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Promoating Physical Activity AmongAdolescents RecommendationsFrom Correlation Research
La promocion de la actividad fisicas entre los adolescentes: recomendaciones a partir de la investigacion
correlacional
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Abstract. Adolescents are not meeting physical activity (PA) guidelines for health and, athough there has been much PA intervention research for this
age group, most studies have had only a small effect on teens’ PA. Many have observed that teenagers’ PA is determined by a complex array of
intrapersonal, interpersonal, and family, school, and community environmental factors. We sought to update previous reviews of correlates of
adolescent PA, focusing exclusively on modifiable correlates of adolescents PA to suggest avenues for PA promotion intervention design. Based on our
findings from twenty studies exploring correlates among international samples of adolescents, we suggest that parent and peer PA and support of
adolescents' PA are important influencing factors to consider when designing PA promotion interventions for teenagers. Moreover, limited work
suggests the potentia importance of physical environment modifications.
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Resumen. Los adolescentes no estan cumpliendo con las recomendaciones de actividad fisica (AF) para la salud y, aunque ha habido mucha
investigacion en la intervencion de AF para este grupo de edad, la mayoria de los estudios han tenido solo un pequefio efecto sobre la AF de los
adolescentes. Muchos han observado que la AF de los adolescentes estéd determinada por una complea serie de factores intrapersonales, interpersonaes,
del contexto familiar y escolar y de la comunidad. Hemos tratado de actualizar las revisiones previas de los correatos de la AF en los adolescentes,
centréndonos exclusivamente en los correlatos modificables de AF de los adolescentes para sugerir ideas en € disefio de intervenciones de promocion
de laAF. En base a los resultados de veinte estudios que exploraron las correlaciones entre muestras internacionaes de adolescentes, se sugiere que laAF
de los padres y los compafieros y € gpoyo de ambos a la AF de los adolescentes son factores de influencia importantes a considerar en € disefio de
intervenciones de promocion de la AF para los adolescentes. Por otra parte, gunas investigaciones sugieren la importancia potencia de modificaciones

en € entorno fisico.
Palabras clave. actividad fisica, adolescentes, correlatos, revision.

Introduction

Worldwide, adolescents are not meeting physicd activity (PA)
guidelines for hedth (Colley et d., 2012; Ekdund, Tomkinson, &
Armatrong, 2011; Nationd Ingtitute for Hedth and Care Excellence,
2009; World Hedlth Organization, 2004). Although therehasbeenmuch
PA intervention research for thisage group, most sudieshavehad only
agmall effect onteens PA, in particular their PA outside of school (de
Meegter, van Lenthe, Spittagls, Lien, & De Bourdeaudhuij, 2009;
Dabhins, De Corby, Robeson, Husson, & Tirilis, 2009). Notably, a
systematic review of 24 school and non-school based PA Randomized
controlled trid sfound that whiletherewasno conclusiveevidenceof an
effect onteen PAfor programsrestricted tothe school setting, therewas
strong evidenceof aneffect for thoseinvolving thefamily or community
(van Sluijs, McMinn, & Griffin, 2008). Similarly, the European
adolescent PA promoation literatureindi catesmulti-component programs
extending beyond the school setting have generdly resulted in larger
effect gzes than those focused exclusively on the school (Crutzen,
2010).

The precise reasons for thisare, asyet, unknown, but many have
observed that teenagers PA is determined by a complex array of
intrapersonal, interpersonal, and family, school, and community
environmentd factors(Ommundsen, Klasson-Heggebo, & Anderssen,
2006; Sterdt, Liersch, & Walter, 2014). To design and implement PA
promotion interventions susceptible to increase adolescents
participationin PA, devel oping anunderstanding of modifiablecorrdates
of their PA iswarranted. Literaturereviews, including threereviews of
reviews, haveexploredtheissue With respect tothemodificblecorrd ates
of adolescents PA examined, two reviews of reviews note consistent
positive associations for parental support, and varied associations for
peer and other family influencesand opportunitiesto exercise(Biddle,
Atkin, Cavill, & Foster, 2011; Sterctt, Liersch, & Walter, 2014), whilea
third found thet parent PA appearsto be moreimportant in childhood
then adolescence, but thet no conclusive result was present for the
rel ation between parental support and youths' PA (de Ve, de Ridder, &
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deWit, 2011). Teken together, resultsregarding these socid influences
of adolescent PA areequivoca . Among theextant reviewsthemsdves,
mostincluded sudiespublishedinor before2005 (Ferreiraet d ., 2007,
Pugliese & Tindey, 2007; Sdlis, Prochaska, & Taylor, 2000; Van der
Horgt, Paw, Twisk, & Van Mechden, 2007). Edwardson and Gorely
(2010) included studiespublished upto and including 2009, but focused
exclusively on parentd influences of teens PA. Thus, an updated
synthesis of our knowledge of correlates of teens PA is, a this point,
gppropriate. Herein, we focus on modifiable correlates of PA of
adolescentsinthegrades7 through 12 agerange, with thehopethat this
review suggestsavenuesfor adolescent PA promotion program design.

Methods

Information sourcesandliteraturesearch

To identify potentidly relevant articles about adolescent physica
activity correlationa research, acombination of subject headingsand
keywordswereusedin SPORTDiscus, | S| Web of Knowledge, Scopus,
PsychlNFO, Medline, and Hedthand Psychosocid I nstruments(HaP!).
Databases were searched up to October 10", 2014. Specific search
srategiesfor each database can be obtained from the authors.

| dentification and selection processes

Through an itertive process of criteria development, testing, and
modification wedevel opedidentification and sdlectiontools. Our main
inclusion criterion of interest concerned correlates of PA: we only
included studiesthat examined modifiable correl atesof adolescent PA.
Also, wechosetoexdudestudiesassessing only intrapersond correlates
of PA, such asbehavioura or cognitive correlaes, given that most PA
promoationinterventionresearch hasfocussed onintrgpersond influences
of PA (Bush, 2014), and multiple reviews of theintervention research
underscore the importance of designing interventions that go beyond
thisleve of influence (de Meegter, van Lenthe, Spittadlset d., 2009;
Dobbins, De Corby, Robeson et d., 2009; Perry, Garsde, Morones, &
Haymean, 2012). Teble 1 presents our 5 identification and 6 selection
criteria

Weeechindependently readtitlesand abgtractstoidentify potentialy
relevant articles, coding eechidentification criterionas' 1’ for ‘yes , ‘0,
for'no’,and‘ 2 for ‘unsure’ . Todetermineagreement regarding Sudies
to moveto sdlection phase, we met to discuss divergent codes. When
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Table 1. Identification and Selecti on Criteria

English or French

Empiricd

Identification ariteria Adolescent population; ages 12-17; grades 7-12

Adolescents PA measured

Correlates of PA measured

English or French

Empiricd

Measure of modifi able, extra personal correlaesof PA

Selection criteria Adolescent population; ages 12-17; grades 7-12

Adolescents PA measured

Adolescents andysed separatd y from other age groups

we disagreed, discussions pertained to the codes, more so than the
abgtracts. Wethen read the sdlected full text papers, coding thesdection
criteriaand retaining papersor discussing and resolving disagreements
in the same manner asfor theidentification phase.

Data collection

We extracted data pertaining to two aspects from each included
study: (a) descriptive data about the study, and (b) results regarding
modifiablecorrdatesof physcd activity (eg., parenta encouragemert,
opportunities for PA). All extracted data were entered into one excel
spreadsheet. Wedid not extract dataregarding PA behaviour correlates
(eg. participation in organised sports) because most included studies
are cross-sectional and thus do not indicate the direction of the
relationship between PA behaviour corrdatesand overall PA; apositive
asociation may be indicative of the fact thet physically active youth
engageinsports. Givenour objectiveistoidentify modifisblecorrelates
that may beaddressad by programsor interventionsthat seek to promote
PA tolessactiveteenagers, it waslogica to focuson correlaesoutsde
of theindividud.

Snthess

Usinganecologicd framework toguideour andys's, wecategorised
modifiable correlates according to socid (school, home, community)
and physical environment (school home, community) domains.

Results

We identified 785 unique records from the literature and selected
108 potentidly relevant full-text papers. At the end of the sdlection
phase, we retained 20 articles for inclusion in this review. As per the
PRISMA flow diagram (Figure 1), inter-rater agreement for both
identification and selection phases was moderate (Landis & Koch,
1977).

Description of included sudies

Table 2 represents descriptive detafor al included studies. Seven
of thestudiesincluded 12-13year old participants, ninestudiesincduded
14-19year olds, and six addressed both agegroups. Samplesizesranged
from 100-5250. A cross-sectiond designwasusedindl studiesexcept
one(Viira& Raudsepp, 2003) and deven of thestudieswereconducted
outside North America (Deforche, Van Dyck, Verloigne, & De

1280 records from database searches

785 recordsscreened after duplicate removal 677 recordsexcluded

Kappa =0.70

108 articles assessed for el igibil ity based on full text

83 arti cles excluded

Kappa =0.61

20 articlesincluded in the review

Figure 1. PRISVIA Flow Diagram
Adapted from: Moher D, Liberati A, Tetzlaff J, Altman DG, and The PRISMA Group (2009)
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Bourdeaudhuij, 2010; Haug, Torsheim, & Samdd, 2008; Kim& Cardind,
2010; Kok Sonk, Loprinzi, & Trost, 2010; Loucaides, 2009; McMinn,
van Suijs, Wedderkopp, Froberg, & Griffin, 2008; Ommundsen,
Klasson-Heggebo, & Anderssen, 2006; Raudsepp & Viira, 2000;
Shokrvash et d., 2013; Viira & Raudsepp, 2003; Wu, Pender, &
Noureddine, 2003). Only three studies (McMinn, van Sluijs,
Wedderkopp et d., 2008; Sdlis, Prochaska, Taylor, Hill, & Geradi,
1999; Young, D. et d., 2014) assessed physica activity objectively
usngacceerometers; dl othersused varioussalf-report measures(Teble
1). All studies examined corrdates for boysand girls, except for three
thet looked only &t girls(Bungum, Pate, Dowda, & Vincent, 1999; Ward
etd., 2006; Young, D., Seksvig, Wu et d., 2014) and onethat focussed
on boys (Deforche, Van Dyck, Verloigne et d., 2010). Herein, we
describe results according to socia and physical environmental
influencesonteenagers PA. Assex differencesinphysica activity and
its related psychosocid factors have been documented in previous
studies(Beets, Vogd, Forlaw, Pitetti, & Cardind, 2006) wherepossble,
we describe results according to boys and girls separately.

Social environment

Intheir extensivereview, Fitzgerad, Fitzgeradd, and Aherne (2012)
found that peersand friendsplay animportant rolefor youths physical
activity among 10to 18 year olds, and thisholdstruefor thetwel ve (out
of 23) sudiesincludedinthisreview that focussed on adolescents. The
following discussion complementsthispreviousreview asit examines
teenagers exclusively, is more inclusive with repect to netiondity of
participants, and isbased on aliterature search that extended four years
beyond that of Fitzgerdd, Fitzgerad, and Aherne (2012).

Spink et d. (2006) examined corrd atesfor participationinstructured
and ungtructured activity and therefore used dataonly from teenswho
were considered sufficiently active (i.e., reporting energy expenditure
of 8keal-kgL-day L or grester and engaged in both typesof ativities).
Similar to Cypriot and Norwegian studies (Loucaides, 2009;
Ommundsen, Klasson-Heggebo, & Anderssen, 2006), theauthorsnote
that among older teens, friends PA and support were identified as
correlates of PA by 55% of participants (dthough the association was
grester for ungtructured PA compared to structured PA). Moreover, in
aBdgiansampleof 17 year dldboys, Deforche, Van Dyck, Verloigneet
d. (2010) found thet friends PA was positively associated with boys
leisuretimesportsand an Estonian sampleof 13year old boysreveded
that friends attitudefor PA wasassociated with PA (Viira& Raudsepp,
2003). Thexeresultsare corroborated by study that used accel erometer
PA data (Sdlis, Taylor, Dowda, Freedson, & Pate, 2002). Likewise,
among 8th grade girls, positive associaions between PA and friends
support or friends attitude have been found (Raudsepp & Viira, 2000;
Viira & Raudsepp, 2003; Young, D., Seksvig, Wu et d., 2014) and
among 11th grade girlS moderate- vigorous PA was associated with
positive support from boys (Young, D., Seksvig, Wu et d., 2014). Itis
noteworthy, that in our sample, onestudy found no associ ation between
peer support and PA of Danish teens 14-16 years old (McMinn, van
Suijs Wedderkopp et d., 2008). Differencesinfindingscould bedueto
measurement error and limitations inherent in measuring PA among
adolescents.

Aswithal crosssectiond studies thedirectionsof theseassodiations
are unknown. However, those who have done path analyses found
thereis both adirect (Wu, Pender, & Noureddine, 2003) and indirect
(Sabigton & Crocker, 2008; Silva, Lott, Wickrama, Mota, & Welk,
2012; Wu, Pender, & Noureddine, 2003) path from peer influences
(socid support, modelling & norms) to teenage boys and girls PA.

With respect to parents support, examining studies published
prior to 2000, Sdlis, Prochaska, and Taylor (2000) found parental
support, direct help from parents, and support from significant others
were consstently related to adolescent physicd activity aswassbling
physical activity. Yet, more recent work suggests a less certain
relationship. A Danish study found no associationwith PA and parental
support among older teens (McMinn, van Suijs, Wedderkopp et d.,
2008). Wheress, Spink, Shields, Chad et d. (2006) found that 40% of
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Table2. Decription of Included Studieswith Significant Positive Environmental Corr datesof Adolescents' PA

Author s (year) Sample Country PA measure Main results
Bungum et al. Girls 14-18; African A modification of the Stanford . L . . .
(1999) American & Caucasian USA Physical Adivity Recall (PAR) Family support wassignificant for African American girls MPA
Sllisetd. Boys & girlsingrades 7-9 An.1.1—|t.em global child physica Family support wassignificant for PA of boysand girlsin grades7-9 & 10-
USA adivity index created from
(1999) & grades 10-12 f 12
parent- & child-reports
Raudsepp & Boys and girls; 13 to 15 Estonia 7DPAR Father's& best friend'sPA sgnificant for PA of boys and girls Mother'sPA
Viira (2000) yeasold (mean=14.2) significant for very hard PA of girls
Srong relationship between parents’ encouragement for PA and boys' PA
. o Modified version of theGodin & among Caucasian and African American boys, compared to Asian, Hispanic,
gggzu; reetd. Se%iriiglrzl ;ﬂg & USA Shephard Lesure Time Exercise  and other race/ethnidty groups. Parents' encouragement for physica adivity
9 Questionnaire positively corrdated to girls' PA. No reationships between parents PA and
teens PA.

) . Accdao r & PA Based on que§|on.nareFjaIa, peer su_ppt_)r_tﬂgmﬂmnt for EA of boysand
Sllisetd. Boys and girls; grades 7-9 USA Lesiionnaire desianed for the girlsin grades 7-9; Family support significant for PA of girls in grades 10-
(2002) & 10-12 gtud df & are”?t renort 12; Based on accelerometer data, peer PA and support significant for PA of

Y, p o boysin grades 10-12 and girls in grades 7-9.
Boys & girls; 12-15 years . Child/A dolescent Activity Log Sgnificant, direct path from peer influences (socid support, modelling &
Wu eal. (2003) old (mean=13.540.7) Tawan (CAAL) daily for5 days norms) to boys' & girls PA
Viira& Boys = 1301 + 0.2; Girls Estonia Reynolds e al 1990; 19 item sdf  Friends' atitude for PA significant for PA of boysand girls; Mothe' sPA
Raudsepp (2003) = 130+ 04 report questionnaire significant for girls' PA
~ - . Teachers' & peers social support significant for teens' school PA and LTPA.
;)rrzrzrgcr)gsen et Boys & girls; 15yeas old Norway ?P(I)Erng_'e; questionnare Perceived parentd support significant forteens' LTPA; Accessto places
i near by the home to play significant for teens LTPA.
Friends' PA and support were identified as correlates of PA by 55% of
participants; Parents' support identified by 40% of participants; Coach's
Sinketal. Boys & girls; 155:16 Canada Modified Activity Questionnaire mcouragemer\t |dqw'_[|f|ed by 30% of participants; Proximity a_nd avalgbl lity
(2006) for Adolescents (MAQ-A) of PA spacesidentified by 44%& 38% of the sample, respectively. Friends
PA was associated more with unstructured PA compared to structured PA;
whereas the opposite was found f or the other social correlates
Among Caucasian girls, family support significant for PA, withadtive girls
Wadetad. Girls 146 £ 0.6; African USA 3DPAR reporting higher scoresthan low-active girls; Family support was not
(2006) American & Caucasian associated with activity statusamong girlsdassifiedasa risk or
overwe ght; Home equi pment significant for African American girls' PA
Loucaideseta. Boys & girls; 156+1.3 Canada Godin & ShephardL eisure Time  Friends' and family members PA dgnificant for PA of teensin urban and
(2007) yeasold; Urban & rural Exercise Questionnaire rural settings
g . Schools with many facilities, open fields, outdoor obstad e course,
Haug et d. Boys & girls; 13yeas old Norway One self-report item from the playground equipment, and aroom with cardio and weightlifting equi pment
(2008) HBSC survey B -
significant for PA during recess
McMim et d. Boys & girls; grade9 (14- No association between peer or parentd support and teens' PA nor between
(2008) 16 years old) Penmark A ccderometer parentd PA and teens’ PA
bovsand cirls: orades7 8 Sgnificant correlations betweenteens PA and parenta PA' parental
Loucaides (2009) &og ars.g Cyprus 5 item physical activity index encouragement, friend support, and availability of spaces to be physicdly
active
Deforcheetd. . ) Flemish Physicd Activity Friends' PA and fewer e ectronic devices in the bedroom were positively
(2010) Boys, 17.4+0.6yearsold  Belgium Questionnaire associated with boys leisure time sports
Kim& Cadinal Boys & girls; 14-19 years Korea Godin & ShephardL eisure Time  Friend & family support had a significant direct effect on PA, but friend
(2010) old (mean=16.40+ 0.48) Exercise Questionnaire support had astronger relationship to PA than did family support
Kok Sonk etal.  Boys & girls; mean age Snagmore  3DPAR Parental support significant for boys and girls PA; sports equipment in the
(2010) 14.4:1.1 yearsold 9 horre significant for girls PA
Mulhall etal. Boys & girls; 12-13 years 7 itemsderived from CDC's - - N
@o11) old USA Y outh Risk Behavior Survey Family involvement with fitness significant for teens PA.
- . Family support was significant predictor of teensPA. Spedfically, low
Shokrvashetd. Boys & girls; 12.93+049 Modlﬂedverson_ of he - perceived informational support for malesandlow practica and emotional
(2013) easold Iran A dolesoent Physical Activity and support for females were found to be significant predictors of lower leve of
Y Recall Questionnaire APARQ PAPP 9 p
Friend social support sgnificant for PA of 8th grade girls; Positive support
Youngetd. . from boyssignificant for PA of 11thgrade girls MVPA; Ability to use
(2014) Girls grade8 & 11 usa Accelerometer school grounds for unstructured freeplay during school significant for PA of

8th grade girls' MVPA.

* 3/7DPAR: 3/7 day physical activity recall; LTPA: leisure-time physicd activity

participants identified parents’ support as a corrdate of PA which is
supported by the results of Ommundsen, Klasson-Heggebo, and
Anderssen (2006). Regarding moddling, somefound positivesignificant
associdions for family members PA and teens PA (Loucaides, 2009;
Loucaides, Plotnikoff, & Bercovitz, 2007; Mulhdl, Reis, & Begum,
2011; Ommundsen, Klasson-Heggebo, & Anderssen, 2006) whilecthers
found nordationship (McGuire, Hannan, Neumark-Sztainer, Cossrow,
& Sory, 2002; McMinn, van Suijs, Wedderkopp et d., 2008). The
mixed resultsregarding parental influencesarenot surprising giventhet
previous reviews have indicated positive, unclear, or no associations
with adolescent PA (Edwardson & Gorely, 2010; Gustafson & Rhodes,
2006; Pugliese & Tindey, 2007; Sallis, Prochaska, & Taylor, 2000). It
ispossblethat these mixed resultsin previous reviews may be dueto
grouping of children and adolescentstogether. Itisworthnoting that the
studies included in our review that found parental correlates to be
important (Loucaides, 2009; Loucaides, Plotnikoff, & Bercovitz, 2007,
Mulhdl, Reis, & Begum, 2011; Ommundsen, Klasson-Heggebo, &
Anderssen, 2006) tended to include teens 15 years or younger while
studies that found no association included ol der teens. Perhaps PA of
younger teens is more influenced by their parents because they are
more dependent on them at thisage and perhgpsmorelikely tolook to
them for guidance as compared to older teens who might be more
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impected by their peer group. These results are consstent with those
of de Ve, de Ridder, and de Wit (2011) who found that parent PA
gopearsto be moreimportant in childhood than adolescence.

With respect to boys, some have shown significant positive
associdionswith parenta support (Kim & Cardinal, 2010; Kok Sonk,
Loprinzi, & Trost, 2010) and parents encouragement for PA for
Caucasan and African American boys PA , compared to PA of Asian,
Hispanic, and other racelethnicity groups (M cGuire, Hannan, Neumark-
Sztainer et d., 2002). Positive associations between family support
andfema eadolescents PA haved so beenfound (Bungum, Pate, Dowda
etd., 1999, Kimé& Cardind, 2010; Kok Sonk, Loprinzi, & Trost, 2010;
McGuire, Hannan, Neumark-Sztainer et d., 2002; Sdlis Taylor, Dowda
ed., 2002, Shokrvash, Mgless, Montazeri et d., 2013). Thisrdaionship
may not be Smple, however. For instance, Ward, Dowda, Trogt et d.
(2006) found that family support was associated with Caucasian, but
notAfricanAmerican, girls PA; yet, Bungum, Pate, Dowdaet d. (1999)
found an association between family support and PA among older
African American girls. Moreover, one study revedled thet family
support was not associated with PA among overweight girls (Ward,
Dowda, Trogt et d., 2006). Findly, pertaining to parental modelling,
Viira and Raudsepp (2003) found that Mother’s PA was associated
with 13 year old girls PA.
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Recommendation 1. Although, this literature does not indicate
definitive positive associations between parental support or modelling
and adolescents’ PA, it does not point to any negetive effects of this
drategy. It can be expected that no one dtrategy will have the same
effect ondl teenagers, thusinlinewith Edwardson and Gorely (2010),
we recommend that effective PA promotion programsfor teensmight
include the promotion of PA opportunities for parents, as well as
education for parents regarding the potentia positive effects of their
support of their adol escent’ sPA practices(e.g., encouragement, provison
of transport to and from activities). Additional support for this
recommendation stems from the ten adolescent PA promotion
intervention studiesthat incorporated afamily or parental component,
most of which had apostive effect on participants’ PA (Cass& Price,
2003; Haerens, De Bourdeaudhuij, Maes, Cardon, & Deforche, 2007,
Haerenset d., 2006; Lubans, D. R., Morgan, Cdlister, & Coallins, 2009;
Perdta, Jones, & Okely, 2009; Ransddll, Robertson, Ornes, & Moyer-
Mileur, 2004; Simon et a., 2008; Young, D. R., Phillips, Yu, &
Haythornthwaite, 2006). M oreover, whilethevast mgjority of teen PA
promotion intervention studies have been school based (Bush, 2014)
two systematic literaturereviewsfound school -based interventionsare
effectiveinincreasing thetimeadolescentsare physically activeduring
school hours, but not during leisure-time (de Meegter, van Lenthe,
Spittadlset d., 2009; Dobbins, De Corby, Robeson et d., 2009). Thus,
extending PA promotion strategiesinto the home iswarranted.

Recommendation 2. With respect to peer support and modelling,
among the deven studiesincluded in thisreview that examined these
corrdates(Deforche, Van Dyck, Verloigneet d ., 2010; Kim& Cardind,
2010; Loucaides, 2009; McMinn, van Sluijs, Wedderkopp et d., 2008;
Ommundsen, Klasson-Heggeho, & Anderssen, 2006; Raudsepp & Viira,
2000; Sdlis, Taylor, Dowda et d., 2002; Spink, Shidds, Chad et d.,
2006; Viira & Raudsepp, 2003; Wu, Pender, & Noureddine, 2003;
Young, D., Saksvig, Wu et d., 2014) dl but one (McMinn, van Suijs,
Wedderkopp &t d., 2008) found postive associations with teens PA,
andthis, regardiessof their age or sex. We, therefore, recommend thet
future intervention studies incorporate these strategies. Indeed, some
have found that sdif-efficacy is an important corrdate of PA among
teens(Sdlis, Prochaska, & Taylor, 2000) and that peer supportindirectly
influencesteens PA viasdf-efficacy (Sabiston & Crocker, 2008; Wu,
Pender, & Noureddine, 2003). Additiondly, it isimportant that future
PA promotion intervention research assesses the effects of such peer
influencesonteenagers PA as, toour knowledge, only four intervention
sudies havefocused some attention on these influences, and none has
assesd thelr specific effects on physica activity (Dzewadtowski et
d., 2009; Lubans, D. & Morgan, 2008; Lubans, David R. & Sylva,
2006; Perdta, Jones, & Okely, 2009).

Physical environment

In the literature published prior to 2000, Sdlis, Prochaska, and
Taylor (2000) found consistent positive associations between
adolescents PA and opportunities to exercise; yet, in their update to
thisreview, Ferreira, van der Horst, Wendd -Voset d. (2007) noted thet
availability and accessihility of exerciseequipment weremodtly unrelated
toadolescents PA, andinanother review, Van der Horst, Paw, Twisk et
a. (2007) found no association between availability of facilities and
adolescents physica activity. We found, an additional seven sudies
providing some evidence to indicate a positive association between
teenagers PA and availability of spacesto be physicaly activein the
neighbourhood or onschool grounds(Haug, Torshem, & Samdd, 2008;
Loucaides, 2009; Ommundsen, Klasson-Heggeho, & Anderssen, 2006;
Spink, Shidds, Chad et d., 2006; Young, D., Seksvig, Wu et d., 2014)
and provison of PA equipment in the home (Kok Sonk, Loprinzi, &
Trogt, 2010; Ward, Dowda, Trogt et d., 2006). Regarding adolescent
PA promotion intervention research, few studies have examined
environmenta modificationsmakingit difficult to understand whether
such strategies asincreasing opportunities to be physicdly active can
increese PA inyouth (Perry, Garside, Moroneset d., 2012). Nonetheless,

Retos, nimero 28, 2015 (2° semestre)

provision of additiona physica activity opportunities, such asschools
providing extra physical activity equipment out of class time, or
partnering with community organizationsto provideadditiona physical
activities are strategies that have met with some success (Haerens, De
Bourdeaudhuij, Maes et d., 2007; Haerens, Deforche, Maes e d.,
2006; Lubans, David R. & Sylva, 2006; Webber et d., 2008).

Recommendation 3. Thelimited research makesit difficult for usto
make any strong recommendations regarding environmental
modifications. It may be thet the provision of opportunities to be
physicaly activeisimportant but not sufficient to entice adolescentsto
engage in PA. Moreover, as with peer and parental support and
modelling, it can be expected that such an intervention strategy may
have a positive effect on PA for some teenagersin some contexts, and
the literature does not point to any negetive effect. Thus, we suggest
that futureintervention sudiesincorporateenvironmenta modifications
inthehome and school environmentsand, importantly, thet they study
the effects of these Strategies.

Recommendation 4. Regarding future research on correlations of
adolescents PA, this updated review suggests recommendations of
previousreviews(Edwardson & Goredly, 2010; Ferreira, vander Horgt,
Wende-Vos et d., 2007; Sterdt, Liersch, & Walter, 2014) il stand.
Soedificaly, for corrdatesof adolescent PA wearedtill lackinglongitudina
dudies, aswell as studies that use objective measures of PA, explore
parental and peer supportinmoredepth (e.g., SUpport vsencouragemert,
types of support), and explore physica environmenta variables (e.g.
opportunities to be active). Moreover, to date, studies have explored
correlates of either overal PA (Deforche, Van Dyck, Verloigne et .,
2010; Haug, Torsheim, & Samdal, 2008; Kok Sonk, Loprinzi, & Trogt,
2010; Loucaides, 2009; McMinn, van Sluijs, Wedderkopp et d., 2008;
Mulhdl, Rels, & Begum, 2011; Raudsepp & Viira, 2000; Sdllis,
Prochaska, Taylor et d., 1999; Sdlis, Taylor, Dowda et d., 2002,
Shokrvash, Mgless, Montazeri et d., 2013; Spink, Shidds, Chadetd.,
2006; Viira& Raudsepp, 2003; Ward, Dowda, Trost et dl., 2006; WU,
Pender, & Noureddine, 2003), leisure-time PA (Kim & Cardind, 2010;
Loucades, Plotnikoff, & Bercovitz, 2007; M cGuire, Hannan, Neumark-
Sztainer et d., 2002; Ommundsen, Klasson-Heggebo, & Anderssen,
2006), or variousintensitiesof PA (Bungum, Pate, Dowdaet d., 1999;
Young, D., Seksvig, Wuet d., 2014). Clarifying any digtinctionsamong
correlates of these various types of PA may be warranted.

Limitations

Wedid not completeacritica gppraisal of thestudiesweincluded
and we acknowledge that this could be conddered alimitation of this
work. For instance, included studies used a variety of sdlf-report
meesures, not &l of which are vaidated (Table 1). Moreover, given
study designs, the directions of the relationships reported are, for the
most part, unknown. However, given our objective to shed light on
what isknown about modifiable correlates of teenagers PA and given
that thisareahasnot beenroutingly studied, webdieved it wasrd evant
toinclude dl studiesthat reported correlates of interest. Indeed, in the
context of thisreview we areindined to sidewith Pawson (2006) thet
«t]hereareoften nuggetsof wisdominmethodol ogically week sudies»
(p- 127). Ineddition, wedid not includethesesor dissertetions, published
abgtractsor presentations, and therefore thismust be considered when
interpreting results.

Despite its limitations, the current paper has severd strengths.
Fird, unlikeother reviews(de Ve, deRidder, & deWit, 2011; Edwardson
& Gordly, 2010; Ferreira vander Horst, Wendd-Voset d ., 2007; Sdllis,
Prochaska, & Taylor, 2000; Van der Horgt, Paw, Twisk et d., 2007), we
highlight differences among subgroups of the adolescent population.
Namely, younger and older adolescents and boys and girls. Second,
wheressother reviewshaveaddressed non-modificblecorre atestogether
with modifiable ones (de Vet, de Ridder, & deWit, 2011; Ferreira, van
der Horst, Wendd-Voset d., 2007; Sdlis, Prochaska, & Taylor, 2000;
Van der Horst, Paw, Twisk et d., 2007), we concentrate only on
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modifiableones. Asauch, wehavebeen ableto providerecommendations
to help researchers and practitioners design effective interventions to
increase PA among teens. Indeed, our findings lead usto suggest that
future adolescent PA promotion research may consider designing
interventions to modify teen's socid and physicd environments. For
instance, interventions may focus on promoting PA to parents such
that they may mode thebehavior, or promotetheimportanceof parents
and peers being supportive of adolescents' PA. In turn, such
interventions may help to increase PA among teenagers.
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