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well as for a bifactor model. The bifactor model was privileged for theoretical reasons. Analy-
ses were performed on a shortened questionnaire of 27 items as 3 items (2, 12 and 14) had
non-significant loadings in prior path analyses. Age and gender differences were found in
specific sub-factors of the MCQ-Af; positive and negative metacognitive beliefs seem to
increase with age; girls seem to score higher on the negative metacognitive beliefs and
thought control dimensions. The study further reports specific links between anxiety mani-
festation and negative and positive metacognitive beliefs, as well as confidence in one’s
memory. A modest influence of age and gender on this link was also highlighted.

Conclusion

The present research provides the first evidence that the MCQ-Af is a valid and reliable
instrument to assess individual differences of metacognitive beliefs in French-speaking ado-
lescents. Nevertheless, it highlights that caution should be taken in regards of 3 items in par-
ticular (items 2, 12 and 14). Furthermore, age and gender in assessed samples of
adolescents might influence the scores of the different dimensions of the questionnaire.

Introduction

TheMeta-CognitionQuestionnairdMCQ) wasdevelopedy Cartwright-Hattan andWells
[1] to quantifythe quality of metacognitivebeliefsand processethat arecontributing to the
elaboratiomand maintenanceof emotionaldisordersThequestionnaireelatego different
levelsof metacognitionmetacognitivebeliefsand processesuchasmonitoring andcontrol in
link with worriesand meta-worrieghat arecentralto the MetacognitionTheory(MCT) devel-
opedby Wellsandcolleaguef2+4].

The Metacognition Theory (MCT)

TheMCT [2+4] considerdhreeinteractivelevelsof cognitionwherethe lowestievelrelatego
theautomaticprocessin@f external affective cognitiveor physiologicastimuli, the second
levelto the cognitivestyleor processesf thoughtsand actionsmaintainingcognitiveself-reg-
ulationin responséo intrusions,andthe higherlevelto the meta-systenencompassing
beliefs plansand metacognitiv&knowledgestoredin memory[2+4].In psychologicallyulner-
ableindividuals,the secondevelof cognitivestyleis triggeredby the lowerlevel'sintrusive or
misinterpretedstimuli. Thisintermediatelevelis continuallysustainedy the highermeta-sys-
temwith the meansof highly controlledand monitoredthoughts plansor beliefs Wellsand
Matthews[5] in the Self-Regulatorfgxecutivad-unction (S-REFmModelstipulateghatthe cog-
nitive styleis representedsapersistentyclewherethoughtsmaybecaughtin amaladaptive
styleof appraisahndexcessiveelf-centere@ttention,definedasthe CognitiveAttentional
SyndromgCAS).This syndrometakesform in worriesandruminations,andis thoughtto
function on negativeénformation, directingattentiontowardsthreateningstimuli. Further-
more,suchattentionalstrategiesnd excessivevorriesemployedor self-regulatioroftenfail
to updatethe metacognitiveknowledgeof the higherlevel.Capturedin this viciouscircle,
theseexcessivanddisruptiveworriescanbecomethe solecopingstrategyusedby anindivid-
ualto reactnot only in faceof threatsbut moreoverto respondto emotionsgeneratedy the
worriesthemselvesTheseworriesaboutworriesor meta-worriescouldthenleadto psycho-
logicalsufferingandemotionaldistresg5].
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The metacognition questionnaire

TheMeta-CognitionQuestionnairdMCQ) for adultswasdevelopedy Cartwright-Hatton
andWellsin 1997[1] to quantifythe quality of metacognitivebeliefs(higherlevelof metacog-
nition) and processe@intermediatelevelof metacognition)describedn the MCT. The
MCQ-A wasthenadaptedor adolescents 2004by Cartwright-Hatton,Mather, lllingworth,
Brocki,Harrington et Wells[6]. Theadultversionwasadaptecandvalidatedn manydifferent
languagefr+13],aswellastheadolescentersion[14+17]andthechild version[18, 19]. Even
thoughthe MCQ Frenchversionfor adulthasbeenvalidatedafewyearago[7], the needto
usean adolescentersionfor our youngFrenchpopulationin both clinicalandnon-clinical
settingds still verymuch neededOur aim is thereforeto provideavalid questionnairdor the
French-speakingdolescenpopulation.

Metacognitive beliefs and psychopathology

TheMeta-CognitionQuestionnairegor adults(MCQ) and Adolescent$MCQ-A) arewidely
usedin clinical psychologyandpsychiatricresearchlnitially, the S-REFRmodelandthe CAS
weredescribedn Wells'metacognitivanodelof generalizednxietydisorder(GAD). Worries
associatetvith GAD thatwould besimilarin natureandin contentto the «normalandadap-
tive worries» arecalled« positivemetacognitivevorries» [20] i.e.item 7 of the MCQ «| need
toworry in orderto keeporganized». But worriesparticularlylinked to the beliefsaboutthe
uncontrollability of thoughtsand aboutworriesthemselvesareconsiderecasmaladaptivee.g.
«negativenetacognitivevorriesandbeliefs» [5]. Whenassociatedhosepositiveandnega-
tive metacognitivavorriesasrepresented Well'smodelcanleadnot only to GAD but also
to otheremotionaland psychologicatlisorderssuchassocialanxiety[4], obsessive-compul-
siveddisorder(OCD) [21], post-traumaticstresglisorder(PTSD)[22] aswell asdepression
[23] andpsychoticspectrumdisorder(PSD)[24].

In this studywewill analyzeherelationshipbetweerthe MCQ-A Frenchversionandanxi-
etymanifestationgor the purposeof comparingthe resultswith the original validationof the
Englishadolescenguestionnaird6].

Metacognitive beliefs and adolescence

Studieshavingmeasurednetacognitivebeliefsaswellascontrol and monitoring of thoughts
usingthe MCQ, yield heterogeneousesultsconcerningtheir evolutionwith agejn clinical or
non-clinicalsample$6, 25+28].Someauthorshavesuggestethat metacognitivebeliefsat the
ageof 13couldbecomparedo metacognitivebeliefsin adulthood[25,27,29].

However the literatureconverge®n the developmentatonsiderationspamelythat a diffi-
culty of thoughtcontrol would only beconceptuallyalid aroundthe ageof nine [30] asthe
cognitiveabilitiesneededo developsuchmetacognitivebeliefs especiallyhoserelatedto anx-
iety,would requirethe ability to predictthe future andthe ability to develophypotheticakon-
sequenceandsolutions[31]. Thus,the developmenbf metacognitivebeliefsis gradual[32,
33]andrequiresincreasingability to control, planandself-regulatdehavior{31]. Moreover,
developmentaheurosciencelemonstrateghat anumberof differenthigherorder psychologi-
calprocessesustainedy metacognitivébeliefs suchasthinking aboutoneown'scognitive
andemotionalfunctioning, haveparticularmaturationtrajectoriesduring adolescencentil
mid-to-late adolescencbeforeshowingrelativestability[34+36].Furthermore Van Duijven-
voordeandal. (2016)observedage-relate@hangesn prefrontalconnectivitywith subcortical
structuresmplicatedin emotionalevaluationcontrol andmonitoring [37]. It is alsocorrobo-
ratedby studieghat greymatterandwhite mattervolumeshavedifferenttrajectoriesn males
andfemaleg438].
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Asthesestudiessuggesthehaviorabnd emotionalself-regulatioraswellasmetacognitive
processeshouldcontinueto matureuntil lateadolescenc@.heseobservationsnotivatedthe
preseninquiry to askwhetherageand genderinfluencethe expressiorof metacognitive
beliefsn asampleof francophoneadolescents.

The present study

First,wetestthe structuralvalidity of the scoresinterpretationof the Meta-CognitionQues-
tionnairefor AdolescentfFrenchversion(MCQ-Af), with confirmatoryfactoranalysedn
Cartwrightand Wells'first validation[6], the authorconcludedo ahigherorderfactormodel,
meaningthatall 5 factorswould load on asinglegenerafactorillustratingthe MCQ-A total
score However humerousstudieshavingusedthe MCQ in the contextof differentpsychopa-
thologieshaveshownverydifferentpatternsof relationsbetweerthe generafactorwith each
of thefive factors the mostinfluential beingnegativametacognitivebeliefsfor agreatmajority
[4, 21+24] We expecthat the bifactormodelwould bestexplainthe scoresn our population.
In this model,the commonvariance®f itemswould berevealedn the so-called«breadthfac-
tor »ratherthanin theindirect loadingof a «generahigherorderfactor» on all items.Bifac-
tor modelsareoftenusedin cognitiveand psychopathologyesearcho distinguishtherelative
importanceof domainspecificfactorsoveragenerafactor[39+41].In our caset isindeedof
particularinterestbecausd will bring to thefore theindependentariance®f thefive factors
recognizedashavingdissimilarpatternsof influenceoverothervariablessuchaspsychopath-
ologicalmanifestation$4, 21+24].

Wethencompletethe validationof the MCQ-Af, with the analysesf internal consistency
(Cronbach'sx) andtest-retesteliability (Pearson'sorrelationr).

Our secondaimisto investigatahe links betweerMCQ-Af and Revised-Children'Mani-
festAnxiety Scal§R-CMAS)[6, 42], comparetheresultsto the onesof this original validation
of the Englishversion[6] and confirm this link with simpleand stepwiseegressions.

Finally,consistentith developmentgbsychologyandneuroscienceesearchyehypothe-
sizethat agewill impactthe scoref this self-reportedneasuref metacognitivebeliefsand
processedstheyoungpeoplein our sampleagedbetweernl3and17,havenot fully devel-
opedthe connectivitybetweemre-frontaland subcorticaregions[37], their metacognitions
would not havereachedhe samdevelasadults’'metacognitionsTherefore weexpecthe
scoref the MCQ-Af would continueto significantlychangewith age.

Methods
Participants

Initially, atotal of 245adolescentbetweernl3and17wereenrolledto participatein this study.
Advertisementsiddressetb headmasteraeredistributedin schoolf French-speaking
Switzerlandandwereapproachedby YLSwho presentedhe study.The Meta-Cognition
Questionnairdor Adolescentsi-renchversion(MCQ-Af) andthe Revised-Children'sani-
festAnxiety ScaldR-CMAS),Frenchversion[42] wereadministeredn the classroomin the
presencef their primary teachelandunderthe supervisiorof YLS.Written informed consent
wasreceivedrom all 245participantsandtheir parentsunder protocolsapprovedoy the can-
tonal ethicscommitteefor humanresearchof GenevaSwitzerlandandby the ethicscommit-
teeof the psychologyand educationakcienceslepartmentof the universityof Geneva.

From the 245submittedMCQ-Af, weexcludedl2 questionnaire$4 non-answerednd 8
of non French-speakingarticipants) aswellasl9incompletequestionnairesT herefore 214
adolescentgl00boys,114girlsbetweerl3and17,averagegel5.43(SD= 1.25)werefinally
integratedn thevalidationanalysiof the MCQ-Af.
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A subsample®f 64 studenty26 boys,38girls,agedbetweeri5and17,M = 15.76 SD=.84)
answeredhe MCQ-Af asecondime afteranaveragdime of 2.07weekgafter 2 weekdor all
classesxceptafter3weekdor 1 clasof 15)for the purposeof test-retesanalyses.

Theanalysesf thelinks betweemmetacognitionand anxietywerebasen asampleof 197
adolescent@d7boys,100girls,betweerl3and17,meanagel5.28 SD= 1.21),incomplete
questionnairesind questionnaireshowinga scoreabovethe 94" percentileon the social
desirabilityscalgn = 3) of the R-CMAShavingbeendisregarded.

Measures

The MCQ-A [6] wasoriginally validatedwith afive factorsolution,eachfactorconsistingof 6
itemsratedon a4-point Likert scalerangingfrom «do not agree», « agreeslightly», «agree
moderately» and «agreeverymuch». For eachfactorthe minimum scoreis therefore6 and
themaximumscore24,the minimum total scorebeing30andthe maximumtotal score120.
Factorl: « Positivemetacognitivebeliefs» (factorMCpos).Factor2: « Negativemetacognitive
beliefs» (factorMCneg).Factor3: « Cognitiveconfidence» (factor Confidence)Factor4: «
Negativebeliefsaboutthoughtsin generalinked to superstitionspunishmentandresponsibil-
ity » (factor Control). Factor5: « Cognitiveself-consciousnessor « monitoring » (factor Con-
science)Theitems'translationwasreproducedrom the Frenchversionof theadult MCQ (65
items)madeby Laroi, VanderLindenetd'Acremont[7], who proceededvith aforward-back-
wardtranslation.All 30translateccorrespondingtemswereretained with the exceptionof
item 2 that wasadaptedo amore adolescentanguageOf note, this item wasalsoadapted
from the Englishadultversionto the correspondingadolescentersion[6].

The Revised-Children’s Manifest Anxiety Scale (R-CMAS), French version [42] consists
of 37written questionsaansweredy «yes» or «no ». Thefour subscalearephysiologicahnxi-
ety (somaticmanifestations]10items),worriesand sensitivity(vulnerabilityto environmental
pressuresllitems),socialworries(worriesaboutselfin relationto others,7 items)andasub-
scaleof socialdesirability(9 items). The addition of thefirst 3 subscale@8items)equalghe
total scoreof anxiety. The scoresarestandardizedor childrenandadolescentbetweert and
19andfor gender(scoreT = 10,SD+ 3for subscalescoreT =50,SD+ 10,for total score).
High anxietylevelscorrespondo high scorestotal scorevaryingbetweer23and81,ascore
above60beingconsideredf clinicalinterest.The questionnairehasgoodpsychometriquali-
ties,aninternal consistencyf o = .84 reliability correlationsbetween62and.74andconver-
gentandconstructvaliditiesof arelativelygoodsensitivity Howeverthe physiologicahnxiety
subscaléndexhasaratherlow sensitivity[43].

Analysis procedure

Theproces®f validationof the MCQ-Af includedconfirmatoryfactoranalyse¢CFA), mea-
suringof internal consistencyCronbach'sx) andreliability by test/re-tes{Pearson'sorrela-
tion r). We alsoanalyzednfluenceof ageandgendemwith simpleand stepwisdinear
regressions.

AnalysesvereperformedusingStatisticasversion12.CFAwasconductedwith structural
equationmodelling(SEM)usingSPSS-Amoggersion23.We proceededy comparisonof 4
modelse.g.theunidimensionalfactormodel,the secondrderfactormodel,the covariatefac-
tor modelandthe bifactormodel. The unidimensionalfactormodel(modell) considersasin-
glegenerafactorloadingon all itemsdirectly. Thesecondrderfactormodel(model 2)
illustratesthe loadingsof asinglehigherorderfactoron all 5 factorsasproposedn theoriginal
Englishvalidation[6]. Thebifactormodel(model3) explainspn the onehand,auniquefactor
(the breadthfactor) explainingthe sharedvarianceof all items,and,on the otherhand,the 5
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factorsexplainingspecificvarianceskinally, the covariatefactormodel(model4) showsthe
covariancesf the 5 factorswithout consideringa higherorderfactor.

Asthe questionnairas usinga4 Likert responsescalescoresaregenerallyconsiderectate-
gorical.Modelfit wasthereforeestimatediusingthe unweightedeastsquaregUWLS) asis
appropriatewhenhandlingwith categoricafactorindicatorsandassumingviolation of multi-
variatenormality. Severdlit indiceswereselectedo evaluatenodelfit. Firstweexaminedhe
x2 dependingon samplesizebeingthereforerarelynon-significant{44]. We thereforealso
examinedhe goodnessf fit index (GFI) evaluatinghe correspondencbetweerthe model
andthedata,valuesabove0.90indicatingagoodmodelfit [45]. Discrepancyof residual's
covariancanatriceswereestimatedisingRootMeansquareResidua{RMR) whichindicates
agoodfit whenvalueis lowerthan 0.08and an excellenfit whenlowerthan0.05[44]. For
baselineeomparisonweselectedhe NormedFit Index (NFI) showinghow far betweerthe
independentandthe saturatednodelthe defaultmodelis situated(the defaultmodel
improvestheindependenimodelby the obtainedvaluepercentageandtherelativeFit Index
(RFI)independenf samplesize valuesof both indicesgreaterthan 0.90and 0.95respectively
indicatinga goodfit [45+48].Finally,for parsimonycomparisonwealsoindicatedthe Parsi-
moniousNormedFit Index (PNFI) takinginto accountcomplexityof the models.

Thelink betweermmetacognitionand anxietywasfirst examinedwith the correlationsof the
MCQ-Af andthe R-CMAS[42] scoresln their article Cartwright-Hattan andal. [6] have
observedsignificantlink betweerfactorMCnegandanxietymanifestationswWe examined
thislink further with simpleandstepwiseegressionsakingalsointo accountthe effectof age
andgender.

Results

All factorscoresandthetotal scoreof the MCQ-Af werenormally distributed. The score
meansof our sampleof 214,agedl3to 17(100boys,114girls,meanagel5.43SD= 1.25)and
subsamplef 64,agedl5to 17 (26 boys,38girls,meanagel5.76 SD= 0.84) werecomparable
but slightlyhigherthanthe one'sobtainedby Cartwright-Hattonandal. [6] basedbn asample
of 166English-speakingdolescentsf the sameage(Tablel).

Individual Confirmatory Factor Analysis (CFA) of itemsandtheir own factorshowed
thatitem 2, 12and 14wereproblematicasthe loadingswerenon-significant.Overallloadings
hadthe following valuesstandardizedoadingsbetween49et.77for MCpos;between43et
.78for MCneg(except06for item 2) between68and.90for Confidencgexceptfor .32for

Table 1. Comparison of means and standard deviations (SD) of the 5 factors of the MCQ-A and MCQ-A total
score.

C-H

N =166 N =214 n =64
Agerange 1317 1317 1517
%girls 65.7% 53.3% 59.4%
MCQ-A 58.5(15.0) 61.48(12.01) 66.53(7.71)
MCpos 10.7(4.5) 11.29(3.89) 12.253.41)
MCneg 12.4(4.8) 12.03(3.81) 14.02(3.46)
Confidence 10.3(3.7) 10.73(3.83) 10.91(3.22)
Control 11.5(3.6) 11.66(3.67) 12.88(3.82)
Conscierce 13.9(4.0) 15.753.72) 16.43(3.41)

Scoresn CartwrightHatton andal. (C-H) N = 166andour sample®f N = 214andn = 64.

https://abi.org/10.1371djurnal.por.0230171.t00
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item 14);between45et.72for Control; between46et.82for Consciencéexcepfor .18for
item 12).ltems2, 12and 14loadingbelowthe value0.35and non-significantweretherefore
excludedrom our subsequerdnalysis.

The CFA wasthereforecompletedwith the shortenedjuestionnairecomprising27items
(MCQ-Af27). Wefirst compared differentmodels the unidimensionalfactormodel(model
1), the secondorder factormodel(model2), the bifactormodel(model3) andthe covariate
factormodel(model4). Loadingsof residualon itemswerefixedto 1, aswellasthe minimum
amountof loadingsof latentvariableon itemsi.e.oneloadingof eachlatentvariableon acor-
respondingtem. While the unidimensionalfactormodelshowedheworstfit indices the
bifactormodelandthe covariatedfactormodelyieldedthe bestindices.Neverthelesghe two
latterhadan RFIbelow0.9(Table2). Modification indicesrevealedhat allowing4 itemsto
loadon multiple factorswould improvethe modelfit. Thereforeweexaminedmnodel2,3and
4 with those4 cross-loadingand noticedabetterfit for eachmodel2a(the higherorder
model),3a(the bifactormodel,Fig 1) and4a(the covariatefactormodel,Fig 2), seeTable2.

Correlations of the 5 factorsof the shortenedVICQ-Af27 questionnairaverepositiveand
significant,indicesvaryingbetweerr = .14andr = .41(p < .001);the only non-significantcor-
relationwasfound betweerfactorsConfidenceand Consciencér = .02,p = .808)(TableA in
S1Appendix).Powerfor Pearson'sorrelationr = .20consideringour 214patrticipantswas
84% maximumpowerobtainedfor acorrelationof r = .34.

Internal consistency

Cronbach'salphaswvereof acceptablealuesand comparabldo Cartwright-Hattonandal. [6],
particularlyif consideringthe correctedMICQ-Af27,showingacceptabléternal consistency
for all 5 factorsandtotal score o between684and.852(Table3).

Test-retest reliability

Sixty-fourparticipants(n = 64;26 boys,38girlsbetweerl5and17,meanagel5.76,

SD= 0.84)underwentthe retestof the MCQ-Af after2 weekg3 weekdor 1 clasof 15,average
2.07weeks)the samdntervalasusedin the Englishversionof Cartwright-Hattonandal. [6].
Pearson'sorrelationsin our sampleweresimilarto the Englishversion(r between63and
.77,p < .001)with the exceptionof the MCnegfactor'scorrelationbeingmuch higherin our
analysig.75versus24),thereforeimplying an overallacceptableeliability. We calculatedhe
confidencdntervalof the correlationsfor atypel error of .10and countedthe numberof indi-
vidualsincludedin theinterval. The percentagef individualshavingscoredn thatconfidence
intervalrangedrom 62.25%0 81.25%(Table3).

Relationship between metacognition and anxiety

Theanalysiof thelinks betweermetacognitiorand anxietyarebasedn asampleof 197ado-
lescent$97boys,100girls,betweeri3and17,meanagel5.28SD= 1.21).

We analyzedhe associationssingboth the MCQ-Af with all 30items,for comparison
with Cartwright-Hatton'sandal. results andthe correctedVICQ-Af27 (minusitem 2,12and
14).All factorscoreof the MCQ-Af and MCQ-Af27 werenormally distributedin this sample
of 197 .Anxietytotal score®f the R-CMASalsohadanormal distribution andwerecongruous
to thenorms.Thedifferenceof meansof the MCQ-Af scoreswith the original sampleof 214
werenon-significant(TableBin S1Appendix).

All factorsof the MCQ-Af27 andtotal scorewerepositivelyandsignificantlycorrelated
with the R-CMAStotal score Theweakestorrelationr = .16,p = .029concernedactor Confi-
denceThestrongestorrelationswverer = .56,p < .001betweerthe 2 total scoresandr = .56,
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Table 2. Comparison of model fit indices of 4 models of the MCQ-Af27.

2

X df RMR GFI NFI RFI PGFI
Model 1 Unidimengonal 933,13 328 0,108 0,827 0,692 0,670 0.717
Model 2 Higher order 862,71 324 0,104 0,840 0,715 0,691 0.722
Model2a 670,70 318 0,091 0,875 0,778 0,755 0.736
Model 3 Bifactor 334,30 301 0,064 0,938 0,890 0,871 0.747
Model4 Covariate 287,44 314 0,060 0,947 0,905 0,894 0.786
Model3a 271,03 297 0,058 0,950 0,910 0,894 0.752
Model4a 248,48 310 0,056 0,954 0,918 0,907 0.782

Model 2a,model3aand model4a:respectivenodelswith crossoadings.

https://da.org/10.1371¢urnal.pon®230171.t002

p < .001betweerthetotal scoreof R-CMASandfactorMCneg(TableCin S1Appendix).The
powerof Pearsorcorrelationr = .20for asampleof 197was83.2% maximumpowerattained
with r = .35.

Simplelinearregressionsf the scoref eachfactorof the MCQ-Af27 wereanalyzedn
relationwith thetotal scoreof R-CMAS.Theresultsshowedhat the 5 factorsandtotal score
of the MCQ-Af27 hadeacha positiveand significanteffect factorMCnegexplainingthe most
variancealongwith the MCQ-Af total scorefactorsConsciencend Confidencehavingarela-
tivelyweekinfluence Whenall 5 factorsareincludedin astepwiseegressionControl and
Consciencalid not bring anysignificantvarianceto the model(Table4).

Influence of age and gender

Metacognition. All theanalysesvereperformedon the MCQ-Af27,excludingitems2,12
and14.Thesimplelinearregressionshowedhat takenindependentlyagehada moderate
but significantpositiveinfluenceon factor ConsciencéF(1.21)= 6.38p = .012,R? = 2.46%)
andtotal score(F(1.21)= 5.81p = .017 R? = 2.21%)genderhadainfluenceon factorMCneg
andControl: MCneg:F(1.21)= 13.83p < .0001R?=5.68%Control: F(1.21)= 5.88p =.016,
R? = 2.24%MCnegand Control beinghigherin girls.

Furthermore comparisonof meansusingStudent's testshowedhat 3 factors MCneg,
MCposand Consciencencreasedignificantlyand specificallybetweeragel3and 16
(betweeril3and 17for factor Consciencedifferencedor the remainingscoredetweeril6and
17werenon-significant)(Table5).

The stepwiseegressiorshoweda participationto total varianceof 50.82%or MCneg,
22.61%or Control, 12.98%or MCpos,6.75%or Confidenceand 6.08%for Conscience.
Whenincluding ageandgender Confidenceand Consciencalid not participateto thetotal
varianceageaccountingfor 2.21%andgenderbeingnon significant.

Metacognition and anxiety. Anxiety scoresrom the R-CMASdid not varysignificantly
with ageandgender However,in the stepwisaegressiorincluding all 5 factorsof the
MCQ-Af27,aswellasageandgenderageaddedl.51%andgenderl.58%o thetotal variance
of 37.11%F(6.190)= 20.280p < .001(Table6). Ageplayedaparticularrolein boys(R? =
10.22%p = .002versusR? = 0.26%p = .621in girls). Genderdifferencesveresignificantpar-
ticularly atagel4,with acontribution to the varianceof R? = 15.83%p = .029 All ageon-
founded,Confidencgalongwith MCnegandMCposin alessedegreeplayedamore
significantrolein girlsthanin boys(R? = 4.12%p = .047for girls versusR? = 0.78%p =.399
for boys).
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v = variancer? = square multiple correlatins.
https://cbi.org/10.1371djurnal.por.0230171.¢01

Discussion

Our analysefirst showedhatthe MCQ-Af isavalid andreliabletool, providing thefirst ques-
tionnaire availablgo assessmetacognitionsn aFrench-speakingdolescentsampleThe
samdfive factorstructureasreportedin the Englishversionby Cartwright-Hattonandal. [6]
wasidentifiedin our study.Howeverwesupportedthat the bestmodelrepresentingpur sam-

plewasabifactormodelinsteadof ahigherorder model.Secondlyassociationbetween
MCQ-Af andR-CMASscoreshowedhat, consistentvith moststudiesthe factormeasuring
negativemetacognitivebeliefshadthe strongestnfluenceon anxietyscoresFinally,our analy-
seshowedhat MCQ-Af factorsandtotal scoresncreasedvith ageandthatageandgender
alsoinfluencedthelink betweerMCQ-Af27 andR-CMASscoresSpecificallywe
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Fig 2. Covariate factor model of MCQ-Af (27questions). Numbersarrowedon latentvariablesepresenvariance
v = variancer? = squarel multiple correlations.

https://cbi.org/10.1371djurnal.por.0230171.¢02
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Table 3. Internal consistency and reliability of MCQ-A scores.

Cronbach’s alpha Reliability (Pearson r) Mean T1 Mean T2 CI %
C-H N=214 C-H n=64 n=64 n=64 n=64 n=064

MCQ-A30 0.91 0.842 .34(p =.017) 77(p < .001) 66.53(7.71) 62.68(9.29) [63.44;6.62] -
MCQ-Af27 - 0.852 - 78 58.49(8.10) 54.859.20) [55.56;@.42] 68.75
MCpos 0.88 0.807 0.77 73 12.25(3.41) 11.59(3.67) [10.81;B.69] 67.19

MCneg 0.84 0.726 0.24 78" 14.02(3.46) 13.64(4.01) [12.74;5.30] -
MCneg-Q2 - 0.783 - 75 11.97(3.43) 11.42(3.8) [10.56;B.38] 62.25

Confidence 0.81 0.811 0.8 76" 10.91(3.22) 11.01(3.67) [9.63;12.19] -
ConfidenceQ14 = 0.844 = T 8.3(3.28) 8.12(3.02) [6.93;9.6Y 71.88
Control 0.66 0.684 0.9 aT 12.883.82) 11.50(3.73) [11.52;8.24] 70.31

Conscierce 0.79 0.732 0.83 69" 16.433.41) 14.81(3.61) [14.84;8.02] -
Consciere-Q12 - 0.754 - .63* 13.692.93) 12.30(3.14) [12.05;5.33] 81.25

Resultsn Cartwright-Hatton andal. (C-H) andour sample®f N = 214and» = 64;MCpos= positivemetacognitvebeliefsMCneg= negativenetacogitive beliefs.
T1=time of test.T2 = time of re-test.Cl = 90%Confidencenterval.% = percenagef participartsin the 90%Confidencenterval.In grey:resultsof MCQ-Af27
withoutitem 2,12and14(Q2,Q12andQ14).

**p<.001

https://da.org/10.1371durnal.pon®230171.t003

demonstratedhat ageplaysa particularrole in boys thussuggestinglifferencedetween
youngerandolderadolescentgswell asbetweerboysandgirls. Theseresultsarediscussed
below.

Validation of the MCQ-A

Our prior pathanalyseshowedhat loadingsof factorson their itemsweregenerallyaccept-
able However threeitems,item 2, 12and 14,hadnon-significantloadingsand wereproblem-
aticfor our further confirmatoryanalysedtem 2 is part of the negativemetacognitivebeliefs
factor(MCneg)andrelatego meta-worriesandthe dangerof worrying. It is worth noting that
othervalidationstudiesof the MCQ-A in otherlanguagefavealsoencounteredhe same
problemparticularlywith item 2 (i.e.in aDutch samplg14]). ltem 12relatego factorCon-
scienceor thoughtmonitoring, conceptghat might havebeendifficult to apprehendparticu-
larly in youngeradolescentdsfor item 14,it containsatime appreciatiore.g.«attimes»,
andaheterogeneouimterpretationfrom our youngpopulationmayunderliethe non-signifi-
cantresult.In viewof theseresults we suggesthat these3 itemsshouldbegivenparticular

Table 4. Simple and stepwise linear regressions of the 5 factors of the MCQ-Af27 on anxiety scores, N = 197.

Simple Regression Stepwise Regression
b “R*(%) t(195) P b “R2(%) t(191) p

MCneg-Q2 .56 30.84% 9.40 <.001 .49 31.19% 7.44 <.001
MCpos .35 11.65% 5.18 <.001 .13 2.56% 1.93 .007
ConfidenceQ14 .16 1.91% 2.20 .029 12 1.44% 2.06 .039
Control 31 8.97% 4.51 <.001 11 1.06% 1.78 .076
Consciere-Q12 .22 4.47% 3.19 .002 -.01 - - .869
MCQ-Af27 .56 30.47% 9.32 <.001

MCpos= positivemetacogitive beliefsMCneg= negativanetacanitive beliefs.
*R? = adjusted??

https://da.org/10.1371durnal.pon®230171.t004
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Table 5. Means of the 5 factors of the MCQ-Af27 between age 13 and 17, N = 214.

Means 13 to 17

MCpos 11.33
MCneg-Q2 10.11
ConfidenceQ14 8.2

Control 11.68
Conscierge-Q12 12.96
MCQ-Af27 54.28

MCpos= positivemetacogitive beliefsMCneg=

https://da.org/10.1371durnal.pon®230171.t005

Means at 13 Means at 16 Means at 17 t(61) t(64) P
10.22 12.18 11.38 2.05 0.045
8.67 11.09 9.94 2.42 0.019
7.11 8.58 8.58 1.54 0.129
115 12.04 11.69 0.60 0.55
11.56 13.31 13.75 2.3 0.025
49.06 57.2 55.33 2.72 0.008

negativemetacagnitive beliefsIn grey:significantdifferences.

attentionandanalyzedvith cautionif includedin the MCQ-Af questionnairavhensubmitted
to otherFrench-speakingamples.
Confirmatoryanalysesisingstructuredequationmodelingwerethereforeachievedising
the correctedquestionnaireof 27items,excludingthe problematicitems2, 12and 14.The sec-
ond order model,asusedin the original Englishvalidation[6], wascomparedwith the unidi-
mensionaimodel,the bifactormodelandthe covariateactormodel. The modelswerethen
adjustedby allowing4 crosdoadingsconcerningitems9 and11,aswellas3 and 23.0f note,
item 11 wasalsoallowedto cross-loadn the samewo factors(MCposand MCneg)to obtain
betterfits in aMCQ-30validationstudyon anadultpopulation[9]. Asfor item 3,astudyon
anadultsampleshowedhat this particularitem loadedhigheron factorMCnegthanon its
predictedfactor Consciencethe samewo factorsconcernechere[49]. We thenexamined
theseadjustedmodelsandnoticeda betterfit for eachmodelparticularlyin the bifactormodel
andthe covariatefactormodel(see~ig 1 andFig 2). In comparisongvenif the covariatefactor
modelseemedo indicateoverallbetterfit indices the degreeof freedomandthe PGFIpenal-
izing complexitywerehigherin this modelthanin the bifactormodel.lt seemghereforemore
adequatéo considerthe bifactormodelasthe bestfit to our samplelndeed the bifactor
modelhasdrawnmoreand more attentionamongstresearcherandrecentstudieshavedis-
cribedtheir advantagefs0]. Thismodelis of particularinterestbecausé indicateshat most
itemsshare their variancebetweerthe breadthfactorandtheir own specificfactor. Thismodel
thereforeallowsadirectreadingof the sharedvariancegall significanthere)betweerthe dif-
ferentfactorsand the breadthfactor.Furthermore theitemsmeasuringhefactorrelatingto
the negativemetacognitivébeliefs(MCneg)showedstrongloadingswith the breadthfactor.

Table 6. Stepwise linear regression of the 5 factors of the MCQ-Af27 plus age and gender on total anxiety scores,
N=197.

Stepwise Regression

b *R*(%) £(190) P
MCneg-Q2 .55 31.19% 7.96 <.001
MCpos A1 2.55% 1.93 .007
Gender -11 1.58% -1.77 .029
Age -.15 1.51% -2.56 .035
ConfidenceQ14 A1 1.30% 2.00 .047
Control .10 0.8% 1.67 .096

Conscierge-Q12 - - - -

MCpos= positivemetacogitive beliefsMCneg= negativanetacognitve beliefsGendercode0 = boys,gendercode
1=girls.
*R? = adjusted??

https://abi.org/10.1371djurnal.por.0230171.t08
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Indeed,manystudiesstatethat this specificfactoris regularlythe mostinfluential and our
resultsillustratethat fact.In summary the abovepoints might reinforcethe relevancef con-
sideringabreadthfactorratherthanahigherorderfactor.Moreover it supportsthe factthat
eachfactorcanbeconsideredndependentlywith its propercontribution and estimatedrari-
ance allowingthereforeamore explicitillustration of the differentpatternsof relations
betweereachfactorin differentpathologie$4, 21+24]Indeed,studiesnvestigatinganxiety
anddepressionfor examplg23], revealedhat negativebeliefsaboutworry wasthe strongest
predictorfor both anxietyanddepressiorandthat cognitiveconfidencepeliefsaboutthe need
to control thoughts,and cognitiveself-consciousnesstedicteddepressiorbut not anxiety.
Otherswhoinvestigated?TSD[22] concludedon the effectof negativeand positivebeliefs,
andneedto control. Othersstill, examiningOCD, found aninfluenceof negativebeliefs con-
trol andself-consciousne$$4].

Concerningtheinfluenceof genderthe negativenetacognitivebeliefsyMCneg)and Con-
trol, reflectingbeliefsaboutthe needof thoughtcontrol and control on worries,seento be
greaterin girlsthanboys.This corroboratestudiesghat showedhatgirls[17,28]andwomen
aregenerallymore proneto developwvorriesandruminations[51]. Asfor theinfluenceof age,
wefound that metacognitivescoresveregettinghigherasadolescentgrowolder, particularly
in boysbetweernl3and 16.Comparativelythe studyof Cartwright-Hattonandal.[6] did not
accountfor anysignificanteffectaswellasEsbjornandal.,in asampleof childrenandadoles-
centsbetweerd and 17testedon the metacognitionquestionnairgor children (MCQ-C30)
[18]. Severastudiesgvenif showinganincreaseof factors'scoresip until the ageof 13,noted
no significantresultsin increasafterthatagein all metacognitivescoresof the MCQ-A [6, 25,
26,28]. Someauthorshavesuggestethat metacognitivebeliefsat that agecouldbe compared
to metacognitivebeliefsin adults[25,27,29].In comparisonthe majority of studiesanalyzing
theMCQ in adultsagedl8+,no changewith agewasnoticed,the variationof scoref all fac-
tors, excepiConfidencewould rathertendto adecrease with age showingsimultaneouslyhat
youngerparticipantstendto scoresignificantlyhigheron all factors[23]. Our resultsmaysug-
gestthat agehasasignificantinfluenceon factorsmeasuringpositiveand negativemetacogni-
tive beliefsandthis particularlybetweeragel3and 16.0ne'sability to monitor one's
thoughtsmeasuredy factor Conscienceseemso evencontinueto increasauntil the ageof
17.1f longitudinal studieswould beneededo confirm thesefindings, our resultsareneverthe-
lessin accordancevith studiesn neurosciencandneuropsychologthat haverevealedhat
brain areasand connectionaunderlyingmetacognitionand consciencestill developuntil the
ageof 22.Indeed,cerebralwhite matterconnectingcorticalfrontal andtemporalregionsand
subcorticaktructuregNAcc, Insula,ACC) implicatedin emotionalevaluationcontrol and
monitoring [37], increasean volumeandfunctionalconnectivityuntil mid-to-lateadolescence
beforeshowingrelativestability[36]. In viewof the aboveobservationgndour resultsjt
seemghat scoref cognitivebeliefsand processesouldstill maturein childrenandadoles-
centdtill atleastl7andthendecreaseuring adulthood.Thistrajectorycouldthereforebe
consideredastypicalin adolescentdndeed,studieghatinvestigatedhis samedevelopment
periodalsofound anincreasen worriesandanxiety[52], manifestationghat arestrongly
associatewvith negativametacognitivebeliefs aswewill discusselow.

Metacognition and anxiety

Resultof stepwisaegressionin our studyreveathat factorMCnegcontributedto the major-
ity of thevarianceof thelink with anxietyscoresalongwith factorMCpos,andfactor Confi-
dencein alessedegreeOur findingsarecongruentwith numerousstudieq4, 21+24}that
report positivesignificantcorrelationshetweeranxietyscoresandall 5 factorsandtotal scores
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of the MCQ but especiallyvith factorMCneg.Furthermore somestudieshavealsoshown
thatthis factor(MCneg)is the bestpredictorof anxietydisorderg23]. Thosenegativebeliefs
aboutworries,beingconsideredasdangerougnduncontrollable areat the centerof the
Wells'GAD metacognitivenodelandarethereforeanimportant measuref possiblesulnera-
bilities or risk factorsof anxietydisordersn adolescents.
Concerningageandgenderanxietyscoreglid not significantlyvaryin our non-clinical
sampleHowever ,in the stepwiseegressiorof metacognitionrmeasuresn anxietyscores
including thesetwo factors,ageandgendethadamodestbut howeversignificantinfluenceon
thetotal variancelt is worth noting that our resultsindicatea negativeanfluenceof age This
would meanthatthe olderthe adolescentheloweraretheir anxietyscoresbut the higherare
metacognitivanegativeand positivebeliefsandnon-confidencen one'sown memory.This
seemgo beaninterestingpoint leavingsomeopenquestionsaboutwhatparticularcompo-
nent(alsopossiblyageand genderdependentould decreas¢he strengthof the association
betweermetacognitivebeliefsand anxietymanifestationgi.e. cognitivecapacitiestlexibility,
resilience)Indeed,increasenf cognitivecapabilitiesand/or flexibility occurringduring adoles-
cencecouldleadto abettercontrol of metacognitiveprocessetke the needto control
thoughts confidencen one'smemoryand monitoring of thoughts[28,53,54] and could
moderateanxietymanifestationsctivatedn part by metacognitivebeliefsandrelatedpro-
cessedhisis corroboratedby researchin neuroscienceuggestinghat higheranxietyin chil-
drenis characterizedby both delayedexpansiorof regionsin the prefrontalcortexandan
alteredtrajectoryof globalcorticalthinning [55]. Furthermore studiesshowingthat greymat-
ter andwhite mattervolumeshavedifferenttrajectoriesn malesandfemalesandsuggesting
morerapid developmenbf the femalebrain [38], couldalsopartly explainour resultsindicat-
ing thatageis particularlyrelevantn boysandthat girls showlower anxietyscoresvenwith
relativelyhighernegativametacognitivebeliefsandneedto control.

Limits and future perspectives

Themajor limitation of our studyexaminingthelinks betweerage metacognitionandanxiety
isthe cross-sectionalesign Longitudinaldatawould permit to measureheintra-individual
developmenbf thesadifferentfactorsin time. It isindeeddifficult to drawgeneraktonclusions
ontheincreasef metacognitivebeliefswith this design particularlywhendealingwith young
adolescentstill in the proces®f cognitiveand psychologicatlevelopment.

Concerningthe MCQ-A, theinfluenceof thefive specificfactorson differentpsychopathol-
ogyseento showdifferentpatterns suggestinghat other studiesincluding clinical samples
would benecessargiotablyamongadolescentsndeed the majority of studiess addressing
adultsandalreadyshowsheterogeneousesultsat ageover18,aswellasamongsthe same
syndromesConvergentainddiscriminativevalidity processethy thesestudieamight alsolead
to differentresultsdependingof samplenumberand characteristicsndicatingthatthe MCQ
is possiblyerysensitiveo the specificitiesof the analyzegopulation.Furthermore in most
studiesclinical samplesreusuallysmalland presentquite an extensivéneterogeneityand
comorbidity.In addition,longitudinal studiesastill rarein all agegroupsbut particularlyin
adolescenc&houghit would beveryimportant to detectasearlyaspossibleisk factorssuch
asdysfunctionaimetacognitivebeliefsand anxietysymptomshat couldleadto psychopathol-
ogiesandthis especiallyn acritical developmentgberiod.

Conclusion

In summary our resultconcerningthe Frenchversionof the MCQ-Af obtainedin asampleof
214adolescentagedbetweerl3and17,showthe bestfit for abifactormodel,allowingto
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considerthefive factorsindependentiyaswell asagenerabreadthfactor. Quality of psycho-
metric propertiesis satisfactoryo good,thusconfirming the validationof the scoresinterpre-
tation of the MCQ-Af in aFrench-speakingopulationof adolescentom Switzerland.
However jtems2,12and 14 excludedrom our analysesshouldbeconsideredwith caution.
We havebeenableto showamodestneverthelessignificant,influenceby ageandgender
insidethe dimensionsof the MCQ-Af andalsoin their links with anxietyscoresOur general
analysesf thesdinks arein adequacyvith otherstudiesshowingthe highesteffectfrom the
negativemetacognitivebeliefson anxietyscoresalongwith positivemetacognitivebeliefs,
non-confidencen one'sown memoryandin alesseextendwith needof thoughtcontrol.
Futurestudiesparticularlyconcerningthis agegroup,shouldinvestigatdongitudinal data
from non-clinicalaswellasclinical samplesto further illustratethe relationsbetweermeta-
cognitions,anxiety,ageandgenderandpossiblyhelpto detectandunderstandasearlyas
possibleandatayoungagerisk factorssuchasdysfunctionaimetacognitivebeliefsandanxi-
etysymptomshat couldleadto psychopathologies.
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