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Objectives: ThelbbjectivelohelstudydsiolexaminelhelelationshipamongiohysicalX
literacy,Mmentalfhealth,dandiesiliencelinitollegelstudents.X

Methods: ThelbtudyMskbtross-sectionalstudy.BParticipantsM/NE= 5,265;M6.6%Mmales)X
completediberceivediphysicalfiteracylihstruments,Mnentalfhealthbontinuumihortiorms,X
and®hel 2-itemithilddndiouthMesiliencelneasures. MediationnodelsMverelapplieddoX
explorelhelhassociationamongihreeltoncepts.X

Results: PhysicalditeracyXresilience,Xand¥mentalkhealthBvereksignificantlyXinked®withX
eachXother.MInKtheXmediationkmodel XtheXdirectXeffectXophysicalXliteracyXonXmentalX
health®wvasik0.49 . XIheXindirectXeffectoXphysicaliteracyonXmentalkhealthhrough®heX
mediationtbMesilienceMvasii.97 X helediatingkffecttbMesiliencelccountsiorb6.30%K
oftheRotaleffect,Mndicating®heloartialdmediatingieffectibesiliencednXhelelationshipi
between®physicaliteracy®XandXmentalkhealth.Xinkmoredetailed¥models, XresilienceXvask
foundiobediatelheltelationshipibetweenbbhysicalMiteracylndiocialndibsychologicalX
wellbeing,XaccountingkforiX6 1.02%KandX56.92 %K ofXthektotalXeffect,Krespectively.XInX
addition,XesiliencelactedasiullmediatorniheXrelationshiploetweenXohysicalXiteracyX
andimotionaldvellbeingl>100%).X hesellindingsiéuggestihattphysicalteracybhcreasesX
mentalthealthBby¥mprovingdesilience.X

Conclusions: ThisKisKtheKXfirstktimeXtoXconnect¥physicalliteracy®withXmindXfactors.X
ThelmediatingKeffectlofXresilienceXonXthelrelationshipbetweenXphysicallliteracyandX
mentalhealthRwaskfound.XOurKkfindingsXsupportXtheXdevelopmentXofohysicalditeracy®
inkuniversitieskasKpartXofXakholistickapproachXtoXsupportingktheXwellbeing®andmentalX
healthtbindergraduates.X hisktudydbrovideskbhewbberspectivelorheltievelopmentidiX
large-scalelinterventionsin®helhealthtbbodykandininddnitollegeltudents.X

Keywords: physical literacy, mental health, resilience, mediation, association, relationship

INTRODUCTION

PhysicalditeracyKisKakmultidimensionalXconceptXthat¥includesXphysical Kaffective KandXcognitivel
factorsXandXisXdefinedXasXthelmotivation,Xconfidence,Bphysicaldlcompetence, Xknowledge,KandX
understanding®oXraluefind®akelesponsibilityMordngagementdnbphysicalkhctivitiesorHifel] 1,X0).X
Theltonceptiootslnkxistentialhnd¥phenomenologicallphilosophy,BvhichBeeskphysicalliteracyMhsX
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anNessentialcomponent¥inXhumanXthriving®andX¥alconstructX
oflembodimentXtoXquesttharmonyXandXunityMamongXmental X
physical,ind®nvironmentalltates¥ 1,58) Rl'hus BlgrowingtbodyX
offfesearchbhasiuggested®hatbphysicalditeracydsiheMoundationX
of¥ifetimeMphysicallhctivitybparticipationX4-7) MPreviousitudiesX
demonstratelhelpositivelelationshipstbetween¥physicalliteracyX
and¥physicalkactivityMevelsX(8,50) XEvidencelalsolsupportedtheX
beneficialleffectstbiphysicalMiteracydbn¥physicalditnessX(8,X10).K
Mostitudieskhavelfocused®nMinking¥physicalditeracy®vithXhelX
physicalddomain,XexpectingithelpositivelimpactnkhpproachesX
tolpromotelparticipation®n¥physicalfhctivities®hrough®hysicalX
literacyM(3) X However,X theXembodimentXofl physicalXliteracyX
supportsihelbeliefthatlbodyMindknind®annotbbeldeparatedd3).X
ExpectingihatfphysicalldndinentalfactorsirelquallylinkedXvithX
physicallliteracydséeasonable ENevertheless,BsMnlntegralispectX
offphysicalliteracy,BheMnentalthealthMactorbhasthot®etitapturedX
attentionMnMhisMrea.X

LITERATURE REVIEW

Physical Literacy and Mental Health
ThefWorld#HealthiDrganizationfWHO)Xlefined¥nentalfiealthisX
“altateldfMvell-beingnMvhich@verydndividualfealizesHhiskbrherX
ownbpotential BankopeMvithihebhormalXtressestdHife, anMvorkX
productivelybhnd®ruitfully,KandXskableiolmakelhiontributionX
toKherMorkhisKcommunity”X(11) XThreeXkeyXcomponentsKwereX
includedXin®hisXdefinition:Mwell-being,ReffectivelfunctioningXiniX
individualNife Mindiffectivefunctioning®dniommunityNife MandX
thelflefinitionMbuildsdbnHwolongstandingMraditionsEn¥tudiesiniX
lifelzoingMwellX(12,K1 3) Bhelhedonidtradition®ocusibnieelingsX
oflhappiness¥(emotionalXwellbeing) BwhereasKtheXeudaimonicX
tradition®@mphasizes®ptimalfunctioninginfndividualdndXocialX
lifelpsychologicalndBocialXvellbeing)¥14,X 5). BMentalfheal thMsX
vitalolbverall¥vell-being,BvhichBsHustths¥mportantthsiphysicalk
health¥(16) KFurthermore®positivelmentalkhealthKisXimorehanX
theMbsencelbfMnentalllisorderstbridisabilities BVentalthealthHskX
statelbvell-being¥nMvhichMndividualsfrebibleMolhink,#mote,X
communicate,@arnMMliving,BndknjoyMhefbilityMolivel]12).HtHsX
adtateMhatbheedsMolbelpromotedndiprotectedbverMime.X
BasedMnMheMnodelproposeddby®Whitehead BphysicalliteracyX
wasKdevelopedXfromNthreeNdomains:Xaffective,Mphysical,KandX
cognitive M AtXtheXmacroXlevel X physicalXliteracyXemphasizesX
theKinseparability¥ofbodyXandXimind Xwith¥severalXdimensionsX
interactingX withX eachX other.X AtX theX microXlevel,X physicalX
literacyMemphasizesNlifelongKmovement®andXpositiveKattitudesX
(3) MM eanwhile,MmentalkhealthXisXconsideredXokbeltheXholisticX
triadX ofl cognitive,Xbehavioral XandX affectivel wellbeingX (17).X
InKthisKrespect,XitMsharesKpartialdcommonalitiesXwithKphysicalX
literacyX18) Xl'helnfluencefbfenvironmentalfactorsibnXnentalX
healthXhasXbeen¥demonstratedX(19).KSimilarly,KtheNeffectsXofX
howenvironmental}factorsimpactXphysicalKliteracyXwereXalsoX
examinedX(5).XSuch®commonXcharacteristics,XasXwellXasXtheX
commonalityXinKimprovingXtheXwellbeingXandXqualityXoflifel
offindividuals,Xcould¥belthekbasisKforktheMassociationkbetweenX
physicalXliteracyMandX¥mentalXhealth XHowever,Xyet,XtoXdate,X
empirical¥videnceddnMhelhssociationfbetweenMphysicalMiteracyX
andXpsychologicaldorXmentaldhealthXfactorsiremains¥scarce.X

OnelrecentdstudyXamongX184XearlyXadolescents¥foundXthatX
physicallliteracyMvaskpositivelyMssociated¥vithipositivelmotionsX
andX negativelyX associated¥ withX negativeX affect (20).X WangX
ethl KusedXlongitudinaldstudiesoXdemonstrateXtheinteractionX
between¥physical¥iteracylindXpsychologicallsatisfactionfhmongX
549XUniversityXstudentsX(21) KHowever,¥modernXmentalXhealthX
isMnotXonlyMrelatedXtoRpositiveKkmoodX(emotionalXwellbeing),X
buti itk alsoX includesi thel presencel ofX positivel functioningX
inNindividualXlifeX (psychological¥wellbeing)XandX¥communityX
life¥(socialXwellbeing) KMoreover,Xthe¥mechanismsXunderlyingX
theselpositiveKoutcomesXhavelyetXtoXbeXidentified XTherefore,X
thereX isX a¥l needX for¥ aX morel comprehensivel studyX ofX thelX
relationshipl betweenX physicall literacyX andX mentalX healthX
(includingX emotional ¥ psychological X andX socialX wellbeing),X
andXthel contributionXofl thek mediatingX factors¥involvedXinX
thisMelationship.X

Physical Literacy, Mental Health, and

Resilience
ResilienceMsdMnultifaceted®onceptihatlsklefined¥hsEhebbilityX
offMlynamidbystemlolhdapttolheMnterferencelhatihreatensX
systemMunction,®iability,ndMlevelopment}22,K3).X

Resiliencel comesX fromX qualityX interactionX withX theX
environment,¥vhich®onstantly®promotesibri¥naintainsipositiveX
emotionsXandXeventually¥achievesKphysicalkandXpsychologicalX
harmonyX (24).X Thus,X thel resourcesX thatX thel environmentiX
providedBnfluenceddheMlevelopmenttbrinaintenanceldPbptimalX
mentalXsocial Mand¥physicalXhealthKoflyouth XMeanwhile,KthelX
conceptofiresilienceladvocatesXthefdevelopmentXofXtheMhbilityX
ofpeopledolrowdnthdversity®hrough®jualityMnteraction®wvithX
thelénvironmentfindMolnjoyhelesourcesdprovideddbyRt. R hisK
conceptlsionsistent®vithhekoncepthbffbhysicalliteracy®hat
claimsKinteractionXwithXthesurroundingsKtoKimproveKphysicalX
andXsocialXsettingsX(22,825) XFurthermore,McorelelementsXofX
bothXphysicalKliteracyKandXresilienceRareXenhanced®¥whenXank
environmentXisKestablishedXthatXhelpsXdevelopXtheKabilityXtoX
overcomelhallenges,Mobstacles,Xorkadversity KinKresilience,BthisX
processXsuggests¥ thatllappropriatel exposurel to adversityXinX
properBettingsianbhelplndividualsainiopinglxperiencesfindX
strategies, XwhichXwillXprovidefhdvantageskinkfutureXencountersX
(26) XSimilarly,XinKphysicalXiteracy,KengagingXinXappropriatelyX
constructedXhallenging®sportskhot¥onlykboostsionfidenceXbutX
alsoXncreasesXnotivationdhnd®villingnessitoMurther®participatelX
inX physicalX activityl (3).¥ Therefore,X resiliencel andX physicalX
literacy¥bothXareX dynamicX concepts¥that¥areXinfluencedXbyiX
theirMenvironment¥andXmultidimensionalKfactorsXthroughoutX
lifel(3,X26) XY et, K olthelbestXoburkknowledge XonlyXonelstudyX
examinedfhelMssociationfbetweenbphysicalliteracyddndMesilienceX
amongX 227K school childrenX (9-12K years¥ old)X (23) X Thus,X
furtherMexamining}theXrelationshipXbetweenXphysicalXliteracyX
andMresilienceMamongXcollegeMstudentsXisXaXparamountXneedX
tolstrengthenXthepowerKof¥current¥evidenceXinXthisKarea.XInX
addition MstudiesXhavelassertedXthatXyoungipeoplelwithXhighlX
resilienceanMdaptMuickly¥vhenMheyMverelxposedMoldversityX
(27) MPreviousistudies,Xthus,Xexamined®howXresilience-basedX
interventionsianfbenefitfhefbehavior,Mnentalthealth,MndMverallX
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wellbeingXoftheNindividualX(28-32) ¥GivenXtherelevanceMofX
mentallhealthRolhelenvironmentX33),MtlsKeasonableloXnferX
that®resilience,Knamely,XthefhbilityXtokbouncelback,KorKrecover,X
inMthelfaceMofladversity,Mcould¥promoteXmentalXhealthX(34).X
MoreoverXresilience¥canXalwaysKserveXasXmediatorMbetweeniX
mentalfhealthfindXbther®mentalkhealth-related®actors,MuchXasX
positivelaffect,Xsociallsupport,KperceivedXstress¥andXrisk,KandX
coping(35-38) Xl'herefore XitiouldXbefhssumedXthatXresilienceX
mayXmediate¥theMrelationshipMbetweenXphysicalXliteracy¥andX
positivelnentalthealth.X

Physicaliteracy,Mnentalthealth,MindX-esiliencefarelorrelatedX
toomellegree K'heltonceptbfphysicallliteracyMslMinkMetweenk
bodyndXnindXskheoretically¥nfluentialdnkpromotingXnentalX
health RResilience,Ms®hefbilitydoltombatdhdversity,Bhould¥lsoX
playXanKactiveroleXinXthelabilityKofKtheXindividualXtoKachieveX
mentalXhealth KUniversity¥students¥arefinXtheXast¥stagelofXtheX
education®process)39) MDuringkhiskperiod,BounghbeopletheedX
toMtakeXonKpressurelfromMaichanging®environment¥and¥adaptX
tokhXhewphaselbfbocializationand¥studyXmode KResearchikhasX
revealed®oncerningifatestfpsychologicalfllness,BuchMsdnxietyX
andXepression,FamongXUniversity®tudents)40) MnterventionsX
based®nlognitive,Behavioral MndinindfulnessthavelhownMoMeX
effectivelinMeducingBtressEnfUniversitydtudentsq40) X herefore,X
understandingKhowXphysicalXandXpsychologicalddomainsKworkX
togethertanbhelpMistbetterMppreciateheMnechanismsibyXvhichX
theXbodyXand®mindXoperate,KandXcanXtherebyXbetterMinformi
thelnstructionfbf®helinterventions,BuchskphysicaleducationX
coursesdhndibther®novement-based¥programs fSuchtNinkkalsoX
supportskphysicalind¥psychologicalkharmonylimongitudents,X
whichXleadsXtoXaXgreaterMsenseMofXwell-being®(23) KT hus,XthisK
studybprovideddbhewdperspectivefbniphysicalliteracy,MlarifyingX
therelationshipMamongXphysicalXliteracy,XmentalXhealth,KandX
resiliencedimongMindergraduates XI'hekhypothesiskbf®hiskstudyX
arefisdollows:X

HypothesisX 1:X PhysicalX literacyX willX positivelyX influenceX
mentalthealth.X

HypothesisX 2:X PhysicalX literacyX willX positivelyX influenceX
resilience.X
Hypothesis®:MResilienceMvillMnediateMheMelationshipfetweenX
physicallliteracylind¥nentalthealth X

METHOD

Design and Participants
Cross-sectionalXdataXwasKextractedXfromMal4-yearongitudinalX
study,BwhichXtrackedXchangesKinkphysicalMiteracyXoverktheXifelX
ofanXundergraduateXunderMnaturalcircumstances XThelstudyX
wasX conductedX atiX JinanX University,X China.X QuestionnairesX
wereld distributedX throughX anX onlineX website.X AKX totalX ofX
5,835 undergraduatesk participatedX inX thel study,KandX 5,265X
completed®theXquestionnaires XTheXresponseXrateXwasX90.23%.X
Al participantsXwerel fullyXinformedX ofXl theX detailsK ofX thelX
studyMandXfreeXtoRwithdrawXfromKparticipatingXatXanyXtimelX
duringX thel process,X eitherX temporarily® or¥l permanently.X
ThellethicalMapproval¥wasXobtainedX fromXthel IRBXofX]JinankX
University}JNUKY-2021-008).X

Measures
PhysicalditeracyBvasihssesseddbydhelsimplifiedChineselrersionX
oftperceiveddphysicalditeracyMnstrument® PPLI-SC)X41),BvhichX
iskhnieight-itemXnstrument®oMneasurelthelphysicalliteracykbfX
ChineseMindergraduates MtlonsiststbfMhreeMlimensions,thamely,X
motivation,BonfidenceBind®physicalkompetencendXnteraction
with@helenvironment Bpecifically Mnotivationxamined¥vhetherX
individualsXwouldXmaintainXpositivekattitudesXtoward¥physicalX
activity¥hroughoutMheirllife MonfidencelndiphysicaldompetenceX
detected¥vhether®eopleloulddnovelvithionfidencefand¥oiseX
inKal varietyMofil challengingXsituations.X Interaction®¥ with¥ theX
environmentnonitored¥vhetherfindividualsdanfnteractMvith¥hel
environment¥nMheltontexttbfachMay¥1). K\ IMhreeMlimensionsX
wereMlefinedMsMheltoreBtagelbfMVhitehead’s®oncepthbdphysicalX
literacy MachNtemXvasiatedibniMive-pointd.ikert8cale,HangingX
fromMtronglybhgreeMoltronglyilisagree PPLI-SCRvaskprovenioX
belhreliabledindX¥validdnstrument@oMneasurefphysicalditeracyX
offChineseMindergraduateshroughMronbach’sfalphaMX = 0.86)X
andXonfirmatoryXactorbinalysis CFA )X factorMoadingsiangedX
fromp0.60M0b0.92,BRMSEAR= 0.03,6A GFI%= 0.96,;NFI¥= 0.97 }CFIX
= 0.99)441) MnMhisBtudy,MhelCronbach’sdlphaXvas.91.K

Thel simplifiedX ChineseX versionX ofX thel MentalX HealthX
ContinuumiShortXFormKX(MHC-SF)XwasKtranslatedXfromXtheX
MHC-SFhndRvasKised®oMneasurelpositivelnentalkhealthi42).X
TheKtoolXcomprises®14Xitems,XrepresentingithreelddimensionsX
ofwell-being MwhichMareemotionalkwellbeing,XpsychologicalX
wellbeing,MindXocial¥vellbeing.Emotional®vellbeingiepresentsX
positiveNaffectdandX lifel satisfaction.X PsychologicalX wellbeingX
accessesiindividual®functioning,Kincluding®self-esteem,McopingX
strategies,Mandigeneralelf-efficacy. Mocial¥vell-beingievealsihelX
involvementXinMsociety,XsuchXasKsocialXparticipationXandXsensel
offcommunity.XTheXMHC-SF¥hasKshownXgoodXpsychometricX
propertiesEndChineseddultsihroughCronbach’sdlphal{X = 0.92)X
andlCFARMSEAR= 0.08,¥AGFIX= 0.90,BNFI%= 0.95M)CFI%= 0.95)X
(42) MnMhis®¥tudy,®helCronbach’silphalvasi).97.X

ThelresilienceMevelsXofXthestudentskiwereXmeasuredXbyXthel
simplifiedX ChineselversionXofltheX12-itemX child¥andXyouthX
resiliencelmeasureX(CYRM-SC)X(43) XTheXCYRMNisKusedXtoX
indicatethelpsychologicaliresiliencelbfnXindividual XmeaningX
thelextentolvhich¥peopleltanMiselhelenvironmentaliesourcesX
tofhrivelnMdversity¥44) MhelCYRM-SCRvasXralidatedbybhisingX
exploratoryMactorbhnalysisfhndMCFA Rvhich®esultedn®helbne-
factorMolutiondX = 0.92,RMSEAX= 0.06,)CFI¥= 0.96,AFIX= 0.96,X
NFI%= 0.95)%43) AnMhis®¥tudy,MhelCronbach’silphavasi).93.K

Statistical Analysis

IBMKXSPSSK26XandXPROCESSKmacroX3.58wereRusedXfor{dataX
analysis¥(45) XMDescriptiveNstatisticsdwasKusedXtoMdescribeXtheX
characteristicstbffhebparticipants.BeforeffheMnalysis,Mhormality,X
linearity,MindthomoscedasticityMvereléxaminedhnddound®olbel
supported Rl histudythad¥wolbtages ®irst,tandardiegressionX
andMhebbootstrapinethodMverefiseddoMdentify®hednediationalX
hypothesis XI'helstepsBverelhsiollows:X 1)XPhysicalMiteracydvasi
significantlyfhssociated¥vithMnentalfhealth X2)XPhysicalMiteracyX
wasksignificantlyXassociatedXwithXresilience X(3)XResilienceXwasX
significantlyNassociatedXwithKmentalXhealth.X(4)XI1fXtheXbootX
confidencelintervalX( CI)XofXtheKindirectXeffectXdidXnotXcontainX
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TABLE 1 | Resultsifi@helstandardilineariegressiontanalysisthmongibhysicalX
literacy,lmentalthealth,Bandiesilience.®

B (SE) F (df) (95% ClI) R AR?

AllX
PhysicaliiteracyX
Mentalthealth® 1.4641.08)2 1,731.1081,85,263)) (3.51,K.76)K 0.50X0.25K

Resilience®  1.0140.40)* 6,034.55%1,%,263)% (17.06,% 8.63)X 0.73% 0.53%
ResilienceX
MentalfhealthX 1.221.18)%" 2,583.9541,5,263)8  (—11.50K  0.57K0.33%
—6.88)¥
Males¥
PhysicalfiteracyX

Mentalfhealth® 1.3161.80)® 510.0781,8,451)K (6.20,/3.27)% 0.46X0.21R
Resilience®  1.0440.67)% 2,315.28%1,2,451)% (15.64,%18.26)K 0.74K 0.55K
ResilienceX
Mentalfhealth® 1.0581.97)® 679.5281,8,451)8 (—4.80,%2.93)X 0.51X0.26X
FemalesX
Physicalditeracy®

Mentalfhealth® 1.5681.35)% 1,267.3161,8,810) (0.07,56.37)8 0.5380.28%

Resilience®  0.9940.50)* 3,700.63%1,2,810)K (17.49,%19.45)K 0.73%0.53%
ResilienceX
Mentalthealth® 1.3561.46)% 2,067.7441,@2,8108 (—18.26/K 0.62K0.38%
—12.55)%

aCorrelation®sBignificant@tEhel. 0 1Hevelftwolailed). X

zero,XtheXmediatingXeffectwouldXbeXsignificant.XSecond,XtheX
mediatingXeffectfbfiresilienceonXeachXothelthreeldimensionsX
offnentalthealthBvasixamineddeparately.Mnkhddition,FpreviousX
studiesKhaveXbeenKinterestedXinRwhetherXthereXareXdifferencesX
betweenMnenfndX¥vomeninMheMevelopmentddphysicalliteracyX
(1).Xhus,Mnkhisktudy,BeparatelegressionfnalysesiorlgenderX
werellso®onducted.X

RESULTS

ANotalldf$,265Kurrentidollegetudentsiparticipatedinbheltudy.X
MalesXandXfemalesXwerelapproximatelyXequalX[male= 2,453X
(46.60%);XfemaleX= 2,812[(53.40%)] XTheKageXofXtheXstudentsX
rangedibetweenXl 7MndR 1 earsiftotalage MVH= 18.98, D= 1.10;X
Male,ge BME= 19.51 88 D%= 0.88;female, g MME= 18.67,08 D= 1.09),K
and¥nostdbhem®vereX Iearstbldi{38.40%) KAboutthal fbfRhelX
participantsiverelfear Btudentsf{N&= 2,712,81.50%) BndbthersX
werelrearlMNK= 2,553,08.50%) R heddtudyMtreamstbbtudentsk
wereMnainlydnMiberalMdrts{NK= 1,843,85.00% )MndXciencel{ NK¥=
2,685,581.00%),HollowedbyMnedicineNX= 527,18 0.01%),MnddawiX
(NH=210,8.99%).K
Standarddinear®egression®vasKised®olhssessihefhssociationX
amongMhysicallliteracy,¥nentalbhealth MandXesilienceX TableX ).X
All®orrelationsiverelpositivednd®trong,MndicatingldBignificantX
relationship¥amonglthem XThelthreeXregressionX¥modelsXwereX
mentalXhealthX= 5.63X+ 1.46Kx physicalXliteracyMresilienceX
= 17.84X+ 1.01Xx physical¥literacy,Xand¥mentalXhealthX=
—9.198+ 1.22Kx resilience XFigureXXpresentsXtheMgraphicalX
representationX ofid the’ mediation¥ model¥andX thel regressionX

Males B = 1.04 (.67)
Females B = .99 (.50)

Males B = 1.05 (1.97)
Females B = 1.35 (1.46)

P> Resilience

Path a Path b
Y
Males B = 1.31 (1.80)
Physical Females B = 1.56 (1.35) - Mental
Literacy Path ¢ Health

FIGURE 1 | Graphical®epresentationfbfithelnediationnodeliesilienceHor
physicalfliteracytandiémentalthealth.X

coeflicients MAssociationXbetweenXphysicalXliteracyandXmentalX
healthIZKPath&@lleastoundlZﬁn&nalele(p®< 0.001)XandXfemalesX
(p¥< 0.001).X¥TheNMconnectionXbetweenMphysicalKliteracylandX
resilience)(PathXa),XandXbetweenKresilienceandXmentalXhealthX
(Pathib),KshowedMsignificancelnXeach®enderX(pl< 0.001).XI'heX
bootstrapXmethodXwasXutilizedXtoKassessXtheXmediatingXeffectX
ofiresilienceMonXthelrelationshipXbetweenXphysicalditeracyXandX
mentalXhealthX Tablel®) XI'heKinediation¥modellshowedXakhon-
zerobbootMCIN0.88,X.06)MvithM).49Kirectleffectthndl.97MndirectX
effect¥of¥physicalXliteracy¥onXmentalXhealth.XSpecifically,KtheX
mediatingReffectMXresilienceMaccountsior6.30%XofXtheMtotalX
effect,MindicatingfMpartialinediatorlin®heltelationshipfbetweenX
physicallliteracydnd¥nentalthealth.X

Thell bivariate¥ Pearson’sX product-momentX correlationX
coeflicient r)Bvasialculated®olhssessihelsizelhndXirectiontb X
theMlineariXrelationshipXamong®physicalMiteracy,Xresilience,XandX
thelkhreeldvellbeingilimensionskbfdnentalkhealthX Tableld) XI'helX
result®showsKthatXeachXwellbeing¥dimension¥wasKsignificantlyX
correlatedX toX physicalX literacyl andX resilience X TableXX alsoX
showsKthelmediatingKeffectsXofilresilienceonXtheXrelationshipX
betweenMphysicalditeracyMandXtheXthreeXwellbeingXdimensionsX
of¥mentalXhealth.¥TheXmediatingNeffectMofleach¥genderlwasX
examinedhsKwell Samelwith®heKmnediating®effectdbXresilienceX
onMphysical¥iteracylhnd¥nentaldhealth,Mhelnodel®hationtainsX
socialMwellbeingfhndXpsychological¥wvellbeing®howedXresilienceX
asMtheMsignificant¥partialmediatorX(socialkwellbeing:X61.02%;X
psychologicalX wellbeing:X 56.92%)X in theX mediationX model X
Different}fromXthelabove XthelmediationmodelXpointingXtoX
emotionalXwellbeinglshowedXthatiresilienceMwaskthelsignificantX
fullXimediation XSpecifically,KwithXak> 100%XmediatingXeftectXinX
malesdndMemales,BhebfelationshipfbetweenbphysicalliteracylndX
emotional®vellbeingnustMirstipass@hroughBesilience XMWithoutX
resilience MsuchXassociationXdisappears. XFigurelXpresentsXtheX
graphicaltepresentationfbfhelhreelnediation®¥nodelsdndihelX
regressionfoefficients.X

DISCUSSION

ThelesultstbbfRhisktudydndicated®hatlphysicalditeracy,XnentalX
health,MndMesiliencelverelignificantlyMelatedol®achibther X'helX
mediatingReffectfbXresiliencelnayXontributedoMinderstandingX
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TABLE 2 | Mediatingiffecttbtesiliencelbni®heielationshipfamongitifferent®ariables.X

Mediating effect of resilience on the model Direct effect

Indirect effect Mediating effect

All Males Females All Males Females All Males Females
PhysicalfiteracytdndimentalfhealthX 0.49K 0.51K 0.47K 0.97K 0.81X 118 66.44%* 61.36%% 70.06%%
PhysicalfiteracytandidemotionalvellbeingX —0.03% —0.05K —0.01X 0.24K 0.21K 0.278 >100%* >100%% >100%%
Physicalfiteracybindisocialdvelloeingk 0.23K 0.30K 0.19¥ 0.36% 0.32% 0.38% 61.02%% 51.51%% 66.67%%
PhysicalliteracybindipsychologicalvellbeingX 0.28K 0.26K 0.308 0.37% 0.28% 0.43% 56.92%% 51.85%% 58.90%*
aThelnediating®ffect@sBignificantBvithton-zero®ootkC!. K
TABLF 3 | CorrelationsmongiphysicalfiteracyMPL) Mesilience,Fandinentalfhealth Males B = .18 (.50)
domains.X Females B = .27 (.35)
P> Resilience
Measure PL Resilience Emotional Social Psychological
wellbeing wellbeing wellbeing
Path a1 Path b1
PLK —X 0734 0.32% 0.514% 0.51%#
Resilience —K —K 0.47 0.57 0.55 Males B = .16 (.46)
. Females B = .27 (.33 4
aCorrelationBsBignificant&tihe®. 01 RevelfiwoRailed). B Physical emales B (85) p| Emotional
Literacy , Well-Being
Path c1
. . . . AKX Males B = .46 (.78)
theEelatlonsh'lp%etweenﬂahysmalﬁlteracy&ndﬁnental@healthﬁn“ S g
samplefbffChineseMollegeBtudents.X P Resilience
InkhccordanceMvithheldefinition¥bfmentalkhealthXandXthelX
pathwayMromMphysicalliteracy®olnentalthealthX46),BhisktudyX —— T,
found¥hatbphysicalliteracyMvasiiignificantbpredictortbfinentalX
health Ml'ogether,XhisKindicateskthatXollegelstudentsKwhokhavelX
. . . . . Males B = .61 (.70)
h1gh.er@>hy31calE]1FeracyNe.ndﬁo%n}oy&reaterﬁnental&ealth.&"hls@ —— Females B = .58 (.51) | social
findinglvasionsistent®vith¥onelpreviousktudy,MvhichhowedX Litrmey S Well-Being
positivelfelationshiptbetweenbphysicaliliteracytindbpositivelffectk ame
amongXarlydhdolescents¥20).BuchFassociationFprovedolomelX
extenthatiinfhdditionXoXdeveloping®physicalkhealth,KphysicalX Males B = .41 (.83)
literacyMsMnextricablybtelateddoMninddactorsi3).X -| —— Females p = .60 (.68)
Onel potentiald mechanismX linkingX physicalX literacyX tolX
enhancedX¥metalXhealthXisXthroughXphysicallcompetenceXandX
associatedX perceptionsX ofX competencel (i.e.¥ confidence).X Path a3 Path b3
ExperiencingerceptionsfbfitompetenceMsionsidereddssentialX ’
forlpsychologicalXgrowthMandXwellnessX (47) XIndeed,XifX thelX Males 8 = .54 (.74)
affectivedlimensionstbf®physicalliteracy,Buchbs¥notivationkindy Physical Females f = .73 (61) o Psychological
. P Literacy -
confidenceMgoXbeyondXjustdmotorKaction,XthenXtheyXmayXalsoX Path c3 Well-Being
helpMolpromotednentalbhealth,Eind@upportoungkhdultsfoltheX
p ursu1't|Z)ﬂxﬂqarm0ny&;tateg)etween&he'&iealth&)f&he&)o.dy&r?dﬁ FIGURE 2 | Graphicaliepresentationtbf@helinediationiodelibesiliencelori
thelmind XAnother¥potential¥explanationXforkthelrelationship® | physicasiteracymnditheRhreciivell-beingtimensionsibinentalhealth X

betweenkphysicalliteracyfand¥nentalkhealthXnayibefhttributedX
tokimprovedXphysicalkhctivityMlevel XPhysicallliteracyXpromotedX
physicalXactivityXlevelsX(8,X9);¥physical¥activityMcontributedXtol
positiveMnentalkhealthX(48) KMoreover,fburkresultsiupportburk
thirdbhypothesisidhatMesiliencelepresentsibpotentialdinderlyingX
mechanismi&hatitould¥partiallykexplainthowkphysicalMiteracyXsX
linked®vithBnentaldhealth XT'hatMs,Mpromoting®physicalMiteracyX
askilwayRtokbuildXuplresiliencelcould¥helpKokimproveXmentalX
health®imongXollegelstudents. XA ositivelelationshiptbetweenX
physicalliteracyXandXresilienceXhasXbeenXdemonstratedXinXaX
previousitudyX23)dhnd®helurrentdtudy.XPhysicalditeracylanik
beldlgoodboosterlnihelprocesstbftevelopinglthelesilienceldfX

collegefstudents. XEmotionalomains,Mncluding®notivationindX
confidenceMofphysicaldliteracy®ontributedXoltheXfundamentalX
tolesilience,BincelheyMnaybprovideldidssistindividualsdcquireX
thelskillskhndXabilitieskokbetterXhegotiateXfor,KhndXhavigateXto,X
resources®hatMustain®heir®vellbeinginMifferent®ircumstancesX
(23) KrhelpositivelhallengelfacedXn®helprocesskbfieveloping®
physicalkcompetencelmayXalsoXpositionXtheXphysicalliteracyX
askhnMhntecedentfbMresiliencel(23) MOnkthelbtherkhand,XollegeX
students®vithhighMevellbXesiliencelend®olhaveXonfidenceX
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inklealing®vith®hallengesdhndbdversity,kandXdolbelhbledoMopeX
withXdifficulties;¥theyMaremorellikelyXtoKevaluateitheirkmentalX
health®withBXpositivelattitude MOurkresultsEhowkhodifferencelX
with®hoselbfpreviousBtudiesfhatiesiliencelhastbeenXegardedX
asKtheMdefenseXmechanismiforpeoplelwhoNarelemotionallyX
depressedifterMacing¥etbacks MndiouldipromoteMnentaltfhealthX
(49) ®Moreover,MreviousistudieskhavelbroughtitheMelationshipX
betweenKresilienceMandXmentalkhealth®toXinterdisciplinaryXfieldX
discussionsX andX¥ havelX conductedX various¥ modelsX basedX onX
numerousitheoreticalland¥empiricalXstudies¥(50).KI'hisXfindingX
waskhlsoXinXinefvithMuriesults,MvherelresilienceMsdorrelatedX
withX theld psychologicalX wellbeingX dimensionX andX showsX aXl
strongMcorrelation¥withKwellbeingMatitheXsocialXandXemotionalX
dimensions¥33) Rlherefore @heltontributiontbPphysicalditeracyX
tokhealthXmaykbeKnotonlyKatktheMevelXofXphysicalkhealthXbutX
alsobhtMhMnoreMnacroMdevel,Mncluding®oth¥physicaldhndXnentalX
health.XTheNstatementXdmadeXbyXWhitehead,KphysicalliteracyX
shouldfbeltonsidered®s¥ntrinsic®ofhumanMlourishingi{51,52),X
alsoXsupportXtheseXideas XThisXisXparticularlyXimportant¥givenX
thelrisinginentalkhealthMssuelteported®mongitollegelstudentsX
(53,%54) KOurlfindingsisuggestedithatiphysicalMliteracyXimayXbeX
anNoptimizingXwayRthroughXwhichXtheseXmentalXissuesXmightX
beflleviated.X
TobbetterMinderstand®heXnediatorXolelbfesiliencelimongX
physicalKliteracy¥andXmentalXhealth,XthisKstudyXalsoXexploredX
theXimediatingReffectMofiresilienceXonKtheMrelationshipkbetween
physicalditeracyfand®achimensionfbfnentalkhealth,hamely,X
emotional Xpsychological BandXsocialkwellbeing XBasedXonKourX
model,MresilienceMisX thel partial mediatorXinX theX modelX ofX
psychologicalXwellbeing KSpecifically,KresilienceMcanXstrengtheniX
ordveakenheltorrelationphysical¥iteracydordsychologicalX
wellbeing.X PsychologicalX wellbeingX hasX beenX consideredX asX
alsetMoflpsychologicallfeaturesXinvolvedXinXpositivelhumaniX
functioning¥underXthel‘eudaimonidXperspective’™(13) KT heory-
guided¥dimensionsKofXpsychologicallwellbeingXincluding®self-
acceptancel positivelhttitudeMoward®helbelf) BpositivelelationsX
withMothers,MautonomyX (self-determining®landX¥independent),X
environmental¥nasteryMhaskMenselbfMnasterylhind®ompetencelX
inKmanagingXenvironment),XpurposeXinXlifel(goalsKinXlifeXandX
senseXof¥directedness),KandXpersonalXgrowthX(55) XPhysicallyX
literateXindividualsKwithXhighKconfidence,KenthusiasmXforXlife,X
andNabilityMtoNinteractXwithXtheXenvironmentXthus,XtendXtoX
showihighKpsychologicallwellbeing. XMeanwhile,XpsychologicalX
well-beingllincludesKseveralXresilience-relatedXaspects,XsuchXasX
purposelinXifel(33) Kindeed KresiliencelhasXbeenXdemonstratedX
tokbelthelpredictor®XpsychologicallwellbeingX(56) MimilarXtoX
this,XesilienceMsihelpartialdnediator¥betweendphysicalditeracyX
andXsocialkwellbeing XPhysicalMliteracyXimprovesKtheMabilityXofX
individualsMolinteractXvith¥helocial@nvironment,ndMesilienceX
inkhdversity®ontinues®olhmplifyduchMbility,®hus,M¥naximizingX
social®vellbeing Mnkhddition,MtKsM¥vorth®hoting®hat,FccordingX
tolburlnediating®nodel KesiliencelsiheMull¥nediatorfbetweenk
physicalXliteracyMand¥emotionalXwell-being ¥InKother®words,X
physicalKliteracyMimprovesXemotionalXwell-beingientirelyXbyX
promotingiresilience Kl hiskhasierylimportantdmplicationsXorX
practice.fFordxample MnbphysicallliteracyMurriculalevelopment,X
onlyMbyX cooperatingtheMimportancel oflbothXphysicalXandX

psychologicalXfactorsXrelatedXtoMresilienceXcanXsuchXaXholisticX
constructionXpromotelall¥threeXdimensionsKofmentalXhealthX
amongiollegeltudents.X

Nowadays,MnentaldisordersfrefbecomingdnelbfidheMnajorX
diseasesM¥nMhelvorld¥57).Mollegeltudents,@speciallyMreshmen,X
werelthelmajorityXofXpatientsX(58) MInKthisKrespect,XChineselX
undergraduatesBhowedhoMifferenceMromMheiesthbihelvorldX
(59) KMMentalkhealthXproblemskhffectdhelhcademickperformanceX
andXbehavioralXhabitsKofstudents¥(60).KInXtheXlongKrun,Xthe
mentalXhealthXproblemNofXstudentsXwasXconsideredXasKoneXofX
thefprimarykbbstaclesktotheXrontinuationfbffhighereducation X
Mental¥ andX psychologicalX health¥ haveX been recognizedX asX
importantfasiphysicalkhealthfhinddheed®olbelncludeddnbhealthX
andNsocial¥policyMlconsiderations.XInXthisKcontext,MthisKstudyX
providesXaXnovelXperspective,Mencouraging®physicalMliteracyXtoX
fosterfresilienceandX¥subsequentlyXpromoteXmentalXhealth,XtoX
address¥thelissue XThisKhasXsignificant¥practicallimplicationsX
for¥curriculumNXdevelopmentXinXtheluniversities. KUniversitiesX
canllreasonablyMofferalcurriculumXdesignedX¥onXtheXbasisXofX
physicalditeracyfand®-esilienceoMmprovelhelnentalkhealthFofX
students.Mrorexample,fadding¥noreMnotivationdndionfidenceX
building®toXthelphysical¥education®course,KorktakingXstudentsX
toXdifferentMenvironmentsXtoXfeelXtheXchangesKinXtheirkbodiesX
andXolievelopMadaptivelapacity MNotKbnly¥bhysicalleducationX
coursefbuthlsobbther®oursesitanMntegrateltlementsihiesiliencel
intodheirurriculumMesign Mncludingietting®elativelydifficultX
andMositivelydthallengingfontent,Mind®ncouragingtudentsol
overcomelthembbnRheirfbwn MtudentsiankhlsofbelencouragedX
tobparticipatednXneaningfullxtracurricularbctivitiesndMrydoX
adaptMoMifferent®nvironmentsAnXhebprocess,BtudentsivillfeelX
psychologicaliatisfaction,BvhichBvilllbring®vellbeingkand,Bhus,X
improveMheirlualityldMives.X

LIMITATIONS

Thelpresentlstudy¥wasKconducted¥withKaKgroupXofXChinesel
undergraduates.XAlthoughXtheXmentalXhealthXissueXofcollegelX
studentsXisXaXglobalXproblem,XtheMdifferent¥educationXsystemsX
amongXountries,Mncludingfhigher®ducation, BtillhavelnfmpactX
onXtheXmediatedXrelationship XGivenXthatXUniversity®systemsX
differfromXcountryXtoXcountry,Xthelfindingsof¥thisXstudyX
showedlimitedMgeneralizationdndMpplicabilityMolountriesXvithX
different®ducation®ystems.Murthermore,BheMlata¥nMhiskrticleX
werelbself-reported XThelmeasurementsXprovidedXwereXnotXthelX
observations¥oflothers,XbutXratherManKassessmentKofXoneself.X
EachXpersonXwillXalsokhavelmoreXorKlessXdifferentMcriteriakforX
evaluation R hisknayMesult¥inMeficienciesiinihelbjectivitykihisX
study Rl herefhrebalsoMimitations®nomeldfheMnethodologicalX
decisions B 'heMrticleMliscussed¥heMhreeMactorsiMnentalthealthX
separately¥but¥didXnotXconsiderXeach®dimensionXofphysicalX
literacyXasKwell XTheldifferentXfactors¥mayXhaveXanXimpactionk
thelesultsompared®BvithdMingleMvhole FuturelesearchiouldX
buildMéMbetterfnodelhroughBtructural®quationsMolhavelMbetteriX
explanationfbftheMatent®rariables.XFinally,Malthough®helXresultsX
ofthiskstudybbupportthelhypothesized®relationshipsidescribedX
inKtheMexistingMiterature XanyXcausalXstatementsMregardingXthel
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relationshipXbetweenXphysicalXliteracy,Xresilience,MandXmentalX
health¥shouldXeXmadeXwithMcaution. XA dditionalXexperimentalX
studiesMrebheededoerifyhelbbserved®ausaldnferences.X

CONCLUSIONS

ThisKstudyXexploresKtheXrelationshipamongXphysicalXliteracy,X
mentalX health,X andX resilience,X andX directlyX linksX physicalX
literacyMwithMmindXfactors,XmakingKitkhistrongadditionXoXthelX
existing®physicalXliteracyMresearch XOurXfindingsXsupportXtheX
developmentXofphysicalMliteracyXinKuniversitiesKasXpart¥ofXaX
holisticKapproachXolsupportXtheXwellbeingandXmentalXhealthX
offundergraduates.XThisKstudyXprovidesKaknewlperspectiveXofX
interventionMforXimprovingXmentalkhealthXofcollegeMstudents.X
Physicalkeducation®programsXcanXplayManXimportant¥roleXinX
thiskprocesskbyMdesigninglprogramsXthatfocusdonXtheXconceptX
ofX physicall literacy,X therebyX improvingX bothX thelX physicalX
andX mentalX healthX of} students.X AtX thel samel time,X otheriX
coursesitankhlsoXncorporatelesilience-based®ontentdntoiheirX
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