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Abstract. School and physica education (PE) play an important role in promoting youth physical activity (PA). Although there is extensive evidence
about the correlates of PA in youth, few studies summarize these findings and criticaly connect them to PE based on a socio-ecologica approach. The
purpose of this article was to perform a narrative review of systematic reviews and of systematic reviews of reviews about the correlates of PA for
children and adolescents, and to identify practical implications to PE using a socio-ecological model as a framework. Reviews were identified from
searches in Pubmed, PsycINFO, Sportdiscus, ERIC, Web of science databases from 2000 through 2016. Based on established criteria, 20 reviews and
four reviews of reviews were analysed. Results were presented in tables and through a narrative synthesis. The main correlates of PA for children and
adolescents were: sex (male), age (inverse association), self-efficacy, previous PA, time spent outside (children), parental support, and access to
facilities/programs of PA. The implications for PE were critically anayzed around five emerging themes: (1) active PE, (2) learning focused PE and
PA for life, (3) Motivationd climate in PE and students' psychosocid profiles, (4) Family and friends, and (5) comprehensive school PA promotion.
Efforts to increase school and PE effectiveness by promoting active lifestyles require a comprehensive gpproach, and should be based on the design of
PE and PA programs and the implementation of strategies that build on the main multilevel correlates of PA.

Keywords: School, physical education, physical activity, correlates, socio-ecological, revision, children, adolescents.

Resumen. La escuday la educacion fisica (EF) desempefian un papel importante en la promocion de la actividad fisica (AF) en la juventud. Aunque
exige una amplia evidencia acerca de los corrdlatos de la AF en los jévenes, pocos estudios resumen estos hallazgos y los vinculan criticamente a la EF
basandose en un enfoque socio-ecoldgico. El propésito de este articulo fue realizar una revision narrativa de revisiones ssteméticas y de revisiones
sisteméticas de revisiones sobre los correlatos de la AF para nifios y adolescentes, e identificar implicaciones précticas para la EF, usando como marco
un modelo socio-ecoldgico. Las revisiones se identificaron a partir de blisquedas realizadas en las bases de satos de Pubmed, PsycINFO, Sportdiscus, ERIC,
y Web of science, de 2000 a 2016. Sobre la base de criterios establecidos, se andizaron 20 revisones y cuatro revisiones de revisiones. Los resultados
fueron presentados en tablas y mediante una sintesis narrativa. Los principales correlatos de la AF para nifios y adolescentes fueron: sexo (masculino),
edad (asociacion inversa), autoeficacia, AF previa, tiempo pasado fuera (nifios), apoyo de los padres y acceso a instalaciones/programas de AF. Las
implicaciones para la EF fueron analizadas criticamente drededor de cinco temas emergentes: (1) educacion fisica activa, (2) aprendizaje centrado en
la EF y laAF parala vida, (3) clima motiveciond en la EF y perfiles pscosocides de los estudiantes, (4) familiay amigos, y (5) la promocion integra
de la AF ecolar. Los esfuerzos para incrementar la efectividad de la escudlay de la EF en la promocion de etilos de vida activos, requieren un enfoque
integral y deben basarse en € disefio de programas EF y AF y laimplementacion de edtrategias basadas en los principaes correlatos a varios niveles de

AF

Palabras clave: Escuela, educacion fisica, actividad fisica, correlatos, socio-ecoldgico, revision, nifios, adolescentes.

Introduction

Promoting hedthy and physicdly active lifestylesisamain god
for schoolsand physical education (PE) (UNESCO, 2015). However,
because the mgjority of children and adolescents do not attain the
recommended leves of physica activity (PA) to benefit their hedth
(Hald et d., 2012; Sdlis et d., 2016; WHO, 2010), this becomes a
major chalenge. This Stuation is even more critica, when evidence
showsthet inectiveadolescentstend to beinactiveadults(Tdamaet d.,
2014) and that many chronic diseases, likeobesty and typel | digbetes,
gart during youth (WHO, 2010).

In order to design more effective school and PE programs and
drategies to promote physcaly active lifestyles, especidly outsde
school and throughot life, itisimportant to know which arethemain
factorsassociated with PA behaviour (Mckenzie & Lounsbery, 2013).
Thesefactorshavebeen extensively studied (eg. Bauman, Sdlis Wells,
Loos& Martin, 2012; Biddle, Cavill & Foster, 2011; Sdllis, Prochaska
& Taylor, 2000). According to the ecologic modd (Sdlis & Owen,
2015), therearemultiplelevelsof influence on PA, namdly, individua
(e.g. s=x, mativation), socid (e.g. friends support, family support) and
environmentd (e.g. equipment and PA programsin the community).
Becausemultileve interventionsare conddered to bemoreeffectivein
changing behaviours (Sdlis& Owen, 2015), for promoting PA within
and beyond PE and school contexts, a socio-ecological-approach is
required.

Althoughthereareseverd reviews(e.g. Sdliset d., 2000; Van der
Horg, Chin, Twisk & Van Mechelen, 2007) and reviews of reviews
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(eg.Baumenetd., 2012; Biddleet d., 2011) about themain corrdlates
of PA, few studies summarize the findings and connect them to school
and PE. Moreover, because factors at multiple levels can interact and
influence PA,, asocio-ecol ogi c gpproach of PE canbeaussful reference
for understanding the many ways on how PE professiona's can better
promote children and adolescent PA levels, within and beyond school,
andthroughout life(Devis-Devis, Bétran Carrillo& Peiré-Veert, 2015;
Martinsetd., 2016; O’ Connor, Alfrey & Payne, 2012; Solmon, 2015).

The present study had two main objectives: (1) to perform a
comprehengveand narrativereview of thesystematic reviewsor meter
andysis, andreviewsof reviewsabout the corrd ates of PA for children
and adolescents; and (2) to criticaly analysetheresultsof thenarrtive
review and identify practica implications to PE based on a socio-
ecologica approach.

Narrativereview of reviews

The present narrdive review of reviews sought to summarizethe
literature findings regarding the factors associated with regular PA
participation among children and adolescents. Inanarrativereview the
selection of studiesto use does not have to obey a systematic criteria
(Granth& Booth, 2009). However, toreducebiasand to select relevant
studies for this topic, in august 2016 an exploratory search in five
databases was performed (Pubmed, PsycINFO, Sportdiscus, ERIC,
Web of stience). The search terms used were as follows: «physica
activity» OR «physica exercise» OR «hedlth behaviour» AND
«corrdates» OR «determinants» OR «mediators» OR «asociated
factors» OR «psychosocial» OR «physical education» OR
«environment» AND «childhood>» OR «adolescence» OR «children»
OR «adolescents» AND «review» OR «systematicreview» OR «metar
analyss» OR «research synthesis».
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Table1.

aims, study design and number, years
covered, sudied correlates, main correlates

Characteristics of reviews about the correlates of physical activity in young people. i
Review sud dumber and Correlates sudied and the direction of the effect for children
(first author andyyear Yearscovered h sample rgeviewed Demographic ) ) : ) and ajole&ents and main conclusions.
of publication) characteristics (cross-sectionall and biological Psychological Behavioural Sociocultural Environmental 7 - -
___ prospedtive) Based onthedassficationsuggested by Sdlis
Sallis 2000 1070108 S0 ;’;‘:g' 1S 108 (88/20) X X X X X et dl. (2000), and used by most reviewsand
Biddle 2005 1999-2005 (138”153 yeas 514110 X X X X reviews of reviews, the correlates may not
Daionz0s 19907006 B yﬁ 9715 33 g . be sgnificantly a_&ouaed (Q; V\_/hen only_O
Gustafson 2006 Not described BS99 54 (307 X X o 30% of the primary SIUd.Ies included in
3-18 yexs (Parents) thereview support theassociation), havean
Ferdraz00 19802004 9N IS 150 (121/29) X X X undetermined association (7, 34-59%), have
Hanson 2007 1970-2007 ?(%Slz‘:a‘fs”'s 34 (28/6) =5 apoditiveasociaion (+;60-100%) and have
Van der Horst 2007 1999-01/2005 E%S;:sgi 1S 57 (51/6) x x x X X a negative E&)C_Iatl on (';60'1_-00%)- T_he
b 2008 Not dscribet BYS TS 7 0 . . resultswereorganizedinfivemain categories
518 yeas of correlates (demographic and biologicd,
Edwardson 2010 Until 09/2009 B84 9IS g6 ae)y 1) X ) ? !
618 years (Parents) psychologicd, behaviourd, socioculturd and
Stasberg2010  Until 07/2009 ?é’fgz‘:;ér's 62 (54/8) (s);s) environmental), presented in tables and
Craggs 2011 until 12/2010 i"lés)::g 1S 46 (0126) X X X X X through anaraive synthesis. _A” fa:tors
Uijtdewilligen 2011 2004-2010 i‘iﬁsﬂfi S 30 (130) x x x x gﬁeﬁg :gﬁfhad tobeidertifiedin
Dumith 2011 10082009 BYSAUAIS 50 (g X
10-19 years (Age)
Ding 2011 until 1272009 § 32 9 103 (9912 x Characterigticsof thereviewsinduded
Lim 2012 Until 10/2010 g_%s;zgi 1S 11 (o) (Pa');nts) inthenarrativereview
i ) Boysand girls M The main characteristics of the 20
22013 uniil 06/2012 22 IS 13 (14) (Friends) . o S .
_ Bwsym it ° reviewed sudiesincluded in this narrative
Mawo 2013 Uil 0812012 5 1g y ey 106 (80/26) (Friends) review are showed in table 1. The reviews
Oliveira2014  2007-01/2012 g_‘iyzs)gg' 1S 28 (2414) X were published between 2000 and 2016,
Yao 2015 1970-11/2014 g_%s)gsgi 1S 115 (94/21) (Pa');nts) but Compnwj pl’lm’ory sudies publlshed
Girls X from1970t0 2015. Sampleswerecomposed
Laird 2016 Until 01/2015 84 (68/16 Friends and : ; ;
ar ' 10-19years 4 (69/16) ( i of boysandgirls withagesrangingfrom2to

SES, soci oeconomic status.

Eachsudy indudedinthisnarretivereview hadto meet thefollowing
criteria (1) be a systematic review or meta-anayss of quantitetive
studies (cross sectiond, longitudinal or prospective design), or a
sysematic review of reviews, (2) am to andyse factors associated
with PA and review quantitative associ ations between messured varia:
blesand PA; (3) published in English; (4) between 2000 and 2016; (5)
include hedlthy (e.g. not obese) children (2 to 12 years old) and/or
adolescents (13 to 18 years old) as participants (when age limitswere
different, meanwould havebeen usedinthat gap or datawaspresented
separately for this specific age group).

Two researchers examined the title and abstracts to identify
potentialy relevant studiesfor anarrative review. Discrepancieswere
resolved by consensus. The sdection of the studiesto include in this
review was executed through the compl ete reading of theinformation,
condderingtheutility criteria, information

saturation, diversity of analysed .

21 years old, except for two reviews
composed of girls (Biddle, Atkin, Cavill &
Fogter, 2005; Laird, Fawkner, Kelly, McNamee & Niven, 2016). Most
reviewsincluded cross-sectiond and prospective studies.

Severd reviewswerefocusadingpecific corrd ates, associ oeconomic
gatus(Hanson & Chen, 2007; Stalsherg & Pedersen, 2010), age(Dumith,
Gigante, Domingues & Kohl, 2011), parents (Edwardson & Gorely,
2010; Gustafsson& Rhodes, 2006; Lim & Biddle, 2012; Yao & Rhodes,
2015), friends (Maturo & Cunningham, 2013; Sawka McCormack,
Nettel-Aguirre, Have, & Doyle-Baker, 2013) or environment (Davison
& Lawson, 2006; Ding, Sdllis Kerr, Lee& Rosenberg, 2011; Oliveira,
Moreira, Abreu, Mota & Santos, 2014). The remaining reviews
comprehend correlatesfrommultiplelevels(e.g. Salliset d., 2000; Van
der Horst et d., 2007). The present narrative review aso included the
anaysisof four reviewsof reviews, published between 2011 and 2014,
and presented in table 2.

Characteristics of review of reviews studies about the correlates of physical activity in children and adol escents

correlates, and feasibility of the review.
Most reviews included in this narrative

Review of

Review studiesincluded in thereview Review studiesincluded in thereview
of reviews and in the present of reviewsbut not in the present
narrativereview (first author and narrativereview (first author and
year of publication) year of publication)

review have also been indluded in the  reviewssuudy  "P%%
reviewsof reviews whichprovidesome  Biddez011  idenify factors
guaranteesto thequality of theevidence. reviewing
A qudlity evauation of the reviewswas
not performed in this narrative review. ~ “V**"
Additiondly, in order to obtain a more adolescents
3 . Bauman 2012
comprehensive view of the correlates,
reviews of less explored corrdlates (i.e.
Sterdt 2014

socioeconomic status, parents, friends,
and environment) were included. Even

associated  with Sallis, 2000, Biddle 2005, Davison Hinkley 2008, Pugliese 2007

children’s and adolescents PA by 2006, Gustafson 2006, Ferreira 2006,
systematic
reviews of non-intervention research.

quantitative Van der Horst 2007, Edwardson 2010

Identify what environmental factors do Sallis, 2000, Davison 2006, Gustafson Davison 2008, Gorely 2004, Limstrand
and do not affect PA in children and 2006, Ferreira 2006, Hanson 2007, Van 2008, Pugliese 2007, Ridgers 2006,

der Horst 2007 Tomkinson 2007

To summarise present knowledge about Sallis, 2000, Biddle 2005, Van der Hinkley 2008

correlates and determinants of PA in Horst 2007, Edwardson 2010, Craggs

children, on the basis of evidence from 2011; Uijtdewilligen 2011

systematic reviews of PA correlates.

To identify promoting and inhibiting Sallis, 2000, Biddle 2005, Davison Hinkley 2008, Pugliese 2007
correlates associated with the PA of 2006, Gustafson 2006, Ferreira 2006,

children and adol escents.

Hanson 2007, Lubans 2008, Van der
Horst 2007

though the gtrict procedures adopted, we

PA, physical activity. * Due to space limitation, the complete references of these studies can be consulted on the respective review of reviews.

acknowledge thet there may exist other
reviews that were not included in the
present narrative review.

The data andlysis for each review and review of reviews was
carried out independently by two authors, which met to resolve
divergences. The authors collected information about authors, yesr,

Retos, nimero 31, 2017 (1° semestre)

Demographic and biological corrdates of physical activity for
children and adolescents

Severd findings from reviews support thet boys are physicaly
moreactivethangirls, inchildnood (Craggs, Corder, van Sluijs & Griffin,
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2011; Slisetd., 2000; Vander Horgt et dl. ., 2007) aswll ssinadolescence
(Sdlisetd., 2000; Vander Horst et d., 2007). Thereviewsof reviews
corroborates that sex is one of the more conggtent corrdates of PA
(Biddle et d., 2011; Bauman et d., 2012; Sterdt, Liersch & Walter,
2014) (teble 3).

d., 2007) and adolescents(Sdlliset ., 2000; Uijtdewilligenet d., 2011)
PA, ascorroborated by Biddleet d. (2011). Threereviewsand areview
of reviews (Sterdt et d., 2014) dso supported positive associations
between attitude towards PA and PA participation in children or
adolescents(Lubans, Foster & Biddle, 2008; Sdlisetd., 2000; Van der

Hors et d., 2007). However, a review

(Vijtdewilligenetd., 2011) and areview

of reviews(Baumanet d., 2012) showed

that this association is inconsistent or
inexistent. Similar results were found
00 regarding the perceived benefitsof PA and
enjoyment (Lubanset d., 2008; Salliset

Table 3.

Summary of demographic and biological correlates of physical activity of children and adol escents.

Correlates Sallis  Biddle Ferreira Hanson Van der Horst Stalsherg Craggs Uijtdewilligen Dumith Lim Biddle Bauman Sterdt
2000 2005 2006 2007 2007 2010 2011 2011 2011 2012 2011 2012 2014

Sex (male) +/+ I+ +/+ +? 2? +H o H+ +/+

Age - /- o2 /- A+ - /-

Ethnicity (Caucasian) ~ ?/+ I+ 0/0 2I0 I+ 2+ A+ I+

BMI 2I0 /- 0/0 2?

SES 0 00 I+ 0/0 I+ ?0? + 20? I+

SES (family income) I+ I+ I+

Family education I+ 0/0 o'+ 2?

I+ d., 2000; Van der Horgt et d., 2007) and

SES, socioeconomic status; BMI, Body mass index; + positive association; -

children and adol escents (mainly due to there was not a differentiation in the original review)

inverse association; 0, no association; ? indeterminate
association. A symbol placed in the left side of the “/” refersto children, on the right of the “/” refers to adolescents. One sign only is for both

atitudetowards PE (Craggset d., 2011,
Lubansetd., 2008; Sdliset d., 2000).

For children, assodiations between s,

Summary of psychological correlates of physical activity of children and adolescents.

ageand PA areinconggtent (Sdlliset d.,

Correlates

2000; Van der Horst et al., 2007,
Uijtdewilligenet d., 2011). However, in
adolescence, there is a decrease in PA
participation, which is supported by
reviews (Craggs et d., 2011; Dumith et
d., 2011; Sdliset d., 2000) and reviews
of reviews (Biddleet d., 2011; Sterdt et

Physical activity attitude
Physical activity intention
Benefits of physica activity
Barriersto physical activity
Physical education attitude
Enjoyment

Perceived behavioura control
Perceived competence
Motivation/Goal orientation
Self-efficacy

Perceived body image

Sallis  Biddle Vander Horst Lubans Craggs Uijtdewilligen Biddle Bauman Sterdt
2000 2005 2007 2011 2011 2011 2012 2014
+ o+ + 0/0 1? A? I+

+/+ ? +/+ +/+
0/? 10 ? 1? A?
-0 /- 0/? 0 -I- 2 /-
? 0 2
/0 I+ 0/0 2A?

A+ 2? A+
2+ I+ 10 2 I+ A I+
I+ I+ I+ I+
A? I+ +/+ + +/+ +/+ I+
0/? I+ 2 2A? I+

d., 2014). For example, Dumith et d.
(2011) showed that from 10 to 19 years

differentiation in the original review)

+ positive association; - inverse association; 0, no association; ? indeterminate association. A symbol placed in the left side of the “/” refersto
children, on theright of the “/" refers to adolescents. One sign only isfor both children and adolescents (mainly due to there was not a

old, on average the mean percentage PA
declineper year was—7.0%, andisgreater

among girls. Higher levels of previous PA (children), perceived
behavioura control and support for PA (adolescents), aswdll as sdif-
efficacy (children and adolescents), and were associated with smaller
declinesin PA (Craggset d., 2011).

Results regarding the association between socioeconomic satus
and PA arenot consensud . Whilesomereviews(Sdliset d., 2000; Van
der Horgt et d., 2007) and reviews of reviews (Biddle et d., 2011)
report N0 assodi ati onshetween socioeconomic statusand PA for children
and adolescents, othersreport postiveassociations(Biddleet d., 2005;
Gudtafson & Rhodes, 2006; Lim & Biddle, 2012, Sterdtt et dl., 2014).
Divergent resitswered sofound when consdering educationd indicators
(Ferreiraet d., 2006; Van der Horst et d., 2007; Uijtdewilligen et d.,
2011). Reviews dedicated to analyse associations between
socioeconomic status and PA showed that high socioeconomic status
adolescents tend to participate more in PA, but aso that results were
not uniform. For example, Stalsberg and Pedersen (2010) found that
42% of the 60 analysed studies reported a negative or an inexistent
as30ci ation between socioeconomic satusand PA.

Reviews (Craggs € d., 2011; Sdliset d., 2000) and reviews of
reviews (Bauman ¢t d., 2012; Biddle et d., 2011) suggest that the
associdions between ethnicity and children PA areinconsgtent. Sill,
somereviews(Biddleetd., 2005; Sdliset d., 2000; Uijtdewilligenetd.,
2011) andreviewsof reviews(Baumanet d., 2012; Biddleetd., 2011,
Sterdt et d., 2014) suggest that adolescentsfrom «Cauicasian» ethnicity
tendtobemorephyscaly activethantheir peersfromother ethnicities.

Regarding the body mass index, a modifigble biologica factor,
reviews concluded that its association with PA in childhood and
adolescenceisinconggtent or inexistent (Bauman et d., 2012; Sdliset
al., 2000; Van der Hordt et d., 2007; Uijtdewilligen et d., 2011). Only
Biddle et d. (2005) found a negative association between these two
factorsfor adolescent girls.

Psychological correlates of physical activity for children and
adolesoents

A summary of the psychologica corrdates of PA is presented in
table 4. The intention to practice PA was positively associated to
children (Sdlisetd., 2000; Uijtdewilligenet ., 2011; Van der Horst et
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The percelved behaviourd control (i.e. generd sdlf-perceptions
about thecapacity tobephyscaly active) wasincond sently associated
with PAinchildren (Craggset d., 2011; Uijtdewilligen et d., 2011), but
postively associated with PA in adolescents (Bauman et d., 2012,
Craggsetd., 2011).

Although some reviews and a review of reviews showed an
indeterminate associ ati on between perception of competenceand PAin
children(Baumanetd., 2012; Craggset d., 2011; Sdlisetd., 2000; Van
der Horg et d., 2007) and adolescents (Van der Horst et dl., 2011),
severd reviewsfound positiveassociationsinadolescents(Biddleet d.,
2005; Biddleetd., 2011; Sdliset d., 2000; Sterdt et d., 2014). Noneof
the reviews presented findings about god orientation in children. For
adolescents, Sdlliset d. (2000) and VVan der Horst et d. (2007), found
positiveassociationsbetween godl orientation (mastery) and PA, which
is corroborated by the sudies of Biddle et d. (2011) and Sterdit et d.
(2014). Lack of detaand of congstency amongthesevariablesinchildren,
might occur because an effective perception of competencemight only
occur inlatechildhood (Biddieet d., 2011; Nichals, 1989).

Accordingly toseverd reviewsandreviewsof reviews, seif-efficacy
(i.e confidenceintheaility tobephysicaly activein specific Stuetions)
isone of the most consistent positive corrdates of PA in children and
adolescents(Baumanet d., 2012; Biddleet d., 2005; Craggset d., 2011,
Lubanset d., 2008; Sterdt et d., 2014; Van der Horst et d., 2007).

Excepting for Biddie's et d. (2005) review, who found thet for
adolescentsgirlshaving abetter perception of body imagewasassociated
with PA, the salf-concept factorsin generd and body image perception
werenot associated with PA (Craggset d., 2011; Sdliset ., 2000; Van
der Horgt et d., 2007).

Findings regarding associations among perceived barriers of PA
(eg. lack of time, money or interest; required effort to participate) and
PA participation differ between sudies Ontheonehand, severd reviews
and reviews of reviews suggest thet the perception of barriers of PA
was cond gtently associated with lower participationin PA for children
(Biddleet d., 2011; Sdliset d., 2000) and adolescents (Biddleet d.,
2005; Biddleet d., 2011; Vander Horgt et d., 2007, Serdt et d., 2014).
Ontheother hand, other reviewssuggest thet thisassociationisinexistent
or indeterminate (Bauman et d., 2012; Van der Horst et d., 2007).

Retos, nimero 31, 2017 (1° semestre)



Behavioural correlates of physical activity for children and
adolescents

Asobservedintable5, for children (Craggset d., 2011; Sdlisetd.,
2000) and adolescents (Sdlis et d., 2000; Uijtdewilligen et d., 2011)
previous participation in PA wasidentified asanimportant correlate of
current participation in PA. Biddle et d. (2011) and Bauman et d.
(2012) reviewsof reviewscorroboratetheexistenceof atracking of PA
(tracking) intheseagegroups. Additiondly, tworeviews(Biddleet d.,
2005; Sdlis et d., 2000) and two reviews of reviews support thet
participating in organized PA in adolescence is associated with higher
overd| levelsof PA and sustaining aphysicaly activelifestyle (Biddle
etd., 2011; Sterdt et d., 2014).

Table5.
Summary of behavioural correlates of physical activity of children and adolescents.

adolescentswerereated to ther parents, friendsand Sgnificant others
(teble 6). Parents’ PA levels seem not to be associated with children
(Craggsetd.,2011; Ferraraet d., 2006; Sdliset d., 2000; Uijtdewilligen
etd., 2011) and adolescents (Craggs et d., 2011; Ferreiraet d., 2006;
L ubans, 2008; Sdliset d., 2000; Uijtdewilligenetd., 2011) participation
in PA. Thisresult is confirmed by Bauman's et d. (2012) review of
reviews. However, when this association was observed, asin severd
reviews(Biddleet d., 2005; Edwardson & Gorely, 2010; Gustafson &
Lawson, 2006; Laird et d., 2016; Van der Horst et d., 2017; Yao &
Rhodes, 2015) and Biddl€ set d. (2011) review of reviews, it waswesk
and seemed to favor the association between children and adolescents
PA levels and the father PA levels. When andysing the associations
between the parentsinfluencedepending
on the type and intensity of PA,
Edwardsonand Gordly (2010) found thet

Sallis Biddle Vander Horst Craggs Uijtdewilligen

Biddle Bauman Sterdt

Correlates 2000 2005 2007 2011 2011 2011 2012 2014 the parents PA levels were positively
Previousphysical activity Al 2 o VAR assodiated with children’sand adolescents
Sport participation I+ 1+ 1? I+ 1+ )

Physical Education/School sports /0 I+ moderate to vi gorous PA and totd PA.
Sedentary behaviour ?/0 1? 20? 2A? 2A? H :

Heaithy diet 70 n Sdlis et . (2000) review was the only

Smoking ? /- /0 /0

- 0/0 one to verify a favourable association

+ positive association; - inverse association; 0, no association; ? indeterminate association. A symbol placed in the |eft side of the “/” refers

to children, on the right of the “/” refers to adolescents.

between adolescents’ PA and their

siblings PA, while de Vet et dl. (2011)

Table6.

Summary of sociocultural correlates of physical activity of children and adolescents.

Corrdates Sallis Biddle Gustafson Ferreira Vander Horst Lubans Edwardson Craggs Lim Sawka Maturo Yao Laird Biddle deVet Bauman Sterdt
2000 2005 2006 2006 2007 2008 2010 2011 2012 2013 2013 2015 2016 2011 2011 2012 2014

Parents PA 200 /0 0 /+(MVPA) + + + ++ 0/0

Father PA 1+ + +/0 + +LTPA)/+ + +

Mother PA 1? + 0/0 o ++ 0

Sibling PA I+ /0 1? 0

Parental support I+ I+ + 1?2 ++ +(MVPAVPA, TPA) 2? + + ++ 0 +H+ +H+

Parental encouragement o o? ++ + +

Transport o o? ++(MVPALTRA) + + +

Attitude PA — parents o o/ [+ (MVPA,TPA) o/

PA co-participation - parents 2l o/ +(TPA)/ ?

Friends PA 0 0/0 0 1? + + + 0

Friends support 1? 1? /0 I+ + 1? + +

PA co-participation - friends 1? +

Significant others support I+ o+ + 1+

PA, physica activity; MVPA, moderate to vigorous physical activity; VPA, vigorous physical activity; TPA, total PA; LTPA, leisure time physical activity. + positive association; - inverse
association; 0, no association; ? indeterminate association. A symbol placed in the left side of the “/” refers to children, on the right of the “/” refers to adolescents. One sign only is for both

children and adolescents (mainly due to there was not a differentiation in the original review)

Thefollowingresultscomprisethebehavioura correlatesassociated
with participation in PE or in school sports. These results potentialy
represent the factors that are modifiable through PE. Results showed
that participationin PE or in school sportswere associated with higher
levelsof PA for adolescentsin Vander Horst et dl. (2007) and Biddleet
a. (2005) reviews, but not in Sdlis et d. (2000) review. From the
included studiesin thisnarrative review, only few of them specificaly
analysed associations between PE or school sportsand PA.

In their review Sdlis et d. (2000) reported the existence of an
inverse association between sedentary behaviour and PA in children,
during weekend and hours after school. Other reviews concluded that
sedentary behaviour (e.g. watch television) was not associaed, or
presented an incons stent association, with children’sand adolescents
PA (Biddle et al., 2005; Biddle et d., 2011; Craggs et d., 2011,
Uijtdewilligenet d., 2011; Van der Horst et d., 2007).

Smoking may not be associated with PA (Bauman et d., 2012;
Craggs et d., 2011; Sdlis et d., 2000; Van der Horst et d., 2007),
athough some studiesfound anegative associaion in adolescent girls
(Biddleetd.,2005; Biddleet d., 2011). Regarding esting habits, Salliset
al. (2000) found thet for children having an hedlthy diet was positively
associated with PA, but the samewas not true for adolescents. Craggs
etd. (2011) reportedincond usivefindingsabout theassociation between
thesetwo variables.

Sociocultural correlates of physical activity for children and

adolesoents
The main socioculturd factors associated to PA in children and
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concluded that there was no association.

For children, Van de Horst et a. (2007) reported positive
associationsbetween parents support and children PA, while Craggset
a. (2011) verified inconclusive results. As for adolescents, athough
omereviewsreportedinconcusvefindings(Craggset d., 2011; Farreira
etd., 2006), mogt of them found apositive associ ation between parents
support and adolescents PA (Biddleet d., 2005; Sdlliset ., 2000; Van
der Horgt et d., 2007). Severd reviews (Edwardson & Gorely, 2010;
Gugtafson & Lawson, 2006; Laird et d., 2016; Yao & Rhodes, 2015)
andreviewsof reviews(Baumanetd., 2012; Biddleetd ., 2011; Stercit
etd., 2011) focusad onanalysing parents’ influence, showed consistently
that parents support was animportant correlate of PA for children and
adolescents. Support to participate in PA was identified as the most
important correlate, followed by encouragement and transportation
(Yao & Rhodes, 2015). Parental support seems to be particularly
important for participation in vigorous and organized PA and for total
PA in youth (Edwardson & Gorely, 2010; Laird et dl., 2016).

Regarding friends, severa reviews report that children and
adolescents PA was either not (Lubans, 2008; Sdlis et d., 2000) or
inconsstently (Craggset d., 2011; Ferreiraet a., 2006) related to their
friends’ PA, such asin one review of reviews (de Vet et d., 2011).
Similar resultswere found regarding the association between friends
support and children (Craggset d ., 2011) and adolescents(Biddleet d.,
2005; Craggset d., 2011; Ferreiraet d., 2006; Sdliset d., 2000) PA. In
opposition, Lubanset d. (2008) and VVan der Horst et d. (2007) found
a positive asociation between friends' support and adolescents’ PA.
Thisreview findingsaresmilar toother reviewsfocused ontheinfluence
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of friends in youth PA, as they support the existence of afavourable
assoaiaion, highlighting asinfluencemechanismthesupport given (Laird
et d., 2016; Maturo & Cunningham, 2013), co-participation (Maturo
& Cunningham, 2013) and friends PA (Laird et d., 20016; Maturo &
Cunningham, 2013; Sawkaet d., 2013).

Socia support from sgnificant otherswas a positively associated
factor toadolescents PA (Craggset d., 2011; Ferreiraet d., 2006; Laird
e d., 2016; Sdlis et d., 2000; Sterdt et d., 2014). However, in the
reviewsthet support thisassociation, thedefinition of significant others
isnot consensud. For example, Ferreiraet d. (2006) identified Sgnificant
others as parents, shlings, friends or adults, while Sdlis et d. (2000)
athough using the same expression did not gave adefinition.

Environmental correlates of physical activity for children and
adolesoents

Regarding environmental factors, severa reviewsand reviews of
reviews (Biddle et d., 2011; de Vet et d., 2014; Serdt et ., 2014)
support accessihility, availability and proximity, equipment and PA
programs as being positively associated to PA in children (Davison &
Lawson, 2006; Dingetd., 2011; Oliveraet d., 2014; Sdliset ., 2000)
and adolescents (Davison & Lawson, 2006) (teble 7). On the other
hand, somereviewsdid not find any association (Ferreiraet d., 2006;
Vander Horg et d., 2007) or found inconclusive results (Craggset d.,
2011).

Table7.
Summary of environmental correlates of physical activity of children and adol escents.

friends support, school facilities and land-mix use might aso be other
relevant corrdates. For children, time spent outside was consistently
associated with greater PA levels. For adolescents, ethnicity
(«Caucasian»), socioeconomic status, motivation, perception of
competence, and sport participation were pogtively related to PA.
The dedline of PA gppearsto be most predominantein adolescence.
PE teachers might use the identified correlates of PA in different
ways to develop effective programs and strategies for promoting
physcaly active lifestyles among children and adolescents. Firgt, the
non-modifiablefactors(eg. sex, age) might contributeto designtargeting
interventionsto groupsinrisk of beinginactive(Sallis& Owen, 2015).
Second, the modifigblefactors (e.g. self-efficacy) canbeused toguide
the design of intervention’s content. This means that effective
interventions should modify the factor (or factors) that control PA
(Sdllis& Owen, 2015). Third, inconsideringtheroleof PEinpromoting
activelifestyles itisclear that amultilevel gpproachisrequired (Solmon,
2015). Therefore, we think that a socio-ecological framework for PE
might be auseful reference through which to view, understand, teach
and promotechildren and adolescents' PA level swithinand beyond the
school community and across their lifespan (Martins et d., 2015;
McKenzie& Loungbery, 2013; O’ Connor et d., 2012; Solmon, 2015).
Based ontheseprinciples, theimplicationsfor PE areorganized as
follows: (1) active PE; (2) learning focused PE and PA for life; (3)
Motivationd climate in PE, students' psychosocid profiles and PA;
and (4) Family, friends, PE and PA; and
(5) PE and a comprehensive school PA

promoation.

Sallis | Davison |Ferreira|Van der Horst|Craggg Ding |Oliveira| Biddle|de Vet|Sterdt
Corrdates 2000 | 2006 | 2006 2007 2011 | 2011 | 2014 | 2011 | 2011 | 2014
Fquiﬂfargﬁjbm?;(:‘@dlitie?fptr |;)hysical activity +/0 + 0/0 00 A? |+ +/ +H+ |+ | H+ Alee physcal eduoation
ava Ity, access Dility, proximity, . .
Time outdoors + + + + By providingin-classPA, PE hasthe
Land-use mix/destinations + ++ : : ik - :
Traffic speedivolume ; O A potential to mekeas gﬁlflqant contribution
Neighbourhood crime - - r? , 7// - to the daily accumulation of MVPA
Walki d biking faciliti + + .
Sehoo home disce . - (Lonsddle et d., 2013; Slingerland &
School physical activity policy + 0 i
Public school and non vocational school I+ + Borghouts, 2011) It Isrmmtm
School physical activity facilities + + students' should spend a least 50% of

PA, physica activity. + positive association; - inverse association; 0, no association; ? indeterminate association. A symbol placed in the left
side of the“/” refers to children, on the right of the “/” refers to adolescents. One sign only is for both children and adolescents (mainly due to

there was not adifferentiation in the original review)

the PE dlasstimein moderateto vigorous
PA (MVPA) (IOM, 2013; UNESCO,

Time spent outside seems to be pogtively associated to PA in
children(Biddleetd., 2011; Sterdt et d., 2014), aswel| astheexistence
of Sdewalksand bike pathsseemsto beassociated to activecommuting
(Ding et d., 2011; Qliveira et d., 2014). If there is a large distance
between home and school, children tend to have lower levels of PA
(Davison & Lawson, 2006; Biddleet d., 2011).

The proximity between destinations in the neighbourhood/
community (Davison& Lawson, 2006; Dingetd., 2011) waspositively
associated with higher levels of PA in children and adolescents.
Neighbourhood crime and traffic speed/volume tend to be negatively
(Biddleetd.,2011; Davison & Lawson, 2006; Dingetd., 2011; de Ve,
etd., 2011; Ferreiraet d., 2006) or inconastently (Craggset d., 2011;
Oliveraet d., 2014) asociated to PA.

Concerning school, themainfocusof thisstudy, deVet et d. (2011)
identified public schoolsand school facilitiesto be positively associated
to PA in youth, but not school support. Findings regarding the type of
school wereaccordingto Ferreiraet d. (2006) results However, findings
regarding school support seem to be opposite to Ferreira et d. (2006)
results, asthey found that PA policiesin schools (e.g. timeavailableto
non-organized PA, timespentintheoutsidefacilities, number of school
trips) to be positively associated to children PA.

Implicationsfor physical education based on asocio-ecological
approach

The present narrativereview of reviewssyntheszed the correlates
of PA. For children and adolescents, themain correl ates of PA were: sex
(mae), sf-efficacy, previous PA, parentd support, availability and
acoessto facilitiesand programs of PA. In alesser extent, PA attitude,
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2015), which does not occur in the
majority of classes (McKenzie & Lounsbery, 2013; Singerland &
Borghouts, 2011). Active PE isimportant for sudents' health, physicd
skills and fitness development (McKenzie & Lounsbery, 2013).
Moreover, thisiscritica for thoseidentified subgroupsat risk of being
inactive, such aslow socioeconomic status students, adolescents and
girls. However, there is evidence that PE interventions can increase
students MVPA during lessons (Lonsdde et d., 2013; McKenzie &
Lounshery, 2013; Slingerland & Borghouts, 2011). Mogt effective
Srategies were rdated to changesin the curriculum (e.g. replace less
activegamesfor moreactiveones, modified activities, fitnessinfusion)
and improved teacher management skills (e.g. reduce instruction and
organizationtime; maximizeequipment use; establishing routines).

Learning focused physical education and physical activity for
life

Inadditionto activedasses, PE teechersshould provideampleand
enjoyablelearning opportunitiesfor al studentsto develop their ills,
va ues, confidenceand knowledgeto bephyscaly activeoutsdeof PE
classes, and throughout their lifetime (McKenzie & Lounsbery, 2013;
UNESCO, 2015). Qudlity PE should, therefore, beindusveand address
the needs of dl students (UNESCO, 2015). The present narrative
review suggests that there are student demographic and behaviourd
characterigtics implications and, therefore, PE teachers may need to
develop different Srategiesto beeffectivein promotingincreased PAIn
children or adolescents, girls, students from alow socioeconomic st
tus, or who have hed limited or negetive previous PA experiences. In
thisregard, animportant strategy isto providechalenging ctivitiesfor
al students. The STEP (Space, Task, Equipment, People) model
(Wiedemann et d., 2014) might help PE teachers think through the
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modificationsneeded to maketheactivity morechallenging, inclusive,
enjoyable and physicaly and emotionaly safe for each sudent.

Moativational dimatein physical education, sudents psychosocial
profilesand physical activity

Adivedassesand PElearning activitiesshould occurinamotivationd
climatethat enhancesre evant modifiablecorrdatesof PA, suchas, sdif-
efficacy for children and adolescents, and perceived competence,
autonomous moativation (intrindc and self-determined) and amastery
god orientation for adolescents. Severd PE interventionshavetargeted
thesesocio-cognitiveand moativationa congtructsinorder tobothinvolve
students' in active classes and provide them the skills, knowledge and
motivation for adopting and maintaining an activelifestyle(McKenzie
& Lounshery, 2013; Singerland & Borghouts, 2011). Evidencesuggests
that interventions targeting the hypothesized mediator of behaviour
changearemoreeffectivein changing behaviour than atheoretica ones
(Longddeetd., 2013).

Regarding sdf-efficacy, condgdering the socio-cognitive theory
(Bandura, 1982) it might be important for PE teachers to plan and
implement strategies that reinforce the sources of this condruct. For
example, aPE teecher can: (1) increasestudents’ experiencesof success
in specific PE and PA stuations, (2) provide postive, specific and
redligtic feedback; (3) help studentsded with their emotionsthat affect
the performance of agpecific PE and PA activity (e.g. frudration, fear);
and (4) develop students necessary specific behaviourd illsfor an
activelifestyle, related to establishing god settings, strategic planning,
self-monitoring and salf-reflection.

Perception of competence is a more global congtruct than self-
efficacy (Harter, 2003). Providing students with developmental
appropriated and challenging PE activities, as well as positive
reinforcement, might lead to increasesin thiscongtruct.

Asfor themotivation, Achievement God Theory (AGT) (Nichals,
1989) and Sdf-Determination Theory (SDT) (Ryan & Deci, 2007)
have proved to be useful in explaining students behaviour, cognition
and affect in PE and regular PA outsde PE (Brathwaite, Spray &
Warburton, 2011; L onsddeet d ., 2013; Van den Berghe, Vangteenkiste,
Cardon, Kirk & Haerens, 2014).

The TARGET (Task, Authority, Recognition, Grouping,
Evauation, Time) framework provides guidance for PE teachers
implementing a mastery motivationa climate thet is rdated with a
mestery achievement goa (i.e. evduate one's competence by sdif-
improvement and mastery of skills) and other positive outcomes, such
as PA (Braithwaite et d., 2011). To increase intrindc motivation, PE
teacherscan adopt strategiesthat support students' psychologica basic
needs, such as autonomy, competence and rel atedness (Ryan & Deci,
2007).

Stemming fromAGT (Brathwaiteet d., 2011) and SDT (Ryan &
Deci, 2007), for developing postive students motivationd profiles
favourableto PE and PA regular practice, PE teachersshould esteblish
a motivational climate that: (1) emphasizes effort and personal
improvement; (2) providesenjoyable, diverseand chdlenging activities,
(3) provides choice and leadership opportunities for students; (4)
emphesizespositiveeva uaionfor persond improvement; (5) variebility
in the pace of leaning is conddered; and (6) students work in mixed
ability groups, inasafeand cooperativedimate. Interventionsconducted
with PE teachers provide support for the importance of adoption
pedagogical strategiesbased on motivationtheories (Braithwaiteet d.,
2011; Van den Berghe et d., 2014; Adterman, Vangteenkiste, Van den
Berghe, De Meyer & Haerens, 2014).

Family, friends, physical education and physical activity

The present narraive review suggests that socid support from
family (for children and adol escents) and from friends (for adol escents)
seemsto be associated to PA. We acknowledge that these are not easy
«variadles» for PE teacherstoreach andintervene. However, to promote
PA it isimportant to addressthem or at least acknowledge.
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Parents function as gatekeepers of their child PA opportunities.
Becauseparents socid support for PA, asencouragement and logitic,
seemsto beimportant across childhood and adolescence, PE teachers
should try to engage them in some school, PA and PE activities. There
isevidencethat multilevel school PE and PA interventionsthat involve
parentstend to bemore effective (McKenzie & Lounsbery, 2013). For
example, PEteacherscanincresseparents knowledgeandraiseawareness
regarding theimportanceof PA and PE, andtheir rolein supporting their
childto haveaphyscaly activelifestyle.

Inregardsto friends, in PE classes the PE teecher can and should
promote cooperation, inclusion, respect for difference and socia
relationships between students. Accordingly, inclusive or reciproca
teaching styles can be used. By understanding the socid relationships
of their students, PE teacher can dso indirectly intervene by asking
more active sudentsto help ther friend to be more active, in PE and
outside PE. Encouragement, verbd persuasion, co-participation and
logidtica support (e.g. share trangportation) are some of the waysthat
mightinfluencefriends behaviour change.

Physical education and acomprehensveschool physical activity
promotion

The limited frequency and duration of PE classes do not alow
providing per sethe recommended 60 minutes of MV PA for children
and adolescents (WHO, 2010). Actudly, itisrecommended that schools
should provide accessto at least 60 minutes per day of MVPA, more
than half should be accomplished during school hours (IOM, 2013;
UNESCO, 2015). For getting students more active, PE teachers are
assumed to take a centrd role in this «whole of school gpproach»,
involving distinct teechers, principal s, sudents, parents, and community
agents. For example, itissuggested thet at the school level, PE teachers
should bethe catdyst for: (1) promoting theimportance of PE and PA
withtheir principa sand other teachers; (2) establishing networkswith
gakeholders; (3) hepingtostructureand ddiver diverse PA opportunities
to increase students MVPA (I0M, 2013; McKenzie & Lounsbery,
2013). For intervening at this leve, it seems fundamentd to have a
strong group of PE teachers.

Intheir classes, PE teachersshoul d explicitly recommend students
to explore PA opportunities throughout the school days (e.g. recess,
actived asses, tournaments), beforeand after school (e.g. extracurricular
activities, school sport), aswell as within the community (eg. active
commuting, sports clubs, informal PA) (IOM, 2013; McKenzie &
Lounshery, 2013; UNESCO, 2015). The present review suggeststhat
accesstofadilitiesand PA programsin the community wereassociated
tohigher PA leves. It might be more difficult for ateacher tointervene
at the community level, but there are things thet can be done. For
example, PE teachers can help their studentsto identify opportunities
tobeactiveinthecommunity and teach them how to overcomebarriers
(Mckenzie & Lounsbery, 2013).

Limitations and strengths

Some limitations of the present study are aligned with those from
severd reviewsandreviewsof reviews(eg. Biddleetd., 2011; Sdliset
d., 2000; Sterdtt et d., 2014). Severd heterogeneous and incond stent
resultswerefoundin correlaesof PA. Thesereviewsincluded primary
Sudies that showed lack of congstency in methods of measuring PA
(type, context, intengity), were mainly cross-sectiond, and adopted
different definitions for congtructs being measured (eg. PA, socid
support). Despite including reviews focused in severd subgroups or
variables, suchasgirls(Biddleetd., 2005), age(Dumithetd., 2011) and
socioeconomic status(Stalsberg & Pedersen, 2010), theresultsingene
ral do not dlow to identify the pecific corrdates for each subgroups.
By the other hand, the present narrative review isuniquein criticaly
andysingextended evidencesemming fromreviewsabout thecorrelates
of PA and how this could be trandated into PE, based on a socio-
ecologica approach.
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Conclusion

The identified correlates in the narretive review of the reviews
uggest that teechersshould design PE activitiesandimplement Srategies
that build sudents salf-efficacy, motivation and perceived competence,
simulate parenta and friends socia support. PE classes should be
active, inclusiveand addresstheneedsof dl students. PE teachersneed
to develop specific srategies for subgroups  risk of being inactive,
such asadolescent girls, low socioeconomic status students, and those
who did not have previous experiencesof PA. Actudly, for promoting
lifestyles, it is clear that PE teachers role must advance beyond PE,
embrace school and community layers. For example, diverse
opportunities for MVPA should be provided for dl students in PE,
school and community contexts. Through employing asocio-ecological
framework for PE, severd pedagogicd strategies wereidentified thet
might beuseful inorder toincrease PE effectivenessin promoting active
lifestyles. Pre-service and in-service education of PE teechers might
condder addressing: 1) qudity PE; 2) ingtructiond practicesfor active
and qudity PE; 3) promoting PA within and beyond school, and
throughout life; 4) the socio-ecological mode for PE; 5) behaviourd
theories and the promotion of PA through PE; and 6) develop and
implement a PE curriculum based on the main corrdates of PA.
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