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ABSTRACT

Background: Our research examined the scientific literature to determine the influence of the playground environment (size,
type of surface, playground marking, and access to equipment) on physical activity (PA) by gender across different educational
stages (early childhood, primary, and secondary education).

Methods: The review process followed the PRISMA statement and inclusion criteria, as well as the PICOs framework to select the
population and outcomes of the review. The studies were selected by two independent reviewers, and their quality was assessed
using the Hawker tool.

Results: In early childhood education, the association between PA and playground markings and access to playground equipment
showed no gender differences in terms of PA. In primary education, moderate-to-vigorous PA (MVPA) was higher for boys on
artificial surfaces, multisport courts, and with access to sports equipment than for girls. In secondary education, boys performed
more MVPA than girls both with and without sports equipment, and on multisport courts.

Conclusion and Implications: The design of the school playgrounds should consider the type of surface (green, natural, or
artificial), playground markings (multisport or game courts), the availability of space during recess, and access to game equipment
to meet the play preferences of boys and girls.

1 | Introduction social support [3]. In this regard, the World Health Organiza-

tion recommends that children and adolescents engage in at least

The benefits of daily physical activity (PA) have been highlighted
in children and adolescents, specifically due to its benefits for
physical health (e.g., improvements in body composition or car-
diometabolic biomarkers) [1]. Daily PA is also associated with
improved psychological health by mitigating cognitive decline or
symptoms of depression, anxiety, and stress [2], and enhancing

60 min of moderate-to-vigorous PA (MVPA) per day, but it is also
important to increase movement of any intensity [4]. However,
despite the importance of PA for health, a study carried out in
57 countries revealed that only a small proportion of children
around the world (between 27% and 33%) meet the current rec-
ommendations [5]. Specifically, nearly 85% of children were not
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sufficiently physically active [6]. In this sense, most of the inter-
ventions developed did not succeed in increasing PA levels among
those who need it most, such as girls [7].

In this context, the educational center provides a great opportu-
nity to increase daily PA [8], due to the large amount of time that
children spend there [9]. Indeed, there are different alternatives
that are proven to be effective in increasing children’s PA levels
such as: active commuting to/from school [10], Physical Educa-
tion lessons [11], or PA during recess [12]. Specifically, school
recess offers an opportunity for children and adolescents to be
physically active [13], and could provide up to 40% of the recom-
mended daily PA [14].

Due to the use of the playground as an area specifically designated
for play or recreation [15], different studies have analyzed the
percentages of MVPA during school recess in different countries.
According to them, a gender gap was observed in relation to com-
pliance with the recommended 40% of the daily PA (e.g., 32.6%
boys and 24% girls in France [16], 32.9% boys and 25.3% girls
in England [17] and 37.2% boys and 24.4% girls in Spain [18]).
In this regard, several studies have examined the factors in the
school playground environment that may contribute to improved
PA during school recess. For instance, the availability of green
areas and larger playground size [19, 20], playground markings
[21, 22], specific areas for organized activities, teacher-supervised
activities [23], or access to playground equipment [24, 25].

Different reviews have been conducted to systematize the scien-
tific evidence, but they have focused on the effectiveness of inter-
vention programs aimed at increasing PA during school recess,
with a focus on early childhood and children [26, 27], children
[28], and children and adolescents [29, 30]. However, to our
knowledge, none of these reviews have analyzed gender differ-
ences, which is crucial given the need to increase PA in all chil-
dren, but especially among girls [7].

Therefore, in order to implement effective interventions aimed
at increasing PA levels in children and adolescents, an adequate
understanding of how to optimally design school playgrounds is
required. Moreover, it is crucial to analyze the different educa-
tional stages and how boys and girls may benefit from different
playground characteristics based on their developmental matu-
rity, to inform the most effective interventions.

Consequently, the objective of this review was to analyze the asso-
ciation of school playground structural elements (size, type of
surface, playground markings and access to equipment) with PA
time (light [LPA], moderate [MPA], vigorous [VPA], and MVPA
intensity) during school recess by gender, differentiating by edu-
cational stage (early childhood, primary, and secondary educa-
tion).

2 | Methods
Literature Search

21 |

In this systematic literature review, the following databases
(Pubmed, Web of Science, Scopus, and SportDiscus) were used

to screen articles published from January 1, 2013, to March 31,
2025. The review process was guided by the PRISMA statement
[31], and the PICOs framework was used to select the studies
included in this review. Our systematic review protocol is regis-
tered in PROSPERO (registration number: CRD42024573410).

To search for studies in the different databases, four categories
were defined: Physical Activity, School Environment, Population,
and Gender. The specific terms used in the search were derived
from a thorough review of the scientific literature. In addition,
the Boolean operators AND and OR were used with the follow-
ing keywords related to the aforementioned categories: (physical
activity* OR exercise* OR motor activity OR sedentary*) AND
(physical environment OR physical structures OR playground*
OR school recess OR playground mark* OR game equipment OR
green*) AND (kindergarten OR school OR elementary OR pri-
mary OR middle school OR high school OR secondary school
OR toddler OR youth OR young OR adolescent* OR child* OR
student*) AND (girls OR boys OR male OR female OR gender
OR sex). These terms were adapted for use in each database (see
Appendix).

2.2 | Data Collection

The search process was conducted by two independent
researchers. Based on the guidelines provided by the PRISMA
model, the inclusion criteria were as follows: (a) studies pub-
lished in English and Spanish; (b) studies published between
2013 and March 2025; (c) studies conducted in early child-
hood education (ages 3-5), primary education (ages 5-11),
and secondary education (ages 12-16); (d) studies that pro-
vided data separately by gender; (e) studies that provided
cross-sectional results. In the case of intervention studies,
baseline data had to be reported; (f) quantitative studies that
provided PA outcomes according to the playground environ-
ment (size, type of surface, playground markings, and access
to equipment). Regarding the exclusion criteria, these were: (a)
studies focused on a population with any type of pathology;
(b) methodological studies, reviews, theses, and conference
publications.

According to the inclusion and exclusion criteria, a total of 1926
studies were obtained from the four databases: Web of Science
(412 studies), Scopus (463 studies), Pubmed (336 studies), and
SPORTDiscus (85 studies). Subsequently, 652 duplicate studies
were removed. After reading the titles and abstracts, a further 568
studies were excluded. Finally, after a thorough review of the full
texts, only 16 studies met both the inclusion and exclusion crite-
ria. (see Figure 1).

2.3 | Assessment of Quality of Studies

An assessment tool proposed by Hawker [32] based on a rating
scale: Good, Fair, Poor, and Very Poor, was used to assess the
quality of the studies. The quality assessment was not used as a
basis for excluding stories, but to assist in the interpretation of the
results (see Table 1).

Two reviewers evaluated the quality of the studies independently.
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FIGURE1 | Flowchart of the selection of the studies.
TABLE1 | Assessment of the Quality of the studies.
Abstractand Introduction = Method Data Ethics Findings/ Transferability/ Implications
Author title and aims and data Sampling analysis and bias results generalizability  and usefulness
Anthamatten et al. [33] Good Good Good Good Good Good Good Good Good
Anthamatten et al. [34] Good Good Good Good Good Good Good Good Good
Gomes et al. [35] Good Good Good Good Good Good Good Good Fair
Martensson et al. [36] Good Good Good Good Good Poor Good Good Good
Andersen et al. [37] Good Good Good Fair Good Fair Good Good Fair
Grant et al. [38] Good Good Good Good Good Good Good Good Good
Pawlowski et al. [39] Good Good Good Good Good Good Good Good Good
Dudley et al. [40] Good Good Good Good Good Good Good Good Poor
Howe et al. [41] Good Good Good Good Good Good Good Good Fair
Escaron et al. [42] Good Good Good Good Good Good Good Good Good
Miittd et al. [43] Good Good Good Good Good Good Good Good Good
Pereira et al. [44] Good Good Good Good Good Good Good Good Poor
Graham et al. [45] Good Good Good Good Fair Fair Good Good Good
Ambolt et al. [46] Good Good Good Good Good Good Good Good Fair
Raney et al. [47] Good Good Good Good Good Good Good Good Good
Barenie et al. [48] Good Good Good Poor Good Good Good Good Fair

3 | Findings

Regarding the measurement of PA, different tools were used:

The systematic review includes 16 studies from 3 continents: 8
studies from Europe [35-37, 39, 43-46], 7 studies from America
(all from the United States) [33, 34, 38, 41, 42, 47, 48], and 1 study
from Oceania [40].

In relation to the age of the population, 1 study focused on early
childhood education [43] and 12 studies focused on primary edu-
cation [33-36, 38, 39, 41, 44-48]. One study covered both early
childhood and primary education [40] and two studies addressed
both primary and secondary education [37, 42].

five studies used an accelerometer [37, 39, 43, 44, 46], one study
used a pedometer [36] and one study used a questionnaire [35].
Finally, other studies used observational tools, such as: six stud-
ies, SOPLAY (System for Observing Play and Leisure Activity in
Youth) [33, 34, 38, 42, 45, 48]. One study used SOCARP (System
for Observing Children’s Activity and Relationships During Play)
[40]. One study used VIDO (Video Direct Observation) [41] and
finally, the study carried out by Raney et al. [47] used SOPLAY
and SOCARP.

The playground environment was classified into four categories:
size of the playground, type of playground surface, playground
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[ TYPE | [ DEFINITION | | EXAMPLES |
SIZE OF THE . Cann.
PLAYGROUND | SIZE — Squared meters for PA practice. —— <200; 900; >2700
Rubber, concrete, asphalt, cement, paving stone.
—  ARTIFICIAL — Surfaces created by humans. —— K e eramic > »
- .
E | PLIYY(ISEROOII;ND HE GREEN Surfaces with the presence or L lant den. bushes. t Gr
2 SURFACE completely of plants and/or tres. awn, plants, garden, bushes, trees, Grass.
Z
2 8 studies — NATURAL Surfaces maieagﬁglaterlals from Rock, sand, wood chips, gravel, open field.
ot
% | MULTI-SPORTS | | Markings courts for specific Basketball, tetherball, marching, soccer,
S PLAYGROUND COURTS sports practice. American football, volleyball.
=) MARKINGS
% L{ SURFACE GAME |—| Markings g’} the grqt.fl_nd for L | Four squares, nine squares. Hopscotch.
3 separation and for specific games.
& Fixed " . t Climbing wall, football goals, baskets, skateboard
g SPORT 1xed sports equipment. ramp, balance bars.
< EQUIPMENT
] Q N . Balls, badminton rackets, sticks, bat, baseball
a on-fixed sports equipment. — glove.
Hurdles, swings (seesaws, slides, bridges, merry-
ACCESS TO Fixed equipment. — go-rounds), tires, agility ladders, playhouse,
— PLAYGROUND FREE PLAY sandbox. logs.
EQUIPMENT Ropes, skipping ropes, frisbee, juggling, frisbees,
Non-fixed equipment. — giant ball, hoops, stilts, bottle caps, mats, bags,
9 studies throw/catch game:
WITHOUT Absence of material available for
EQUIPMENT sports practice or games.

FIGURE2 |

markings, and access to playground equipment (Figure 2). The
association between the school environment elements and PA is
shown in Table 2.

3.1 | Size of the Playground

This category was analyzed in three studies, all of them focused
on primary education. One study found that girls performed more
PA in larger playgrounds compared to boys [34]. However, two
studies did not report significant gender differences [35, 44].

3.2 | Type of Playground Surface
The type of playground surface was analyzed in eight studies
(early childhood and primary education).

One study conducted in early childhood education showed no
significant differences by gender [43].

In primary education, two of the seven studies included in the
review reported higher levels of MVPA on artificial 33, 37], green
[33], and natura [37] surfaces in boys than in girls. Meanwhile,
three studies showed more MVPA on artificial [35], green [34,41],
and natural [34, 45] surfaces in girls than in boys. In contrast,
one study associated lower PA on natural and artificial surfaces in
girls than in boys [48]. Finally, another study revealed no gender
differences [36].

Classification of the structural elements of the school playground.

3.3 | Playground Markings
Playground markings were analyzed in nine studies (early child-
hood, primary, and secondary education).

Classified by educational stage, one study involving early child-
hood and primary education presented an association for boys,
reporting more VPA on multisport courts than for girls [40].

In primary education, from the total of eight studies, three studies
reported more VPA [41] and MVPA [45, 47] on multisport courts
in boys than girls. Another study showed increased PA time in
both boys and girls [48]. Finally, four studies did not show signif-
icant gender differences [36, 38, 39, 46].

Finally, a study conducted with children and adolescents revealed
that, on multisport courts, children performed more MVPA com-
pared to adolescents. Additionally, MVPA levels were found to be
higher in boys than in girls across both age groups [37].

3.4 | Access toPlayground Equipment

Access to playground equipment was analyzed in nine studies
(early childhood, primary, and secondary education). Classified
by educational stage, two studies focused on early childhood edu-
cation. One study, conducted in early childhood and primary edu-
cation, found that boys performed more VPA than girls [40]. The
other study showed no significant differences by gender [43].
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TABLE 2 | Characteristics and results of the selected studies.
Assessment method
Authors/country/ Participants/age/ Physical
year educational stage activity Environment Results
Anthamatten, Brink 9 schools SOPLAY SOPLAY Type playground surface: Boys performed more MVPA than
etal. [33] Primary education girls on artificial surface (7.48%, p =0.002) and green surface
United States (15.65%, p=10.002)
2014 Access to playground equipment: Boys performed more
MVPA than girls in free play equipment (6.47%, p =0.003)
and areas without equipment (9.01%, p > 0.001)
Anthamatten, Fiene 24 schools SOPLAY SOPLAY Size of the playground: Girls performed 2.46% more PA than
et al. [34] (n=9900) boys with the addition of each feature per 1000 square feet of
United States 5-12years old space
2014 Primary education Type playground surface (green and natural surface) and
access to game equipment (sport game equipment): A weak
statistically significant association (b= 2.73, CI 0.36; 5.10;
p=0.024) with MVPA was observed only in girls
Gomes et al. [35] 24 schools Godin and Sheophard Structured inventory  Size of the playground: School size had a significant effect on
Portugal (n=1075) questionnaire constructed by the children’s PA, with increasing school size increasing the total
2014 6-10years old author PA (0.254 +0.066, p = 0.002). There were no significant
47.62% girls differences by gender
Primary education
Maértensson et al. [36] 2 schools Pedometer Geographic information Type playground surface, playground markings and access to
Sweden (n=197) (SW-200 Tokyo, Japan) systems program game equipment: There were no statistically significant
2014 10-13 years old (ArcGIS.9/ArcMap 9.3) differences in PA between the different areas of the
Primary education playground by gender

Andersen et al. [37]
Denmark
2015

Grant et al. [38]
United States
2015

Pawlowski et al. [39]
Denmark
2016

Dudley et al. [40]
Australia
2018

Howe et al. [41]
United States
2018

4 (between schools and high

schools)
(n=1316)
11-14years old
53.2% girls

Primary education and
secondary education

1 school
(n=61)
Primary education

1 school
(n=81)
10-13years old
58% girls
Primary education
20 (schools)
4-12years old

Primary education

1 school
(n=23)
8-12years old
52.17% girls
Primary education

Actigraph GT3X

SOPLAY

Actigraph GT3X

SOPARC

VIDO

QStarz BT-Q1000X GPS  Type playground surface: In children, boys performed more

SOPLAY

BT-Q1000xt GPS

SOPARC

VIDO

MVPA than girls on artificial surfaces (15% and 9%,
p=<0.001 respectively), green surface (31% and 23%,
p=0.02, respectively) and natural surface (21% and 15%,
p=0.03, respectively)

Regarding differences between children and adolescents.
Children performed more MVPA than adolescents on
artificial surfaces (17% and 7%, p > 0.001, respectively) and
natural surfaces (21% and 12%, p = 0.01, respectively)
Playground markings: In children, boys performed more
MVPA than girls on multisports courts (28% and 16%,
p=0.001, respectively)

Regarding differences between children and adolescents.
Children performed more MVPA than adolescents on
multisports courts (27% and 15%, p > 0.001, respectively)

Playground markings (surface games): The results obtained
at baseline showed no significant differences by gender in
the lines painted on the concrete: four squares, nine squares
and hopscotch

Playground marking (soccer fields): The results obtained at
baseline showed no significant differences in PA by gender

Playground marking, access to playground equipment (sport
equipment): Boys performed 44.6% more VPA than girls
(39.6%) in the sports practice of soccer, basketball, handball,
rugby and touch football (p < 0.01)

Type playground surface: Girls performed more MVPA than
boys on green surface (field) (46% vs. 35%) (p > 0.05)
Playground marking: Boys performed more VPA than girls
on multisport courts (35%) than girls (14%) (p > 0.05)
Access to playground equipment (fixed sport equipment): Girls
performed more MVPA than boys in fixed sport equipment
(77% vs. 61%) (p > 0.05)

(Continues)
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TABLE2 | (Continued)

Assessment method

Authors/country/ Participants/age/ Physical

year educational stage activity Environment Results

Escaron et al. [42] 14 schools SOPLAY SOPLAY Access to game equipment: In children, boys performed

United States 5 high schools more MVPA in areas with/without equipment (69.2%

2019 (n=11,078) and 60.6% respectively, p < 0.0001) as well as in girls

6-16years old (62.3% and 53.3% respectively, p < 0.001).
48.66% girls In adolescents, boys performed more MVPA in areas
Primary education and with/without equipment (70.8% and 60.0%, respectively,
secondary education p=0.02) as well as in girls (50.8% and 29.3%,
respectively, p < 0.0001)
Maittd et al. [43] 66 preschools Actigraph WGT3X-BT EPAO Type of surface and access to game equipment: There
Finland (n=778) were no significant differences in PA by gender

SOPLAY and SOCARP  SOPLAY and SOCARP

2019 3-6years old
Early childhood education
Pereira et al. [44] 19 schools Actigraph GT3X+
Portugal (n=307)
2020 5-10years old
50.16% girls
Primary education
Graham et al. [45] 1 school SOPLAY
United Kingdom (n=528)
2021 5-11years old
50.8% girls
Primary education
Ambolt et al. [46] 4 schools Axiviti AX3
Denmark (n=376) Accelerometer
2022 9-12years old
Primary education
Raney et al. [47] 5 schools
United States (n=2275)
2023 5-12years old
48.1% girls
Primary education
Barenie et al. [48] 4 schools SOPLAY
United States (n=292)
2024 (51% girls)
Primary education

GPS Qstarz BT-Q1000x

Objetive audit Size of the playground and playground marking: There

were no significant differences in PA by gender

SOPLAY Type of Surface and playground markings: Boys
performed more MVPA on multisports courts (school
playground areas: 4 [30%] and 7 [35%]) than girls (school
playground areas: 4 [5%] and 7 [4%]). However, girls
performed more MVPA on social areas (artificial
surface) (36%) and climbing areas (natural surface)

(18%) than boys (20% and 16%, respectively)

Playground marking and access to game equipment:
and Ortofotos de There were no significant differences in PA by gender

GeoDanmark

Playground marking: There was an interaction effect
between location, area and gender for the activity score
(F [31,2992] =15.220, p < 0.001). Specifically, within
multisport zones (e.g., handball, tetherball, 4-square),
PA was higher in the playground with 10 unique play
zones compared to playgrounds with fewer zones for
boys from first and second grade and boys and girls from
third to fifth grade

SOPLAY Type of surface and access to game equipment (sport
equipment and free play): In boys, it was highest on both
swings (81% [95% CI: 75, 86]) and multisport courts (ball
area) (83% [95% CI: 77, 89]) and lowest on green surface
(64% [95% CT: 60, 67]). In girls, PA was highest on swings
(82% [95% CI: 77, 86]) and lowest on artificial surface

(56% [95% CI: 43, 69])

Note: n=number of participants.

Abbreviations: EPAO-SR, Environmental and Policy Evaluation Self-Report; GSHS, Global School-Based Student Health Survey; ISCOLE, School Environment Questionnaire; LPA, light physical activity; MVPA, moderate-to-vigorous
physical activity; PA, physical activity; SOCARP, System for Observing Children’s Activity and Relationships During Play; SOPARC, System of Observing Physical Activity in Recreation and Communities; SOPLAY, System for Observing Play

and Leisure Activity in Youth; VIDO, Video Direct Observation; VPA, vigorous physical activity.

In primary education, from the total of the seven studies, three
studies found that access to sports equipment was associated
with more MVPA in boys [42] and girls [34, 41]. Another study
reported more MVPA in boys during free play and without equip-
ment [33]. In addition, another study showed more MVPA in
children with access to free materials such as swings, in both boys
and girls [48]. Finally, two studies did not report any significant
differences by gender [36, 46].

Finally, the study conducted in both primary and secondary edu-
cation found that boys reported higher levels of MVPA in areas
with or without equipment compared to girls [42].

4 | Discussion

The aim of this review was to analyze the association of school
playground structural elements (size, type of surface, playground
markings, and access to equipment) with PA time (LPA, MPA,
VPA, and MVPA intensity) during school recess by gender, dif-
ferentiating by educational stage (early childhood, primary, and
secondary education).

In early childhood education, only one study examined the rela-
tionship between PA time during recess and playground mark-
ings and access to game equipment. The study revealed no sig-
nificant differences in PA by gender [43]. This observation could
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be attributed to the absence of role differences at this stage of
education, as children typically exhibit a strong preference for
free and spontaneous play, such as exploratory and symbolic play,
which does not involve competitive play [49]. The preference for
this type of play could also explain the lack of gender differ-
ences in access to game equipment. In this regard, school play-
grounds at this stage of education should provide open, and aes-
thetically pleasing environments that promote diverse forms of
play [50, 51].

In primary education, the dimensions of playgrounds have
received comparatively less attention than other aspects of the
school environment. The study by Fiene et al. [34] was the only
one that associated longer PA time with larger playgrounds in
girls. Two other studies reported no gender differences [35, 44].
Due to the limited number of studies, further research is needed
to fully understand its influence on the PA levels of boys and
girls. However, other structural elements such as surface type,
playground markings, and access to game equipment have shown
significant differences, as outlined in this review. In this regard,
it is possible that the distribution of space and access to game
equipment have more influence on PA time during school recess,
irrespective of gender, than the size of the playground itself.

Regarding artificial surfaces [33, 37], the use of multisport courts
[40, 45, 48] and access to sports equipment [40, 42] were associ-
ated with higher VPA or MVPA in boys than in girls. Based on
these structural elements of the playground, they appear to be
mainly intended for activities in which competition is present.
In these sports activities, there is a greater male dominance,
which may discourage girls’ participation. Also, the type of play
is related to group size, with larger groups engaging in sports,
while smaller groups tend to participate in walking or jumping
games. Consequently, a study conducted with children employed
a quantitative and qualitative analysis, revealing that factors such
as group size (large groups) were associated with higher MVPA in
boys during sports activities. In medium-sized and small groups,
higher MVPA was associated with activities such as walking,
skipping rope, and less motor-competent activities in girls [52].
However, two studies found that higher MVPA was only associ-
ated with access to sports equipment in girls [34, 41]. This result
may be related to another study that found girls may also be moti-
vated to participate in competitive sports such as football [53].
The scarcity of substantial MVPA outcomes in girls during such
sporting activities may be associated with social factors, including
boys’ acceptance of girls with higher motor proficiency, as well
as some rejection among girls through the use of terms such as
“tomboys” [53].

Additionally, another study associated higher PA on swings in
girls during recess [48]. In this regard, a study that interviewed
only primary school girls found they prioritized the use of areas
such as swings, obstacle courses, or dance equipment over tradi-
tional sports facilities [54].

In relation to green and natural surfaces, higher MVPA was asso-
ciated with boys [33, 37, 48] and girls [34, 41]. Nevertheless,
another study found no significant differences by gender [36].
These results highlight the importance of these areas for promot-
ing PA, particularly among girls, who tend to be less physically
active in designated areas such as sports fields. In addition, these

spaces can complement competitive games subject to rules that
are primarily played on asphalt surfaces and may encourage girls
to engage in PA. Consequently, additional studies are necessary
to explore the design of green and natural spaces that encourage
active play [25].

Regarding secondary education, only two studies analyzed this
educational stage. Both studies indicated that boys were shown
to be more physically active than girls, both with and without
equipment [42], on natural and artificial surfaces, and on mul-
tisport courts [37]. Similar outcomes were shown in a systematic
review that analyzed levels of PA in children and adolescents dur-
ing school hours, specifically during school recess [55].

In this sense, regarding differences in PA by gender, girls may be
less influenced than boys by socioecological factors at the indi-
vidual level such as age and gender, family support, and the ade-
quacy of school and community spaces that favor the choice of
low- or high-intensity physical activities [56]. More studies are
needed to corroborate these results regarding gender differences
in PA, particularly between primary and secondary education.
However, it is possible that the educational center’s resources for
promoting PA are more appealing to boys [57]. Therefore, this sit-
uation suggests that it may be necessary to restructure recess so
that girls and adolescents receive the same opportunities to be
physically active [58]. In this sense, the implementation of desig-
nated social areas, play spaces adapted to their motor competence
levels, and the creation of inclusive spaces for ball games could
contribute to maintaining PA in children and adolescents, with a
potential improvement in PA time for girls [59, 60].

This systematic review has some limitations that merit men-
tion. First, there is heterogeneity in the measurement of par-
ticipants’ PA due to the use of tools such as accelerometry,
direct observation, or questionnaires, which can make compar-
ison between studies difficult. There is also a lack of studies in
early childhood and secondary education that specifically ana-
lyze PA during school recess by gender. In this sense, studies that
focus on gender differences are necessary in order to establish
strategies and adapt the environment to reduce gender differ-
ences in PA levels.

5 | Implications for School Health Policy,
Practice, and Equity

Due to the importance of the educational center in the promo-
tion of healthy habits such as PA, an analysis of the playground
infrastructure can contribute to the development of strategies to
increase PA at each educational stage, as well as to help reduce
gender differences (see Figure 3):

— Inearly childhood education, school playgrounds should be
open spaces that encourage free and spontaneous play in
order to increase PA in both boys and girls.

— In primary education, areas or equipment designated for
competitive play are often more beneficial to boys than to
girls. In addition, green and natural surfaces, along with the
incorporation of non-sports equipment such as swings and
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HOW CAN I GET MY STUDENTS
TO BE MORE PHYSICALLY
ACTIVE DURING RECESS?

I According to educational sngjl\

EARLY
CHILDHOOD
EDUCATION

Creating open spaces can promote
physical activity through free and
spontaneous play in boys and
girls.

PRIMARY
EDUCATION

Areas or equipment designated for
competitive play encourage
physical activity for boys, while
green and natural surfaces and
non-sports equipment encourage
physical activity for girls.

SECONDARY
EDUCATION

Social areas, adapted play spaces,
and the creation of spaces for ball
games can contribute to
maintaining physical activity in
boys and girls.

FIGURE3 | Implications for educational center.

climbing structures, may promote increased PA among girls
during school recess.

— Insecondary education, the implementation of social areas,
adapted play spaces, and the creation of spaces for ball
games could contribute to maintaining PA in adolescents,
with a potential improvement in PA time for girls.

Future reviews should examine the effect of the changes in the
environment on PA levels in children and adolescents, taking into
consideration the differences expressed by gender.

6 | Conclusions

It is important to consider playground characteristics to increase
PA of both boys and girls across all educational stages. Specifi-
cally, it is suggested that the design of school playgrounds take
into account the type of surface (green, natural, or artificial), play-
ground markings (multisport or games courts), the availability

of space during recess, as well as access to game equipment, in
order to meet the play preferences of boys and girls. An appropri-
ate design of the school environment tailored to the educational
stage could contribute to the development of new intervention
strategies and programs aimed at increasing PA in children and
adolescents, while also reducing the gender gap in PA during
school recess.
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Appendix

Web of Science

Abstract: (((AB=(“physical activity*” OR “exercise*” OR “motor activ-
ity” OR “sedentary*”)) AND AB=(“physical environment” OR “physi-
cal structures” OR “playground*” OR “recess school” OR “playground
mark*” OR “game equipment” OR “green*”)) AND AB = (“kindergarten”
OR “school” OR “elementary” OR “primary” OR “middle school”
OR “high school” OR “secondary school” OR “toddler” OR “youth”
OR “young” OR “adolescent*” OR “child*” OR “student*”)) AND
AB = (“girls” OR “boys” OR “male” OR “female” OR “gender” OR “sex”).

Title: (((TI = (“physical activity*” OR “exercise*” OR “motor activity” OR
“sedentary*”)) AND TI=(“physical environment” OR “physical struc-
tures” OR “playground*” OR “recess school” OR “playground mark*”
OR “game equipment” OR “green*”)) AND TI=(“kindergarten” OR
“school” OR “elementary” OR “primary” OR “middle school” OR “high
school” OR “secondary school” OR “toddler” OR “youth” OR “young”
OR “adolescent*” OR “child*” OR “student*”)) AND TI=(“girls” OR
“boys” OR “male” OR “female” OR “gender” OR “sex”).

Scopus: Title and Abstract

TITLE-ABS (“physical activity*” OR “exercise*” OR “motor activity”
OR “sedentary*”) AND TITLE-ABS (“physical environment” OR “phys-
ical structures” OR “playground*” OR “recess school” OR “playground
mark*” OR “game equipment” OR “green*”) AND TITLE-ABS (“kinder-
garten” OR “school” OR “elementary” OR “primary” OR “middle school”
OR “high school” OR “secondary school” OR “toddler” OR “youth” OR
“young” OR “adolescent*” OR “child*” OR “student*”) AND TITLE-ABS
(“girls” OR “boys” OR “male” OR “female” OR “gender” OR “sex”).

Pubmed: Title and Abstract

((“physical activity*” [Title/Abstract] OR “exercise*” [Title/Abstract]
OR “motor activity” [Title/Abstract] OR “sedentary*” [Title/Abstract])
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AND (“physical environment” [Title/Abstract] OR “physical struc-
tures” [Title/Abstract] OR “playground*” [Title/Abstract] OR “recess
school” [Title/Abstract] OR “playground mark*” [Title/Abstract] OR
“game equipment” [Title/Abstract] OR “green*” [Title/Abstract]))
AND (“kindergarten” [Title/Abstract] OR “school” [Title/Abstract]
OR “elementary” [Title/Abstract] OR “primary” [Title/Abstract] OR
“middle school” [Title/Abstract] OR “high school” [Title/Abstract] OR
“secondary school” [Title/Abstract] OR “toddler” [Title/Abstract]
OR “youth” [Title/Abstract] OR “young” [Title/Abstract] OR
“adolescent*” [Title/Abstract] OR “child*” [Title/Abstract] OR “stu-
dent*” [Title/Abstract])) AND (“girls” [Title/Abstract] OR “boys”
[Title/Abstract] OR “male” [Title/Abstract] OR “female” [Title/Abstract]
OR “gender” [Title/Abstract] OR “sex” [Title/Abstract]).

SPORTDiscus

Abstract: AB (“physical activity*” OR “exercise*” OR “motor activity”
OR “sedentary*”) AND AB (“physical environment” OR “physical struc-
tures” OR “playground*” OR “recess school” OR “playground mark*” OR
“game equipment” OR “green*”) AND AB (“kindergarten” OR “school”
OR “elementary” OR “primary” OR “middle school” OR “high school”
OR “secondary school” OR “toddler” OR “youth” OR “young” OR “ado-
lescent*” OR “child*” OR “student*”) AND AB (“girls” OR “boys” OR
“male” OR “female” OR “gender” OR “sex”).

Title: TI (“physical activity*” OR “exercise*” OR “motor activity” OR
“sedentary*”) AND TI (“physical environment” OR “physical structures”
OR “playground*” OR “recess school” OR “playground mark*” OR “game
equipment” OR “green*”) AND TI (“kindergarten” OR “school” OR “ele-
mentary” OR “primary” OR “middle school” OR “high school” OR “sec-
ondary school” OR “toddler” OR “youth” OR “young” OR “adolescent*”
OR “child*” OR “student*”) AND TI (“girls” OR “boys” OR “male” OR
“female” OR “gender” OR “sex”).
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