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LongitudinalRelationshipsbetweenAbili吋toPerform ActivitiesofI)aib'Livingand

MobilityinCommunity-LivingElderbrOver75YearsOld

KeisukeSAITOH

Abstract:Previousstudiessuggestedthatmobilityisatargetforpreventingdeclineintheabilitytoperform

basicactivitiesofdailyliving(ADLs)inelderlypeople.Despitethefactthatmobility aswellasADLability

declinewi血aging,thosestudieshavefocusedonlyontherelationshipsbetweeninitiallevelofmobilityand
subsequentdeclineofADLability.ThepurTX)SeOfthisstudywastoclarifythelongitudinalrelationshipsbe-
tweenADLabilityandmobilityinelderlypeople.ADLabilityandmobilitywereassessedin422non-

inStitutionalizedJapaneseelderlyresidentsaged75yearsorolderbytheKatzindexandtheRivermeadmobility

indexatbaselineand18-monthfollow-up.Longitudinalreladonshipswereexaminedusingacross-lagged

structuralequationmodelandlatentgrowthmodeling.TheresultsindicatedthatmobilityaffectsfutureADL

ability,whereasADLabilityhasalmostnofeedbackeffectonfuturemobility,andthatonlychangeinmobility

affectsthedeclineinADLability.ThesefindingssuggestdlatmaintenanceOfdlelevelofmobilitywillcontrib-

utetomaintenanceofADLab止ityinelderlypeople.

KeyWords:Elderly,prevemionofdisabiuty,mobility,crossed-laggedstructuralequationmodel,latentgrow血

modeling

Introduction

Agingsocietyisamajorprobleminmanyde-

velopedcoumtriesl1)Japancon丘ontedwithaparticu-

larlyseriousproblem,thenum berofpeopleaged65

yearsoroverhavingreached19.5% ofdietotal

populationin2004.Almost4ndlionpeoplearenow

recelVlngbene丘ts丘omtheLong-term Carehsur-

anceSystemestablishedinJapanforelderlypeople,

andthenum berofpeoplereceivingbenefitsfromthe

insurancesystemisexpectedtocontinuenslng.Itis

wellknoⅦ1dlatthefunctional statusofelderlypeo-

pledeclineswithadvanceofageandthattherateof

declineincreaseswithaging･2)Eachyear,aboutlO%

ofnondisabled,community-dwellingadultsaged75

ye∬sorolderloseindependencein血eirabilityto

perform basicactivitiesofdailyliving(ADLs),such

asfeeding,dressingandbathing･3-5)Tbisfimctional

dependence,inturn,isassociatedwith increased

DepartmentofPhysicalTTleraPy,SchoolofHealthScience,

KIBIIntemationalUniversity

mo爪alityandleadstoadditionaladverseoutcomes,

suchashospitalization,musinghomeplacement,and

greateruseofformalandinformalhomeservices･3,4,

6)Thus ,homeservicesforelderlypeopleshouldbe

aimedatprovidingsupportfordisabledpeopleas

wellaspreventiveservicesfornondisabledpeoplein

ordertomaintaintheir丘mctionandreducemorbidity

andmodalityrates.

Preventionofdisabilityisaparticularlyimpor-

tantissueinresearchonaglng･7)Riskfactorsand

predictorsofdisabilityhavebeenextensivelyinves-

tigatedinprevious studies･2)Manystudieshavefo-

CusedonADLsasindicesofdisability,because

ADLsrepresentthebasicsetofcareneedsessential

toindependentliving･8)

Majorwell-known factorsaffectingADLabil-

ityincludesociodemographicfactors,co卯itiveim-

pairments,physicaldisabilityandhealthstatus ,and

psychosocialandenvironmentalfactors･2,9)socio-

demographicfactorsincludeage,gender,race,mari-

talstatus,educationandincome･4,m,11)physicaldis-
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abilityandhealth statusfactorsincludeparalysis,

hearingandvisual血ICtionimpalrmentS,12,13)lhnita-

tions on physical activities,5,14-17) impalrment-

causlngdiseasessuchasstroke,heartdiseaseand

musCuloskeletaldisease,18,19)high medicationuse,20)

poorself-ratedhealth,21)fallsand血1-relatedinju-

ries･22)Psychosocialandenvirormentalfactorsaf-

fectingADLabilityincludeaspectsofpsychological

healthsuchasanxietyanddepressionandsocialfac-

torssuchaslowlevelofsocialactivities,lowBe-

quencyofsocialcontactandlowlevelofsocialsup-

port･
10,19,23)

Somestudiesinrecentyearshavefocusedon

thetransitionfrom health todisability･7)several

modelsoftransitionBomahealthystatetoastateof

disabilityhavebeenproposed,andfunctionallimita-

tionshavebeensuggestedasthepathwayfromill-

nesstodisability.24-28)oneofthemostwell-known

modelsis血eDisableme山Pmcessmodelproposed

byVerbruggeandJette･28)Thepathwayin their

modelstartswithpathologyandprogressestoim-

palrmentSandthentoh ctional1imitationsandfi-

nallytodisability.Disabilityintheirmodelisdefined

asdifBcultyinperforminganyactivitiesofdaily

life.28)FunCtionallimitationsintheirmodelarecon-

sideredtoberestriCtionsinperformingbasicphysi-

Calandmentalactions usedindailylife,suchasre-

sdctionsinmobility･28)InthemodelofVerbrugge

andJette,28)mostoftheproposedriSkfactorsand

predictorsofdisabilityarenotdirectlymodi丘able,

butmobility,an indexof血ICtional1imitations,isa

modifiableriskfactor.5)ForthisreasontheDisable_

mentProcessmodelhasbeenusedinrecentstudies

toex甜niIlelongitudinalrelationshipsbetweenADL

abilityandmobility.Moststudieshaveshown that

thereisasiglificantassociationbetweenmobility

andprognosisofADLability･5,14-17)Accordingto

theDisablementProcessmodel,mobilitydifBculty
rustocctmasaRmctional1imitationandthiscauses

disabilityinperformanceofADLs,

PreviOusstudies,however,haveshown theex-

istenceofthreemedlOdologicalissues.Firstly,die

possibilityofreciprocalcausalityintherelationships

betweenADLabilityandmobilityhasnotbeenex-

amined.IntheDisablementProcessmodel,itisas-

sumedthatnotonlydoh ctionallimitationsleadto

disabilitybutalsothatthereexistfeedbackeffectsby

whichdisability causesfunctionallimitations and

functionimpalrment･28)Examinationoftherelation-

shipsbetweenADLsandmobilitymustalsotake

intoaccountthepossibleeffectofADLabilityon

mobility.Secondly,therehasbeennoinvestigation

takingintoaccountthe免ctthatbothADLability

andmobilitychangeovertime.Ithasbeenshown

thatmobilityaswellasADLabilitydeclineswith

aging･29-31)However,studieshavefocusedonlyon

therehtionshipsbetweenmobilityatabaselinetime

polntandabilitiestoperformADLsatafollow-up

timepoint15,14-17)Moreover,analysesusedinprevil

ousstudieshavebeenlimitedtomultiplelinearre-

gressionanalysis,multipleloglStic-regressionanaly-

sis,surviValanalysisandcorrelationanalysis,The

factthatbothADLabilityandmobilitychangeover

timeshouldbetakenintoaccount.Thethirdissueis

血eindicesusedf♭rmobility.hdicesf♭rmobility

investlgatedin previous studiesineludewalking

speed,14-16)resultsofpeめ-ancetestssuchas血e

timedupandgo(TUG)test,5)andstairclimbing

ability.)5)However,thedeBnitiOnofmobilityisnot

limitedtospecificmovementssuchaswalkingor

climbingstairs.wn 025)definedmobility as'be

individual'sabilitytomoveabouteffectivelyinhis

surroundings"(WHOICIDH,1980).Mobilitywas
dehedbyVan Bermekom,Jelles,andLankhorst32)

as"aprocessofmovlngOneSelfandofchanglngand
maintainingpostures."creel,Light,andThigpen33)

definedmobilityas"aperson'sabilitytomaneuver

hisorherbodyindependentlyinordertoaccomplish

everydaytasks･"Femiaetal･17)camiedoutastudyon

mobilitydeflnedbythefTollowing8丘mctions:get-

tingaroundindoors,gettingaroundoutdoors,golng

upstairs,bendingover,raiSingthehandsatx)vethe

shoulders,gedngin andoutofbed, transferring

fromabedtoachair,andpickingupsmallitems.

Thereisaneedforinvestigationofmobilityusinga

standardscalebywhichvariousfunctionsrelatedto

mobilityCanbeassessed.

Inthepresentstudy,thelongitudinalrelation1
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shipsbetweenADLabilityandmobilitywereinves-

tigatedin elderlypeoplein ordertodetermine

whethermobilityshouldbethefocusforprevemion

ofdisabilityinperformanceofADLs.Thepl叩OSeS

ofthisstudywere1)todeterminewhetherthereis

recipmcalc乱ISalityin也erelationshipsbetween

ADLabilityandmobilityand2)todetenninedie

relationshipbetweenchangesinADLability and

mobilityOvertimebyusinglatentgrowihmodeling,

whichutilizesstructtNal equation modeling,a

methodofstatisticalanalysiswidelyacceptedinre-

centyearsasausefultoolforinvestlgatlngrelation-

shipsbetweenelemelltSthatchangelongitudinally.

Methods

SUBJZ:CTS

Thedatafor仙sstudywereobtainedfromthe

baselinesurveyPave1survey;Wl,December

2002)andthefollow-upsurvey(Wave2survey;W2,

June2004)ofthePreventiveCareProject,which

wasalongitudinal,multidisciplinaryresearchproJeCt

oftheaglngpopulation.Thefollow-uplntervalwas

18months.TargetpopulationofdieProjectWere

907non-institutionalizedelderlyresidentsaged75

yearsorolderlivinglnatOwn locatedinarural area

bopulationofabout6,800)inthewestempartof

Japan.TheproportionOfinl1abitantsaged65orolder

(33･0%)washigherthan thatofthenationalaverage

(19.0%;JapaneseStatisticsBureau,2002).

Thedatawerecollectedbyapublichealth

nurseineachparticipant'sresidenceplace.IntheWl

andW2surveys,informationonsociodemographic

andhealdl-relatedvariables,ADLs,andmobility

wascollectedusingaself-administeredquestiomaire,

Sociodemographicvariablesincludedage,gender,

livingstatus,andpresenceofneedforpublic-care

oftheLong-term CareInsuranceSystem.Health-

relatedvariablesinCludedchronicconditionsand

cogmitivestatus.Chronicconditions wereself-

reportedphysician-diagnosedconditions:hyperten-

sion,diabetesmellitus,cerebrovascular disease,

Parkinson-sdisease,arddtiS,hipfracture,rheum a-

toidanhritis,visualdisturbanceandresplratOrydis-

ease.Coglitivestatuswasassessedaccordingto

Karasawa'sclinicalCriteriaforgradingofdemen-

tia･34)Karasawa･sclinicalCritena,whicharewidely

usedforepidemiologicalresearchinJapan ,classifies

dementiainto6grades:normal,subnormal,andcog-

nitivedys丘mction(mild,moderate,severeandvery

severe).

Am ong907non-institutionalizedelderlyresi-

dents,868(95.7%)agreedtoparticipateinWIsw-

vey,627(69.1%)participatedinbothWlandW2

surveys.ThepartlCIPantSWereinformedthatallin-

formationwastobeusedforresearchpun)osesonly

andtobehandledconfldentially.Thestudywasap-

provedbytheEthicalComi tteeofOkayamaPre-

fecturalUniversity.

Forthepresentstudy,partlCIPantSwithdemen-

tiawereexcludedB･omanalysisbecausetheywere

expectedtohavedeclinedfunctionalabilitiesaspart

ofthediseaseprocess･2)consideringtheeffectof

mobility disability on performance ofADLs,

nonambulatoryresidentswerealSoexcluded･Ofthe

627partlCIPantSinbothWlandW2suⅣeys,20

(3.1%)Wereclassifiedintocognitivedysfunctionby

Karasawa'sclinlCalCriteria,and97(15.4%)werenot

abletowalkinsideintheWIsurvey.Dataobtained

Bom102(16.2%)oftheremaining524participants

wereexcludedfromanalysisbecauseofmisslngOb-

servation(S)onitem(S)oftheindex.Theremaining

422(67.3%)subjectsformedour studypopulation･

Comparedwiththesesubjects,excludedpartlCIPantS

weremorelikelytohavepoormedicalconditions.

INSTRUn4ENTS

ADLs.ADLabilitieswereassessedbyusing

sixquestionsfromtheKatzActivitiesofDailyLiv-

ingscale(Katzindex).35)TheKatzindexteststhe

levelof丘nctionalindependenceinsixcategories:

bathing,dressing,toileting,transferring,continence,

andfbeding.RespnseStOeachitemweredichoto-

mized,withascoreof1representingabilitytoper-

form ataskwithouthmanhelpandascoreofOin-

dicating血eneedf♭rhumanhelporinabilitytoper-

formthetask.Scoresweresummed,creatlngascale

rangingfrom0to6,withhigherscoresmeaningbet-

terfunction.Thsisthemostwidelyusedscalefor

assessmentofabilitytoperformADLs,andthereli1
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ability andvalidity ofthescalehavebeensup-

ported･35)

Mobt'lO.Mobilitywasassessedbyusingthe

Rivermeadmobilityindex(M ).36)Theitemsof

thisscalewereasfollows:turningoverin bed,

changlngfromalyingpositiontoaslttlngposition,

maintainingsittingbalance,standingupfromasit-

tlngPOSitioll,StandingunSupported,transferring,

Walkinginsidewithanaidifneeded,managlngStab,

Walkingoutsideonevenground,Walkinginsidewith

noaid,pickingupsomethingkomthefloor,Walking

outsideoverunevenground,bathing,goinguPand

down fourstepswithnorail,andnm g10m

withoutlimpmg.TheuseoftheRMIenablesacom-

prehensiveassessmentofmobility basedonthe

WHOdefiinitionofmobility(wn OICIDH,1980)
forarangeofeasytodi用culttasks.Thisscalehas

beenshown tohavehigh 1evelsofinter-raterand

test-retestreliability and high-correlations widl

BarthersIndex,Berg'sBalanceScaleandmaximum

walkingspeed･36)Ithasbeenprovedtobeamidi-

mensional scalebyaMokkenscaleanalysis･36)

Scoreswerestm ed,creatlngascaleranglngfrom

0to15,withhigherscoresindicatinggreatermobil-

ity.

DATAANALI:SXS

Overview.InthefirstdescnptlVeStageOf

analysis,sociodemographiccharacteristics,medical

conditions,ADLabilityandmobilitywereeachana-

1yzedthetransitionfrom WltoW2uslngWi1-

coxon'stest,chi-squaretest,andFisher'Sexactprob-

abilitytest.

Reciprocalcausality intherelationshipsbe-

tweenADLabilityandmobility wereinvestigated

uslngaCross-laggedstructuralequationmodel,37,38)

anddlentheresultswereusedtoinvestlgatelongltu-

dinalrelationshipsbetweenADLabilityandmobi1-

ityusinglatentgrowthmodeling･3941)As aframe-

workfortheseanalyses,weusedtheAMOS4.0

program 41)forstructuralequationmodeling(SEM)

withlatentvariables.SEM producesan estimated

covariancemabixbasedonthehypothesizedmodel.

Thisestimatedmatrixcan beevaluatedagalnStthe

observedsamplecovariancematrixtodetennine

whedlerthehypothesizedmodelisan acceptable

representationoftheobserveddata･SEM analyses

wereperformedusingmaximum likelihoodestima-

tionWeevaluatedgoodnessl0f-fitindicestodeter-

minethefitofmodels.Asageneralrule,anaccept-

ablefitisindicatedbyachi-squareprobabilityValue

ofp>.05,acomparativefitindex(CFI)of
>.95,aTucker-LewiSindex(TLI)of>.95,a
root-mean-squareelTOrOfapproximation(RMS且4)

of< .05,andaPCLOSE(testofthenullhypothe-

sisthatNdSEAisnogreaterthan.05)of>.05.41)
Cl10SS-laggedsh･ucturutequadonmoLleI.We

firstexaminedthereciprocalcausalityinrelation-

shipsbetweenADLabilityandmobility.Thefo1-

10Ⅶngthreeconditionsmustgenerallybemetto

showcausalitybetweenthetwovariablesXandY:

1)temporality,2)strengthofcorrelationand3)direct

relation.38)Toovercomep,oblemsofreversedcausa-

tionandconfoundingvariablesinresearchoncausal-

ity,itisrecommendedtousealinear structuralequa-

tionsapproach,whichincludesreversedeffectsand

confoundingvariables･42)TheGeneralLinearModel,

instrumelltalvariableapproachesandcrossllagged

structuralequationmodelswereusedtoestlmatere-

cIPrOCaleffect.Am ongthem,thecrossllaggedstruC-

turalequationmode137,38,43)isextensivelyusedfor

investigatingreciprocalcausality,anditprovidesan

estimateofthepredictiveassociationbetweentwo
variablesovertimetmdertheconditions thatthose

variablesatfollow-upareaffectedbytheirrespective

variablesatbaseline.

Thecross-laggedstructuralequationmodelis

comprisedofthecross-laggedeffectofeachvariable

ofinterestontheother(S)andtheautocorrelationof

eachvariablewithitslaggedmeasurement･37,38)we

estimatedthelaggedeffectsofADLsatWlon

ADLsatW2andtheeffectofmobilityatWlon

mobilityatW2aswellasthecross-laggedeffectsof

ADLsatWlonmobilityatW2andofmobilityat

WlonADLsatW2.Additionally,tocontrolthe

confoundingeffectsofageandgender,wecamied

outanalysiswithone-waypathSinthemodel&om

ageatWlandgender(1-female;0-male)to

ADLsandmobilityatWlandW2,respectively.
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Latentgroll功 modelL'ng. WeusedLGM

analysistoexaminethelongitudinalrelationships

betweenADLabilityandmobility.LGM defines

changeovertimeintermsofunobservedlatentfac-

torsandthus Btsintothegeneral structuralequation

modeling丘amework･39,41)nebasicLGM com-

pnsestwolatentfactors,withrepeatedmeasuresof
theconstructovertimeasindicators.Latentfactors

representlnglnterCePtandslopecomponentsareex-

tractedfromtwoobservations acrosstime,thatis,

baseline(Wl)andfollow-upW2)forADLsand

mobilityvariables.¶lefirstlatentfactordefinesthe

intercept,whichrepresentstheinitialstatusofthe

growmcuⅣeatWl.Thesecondlatentfactordefines

thelinearslope,whichrepresentstherateofchange

overtheperiodof18months.Themeansofthese

latentinterceptsandslopefactorsrepresentthegroup

ofgrow血parametersandareoverallmeasuresofthe

interceptandslopeforallsubjects.
Themodelwasconstructedonthebasisof

pathsshowingstatisticallysignificantcoITelationsin

thefirstanalysisuslngthecross-laggedstructural

equationmodel.Inaddition,slglifiCantpathsto

ADLabilityormobilityatW2wereinb･oducedinto

themodelaspathsdirectedtoslope払ctors.Ageand

gender(1-female;0-male)werealsointroduced
intothemodel.Factorloadingsoftheinterceptcom-

ponenttoallobservationswerefixedto1,andwe

definedthelinearslopecomponentbyflXingthose

parameterstoOand1forWlandW2,respec-

tively･40)Moreover,Sincedataobtainedattwotime

poutswereusedinthisstudy,theitemumquenesses
.fobservedvariableswere血edt｡0.40)

Results

DESCRLPTm EPJDEMJOLOGY OF ADL

ABJLZ7YAn MOBtLZTY

Table1showsthesociodemographiccharac-
teristicsandmedicalconditionsofthe174menand

248womenatbaseline(Wl,2002)andfollowup

(W2,2004).Themeanageoftherespondentswas

79.9years(standarddeviation-4.3years).

Table1.DescriptiveCharacteristicsoftheStudySubjects(N-422)
Wave1 Wave2

Variable n % Z7 %

Gender
Male
Female
Age
75-80
81-84
>_85
Livingstatus
Livewithspouse
Livewithothers
Livealone
Long-termcareseⅣices
Supportrequired
Carerequired
Medicalconditions
HypertenslOn
DiabetesmellltuS
Cerebrovasculardisease
Parkinson●sdisease
ArthritlS
Hipfracture
RheumatoidArthritis
Visualdisturbance
ResplratOrydisease

174 41.2
248 58.8
79.9土 4.3†
230 54.5
129 30.6
63 14.9

125 29.6

236 55.9

61 14.5

22 5.2
35 8.3

.5
2
6
2

.7
0
1

.6
1

35
6.
2
1
.
19
9.
2.
24
8.

0
6
1
5

3
8
9
4
4

5
2
1

8
3

0
3

1

1

81.5土4.3†
209 49.5
117 27.7
96 22.7

107 25.4
244 57.8
71 16.8

40 9.5
38 9.0

.59
1
7

.7
0
1

.6
1

35
6.
3
1.
19
9.
2.
24
1

0
9
3
7
3
8
9
4
7

5
2
1

8
3

0
4

1

1

Note.Chi-Squareanalysesshowedthattheproportionalchangesovertimewerenot
slgnificantwithinthesubjectsinallvariables.
IMean土SD.
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Table2.DescriptiveStatisticsRelatedtotheTransitioninADLAbilityandMobility(N-422)
Wave1 Wave2

variable AI % D† % z x2

KatzIndex
Score
Bathing
Dresslng
Toileting
Transferring
Continence
Feeding
RivermeadMobilityIndex
Score
Turningoverinbed
Lyingtositting
Sittingbalance
Sittingtostanding
Standingunsupported
Transfer
･WalkingInsidewithanaidlfneeded
Stairs
Walkingoutside(evenground)
WalklnglnSidewithnoaid
Pickingoffnoor
Walkingoutside(unevenground)
Bathing
Upanddown4steps
Running

5.8士 0.4i
417 98.8
418 99.1
421 99.8
418 99.1
370 87.7
420 99,5

5.7j=0.8Ⅰ 14.60★★旨
407 96.4
405 96.0
414 98.1
398 94.3
355 84.1
416 98.6

14.2土1.4i 13.5土2,7Ⅰ -6.64★★§
422 100 414 98.1
419 99.3
422 100
420 99.5
406 96.2
418 99.1
422 100
407 96.4
407 96.4
409 96.9
412 97.6
364 86.3
416 98.6
375 88.9
272 64.5

412 97.6
409 96.9
397 94.1
392 92.9
398 94.3
403 95.5
381 90.3
374 88.6
377 89.3
384 91.0
356 84.4
403 95.5
346 82.0
250 59.2

★★[
★★〔

_ ★[

84.95★★ll

46.33★★l1

44.83★★11
★☆[

Note.TThenumberofindependentsubjects.ⅠMean土SD,
誉wilcoxon･stest.Hchi-squaretest.[Fisher.sexactprobabllitytest.
*p<.05."p<.01.

Table2indicatesthetransitioninADLability

andmobilityatWlandW2.StatiStiCalanalysesus-

ingWilcoxon'stestshoweddeclinesonaveragein

ADLabilityandinmobility asassessedbytheKatz

index(2--4.60,p<.01)andbytheRMI(Z-6.64 ,

p<.01).AtW2,Onsetofneworrecurrentdisability

in performanceofADLswasreportedby60

(14.2%)ofthesubjectsandonsetofneworrecurrent

mobilitylimitationswasreportedby133(31.5%)of

thesubjects.TheKatzindexshoweddeclinesinthe

levelofindependenceinperformlngal1itemsof

ADLsexceptTransferandFeeding.TheRMI

showeddeclinesinmobilityvariables:standingun-

Supported,managlngStairs,walkingoutsideoneven

ground,Walkinginsidewith noaid,pickingup

some也血g丘omthefloor,Walkingoutsideoverun-

evenground,bathing,golnguPanddown4steps

withnorail,andrun g10mwithOutlimplng.

CROSS-LAGGED STRUCTUu EQUATION
MODEL

Theresultsofanalysisuslngthecrossed1

laggedstructuralequationmodelareshown inFig-

ure1.Intermsofgoodness-of-fitindices,therewas

EneXCellentfitofthemodeltothedata:x2-3.047,

p-.081;CFI-.997;TLI-.957;RMSE4-･070and

PCLOSE-.239.ThepadlSovertimewerehigh,

withWIADLspredictingW2ADLs(p-.33,p

<.01)andWlmobilitypredictingW2mobility(p

-.57,p<.01).Intermsofcross-laggedeffects,flnd-

ingsindicatedthatmobilitysiglificantlypredictedan

increaseinADLabilityB･omtheWltoW2(p-.18,

p<.Ol).Ontheotherhand,thepadlfromADLsat
WltomobilityatW2wasnotsiglificant(β-.03,p

-.468).Ageshowedasi伊iBcantnegativeassocia-

tionwithADLabilityandmobilityatWlandW2,

andgendershowedanegativeassociationwithmo-

6
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Note.ThemodeL,I 2(1,N-422)-3.047,p-,081;CF1-.997;Tu-.957;

RMSEA-.070aridPCLOSE-.239.Allparametervaluesarestandardized.
yl-y4-twoVariablesmeasured2waves.st-64-factorvariances,
Fulllinesrepresentsignificantpathcoefficientsanddottedlinesrepresent
non-significantpathcoefficients.
Hp<.01.*p<.05.

Figure1. Cross-laggedStructuralEquationModelorADLAbility

andMobility.

bilityatWl(p--.13,p<.01)andapositiveasso-

ciationwidlADLabilityatW2(p-.11,p<.01).
ES乃北4TTNG GROW7:H OFADLABtLZN

ANDMOBZLZW

Theresultsofanalysisusingthecross-lagged

structuraleqtntionmodelindicatedthatmobility

sigdcantlypredictedan increaseinADLability

危omWltoW2,butthatADLabilitydidnotpredict

anincreaseinmobility.Thus,wetestedamodelin

whichlatentfactorsrepresentingintercept(initial

status)andslope (rateofchange)componentsfor

ADLswerepredictedwith1atentfactorsrepresenting

interceptandslopecomponentsformobility.The

resultsareshown inFigure2.Intermsofgoodnessl

of-fitindices,therewasan excellentflttOthedata

(x2-4.534,p-.339;CFI-.999;TLI-.997;

RMSEA-.018andPCLOSE-.747).

Thereweresignificantpositiverelationships

betweenthepath 丘omthemobilityinterceptfactor

totheADLabilityinterceptfactor(p-.45,p<.01)

andthepath丘omthemobilityslopefactortothe

ADLabilityslopefactor(β-.58,p<.01),Thepath

BomthemobilityinterceptfactortotheADLability

slopefactorwasnotsi如fiCant(β-.05,p-.207).

¶1us,imitiallyhigherlevelsofmobilityWereassoci-

atedwith initial1yhigherlevelsofperformanceof

ADLsbutnotwithchangesovertimeinADLability.

On血eo也erhand,Changesovertimehmobility

wereassociatedwi血changesovertimeinADLabil-

ity.As forcontrolvariables,genderhadsignificant

pathstothemobilityinterceptfactor(p--.13,p

<.05)andtheADLabilityslopefactor(ド-.09,p

<.05).hcontrast,agehadnosignificantpathtoei-

thertheinterceptandslopefactorofADLability･

Discussion

hthepresentstudy,weinvestlgatedthelongl-

tudinalrelationshipsbetweenADLabilityandmo-

bilityinordertodetenninewhetherfocusingonmo-

bilityofelderlypeopleisaneffectivemeansforpre-

ventingreductioninADLability.Thesubjectsof

thisstudywereresidentsofatown whowere75

7
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Note.Themodel,I2(4,N-422)-4.534,p-.339;CFI-.999;Tu-.997;
JuiSEA-.018andPCLOSE-.747.Allparametervaluesarestandardized
withtheexcept10nOfthefixedfactorloadings.ItemunlqueneSSeSWerefixed
tozero(0).TllandTl3-initialstatus.T12andTl4-rateOfchange.yL-y6-two
variab)esmeasured2waves.(1I64-factorvariances.
Fulllinesrepresentsignificantpathcoefficientsanddottedlinesrepresent
non-slgnificantpathcoefrlCients.
Hp<.01.'p<.05.

Figure2.LatentGrowthModelingorADLAbilityandMobility.

yearsofageorolder,andthefollow-upIntervalwas

about18mondlS.Theageofthesubjectsandthe

follow-upintervalwerebasedontheresultsofpre-

vious epidemiological studies4,5,35)showingthat

ADLabilitywasreducedinaboutlO%ofsubjects

aged75yearsoroverandtheresultsofseverallong1-

tudinalStudiesshowingthatperformanceinmobility

testsdeclinedinaperiodof18months,29-31)respec-

tively.Sinceweexcludeddataobtainedfrompar-

ticipantswithdementiaandnonambulatorypartici-

pants,allofthesubjectsusedforanalysiswerean-

bulatoryandhadgoodcoglitive丘mction.However,

thescoresforbodlADLabilityandmobilityde-

creasedsiglifiCantlyduringthefo1low-upperiodfor

14.2% and31.5% ofthesubjects,respectively･

Theseratiosaresimilartopreviouslyreportedra-

tios,429-3135)indicatingappropnateselectionofsub-

jectsfortestingofthelongitudinalrelationshipsbe-

tweenADLabilityandmobility.

Inmostprevious longitudinalstudies,ithas

beenassumedthatmobilityaffectsADLability･5,141

17)Therelationshipsbetweenmobilityatbaseline

andADLabilityatfollow-uphavealsobeeninvesti-

gated.However,itisknown thatmobility aswellas

8
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ADLabilitydeclinewithaging.29-31)Accordingto

theDisablementProcessmodel,28)且mctionallimita-

tionscausedisabilityandtherearefeedbackeffects

ofdisabilityonfunctionallimitationsandfunctional

lmPalrment.hordertodetenminethelongitudinal

relationships,considerationmustbegiventotheef-

fectofADLabilityonfuturemobility.Theresultsof

ouranalysisshowedthatinitialmobilityaffectsfu-

tureADLabilityandthatinitialADLabilitydoes

notaffectfuturemobility.Therefore,investigationof

therelationshipsbetweenmobilityandADLability

basedontheasstmptionthatmobilityaffectsADL

abilityseemsappropriate.

ResultsofLGManalysisshowedthatthepath

丘omthemobilityinterceptfactortotheADLability

slopefactorwasnotsi即ificant.On血eotherhand,

thepathfromthemobilityslopefactortotheADL

abilityslopefactorwassigdlCant.Tbesefindings

suggestthattheinitiallevelofmobilitydoesnotaf-

fectfutureADLabilitybutthatmaintenanceofthe

levelofmobilitywillcontributetomaintenanceof

ADLability.Themeanscoresforbothmobilityand

ADLabilitywerehighatWlandshowedsigliflCant

declinesduringthesuⅣey,although thema卯itudes

ofdeclinesinscoreswerenotlarge.Thesedistribu-

tionsofscoresforthesubjectssupportthatadecline

inmobilityaffectsadeclineinADLability.Gender

showedasigmifiCantpositiverelationshipwith the

slopeforADLsandasigliBcantnegativerelation-

shipwiththeinterceptformobility.Thesefindings

meandlattheinltiallevelofmobilityoffemalesub-

jectsislowerthan thatofmalesubjects,andthatthe

femalesubjectsmorelikelymaintainADLability.h

thepreviousstudies,femalesubjectsover75years

oldmaintainedlevelsofADLabilitymorethandid

malesubjectsinthesameagegroup,4)butfemale

subjectstendedtoshowlowlevelsofmobilitycom-

paredwiththemalesincetheinCidenceofmuscu-

1oskeletaldysAmctionssuchasarthritiswashigherin

womenthaninmen･4,5)ourresultrelatedtotheslope

forADLswassameasthepreviousfindings.Age

showedsignificantrelationshipswithboththeinter-

ceptandslopeformobilitybutnotwitheitherthe

interceptorslopeforADLs.Manypreviousstudies

haveshown thataglnglSafactorcauslngdeclinein

ADLability･10･11)AccordingtotheDisablement

processmodel,28)aglnglSmoreCloselyassociated

withmobility than withADLability.Theresultsof

thepresentstudysuggestthatdeclineinADLability

iscausedbyadeclineinmobility.

Wespeculatethatmobilityisatargetforpre-

ventingdeclineintheabilityofelderlypeopletoper-

form ADLs･Resultsofprevious studies5･14-17)using

variousmethodsofanalysishaveshown thatsub-

jectswithhigh erlevelsofmobilityatbaselinehad

higherlevelsofADLabilityatfollow-up.However,

thepresentstudyshowedthatchangeinmobility

ratherthan theinltiallevelofmobilityi?associated

withmaintenanceofADLability.Thepresentstudy

alsorevealeddlatmObilityismorecloselyassociated

withagingthanisADLability.Thisfindingsuggests

thatmeaswestopreventdeclineinmobilityareim-

portanttopreventdeclineintheabilityofelderly

peopletoperformADLs･

¶lePresentStudyhasseverallimitations.One

isthatthesuⅣeywasconductedinarural area.Fur-

therstudiesuslngresidentsofurbanareasareneeded.

Moreover,partlCIPantSwithdementiaandnonambu-

1atoryparticipantswereexcludedfromthesubject

population.Furtherstudyinwhichphysicaldisabi1-

ity,health status,andpsychosocialandenviron-
mentalfactorsarecontrolledisneededtodetermine

theeffectsofagingonmobilityandperformanceof

ADLs.Giventhatoursubjectwasrelativelyhigh

Rmctionlngatbaseline,thequestionofthegener-

aliZabilityofourfhdingstothesubgroupoflesswell

丘mctioningelderlypeopleneedstobeaddressed.

AnotherlimitationofthisstudyisthetwoIWaVe

paneldesignsandshortfollow-upinterval (18

months).Measurementsattwotimepointsbringthe

testoflinearchange,therefわreamethodologyof

non-linearcuⅣ㌔ ,41)isneededtodepict血ecourses

oncompetenceofelderlypeople.Longerfollow-up

periodsandmorerepeatedmeasurementsareneeded

toelucidatetherelationshipsbetweenADLability

andmobility.

9
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