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Abstract

The purpose of this study was to examine the association between the stepping rate (leg
agility) and mobility in older women. The participants included 108 older women (age: T4+
5 years old; range: 65-89 years old). The stepping rate, mobility (timed up-and-go test [TUG],
maximum walking speed), muscle strength (handgrip strength, knee extension strength) and
balance (one-leg standing time with eyes open) of the participants were measured. The maximal
stepping rate in 10 seconds, as measured using an industrial stepping rate counter (Stepping
Counter; Yagami), was used as an index of agility. The participants were instructed to perform
alternating steps with each leg as quickly as possible for 10 seconds while in a sitting position.
The total number of steps for both legs was used as the participant's score. A multiple regression
analysis was used to evaluate the association between the stepping rate and each of the other
variables. The stepping rate was 74.8%+14.2 (range 34-108) times/10 s and was not correlated
with age. A multiple regression analysis adjusted for age and the body mass index revealed that
the stepping rate was associated with the TUG (8 =-0.239, p<0.05), maximum walking speed
(B =0.446, p<0.001), handgrip strength (B=0.354, p<0.001), knee extension strength (3=0.281,
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p<0.01) and one-leg standing time (3=0.301, p<0.01). The results of the present study suggest

that the stepping in older women is associated with mobility.

Keywords: older women, stepping rate, mobility, muscle strength, balance
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BT, E FOEBOF TEANBZHDTHD., BT
BN, W7 - FRAT - SRR - R - THEUE - B
HELREDKRTomEE, 6 ZHiHdT 2 FAROES)
HIER DB ZENIH > TI LD THlEEE 72D (Snijders et
al, 2007 ; Rosso et al, 2013). #fTRE 2 & /- HEH) -
BEIREINE, @il O SR E L OLRER - 1A RITHENEY
HENED 5N TS (Reid and Fielding, 2012). =%
7o, ) - BERETIIBTHE THMEND 2 ENE
<, EIRFITBWTHTHEER, A S BIEEDN
WZ & (Studenski et al, 2011 ; Middleton et al, 2015)
M Hvital sightDFEE TN TW S (Middleton et al,
2015). iR E O BRI E LD RER - W LD 72D,
—EL L OBITRENNE LIRS,

i OME) - BEIRES) CRTEE) OfREE - Mk
ZHMWELLEERHELT, HiNC2FRBATO%RER
FELZEB N -2 7T TRL, TS
HO ML —Z > 72/ A 72 EGHER) L —
ZUUMNERINTWS, EEET N —Z22 713,
FIZESEEmEZNFEL TITOR TV AN Z N

(Fiatarone et al, 1994 ; Taguchi et al, 2010 ; Pahor
et al, 2014). E® - BEHEEHITIE, HiS, KM
SR ENMABEIZBEE L TWD Y, 57 &kt
REUBEESED - BEREH & OREEIZDNT
DLET > A7 GFRE - AL, 2006 ;5 /K - %,
2015). EleE OMEEN N L —Z 2 V123, M auR
AN, FREDPNT D ZARIO N L —Z2 713065
AWDZ &, BEERNL —Z2 T FO0ZENEELWN

(American college of sports medicine, 2013). @
13, BERBORRS, YJDBADORRIBIUHOE
MEHEED 3BERETHRINTVDS (CRE, 2000). 7=
BT, EEEICBT 5 G RESORR - M EDZD D
Mo—Z227EUT, iefiNy—omE L, #hiE - i
RO SSIIIIER D EIRE - (KEETO ML —Z 2712
o> TEIRE - BEETO R L —Z 2 VHERINT
W5 (Orssatto et al, 2019). LD Z &y, EH-
BEIRE ) OLREF - M LI EE, DEDRBVEHETDH
DEEMLE L —Z 2 TIERTH 5 etk 2 o
5. UL, Sm&EICHTEEE N —Z 2 T 0% E
COWTIERE L ZRMBIRINTE ST, THZE
BRRKEECTHAIBADIOBEICERZH TN —
ST DEENLEEN TS (MR - 8K, 2015).

BEEMEOFHMEEE L TIE, FvESTRATVvES Y
DEDITRHEDNHIMEICL D H DO, KEMHE D
N—E—DXIXEHGDRBIMEICIZ2bDHD (R
B, 1973 5 SCERERE, 2000), SCEERLZEE 0K -
R NFAE T, Sl 2R\ /23 XTOFfnEICRE
BEEOMHWSNTWS CLEREE, 2000). AT
BT, MEOBEHEHEEORES L TR B TO R
TvEXTeHAnE CREE 1973). ZOXTFvyEXT
13, BFICHERNT 228 T, mle TELETHERIK
BU TR 2B EnER) 21TV, 10D O AR B S 8
HMZFEMT 25D THS. mmFEICHBNW L, B
ETHORAZETHENL GREMS, 2018), &
BB Z D RIFEIMEIC K 8HEET X b TIE, #HEC
TlEEEZ UIERICGHECERWITREENH 5. Eik,
NMIRBTORAT v ETIE, RO H/INT —0
HEEEBTDOILEND D, TDD, RWFFLTIE T
DN H/NT — D BN DI T B0, KT
JERLTDRAT v EX T2 FMA LT, AR THRAL X
Ty ¥, EinE OREIEE SR OBRERE L
EWFRICBNT, BEEORESL THRASATVS

(Yamaga et al, 2002 : Takata et al, 2007).

Fie, HE - BERIEEISE SR L T
%< (Simonsick et al, 2008), HiC & MiZFZEEMN S
BEOMET) - BEREIEENL W & Musich et al,
2018) MHESINTND=D, NETHOBE SN S LMt
i 2R & Ui E) - BEIRET OREF - 1Al L&kt
THZELEPFEETHS.

AWZE T, MEEiE 2 dRE UTMNEBEEDR
BETHH ATy ET LiEH) - BEIEET & ORIfRZE MR
5L EHME LK.

2. Ak

2.1 MxRE

AT DR REL, 2005~ 2012412 BV 5 IR B AR R
WEHTIZAE(E 9 % @il 12 U C, mELIRITT > 2R J13H]
ENZBMU 7=#253% (BW19%, Zi1744) & U7k
EITEIEIBEILANS2H ORICKIGHT O NREES U
IZERABERFICTEMBL 2. MREIIRIBET DN Z
IR DB 7z, SEOBMARUL, 20054E411004 (5
M504, ZMB044), 20064EA2144 (1044, 1144), 2007
644 (134, 5144), 20084E A1954 (2444, T14),
20094E/3 784 (1844, 6044), 20104EA3814 (1544, 6644),
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1 WREOHEH

n g+ BREEREE e /IME RAME
il (%) 108 4 £ 5 65 89
HE (em) 108 1478 £ 5.5 134.7 162.3
hE (k) 108 51.0 =+ 84 35.4 79.2
BMI (kg/m? 108 23.3 £ 3.2 17.0 32.9
ATy E>Z (E /10 #) 108 748 £ 14.2 34.0 108.0
Timed up-and-go test () 78 6.7 £ 1.1 4.3 9.7
RABITEE (m/ ) 108 1.9 + 04 0.6 3.2
#h kg 107 236 = 3.9 13.3 33.0
EHES (kg/ 1KHE kg) 105 05 £ 0.1 0.2 0.9
BIRA LS () 104 56.9 £ 441 2.0 120.0

BMI: Body mass index

20114704, (1244, 5844), 2012436144 (1244, 4944)
Thole. Fi, SMEEIZ, 1EIH1204 (HBH444,
PET644), 2[E494, (144, 3544, 3[EN314 (944,
2244), Alelin214 (544, 1644), blalv194 (T4, 1244),
6mEIN11% (04, 1140), TEIM24 (04, 240) Tho /.
TDIH, ATvETDOT—FMNIETHESNT=65
A L DL E10840 (CEXFERTALM) ZMiidRe L
7. ROTREICERFEIZML 2 F 2B W T, RlE
NOBENMEBEZEND I END, MEFEOLMZALER
FROF—I29 2720, WINOHEFITBNTHEHRHD
F—% 2 AU AR B D T 5 E ORI,
FKUIRL L.

AWFFEIL, 20044EFE K 0 RIGHT & FERARE K#E0 3 [F
T ENETHODD TR Z2 4 —270Y
7 MHEETESE ) ([EH S, 2008 ; AWM S, 2011 ¢
5, 2017) O—BRELTERLEDDTHD., HEHED
HEIX, NMETHRECBANY 7 TANOLH, EBFECT
MICLB2BMBR/EEZ2BL THTOELEN T/ &
REFITIIFERITHIEOBE, FIE, Flik, AR, H
FEDHEREIC DN T EB I COETHMHH 21T
VW, HETOMESMOMREZ G, RBARMIL,
BARBERFME/NEES (8-35) TX2KEBEHET
Ehl 7.

2.2 HMEEBBLIWAEAZE

EITRIEITER L Tld, MREFEOMEITHT LMD
HELRRIE TP I D 7201, SHERIC o RE (104
FEE) ZEATEBL. /2, HIERHIENZREN <
o7z

2.2.1 BIRIEEH
SHEHIEE LT, GERIOKEZBEIEL -, (K&
WFARANIEN S (TBF-310, # =& #8) ZHWTHIEL

. £z, BEBIUOKRED S KKIES (Body mass
index; BMD) zZ&HL /=

2.2.2 TFEEUEM

RGBT, AT v ESFICKDFMMLEZ. ATy
Y3, WMTEMABICTEADHZ TEDETHER
SWEHIZ B KEEEDOEEIC L VFM L. AT v E
> OEERIEICIE, RICRE S N7z MAKDOROHIZ,
EANZIZHDAENZ T > — I BED NS & HE)
MIZAHT > hEh, TN TOYINFERINDE ATV E
SRy — (SP-T, YAHIME) 2wz ATy
v R, 10BMToOREAENETND KERIEDE
FHE & U7z, HIwiRemsfryy, mefEzHlEEes Uk,

2.2.3 E#H-BHEE

EE) - B EAE S11E, Timed up-and-go test (TUG)
BLORKBITHEIZL DFEM L /2. Timed up-and-go
testld, R FEEML SHEANL L3mAT A O I — > %[> T
TCORFANEFET 2 ETOFNRERMEL, PRI
by Ty FEAWTHIELZ, BEICELT, 4
FHICWETELROFETH S IDITHERLUE., HIEIZ2
FfFV, BEEZEHEEE Lz, mRSTEER, 10m
DEEHE 2 W BN LB ERE S U 8T DRl & &
ORfEZEEL, BHUZ. HEX2ETY, RdEEE
HEMmEL 7.

2.2.4 FhH

N, BB X OB I OFE L 2. B,
T IVENE (TKKS401 7Y 7D, #eR T
FALED 2 HWTHIE L 2. MR EA TN T N2EFTWY,
EAOREEOFEZREME Uk, BHEDE, M
i hEr (GF-300, YA I8 ZHWw, fEMLLEHIT
THE L, BIERS, BBEEiAEZ0EEL, R
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DOALEITIE T — RRIVITHERE L 72~V b 27, JIE
ICBEL T, WREFIIHTHNBARS I THRZHET 2 X
DITHIR L2, PlEREAZNENLETY, LD
BfEzREE S L.

2.2.5 INTUREE

INT ARG, BRI BICK ORHE L /2. B
Frig R, A by Ty FERWTREL .
KRS D S RERAL A RICHE W R CRIEZ# T L
. Fie, WEELEETNENIETTY, HAMEZ HE
& L7z 7220, RRHERMIZI208 & L.

2.3 fREtEEMR

FIHH OWEMIL, FEE L EERAETRUZ. T
HEE S EE) - BEIRE S, MBI UNT O XEEHED
BIfRIC DWW TIE, Pearson®AHEE /3 HT (Model 1) B &K
Oy EBMIZ Hil 2 5 & U 7= mRAHEE 707 (Model 2)
{77z, Fim, TREBENECES) - BEIEES, HihB
KUNT PRGN EOBRERTFT 52012, Fin s
BMIZGR#AEREL, AT v T BT, EH) -
BEIRES, M NBLUNT > RREH 2 FNENEEEEK
ELREMF (X7 v TT1 XK &2fTo7z. et
f@HT1X, SPSS statistics 22.0 IBM#:#!) #=HW, H
BAKEIZTRTE% & L7

&2 RTYEVULES - BEIEES,

3. #R

zR2AT, ATFvESTELER - BEIGES, BBV
INT D ARN EDORRERLE. AT v EZZIE, TUG
(r=0.270, p<0.05), FARAFFHE (r=0.467, p<0.001),
) (r=0.366, p<0.01), BEMIE S (1=0.222, p<0.05)
BELUBHIER BB (r=0.330, p<0.01) O£ TOHIE
HH & OMICERSHBEMERNIZED 5Nz, £, Fin
EBMIZHIARR E L2 mAEBESITORE, A7vE
> ERES 2R < PIEEE & ORNICE BsBEREE
HHNTZ. BIZIFRLTWRWD, AT v E T EE
& ORITITE B/ HBERRIZEED s ish o 7z

#=3T, Fip, BMIzREBELKEL, XTvE>Y
EMANLALR, TUG, mKBiTEE, #, BWESN
BIUMBER BB EZZNTNIERBAR E LU -EH0l)F
S (AT y TIA XK OfRERLZ. ATV E
> 7 ETUG (B=-0.239, p<0.05), mAKLTHEE (B
=0.446, p<0.001), #2771 (B=0.354, p<0.001), & fif j&
71 (B=0.281, p<0.01) BEIUBHIEA BB (B8=0.301,
p<0.0D), EBIEMNFED SN, NS DOH THRASITE
EEORENRbEN > £z, RITIIRL TWan
INZEIMLGEOR L KR L R, E81> 71—
2 3 T (variance inflation factor; VIF) 1%, W3
NHIHETH D LELEGEHEDOREILIA S N> Tz,

BB LUONT  REEH DB

Timed up-and-80 gy joet i " R ) PRS2
est YA S)
Model 1 AFvET -.270° 467 366" 229 13307
Model 2 AFvESYT -.326" 5307 .362" .205 287
Model 11Z, E7 Y > OHMBEBREZRL .
Model 213, & BMI &A% & U= RIHEIGREE R Lz,
p<0.05, *p<0.01, **p<0.001
X3 EEARSH RTvTTA4XE) OIFER
eI PLRVAZ AL~ B R?
. A 0.497" .
Timed up-and-go test 25y e -0.939" 0.319
o P ATFvEY 0.446™ .
SRR oA 038" 0.339
A fih 0.360"
B 2FvEST 0.354" 0.328™
BMI 0.228"
ATwEYT 0.281" .
R ) - 0261 0.155
ATFvEST 0.301"
BRER A AL B F fin -0.282" 0.211"
BMI -0.177

MSTAR : i, BMIBRURTvE>S
*p<0.05, **p<0.01, ***p<0.001.
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B - BEIHEST & OBIfRZ BT L S 133 2 DR
DTRALZSB0N, RFETRTEMTORAT Yy E >
7% NI OfRE & UTEH L2 BHIE, @i
BOTIIRERE FTROREAERT 2E0% < CGEEM
5, 2018), (REBEZ LD KWHE 2062 &I ST
A NTldEEhc a2 L, BEEZ EMICHET
ERVWTREMENH 220 TH 5D, Tz, BRFEITBNT,
REBE 2 LD KEMECO XD REEET A ME, F
Je DI TR0 iN T — D ENFMIC K E < ZEL, Mk
FRDOERMN TR S NI WATREE N E 2 5N 5720
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AR TIE, A5 v ECTRERASTEE, TUG,
NBIUNT > S ERENED 51 /z. SHITED)
W, MR OB IR &R O RMSEE T 2 U
=i, 2012). ERHEOSITIE, TESRO#SLESL
DOZGOEADFERVIMENBETHD, FRREH%
5 NEOEMERRIL, A7 v ES T OEICHEL L
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B EIEHENEET S Z & (Clark et al, 2013) 05,
ATy ETEEENROEN O EEASND. —H,
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AN ETH D, BITEHREROVWTNERAELLE
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DHFBEIBIOFHOEHMEED3IDDOESR (KE, 2000)
EQEETIEETHD MG, AFETHRHALEZA
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e A BERBEENRED SN b D L HERIN 5.

AW, AT v EXIMNEREOES) - BEIREST D
WEICHEN BN L — 2 2 Z IR0 EEIMENITD
WTHERTICHRET L 725 D Th 5. Hilae L7z L D IR
FKTHWEAT Y B2 TEENT, RTICE-S 72 IREETT
SHEETH 2720 FEAOEHENDIRL, ElmE Tl
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L —Z 2 TMMEHINTWS (i 2009 ; Apte et al,
2018). izl b Ly RIVBIT R L —Z 2 Fidxt%E
ZRLy RV ETEFHICESL, AU2H—TTA b
Lo TREZ B L TS5 B L —=2 7 Th
5. EFREREENGE Uzem Ly R IV
=22 71BN TIE, STEEOHENNED 51T

i Rl B S NN CEE) - BB & OBk

W% (Thomas et al, 2007). 7z, &EED NN
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EOEMTHHIRH/NT —0n EAZED 5N TS

(deVos et al, 2005). X 5IZ, EEHFICBITFBL I
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fHEMEE L D B EHO S DM IR TH S
ZENHMEZIN TS (Reid and Fielding, 2012). A
oz s, KBESHEEDOL DAY AL -2
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2007).

EZAT, EImFEICRPNTCIHEAFEOHR THERNS
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ZHA O i@ SIEBEOEK T 2B /5 L (Clark
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O DB N L —Z 2 ZIEIZ DWW TIEHA S TiRE N

(American college of sports medicine, 2013). &M
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ECELRTHRRSBABMADREIETHDHAT v E
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