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Abstract

In order to prevent falls and evaluate physical function of the elderly, we developed a new
step test in which subjects step with as fixed tempo to a place appointed by the screen of a
personal computer. This study aimed to clarify the trial-to-trial reliability of this test and to
examine its relationships with fall risk score, ADL independence score, and various lower
muscle function tests (one-leg support test, muscle strength of toe grip, plantar flexion, knee
extension, and hip joint flexion, functional reach, and 10m walk) . Thirty nine elderly people
(men: 11, women: 28) aged 65 and over (range: 65-86) participated in this study. Participants
stood on the center cell of nine cells (1 cell: 32cmx32cm), and stepped rapidly into the cell
appointed at random by the computer with a 40 bpm tempo. Four parameters-were selected
from two view points: total time differences between the step and the screen direction, and
means of the amount of time required for each step. The reliability of the time differences
was moderate (ICC: 0.61 and 0.53) and those of the means of the time required for each step
were high (ICC: above 0.70). The step parameters correlated little with characteristics of
participants (age, height, and body mass), but correlated significantly with fall risk score,
ADL independence, and lower muscle function tests other than toe grip strength. On the
other hand, lower muscle function tests tended to have poor relationships with fall risk score
and ADL independence score. In conclusion, the step test is useful as a fall prevention

exercise for the evaluation of physical function.
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TREAE U R 7 BEK A2 B RE L2 UL 7 5720 (Cutson, 1994), & Vb, HIREEIEIEIC L 28
REEREOMERT - 17 LI, BREIFRIOAZR 6T, HFEELEO L 2 ENEIFFCTE ., mildE o QOL
XA DLHFEMEEIRD DD, RS, AIEBNLECEE U X 7 I3BERE IR E IKFTHDO T, H#H
TP AXRTGN b —= TR T 7 r 77 2 K<Y Anbh T
(Banez et al., 2008; Oliver, 2007), ZIH D7 1 7 T LD FKHERE/KBEDHERF « 1] LR Rz
WTIIHZ<ME SN TEY ., IRERIET D272 D IREERET A PR ERI N TV D,

BRSO RBERET A NI, etk fEfEMEICEN, Bo B EAEEECEEIL, 7 X FEAR
(ZAE R IFCE D b ONLE LV N(Oliver, 2007), Z L5 OB B, 5] TF504218 A L
FEOIEE L LT, BEIRES T A F10m#1TT A F(van der Velde et al., 2007). % > 5 L5347
A M(Gill et al., 2001), 857 A F(Graham et al., 2005) . Timed up & Go 7 % k(Podsiadlo &
Richardson, 1991; Newton, 1997), [FEE®#1T77 A b (Rubenstein et al., 1997), &K% TO
DA T 7ENME(Cho et al., 2004; Medell & Alexander, 2000; Demura et al., 2005) . /X7 >/
Z6E7/) [(Functional Reach (Duncan et al., 1990) . BHIR FINZ S (Atwater et al., 1990)] . T
e 717 A b [ h B3 7 2 B (Jones et al., 1999; Yamada & Demura, 2004)] 72 &3
EINTND,

INHDT AT =< A, milE OF EREEREKEDTHI & & b7 X MNEMER KD =
I YA XL AERED N R L G TE AR THI TH D, Lo, EBEIXRERSMNL
FEA R BBAHIEIR AR 28 2 72 & 2123847 5 (Oliver, 2007), iR 7 2 MIW3 it FHRiIZ
X U7 EB 21T 5 72 BB 2 55T 5 K 5 AR s ELIEF A4 LIZ < VW(Demura et al., 2005,
Nnodim et al., 2006),
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BLIRF~DOXSEES L, XFFREEmNICH KB MIE ZH D LI/ NT VAN EERIND,
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by 2 2 7e ANELRII & L C, Demura et al. (2006) 35 X O Shin et al. (2007) 1%, @ H
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T HENEIL, BT AR DO RLEMED G L, AERIVELRE S m £ D etk dH 5,
DICZOHEFFHEERET A M & LTHET TRABE T 7S XELTHLEIEEZLD
N5,
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2.1 WbrE

PERE I, BEAERICBON T2 8T, 1 BOEEIHE~OSMNE 1 L B L
T % 65 kbl @ : 65~86 m) DTEE MR BIE 11 4, Mt 28 4 DF 394 ThH 72, £ 11X
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AT RIRETH o 72, 7B, #BRE I ITRIE IS BERO TR, BB X OHEIZ OV CEEM
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WERERED 9 b, R EERELZREMEEDRD NN T2DT, BITEBE K E2HE LT

277,

EHIERAT v 7T A b

X 11%, WEERICED AT v FHIEOHEIEZ R L T\ 5D, #BRE DRI, BITohry— b
(Walkway MG-1000, Anima, Tokyo) Z g% & L 7=, Z OXEEIIHERFE O RIENHF RN OBER T 5 F
TORR ENLEGHREZ 7V 7 JEM % 100Hz (IS CTRHL, 78 3 U ZiidFkd 5, v— MiE
32cm V05 D 9> D IE T TXRY) B iz, ERE ORI 2mIZ 17 A F T 4 AT LA Nkl S,
— LT 9 DOIEFERER ST, FHUBHMEHER. 7 ¢ A7 LA X 40bpm DT > KR TRKIZ
ATy T HGFOESTERIREIZSLT L, HRE X2 OBFT~AT v 7T 5,

M2 I3 RINDAT v T ER LTS, AT v 7L, 20 A7 v 7 (30 Bf#H) T, BEAFTD
EFE (R—bRTvary) HoAZ—FL, FABRD8 SOWTANIHMTAT vy 7L, &R—
LARD Y a ANTRTZE BBV LIz, KT A MDBEE, $REICAT v IR 2—r 2 FHlSR
WK ET DI ENEETHD, ZIUIAT v I NRE =BT X AIERRET D 2 L T
IRTEDN, TFUXNIEET D ELECTNOMTAT v 7T 20035 i LIz \WZ &b,
TUHBIAT v T LIctk, TOAT v T REB—LRT Y a VIZRTZEIC L, ATy 7D
7R, ¥ 5(Shin & Demura, 2007)2MER L CWABEET VA RAT v 7T A MBI BT v
ﬁ%%ﬁbko

s T THE IR EINTZHRA~THTRRS AT v 795 2 &R L, FHUBRLGHE]
u\%%%ﬂ@mﬁ&%EMTﬁéif 2~3 [AlifE L7z, #iE%., ARIT%E 3 /M OIRIE & #-
AT 2EIEE L7 WO REEINEICAT v S LEEAIE ELVIEICAT vy LE L,
WDAT v TH24TH X ofan Lz, Fiz, R0k, KA EXCHEEND > T-581E. £ 0k
BExaHIBRL. 3EIHOWUEZIT- 72,

ARKAT v 7T A NTIE, MEHERIOLECTAT Yy FIELN, T 1 AT v 7T EIZAR—AR
VVaUIRDAT v INEENTNDLDT, HBREFIZH LN UO T L TAT v 73 5 alaedt
bbb, £ T, BEERAT v 7OFMOELRIL, BfEiER E & AT v 7 HERIEH & OB
OFME CFHIREZE) 1[Nz, AT v 7 ORM O FEE CFHIPTERR) 288 Lz, £z,
R—LRTvar~DAT v I TFRRETH DL Z L h, FiEE. ®2A7T v (20 A7 v )

BiFAEHEERE AT v 7 EOFHEEE, BIOFR—LRT T a bR T v 7 (10 A7 v
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7)) BT DHEERRE AT v e DREFREER RN Lz, BEIL ALK a ryinbnR
T 7 (10 27 v ) ~OFHFRERRH, BLXOAR—LRI v a v ~RHEAT v (10 AT v
7)) ORI BRI L7,

2.3 BBV 27 H AR ELES A

AU 2 7 I3HEMHEE Y A7 78X A b (85K, 2003) Z HWTEHEG L7z, #CEMEE Y
AT TRARAL NI, HTRADIKT, NT U ABNOET., BT, BRI K 288D 2
7. BRI K D8EE ) 27 | S OAIER, ST OIK T I L OEENT T 5 A %2 & E i &
% ADL OHIfRED 8 EK (15THH) oAk I D 2 HEOPFAEZ (85K, 2003) THY ., 5.1
PLEISHREIANA U R T LHES D,

H g 7% B S EA50%, Falls efficacy scale(Hellstrom & Lindmark, 1999). 3 X OVC#EH4E ADL
TN L 0 R L 7=, Falls efficacy scale I3 H % ATHEMEICKTT 5 13 THEIZXT 5 AF % 10 A
i CH ORI 282 C & 5 (Hellstrom & Lindmark, 1999), CEHE ADL i IE, 12 A
@ ADL Si{EIZ W Tt E & 3 HHE TRl 2= CTH 5,

AWFFEDOYERE 1T I 2 KA SO REBHFEIIE 1 IR T B0 ThH 5,

2.4 TIAHHERET A b

THERET X MX, BHE) - B, KEMRFENOIEE S SNDHM, T U AReT), B THE
NTAMEER LT, $7obb, TROKEEORHE LT, BEHEE, RESIEE, KR
i, 3B L OMEMEOSERMER (kg 581 - B NT U AGEE LT, BRSNS (D), 77
Y7 vatnl—F (em), BLOBMTEEN & LT, HRHEICL D 10mART (BY) 2RI L 7=,
BEERMAR 117 A MiX, Hand Held Dynamometer (uWTAS F-1, ANIMA, JAPAN) ZF|H L.
FEFAMCLVPE LTz, FTEHTALARE S 2 FHE L2, WTIDIOEROOREGE R
TOPRE NN IO LA D 5 HRE W) FHME AR L, 2 3T OFLE 2 AT IR L
Teo RIEROHRELREBT, TLSMIEN LRI TRE LTz, 777 a ) —F T,
BAHERFE IR = FRDJE 2 JFED m S ORETHEE L72HEMERICAIL T h, mizicffiLe
FlE FRRORIE L2 EROFAIZE DY, SRR LAE FL2aifIcfiEs & nTEd
FEHEZ JE L 7= (Duncan et al., 1990), 10mATiX, LAEICHTTE LA TRAHEEIZL S 10
m A TIRFDRERH] 2 5] L 72,

2.5 AT L

ATy T A NEFOBITREHEME 2 MET 5 72 O IR S (ICC) nEHEnT-, &
T DO ZEFIFHE D & D — BRI TRET Lz, AT > 788, B ) 27 58, & P
REEET A b & O AERIRIZ, BT Y ORI L 0 BE Lz, AWFRICI T 2R
EDOHEKEETL 5%ICHE LT,

3. M

F2IAT v TEROBATREEMEO R Z R L TV D, BIEET & OFHRREIC TR TR 2
TR NPT, AT v TOVHFTERFICIEO TN O RATRZENR D b, A—Aw
VyarmbDOAT y FIFAEITIER L, R—LR YV a3 U ~DRT y TIIAEICERNM LTz, &
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WFIREER%EE (ICC) XM HE /R & OFFEHREZEIZRBW T, 0.61 & 0.53 THREE, 27 v 7 EHHT
PRFICBWT, 0.70 L EE @BWETH o 72, BLEX Y | BIBEOMT Cik 2 3T OFEEE v
THENT LT,

R 3NIAT » IEE EWERE R, BBE ) X 75, BEAEEESESA, B IOV ikmiRe
T AN EOMEAMBUREZ R L TS, AT v 7, FleH &, (KB & O fk L
T ERAHBENTRD Do 7oA, AU R 7 5L BT AL, RBHEE & BRL
T RET A b E A EARPRELTOMEENRD bz, B Y 27 &R 8 B AT B SLES
FSAHE CHBE MRS b, Fall efficacy scale & SURME ADL 5 l3m W HHBEI TH - 7=, T
I FREHRE & OARBIC IV T, 58] U 2 7 15503 10m 1T & DA, B A ESSIEBIR AN & |
Ty vat Al —FBIO 10m BT EAERMEMENED bz, TS A AR O
SRR 1 2R E . PRELLTOMENRO bz, HIRFHSL, 777 v a bl —F,
BEOR10mBITT A MI TR O—88 & O E /2N LA H - 7=,

4. BE

i OEAR), ) ADL 0% IS TEME (BEENE) AEENTEBY ., HFEEEAN
IZ AN TIER AR T H(Creel et al., 2001), HFEFANEIZRAIRKTHHIET TR, &
ITEENC K> THEEMET T2 Z & bl ST 5 (Gregg et al., 2003), X 512, T
TRFH 1037  ABEN HEEE5-T 25 Z &5 (Usuda et al., 1999), TEROFIAERE FL—=1"
TUE, BATRES). TP, 23T VRABNOBGEIZE AN Y ToN TS, L, &l
FHOWBIERKRO—2F, BITHOOEIERLRY v AL TANT U AEHT Z & TH 5 (Creel
et al., 2001), D F V| REEXFFRMEICIIT D LK & BEEN xS b EETH LB, Z
NHxmHL ~—=2 ROl EI I ICRE STV, £ 2T, Fxld, minE Ofs
BIFBIOT=DDOF LWEHEERE ML —=27 BLOFHEFESE L CHIFEERICER KIS L,
BORT v 77 R EPFET 2 HEZRE LT, ZOBUSIC L ARG, BT TICE G
T8 FRAE 1037 L ARES). EHITIHRE ) R 7 8 HSAEH N E & COREBBREZR T 50
FRAE L7,

AW OPERF 1T EOMH < BEEIEZ =D, MHEOMLEDRWEEREKE Th-o7,
Fo, B1IEINS 2RO 2 =T 4 —P—7 LB ML TV e, 2ERE DSATED Obpm D
ATy TTAMIBWT, TURICEND Z ERLBRICBITTE I, 72720, 39454131
RITHOAT v THIIANT U 2ZL, T2V E LT, L2L, 60bpm 7 U REFMH LT
TEEBRTIZ S LT 3L DEBE N AT v T VRIZOWNWTWT 2o T-, LizR- T, BT
DAAIREZR IR E 1% LTl 40bpm 7V RICE > TLREILT A MeHEETEHEE2HND,
7=, 60bpm X VBT KR TH 5 40bpm T > T bW HEFERIIH T D ST IEANZEDGRD 5
L. BERERHMIET A RE LTAITH D LB 2 bz,

ATy TEBOEEMEIT, BiEfERE AT v 7L OVEERED 2 BEIIHFREGEAT v 7!
0.61, m—ALKRT T a VinbDORAT w7 0.53), A7 v TRATERR O 2 BEITE ol (F— A4
RO arMmbDAT v 71 0.70, IR—LR T g ~DAT 70 0.77), Demura et al. (2007)
R L 5% DY R HA AT v 7T OEFEHEAEICOIT 0.9 U EThoTo L #ltE LTV A,
F 72, FBLH(2003)1X, 10cm DO F EDE~DFIE, KA~DOKEAT v 7 (5[8]) FrERH % &
H3-% Modified step test (MST) Z4#R L. ZOEFEMEIINTNOLME 0.9 DL EDOE VRN
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HEThH-o72Z &2 HE L TW5D, 512, Shin et al.(2007)i% 40bpm AT v FITHBIT 5T R
& BRI OEDEFEMREIT 073 TholztMEL TWD, AIFFEDORT v 7T A M,
INHOT AN LR L TRRREDS L IHERWEFEETH -T2, ZATHHRORAT v FIEAT v 7
FRIZ T OZOEMERIE 2R L CEMCTEXDTOLE LILAT v Tl A & HZ LINTEX B0,
KT A NOEIL, 7 X NNFERIND AT v P EICHEEEIZIS U A MERH D | S LN
mWEWR D, DFED, BOOHAORE, b LUIRKEHETAT v 7EIFHMTTE 288
BET A N EIXRARD HET VRICEDARAT v 7T A MNIAT v TEMEOME X, WiitEn
S D E&Z2BND, AFETIEL, REEEZIT O ANHEERE D HENE L2 3B TE 5 &

IMEFIT AR T, LinL, AT v 7O ERRIIAR—LRT v a v hbDRT v 7 LR
— ARV g DA T y FTEATRIZEDR® AL, B DM L7-Dlokk L, BEDNIER LT,
ZOZENLL, BATHOART » TR N ERICZE L TND LITEWEI, R—AFRT v a v
MOEDAT o FNET X LR THDICR L, 1 AT v T TEICEENDLIHF—LRT T 3
DAT I TFRINARETH D, THITEDAT v I NEENDIT-DOIT, AT v THIENZTE L
RODINE Ly, Atk EOREORITHICE > TAT » THIENZET 2 0 et 2 M5
N5,

Usuda et al. (1999)1%, ZHEEMEIZBWNT T 7 o7 v a ) —F L 10mg KA TEE T A
E7RFERE (r=0.422) 23R HAVIZS, W MM R EYED ) OREE L A ERHEENTRD 5
NI ol &G LTWD, AFROFMEIL, SFEREM ) CHREMED LTEBY, 2ol
BAUZ I CE oW HAEMEBEIE B LR TH Y  HEORE I BRBREThH - 72, F72,
FARAISE S, 77 o7 v a U —FH 500 10mBATIE FRGH I &1 & A BRSO 572
Mote, =T, AT v 77 A MEFIT R BHEIRE ) 2R < 3_XTO T 1 & B E 2 BIRAE
b, FRICEREEIEIR . BRI ) & OBfRIZRE D 0T, S HIT, AT v T A MESUIE
IRAMISL S, 777 v a ) —F, BLO10mABITE b FREDOBRNED Sz, AT v
TEILZ NG O FEHEEE 2 GIERIC L TWD EE X b5, BIRREN. G, 777 v
a7y —F BLO10mABA 7L, HEAEN B LS A (Fall efficacy scale, SCEME ADL 455%)
RO BIERDERD BT, BEMHRE Y R 78R EIZBRFRD Lo T, £, T
102 < ORIEH B IE, HEATE B SLER RO ETHRE U R 7 1558 L EBRATRD b
ST, L, A7 v 7EEIE, WIS IO OSREFREDT ClIdb 508, A E2BFRN
WO HILTz, Yokoya et al. (2008)1%, HAEMK U A7 BEixm Y A7 B L 0 LR HSN BICEND
23, #8277, BfEEE Z L, Sitand reach, 10mEFEWHRIT, 6 2 MAATICIIAEEZNGRO LAV h
Sl Z e EHEL TS, WAV 27 G RIXE R ERLSMNC G EREE, NS E, PUHEE,
P, DB (REIRZLZ) R EREERLZ L, BLXO2HHEIZL S 15 HEORARSRTH DT
DHBREREDOMENZEZN KIS IS WEBZHND, LoT, NTUAT A N T, BT
T A MIEHE Y R 7 LRRDBRD e o To EHERIE D, AWFROBERE TN T, i
UATEREAT v TEE OMICABERBRARD LN Z NG, KAT v 77 A MItxafH
TIOBLENO A EEZZBND,

AWFRDOEEIERAT v 13, A—LRI T a0 T U F AT 8 FIIZ AT v P L ir
L. Z20%, A=KV ar~ET, DF0, fIEORT v AL THBE LA, BE T TR
LTAT Y THTENTE D, ABFETIE, #HREICLTHR—LRT T 3 VTR /XF— T
HDHZEIFMBATICHEL TS, LER-T, HBREN 2RITHICLTHR—AR T v a VIR
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HZERBMEL, 1 ITHLVEAR—LRT Y a U ~DAT v TATEEFHENELS 2o 7200t Lil
2N, Bt B LART Y a VERERET. TRTORT v T % T X NIRRT D HIE L RGE
THMLENDA D, Fio. AT v TENEIER LIALEICAT v 7 TH5 202 HEL, 2D
% ENRRAT v T ROBEROMLST (B SELRFLTHEESE S, REAKZBE#RSES) 1 IHE
L7Zghnote, L L, A7 v TEMEEZRGIT 5 &7 4 —~ U RATEBET 5, oL 2L, kD%
Erzm< LTHRFRmAER S0 | SRS ESRZE S TEOBEHZ RE T
UL, REEWPERTDHEBZ DI, XTI ARBNDOMANEEZ L VKT L EEZND, &
%, AT v TIMEE T LTIEBA DR T r—~ A FHf~OEE 2 ELETE, HEXAR E )
BIGET RETHA 9,

PLE, BEERAT v 77 A MIEEE Y 27900 § AT ES S 2 K U, &8 T AR
TANELBRRRBO LN AT A N EEBEZLND, 5%, MHie N L —= F RSl
BIRAREFA~ONE, T A MEEDOH v MATHEOREICHET 2Bt 2 ER, £-REosy
REEEE L~ L & B9 Rl I E TIER L, BEDREEICIG U E DR E 2 Wt 2 R H 5,

5. ftink

AL T, S5V A7 25T 5 HAHET A b & LT, —E7 > 7 (40bpm) CHEjE FIZ7
VHEBIRRENDMBEICAT v T T 57 A N ERE L, BN TRARERERE 2ENLES
WCRET D5 ENFRETH o7, AT v TEBORITRUEHEMEITTRE S LIXRFTH - 72,
ATy TEENT, BRE Y R 750 BEAEIRANESA, BLOEHE THGKEIET A N EFER
BURAZRD bz, Lo T, KD RT v 7T & ME, FIREERERAT 2 i 2 7- BT o=
DI HH A XL LTHSITHD LR sz,
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B (n=11) Z1% (n=28) £ (n=39)
mean SD mean SD mean SD
F i (%) 71.8 7.3 67.8 5.4 68.9 6.3
BER (cm) 160.3 7.0 148.2 5.0 151.6 7.8
*E (kg) 60.9 8.2 51.0 7.9 53.8 9.1
THRE (cm) 36.7 3.6 38.6 6.3 38.0 5.7
ThEE (cm) 75.8 48 73.0 8.2 73.8 75
HEMEZE)RVER (F) 33 1.0 3.0 1.6 3.1 1.4
Fall efficacy scale (=) 109.5 21.2 110.3 22.8 110.1 22.4
XEIAADLES S (5) 29.6 4.1 26.6 4.4 275 45
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K2 RTVIEHORITEERM

T3iTH 24T H
mean SD mean SD F(1,38) P ICC

EIEEREDFHRE

2TV (s) 106 044 102 0.46 036 055 0.61
R—LIROL VDR TYT  (s) 1.16 048 123 047 0.72 040 053
ATYT DT ERFE

HR—LRIavheDRATYT (s) 164 026 180 027 2888 000 0.70
R—LRo a3 ADRTYT (s) 115 030 097 034 3079 0.00 0.77
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