|
m
i
S
<

SITPREEN XML L TEBE X T ZRRT 5 H
—EHEEZEZRITLEMBETNRE L-EHRARE—

R =R

s FR™

KB FEOH EHF

Does gait reserve capacity independently reflect the risk of falling

-Cross-sectional study of elderly people with exercise habits-

Koji TAKIMOTO* Hideaki TAKEBAYASHI**

Manoka YANO***  Ayako HIRAT****

SRR RMEERERE (T631-8523 KEBARMHHE, 13 TH 15-1)

*Department of Health Science, NARAGAKUEN University. (3-15-1, Nakatomigaoka, Nara-shi, Nara, 631-8524, JAPAN)
AU ANEY T =g o by VHSERER (T 781-5103 5 0 IR 8 0 R EE £ 2500-2)
** Department of Physical Therapy, Tosa Rehabilitation College. (2500-2, Otsu, Ohtsu, Kochi-shi, Koshi, 781-5103, JAPAN)
FAERIUANE Y T =g YRR ) ANE Y T = a3 E (T 640-0401 FORKLIRAC OO i EE) BT HUAT 1423-3)
*** Department of Rehabilitation, Kishigawa Rehabilitation Hospital. (1423-3, Marusu, Kishigawa-cho, Kinokawa-shi, Wakayama, 640-0401, JAPAN)
FEEENFRORIE Y ANE Y T =23 A (T 781-0011 0 Uk i & i A5 AL ET 2-10-53)
**%% Department of Rehabilitation, Izumino Hospital. (2-10-53, Azouno-kitamachi, Kochi-shi, Kochi, 781-0011, JAPAN)

=E

[Bf] AT PAEES L 1E, @E ORECTRIESNDIBHTREA L, @EU LOBHNRD LD
[ CHIE SN DABITHEIDOELZ VD, EliE OBITFINRE L, AETRHERE & 8B+ 5 2
ERMBEN TN D, AFZETIE, EHBITRHNC L 0 IR THETH 2 BT TRt 23, BEA
DOAATHIE &S U] U R 7 % 3 2 D gdE L7z,

[JFiE] x5, EEVEIE A AT 2 MARATREZe Bl 185 44 7C, A 1| AR BRI 2 T L s
HE38 4 (CF 78+ 7Th%) & IFUAMEIRE 147 4 CE 7416 5%) (OB LTz, MREITIE, — K4
TR T A N & LC 10m ATIREH (PRiE - 55 /)&M) & Timed Up & Go test (TUG), Haff] U A 7 3
fili & LC EHiE TdH % Walking Stroop Carpet (WSC) aRH (a5t - fth) ZFEhEL, WI I HirE
Wel] 2 FH U 7o, AT TIRRE D IE, PRl - 850 50h 00 2 > 10m ATHTEREM 2 -V T, AT il
REJI (%)= {(PREHT —B5HT), /B3 15347} X100 ([Z TR L7z,

[F55] WEHERE 2 FEM bk (unpaired t-test) L 72 f5 5, AT TREE N ITBEREAAFBEICKETH Y

(p<0.01), 10m 4TI (B515:M4), TUG, WSC a8 (@44 HEsBRtopr R4 Eicilz
FEL Tz, SREEA AR, BN CHEELZ RO ARA M AR L L TELER VX
T4 7 BRI EAT o TR, BRI (p<0.01) Th Y, BT TERE D EREIE L FIT 5

B L LT &7z (OR=0.95, 95%C1=0.92-0.99, p<0.01) ,

[fsam] BT PEE L, MOBITHRELD ST U TR ) A 27 % Ky 23RBS T 5 2 & D3RI

SNiz, Ak, EEE OIREMECERE A AT 2 L L COITHB IR TE 2,

F—T—F BTN, B, s

1. XL ®HIC

TN EEWEEEIR T3 b 72 5T ikED O L DI, #R
& oI5 2 LR TE D, Eind OEEIE, ZEREBICE
BIRN O EAASALE L TR Y D, 22T b U R LA & i
Ll L CHR I E O LUV HRE DS TV 5D, &
N ORI, (EHERFFIEROER - M2 X MO 729
R RE BB OB TH 5, milng OE TR
B PR EIA S AWFFEIT 1990 B L W AT bbb 22y, Hi
WMEERERE ZXRE LA VAT T a—F 2L s

BT B, 2001 AFOKEEBFEFREILICD T 5K 3
ELBC L DA RTA4 ko THRRIL S 3, LUK,
KR EICE W T HEE T2 B L Lo AR s X
AUTE T 40, — 07, ZNRINTHE TR 23 U 5720121,

B NA VA7 HEORBGIENEE 72D, TDIZHDA
V== I REE LT, BITRIFEZIZ D & LT
TPNER/NNT » AGHIM 72 EDM TN TE Tz, LMLENG,
FHENCEEM I 2 B L2 0, Skl e e 2 LB LT D
FEIZFEAMICZ L — k355 X CREREL 70 b, 22
T, BT ERABSREICE N D D Z L AR e Ll

EEEAIERITEIFEME Vol8 (2021) 25



PR Z [RIRFIC 2T 5 _HEinkd (Dual Task ; DT) 12X 50
ENERSNERSNTELT™, —FT, Lo @EIcEH
AIREAR AT ITEEIRE ] RTHE) 122\, EFIRERAED
RLEEARATHARTTHL 2 L0, 65 RS TOLBITHE
JEEZDBOAEFFEENTHERH D Z & Wiy, BTH
ENSEIERBIELRVELZENRMBI TV, ITHE
T, 7 LA VHERRE (J-CHS) oW /L a =7 HE g
# (EWGSOP2) W7 Licb b Tnsd, —J, RUTL
AT & - T FRAE CAT PR I A IR L7l it
5, BT FIEES & 13X, 8% OIRIE TR SN 5 BATHE
1k, BELLEOB TIPS A IR S D i KSR
DFEE D W SF Y, BT FREN MRV &S, A
WIS KREE T VRETHIT LW A Z L ichd, £
DRGSR, FBRDTIT L 70 0| ZERI IR & O E K
IGREEE 70D Z L0, I F S ERBERICHIS LI2ReR
BATOBITHRRIEL 0D 2 ENEZBND, FfTmi e L
T, BT TIHRE I NTAAT IR D Fie K B R -OME 7 &
DOFERAEERISE, DT IMEEZ AT THEEE L TRF Sz
HORH D 1017, B AL, Timed Up and Go test (TUG)IZ &
DISHBAT TAREE ) 2 Wit L2 <, dinfd Tk 7 &
LTIFAHTRWET28E OR8H5—FHT, BINEEID
AT E ST 2 W ERH D D, LR, TAET
AT FARREINC BT DI Rid D 72 <, EAVHTRE RIS
L 2 AT AR RE S L IBE & O BIEIC O W T IR IC S &
ALTWR, L7223 o C, ARBFSECIER I FHA AT RE 70 B8
HBATRMIC £ 013 50 51T PRt 08, BEAOAITEET)
P &S U O Ol Y 27 2 RBEL 9 D EARER L
L=,

2. A&
21 WRTHLY
RWFGEDT A 0%, BEATETH D,

22 X&

KFBIE, 2016~2017 441 i 5 WA P 77 O S B I 31T
TEES IR TEDT — 4 _X—2 % H\WT, AN LT
HU ARG 2 e 65 UL Lo miinE kg L Uiz, 7ok, 4
HUR I E TR A B & LR ARESEE (90 4y
X1 [A],/1~2 ) 23EEA I IR T 19, RIFEoxI5 s, [FliE
FHEOSNETH D,

BROMEEEY, BNLBITOAREECH LI HB LR LIZAN
BN TERNR EDE L WRAERIKT 2380 54,
MMz TELORANME TR RENHDH L Lz,

23 Ak

26 EEBAERTEREME Vol8 (2021)

SIRENTR L, R THERE KON 1 4F R O s fE|JE
AIEAZER L, SRS 0 OF ZERE, ERR LoFEE
MRS LT, 7ok, IO ERIE [HHMTPEERC, B
XEFICHENTZD, Wo7c LT R-md LS IEZEn L
ARV IZ TR & DERDO—EFR SN T DY
o TH ORI L IIBMRR N, B2 EM OO TN LD
HORHIGER EOF VY TOREEOH AR L)
TER & LT,

RIRFZ L, BATHEREM & L C—i%A072 10m A4 THER
%2 Timed Up and Go test (TUG) & & &2 “EFRBEHRITT A b
T 5 Walking stroop carpet (WSC) i 2 30 L, 8AH%EE
4 & L C Mini-mental state examination (MMSE) % 3 jifi L
77

BATTARESIE, 10m BATHER (Pedett, 50540 %
FHHI L7 9 2 TR Ui, 10m BRITOSRTIICIE, A X — |
TA LI T A NTENEI 3m BRE O TR AR T,
AL — KT A ki@l LR it 2 s L, F—u
TA v EEEBT 2 E CORME Uiz, Pl i3 B s
DI, BAERFIETE LT ESBHMTT D L0 ERLic, &
DD 2T, BT TREES1(%)= ((EHAT — 55 J154T), 55 )
HATH X100 I TR LT,

TUG (%, M5 2DOIFEICHE T CTERL, 1 BOEIC
THFIED PR A el U 7o 2 S P e & 5HI L 72,

WSC BB O, 1F ImXE S 5m OBTH B TRE) T
] T3 kta) LW SUEREMNIZY—F Y M E,
4 FIXHE10 FNCEE L2 b DO TH D, ¥ —7 v hOLFE
B AR CHMENTEY, FHAE LTXTFEaRIE—
HELAWEIIZEAIN TS FlxX, [HRE] &vwo g
FEMRHEATHR S TND), WSCiREIE, WSC Eofar
Li=&—4y NS & DT, TSt T 30wk TH
B O3 KR EhTn D, FIxIE, a5 TiT,
WSC EDJE/R LT D X —7 v DI BEHH L T
B D, KOOI NTX—7 v R LESAE, R
T Y hNENTH =5y bOBEEERHEL ZEBRD B
LD (CFITED ENTIHFEDAED L —7 v DI A
HHEL), oM, SUFLEMRIE WSC _EOFER L7 SUT 0 A
B EBE (X =7y hOBEICHKD SNTITRED
LFOHEHHIAL), AREWHEIE—7  NOXFET R
TE/ 7l L (BEEHER), 87 LI CTF0h 2 Habk
SEMETHD (LFLOEOFFEIZL DA ML—T8EN
ROESR) . WTNORMEY, BARERL ZERRNEDIZT
TOPETHELS L Z a2k, FTERMEFHI Lz, &5
2, BFHRMIZBWTE =7y FOBEAIR D LB A ITRIE L e
E, RARTF v FOFEIZHONT HRER L. o8, Fio
WP OBITRE RISV T, HEEIR Ik D 7= oI5l
H L BhE O 2 LRI TTHEE L.

MMSE (ZDWTiE, EZEOFH R BREC T B IR IR EERT
BIOUANEY T— g CHEMERE SR OB X0 wiE



TR THEM L7,

2.4  #EEHEERAT

WMERHENT & LT, £ UM oA WRIRERIZ T ATHE
JFHI & & BT, BaERE (MMSE) 38 X UME#IZ DWW T
paired t-test 33 & O Mann-Whitney 1 & & FhtE UEER 22 O F ik
ICOWTHE L7z, F£72, WSCEEDOALMEICBIT S I R
ATy TIZONWTIE, BEEGME I AT v 7 FEICE
% 2X2 3BT T x 2 JRALIE DR E 3 KUY Fisher D EL##
EEMRE &2 AW CHBOF LM Lz, 209 2T, AE
RO B MR, BREORREEREK L
L2 B VAT v 7 BYRoNT&Eh L, $SEEE RO
F v XERD B &L bICERRICE 5 AL %
L7, 7238, WIhOMEHHT & A EKEL 5% E L,

25 (MENEE

AWFFEDFERIZ D7D, T TOMEEITK L THEIS
FENEHIE FIERWE T — # OPNZ DWW T HIER L O

WIZCIHA L, BAICKAREES, £, TEV A EY
T—arh by UV EGHEERS OB EGT KR
& : TRC101605)

3. &R

ARFFEICBINE L1z 204 055, BN TH-T-
TeDIHEZZEBRE L CTRMABRIGRE L (164), EbIC
BROMEHEIZEE Y T2 3 A EBRVZ 185 4 B MRtg L L,
SHEITxE U CHiBaAIc L 0 SxBE 2 L 72 G0, snfle
X038 4 (Y 78+7 %), FEEAEIREIL 147 4 (FX 74+6
%) Tholz, BEM THEEZIZ-DOV T unpaired t-test % il
L7 R, ARICHEREREN & CTh o7z (p<0.01), [FERIZ,
MMSE 45 55122 T Mann-Whitney #iE & F2fE L 7= & & 5,
BEEERDIRN-T,

BHAATRES )T A kN DFEFZ-SU T unpaired t-test (2 CHER]
PRl U7 R, TR R I XS R 10.0+12.4%, FEHsEH
BE282+2.1%T, AEICHERMEMEATRLE (p<0.01),
10m AATIREIC DWW T, PRSI TR 22RO e
Doleb DO, NG TITEBEIRE 6.711.4 7, JEisER

e FEEREEE
plE

(n=38) (n=147)
FE (R 787 74+6 0.005
MMSE (5) 28 (25.5-30) 29 (27-30) 0.286
ST FHEED (%) 10.0+124 17.0+16.1 0.004
10m @ R@EHIT () 82+2.1 75+1.3 0.059
10m : B Ah#H1T (#) 6.7+14 59+0.9 0.001
TUG () 96+23 85+16 0.006
WSC : B2%&H% () 12.7£3.2 12.0£2.5 0.209
SRRTy T (%) 12 (31.6) 41 (27.9) 0.654
WSC : 8 (#) 6.4+1.7 57+1.1 0.006
22Ty 7% (%) 2 (5.3) 2 (1.4) 0.188
WSC : 3X=F=&H% (#) 15.8+3.8 149+36 0.224
2RATY A (%) 14 (36.8) 34 (23.1) 0.086

MMSE: HPgefE (WUAMLfEf) , S AAT v 7t SAAT v LIz A BENTIAAT v

FULTFEDEE) |, FHLIAMNE Mean®SD. MMSE IZ Mann-—Whitney #iE, I ART v 1T x2

ISEHEDORE RS L O Fisher OEBEMERERE, ZALLSME unpaired t-test & Fif,

=1 SHFROEHE,

EREALFRITERZERE Vol8 (2021)

RAEEERES S USTRRNFTHmOER



Model 1 Model 2
FEpB OR 95%Cl plE FEpB OR 95%Cl pIE
ST TSN (%) -0.72 0.95 [0.92-0.99] 0.01 -0.76 0.95 [0.92-0.99] <0.01
10m (ZBASHIT) 0.32 1.34 [0.85-2.09] 0.20 0.23 1.23 [0.77-1.96] 0.38
TUG 0.23 113 [0.84-1.53] 0.42 0.12 1.07 [0.78-1.46] 0.67
WSC (B 0.36 1.32 [0.91-1.91] 0.14 0.39 1.35 [0.93-1.96] 0.11
FHEn 0.33 1.05 [0.98-1.13] 0.16

(Model 1) StEBZ# : H17FErES, 10m (BAHLHT) , TUG, WSC (B8%#) . XHaE: p<0.01

(Model 2) SHEEBZE# : Model 1 + £, X8 %E: p<0.01

K2 GHEEFEZEMNERELEZEODORT 4 vV ERSITHR

59409 B CEAEIREANA BIZIEIE L TV e (p<0.01), TUG
WZBWTh, HEERE 9.6+23 b, FFIAERE 8.5+1.6 B LR
I BB L Tz (p<0.01), WSC iR TIE, t5:
RO BEEBITE 6.4+ 1.7 B, IFESEIRE 5.7+ 1.1 B & R REDS
AEIZEE LTz (p<0.01), WSCRRED S FRMICEBIT 5
RAAT v AIZONTE, WINOSEG LEERE L0 E
B AR RN (),

DL EDOWAEBMHTOFER LY, MNIEBICA B AZRD
AT TRES), 10m AT (B3 15:4F), TUG, WSC i
(), WAL Ll BEEGREEREKE
LIcZBEr VAT v 7 Bmatra Eia L, BN
EHEL, T XTOMNEEIZ-DUT Variance Inflation
Factor #iat AR LG L& 2 A, ZEMEBEMEORE &
72510 ZBZ DEEITRD 2o T, BEBIEIC L DA
BIRIC L DAL NEIFRICIT TR CTOMSE BN G
7o, AT TIREE I O BN A S 288 & L Chhiiti &
(4> X 0.95, 95%CI=0.92-0.99, p<0.01), HI%I5E F 5 1%
82.7%, REHEEKIL0.14 TH-T- (R2),

4. EBE

ARG OFER, BT TIRGEI NI EIRE X 0 3@
MEBIKEZ R L, S8 EMTIC CREEL KT 28
BEREEE LT S, 2, A4y X B I35 T i
RESIDS 1%H8 7 & SB35 - D RS 0.95 5127
% (BRI LIS T DN &< 72 D) ZEBRahi,
Be3ke, HATHREE 4 2R TUGPHOMRIEIL, #xfl ) 2 7 & Sl
WO 2 EL LTambhTnd, LvL, 2 b O
MR E LTV D &g OSITREIIKUEL, KRBT DO XIS
0 B BITRE IR EDMER N FE SR O A A kG
LTV, LI T, RIFSEEO L 9 70 A Sl 1T
R, EEINRRE & 72 0 BESEE - B EIRIBICE S kD

28 EEFEAFERITESREEHE Vo8 (2021)

EEICRELSBH I AT EERAT ) —=v 7 CTE D FiE
WDOWTIRETT 5 2 SI3ERTH 5, FEFE, B AERITAN
LTWASDODETHREE (frailty) (25 5 @Elng TlE, H56E
URZNENI ERMSNTND 22, 2072, AEiENAE
SELTCTW D EEE O SERE ) 27 FHERHT D Z &I
TEFERENDHDHEVZ D, ZOEICEWT, BT HHEEIC
X BEME Y 27 FoRENIE, KVHEO I VA
AT I a—FIENT LN TE D, —F, SERMEHO
ERBORES G, SEEIEICITMOBER N K& < BB L
TWAZEbEXOND, MIRAEEREHEOREZER S L
THT N HEMERICE LT, MK FoHITRENR
FORT U 2DE T 2L U, SRS, REHEREE R &
ZL OERPPE S TND 9, 2 b OERKE ZENIC
TS 2 LT, EE Y X7 DXV EREREN S

LAV, L2aL, T B DOFIi AT 9 72 OIS ILREIRY 72 3T
MEH AT O BEFE N M E L 220, AIRRFESE TR
V==V T %(T) ) ATHEEBEL D EDEZZLND, H
TRIEEEZ LT, M TEEEE 2 & RO R 2R 22 iR
BHATIC L D FHI AN EE T & 2 AT AR — B A
WIZB N T, — 7223 TRE )RRG5 (58 12 5 hti © &
L ZEmn, ARIERY EF ST PREICER Lz
DIERANHIFEEN D,

AIFFRDORS & LT, BRI DI E ) 2 7 &4
ITPREDORFIZONVTRFATE RN EBRHIT BN D,
F iz, RO GRILESEIEL G T 28 TH D0, K4AF
FEAE R T HIRTE (F m i AR IS SN D b O TiEZ2R <,
BERANA T ANGFIEL D D, MMA T, SSEREFERUIRSRE O
FLBICIRIFT 2720, flE NS T AOEELGETE R,
FIRFLZ, M LASE O 28 & OB OBsE] U A 7 HK % M8 i
PRI CTE TW W=, ZRDZMRLISRFHZ LY
B ENEOLND Z LICHEERLETH D,



<FIESHE AT DN T >
AT SCN A BEE 9~ 5 PR A S F I 72 ),

(2020.12.2 #FF, 2021.325 sz #)

X ik

1) AT . 20194 [ BTG AL AT, 2019, pp23-27.

2) JIFHET. BT EE2019. HARESFF#HAL, $i, 2019,
pp24-29.

3) American Geriatrics Society, British Geriatrics Society, and
American Academy of Orthopaedic Surgeons Panel on Falls
Prevention. Guideline for the Prevention of Falls in Older Persons.
J Am Geriatr Soc 49: 664-72, 2001.

4) Shimada H, Suzukawa M, et al. Which neuromuscular or cognitive
test is the optimal screening tool to predict falls in frail
community-dwelling older people?. Gerontology 55: 532-8, 2009.

5) Yamada M, Tanaka B, et al. Trail-walking exercise and fall risk
factors in community-dwelling older adults: preliminary results of
a randomized controlled trial. J] Am Geriatr Soc 58: 1946-51, 2010.

6) Yamada M, Higuchi T, et al. Multitarget stepping program in
combination with a standardized multicomponent exercise
program can prevent falls in community-dwelling older adults: a
randomized, controlled trial. ] Am Geriatr Soc 61: 1669-75, 2013.

7) Lundin-Olsson L, Nyberg L, et al. "Stops walking when talking"
as a predictor of falls in elderly people. Laancet 349: 617, 1997.

8) W%, LRfer. —ERUESM T TOSMTRMITEE O T
IR T-& 700 5 H—HURTE A dln g & xk 4 & U7z i & i
Fe—. BLERRIER22: 50529, 2007.

9) WEASETR, MTART5 S - fil: Walking Stroop Carpet!Z & 2 #4fE] U
A7 GHOAF FAVE. BEFHRIEST: 44: 219-25,2017.

10) Cesari M, Kritchevsky SB, et al. Added value of physical
performance measures in predicting adverse health-related events:
results from the Health, Aging And Body Composition Study. J
Am Geriatr Soc 57: 251-9, 2009.

11) Studenski S, Perera S, et al. Gait speed and survival in older
adults. JAMA 305: 50-8, 2011.

12) Satake S, Arai H. The revised Japanese version of the
Cardiovascular Health Study criteria (revised J-CHS criteria).
Geriatr Gerontol Int 20: 992-3, 2020.

13) Cruz-Jentoft AJ, Bahat G, et al. Sarcopenia: revised European
consensus on definition and diagnosis. Age Ageing 48: 16-31,
2019.

14) Gray JA. Practising prevention: in old age. Br Med J 21: 545-7,
1982.

15) BSCISE, PR, HUSTEE Sl 23810 2 06 BT T
BED A HINE & AETHHERE & OBIE. A EEERE 44: 367-74, 2007.

16) Macko RF, Smith GV, et al. Treadmill training improves fitness
reserve in chronic stroke patients. Arch Phys Med Rehabil 82:
879-84,2001.

17) Aoyagi Y, Togo F, et al. Walking velocity measured over 5 m as
a basis of exercise prescription for the elderly: preliminary data
from the Nakanojo Study. Eur J Appl Physiol 93: 217-23, 2004.

18) MiHAH, fAHHES - . TR & L CoISHAMTY
HREA AIPEORET. BEFRIERE 30: 973-6, 2015,

19) VEARSEIR, BARHES « il HUIBICIR & U7z i i Eh =
DN RE—H A AT RN & RN DR 2 B & 2 T—.
BEEARIERL Y 24: 281-5, 2000,

20) KEvETE, B =7 VAW BT84 Y
NES 43:96-104, 2006.

21) [FFFIE, fRHHA. Up & Go7 A . BRSAHRE 22:129-36,
2005.

22) Espy DD, Yang F, et al. Independent influence of gait speed and
step length on stability and fall risk. Gait Posture 32: 378-82, 2010.

23) Shumway-Cook A, Brauer S, et al. Predicting the probability
for falls in community-dwelling older adults using the Timed
Up & Go Test. Phys Ther 80: 896-903, 2000.

24) Chittrakul J, Siviroj P, et al. Physical Frailty and Fall Risk in
Community-Dwelling Older Adults: A Cross-Sectional Study. J
Aging Res: Article ID 3964973, 2020.

25) Cheng MH, Chang SF. Frailty as a Risk Factor for Falls Among
Community Dwelling People: Evidence From a Meta-Analysis. J
Nurs Scholarsh 49: 529-36. 2017.

26) Rubenstein LZ, Josephson K. The epidemiology of falls and
syncope. Clin Geriatr Med 18: 141-58, 2002.

EEEAIERITEIREME Vol8 (2021) 29



M Original Article

Does gait reserve capacity independently reflect the risk of falling

-Cross-sectional study of elderly people with exercise habits-

Koji TAKIMOTO* Hideaki TAKEBAYASHI** Manoka YANO***  Ayako HIRAT****

*Department of Health Science, NARAGAKUEN University. (3-15-1, Nakatomigaoka, Nara-shi, Nara, 631-8524, JAPAN )
** Department of Physical Therapy, Tosa Rehabilitation College. (2500-2, Otsu, Ohtsu, Kochi-shi, Koshi, 781-5103, JAPAN)
*#% Department of Rehabilitation, Kishigawa Rehabilitation Hospital. (1423-3, Marusu, Kishigawa-cho, Kinokawa-shi, Wakayama, 640-0401, JAPAN)
**** Department of Rehabilitation, Tzumino Hospital. (2-10-53, Azouno-kitamachi, Kochi-shi, Kochi, 781-0011, JAPAN)

Abstract
Purpose: The purpose of this study is to investigate the relationship between gait reserve capacity and the ability to gait
under normal conditions. It is known that the gait reserve capacity of elderly people is closely related to their life function.
In the present study, we examined whether gait capacity, which can be easily calculated, reflects the risk of falling
independently of known gait indices.
Methods: One hundred and eighty-five elderly subjects who were able to walk unaided and who were habitually active
were interviewed about their history of falls in the past year and classified into two groups: 38 subjects (mean 78+7
years) in the fall group and 147 subjects (mean 74+6 years) in the non-fall group. The subjects were asked to perform
two general walking tests: the 10 m walking time (comfort and effort conditions) and the Timed Up & Go test (TUG),
and the Walking Stroop Carpet (WSC) task (color and other conditions), a double task to assess fall risk. The gait reserve
capacity was calculated as follows: Gait reserve capacity (%) = {(Comfort walking - Effort walking)/Effort walking} X
100 using the time required to walking 10 m in the comfort and effort conditions.
Results: The results of the unpaired t-test showed that the gait reserve capacity was significantly lower in the fall group
(p<0.01), and the time required for the 10 m walking time (effort condition), TUG, and WSC tasks (color condition) was
significantly delayed in the fall group. A binomial logistic regression analysis was performed using the presence or
absence of a history of falls as the objective variable and the variables that showed a significant difference in the group
comparison as explanatory variables. The regression equation was significant (p<0.01), and gait reserve was extracted
as a significant variable explaining the history of falls (OR=0.95, 95%C1=0.92-0.99, p<0.01).
Conclusion: The conclusion that gait reserve capacity is an indicator that reflects the risk of falling, independent of other

gait indicators. It is expected to be used as an index to explain activity and falls in the elderly in the future.

Key Word :  Gait reserve capacity, Fall, Elderly
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