O. Differentiation between
attention-deficit/hyperactivity disorder and pervasive developmental disorders with
hyperactivity on objective activity levels using actigraphs. Psychiatry Clin Neurosci
2009;63(3):336-43.

Lopes V, Vasques CMS, Pereira MBFLO, Maia JAR, Malina RM. Physical activity
patterns during school recess: A study in children 6 to 10 years old. Int Electron J Health
Educ. 2006;9:192-201.

Mota J, Silva P, Santos MP, Ribeiro JC, Oliveira J, Duarte JA. Physical activity and
school recess time: Differences between the sexes and the relationship between children's
playground physical activity and habitual physical activity. J Sports Sci 2005;23(3):269-
75.

Sit CH, McKenzie TL, Lian JM, McManus A. Activity levels during physical education
and recess in two special schools for children with mild intellectual disabilities. Adapt
Phys Act Q 2008;25(3):247-59.

Jennings-Aburto N, Nava F, Bonvecchio A, et al. Physical activity during the school day
in public primary schools in Mexico City. Salud Publica Mex 2009;51(2):141-7.
Gonzalez-Suarez CB, Grimmer-Somers K. Physical activity pattern of prepubescent
Filipino school children during school days. J Sch Health 2009;79(7):304-11.

Verstraete SJ, Cardon GM, DeClercq DL, De Bourdeaudhuij IM. Increasing children's
physical activity levels during recess periods in elementary schools: the effects of
providing game equipment. Eur J Public Health. 2006;16(4):415-9.

Ridgers ND, Toth M, Uvacsek M. Physical activity levels of Hungarian children during

school recess. Prev Med 2009;49(5):410-2.



66.

67.

68.

69.

70.

71.

72,

73.

74.

Martinez-Gomez D, Calabro MA, Welk GJ, Marcos A, Veiga OL. Reliability and validity
of a school recess physical activity recall in spanish youth. Pediatr Exerc Sci
2010;22(2):218-30.

Gavarry O, Bernard T, Giacomoni M, Seymat M, Euzet JP, Falgairette G. Continuous
heart rate monitoring over 1 week in teenagers aged 11-16 years. Eur J Appl Physiol
1998;77:125-32.

Pellegrini AD, Bohn CM. The role of recess in children's cognitive performance and
school adjustment. Edu Res 2005;34(1):13-19.

Ramstetter CL, Murray R, Garner AS. The crucial role of recess in schools. J Sch Health
2010;80(11):517-26.

Lee SM, Burgeson CR, Fulton JE, Spain CG. Physical education and physical activity:
results from the School Health Policies and Programs Study 2006. J Sch Health
2007;77(8):435-63.

Ginsburg KR. The importance of play in promoting health child development and
maintaining strong parent-child bonds. Pediatrics 2007;119:182-91.

Ridgers ND, Timperio A, Crawford D, Salmon J. Five-year changes in school recess and
lunchtime and the contribution to children’s daily physical activity. Brit J Sports Med
doi:10.1136/bjsm.2011.084921.

Sallis JF, Conway TL, Prochaska JJ, McKenzie TL, Marshall SJ, Brown M. The
association of school environments with youth physical activity. Am J Public Health
2001;91:618-20.

Wechsler H, Devereaux AB, Davis M, Collins J. Using the school environment to

promote physical activity and healthy eating. Prev Med 2000;31:5121-S37.



75. Blatchford P, Baines E, Pellegrini AD. The social context of school playground games:
Sex and ethnic difference, and changes over time after entry to junior school. Br J Dev
Psychol 2003;21:481-505.

76. Boyle DE, Marshall NL, Robeson WW. Gender at play - Fourth-grade girls and boys on
the playground. Am Behav Sci 2003;46(10):1326-45.

77. Evans J. Children's attitudes to recess and changes taking place in Australian primary

schools. Res Education. 1996;56:49-61.



Figure Legend:

Figure 1: Flow diagram of search results published between January 1990 and April 2011



Table 1: Rules for classifying variables regarding strength of associations with recess

physical activity™

Studies supporting Summary code Explanation of code

association (%)

0-33 0 No association

34-59 ? Indeterminate/inconclusive association
60-100 + Positive association

60-100 - Negative association

When an outcome had been studied four or more times, it was coded as 00, ??, ++, or --




Table 2: Summary of reported outcomes of studies published January 1990 to April 2011

Correlate Found association with PA Found no association with Summary | Summary
during recess PA during recess coding code
References Association | References n/N for | Association
(+1-) row (%) (-/+)
Individual variables
Behavioral
Day-to-day variability 36 0/1 (0) 0
Physical conflict 40 + 1/1 (100) +
frequency
Sedentary activities (time) | 40 - 1/1 (100) -
Play ball games 46 + 1/1 (100) +
Sports activities (time) 40 + 1/1 (100) +
Biological
Age 30, 33", 39, 59, 67 - 17, 34, 35, 37, 52, 55" 5/15 (33) 00
33%, 54, 55, 63 +
Grade level 15 - 20, 23 1/4 (25) 00
18 +
BMI (overweight) 18¢ 39>¢ 54° - 18°, 30, 39°, 40, 42, 54° 3/10 (30) 00
54" +
Body mass 67 1/1 +
Maturation 67 - 1/1 +
Ethnicity (Caucasian) 54 - 18 1/2 (50) ?
Fitness 20 0/1 (0) 0
Sex (male) 15, 16, 17, 18, 21°%, 23, 25, 28, + 22°,27,29™% 30, 35°, 387, 32/43 (74) ++
295 31, 32, 34, 35, 37, 38", 43°° 47 49, 62, 63, 66
39, 40, 42, 43*"¢, 45, 46, 47",
48, 51, 52, 54, 59, 64, 65, 66
60 -
Special educational needs | 21, 55, 56, 58™°° + 20, 27, 57, 58" 4/8 (50) ?2?




(no disability)

Cognitive
Interest in physical 50, 51 2/2 (100) +
activity
Enjoyment 29 0/1 (0) 0
Social
Group size (10 or more) 40 1/1 (100) +
Perceived encourgement 53%¢! 53%e] 53001 53N 53%91 530N 416 (67) ++
SES (low) 61°, 63° 45, 63° 2/4 (50) 2?
Supervision® 25, 46 (observation, presence) 38, 40, 47*7 48 3/8 (38) ?2?
Supervision® 47"
Teacher management 46, 48 0/2 (0) 0
Physical environment
Aesthetics 32 0/1 (0) 0
Unfixed equipment 25, 382 40, 46, 47°, 48 38", 46 (# of balls), 47°, 48 6/10 (60) ++
(ball/child ratio)”
Facility Availability and
Accessibility
Outdoor physical activity | 15 (sledding hill, soccer field 15 (ball areas, green spaces, 3/12 (25) 00
areas %), 50 (green space) soccer field"), 47 (sports
fields), 50 (ball areas, soccer
fields, ski, water, woods)
Outdoor space 38 (space/child)® 38 (space/child?, total 1/4 (25) 00
space), 46 (total space)
Indoor physical activity 50 (gym) 50 (ice skating, swimming) 1/3 (33) 0
spaces/areas
Fixed equipment/markings | 15 (equipment®, hopscotch), 15 (boarding area, fixed 8/19 (42) 7?

44, 46 (markings, shading),
47%, 50 (equipment, obstacle
course)

equipment', hopscotch',
obstacle course), 32
(design), 38 (fixed
equipment, markings), 50




(boarding area, climbing,
fenced court yard)

Fixed equipment/markings

47°

Overall facility provision | 15', 32 (sports provision), 50, + 15™, 32 (facility provision) 4/6 (67) ++
51
Play location (indoor) 19 - 65 1/2 (50) ?
Play surface (grass) 44, 46 + 47 2/3 (67) +
School location (rural) 23 + 1/1 (100) +
Seasons/temperature/ 38 (temp)®, 40 (temp), 46 - 34 (season), 36 (season), 38 4/9 (44) 7?
weather (raining, temp) (temp)?, 46 (humidity), 48
(heat stress)
Organizational/Policy
Written policy 51 + 1/1 (100) +
PA program involvement 51 0/1 (0) 0
Organized activities 51 + 1/2 (50) ?
25 -
Number on roll 48 - 38 1/2 (50) ?
Recess duration 39%¢HR 45 + 37, 39*¢ 39*°¢ 3/7 (43) 2?
24, 39°°A°C 46 -
Class time vs. recess 22° - 1/1 (100) -
Fitness break vs. recess 29 + 1/1 (100) +
Morning vs. Lunchtime 25 + 1/2 (50) ?
recess
48 -
PE vs. recess 20,26"°, 41, 61° - 417 (57) 2?
26" °, 28°, 56, 62 + 28"
Provision of PE (5x/wk - 51 0/1 (0) 0
Yes)
Number of daily recess 34 0/1 (0) 0

periods




Note: The summary code is an overall summary of the findings for each variable: 0 = No association; ? = Indeterminate/inconclusive
association; + = Positive association; - = Negative association.

! Perceived encouragement includes that from friends, parents, school and teachers.

2 Supervision from adults (e.g. lunchtime assistants) and teachers - no direct management or organization of games/activities during recess/lunch
% Data collected from special population only

* Data from children without disorders in studies that included special populations

% Association for MPA (moderate physical activity)
® Association for VPA (vigorous physical activity)
¢ Association for recess

¢ Association for lunchtime

¢ Association for friend support

f association for overall support

9 Association for parent support

h Association for school support

' Association for junior high adolescents



J Association for senior high adolescents
* Association for adolescent males

' Association for adolescent females

™ Association for primary school children
" Association for central adiposity

° Association for girls

P Association for boys

HR = heart rate; ACC = accelerometry; Step = Pedometer; ADHD = Attention-deficit/hyperactivity disorder; PDD = Pervasive developmental

disorders
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