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Abstract

WefOcusedonlow-loadresistancetraining（hereinaftersimplycalled“low-load

training，，）asameansofrehabUitationfOrelderlypatientswithdisusesyndrome・

Theefficacyoflow-loadtrainingwascomparedwiththatofaconventionalgroup

exerciseprogram，anditsefficacywasevaluatedinrelationtothefrequencyand

periodoftrainingInaddition，weanalyzedtherelationshipoftheefficacyoflow-

loadtrainingtothepre-trainingbaselineleveloftheabilityofexerciseinindividual

patients，andexploredthefactorsaffectingimprovementsinADLandQOL

fOllowingtheimplementationofthiskindoftrainingThesubjectsofthisstudy

wereselectedfromamong467elderlypatientswhorequireddailylifeassistance

andparticipatedinoneofthreerehabilitationprograms（onceweekly6-month

groupexerciseprogram，onceweekly6-monthlow-loadtrainingprogramandtwice

weekly3-monthlow-loadtramingprogram)．Ofthese467patients，l53were

selectedfOranalysisinthepresentstudyThatis，５１patientswereassignedto

eachofthethreegroupsdescribedbelow，withcaretakentomakethedistribution

ofage，male-to-femaleratioandADLlevelasunifOrmaspossibleamongthethree

groupsThethreegroupswere：（１）agroupparticipatinginaonceweeklygroup

exerciseprogramfOr6months，involvingantigravitationalexercise，（２）agroup

participatinginaonceweeklylow-loadtrainingprogramfOr6monthsand（３）a

groupparticipatinginatwiceweeklylow-loadtrainingprogramfOr3months・In

thelattertwogroups,exercisewithalowload（equivalenttoaBorgscalelevelof

lLaneasyexerciselevel）wasperfOrmedon6kindsoftrainingmachines・The

efficacyofeachprogramwasevaluatedonthebasisofanexerciseperfOrmance

testandassessmentsofAＤＬａｎｄＱＯＬＩｍｐｒｏｖｅｍｅｎｔｉｎｇａｉｔａｎｄｔｈeabilityto

adjustbodypositionwasmoremarkedfOllowingtheonceweekly6-monthlow-load

trainingthanfOllowingtheonceweekly6-monthgroupexerciseprogramWhen

theefficacyoflow-loadtrainingwasanalyzedbythefrequencyandperiodof

training，improvementinmusclestrengthandbalancemaintenancewasmore

markeｄｆＯｌｌｏｗｉｎｇｔｈｅｔｗｉｃｅｗｅekly3-monthprogramthanfOllowingtheonce

weekly6-monthprogram・ＩｍｐｒｏｖｅｍｅｎｔｉｎＡＤＬａｍｏｎｇｔｈｅｐａｔｉｅｎtsmthetwice

weekly3-monthlow-loadtrainingprogramwasfOundtobeaffectedbythree

factors:abilitytoadjustbodyposition,physicalflexibilityandage・Ｉｍｐｒｏｖｅｍｅｎｔｉｎ

ＱＯＬａｍｏｎｇｔｈｅｓａｍｅｐatientswasaffectedbytwofactors：endurancefOr

movementandabUitytoadjustbodyposition・Itwasalsosuggestedthatevenin

caseswherethebaselineabilitytoadjustbodypositionislow,thisabilityisquite

likelytoimprovefOllowingimplementationofthiskindoflow-loadtraining．
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lntroduction

lnJanuary2004，theStudyGroupon

RehabilitationoftheElderlypublishedareport

titled“DesirableDirectionsfOrRehabilitationof

theElderly，，，ｉｎresponsetoarequestfromthe

HealthandWelfareBureaufOrtheElderly，the

MinistryofHealth，LabourandWelfare1)．The

reportdealtwiththreemodelgroupsofelderly

individuals（post-strokepatients，patientswith

disusesyndromeandpatientswithdementia)who

aretargetsofrehabilitation・Italsostatedthatitis

essentialtoseekappropriateapproachesto

rehabilitation,basedonathoroughunderstanding

oftheconditionsprevailinginthelivesandhealth

ofelderlyindividuals・Pastrehabilitationprograms

havetendedtofOcusonprovidingcaretailoredto

thefeaturesofeachparticulardisease・Theydid

notincorporateconcretemeansofdealingwiththe

reducedactivitylevelassociatedwithdisuse

syndrome，whichbecomesapparentinthoseof

advancedage、Ｔｈｅｒｅａｒｅｏｎｌｙａｓｍａｌｌｎｕｍｂｅｒｏｆ

ｒｅｐｏrts，inJapanorelsewhere，writtenon

rehabUitationprogramsfOcusingondisusesyndrome・

Totheauthor1sknowledge，nopublishedreports

havedealtwithevaluatingoftheeffectsof

rehabilitationprogramsintermsofimprovingthe

activitylevelsoftheseelderlypeopleortheeffect

rehabilitationprogramshaveonactivityofdaily

living(ＡＤＬ)．

ＩｎｖｉｅｗｏｆｔｈｅｔｒｅｎｄｔｏｗａｒｄａｎａｇｍｇｐｏpulatioL

ithasbecomemoreandmore、ecessarytodevelop

effectiveandefficientrehabilitationprograms1,

2005,afterJapanesegovernmentalinitiative,ｔｈｅ

ＣｏｍｍｉｔｔｅｅｆＯｒｔｈｅＰｒｏｍｏｔｉｏｎａｎｄEvaluationof

HomeCareandthePreventionofDisabUities

begantoimplementtheLocalCommunityModel

ProjectonHomeCareandthePreventionof

Disabilities，drawingfindingsandskillsfrom

variousrelatedfields2)．Ofallthetrainingprograms

showntoprovidesignificantimprovementsin

activitylevels，８４％involvedsomedevicesor

machines・ TheauthorstherefOrereviewed

previousstudiesoftrainingprogramsfOrthe

elderlythatmadeuseofdevicesormachinesArai

etaL3）reportedthattrainingprogramsusing

devices/machinesreinfOrcedthemusclestrength

ofelderlypeoplerequiringdailylifeassistanceand

werethususefulfOrelevatingoverallphysical

strength,energymetabolismandsoon・Vincentet

aL4）ａｎｄＨｒｕｄａｅｔａＬ５）alsoreportedonthe

usefulnessofthiskindoftrainingfbrreinfOrcing

themusclestrengthoftheelderly，andits

usefUlnessintermsofelevatingexercise

capabilities，ＲｏｏｋｓｅｔａＬ６）andBuchneretaL7）

reportedtheusefulnessofthiskinｄｏｆｔｒａｉｎｉｎｇｉｎ

ｔｅｒｍｓｏｆｉｍｐｒｏｖｉｎｇｔhemaintenanceofbalance、

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，negativeviewsonthe

effectivenesｓｏｆｔｈｉｓｋｉｎｄｏｆｔｒａｉｎｉｎｇｈａｖｅｂｅｅｎ

ｐresentedbysomeinvestigators,includingreports

byLordetaL8)ａｎｄＳｉｎｇｈｅｔａＬ９),whofOundthatno

improvementinthespeedofgaitwasseen

fOUowingthiskindoftraining，andareportby

BarrettetaLlo)thatnoimprovementinsubjective

healthlevelwasnotedThus，varyingfindings

havebeenobtainedbydifferentinvestigators

abouttheefficacyofthiskindoftraining,ａｎｄｎｏ

ｖａｌidmethodfOrthiskindoftraininghasbeen

established

Takeuchi1Dproposedalow-loadresistance

trainingprogram（hereinaftercaUed“low-load

training，，）thatmadeuseofdevices・Heundertook

studiesofthiskindofprogram,andisapioneerin

thisfield・However，nopapersendorsingthe

efficacyofTakeuchi1smethodhavebeenpublished

todate、Takeuchireportedthatthemethodhe

proposedfacilitatesmusclecoordinationand

improvesenergyefficiencyduringactivities，

leadingtoimprovementintheoverallabiliｔｙｔｏｂｅ

ａｃｔｉｖｅａｎｄｂｅｔｔｅｒＡＤＬ(activityofdanyliving)ａｎｄ

ＱＯＬ（qualityoflife)ｌｌＬＩｎｔｈｅｐｒｅｓｅｎｔｓｔｕｄｙ,the

authorfOcusedonlow-loadtrainingasameansof

rehabilitatingelderlypatientswithdisusesyndroｍｅ・

ThisstudyinvolvesthefOllowingthreefOrmsof

analysis,usingstatisticalmethods:（１）comparing

theefficacyoflow-loadtrainingwiththatofa

conventionalgroupexerciseprogram,(2)evaluating

thee伍cacyoflow-loadtraininginrelationshipto

frequencyandperiodoftraining,ａｎｄ(2)assessing

theeffectsoflow-loadtｒａｉｎｉｎｇｏｎＡＤＬａｎｄＱＯＬ

Subjects

Thestudyinvolvedapreliｍｉｎａｒｙｐｏｏｌｏｆ４６７
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elderlypatientsrequiringdailylifeassistance

Someofthemparticipatedinoneofthe

rehabilitationprogramsprovidedwithinthe

frameworkoftheToyamaCityFunctional

RehabilitationPrograms,andothersattendedone

oftwoelderlyhealthpromotionfacilitiesoronｅｏｆ

ｔｗｏｈｏｍｅｓｆＯｒｔｈｅａｇｅｄｉnToyamaCity、All

subjectswerefreeofcerebrovasculardisease，

Parkinsonismandseveredementia、 Three

differentrehabUitationprogramswereprovided，

andeachelderlypatientparticipatedinonlyoneof

thethreeprograms、Ofthe467patients’１５６

attendedaonceweekly6-monthgroupexercise

program，８９receivedonceweekly6-monthlow-

loadtrainingand222receivedtwiceweekly3-

monthlow-loadtrainingThepresentstudywas

designedｔｏｃｏｍｐａｒｅｔｈｅｏｕｔｃｏｍｅｓｏｆｔｈｅｓｅｔｈｒee

programsbyanalyzingdatafromasubsetofl53

patientsdrawnfi･omthepoolof467patients、

Thesesubjectsweredividedintothreegroupson

thebasisofthethreeexerciseprogramsthey

attended，buteachgrouphadasimilarage

distribution，male-to-femaleratioandADLscore

distributionThatis,５１patientswereassignedto

eachofthethreegroupsdifferingfromeachother

intermsoftherehabilitationprogra、(153patients

intotaDinsuchamannerthateachpatient

assignedtoonegroupwasidenticaltoonepatient

assignedtothesecondgroupandonepatient

assignedtothethirdgroupintermsofage

category(65-59,70-74,75-79,80-84ｏｒｏｖｅｒ８５Ｌ

ｓｅｘ(male/female)ａｎｄｔｈｅＡＤＬｓｃｏｒｅａｓｒａｔｅｄｂｙ

ｔｈｅＢａｒｔhelindex(BIlevel60-69,70-79,80-89ｏｒ

ｏｖｅｒ９０)．Alloverthemeasurementperiod,ｔｈｅ

subjectwhoparticipatedineverydaylifeand

differentactivityremoveditfromapersonof

object・Thus，thel53patientsassignedtothe

threegroupswerecomposedof51triosidenticalin

thecategoriesofage,sexandBIlevel、Thethree

rehabilitationprogramscouldthusbeanalyzedon

thebasisｏｆdatafromthethreestatisticaUy

identicalgroupsintermsofagedistribution,male-

to-femaleratioandBIleveldistribution(seeTable

n

Differencesintheefficaciesofthethree

rehabilitatibnprograms（whosefeatureswillbe

describedindetailbelow）wereanalyzed

statistically・Priortothestudy,individualpatients

weretoldabouｔｔｈｅｄｅｓｉｇｎｏｆｔｈｅｓｔｕｄｙａｎｄｔｈｅｉｒ

ｃｏnsenttobeinvolvedinthestudywasobtainedin

writing、Theauthoradditionallyreceivedapermit

fromtheToyamaCityGovernｍｅnttocollectthe

datafOrthisstudy，Toprotectprivacy,thedata

waskeptanonymous(Tableｌ)．

Ｍｅｔｈｏｄｓ

ｌ･Threerehabilitationprograms

(1)Onceweekly6-monthgroupexercise

program

Thisprograminvolvesgroupexercises

practicedonceweeklyfbr6months,emphasizing

antigravitationalexercises．Theexercisesare

practicedwhiletheparticipantissittinginachair

orstanding・Duringthestandingexercises，the

subjectstandsstraight,withthelegsapartata

distanceequaltothewidthoftheshoulders,and

standsstraight,holdingontoasupport(table,etc）

withbothhands,ｔｏpractice：(1）squatting(slowly

TablelBackgroundvariablescommoｎｆｏｒｔｈｅｔｈｒｅｅｇｒｏｕｐｓ

Sex(No.ofsubjects） males 2８

females 2３

６５－６９

７０－７４

７５－７９

８０－８４

Ｏｖｅｒ８５

９
９
２
６
５

１
１

Ａｇｅ（years）

９
９
９
９

６
７
８
９

｜
’
｜
’

０
０
０
０

６
７
８
９

６
９
２
４
１
２

BaselineBIscore

５１subjectseachfOrtheonceweekly6-monthgroupexercise,onceweekly6-monthlow-load
trainingandtwiceweekly3-monthlow-loadtraining．

－４７－
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bendingthekneesasthoughsittingｏｎａｃｈａｉｒ),(2)

hipextensionandHexion（raisingoneleg

backwards，withoutbendingtheknee，（３）hip

abduction（raisingoneleghorizontally，without

bendingtheknee)，ａｎｄ（４）standingontiptoes

(raisingbothheelsasifstretchingtoreachhigh)．

Theexercisespracticedwhilesittinginachair

were：（５）kneeextension（raisingonelegslowly，

whilekeepingthekneestraight,(6)trunkflexion

andextension（bendingthetrunkfOrwardswith

botharmsstretchedfOrwardsandthenraising

botharmstobringthetrunkupright，lookingup

towardtheceiling，（７）exercisingbotharms

(swingingthearmsfOrwardandbackwardwith

theelbowsbent，andstretchingthearms

horizontallywiththeelbowskeptextended)．Allof

theseexerciseswerepracticedwithoutanyload

otherthanthepatient1sownbodyweight．

(2)Onceweekly6-monthlow-1oadtraining

Thisprograminvolveslow-loadresistance

trainingcarriedoutonceweeklyfbr6monthsln

definingloadlevels，SatakeetaL12）reportedthat

theintensityofexerciseequivalentto30-40％of

fUllmuscularstrengthcanbeviewedaslow-load

trainingcorrespondingtoasubjectiveexercise

levelｏｆ“easyorveryeasy，'．Ｂａｓｅｄｏｎｔｈｉｓ
ｌｌ d6

report,theloadlevelwasadjustedfOreachsubject

duringeachroundoftrainingsothatitwas

approximatelyLevelll（easy）accordingtothe

Borgscale(ａｓｃａleofsubjectiveexerciselevels)．

TrainingmachinesmanufacturedbyProxomed

(Germany)，ｓｈｏｗｎｉｎＦｉｇｌ，wereusedinthis

study・Allexerciseswerepracticedwhilesitting

inachair、Theexercisesconsistedof：（１）

horizontalhipandkneenexionandextensionwith

theplantafixed（HorizontalLegPress)，（２）leg

extension/Hexion,(3)hipabduction/adduction,(4)

trunk-extension/flexion，（５）shoulderandelbow

nexionandextension(RowingMF)，（ChestPress)．

Oftheseexercises,trunk-extensionnexionrequires

thesubjecttomaintainhis/herbodyposition

withoutthehelpofanybacksupport,ａｎｄｉｓｔｈｕｓ

ｅｘｐｅｃｔｅｄｔｏｉｍｐｒｏｖｅｔｈｅａbilitytoholdanerect

posture．

(3)Twiceweekly3-monthlow-loadtraining

Thisprograminvolvestrainingwithidentical

loadlevelsandmethodstothoseoftheonce

weekly6-monthlow-loadtrainingltdifferedfrom

thelatterintermsoffrequency（twiceweekly

insteadofonceweekly）ａｎｄperiod（３months

insteadof6months)．

Inallthreeoftheserehabilitationprograms,vital

signs（bloodpressure，heartrate，etc.）and

subjectivesensationsoffatiguewerecheckedfOr

eachsubjectbefOreandaftertrainingtoensure

safety，ＯｎｅｓｅｔｏｆｔｒａｉｎｉｎｇｗａｓｃｏｍｐｏｓｅｄｏｆｌO

sessionsofexercise,andamaximumof3setswere

practiceｄｉｎｏｎｅｄａｙ・Arestperiodof2minutesor

longerwasinterposedbetweendifferentexercises

orsetsOneprogramlastedfOrabout90minutes．

2.Ｔｅｓｔｓａｎｄｍｅｔｈｏｄｓ

ＴｈｅｆＯｌｌｏｗｉｎgtestswereadministeredtoeach

subjectatthebeginningandendoftheprogram．

(1)Exercisefilnctiontests

nGripstrength

AdigitalgripmeterwasusedMeasurements

weretakenwiththesubjectinastandingposition

Thewaytｈｅｇｒｉｐｍｅｔｅｒｗａｓｈｅｌｄｂｙｔｈｅｆｉｎｇｅｒｓ

(the。efinedgripwidth)wasadjustedsothatthe

secondjointoftheindexfingerwouldbebentat

approximatelyarightangleGripstrengthwas

① ②

③ ④

③ダンハニ<灘 ⑥

Fig.1．Trainingmachine（aproductofProxomed）

Dimension（WidthxLength×Ｈeight)：
①HorizontalLegPress2040x1055x1665ｍｍ
②LegExtension/FlexionlO90x1020x1665mm
③HipAbduction/Adductionl315x1190x1665mm
④TrunkExtension/Flexionl360×l125x1665mm
⑤RowingMF1245x715x1995mm
⑥ChestPressl310x1350x1985mm

－４８－
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calculatedtothefirstdecimalplaceandexpressed

inunitsofkg131

2)Ａｂｉｌｉｔｙｔｏｓｔａｎｄｏｎｏｎｅｌｅｇｗｉｔｈｔｈｅｅyes

open(onelegstand）

Whentheexaminergaveasignal,thesubject

startedtostandononelegTheexaminer

measuredwithastopwatchthedurationoftime

thesubjectcouldstandononeleg・Thistimewas

calculatedtothefirstdecimalplaceandexpressed

inseconds'4)．

3)Functionalreachtest(FRT）

Thistestwasadministeredaccordingtothe

methodofDuncanetaL15)．Thesubjectstoodwith

onesidenearawalLwithlegsspreadtothewidth

oftheshouldersThesubjectreachedstraight

aheadwithonearmatshoulderheightandbent

theshoulderjointby90degrees，Fromthisinitial

position,thesubjectstretchedbotharmsasfar

fOrwardaspossible，ｋｅｅｐｉｎｇｂｏｔｈａｒｍｓｐarallel

witheachother・AfterperfOrmingthisaction,the

subjectreturnedtotheinitialpositionThe

examinermeasuredthedistancemovedhorizontally

ofthemiddlefingertipduringthisexerciｓｅｉｎ

ｕｎｉｔｓｏｆｃｍ（calculatedtothefirstdecimalplace)，

ａｓｓｈｏｗｎｉｎＦｉｇ２．

4)Trunk-flexioninthesittingposition

Whnesittingonachair,thesubjectstretched

onekneetoanangleofOdegrees,ｋｅｐｔｔｈｅａｎｋｌｅ

ｏｎｔｈｉｓｓａｍｅｓｉｄｅａｔａｎangleofOdegreesand

placedhis/herheelincontactwiththefloor、Then，

thesubjectbenthis/hertrunkfOrwardand

stretchedbotｈａｒｍｓｔｏｗａｒｄｔｈetoes・Thedistance

betweenthetipsofthetoesandthemiddlefingers

wasmeasuredlfthemiddlefingerdidnotreach

thetipofthetoes,ｔｈｅdistancewasglvenwiththe

label“minus"・Ifthemiddlefingerstretched

beyoｎｄｔｈｅｔｉｐｏｆｔｈｅｔｏｅｓ,ｔｈｅdistancewasglven

withthelabel“plus，，、Thedistance（"minus”ｏｒ

"plus，,）wasrecordedinunitsofcm(calculatedto

thefirstdecimalplace)'3)．

5）MinimumｔｉｍｅｎｅｅｄｅｄｔｏｗａｌｌＥ１０ｍｅｔｅｒｓ

（１０ｍｗａｌｋ）

Thistestwasconductedaccordingtothe

methodofMorohashietaLI6)．Thesubjectwalked

al6mlongcourse(ｔｈｅｌＯｍｍａｉｎｃｏｕｒｓｅｐｌｕｓ３ｍ

ｍｏｒｅｂｏｔｈbefOreandafterthemaincourse)．The

examinercountedthetimeittookfOrthesubject

topassthroughthelOmmaincourse，usinga

stopwatchTheexaminer1sinstructionstothe

subjectwere：“Ｐｌｅａｓｅｗａｌｋａｓｆａｓｔａｓｙｏｕｃａｎ
ｌｌ

Ｔｈｅｔimewasrecordedinunitsofseconds

(calculatedtothefirstdecimalplace)．

6)Ｔｉｍｅ“ＵｐａｎｄＧＯ,，Ｔｅｓｔ(ＴＵＧ）

Thistestwascarriedoutaccordingtothe

methodofPodsialoetaLI7)．Thesubjectfirstsaton

achair、Whentheexaminergaveasignal，the

subjectstoodupfromthechairaｎｄｗａｌｋｅｄｔｏａｎ

ｏｂｊｅｃｔ３ｍｉｎｆｒｏｎｔｏｆｔhechair,ｒｅｔｕｒｎｅｄｔｏｔｈｅ

ｃｈａｉｒａｎｄｓａｔｄｏｗｎａｇainTheexaminerIs

instructiontoeachsubjectwas：“Pleasewalkas

fastasyoucan.，，Theexaminercountedthetime

fromtｈｅｓｉｇｎａｌｔｏｓｔａｒｔｔｈｅａｃｔｉｏｎｔｏｔｈｅｅndofthe

action,usingastopwatchThetimewasrecorded

inunitsofseconds(calculatedtothefirstdecimal

place)(Fig.３)．

ＥａｃｈｏｆｔｈｅｔｅｓｔｓＤｔｈｒｏｕｇｈ６）wasperfOrmed

twice、Ｔｈｅｂｅｔｔｅｒｏｆｔｈｅｔｗｏｍｅａｓｕｒｅｍｅｎｔｓｗas

theonechosen

7)Distancewalkedin6minutes

Thistestwasconductedaccordingtothe

methodofMoriceetaLl8)．Thesubjectwalkedona

Ｆｉｇ．２．Functionalreachtest（FRT）

ThesubjectstoodwithonesidenearａｗａＬｗｉｔｈｌｅｇｓ
ｓｐｒｅａｄｔｏｔｈｅｗｉｄｔｈｏｆtheshouldersThesubjectreached
straightaheadwithonearmatshoulderheightandbent
theshoulderjoinｔｂｙ９０ｄｅｇｒｅｅｓ、Fromthisinitialposition，
thesubjectstretchedbotharmsasfarfOrwardaspossible，
keepingbotharmsparallelwitheachother，After
perfbrmingthisaction，thesubjectreturnedtotheinitial
position、Theexaminermeasuredthedistancemoved
horizontallyofthemiddlefingertipduringthisexercisein
unitｓｏｆｃｍ（calculatedtothefirstdecimalplace)．

－４９－
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inparametersofexercisefunction（grip,oneleg

stand,ＦＲＴ,trunk-flexion,ＴＵＧａｎｄＢＩ)fOUowing

theprogram(comparisonbetweenthemeasuremenｔ

ａｔｔｈｅｓｔａｒｔａｎｄｔｈｅｍｅａｓｕｒｅｍｅｎｔａｔtheendofthe

program）

(3)Study3

Theeffectsoftwiceweekly3-monthlow-load

trainingontheADLandQOLofindividual

patientswereevaluatedonthebasisoftheresults

ofexercisefunctiontestsTheinfluenceofeach

exerciｓｅｆｕｎｃｔｉｏｎｔｅｓｔｅｄｏｎＡＤＬａｎｄＱＯＬｗａｓ

assessed，andtherelationshipofbackground

ｖａｒｉａｂｌｅｓｏｆｐａｔｉｅｎｔｓｔｏＡＤＬａｎｄＱＯＬwasalso

analyzed．

Fig.3．Ｔｉｍｅ“ＵｐａｎｄＧｏ，，Ｔｅｓｔ（ＴＵＧ）

Thesubjectfirstsatonachair・Ｗｈｅｎｔｈｅｅｘａｍｉｎｅｒｇａｖｅ
ａｓｉｇｎａＬｔｈｅｓubjectstoodupfromthechairandwaｌｋｅｄｔｏ
ａｎｏｂｊｅｃｔ３ｍｉｎｆｒｏｎｔｏｆｔｈｅｃｈair，ｒｅｔｕｒｎｅｄｔｏｔｈｅｃｈａｉｒ
ａｎｄｓａｔｄｏｗｎａｇainTheexaminer1sinstructiontoeach
subjectwas：『ｉＰｌｅａｓｅｗａｌｋａｓｆａｓｔａｓｙｏｕｃａｎ.”The
examinercountedthetimefromtｈｅｓｉｇｎａｌｔｏｓｔａｒｔｔｈｅ
ａｃｔｉｏｎｔｏｔｈｅｅndoftheaction，usingastopwatch．

４.Dataanalysis

Pairedt-testwasusedfOrcomparisonofeach

parameterofexercisefunction,ｔｏｔａｌＢＩｓｃｏｒｅａｎｄ

ＥＱ－５Ｄｕｔｉｌｉｔｙｓcorebetweenthemeasurement

befOretrainingandthemeasurementafter

trainingMann-WhitneytestwasemployedfOr

suchacomparisonofBIandeachEQ-5Dscore

Pearsonproductmomentcorrelationcoefficient

wasusedfOranalysisoftherelationshipbetween

thebaselinelevelofeachparameterofexercise

functionandthemagnitudeofchangeineach

parameteraftertraining（thedifferencebetween

thebaselineandfinallevels)．Multipleregression

analysiswasemployedfOrevaluationofthe

relatｉｏｎｓｈｉｐｏｆｃｈａｎｇｅｓｉｎＡＤＬｏｒＱＯＬｔｏ

ｐａrametersofexercisefunctionandbackground

variables(ageandsex)．ThetotalBIscoreandEQ

5Dutilityscoreservedasdependentvariables，

whilethechangeineachparameterofexercise

function,ｓｅｘ（codedwithdummyvariables）and

ageservedasindependentvariablesDatawere

processedandanalyzedonthecomputerprogram

SPSS115．

coursefOr6minutes・Thedistancewalkedduring

theperiodfromthesignaltostartwalkingtothe

endofexercise(Le.,after6minutes)wasmeasured

inunitsofm(calculatedtothefirstdecimalplace)．

ThistestwasonlyperfOrmedoncepersubject．

(2)Evaluationofactivitiesofdailyliving

（ADL）

Thesubject1sBIwasratedatthestartandend

oftheprogram．

(3)Evaluationofqualityoflih(ＱＯＬ）

Thesubject1sQOLwasevaluatedatthestart

andendoftheprogram,usingaJapaneseversion

oftheEuroＱＯＬ(EQ-5D)'9.20)．

3.Ｓｔｕｄｙｄｅｓｉｇｎ

(1)Studyl

Theonceweekly6-monthgroupexercise

programwascomparedwiththeonceweekly6-

monthlow-loadtrainingonthebasisofchecking

fOrsignificantdifferencesinparametersof

exercisefunction(grip,onelegstandFRT,trunk-

Hexion，１０ｍwalk，ＴＵＧａｎｄＢＩ）between

measuremｅｎｔｓａｔｔｈｅｓｔａｒｔａｎｄｅｎｄｏｆｅａｃｈ

ｐｒｏｇram．

(2)Study2

Acomparisonbetweentwolow-loadtraining

programswithvaryingfrequenciesandperiods

(theonceweekly6-monthlow-loadtrainingand

thetwiceweekly3-monthlow-loadtraining）was

conductedbycheckingfOrsignificantdifferences

Ｒｅｓｕｌｔｓ

ＬＳｔｕｄｙｌ(Ｔａｂｌｅ２ａｎｄ３）

Followingtheonceweekly6-monthgroup

exerciseprogram，exacerbationwasnotedin

trunk-Hexion（p＜0.05）ａｎｄＴＵＧ（p＜0.05）ａｍｏｎｇ

theparametersofexercisefUnction．Followingthe

onceweekly6-monthlow-loadtrainingexacerbation

－５０－
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Table2Changesinexercisefunctionfollowingtrainingineachgroup 、＝５１

Groupexercise Onceweekly6-monthtrainingTwiceweekly3-monthtraining

Baseline Finalp Baseline Finalp Baseline Finalp

Grip（kg） 21.7（6.3）２１．６（6.6）ｎｓ ２３．１（7.0）２３．４（6.9）ｎｓ ２２．２（7.5）２３．４（7.5）＊

Onelegstand（Ｓec） 8.7（54）８．６（5.6）ｎｓ ９．２（3.8）９．９（4.6）ｎｓ１２．３（5.2）１４．３（5.6）ｎｓ

FRT（c、） 24.9（6.2）２４．９（6.8）ｎｓ ２５．６（6.2）２６．８（6.3）ｎｓ ２４．５（76）２７．４（7.6）＊＊

Trunk-flexion（c、） 11.8（6.8）８．８（59）＊７．６（49）１１．４（43）＊＊10.3（42）１２．３（4.8）＊＊

10ｍｗａｌｋ（sec） 12.1（3.7）１２．２（4.1）ｎｓ ｌ２６（3.6）１１６（3.3）＊＊

TＵＧ（sec） 12.0（4.4）１２．７（4.6）＊１３．４（2.9）１２０（3.2）＊＊１２．１（3.2）１０．１（2.8）＊＊

Distancewalkedin6

minutes（、） 225.5(70.7）257.7(79.0）＊＊

Ｍｅａｎ（SD)．ｎs＝notsignificant．＊ｐ＜､０５＊＊ｐ＜０１
Ｏｎｅｌｅｇｓｔａｎｄ：Durationofonelegstandingwitheyesopen，ＦＲＴ：FunctionalReachTest，torso-Hexion：ｉｎsitting，１０ｍｗａｌｋ：
ｍａｘｉｍｕｍｔｉｍｅｎｅｅｄｅｄｆＯｒｌＯｍｗａｌｋ，
ＴＵＧ：Ｔｉｍｅ“ＵｐａｎｄＧｏ，,Ｔｅｓｔ

TableaChangesinADL(TotalBlscore)aftertrainingineachgroup 、＝５１

Groupexercise Onceweekly6-monthtraining Twiceweekly3-monthtraining

Baseline Finalp Baseline Finalp Baseline Finalp

9０（2.0）８．８（2.1）ｎｓ 8.1（2.4）８．２（2.4）ｎｓ ９．１（1.9）９．２（1.8）ｎｓＭｅａｌ

12.2（3.0）１１．８（3.0）ｎｓ １２．９（3.0）１２．５（3.2）ｎｓ １０．８（2.3）１２．５（2.5）＊＊Vehicle

4.6（1.4）４．７（1.2）ｎｓ３．９（2.1）４．０（2.0）ｎｓ ３．６（2.3）４．２（L8）＊Grooming

9３（1.7）９．１（１９）ｎｓ ９．４（1.6）９．６（1.4）ｎｓ ９４（19）９．６（1.7）ｎｓToilet

4.0（2.0）４．１（1.9）ｎｓ ３．２（2.4）３．６（2.3）ｎｓ ３．３（2.4）４．１（1.9）＊Ｂａthing

12.2（3.0）１２．１（27）ｎｓ 12.1（2.7）１３．１（2.4）＊＊１３４（2.5）１４．３（2.0）＊＊Ｇａｉｔ

5.6（2.4）５．８（2.7）ｎｓ ５．８（2.7）７．４（2.9）＊＊５．２（2.7）７．７（2.9）＊＊Stairs

8.9（2.1）８．８（2.1）ｎｓ ９．４（1.6）９．５（1.5）ｎｓ ９．３（1.7）９．７（1.2）ｎｓDressing

9.1（1.9）９０（20）ｎｓ ９．４（1.6）９．５（1.5）ｎｓ ９．８（LO）１００（0.0）ｎｓDefecation

83.8（10.5）８３０（10.8）ｎｓ ８３．２（10.2）８６．３（9.1）＊＊８３．１（10.3）９０．９（8.2）＊＊Totalscore

Ｍｅａｎ(ＳＤ)．ｎs＝notsignificant．＊ｐ＜､０５＊＊ｐ＜０１

wasnotnotedinanyparameter，andsignificant

improvementwasobservedintrunk-Hexion（p＜

0.01)，ｌＯｍｗａｌｋ（p＜0.01）ａｎｄＴＵＧ（p＜0.01）

amongtheparametersofexercisefunctionaswell

asingait(p＜0.01),goingupstairsanddownstairs

(p＜0.01）andtotalBIscore（p＜0.01）amongthe

parametersofBL

2Study2(Ｔａｂｌｅ２ａｎｄ３）

Followingthetwiceweekly3-monthlow-load

training，significantimprovementwasobserved

notonlyintrunk-Hexion（p＜0.01),ＴＵＧ(p＜0.01)，

gait（p＜0.01),goingupstairsanddownstairs（p＜

0.01）ａｎｄｔｏｔａｌＢＩｓｃｏｒｅ（p＜0.01）onwhich

improvementhadbeenseenfOllowingtheonce

weekly6-monthlow-loadtraininginStudylbut

alsointhefOllowingparameters:ｇｒｉｐ(P＜0.05)ａｎｄ

ＦＲＴ（p＜0.01）amongtheparametersofexercise

functionandgettingonvehicles（p＜0.01)，

grooming（p＜0.05）ａｎｄbathing（p＜0.05）among

theparametersofBI．

3.Ｓｔｕｄｙ３

Ｆｏｌｌｏｗｉｎｇｔｈｅｔｗｉｃｅｗｅｅｋly3-monthlow-load

training，ａｌｌ５ｐａｒａｍｅｔｅｒｓｏｆＥＱ－５Ｄ（ａｓｃａｌｅｏｆ

ＱＯＬ）andtheEQ-5DutUityscoreimproved

significantly、AmongtheparametersofBI(ａｓｃａｌｅ

ｏｆＡＤＬ),significantimprovementwasnotedafter

thistraininginthesixparametersmentioned

above,i､e､,gettingonvehicles(p＜0.01),grooming

(p＜0.05)，bathing（p＜０．０５)，ｇａｉｔ（p＜0.01)，going

upstairsanddownstairs(p＜0.01)andtotalBIsore

(p＜0.01）Amongtheparametersofexercise

function，significantimprovementwasseenin5

parameters，ｉｅ.，ｇｒｉｐ（p＜0.05)，ＦＲＴ（p＜0.01)，

trunk-Hexion(p＜0.01),ＴＵＧ(p＜0.01)anddistance

walkedin6minutes(p＜0.01),asshowninTables2

through4・Anegativecorrelationbetweenthe

baselinelevelandthechangeaftertrainingwas

notedfOrFRT（ｒ＝-0.51,ｐ＜0.01）ａｎｄＴＵＧ（ｒ＝

-0.49,ｐ＜0.01),whilenocorrelationwasnotedfOr

anyotherparameterofexercisefunction(Table５)．

－５１－
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Table４．ChangesinOOLaftertwiceweekly3-monthlow-loadtraining ､＝5１

Baseline Final
EＱ５Ｄ ｐ

SＤＭｅａｎ Ｍｅａｎ SＤ

Mobility 2.2 ０６ 1.7 0.7 ＊＊

Selfcare 2.2 0.7 １．９ 0.7 ＊＊

Usualactivities 2.4 0.6 2.0 0.6 ＊＊

Ｐａｉｎ 2.4 0.6 2.3 0.6 ＊

Anxiety 2.5 0.6 2.2 0.7 ＊＊

QOLutuityscore 0.34 0.18 ０．４６ 0．１９＊＊

Ｍｅａｎ(SD)．ｎs＝ｎｏｔsignificant．＊ｐ＜０５＊＊ｐ＜0１

Table5Baselinelevelsandchangesinparametersofexercisefunctionaftertwiceweekly3-monthlow-loadtrainingn＝５１

Grip Ｏｎｅｌｅｇｓｔａｎｄ FＲＴ Torso-flexion ＴＵＧ Ｗａｌｋｉｎ６ｍｉｎ

ｒ ｐ ｒ ｐ ｒ ｐ ｒ ｐ ｒ ｐ ｒ ｐ

Grip －０．２６ｎｓ －０．１５ｎｓ 0.12ｎｓ 0.05ｎｓ 0.13ｎｓ 0０３ｎｓ

－０．２１ｎｓ -0.26ｎｓ -0.06ｎｓＯｎｅｌｅｇｓｔａｎｄ 0.14ｎｓ 0.24ｎｓ 0.11ｎｓ

０．０３ｎｓ 0.14ｎｓ-0.51＊＊FＲＴ 0.09ｎｓ 0.18ｎｓ 0.18ｎｓ

－０．０９ｎｓ ０．０４ｎｓ －０．０９ｎｓ -0.39＊＊Trunk-Hexion 0.07ｎｓ －０．１２ｎｓ

ＴＵＧ -0.01ｎｓ －０．１３ｎｓ ０．０６ｎｓ 0.5ｎｓ－０．４９＊＊-0.15ｎｓ

-0.14ｎｓ －０．０２ｎｓＷａｌｋｉｎ６ｍｉｎ 0.04ｎｓ 0.05ｎｓ 0.34＊＊ 0.06ｎｓ

ns＝ｎｏｔsignificant．＊ｐ＜､0５＊＊ｐ＜,0１

Significantcorrelationwasnotedbetweenthe

changeintotalBIscoreａｎｄｔｈｅｃｈａｎｇｅｉｎＴＵＧ

(standardizationcoefficientβ＝-3.928,ｐ＜0.01)，

betweenthechangeintotalBIscoreandthe

changeintrunk-nexion（β＝0.542,ｐ＜0.01）ａｎｄ

thechangeintotalBIscoreandage（β＝-2.243,ｐ

＜0.01）Furthermore,asignificantcorrelationwas

noteｄｂｅｔｗｅｅｎｃｈａｎｇｅｉｎｔｏｔａｌＢＩｓｃｏｒｅａｎｄｔｈｅ

ｔｏｔａｌｏｆｃｈａｎｇｅｉｎＴＵＧ，changeintrunk-flexion

andage（ｍultiplecorrelationcoefficientR＝0.680,

determinationcoefficientR2＝0.463,ｐ＜0.01)，as

showninTable6

Asignificantcorrelationwasobservedbetween

thechangeinEQ-5Dutilityscoreandthechange

indistancewalkedin6minutes（β＝0.602,ｐ＜0.01）

andbetweenthechangeinEQ-5Dutiliｔｙｓｃｏｒｅａｎｄ

ｔｈｅｃｈａｎｇｅｉｎＴＵＧ（β＝-0.242,ｐ＜0.05)．The

relationbetweenchangeinEQ-5DutiHtyscoreand

thetotalofchangeindistancewalkedin6minutes

andchangeinTUGwasalsosignificant(ｍultiple

correlationcoefficientR＝0.658,determination

coefficientR2＝0.433,ｐ＜0.01),asshowninTable7．

Discussion

lnthepast,groupexerciseprogramsfOrelderly

peoplerequiringdailylifeassistancewereoften

providedwithintheframeworkoffUnctional

rehabilitationprogramsundertheSenUeHealth

Table６．ＲｅｌａｔｉｏｎｓｈｉｐｏｆｃｈａｎｇｅｓｉｎＡＤＬｔｏｃｈangesin

parametersmeasuredandbackgroundvariables

Table７．RelationshipofchangesinOOLtochangesin
parametersmeasuredandbackgroundvariables

lntercept ４４２１ lntercept －０．０７５

ＣｈａｎｇｅｉｎＴＵＧ －３．９２８ 0.530 、001

0.542

ＣｈａｎｇｅｉｎＴＵＧ -0.039 ０２４２ 031－２．２４３ －０．２２８ ０４７

Multipleregression（Ｒ＝0.658,Ｒ２＝0.433,Ｐ＜０１）
Ｙ＝0.004×(changeindistancewalkedin6minutes)-
0.039×(changeinTUG）-0.075

ChangeinQOL＝Ｙ,SignincantatP＜0.01

Multipleregression（Ｒ＝0.680,Ｒ２＝0.463,Ｐ＜,01）
Ｙ＝4.421-3928×(chan貝ｅｉｎＴＵＧ)＋0542×(chanpeintrunk-

]exion)-2.243×（age:４categories）
ＣｈａｎｇｅｉｎＡＤＬ＝Ｙ,SignificantatP＜０．０１

－５２－

Partial

correlation

Coefficient

Standardization

Coefficient
ｐ

Intercept 4.421

ＣｈａｎｇｅｍＴＵＧ －３．９２８ －０．５３０ ､001

Changesin
trunk-Hexion

0.542 0.263 ､027

Ａｇｅ －２．２４３ －０．２２８ ､047

Partial

correlation

Coefficient

Standardization

Coefficient
ｐ

Intercept －０．０７５

Changeｉｎ
distancewalked

in6minutes

0.004 0.602 ､001

CｈａｎｇｅｉｎＴＵＧ －０．０３９ －０．２４２ ､031
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Act・Thiskindoftrainingwasusedextensively

andplayedasignificantroleinfacilitating

resumptionoffUnctionsbyelderlypeoplethrough

habitualexercise、However，ｗｈｅｎprovidingthis

kindoftraining，theefficacyoftheprogram

(includingtheappropriatenessoftheguidancefOr

participantsandthemeasurementsperfOrmedon

theparticipants)wasnotadequatelyevaluatedon

thebasisofchangesintheexercisefunctionof

individualparticipantsTakeuchi7）servedasa

pioneerinintroducingalow-loadtrainingprogram

toelderlypeoplerequiringdailylifeassistanceand

madeeffOrtstomakethisprogramadoptedwidely・

Ｔｏｄａｔｅ,however,nostudyendorsingthevalidity

ofthisprogramoranalyzingitsefficacyinrelation

tothefrequencyandperiodoftrainingor

evaluatingitsｅｆｆｅｃｔｓｏｎＡＤＬａｎｄＱＯＬｈａｓｂｅｅｎ

ｒｅｐｏｒtedTheauthorhasbeenprovidingaonce

weekly6-monthlow-loadtrainingtoelderly

people，layingemphasisonpeoplewhotendto

remainindoors（thesubjectsemphasizedbythe

programproposedbytheMinistryofHealth，

LabourandWelfare)21).AlthoughtheJapanHealth

Promotio、＆FitnessFoundationrecommended

twiceorthreetimeweeklyexerciseasameansof

improvingthephysicalstrengthofpeople，the

authorpreviouslyreportedthatpracticing

exercisefOurweeksormoreperweekcancause

accumulationoffatigueandhamperthe

individualstofbrmahabitofexercise22)．Under

suchcircumstances,theauthorrecentlydeveloped

anewtrainingprogram（twiceweekly3-month

low-loadtraining)andevaluatedtheefficacyofthis

prｏｇｒａｍａｓｗｅｌｌａｓｔｗｏｏｔｈｅｒｐｒｏｇｒａｍｓ（once

weekly6-monthgroupexercisｅａｎｄｏｎｃｅｗｅｅｋｌｙ６‐

monthlow-loadtraining)(Studyｌ)．Furthermore，

theefficacyoflow-loadtrainingwasevaluatedat

varyingfrequenciesandperiodsoftraining(once

weekly6-monthtrainingandtwiceweekly3-

monthtraining）（Study２)．Becausethetwice

weekly3-monthlow-loadtrainingprogramwas

fOunｄｔｏｂｅｍｏｒｅｅｆｆｅｃｔｉｖｅｔｈａｎｔｈｅｏｎｃｅｗeekly6-

monthlow-loadtrainingprogram,theauthorthen

evaluatedtheeffectsofthetwiceweekly3-month

low-ｌｏａｄｐｒｏｇｒａｍｏｎＡＤＬａｎｄＱＯＬｕｓｉｎｇＢＩａnd

EQ-5D'9.2o)(Study３)．Inallofthesethreestudies

(ＳｔｕｄｙＬ２ａｎｄ３),thefOurparametersreportedby

MiyaharaetaL23）asusefUlinefficacyevaluation

(gripstrength,onelegstand,trunk-flexionandlO

mgwalk)aswellas3parametersofperfOrmance

test(FRT,TUGanddistancewalkedin6minutes）

wereadoptedasparametersofexercisefunction

Thetestdatawereprocessedandanalyzed

statisticallytoevaluatetheefficacyofthe

programs．

ＬＲｅ:Studyl

lnStudyLtheonceweekly6-monthgroup

exerciseprogram，whichisprimarilybasedon

antigravitationalexercisesandhasbeenprovided

withintheframeworkoftheSenileHealthAct，

wascomparedwiththeonceweekly6-monthlow‐

loadtraining,bymeansofexercisefUnctiontests・

Followingthegroupexerciseprogram，some

subjectsshowedimprovementsinexercise

fUnctioninasporadicmanner,butnoparameterof

exercisefunctionimprovedsignificantlywhenall

subjectsassignedtothisgroupwereanalyzed

together、Followingthelow-loadtrainingprogram，

threeparameters（trunk-flexion，ｌ０ｍｗａｌｋａｎｄ

ＴＵＧ）improvedsignificantly・Thisresultinthe

low-loadtraininggroupprobablyreflectsthe

effectivenessoflow-loadtrainingusingmachines・

Theuseoftrainingmachinesseemstohavethe

fOllowingadvantages:（１）ｔｈｅrange,directionand

frequencyofarticularmotionscanbesetatalevel

optimalfbrtrainingofthetargetmuscle，thus

aUowingconstantrateexercise;ａｎｄ（２）itiseasy

fOrthesubjecttokeephis/herbodyposition

optimalfOraglvenarticularmotion・Duringgroup

exercise，compensatorymotions（departingfrom

normalmotions）orinadequatemotionsare

sometimesseen，anditisdifficulttopractice

exerciseinrightdirectionorrange・OhataetaL24）

reportedthatrepeatedquantitativelearningof

taskmotionscansuppressinstabilityofvoluntary

motioｎｓａｎｄｐｌａｙｓａｎｉｍｐｏｒｔａｎｔｒｏｌｅｉｎｌｅarning

howtocontrolbodypositioninanappropriate

manner，resultinginimprovedphysical

coordinationduringexercise

2、Ｒｅ:Ｓｔｕｄｙ２

ＩｎＳｔｕｄｙ２，theefflcacyoflow-loadtrainingａｔ

－５３－
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varyingfrequenciesandperiodsoftrainingwas

evaluatedlnboththeonceweekly6-month

traininggroupandthetwiceweekly3-month

traininggroup，trunk-nexionandTUGimproved

significantly,ａｎｄnoparameterexacerbatedlnthe

twiceweekly3-monthtraininggroup,parameters

ofmusclestrengthandbalancingcapability（grip

strengthandFRT）alsoimprovedsignificantly・

Thegreaternumberofparametersshowing

significantimprovementinthetwiceweekly3-

monthtrainmggroupisprobablybecausethe

efficacyoftheprevioussessionsofthetraining

wascarriedfOrwardstothenextsessioninthis

groupalthoughtheefficacyofprevioussessions

didnotcontinueuntilthenextsessionintheonce

weekly6-monthtraininggroupBecauseno

parameterexacerbatedintheonceweekly6-

monthtraininggroup，thistrainingprogramcan

alsobeviewedashavingshownlong-lasting

efficacy・However,consideringthatthetwiceweekly

3-monthtrainingprogramallowedsignificant

improvementingripstrengthinadditionto

balancingcapabUityandthatsubjectsareeasierto

becomeawareofimprovementfOUowingthisshort-

term(3-month)training,wemaysaythatthetwice

weekly3-monthtrainingprogramismoresuitable

asameansofguidingpeopletocontinuetraining

fOrthegoalofimprovingtheexercisefunction・

FeigenbaumetaL25）reportedthatimprovement

wasgreaterfOllowingtwiceweeklytrainingthan

fOllowingonceweeklytraining，simUartothe

findingsfromthepresentstudy，andthatthe

improvementaftertwiceweeklytrainingdidnot

differfromthatafterthreetimesweeklytraining

lftheirfindingiscombinedwiththefindingsfrom

thepresentstudy,wemaysaythattwiceweekly

traininｇｉｓｍｏｒｅａｄｖｉｓａｂｌｅｉｎｔｅｒｍｓｏｆｃｏst-benefit

relationship、

３．Ｒｅ:Ｓｔｕｄｙ３

ＩｎＳｔｕｄｙ３,ｔｈｅｅｆｆｅｃｔｓｏｆｔｗｉｃｅｗｅekly3-month

low-loadtrainingoｎＡＤＬａｎｄＱＯＬｗｅｒｅ

ｅｖａｌｕａｔｅｄＦｏｌｌｏｗｉngtwiceweekly3-month

training，significantimprovementwasseennot

onlyintrunk-flexionandTUG（parametersof

exercisefUnction)andgaitandgoingupstairsand

downstairs（parametersofBI)，likeafteronce

weekly6-monthlow-loadtraining,butalsoinsome

additionalparameters（gripstrengthandFRT

amongparametersofexercisefunctionandgetting

onvehicles，groomingandbathingamong

parametersofBI)．Theimprovementseeninthese

additionalparametersaftertwiceweekly3-month

trainingisattributabletoimprovedmuscle

strengthandbalancingcapabnity・Gripstrengthis

oftenusedasaparametersincethisisthoughtto

representthesystemicmusclestrengthShinkai26）

listedgripstrengthasoneparameterofthe

physicalstrengthofelderlypeopleTherefOre,the

improvementingripstrengthseemstoreflect

improvementinmusclestrengthWemaysay

thatthesubjectsofthisstudy,whohadprobably

showreducedactivitylevelbefOrethestudy,were

abletoactivatetheirmusclesthroughpracticing

thelow-loadtrainingprogranLWemayalsosay

thatthebalancingcapabilitywasimprovedby

simultaneoususeofmultiplemusclesinvolvedin

thecontrolofbodyposition(e9.,themusclesused

during，trunk-extension/flexionandshoulder

nexion/extension)．

Regardingloadresistancetrainingprograms，

ＡｒａｉｅｔａＬ３）reportedthattheendurabletraining

machineloadlevelandthemagnitudeof

improvementintheone-legstandingcapabnity

(witheyesopenorclosed）werehigheramong

individualswhohadahigherphysicalstrengthat

thestartofthetraininglnthepresentstudy，

however，anegativecorrelationbetweenthe

baselinelevelandthemagnitudeofchangeafter

trainingwasnotedfOrＦＲＴａｎｄＴＵＧ・Thisresult

suggeststhatevensubjectswithlowbaseline

levelshavehighpotentialsofimprovement・Ｔｈｉｓ

issue,however,needstobefurtherstudieｄ

Ｎｏｗ，ｆａｃｔｏｒｓａｆｆｅｃｔｉｎｇｔｈｅＡＤＬａｒｅｔｏｂｅ

discussed、ＴｈｅｍａｇｎｉｔｕｄｅｏｆｃｈａｎｇｅｉｎＡＤＬｈａｄ

ｓｉgnificantcorrelationwithTUG（standardization

coefficientβ＝-0.53,ｐ＜0.01)，trunk-flexion（β＝

0.263,ｐ＜0.05)ａｎｄａｇｅ（β＝-0.228,ｐ＜0.05)．TUG

pertainstothecapabilityofinstantaneously

selectingonemotionandcontinuingit，ｉ､e､，a

capabilitytodealwithagivensituationquickly

ProlongationofthetimeneededfOrTUGcanlead

todisturbancesinactivitiessuchasgettingon
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vehicles，walking，goingupstairsanddownstairs，

makingoutdooractivities,ａｎｄｓｏｏｎ２７)．Theresults

ofthepresentstudyendorsedtheusefulnessof

TUGasanindictoroftherangeofADL

Duringtrunk-flexion，flexibilityofmuscles

improvesthecoordinationofmusclesinvolvedin

articularmotionsThisfunctionseemstoaffect

therangeofmotionspossibleundervarious

situationsorenvironmentsandtoaffectthe

magnitｕｄｅｏｆｃｈａｎｇｅｉｎＡＤＬＡｃｃｏｒｄｉｎｇｔｏ

Ｍｉｙashita22),reductioninflexibilitycanreducesthe

degreeofphysicalindependenceandelevatesthe

riskfOrf2llling・

ＴｈｅｉｎＨｕｅｎｃｅｏｆａｇｅｏｎＡＤＬｈａｓｂｅｅｎｓｈownin

manyreports，andthepresentstudyendorsed

suchpreviousfindings，

Ｎｏｗ，ｆａｃｔｏｒｓａｆｆｅｃｔｉｎｇｔｈｅＱＯＬａｒｅｔｏｂｅ

ｄiscussedThemagnitudeofchangeinＱＯＬ

correlatedsignificantlywiththedistancewalked

in6minutes（β＝0.602,ｐ＜0.01）ａｎｄＴＵＧ（β＝

-0.242,ｐ＜0.05)．Ifanindividualhassustainable

physicalstrength,ｈｅ/shecanfeeljoyfulorhigh-

spiritedbefbrefeelingfatigued，andfatigueis

unlikelytopersistlong,thusmakingitpossiblefbr

theindividualtoundertakeactivitytobecome

joyfUlagain、Thiswillleadtoasubjective

sensationofhealthorthesenseofworthliving

Followingthetwiceweekly3-monthlow-load

training,improvementwasseeninfOuraspectsof

exercisefunction（gait，bodypositioncontrol，

musclestrengthandflexibility)，andfavorable

effectsonADL(primarilythecapabilitytomove）

werenoted，leadingtoimprovedQOLAmong

factorsaffectingADLbodypositioncontrol,

nexibilityandageseemtobeparticularlyimportant・

AmongfactorseffectingQOLsustainabilityofthe

capabilitytomoveandthecapabilityofcontrolling

bodypositionareimportant・Theresultsfromthe

presentstudysuggestthattheseimportantfactors

arehighlylikelytoimprovefOllowingtrainingwith

thisprogram，

Inthepresentstudy,ｉｍｐｒｏｖｅｍｅｎｔｉｎＡＤＬａｎｄ

ＱＯＬｆＯｌｌｏｗｉｎgthistrainingprogramwas

confirmedbyanalysisofexercisefunction

However,thedailylivesofelderlypeoplecannot

becompletelyunderstoodfromｔｈｅｖｉｅｗｐｏｉｎｔｏｆ

physicalfUnctionalone、Inthefuture,approaches

involvingacombinationofemotional，cultural，

socialandenvironmentalsupportswillbe

desirablelnanyevent，thefindingsfromthis

studywillprovidehintswhendiscussingtheissues

facedbythecurrentsocietywithaprogressively

agmgpopulation．

Ａｃｋｎｏｗｌｅｄｇｅｍｅｎｔ

ＴｈｅａｕｔｈｏｒｉｓｉｎｄｅbtedtoProfessorT・Takeuchi，

InternationalUniversityofHealthandWelfare,fOr

hisadviceconcerningthismanuscript．
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低負荷抵抗運動プログラムが要援護高齢者の日常生活活動能力に及ぼす影響

木林勉

要

］
曰

要援護高齢者の廃用性症候群のプログラムとして低負荷プログラムに着目した従来の

手法である集団体操プログラムとの比較及び頻度・期間別の効果を検証した．また，その

効果について運動機能初期測定値との関連性やADL，QOL改善に影響を及ぼす要因につい

て検討した．対象は３タイプのリハビリテーションプログラム（集団体操週１回６カ月プ

ログラム，低負荷週１回６カ月プログラム，低負荷週２回３カ月プログラム）のいずれか

を受けた要援護高齢者467人のうち，プログラム別に年齢、'性別、ＡＤＬレベルを揃え抽出し

た51人ずつの群とした．集団体操週１回６カ月プログラムは抗重力位の運動，低負荷週

１回６カ月プログラム･低負荷週２回３ケ月プログラムは，Borgscaleの指数１１(楽である）

を目安とした低負荷で，６種類のトレーニング機器を用いた運動で構成した．運動機能テ

スト，ADL評価，QOL評価より効果を比較検証したところ、集団体操週１回６カ月プログ

ラムより低負荷週１回６カ月プログラムの方が歩行及び姿勢制御能力面で改善を示した．

頻度・期間別での比較では低負荷週２回３ケ月プログラムがさらに筋力及びバランス能力

面で改善した．低負荷週２回３ケ月プログラムでは，ADLに影響を与える因子として，姿

勢制御能力，柔軟`性，年齢，QOLに影響を与える因子として，移動持久性，姿勢制御能力

が確認できた．尚，姿勢制御能力は初期測定値が低くても，本プログラムより改善の可能

0

`性を大いに含むことが示唆された．
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