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HIS AR M B 12 BT SRR & AR EE & B ¢
[ F £ —100cm] % ZL#ER0E & L 72t

Relationship between step length and physical function in community-dwelling older women:
A study using “height - 100cm” as the reference step length

FoOBREY MmO WY, AH BT
B MY, Wi 20, I e

Kohei Mori"?, Shin Murata”, Akio Goda”
Yuki Kikuchi?’), Nozomi Mitsumaru® , Hideki Nakano®

BE . WiE O@EESITEORIEX [H K -100cm] ofigHHRNIcEET L& S s,
ARWFZED H IR IRO B 2 F ORI EREZMRIET 2 2 L Th 5. KHEEIE133%
xS, MSHE D OB SR E FLHERIE & U C, sl R TR O FEHIRIE AT
HESRMFAR GG OSBRI T (1944) ., FEAEZRIE + 10cm i O IR #E (534%), FLAESRE
+10cm DL Eo2RIEE e (614) o 3BEIZHME L, 3 FEM O MAEEEZ ik L 720 2o
REE, T BRER T, 30 T35 AT 7 & b)) ik, ARIEESINEE I R IR
THE - NI CAEBEICBEMECTH > 720 T2, BIW/YT A (Timed Up & Go test) &,
AR UEAEIETE & 2R EE N S e~ T R T EICIT R 2SR o 72 SN OHIR X
0, FEHEBZRIEAS [HEAESRE + 10cm Kii | TH 2 Z LI TEMH I OMRT %2, [FEAESER
il Td 2D I LTI TICIA CTEIF/ NS > AR T2 HB T2 A7) —=2 27
B L 722 Z EATREE S L7,

F—T— KRR, B, SATEMG

Abstract: The usual walking step length of older adults aligns with a simple formula:
height - 100 cm. This study aimed to examine the clinical significance of this simple
formula for calculating step length. A total of 133 elderly women were divided into three
groups based on their measured step lengths during usual walking compared to the step
length calculated using the simple formula to establish a reference step length: a group
with shortened step length below the reference value (n=19), a group with slightly
increased step length that does not exceed “reference value +10cm” (n=53), and a group
with step length that exceeds the reference value by at least 10 cm (n=61). The physical
functions of these three groups were compared. The results showed that lower limb
muscle strength (as measured by knee-extension strength and a 30 s chair-stand test)
was significantly lower in the groups with shortened and slightly increased step lengths
than in the group with increased step length. Furthermore, the timed up and go test
performed to assess dynamic balance revealed significantly longer completion times in
the group with shortened step length than in the groups with slightly increased and
increased step lengths. These findings indicate the potential utility of measuring step
length to be less than “reference value +10 cm” as a useful screening indicator for
detecting decline in lower limb muscle strength and measuring step length to be “below
the reference value” for detecting not only decline in lower limb muscle strength but
also reduced dynamic balance.

Key words: step length, height, gait assessment

ZARHH D 20234E12H 1 H, $RRH : 20234E12H29H
RIS NN I S
Graduate School of Health Sciences, Kyoto Tachibana University
BAVEEHE RIS PREERAEES © T582-0026 KMRAFAIE HE » F3-11-1
Phone : 072-978-0088 Fax : 072-978-0377 E-mail : morikouheil @gmail.com
Faculty of Allied Health Sciences, Kansar University of Welfare sciences
THAERS R
Faculty of Health Science, Kyoto Tachibana University
YV dbBERE:  EARAMEE
Faculty of Health and Medical Sciences, Hokuriku University
Y HR AT 2o
Kusukinomori Co., Ltd

)

3



112 HIAE AL I B B AR & SRR & OB : [ & & —100cm | & ZEdEA R & L 724E)

I. EL®IC
e OBATRENE, B LGRS 5720

DFERNIFRTI T b HITHEINIINEG & & bIZEfLL
B B IEEFORTRITRE L 2B BTN
DETIX, HEAEGEHERDOKTY, &EEHY 270
WY BRAMEREOITY, RO & &, ik
B OHTERERCBHEREB IR 2 2 A OREE 3T,
DO, EEE BT BRITRRII ORI, B
BIEE ) 2 5T 2 7200 T, EREIICAE L DR A &
MHEIZHT 2 A7 28BS 5) 2 THHTH %,

WATRE ) DIRIE L 72 B ATHIE X 7 4 7~ A LARIR
THESINAD, M X 2R THEDKT 2] &
CTEEE, 74Ty ALY QRBOMT IS L 20
WREVY, T2, RIBEORTIIHEFTHE DK TIZ0
FLTELAZEOMESNTEYYY, ESwE ok
IROFHEIX, SATRED OB T 2 IR T 27200
BELRBELLD ) b, 61, BFOVATV
FAv L= 2BV TYh, SEEOHRIERZ b
4 FRIE, BICETHREZRTOAL LT, Bk
REREE, #mEl, EAGE, HERRAPT, ECOFRHETT
HDHLZEPHRESN, FOFMOEEEIIREINT
W5,

L2 Lad s, BMAOKIRIGELMEET Y &
25, W AR T, FHI L 22RO B
DHWN NI HROEBE A ZERT L UEN DD, KFES
FY X I AOSRIEE Y B e LT,
WHEATREOSEL [HE (cm) —100cm] Offi%HE
AL RKDOENLEICHET S L EHEL TV 5,
CORIROAHENNL, BAORIEO HEEESHIZ
HHTEL2 00, EENEFESCNETHFES
ETOPRBERENWEEZOND, L2 LAR2S, 2
DIMEMEZ 72T EDH, BB LD L) gk
PRBED I Z S L TV B DI S 2 Tld e v,

Z 2 TR, BEOMBHEEA»SROLND
% 3R & L C, FEANIR AR AR R R, it
HRME + 10em Adily, ZEHEARE + 10cm DL B2 L 72
SEM O G RFERE R B L, IO S5 oK
EFRIZOWTHEE L 72,

I. WREFE

1. 3 &

AWEFEE, T OMEECHHER (W EVEARAE
B) IZBIEERL T 5 SRS 2 RIZ, 20214101
(ZFE N L 7oA Cd B0 T THOMIERE v~

Y=o hodb L, KNES~NOSZMNEL T T 2%
RAY—HHWTEEL, EIESIZSINL 72655
Dok mimE 1474 2 RO R L Lz, 20
)L, RABREREENE DN S L O (Mini Mental
State Examination ; MMSE 23235 LLF) (54), ¢
NCOHEEDOMESTELho7zbD (9%) &ERL
13BH AN G L Lo 7B, HITHES TR
TIa=7 4y —TEELY, FRETERH
R HERE, &5 WIEEHIZL > THLMEIISMT
ELEMETHY, BNERELZIT VD EnE X
W7o 72,
XFREITFRNIWIZE B, e SN b Rl
RAFEE 2 EIZOWTHICHP L, FHICTREL
BCHETFE/L 720 2B, RIFFRITFLITREEO
B HEAZEROKE OKRFET 1 1826) %4 T
Jiti L 720

2. 5 &
1) ARiE - BATHE

HEEB L OBATHEOWE 2, 7=~k st
DY - MNHEEEBEHFGFUNEEY + — 7
WayMW-1000% i L 72", HAAA4TY — b o
4 X3 E X2,400mm, ME800mm (> H—3 — M
600 X 600mm, £ & 5mm) Th ), -2y
f#HEIZ10 % 10mm, HERA >~ bEiE14, 4008 1 > +
THhbo HITHIL, 2.4m OWEXMOF#IZ& 2m
DOPER L BERZ T 726.4mTH D, HREIZIT
(VWO B DEETHENWTLZEW] LIBFRES5 2
ToBEAITE L, BET2RE/KL, HEICLVES
N7 g (em) &AATHE (cm/sec) % RATICH W
7oo B, RIBITELOFHEERREMEE L,

2) SfktERe

BHOMEIZIL, Y7 VRIESNE (TKK5H401 :
Prppkte ) ALY, JRFIITAT KR
RENC T L7288 % ), IBIIERDS BRI e v
I L THRARENTERS L) IR SRz, R
A 2R, R (k) & fATICH 72,

JRAR A 1 OWE L, R )1 %E & (T KK5715:
Profpgse %) % f#H L Katoh 5 O HEIHE-> T
Fihti L7zo W LESITIE R E 2 BT 72 e L
i & Hg O R CRLA, FEBIETIZ90° JE Az C TR
HFhz & o, WAV b & RE O T RRGEAERI &
L720 MREITIE, T OEED SRR THREIEI
BEE) 21T X )RR L7z HIEIRAEA 2 9217w,
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£1 HREOERRN
SRR R R S VR e VRIS OVA oot
GEHBIRR) (08 + 10em %) (B0 + 10cm BLE1)
(n=19) (n=53) (n=61) P pff rest
FERIHE (cm) 50.3+6.2 57.2+6.1 63.6+6.4 37.2 <0.001 A<B<C
FEHIAIE & FHEARTEOZ (cm) -2.6x2.0 5.8x2.7 16.4=5.1 206.9 <0.001 A<B<C
%) 78.6+6.2 76.5+5.7 78.1+5.8 1.4 0.244
cm) 152.8%5.7 151.4+5.6 147.2+5.6 11.2  <0.001 A B>C
kg) 52.9%9.8 52.2x7.7 48.1%6.6 5.2 0. 007 B>C
BMI (kg/m?) 22.6*3.8 22.8%+3.6 22.2%2.8 0.5 0.603

BMI; Body mass index.
FEAERNE © R (cm) —100 (cm)

INZENDORKNEDOVIMEZEE TR L 72ME (kgf/
kg) ZMHTIZH7Z,

30 FiL b A) 7 A b (30-second chair-stand
test; CS-30) &, T2 - 7= IKEE A & 3040t Tar Al
SH EDND 2R FHNT 2 TR oEETH LY,
H7E 23S S 4940cm O 2 L, W ER o
HI CHLA 72HS T AL 2 B BAG IR & L 720 RRFEA
EHEO B TER IS L) BB T 28{F%
TELLEFREY RS L) ICHRL, 30BMIZTE
LB EDTE BB E T ICH 2 WlEiE 1
DHE LTz,

B JES7 5 BN N T ZADIRIETH 517,
HE RGN, BUE T, MFE2BIY CAE AL
B Lz, WL, —HoRE 2SR5 RiF7:
B ORI L, SCFEEAE) C 22, #5 BRI 2R
IZAE K ETORMZ, 1200% LRELTCTIF VA
Fy T x vy FCHIE L, A 20T OMEL, &
FREH (Fp) 2T ICH W72,

Timed Up & Go test (TUG) IR 44TI2 BT
LB NT v ARERER A 2 IRIETH 20 IS
WBEL 72O 2L, REZIRICOU72HEA
LENOAE B, 3mAaihFICEiEL ThsHHE
PR L CTHOHFIIERT 5 £ TORMERME T
FIWA LY Ty FCREL . BET Tl [
& ] THRATT HA, AR TIIRARE I TIT->C
b5, HERO.LHRERLHOROFROE WL S
HROEBZHERR L 72 HIEE 2 ATV, SRAERH
() ZEHTIZH7Z,

RIEARTEEHEOMEICIE, 727 VX REAERHTE
e (TKKS5412  frifpéan T3EH) 2@ L 72,
HE RGN, BEICREE S EEHZ Lorh &
O, RBIE R R Lo BRI B AT R

MCTHERICFEEZE N, £O%, TEXLTHH
G2 ET LR L7z WIEE 2 BT, xR
Bt (cm) ZEATICH 720

3) ToMOIEHHE

MEBOEARGEHRE L CHERTIINL, &, AE,
Body mass index (BMI), MMSE # #i & L 72,
MMSE (3 2% (9 7 FRAIBEREREME'Y & L T < W
NTHY, BHEHIZ0~304TH S, 23/24HH
HERA 7 ) —= 7 Dhy b7k shTns?,

3. WETERVERT

RWFge T, [HE (cm) —100cm| % 2EHEARR &
EFE L, EEARATROFERRMEAEAE SRR ARG T H 5
AR T #E, FEHERIE + 10em KT B B ARG,
AR + 10cm PL_ETdH 2 A IgHn#E o 3 #1255
L7z 3B ORI — IR E 5 BT & v, 2
D D% B LI E 1213 Bonferroni % % V72, fi#
MR AZARETHENT 7 & SPSS28.0 (IBM #L#4) % i ]
L, BEKEZS%E LT,

m # R

ARWFFETRES T L7z 3EEOWERIL, AR T #1944,
AIEBEEEES3Y, RIEHINE6I TH o7 (1),
W REG DIEABMEOHEBIZ BT, FRIIARRLTH
B L OAIEBEEEE I, AR TH RIS -
72 (p<<0.05) o REIIAMERIEHEZ L, ABEHE I
THEIRMETH -7z (p<0.05)0 —75, FlbB L
BMIL IZABEEZRO LD o7,

3 HEH O EFRRED LA R 2 K 2 1R § . —TTh
BT OAE R, BATHEE, R AR,
CS-30, TUG @ 4 HHEIZHEEAEN RO LNz, BATH
FEL, ARUEHEINEE, ARUEHHEEE, SRR ORI
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®2  3WHMOE AR LE

R T SR HERE N ANOVA post hoc
(GLaeig)  (RHEE + 10cm Ri)  (EHEAIE + 10em PLE)
(n=19) (n=53) (n=61) FiE pfE

HATHE (cm/sec) 103.4+16.0 125.0+16.5 138.1+18.5 30.0  <0.001 A<B<C
#8797 (kgf) 21.2+4.5 21.5+3.5 21.6+3.7 0.1 0.944
AR DREL (kgf/kg) 0.42%0.16 0.45+0.12 0.54%0.14 9.2 <0.001 A, B<C
CS-30 (Inh) 18.3%6.4 19.2+4.8 23.5+7.2 9.0 <0.001 A B<C
BHHRA R B R (F) 28.6+33.6 35.2+32.4 49.3+44.5 3.0 0. 054
TUG () 7.7%2.0 6.8%1.1 6.2=1.1 10.2  <0.001 A>B,C
REERTRERE (cm) 32.9%8.0 31.4+8.9 33.1+9.9 0.5 0. 600

ANOVA; analysis of variance, CS-30; 30-second chair stand test, TUG; Timed Up & Go test.

TaRRL7Z (p<0.05)0 FHHDOFEIEE L7z
AR ERE L OV CS-301%, HUEHEINHEE L SRR

THE - BUEREE A EICEMEER L7 (p<0.05). E72,

BN T v ADRE L L7z TUG X, iR & ok
WERE IR |2 P~ REE T B Cf BT RS AN R A -
72 (p<0.05)0 —7, 871, BHERF R HIRER, R
ARIEICIZEEEIRO SN o 72,

V. £ &

Aurgeix, SEo@ZEERX (K (cm) -
100cm) 2oHM SN AELY ERERIEE LT, @ER
AT O FEMANE 25 FEHE AR AR, FEHEARE + 10cm &
G, FEHEIRNE + 10cm PL 2408 L 72 3 BRI o By Rk
REX LB L, BEOMBSHENRNOBRNERIZOVT
MGE L 720 2 DR, FERRIEDS [ ZEHE 4R + 10cm
Kili] THHZ LI TR OKRT %2, [FEHERIER
i) THAHZEIFETHEBGIOKTICMA CENT ~
ADET#HHT LAY —= v 7FiREE LTHEH L
7% B W REEDSR STz

RIFFEOME R, BATHEIL 3 BEMICEEED RO S
M, AIERINEE, AIEMEEEE, RIRETHONET
R L7z FEMIARG & R AT HEE LR A (r=
0.78) %/RT I ENWEY ShTwb, AifETIR
BN HEDVHIEDRIANG- 2 252852 R L, Fill
FIRZDOLODMETIE R L, ERiERE (K-
100cm) & DI & ) FEOFME & 1T 2 720 Z DR
B, FEMRIEAFLAERNE 2 10cm PLE L[ 2 813 &4
TR <, SRR T 0] 5 BT S AT ANE
B 2 EDFRO LN, FEHEAE % F - 72 4518 O 5
VERATHRED) % SO 5 224 7 R TRR FERHIRIE C© b 5
CEAURIE S Nz, RIS, TSR ASEE AR A T

& LR TEHOAATEE (103.4%16. 0cm/sec) 13,

TLAND g pa~=TD OB WELETDH S
100cm/sec (2L L 72METH 1), FEHHIEDS [ 24
HIEFG ] Th b EwE L, EHEEETO) 2728
EWITREEAR S 7z,

A & TN IEOMBED S 5 Z L 1d TN F TS
b % L OWED D HAD T OREITE % B TR
TlE% <, TEHNIP—EDOKELTICR L EFLL
AMEDHIBR S N2 IEREBIRICH 5 2 & biiE ST
VT e S5 L, RS L RIS i Lo
B NI A AR A L, AR 5 00 E A%0. 50kgf/ kg
X T ZEBREOETIE L LT Ea2HME LT
%o AWFZETIE, FERAEAS [ZEHEH4RE + 10cm DL E
R TARIER B IR, IR O AR % 7R 3 A g
IS HE (FRHERIE + 10em £iif) B X O IEE T #
(FAE R AR ) O TR A EIEME LR L 72
FHEOREMIER 1O, AIERINEELA0. 5dkgf/
kg, % IE % B8 B 28 0. 45kgf/kg, A% IR K T B AT
0.42kgf/kg TH 1), FERHRMEAFLAEANE + 10cm A
R 2HET, RIEDE L HIBR S UG 5 TR 1
i FH-> Tz, BLEDZ Ehs, @EAfTROS
AT [ AR + 10cm K] ThbZ &1, THH
TORT2RTIREL 2 085 EE 2 5N,

RIFFETEINNT v ADFFEL L7z TUG &, #iE
TSR & AR EE IIAE |2 R IR R B O R ISP 2
MR o720 —H, BT v AOFEL L72HR
AR B, SHMICHEEEYRD Lo B
(/N T ¥ ZEE LR CFRRRI OB M TRET &
BHEN T 73 E L OBEN G b8 TR LR 2 B8
TA2RADZ ETHYY ) BB LRBEF 0D HAT
BEDFITICR PR R VR TH o FAHS? 13,
TEEWE DINT » AR L BAITREIT OB Z A L,
/NG v ADIETH % B LBIRIEEB L O &
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BATHEREIC IR 2 RO 2\ S, BN T » ADIRIE
T& % Functional Reach Test 384T, #AE, 4
AT ADWTINE B IEOHBE Z R, HITHEIIIXE)
(NG v AD BT T H I ExRE L TV D, R
ZERER L ZNEBALZLDOTH Y, WEBEITEHOR
TS [FREEAMERG ] THDH L1, BT VA0
BTFERTIIELEL 2D 2 EAVRENTZ,

Pl Z s, @ESRATRO SRR 5 A
X (FE-100cm) 2258 S5 BAERNE 2 729
PEPIZEY, WHERE ORL 5 BRI
WS, Gl ARATRE O AR DY [ 2EHEARE + 10cm
Kili] THHZ LI TR OKRT %2, [FEHERIER
il ThHsHIEIXTEHIOBETITZ TN T »
AT EHRNT LA ) —= v TI/iEE LTHRT
HHUHEMEATR STz,

KWFZEOXRIL, H SR HIEEEN S %
EEIN R ZEEEE TH D), KR E 7T
WERTELRWI EPERIEDRFETH L, €072,
A7) —Z v TIRIE L L COMGE R B S S R R
EHEE GO RICERT S 2 ENEGHOBETDH L,

V. ¥ =

WIS RS S 2 A RS, BRTRO M5 HE R
[ B (cm) —100cm ] DERRIEFRIZ DOV THREGE L 72,
BIROAHE LN L SN2 M ERTRE LC,
WHEBATRE O FEMANEAY [ ZEEEARTE + 10cm K] T
&5 EEE I TR IMRMETH 1, [ ZEHER R
THLEME I TG B L UBNT v AHMEAET
Hotze FIEOFMBEHRNIL, THHDOKTRNT
VAR T RHRTH A7) —= v FIRfEL 2 D)
852 ENRENT,

S8 S L UFIRHER

ARBF7e 1% JSPS BHF & JTP20K10977 D Bh ik % 52 1) 7=
bOTY, RAEICTHIZHY T LsEORE
WO E DR L B ES, 72, ABRICBVTH
AT REFGSASNARYS T 2 HHIIH Y T A
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ARIRNZ BT B AR ETE R E DR T 514 2~ b
R PR L B B & o> B

Relationship between knee varus alignment and the distance between
the medial epicondyles of the femur in patients with knee osteoarthritis in Japan

& BEEY, HEE g, s BEY, NH WP
Kensuke Todoriki”, Yoshihiro Kai?, Shogo Mukai®, Shin Murata®

B D AWETIE, HAARE OA & 2RI, KEEES A (FTA) & RS M
M DB I L, RIS AR L R e L L2MART 54 A > F O 5O 7%
MEMET L72e R, B OA BE20% (Biklds, kik64) & L7z. RERENALL
BRI, BB 250 RBEANM EEOBEEEZ 2 FATHEL, Fiait
FTA & OBEMEZ MG L7z T OfER, FILFTA & RBRE R TR B & DRI
AELBO TEWHEAPRS 57z (r=091, p<00l). 512, FE{LFTA & KjE
PRI _E R B L & 2 BERLR AT o R, 155 hzmlRid, P9I FTA =1. 405 x K
G B +174.944TH D, [l m:‘cﬁ@pﬂ;ﬁ“( ARUF0.81 L FETH o7z (p<
0.0Do SNHDZ EHE, REVENM EHEEEEL, BAXT 74 2> 28RS 29
AT, AHZFHIETH S Z LATRIE SN2,

F—T— R ORBRE A R R, KBRS A, 24k

Abstract: The purpose of this study was to examine the validity of a simple method for
assessing knee varus alignment by the distance between the medial epicondyles of the
femur by measuring the femoro-tibial angle (FTA) and distance between the medial
epicondyles of the femur in patients with knee OA. METHODS: The subjects were 20
patients with knee OA (14 men, 6 women, 73.5£85 years). The distance of between the
medial epicondyles of the femur was measured with calipers in the upright position and
the distance between the right and left medial epicondyles of the femur was determined
in relation to the FTA.RESULTS: A significant and extremely high correlation was
found between the FTA and the distance between the medial epicondyles of the femur
(r=091, p<0.01). Furthermore, a single regression analysis using FTA and the distance
between the medial epicondyles of the femur showed that the regression equation
obtained was FTA=1405 X distance between the medial epicondyles of the femur +
174944, with an adjusted R2 of 0.81 for the regression equation (p<<0.01). CONCLUSION:
The results suggested that the distance between the medial epicondyles of the femur is
useful assessment method the knee varus alignment.

Key words: distance between the medial epicondyles of the femur, femoro-tibial angle,
validity
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I. ¥ 8§

I GE (knee osteoarthritis : LLF, Ji&
OA) &, WE#EICELEET S, BERE LT
7 CIEBE R O BITEMRRTH LY, FORA
ik, HRCH3EAY, BARTIZR250005 A & HEE
ENTWBY, B OA TIE, EERmIz, &Y, B
BN HFIRY, ST 2 SRR E ke A
T 5, 512, BOAWREMELT 2 &, HEAIGE
& (Activities of Daily Living : LL'F, ADL)” %4:f
D'Z (Quality of Life : LLF, QOL) OIKTY & B
THIENHESIN T L, TD720H, BEOADR
WIZERIE, Sl OREHER: - BEOBIS A 5 RE D
METH D,

B OA IX, WHIBIDORESRDN%E HOLZ ENnE,

BN T 74X b2 BT HIENLVERESINT
WM F 7 BEHNIRT T4 A v ME, B OA HEFT
DfEEETFICEY DI eFmEINTBYY, B
OA #RIJICIEIR T 2 70O EERIEE L VW b, &
I, HIRFEEEEE 2RI, AT 74 22+
DE TR KK L 2 HSY oA T,
AT 74 2 2R3 5HIE, BilIRBITREIAS
Bo TV EHEISNTVWSE, SNHDOZERE, I
WIT 74 A2 MEFHT 22 1%, BEOA OHEST
TR, GHEEEOETICHNT A2 MAEZHE T2 1T
HEETH D,

NIRRT 74 A2 Mg, FEHEERECRBERES
(femoro-tibial angle : LA'F, FTA) 2 & % 3 fli H34T
bIDbZ EN—ITH B, —TJ5, 50 EDH
WA EEEEZ R E L7, Jinks™ 12, FEEDS
LTEEDRICERZZD 200 6, EEERE %%
L7=DIMEN33% TH o7z HEL T D, 2D &
no, ERERBAUNATHMETED2BART 714 X >
ORIl EORENE TN S,

Park 5 OFAETIX, AR T 74 A~ O
Fe LRGN B ORELZHEL Twb, 2
DEFME, AIICB VT L EHEZT 2 MRS
B2 OFHET 4 22 FEHBICHV SR TV 5,
L2rL, X#EGTHE SN FTA & OREIZAH
THbo —F, Hinman 5 1, I OA BEEFHIC
X AREAE D HEHI S 7z FTA & BB A R FREE & o
A AT L, BT 74 A > MNaFHili & L CilifiiRd
H BRI E OS2 s LT\ b, 272l To
FATHFZEClX, HARNEZMEE o B2 5 44 E A O %
OABEZEZRFLELTVLEZ NS, ZOFMEIH

RANDOENT T4 A ¥ FEHMiIZ S 85T & % 0850
BAHTH 5o 6-5C, HERNZ GRS A E
I IERE L FTA L OBEEBGEET 5 2 L 1d, AIRIC
BB LBENT 74 A > Ml & L CTRBRE
D S R e o — LT REME & R S 5 LT EIR
WRTH 5,

ZZTARBZETIE, EOABREICBT 5L
FTA & RBREPE MR 2 ME L, BT 7
A A& ¥ N OESEHIE & L CORBRE A R B
DB R L 72,

0. 5 &

1. ARTH1 >

FWmEr B E L, AMWBENAR L72E OA B
TR RAZHNGE 2 Fihts L, BIERIRRINITZE 217 5 72,
2. WMRE
RIF7EDOXFRIE, AEBE CHMEE OA LBl S,
TS EE L 7 o 72 ABEBE20% & LTz, WRE
OVERNZ, P64, KL TH o720 WREDF
YR EIE73.5 £ 8. 5%, L RE1E153. 5+ 10. 7cm,
Tk 1360. 4 £10. 1kg Th o 720 RHRE20%ON,
5% 4 OA, 1I5% 1M E M OATH D,
Kellgren-Lawrence 7738 (LLF, KL 433H) 12X - C,
Grade I : 9%, Grade II : 16/, Grade IV : 10f£1Z
GREENTz, WHRBE O AHLIER, WIFESIMAD
FEAEON, B2 — N CTHFECE 28 L L,
PRV IR, - RICETBETE 2 60 5%, BE
TR B 28, WP REESL/S—F 2V V0
e EOPREEE, BEY v~ T, B SosMEE
EROMA, RAEREEZ AT E L Lz, 72,
MRFEINE, AV FEFICHY, KROBRE B
FOWNE, BT — & M N EHRIZIF7E IS
HLZWZ EIZOoWTEH L, MEEEZETHES:
Bl U720 B, RBFZRIE, FHIEKFOWIe M
REEOKR B TT- 72 (KFETFES © 22-40)

3. FMEBEE

1) EAREM

EREEE LT, Fis, AR AKEZWHELZ. &
EBLOMkEIR, 2hehgEs (v I3t#), K
EHit (F=5%#) 2 HWw Tl % L, Body Mass
Index (BMI) #&H (AE kg FEm) L7,

2) KRR PRI - S e i e

KRB P - B R s oM=L, M S Y o%qT
Wige a2 2E12, WNSEOmEMORRAEER & o Nl
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REHSEENME L, FORBICBIBERDOK
bR P L BER R 2 ) FATHIE L (1), Ml
ESEMEHRIEE L, BAPRZ D X I N—T X0V 2%
&7z, HlEFI, BAORICE R, i M2
filt X8, Wi ERFEMRT S L) HEIERE 1T - 72,

;f ‘ ==
BRIT R P R B o s i L b e
FEATT R O RLER 2 SR IR & A S L L, 20

YSEC BF B A5 K P B B L e

3) FHILFTA

FTA OflElE, MEZBWREEICHE, ER%H
FAZENT 728 b & L ze XBRS BRI ETAS 0 & 72
HEHMB SN, i LB A THREEOHE Y
1To72o 20K, B IXEaME S, mEIcysE
WCIWET S L) IR L7z, FTA I, ®igHmE EICBIT
B R & il o 729 7MAl A
LEFRLZY (M2), 2B, K
WFZECHlllsE L 72 FTA X, WO
IR A S T o e 2 d e S
B LiEEL, FTAIZDOWT
bIEADOFERZREHEL, =
NEFILFTA L EFEK L 720
4) KRt

EPALER X, F 97, Shapiro-
Wilk BiE T4 T OHlEHE H 25 1E
B LTWDEZ L EHRLT.
ZD%, EARBEEL L OKBEA
) B R & P E FTA Lo
BH# % Pearson OFHERH % H
WTHRGEN L7z 25102, KEREH
- BE R 5 FI9{L FTA %
THlT 5720, FHEHLFTA %€ .
B, RBRE N b R R 2 2
MATER e LRSI 24T> FTA oflE g

720 TXRTCOMENIFFTENT ~ 7 b SPSS Ver. 280
Windows Wit (IBM #L#) % H\v, HEK#EIZS % &
L7

m # %
FLICHRE0%OERBEL R L (F1),
FEARJE M I & VKBRS A - R B - AL
FTA OGS O#ER, FHILFTA & RBRE A
IR OIS, B BRSO TEWAHB RS 5

x1 HWRFOEAEME (0=20)

value
i (k) 73.5+ 85
& (cm) 153.5+10.7
k& (kg) 60.4*10.1
BMI (kg/m?) 25.4* 4.1
SFHEFTA () 182.1+ 4.1
KB P _E B R A (cm) 51+ 2.7

I = AR A
BMI : Body Mass Index.
FTA : femoro-tibial angle.

£2 FHLFTA L KHEHOMBERE (n=20)

Pk
- S fk#E  BMI
FTA
b -0.19
LENES -0.14 0.73™
BMI -0.06 0.16 0. 79"
FH{LFTA 0.06 0.22 0.15 -0.06
1% g K il
0.02 -0. 26 0.08 -0.23 0.91*
- S PR
Peason OFIRAMREL, ** : p<0.01
BMI : Body Mass Index.
FTA : femoro-tibial angle.
175 TI{EFTA=1.405 x ABRT PIH] EFBIHHE + 174,944
r=0910 p < 0.01
R*=0.810

o 2 4 L 8 10

KRG P EEREERE (em)

3 KBRE A A &SP FTA & ot (n=20)
FTA : femoro-tibial angle.
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hj‘(r=091 p<0.01) (£2),

, CEAE FTA & KRB A B R e 1
%iﬁm\ﬁ@%%,H%htEMﬁi,¥ﬁ%
FTA =1.405x KB4 A _FBE I B AE + 174, 944 (X
3) THY, MIRROFIEFEA RIZ0. 81 HETH -
72 (p<0.01),

v, £ =

KBFZE 1L, BAANREOA BE %X RI2, Fiit
FTA & KBR&AH FREH R 2 e L, BART 7
A A2 MRl E L CORY M Z MG L2, £ DR
T FTA & RBRE N - A e o, A&
&@bTWwW%#mb%ﬂto;ﬂ%wyk#b
KB A SE R B o e 12, HAR N OA B
WCBIIBENRT 94 A~ s LTRY
THbHI EHIRINT,

INFETIZE, XBICHES ZWBENKT 74 A7k
DFMEI RSN TEZ. BOABZEZMNRE L
7= Vanwanseele 52 OFAETIE, ZRICHATEE %
HWTHENRT 74 2 ¥ FEFHlL Tk, ZoJik
&, HIERBESEVS 00, HIEFEAEM T, FHll
ICHEEE A B B, BERABSEEZNRE LS4 T
S5 OMETIE, ¥N—H—LAE—YarFr TSIy
BERHWIENRT 54 X ¥ FEMlioZ 41 2 #GE L 720
ZFORER, BART I4 A~ FOFHMEREE L TOR
BPEAIRENTZD DO, ZRITHENTEE & FAEICE
DR EHEERLTNT Y 7 N % LB T HHEER D - 72,
%72, Nguyen 5% &, MEEOHREN - HKLT T 1 X
YIREHBUICE D HEL, XHEoMEY AL 2,
ZOMER, B IHEERE ORI B % 2T 5 1]

BEWDSH 0, EREIMED o 72 L IRRT W5, AT
FeAE R TIE, SEL FTA & R P 5 P e &
@W RO TRV % 3860 720 RIBRAS PRI - B B
I, MEEEBIAETH LI ST EEIZTHS
L%m#be%b,r—&%ﬁ@%%%&<E%%
THIETE D, Tz, KEMGAM MR, 7
W22 BWTIER T 54 A ¥ MlEDREER TH
5 ERKE, BMI % EOERBER & R #E 2R &
Lotz TNHOZ ENL, KRG A L HH R EE
&, REOREZZFI, BT 54 22 hoill
ENHETH DL LR INT,

502, KBRS IR S L FTA %
TR A ERIIEETH o7z TNFTFTIZH, KB
B R B L, NEP REEE S B B

\F B EIEREBIEE LS DN T 7 4 A > b ERIR

A AL SR FE & oo B

W7 74 x> b OfGFHIED—> L LTHWOH
T&7zo —J7, KRBEEWNM FEMEHE FTA L OB
HWIIARHTH o 720 Rajabi 5% 1%, o) — b HER
BFICBU A1 OA OEAERE & AR Pl E R i
WMEHWLCTETSA A PEOBEEZRAEL, Z
DAER, BEOA DEREEDEH VDL OTIE, KBEEH
b JER B A AN L T b EE LT b F 72,
BB O D S T O EEREIX, B OA OiEFT
R EAE RIZTERATH Y, BT T4 A~ bEE
T DI ERHMEINTVLSY, KIFEOREE K
B R R A M FTA LA B R Thl
WHIBCTH A Z LAVRENTZe TNHEDOZ ENE, K
R A - BE R B X, R OA DE=%) v TiRIE
W70 BHEARTIA4 A2 M HERIZIEIET %9
2T, ARABFHIETH L ARSI NI,
72720, ARHFRIZIEWL O OBRESH 5, 1 4HH
&, M SAS, R EE - mEPERE OA BETH ) MR
BELL NI ERBITOND, FEEOEIZBNT
&, TEE OA OB, FIHLFTA OFHE)
INELRBZENREZONL, LAL, KGN L
FERABEEE L, PIOLFTA OE22 52 L, Kl
T OA TH-> THFLFTA OHEMIZIER & YK
EL b LEEEL, WO FTA 234 LIAAE
fEE L7z 2B, KRS FEEEEE & RBRER
THEZ EOTHRE L OBEITFHETE TV v, &
BlaatgEHe e L, THRELOMESR, HisEE
R E 7 SN T & BEHE CTH 2 E D H T
BLVEND 5

V. #&

AWEFeix, B OA BEZMNFRITFIL FTA & Kb
BN FEEOBRBEXHEL, BN T IA4 A2 MO
i Zh el & L CoRBRE I3 BEAE O 2 4 1% %
ME L7ze ZO#R, FHLFTA & RBRENEEHE
MIHAEE & ORIC, AERBO TEWHHEL» RS 517z,
INHOZ Epbes, KGN FEERRZ B
W7 74X MaHEMNICEERT 29 2T, AH%
FEMMi T B = EATRIBE NI,
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M AE A 2 S 12 B A i K — AN E O HME O B 7%
Significance of measuring the predicted value of the maximum stride length
in community-dwelling elderly females

WE Y, AmE Y &R OBREY, %2 SF
WL Y, BEIRTY, s MEEY, b JEEY

Yuya Sakano'?, Shin Murata®, Kohei Mori”, Teppel Abiko”
Jun Horie”, Kayoko Shiraiwa®, Yuki Kikuchi”, Hideki Nakano®

BE AW TIE, RR—HFROTFH & Ell 28T, BN T v AR, HA7EE
NEOBERPS, R K—REOFIE DRI ERERE G Lz, HISFEEEERE 1004
BRI, AR—HEOTFHES L OFEHE, 0BT 65250 7 X b, BHERT,
FrBISIATIER, SEE AT 2 EE L, K 00E & 2 oMol EE B OB AT % 4T -
72o 512, MARK—HKIBOTFIEZHEBELE LERRGNEIT 5720 TOMER, WK
—RIEOFHE & FERE IR IEDOHBE ROz E 512, RA—RIFEOFHMESL L O
FEEIZ, FOMOREEELTEAEREOMBE%2 ROz, BRGSO E, mAk—
HMEOFME & A7 U CRGES B T-& L CHRITRE L S, ST EERT 2R &
K—BREOFHED H » b F 7MEIZ77.5cm L BEHE Nz, ThEDZEHRS, HAk—%
TEOFHIMEIISRATRIIETORAZ ) == T AN L CERTE L 2 EDREBE N,

F—T— K RRBIE T TR

Abstract: The purpose of this study was to examine the significance of measuring
predicted maximum stride length in relation to muscle strength, balance, and walking
ability by combining predicted and measured maximum stride length. The subjects
were 100 elderly women living in the community. The predicted and measured
maximum stride length, 30-second chair standing test, knee extension muscle strength,
one-leg standing time, and normal walking speed were measured, and correlation
analysis was conducted between maximum stride length and the other measures. In
addition, multiple regression analysis was conducted using the predicted value of
maximum stride length as the dependent variable. As a result, a strong positive
correlation was found between the predicted and measured maximum stride lengths.
Furthermore, the predicted and measured maximum stride lengths showed significant
positive correlations with all other measures. A multiple regression analysis revealed
that walking speed was independently associated with the predicted value of maximum
stride length, and the cutoff value of the predicted value of maximum stride length was
calculated to be 77.5cm, indicating a decrease in walking speed. These results suggest
that the predicted value of maximum stride length can be used as a screening test for
reduced walking ability.

Key words: Maximum stride length, prediction, walking speed
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DHE D65 Lo s E A1E362377 6 T A TH
DY AL E® 5 EA1329.0% & FEHIZE V.
DEEIZAH S SITBEI L, 204048 121335% % 18 2.
HERATINTVRY, BEBHEE BT, EEE
D 6 ELLED65RE L EOEREOERETH Y, A
H AR Z BT TV Y, ERBER N ET O

RIS 5720, s OREKEEZ R L LY R,

BEHEGEZEITT LY PEFNTND, ZDD,
EETE O SRS RE R IR T 2 L NEETH S,

EWE O GBI D 1 D ICRA—HIEL D 5o
WK E L, B2 S B TR 2 A Ik &
=AML, POl ORI % B A L 72 R 5 Hi
ZLEERIT, SR DTN SEAB LD F %
FCOFE L EREINTVEY, ZoRk—FKigE,
TR HY RN v AKEREY & KM BIRETH D
EMIEINT VD, 72, R—HRIBIIHBESR
HFCThbIEPMEINTEYNY, s L5
E Lz, B TFIEE R EICB W TRIRAEIS
HHER TV,

FEE O FERBEEO TN BT, I TIHES) A
A=V EREMLZbDbH2Y, EH( 2 - ki3,
P 22 EETE) O RIS — ) O EE) K 2 Eb 371
7 =% 27 AE) WTHMIZIEMAL S L7 8hi 7 ke
THOYW, EBICEMER T BN OBEE T S
ZETHB, THIHNIR/NT » AFkEE, BATRENI I,
MEIZE VT 52519 28, BB A 2 — T LT
5 EHHE SN TWBTY, Robinovitch 5 13,
B R I LE KBS SV L L Tnb, T2,
AR & R L T AR (KT 9 5 A E)
A A=TVREZRTOEY LI HE LD Y, Ik
FRREDERT LTV B IZ DS THEEIO A X — JIHK
TLTWZRWe®, WAFHHIZDOZ2A > Twb Z LDt
ERELTEAONS, —HT, MISM L, kb
FIIIMERIC L > T LB 0B KEEN 2 IE L <72
T AHZEDWEEE 2D, EEA XA —-TIIET TS
EERRBL TS, TOXHIT, FEEREOTFHNIZD
WTIE—FROFERDPE SN TV,

HISAE(E S s 2 R & L B RRRE D TN B &
BEATHRZ® 1E 77 v 7 a ) —F 2V
BONH BN, AR —IIRITEEFHHEL & TOHl
ERHADEFEOFTLERT LI L0L0n0, &
BEICE > TIELDFHE LT WEEZONSL, L
PL, Sk ORK—HIEOFEMEIX, S IAfEEs &
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R AP T ORI BNZ BT 5 Advanced Trail Making Test @
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Pilot study of Usefulness of Advanced Trail Making Test in discriminating
general cognitive decline

N Y 2 N 42,
A HERENY, w29k i
Kanae Tani"?, Akira Tsuda®>®, Shin Murata®”

E 5 : Advanced Trail Making Test (ATMT) (&, @#xBYsHIBEEIRT ORI 5O A Tk
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O BHWIZE—IZ, ATMT OEEME L ZRBEoOMmE, £212, SRR T o H 5|
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T, ERSTIER S, oA, ROAEMEHEZEAIC M4 54815 C,
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B OITCRSE, WHEE CIIAE LK TARD SN AEEZFOEHEIZE W T ROC
AH#R 2 S L 726558, AUC M b B W EZ RO 7= DITINMFE#RTH - 720 NEIO A1 v b
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THHTH D REEATRIE S 7z,

* —7— K : Advanced Trail Making Test, F&EHAE, MMSE, A% RE

Abstract: Advanced Trail Making Test (ATMT) is a modified version of Trail Making
Test, which has been reported to be useful in discriminating general cognitive decline,
but its reliability and validity are unclear. The objectives of this study were first, to
examine the reliability and validity of ATMT, and second, to examine the utility of
ATMT in discriminating generalized cognitive decline. Retest reliability was low, but
validity studies showed that the results of Spearman's correlation analysis revealed that
brain function age is an index that comprehensively reflects quickness, energy of brain,
and effective utilization, and that quickness is an index of processing speed, energy of
brain is an index of selective and sustained attention, and effective utilization is an index
of effective utilization. The results of a comparison of the two groups based on the
presence or absence of general cognitive decline showed that the group with general
cognitive decline was significantly older than the normal group in terms of age and
brain age, and that there was a significant decline in quickness, brain vitality, and
processing speed. The ROC curves were calculated for the items that showed significant
differences, and the highest AUC value was observed for brain age. The cutoff value of
brain age was 775 years, AUC was 89.8%, sensitivity was 889% , and specificity was
83.6% , suggesting that the cutoff value of brain function age measured by ATMT may
be useful as a screening for general cognitive decline.

Key words: Advanced Trail Making Test, attention function, MMSE, cognitive function
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I. LI

AR TORMBERIIEELRZRETH L, Flz
X, FRHVE X BRI R 12 BT 5 B ERRE DO E A
LLTRETHA s BAERDOIETIC & > THEIHHE
RED TIN5, [EAEIE I X 5 RRHYE sk HE A
AR Bt L Y75 y) TiE, 20254 F TI2FR
HMYEORIIZE, RS EERLTWEY, ok
I, FRHIREREIR Y O RIS RIL, HARWEFOKRE
W, BEOBRETH L.

SHBERED A 7)) — = A2 12, Mini-Mental
State Examination (MMSE) 2SEIEMIZEL WS
NTWBY, Lo LA T 0 JLEL D 5 h
LEkngd, RAEEREAIER T A LDy, *
DEHO—2I2, BMENORPEAZET SN L7,
Z 2T, MMSE £ ) b LD ARL T WAL LT
Trail Making Test (TMT) 2% H &hTw 357,
TMT (3K E ISR SN TWD 1 2 525F TOHT
, JHFIZ, TEHRY#L, HELKIOHES IS
D7 & THEEREE T HIE T AR LB T
HY, TAVHEBEHOT A Ny T1) —DO—&k L
TYE SN 72Y s TMT Mif7HE1E MMSE &5t M
WEBFICBOWTER LYY, SRABRRIRT & 53

LAy MET7fEE LTHWS &, EEIZI0%TH L7,

CDOXHI, SRR T OHBIZB W T,
TMT OFHEIZE .
ZREOCHNEHEEZERT 55T, ¥ v T30
FAATLAXOTMT 25EH S hTwz,
Advanced Trail Making Test (LLF ATMT) 1%, #&
HETEBENTNTMT 2% v F /82NN T 1 AT

LARICHAE LSO TH AP, TMT OFTIZIE,

7 —F 27 AEY) RHERERERE, FEEOR, T
DEEIERE R &L L ORI ER I N L, ERD
TMT TIZZ 5 OHEREDS TMT B~ 2 5 58
HOEPIZTERNWI EDD, ZOREZ MK
572012 ATMT 2B%E & hztts

ATMT TlE, 2 DOEOHEER LK H R iRE %
LT A I LICE 5T, fERD TMT CTHIZEWFET

B o FIEREE, FRBER R OVEEIRIIEEY IS T,

M7 —F > 7AYo mIcllET s L
MWURe s o720 ATMT Tld7 4 A7 LA FIZFER
ENTVDL 12625 FTOEFEE, 125IEFICHL
TWw< o, ATMT OFE#EIX, TMT B & [ Rk 25
OREDSFEE S N/ZiEEE, ATMT THZIZEES
N7z, MFEemM47-00, T4 A7 LA Lothoks

DEENLED B ETHR SN MY, ol &
[ S N7RETIE, BBl T —F 7 2% Z2iGH
T5Z LIk o TR ORI Ee L 2 b 2
EMD, REMT —F 27 2T OEHOREDHS
WER D, —F, BENLDLHHETITHZERY —F
YT ARYNEATE RV, BREREESRR
PUGKFEAN & LS5

ATMT I, ¥ v F AN TA AT LA RS-
W, MEZENTHI LR, ZREPHBICHET
5T ENHEETH Do FoMARERIE, MAEFENME R
2, ZTHENHBIIZ 74— F Ny 7 3Nb, TDX
AN EETH D Z &S, ATMT IXE#E %
WL L REIESTE VLR TWAEY, £7-
ATMT THllE S N7-HRUGK M O, RARERE
KT OHBOBETIAL100% TH 5 & #His ShTw
AW, IS OEEAS, ATMT & TMT & Ak,
SRR T 0K BN B 2 GBI E L F
ZAHbN5b,

ATMT % SRR T ORIV % 729
12iE, ATMT T7 4 — KNy 7 SN L IRIEDOEFEME:
ERMMEEWSPICT BLEED D B, BASY L
ATMT 12 & - THlSE N7 RIS Z T2, #
BERIEE BRI ERE, HEMT -3 7 A E) 2K
HLTWh, LAL—#ICERLTWwS ATMT T3,
RO CTld 2 <, B, 313, Mok
BE, R OERITEHEDN 7 4 — KNy 7 Ehpimy,
TIER SIPUHEGRE | O TCRE I XFBER % UV
WEEE™™, HEHERRZEH T —F > 7 A EY
DOIgE I ERY, TS 3ODIRIEE R
SWICEHET 235 TH D L SN, BARDD,
NS OIRIEL, BHTEREEME, UM S
LTV,

FITE—OHME LT, T3 ATMT DML
FUEERET A ERHE Lz 5 0HE L
T, ERAFEARREETOHMICBITS ATMT OF
HAMERETAZ &L Lz 2072012, IR
BREETORZ ) —= v e LTEHEINTw 5
MMSE & ATMT & ORI OB % et L, &
AR T 2T 5, ATMTOH v M+ 7E%
BHL 72

I. /WREFE
1. ¥ &

20154 4 A 520164 9 H £ TIZ, fERIZH H1E
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THRAERZNAR— L SIZBWTREIES 2 EL 72,
EREHIE 2SN L 72607 DL o #1014 0 9
B, RIULHE L RAL R A7 L, MMSE & ATMT
DOHFEME N RIBME D 72704 (69.3%) HYEMT x5 &
7o lzo RHFZEDRINFL#EII6SMU L TH D 2 &, B
I 3 BN EETH B &k L B4R
O &ML T OB O A FHikEOME Tix, #
BRI L 728122 W TN R S % JEHI 1 [E] H o3l
EAHE L7z 11 H OBIEMICRIBESE R Twk
BaE, KO SMEOMEMZ R L2720,
FENT R R E O BB v FIRAEEEEOMET OR 3
TE, HUHEOBETOMRE %% 5727050 9 LA
ZML7213% % Lize FTIZIZ 1 I E & 2 [ H Rz
iz 72,

2./ &

EAEME UCHElm, M0, BENEREORE, &
B, EIEEOFEIZOWT, HOi ARXOEM
MTRRAZRDZ,

ATMT O #IEZ I, BAE#EH ATMT! 2 (2L 2
I—FRL—2ary  BEXY /) U ARTy 2T I8
Xat) 272, ¥ L Fixed RE (LT F
PRE) L Random i (LIFRFREE) twH 2200
WEEICHET 5, FRETIE, SHRESLHHBET
OFFE, 1 HSIMEFICHL T M k123250
DEFNEIFRENT VWD, 722X 1 2§ &,
12T, Kb DIC26 BT 5, 25% TH§ &
FiEEIIH T I 4, BroltE X mm LIcEE SN T
WhpZ ks, HEMT—-FV 7 AT 2EHT LI
&, HOAIENREE 72 b,

RiEIX, FiREEFEREIZ 1 2525F TOHTFEMH
LTw<, RIWETIE, Hrefdz0ictbotro
MEIHRESNL, HEREEEIEWITE, #w
MEDUREE 7 B0 RIREN2FE THIT L, FREL
FREIZ, REIFEIIRT 5, Bo-fgaM L2546
121k, ROBF~NELZEDBTER V. L7220 > T,
AT D ERECEEM AL E T 4,

ATMT Tlix, HRUCKRH, FRREIZBIT 584
EXL RUORBEICBIT 2 RMRE LT 5. RE
FOGKEIX, ZNENOTIZOWT, 1.OWHLT
FLERSNTWA, N6 ZTTIC, TIRETH S TI1E
RE, WOTEKE, HEHE LA LT 5
R D, 4 >OFEFHEINIZE R S NS, T,
INLD4TEIER 7 14— KNy 7 (feedback; FB) 18

HEFKRLT %,

RO O 87 k1S, ARARE R T o5 =
WELCVRBRALY 12Eo7z. BT 1 #625F T
DH)H, 1755 FTERIT S, 600515% TIEHI
P, 162 525F TR L350 AWIZE CITALE A
DIEE L LT, FRREDRH L %Y, RIAEOHF:L
BEoEEIERFICH W2, LUF, AL EE RT
(reaction time; RT) & FKiLT 5. FIRDY K O Fifeny
FEOEBEL LT, RVERPOBRGKHZ, i
FTHRLMEEZ Gz, DT, BIEERT &35, #
ZH T —F 2721 OFERIE, FilERY-2 RIVE
DHBFTHRLZMEEH W7, LLF, Visuospatial
working memory (VWM) -RT &35, 72, 2hbH
D 3TREEZ RRUSFERIRIE L 35,

ARWFFE T, WEk, T3R8, IMoTRE, AR
IGHEE, LB EE RT, #XERE RT, VWM-RT, FiR
HEOMIREL, REOMBRE T ZMEIZ A7z, i
FEWOHAIZER (%) ThD, Fie bl L%
R EE & FBIHH O TAREAR AR K
HThbET b, FHAIBEDRMITERHEM
(arbitrary unit, L' Fa uw) THYH, BT EIRED
BFCTHo LT 5, WMHHERT X, F (T 0L
FEDS N & ZIRT . BIERE RT 1, mwiis, &R
B K O FE R ED Em W & 2 R” T VWM-RT i3,
BEWITZEREM T —F 7 AR ZIEH L TCWEZ &
AT o mBEIELVITE, EBIREESET LT
52 EERTY,

SRR RE DM E 121X, MMSE> % w7z,
MAZIIHE 0, W o B4, SEro W4, B
WefpA:, BIEFA, FHE, WanlPRr, SCEEAEPE, [EH
e, HTare, XEET, MEEE TR S5,
MMSE O 53305 Tdh %o ABFFE TILEATHIZEIC
FEoNTY, 23T B MR BE I TR (DL,
RFHE), 2480l 1A 53005 £ T & e AIb R
R (DUT, IEER) & L7,

3. fREtEEMT

PR RN FR % (1, k) THERR L 72,
H %¢ 1% Landis and Koch™ |24 - T, 0.21~0.40 T
fair, 0.41~0.607T moderate, 0.61~0.807T substantial,
0.812L T almost perfect THh 5 & L7z ZH4MHIZ,
EATHRZEIZ5E > TP ATMT THl5E L 72 55 K
R, NMOBERRICEMOLE, BFEE, 31308,
OTCRE, HRhGHE & OB Spearman O JIEAH
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BRI BRI L 720 215 ORICH E R ASFED
LN EIl, ATMT ORYBMEN 53 Th 2 Ll
T& 5%,

ATMT & & # R A s T & o B 113,
MMSE & ATMT & @ [ @ Spearman O I {7 41 B 4%
¥k, SRR T OAEIZ LS ATMT #lE
DI X - THRE L7 BEE OGO ERM %
3 572012, Kolmogorov-Smirnov M5 % 17> 725
IERMED D S N7 Ba20E, B IEI RIS O 7w
t ME L AT - 724, %= Cohen's d ZH I L7z %)
REOHZIIARSL? 12572, 0.2=d %/, 0.5
=dxPREE, 0.8=d % KL L7z, IEHREOEBA
O 5N 7-A 1L, Mann-Whitney @ U ME % 172 726
Mann-Whitney ® UME = 7o 72, ®FEr 2 &
HiL 720 71E, 0.10= 7%/, 0.30=7» % HHE R,
0.50=rx K& L7

2HEMICHEEAEDEOOSNHERX, 7y M4+ 7B

DEH % 1T 5 725 Receiver Operating Characteristic
Curve (ROC Hi#f) &, o zMific Lo TTH
\ZPH F LA IEiFE Area under the curve (AUC), &,
FRREAFWM L7, BELFEEOMIRAL 75T
7y bF 7L L7z AUC OHI5E I3 Swets™ 127t
WV, 69% LT TANE, 70-90% & HAREE I BAF, 90%
DbExRBIFCHD L Lz BEEOTHBIZHEEDRD
Lz alE, AUC 2%k b B \WIHH % 7R BB LT
OO H v bFTEE LTz 2Dk, HHNTA
M TZEICK BB OZ LR BRI T 57201,
MMSE (2 & 2l ok v b 74, RO
FrEge o7 N & 7 VWM-RT0.85 & 0 i 0 —3k
K, Fisher O IEMEERIRIE 21T o720 LoD
FEMTIZ1E T RT SPSS Ver. 29% i L 72, A =K
E5%& L7ze 2HEOLBIZBT L) oF kiR
SEIZ1E, G'power 319.7H™ % L 720 ik
0.80LL ETHoTHhHsE LT,

4. BRENER

JREIK LTI, NEROEONZT—%
IR EMUSN TR L 2\ w2 &, oS ind b
BEEATHY, ZMLEWEETH > TLRHREDOALF
WISV LR IEEEHCHHEL, FREBEARA
DFE %120 RWIZEIIAT AR EHHFEMEEE
& (RS 1 388), MUTHHRIAKRE TAZ &R &
TAHWZE] BT A MEHFEELZBSOKRYH K
AF5 1 21A049) 6

m # %

RIFZE DR G OFEARIEE A Table LIRS o AR
FEDXRE DI ERILTT. 9= 7. T TH o 720 KT
L% (12.9%), IEHEZ61HE (87.1%) 237%%
L7z A RBEEOER T ATMT HIEMRIC B
% Spearman DB HT DFEF % Table 212773, 4
WL, BNAR G M VLB EE RT L OMICAE 2 IEOH
A (p=37~60, p<01), TR, WoITR
FELOMICAEBREZAOMMBPRO Nz (p =-48~
-30, p < .01~.05)

FBIEH Th 2 fFE#niE, T3, MoxklE,
KOG L OMICA B 2B OGRS b7z
(p=-84~-55 p <0l FTIERE, WMOTLKE,
B OERIEHE & ORIZIE, BEWICHERIEOMED
ooz (p=32~77, p<.01)

LB EE RT B L O'F SRERRE B, WEE (p
= 32~81, p<01) BRUOFTTO FBIHH FHIEE
EORMIZ (p=-28~-96, p<01), AERMEH
A SN,

FIER SATULFLHFE RT B X OF SRS 52 2
T, RIWEBREHMLEDOH (p=-31, p<01l) LD
WCAEE R ADOHBEAED SNz MOITTAE LR
RT Lo, HHEHEX VWMRT & OMIZAEE %
BHOMEADPED LN (p=-72~-52, p < 01),

BRAEFEEON S E13Y (B 24, KHE1LRA)
DFIGAERILS8L. 5+ 6. 4% Td > 720 MMSE 1328. 8+
L2MTHh ol MAMHBERE (1, k) 28 H L7

Table 1. HHE &Kk (n=70) OEREME:
S + R n (%)

i () 779+77
TR (%) Bk 21 (30.0)
Ly 49 (70.0)
BNEE (%) AERL 51 (729)
mdE1l 15 (214)
AR 2 4 (57
MEOHME (44) el 56 (80.0)
oI 14 (20.0)
FEEOHRE (4) [FESEH 36 (514)
e 33 (47.1)
I 0] 1 (14
IR DOKHE (&) IEHETE 61 (87.1)
KT 9 (129

EHEM  MMSE24 5 2L 1
T3 : MMSE23 5L
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Table 2. 4F#5, KON ATMT HIEMEM BT 5 Spearman DG (n=70)

HsEHH s MR TIER S NMoTTRE BRNEHE
A el WA/ |
P4 (%) 60™
FIERE (auw) —48% -84
OTEE (au) -300 -84~ Vi
HREHE (aw) -0l -55" 32+ 61
HE3 B I P
WLEEEE RT (F9) 37 81* -96™ -78™ - 44"
EIERE RT (B %) 03 20 -19 -5+ 03
VWM-RT (B %) -21 02 21 02 -7
Fixed #& ([al) 15 327 —40™ - 40™ -28*
Random 7R ([A1) 20 20 -3~ -11 04

“p <01, "p<.05

ATMT ; Bx4EHisT ATMT, RT; reaction time, VWM; Visuospatial working memory

Table 3. ATMT #lls2 1 BIH & 2 [ H & oM OHLAMBERE (n=13)

SN MRS R 95 9% 15 #H X 1]
W H H 1|H 2 H 1, k) TERfE  _LRRAE
i AFn () 727+ 81 751% 77 050 -059 085
FTIER S (au) 397+ 91 396+ 80 055 -042 086
T (au) 461173 432+ 92 031 -055 085
HIEHE (au) 475+ 88 433102 007 -193 071

ATMT ; B4E#isT ATMT, au,; arbitrary unit

R Table 312777 o BEHEA30.50 (95% EHEX R
-0.59~0.85), T IR X A%0.55 (95 % 18 #E [X [
-0.45~0.86), MO ICEIEH051 (95% 15 X [
-0.55~0.85), Mx4E#EA0.07 (95% EHEX [ : -1. 93
~0.71) TH-o72,

MMSE & ATMT DB OHBIIZ2> T Table 427K

o FRIBREEDIBIECH H MMSE IE, xdEn, e
EERT, RBEREHEEOMICEELZAOHED
(p=-33~-30, p < .01~05), FTIEREKOWDIT
RELOMIZIIAERIEOME RO 517z (p =29
~31, p<.01~05),

SR B FRABEREIR T & ATMT & 0 o B 12>
W, Kolmogorov-Smirnov #7E DG F, EH DR
O 5 N7H BT TFE + g RET, &SRO LN
7o B YLfE (P57 A2 —75) T/RT . 2 HERM
DILEED#E R % Table 5127”8 T . Effil, K TFHEAIE
FEHEIDVOAEEIIEHR TH o772 (p <.05. MMSE
GEFE, TIER S, MoK EICBWT, KTFHIZE
HWHIDLAZIRETH 72 (p < 01)o MAFH R

Table 4. MMSE & ATMT #l] % fii &
D D Spearman O FH BT

(n=70)
52 35 H MMSE
74— )Ny ZIHH
4t (%) -.33"
FTIER S (au) 29°
MoTEE (au) 31
BRERE (au) 16
R RO R
JLEREE RT () -.30°
WEILE RT (B %) -09
VWMRT (#,/#) -01
Fixed #& () -05
Random 3 ([a]) -31"

*p < 01, p<.05

MMSE; Mini-Mental State Examination,
ATMT : J4E#EET ATMT,

RT; reaction time,

VWM; Visuospatial working memory

135
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Table 5. &fERIFRHRAE DAL T IC X A 4EHE, MMSE &N ATMT HI5E 8 o ik

IE RN BT R
(n=170) (n=9, 12.9%) (n=61, 87.1%)
ﬁ 7 = y 73 A L] -
TEE-RERE,  Vof:mERE,  Tomemems, 0 ORE WELE B
5EE H Hiel (25-75) Hgefl (25-75) HgufE (25-75)
i (%) 77.9+7.7 82.6+5.0 77.2+7.8 0.02°  0.71° MEF>IE# 0.50
MMSE &5 (45) 28.5 (26.0-30.0) 23.0 (21.0-23.0) 29.0 (26.5-30.0) <0.01"  -0.59¢ EKF<IE#F 0.35
74— K2y Z7IHH
BiER (%) 72.5+8.7 83.3%5.3 70.9+8.0 <0.01*  1.61° f&T>IE® 0.9
TIERE (au) 38.6 (33.8-46.1) 26.3 (22.4-33.1) 43.0 (36.1-47.2) <0.01°  -0.42° ETF<LEH® 0.21
oA E (au) 42.0+11.7 28.5%6.7 44.0+10.9 <0.01° 1.48¢ {RT<IE# 098
AHERE (auw) 44,1+9.4 38.9+9.8 44,8+9,2 0.08*  0.64¢ ns. 0.42
YR I R
WLBEERE RT (F)) 1276 (107.5-158.8)  182.2 (152.0-200.0) 120.5 (104.2-145.8) <0.01° -0.44° {EKTF>IE® 0.22
EEE RT (B /1) 1.2 (0.9-1.5) 1.2 (1.1-2.1) 1.1 (0.9-1.4) 0.12°  -0.19¢ ns. 0.08
VWM-RT (/%) 0.7+0.3 0.7+0.4 0.8%0.3 0.87*  0.06° ns. 0.05
Fixed Ff:8 ([a]) 0.0 (0.0-1.0) 1.0 (0.0-1.0) 0.0 (0.0-1.0) 0.36" -0.11° ns. 0. 06
Random 73 ([]) 0.0 (0.0-2.0) 1.0 (0.0-6.0) 0.0 (0.0-2.0) 0.31°  -0.12¢ ns. 0. 06

IEHER  MMSE24 5L 1, T #E : MMSE23 4L F

MMSE; Mini-Mental State Examination, ATMT ; fé4E#sst ATMT, au.; arbitrary unit, RT; reaction time,

VWM Visuospatial working memory
a: WIBD %t #i%E, b Mann-Whitney @ U #i%E,

¢ #hE&E Cohen'sd, d;: #hEE »

Table 6. £MMERAMEREET OB H NS S v b+ 7 (n=70)

o \ 95 9% 15 HE[X 4] N o

HlEIE H B bA7ME AUC  P1E TFIE LR S FERE
s (%) 80.5 70.4% <0.01 0.56 0.85 77.8% 63.9%
B sE e (%) 77.5 89.8% <0.01 0.81 0.99 88.9%  83.6%
FTIERE (aw) 9.0 13.2% <0.01 0.03 0.24 100. 0% 0.0%
o5 E (aw) 176 9.6% <0.01 0.01 0.19 100. 0% 1.6%
JWLEREE RT (F) 164.0 87.8% <0.01 0.78 0.97 77.8%  88.5%

ATMT ; BésERGFT ATMT, AUC; Area under the curve,

a.u. ; arbitrary unit, RT; reaction time

OVLEERRE RT (&, KTFESIEFRHL Y QA EICHHE
Thotz p< 0. MEREVREHAEINZDIF
MMSE & &t s, B, MoK ETH o720 Bk
BEOWMREEILER, TIPS, ARG HE, BEHEE
RT CTH o720 ZNLSNOUEMORFEIL, NET
IZEAER L THo 7z, WBHTI2%0. 800 ET, 147
THo 72D ER, KUOROTTRETH 720 TD
DIEE O T3 725 SIEFRO b b o7z,

2B OMER, A EEDTRD O NI AFER, BXAE#
TR S, WO E, WHHE RT I2OWT, B4
FEEDIL T &M (MMSE23 5 LLT vs MMSE24 55 L)
b)) ZIREEEE LT, By M 7EOEEEIT o2,

K% Table 6, ROC Hi#f % Figure 1-512779 . ROC
M 515 5 NEHO S v b+ 71380, 5 Th -
720 AUC 1370.4% (95% S5 #EIX I : 0.56~0.85), J&
FE1377.8%, 63.9% Td - 720 WAEMDH v b+ 71l
\X77. 5 CTd > 720 AUC 1289.8% (95% (5 #EX [ :
0.81~0.99), &JE1£88.9%, HFHEEEI1383.6% TH -
720
FIEREDH v M 7H129.0au T, AUC I
13.2% (95%EFEXM : 0.03~0.24) THolzo KE
13100. 0% C, HFEEIZ0.0% TH o720 MOITLEED
# v b 71317, 6au T, AUC 139.6% (95%1E4H
XM :0.01~0.19) TH o720 KJEIX100.0% T, *F



A ERAEREA T D F B

BEZ1.6% THo7zo MEHEERT O v M+ 718
13164. 0F» T, AUC 1387.8% (95% 15 HEIX [ : 0. 01~
0.19) TH o720 FEEEIXT7.8% T, HEEFEIZ88.5% T
B o7z AUC OHIEDOFER, MisFs & B RT
EHREICEIFT, TRUSMOEBIZRETH - 72
AUC 758 b B W E % 3260 72 DI Td - 726
AR D H v N F 7 I E D\ 7 SRR AR AR T
DHEDFEU M E G T 572012, MMSE (2800
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B4E#R D ROC i (n=70)
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72H%E & O T Fisher D ILHHRME T ITV, AR
FENFRO HN72e MMSE 12 & % )58 & M4E#IC & 5
HIED—HFRII84.3% T, 1 UKETHETH > 72
(Table 7)o VWM-RT ®0.85LL F %K, 0. 854 i
%Eﬁ, k L7235E D —5%FI1362.9% T, ANEDOHAIZ
ESh- &b%nm>ot (Table 8)
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Figure 5. FRJIMRREIR T O F M2 IRREL I L L7
LB EE RT @ ROC HifE (n=70)

Table 7. MMSE 12 & 2 H5% & i4Eka s v b+ 78 (77.55%) 12 & ¥
MMSE
THH IR KT /Nt Pf#*®
n (%) n (%)
B4Edwy 77 5mecRis 51 (83.6%) 1 (11.1%) 52 (74.3%) < .01
775k 10 (116.4%) 8 (1 88.9%) 18 ( 25.7%)
/NEE 61 (100.0%) 9 (100.0%) 70 (100.0%)

MMSE ; Mini-Mental State Examination

IR MMSE24 5520 1, T ; MMSE235 LT

a ; Fisher O IEREREZRME

MMSE (2 & % H5E 0 5 i1 & 2458 ¢
. 88.9% (=8/9), HFEE 83.6% (=51/61),
—3eE 84.3% [=(51+8)/70]

Table 8. MMSE (2 X 2L VWM-RT # v b+ 748 (0.85) 12X BH5E

MMSE
THH IEHHE T #E INET Pf#*
n (%) n (%)

VWM-RT 0.85%Mm 41 (1 67.2%) 6 (66.7%) 47 (67.1%) 0.62
0.85LF 20 (32.8%) 3 (33.3%) 23 (32.9%)
/NEE 61 (100.0%) 9 (100.0%) 70 (100.0%)

MMSE; Mini-Mental State Examination, RT; reaction time,
VWM; Visuospatial working memory
IEERE  MMSE24 /DL b, AKTF#E - MMSE23:5 LT
a ; Fisher O IEMERESRHE
MMSE 2 & % H5E (209 2 B4R 12 & 2 )5 -
JEEE 33.3% (=3/9), H¥HEE 67.2% (=41/61),
—EFE 62.9% [=(41+3)/70]
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V. £ =

ATMT 2 & o THIE SN IERRISHR o i,
EfIRRAERIE T OHBNICBNNTHEHTH S Z LA°
HEsR TR, LhAL—HICERLTWVA
ATMTY T, ZRENEEBRO 74— KNy 7
PITbI v, FRENT A — F)Ny 7 ENDig
BIEFENE & UMD S A Tld e v, 2 2 TARISE
TIEE—DOHWE LT, ZHMENT A —FNv 7 3h
LIEOGEE L Y42 eI T2 L & L,

AW FB IHH O BMAGHEEOIRE L L 725N
HHRFREL, 0.07~0.55T, FRAEEMEIE 5127
DO NTEH o720 RIFZEDORREERIZBIT S FBIH
HoOMIX, WE#RAT2.5+8 7, TI1¥% £1338.5
(33.846.1) au, BOILEEL42.0+11.7au, HEh
TG EEA44.1+9. dau. TH > 720 RIFFEORTRE D
WIGERIITT. 9+ 7. TR T, BRIE#E IS L, Z
O ATMT HEMIXIATIIZEY D%l Ekg & 13IF6H
BTH Do BI2IE, HEEST OB EEE O RKE#
1371.93+6. 395, $ILR 134141 £9.69au, ko
TCAE1X41.09 = 7.86au., A X IEHEE1X44.10 =
7.97au. ThHh o720 RWFE R VAT OFE RN S,
WA TIEEZL B REEFICBVT, (ZIZFEMEHIES
MDD, KEFED X H 121 7 HEBICFE— o fE4E
HTIEER BZEPRO SN RENEZ OND, £
OMHDO—2IZ, BB LI A2FEHIEEZET S,
BASY 13 ATMT OSBRSS ATMT B~ D
WEIIRD LN WE L TWED, ZOM#DELOH
MiZHE SN T, RO RNS, D
b1 7 ABTIEFEEDFICE Y ATMT D ZEd 5
WREMEA R S /2,

ZLEORE TIEAHBEST 21T, T30 S LR
SO EEE, Mo IcEE & BILE RT, AR)EHE &
VWM-RT & 23B# M2 580, MiFEHE, 31388,
BOTERE, ARG 2 U 2IRIETH L 2 LS
LN, ZoORBRIE —HKIZERLTWS
ATMT DIEEOFA? L FPIE L e RIFFEOMH
MH, TR SHPLBAEE, MOITTEEDERY
PRI R, A HEIHEM T —F v 7 A8 %

B B4R TH ), BFERATIER S, MO,

T OB E 2 AN KT 248IETh D L vz
%o

5 IEHE RT K OF BHERE KL, $XCo
FBIHH & OMIZAEELRME»RD 57z ATMT
TIFRRE L725E10, ROBTFANELIEATE 2N

L72h o T, BAEIFLVITE, RSB ITITEE
5o B BIIREDUSFRH X 0 b EBRWEEOKT
RSB 2 EHRHE TV BY, LT R OA
WZEDfERH» S, T _XTo FBIEH X, RINWEE %
Mg % 2 & HURIE S 7z,

BsElm oS8 LC, EROCKH & Fi,
Bl A zst s shTwv s, Ao 4
B3 SEATREZE L RIS, NI PE D B4R s o B hn
BT, RWIEORERD SIL, FERD IR O
HEIZEIN TV AR E ) DPEHLNIITAHI LIXT
7\ LA LINE2SINAFE s oM~ 8ix ix§ &
EZbNb,

RFFEOE— O HEN, MBI T o3 5]
IZBITH ATMT OFHMZHE T2 L Th o7z,
MMSE & OBICH B RO b /zoik, TF
W, TIER S, MOTTAEE, WHEEE RT Th o 72,
ORI S, ERLKMIEEL D S FBIHEOK
DR FRAARAEIR T 2 K3 2 4RIECTH D L EZ D
N5

SRR RIRRIIPAEAC T & ATMT MEEOT & o
OREM, BERUCHEMICE > THFCTE 2, &k
AOFRIIBERE IR T DA EIZ X - T ATMT M52 il % Ho i
L7z Zn, IPRHEIEER LD &, HEE RT 2°
ARICIEE L7z, Zo&%EiE, MMSE T
PRI T ICR% Y L 7Sl © TMT afrief A%, 1EH
LEEEIDDERE LI L2 HE L EWSY A
WS X~ 2, AR OLATHEORKEDL S,
ATMT Tilsg SN2 ER LR OER X, MMSE
(2 & o THIBI S M7 R RRAIR BB IR T & B4 5 2
EDAL N E 5T,

SRR RE DR T I & » T, WLELEEE RT 5%

BL7zANZ A0 LT, AEHZE, ROHIEERREO
ETAEITEN 5. BIBEEEL, EEHRECKRE 7 —

XU AE)EREHIP, F 72, FHEEIIEMIOEL
ICB5+ 2, FRRE R O RIEOFITICI, AL
T OCBEHTEZEREREDS VW 5 B P MMSE 1213, A
BEFAE R RIET A, FHESE O RTTHEERAE © F 5 R
R, ZEMEEESLE R MIBEENE TN T WS,
AW TR BT d, BIUESE R OBH TR A O
EFIZE o C, B RT VTR L 72 WD 5,

S HICARIZETIE, BAEREDILT & BN 4E R BN,
TIER S ROBOTCREDIT & OBE LA 51
720 THHOIBEIL, HHRULHMOIEETH 2 L
HEERT & OMICH B 2ANBE D0 Sz, il
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HIHEREDIT & MAERG, T1E &, IeAE L OMICH
WO SN2 L, U4 TH D,

ARIFFEIC BV T RRAIRE RN T & B3 % 720
D, ATMT O H v M+ 7EE &L L72L %, AUC
DD B TDH - 72D, WERT89.8% T - 720
CHEHRBEICRIFRETH 5. WERDOH v b7
BIX77. 5% Td > 720 MMSE |2 X % ]3I & Jb4E s
By A 7L OMO—FHIL84.3% TH o720 TD
L, MMSE & el 2 8l L2 KBS L P)g
L, KEFSYIE, MISEEOE#ZIEL TSR E
LTC28I2), ZRENofEo ATMT ONER*
HEL TS, E—RETIIFEFERANT6.4+5. 1T,
MMSE A &P 4528 .4 +1. 05, JHAEHEAT68. 1 = 4. 0%
Tholzo HEMETIE, FIYERDT.3£4. 0T,
MMSE & #4328 4 + 2. 15, JH4EHGEA66. 6 = 6. 5%
TdH o720 MMSE 12 & 5 &SRO A 7 1) —
Z Y 7Tl MMSE &atEd24sl oL &, IEF
LHIBTEN D, KEFSY AR E L7z 2 BEO LN
PRHMEBBIZIER TH Y, BAEESIZT7. 5K TH 5,
F 72 B3 5% 13 TMT MifTEE o 4 » b+ 722,
HTRAERGDSTOR B CTH 5 2 L HEERREIK T 2 589
BEEL 2B Z L EME LTV 5D, EEHIRIT SRR
MIBEREIR T ISE 72 > TIR T 2% & 72 IN4E iR 31
FEEpEEBST Y, NS DETHEOKE,S, &
TG AF S & R PO R %2 BOB3 2 i 4R o> AUC 7%,
WLV IEL, WERKOD v MF TEDTT. 5T
HolZLIEIRYBTHLEEZLND,

RIFFRIZ BT, MR MEREET & VWM-
RTO. 854 & D O —FH1162. 9% TH - 720 F 72,
A7 Tld VWM-RT & MMSE & &R I2 4 35 7 A
DO SN Dol ORI, BARSY 0%fT
e s FIET HRERE ol AL DHEY TIZ,
SRHBEREIR T OFIBIC VWM-RT 0. 8505 H 1
ZOMEERIZI00% Th > 720 BASY LKW
EPR—FHTHo L LT, 3APETONRS,
1w BIERREIRR R oI BIToaE, 2 mE AR
WFZED R R E OB T ORBEIRE CTH - 722
L, 3HHEAMEOREOGEDI LRV ETH b,

1 55 H ORBIIREBEL T ORI B HEDE NI DONWT,
TATHEZEY TCRESNKXEHMEEA 5 — V7 %, &K
W72 Cid MMSE % i L 720 21308 5 dge A
F—VIE RS, WaElss, SEEORH, BHE, KT
DOHIE, EFEOWHBETHER SN, MMSE X 0 b
RENORELWET 2HENS V., 207207 —F

YT AE) DI/IETH D VWM-RT OB D E 5 -
7o REVED B B o
2 T HOBIBRRE T OREIZDOWT, AL TR
FIBEREIR T % B 1B LT A5, AWFZEIC B
¥ 5E MMSE DA TH - 720 ALY ToOHmE
FEI TR oBEL I, BERINXEHHEA T — LA
BRREEF 723 RN CH D T L ITMA T, BAEEL E 2
SRNAZTEY—FZ20UEETIELLTVES, A
WhFE D x5 O M FRAIFEREIN T OFEEE X AT
SO QBETH- - WREMED D Bo ALY &KW
JECHET HHEIEIL, BIEERT &£ VWMRT Th 5,
PBIERE RT I3 ARWIZE & B T2 L oM T—5 ¥ 5.
KEFFENC BT B IEFHHORBIEE RT O Szl 1
(0.9-1.4) T, ETEIZL2 (1.1-2.1) Tho7 %
PR O IRIEEE RT I3, %% T1.25+0.11, 2
HIBEREIR FRETL. 24+0. 11T, ZO2MMICHEEEIZ
WD HN TV, RIFIEOBILE RT I3EAR S
CIZIZEMETH 1), ARWFFEIZ B VT H iR abEee
KT OREIZL DZEEEIBED LN Lo 72,
—FARZED VWM-RT 1%, E#E AR THEOWS
b, AR OIEFEEEL IZIZFERMTH 5. A
FECIZIEHEET0.8%0.3, X THT0.720.4TH > 720
JEATRFZEY T, B ET0.76 £0.07, FRAIKEREIL
THT0.96+0.93TdH - 720 VWM-RT 13\ 1T EH
T —F AV RFEH LWL EEERL, @B
HIBEEAME T L TV AR EM T —F > 7 XA E) D
EHPED SNV TS DEED? S, RIFZED
T B RARE T OMREIR, BASY X
DLRECTH - 2R EZ b b,
3HHORMFEOREO AL S L LT, &7
BRI LV O¥EE T D, BEBRAICBWT,
ATMT 2 X AHZEM T —F 2 7 A F ) O T 2D
LbNADIL, ETER L TEBLIHBETH D, B
Z 12, Takahashi et al' 12, 134T THTHFTOHK
2O & L, Fi#Ee RIEE 258479 >, KFUTH
W60 DIREE 2 FR A TITo TV b, KIFZETIEF R
HERMEEZ 1A TTOoEM L7z £72, 1370
FORIIBMTH > 720 AWFRIZEITHREY L0 b
BATHRHS Ry Lo otz &h b, KT
FEIZBWT VWM-RT DT AEED e 2o 72T e
MDD 5o
AWgeDiEime LT, LTO3HPEITON, &5
112, ATMT o FEGEMEIX, ToIlobhnk
otze #2102, ATMT @ FBIHH O 224 1% 755 32
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T&720 55312, ERRMERET & ATMT KT
EDORNCBEEM: %2 300, S FRAMBREEIC T 2 1 B3
HATMT OBy bF 7l RT I EDNTET,

ABFEORFA L LT, WFD4 525 T 5, #1112,

RWFFEOFE R 51, FBIHEOEL HELZHL HIC
T&EZR\V 210, HREGSEESKVEBZHS 2
WZTE R\, 318, 2HHORBIZBNT, T497%
MDA SN0, BER L MO ITEREZEDO AT
Hotzo TIERSCHMGEHERR, MDA+ T
Holeh, MERENPFEED LZEOSNZ, TV
YA APHER BT LI LT, SRIEABERET &
HHT 28y A 7EOBEETREE 25000 Lt
Vo H5 402, SRIRRAREREIL T 2 BT 2 A0 E
WEZEIF L, Sk ), ARBFZETILZ MMSE % Hw
72hs, FeATHRGEY CIRESNRE S MEEA r — LAt
FAwsnTwb, RIFZETIRIEATIZETHW S L Tw
% VWM-RT T& RPN T O H BIAT & 72

olze HIPTEDENI L 5B BEET 572012,

EANRESHFEA 7 — Vv & v CHBI S L7z i
FRAIFEEEIN Y & ATMT & OB OB % MG 3 5 40
BN D %o

i

ZINLTL 728 o728k, T LT O fE it
W LT 2 S o 7tk N BIAESORE O
R AR ET ATMT I2OoWTHIB LT 728 5 72
HEES - MR V= 7 ORI HIEE, Y/ v
ANT v 7T T ARSI OHELERRI L LD L
B LLETET,
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LR & PSR AR 9 2 S iE O
EEIFREE B X AR O g
Comparison of Motor Function and Living Conditions of
Elderly Women Living in Mountainous and Flat Areas

Fremfs, AE Y A Y
B SV, i MR, SR Y

Kayoko Shiraiwa”, Shin Murata”, Akio Gouda?
Hideki Nakano”, Yuki Kikuchi”, Jun Horie"

BE AWM TIE, IR EFERTAG T 2 ZminE e g e L, EEiiiEs L Ok
IR DR 247> 720 WEIHHE L, 387, CS30, KRBEPUSHH /1, REAHTE, BIR
FrSEAZ IR, AATHER], TUG THh b, oft, AL I ) REEEBEOHMIZONWT
MEN)HEZIT o7z TOMR, 1RO RESERE L, FEROXESE & 1T,
B, FRIRF SRR IS A B e R L, RIRIMBE 13, AEICREZ R L 72,
T2 O S #E X, PHTORESERE L), MLV ZOHEEVEEIIS <,
EEEEA ) OFEVEBIMRCFER 2R Lz, INME oL T, MiEaiEHL
PR AINT Y AR i TB Y, FHBBHEOR T A FEFH IS L Tw D EHER L
720 ARWEFERIRD S, EEERRIIIHIBEN A SN L Z LW S E ko7, e B M
2B 5 EiEE OME N2 IR L, SHIROERFIH L SRS LETH L EER S,

F—7— K ouEcE EBREE, SRR RS

Abstract: This study examined elderly women living in mountainous and flat areas to
compare their motor function and living conditions. We measured their hand grip
strength, CS-30 score, quadriceps muscle strength, sit-and-reach test score, duration of
standing on one leg with the eyes open, walking time, and timed up & go test (TUG)
score. We also interviewed them about their social isolation and exercise habits. The
values representing the hand grip strength and duration of standing on one leg with the
eyes open were significantly higher, but the quadriceps muscles were significantly
weaker among elderly women in the mountainous compared with flat areas.
Furthermore, in the former, social isolation was significantly more prevalent, and the
rate of those with exercise habits was significantly lower. We speculated that in the
mountainous area, life adapted to the terrain improves the motor balance, while the
decrease in the frequency of going out is associated with a decline in lower limb muscle
strength. The results revealed regional differences in motor function, indicating the
necessity of understanding the differences among the elderly in different regions, and
adopting tailored measures for each region.

Key words: regional difference, motor function, community-swelling female elderly
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I. oI

G4 FERERILEEEICL D L, BAEICBITS
EELER1328.9% TH 1, FIFFaILBIESL 65k, L
7. Tik L s S, SR BINT 5 Z EAMERT S
TwaY, —%, HEAFICHBRO 2 WEIE (S
@) 1E, BACEMLTIRVE DD, WE PP
FirL OEFAON, BENEFHICET LI ML
HEGHEATH b,

HESY X, BEMOIEHIREDOIREZ FHT 5
21X, RIKEZ T A LEDNH D & L, G
DHEAH & EEFERE I I RIEA D 5 L BN T W5, H
590, ERTHER & AT IS BT B B o E iR
B L 72K, CEABZTHATHIRY v E Y UH)
ER T & B IR 8 < CIo R EE AT ClE, AR O
i E QTR O E#E & ) # ozl LT
Whe O XD ITIEBHEREIC (T HIED D B L HEH S
BN, F7p 2 HIFIC BT 2 EkiE OEEIFEEE 2 i
L7723k &b ThR v, EEHAR2L (B5K) 12
B EROBEOHEDKREN RIEEZ XD 72D D
AR ZREIEH 1 DI, [EREFEGOEMN & EEED
fi/h] BTSN TV AY, KRS LI, HiEoE
WIZ X B EFEIREEDZEZ R L, TOMi/INaEIHT L2
EERHAEE L TWh, FD0, EEHGOEMIZN
oA SR ARG L, IS X AARE RN L T W
{Fzdl2id, Fe B WIS AT 5 EiliE OB B AL
AR TLUERDH DL EEZ D,

2T, KWZECl, EaLZHIHTERL TS5
WE R e L CERBSREZ M L, IR & 22
FAZOWTHET 217 o 720 EEIHERERC R IHIRIL O 251
O 2IZL, HIsOFEFICIS U7 RS RN
BIFlonweEZ 5,

0. MREFE

1. ¥ ®

ARWFZETIE, LSS & SPFEPERC ARG 3 5 Witk s i
ERRE L THRHEZIT - 72, IEEO TSRS 1T,
ZRBYRICEEL T b EkEE (33%) & L7z,
YA, BREOILHEIIAEL, ZREwbenk
TERM AL W HIIE T 5o F DFI80% 2SI TH 1),
BAKSEE T L LN TH 5%, FEIRO LM
Fx, EEE THICEE L v b etiEig (110%4)
E L7z T, JEERIINOTEEBICAIE L, Haia i
FICREELEL LI TH S, (IRERIETORH
5%Tdh 5% mEmlibEILY HTI1248.5%, 1Tk

HIRIEE & PRI AR 2 Wk s i O @Bk B & ARG o i

32.3%THY, WINLLEY (28.7%) L&
WAL W T 5o
HEE, FNENOREEAER % @ U TR A
NOBMGEEE LT, ZIHLOBEREZRLIEL L
720 PERIZOWTIZE 1 ITRT,
K1 MNEHEOWR
S (n=110) LU (n=233)

il () 77.1+6.2 74.0+5.7 *
5 (cm) 149.3%5.3 150.4=7.6
fkE (kg) 49.3%8.1 50.1%8.3
BMI 22.1%£3.4 22.1%3.1

*p <0.05

fREECRE & LC, B IITFEFNITRE N
EREFROTY) POV THFIZHA L, BHEEES
nizbchhizkosz, FLHENOSMTIEHER
ThHhaHrIERFHRLTOAFRIIL LW L%, T
SR OEHMITHIAL, ZNoRELZEoNE LN
BRGE LTS, &l KBFSEILATERERE OB 7
HLEEROKRREZRTHEM L7z GRFEE518-26).

2. 5 &

ARWFZE T, EEIFERE O E B X A TFHIRULC B ¢
DA EIT o720

EEPREREICR T M E X, FfREE L TR,
30937 EAYY  (30s chair stand test : CS-30),
KERVUSEAG A5 T), FRdRMEOTREE & L CRIEMARIE, /Y
7 VARSI OFREEL U CHIRA BSIALEER, TR
& L CHATERM, Timed Up and Go test (TUG) ®il
EXAT> 720

'L, T NKBHE (ISR IER, 7
) w7 =D TKK5401) % HWTllE L7z, CERE
FEDRTHARS T A P EREED (2O E, RIEO
2 BEIANIZIZTE AR D L) WIBY 2L /2.
ERFICB DSR2 WX D IR L7, K
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