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Relationship between risky gait patterns
and gait linked to falling and |
the Timed Up & Go Test.

Nobuhiko Bishu, PT, PhD Taisei Yamamoto, PT, PhD

Kobegakuin University, Faculty of Rehabilitation
Department of Medical Rehabilitation

Masahiro Kawagoe

National Institute of Population and Social Security Research

Timed Up & Go Test is a concise procedure that can obtain objective measurements, so that it is
often used as a means to find a high risk of falling. The effectiveness was proved by previous studies.
However, many clinical experiences suggest that fall risk can not be fully predicted by the scale of time
only.

The purpose of this study is to find higher accuracy prediction of fall risk and a method to prevent
falling. The physical therapists involved in rehabilitation of the elderly 1) extracted gait patterns and gait
which cause “high risk in relation to falling” and 2) elucidated the relationship between gait patterns and
gait.

Based on the survey from the physical therapists involved in rehabilitation of the elderly, twelve items
concerning “risky gait pattern and gait linked to falling which are visually confirmed” were extracted. In
this study, the objects were 65 elderly people (76.9 + 5.2 years of age) and the relationship between
Timed Up & Go Test measurements and the following points were examined: 1) gait pattern <=0
width ; 2) gait pattern rotating axially using only the right or left leg in changing directions; 3) gait
with an incomplete stand up from a chair; 4) gait pattern with balance lost while sitting down on a
chair.

Consequently, significantly shorter Timed Up & Go Test measurements were shown in the elderly who
are poor at changing direction and sitting down, that is, the elderly who were evaluated high-risk. The
existence of negative items indicated that there were significantly shorter measurements in the elderly who
apply to the negative items than those who have no negative items.

It is interpreted that the shorter the measurements of Timed Up & Go Test is, the more accurate the
results will be. However, our study indicated that the elderly with risky gait and gait patterns obtained
good measurements, which brought a contradictory finding as a predictive indicator for risk of falling.

As we recognize the significance of the Timed Up & Go Test that can easily obtain objective meas-
urements, we believe the teaching methods for higher accuracy prediction of falling and an effective pre-

vention of falling can be established by adding the “qualitative assessment index” evaluated in this study.

— 580 —



31

= s E OEEEEE (CBI T 2 HBETAITSE

i A& K BPT,PhD 4 #& { 2 PT PhD
BEZBEKRE BEINEYT—T 3 3

& K 8k
B &RE - ADPSERFZER

(B] AETHIL. NEEIBELZERE 2 TAULEEMS SR wI LI, BNEREICBY
BIFFUTH) .. HIRICEFT HFROICEFREOETHFESAIEHE BIERE) 2801
WALV EVBREDb EilfThbh b, £EREL. BEEREDEZEILERL LLRENBRST
bb. HEEFEHOL2TH, EBBROEKTE., BEENEZOEENACESETHILFALNT
W5,

NEPLE 2o E2ERAOEIMNEEATH), COFRIIIBLOEHREZRENICKBRY
BNT Y ARTIOBRTAIHEEL TR EX b5, T2, BHISTOEROPETERL TS
Ehb. BB ST VANV EEL kB, L7250 T, IRMLAETFHOR Y EAIZIE, BN
FUVABNEEL LB ILRT A EFEELRBEL 25,

ZZT, 40, REBEEBR CEFETIENEFREOEREUSBETRIT. NTVARDZE
EL7EERE BHB LUBMECEIZMRE. timed up and go test. functional reach test, FETOD
MALERFET A by 10mARAT (BERT - BEEE - RIB - ¥ o F) ) OBMETMRELITV. FHPER (65- 69,
70~ 748, 75— 79k, 80—84%%. S5ELLE) B X UMBITOVTHNET o7 |

KR, OERBEROFIIBNT, /T Y ABARIMEICHEI FLWETEZRLL 10mFTT
. €y FIZBWTIERICE S ETHED Sh0s BEE. B, REImEcE S EKTREO 6%
Bolze TNHDIEIZDOWTES - 6921008 LB TEBBRINICHBELIZL A, KITOLHE
BIHANS VABENDERBEIE LWETSROhZ. OUHOSITIZBWT, /T Y AEHIRE
HEHREBE L TIEFBERETH o772 10mBT TR, BHETHEEBL THETEEOSERIIBY
TEVWERETH -7,

INHDZ EHNL, MMERICHED BB, RECHNICIVHAINIEITIN BT VAN
BUTELWETARTILFBALDPE ko, T2, WL 2EBBEOHEEDL S, BEEFHON
HEIIENSDBBICER L AAPLETH LI EIRBENT, 85 VAN EE L L-EBHSE
LEREREZ SO EEEBREH L OBREAEL. AETFHLERHE L. JHVBHRNZEHNA
BIUNET VROV HIZOWTRETEZEVSGHDOEETH S,

¥—-T—-F mnE. EBRE N7V BE

— 581 —



32 BEZREEUNEYTF—aHR H3EE 1S (20008118)

I 13U

EEE OEEMREEIL. ME L & DITET T 555
o TORBHEICET 5 EESBEOKRTIZIEL
W [1)e COFERICIE, EEHEIELDEE
BEEZ R L-REMZRNITHHIEAHEL
Twb, ChETEBHEIIEbLI=ZKEREL
T HER - AERER - IERSHTFoh TV
5, TNOREELEXRTHHH. ZOMITHIE
MRER (BFHEIOEE). BA (BUPEE). &
HEY (BERRREHERLZ L), FEBROKIE,
e LHEA OERDLEHDICHE THER
ELTEETHS (2], BB MEIZLD
BAREREOERTIONR, BEFHNLEEZEDEA
R B REIMLOTEA L EE PV, B ZEH)E
FHETZERIZWICIDE,ZNHDT i,
BEEONELICHT BIEEEAET TS (3]
EIZBEL Twa, '

MNELIX. B D 5 BERERL FHRREZEL T4
BER L EHRTAHIENTE S, k MIERZN
BZRABATIX. XFEERESHEN 2D, AELIC K
o THERESENLR TV, LA L, PREEESR
HLE LTEEL-GHEREREORE (RE -
BIS) W& o TESHHEPRI-NBHAEAIT %o
Twdo BREE. WHOTENLORBY S
23, BYLEBHBEED 201, HELO
REUNBEELERIC LS LEZOND, BEH]
e OFFlIL. BAYE.CBIEIRE. TUG (timed
up and go test). FRT (functional reach test). F
RCOIMNRFER EOHBBEVHVLR TV 525
AELICR T HIEEEOEEIX. ChITEELAY
REShTURV,

LHEFHEDOETIZ, BEAEEEE (Activi-
ties of Daily living. LA FADL) %2{&T &€ 5 &
HizksZ tdmohTwa [4], ADLOET
. ENBEEOERICERL. BEMERAEOHK
LED) HLEIZBIFENELICEELLTIERIE

rblkdh), RELEND] THRETOILMAK
Bl o 58 RBEEE LEBBEOKT
ThHrZEFMELSh TS [5], $72. BA
BATIIBIAFEFILBOBRHELFNTLL &
SHBEDOETIE, EEHOBREZHERSE,
BEBHZOLERE (6] OBRTBLUNMESLE
R AEREFICE S, BEHOL L. ASOR
I AHEICH T B EHNERTHREET
HY. BEEEORREOSH TRFTHEBRERD
HW50% %k EOTwD (7). /. EHEIZ Jri#
PLELoELRRROEIM [8] THY.
EEHOFH S0 IEBREOR EIX. HETFH
HEOEERRL o TW A,

NETFHIE. NEEFBELEHEELNLUE
EEASERWILICNA. BAERECIBITS
FFUTH Y. HIRITEFET 2 RMICETERERE
DETHFHNENLEEHE BEHHE) 280
TEY ALV EVEREEOD EIZiThhb, &
TEHREIL. ADLE XL BEHE L LI-RAENBRET
HH., SSICADLIX, BHHIHEHEETE L
EHBELEEL TS, OO ERL. B
OGBS X UADLEIBET 5121k, £
BHHEEL LIEBRENERLNEDT L%
h., BEREOLSBHEENLEL ONES CRE
THIENHRERER D,

DL BEEL,L. FREZ, BBICAET
LENEDEIBITLFEZLOBBMELNREL
T, SEICH T AR EROREL ELESHEE
EL LEBREOHMBTHEAZEZITV. ZOHK
FHOIITAHIEFEME L

I MREFGE

A HE&

&I, 20064 8 A~ 9 AICREREBEMX T
EfEL. BAZ FTIBML B EREIIBY
HFBUDEHETH o7, AT, KEERER

— 582 —



SEE DEBIREECRAT 3 BRHNEAR 33

BRBIEERFOMBTITo72, AEEMKIT. HE
BERBRIVHIREBERLEZ BT AWK
EWIZHh, FRFICEHEORNBTZOEB &
UXETHHEL, Boh-BRIGEAEREREE
WESEIRECEBRTAIL, BABBESRL
VIR DBV EITIZ L, BRUSIOERZITHR
WZ EEHRL-ET, RENFE L1558
WRETHoTe D) LBNTEETDH > 72145
BEBERIMLEHRE Lz, NROBME. FBHE
B61376. 05, 05%. BH46% (31.7%). LK#99%
(68.3%) THolzo AMIRDEMIZH-, Xt
BENOLRFBEFRANRIZE S LS I2+5RER
DHEITHATLTER L. 2B, FFIEIX20064F
BRI SN [MPZEREXFL FeRET
PHESHBZES] KBV TEEL TITARAL
nTwab,

B Fik

REFHE L L L FAREOTMIT, BHHNE
LEERE. SELICH T 208 0REL LTE
BE.LEHERE. TUG. FRT. KB TOILMRKR
EERA L, T2, HITHEEL L TC10mBTo
% T o 720

1 BMELCERERE
BRMEOBEREIZ, FEREST 2747
Z¥a—% G-5500 7=<#H) zHw,
BELBIEREE. 7L— M EONORAATHS
JEFEH s (COP;center of pressure) 22 V>TJE
Beatil 4 5, &L, FER TRombergk & D fik
fr (MEDHE % He3E L7250 TRy LB AN
BCELTWAGEY) 2o, BRii2m. B3
L4miZHh B —7 (—BS5ecmDEFFEOE) %
FRIETIT o7 7Y 7 L — Mid20Hz
(5S0msec) & L. 30 E Ot %To72. BEER.
BBHAO—RIISETH 2 BHHE (LNG) B
JUBFEEM (REC) DEHMEZRA L. B

ELBREREDOERAEZR1ITRL

5

&

& %] 00T O, =

) LA, -"'-.% QLAATF 1T BONKUNS
L ! ! N G ) Ay

J‘ - \\\- ’l/ A
‘L . - i . \ ( augz T somnnps

-
;

H1 BHNECHESEORRSE

2 BRECBERE

BHELBRERER. A9V NT VR (B
AR I 7 =HE) ZAV, A= V-5
Aid. SVELIC & BB E LBNIE X S RIICERIT
HIENUETHY, FLNT VAP L—= 7
ELTHEHAINTWARETHD, AL - N
7 v A, BEE60cmDAER— FLEIINT X
BEYVRLTVWEEORBTIME LD, K— F8
HMsSh8E21T) L EDELBRERET
5, BifEi. EAIA10°. ERLEREEL B, fES
FHRAH - B - A EOJETHE L 8E1 &,
E#HA10°, EFHEEEL B, EAH LK [
360° THIBM LB 2 25 E L7ze BEMEIZ. W
¥ 7Y v 7 L — }id20Hz (50msec) & L. 308
MO %17 - 72, BEIZ, K- FORLHICE

— 583 —



34 BEEREEUNE YT -3 LR

DUEBRZH#FI L IHNICHBALKLL EDLNG
BIURECOFHAMEZREALz0 ALV - NT
Y ADHEERE 2R L,

3 TUG

TUGH. B#HEOEEERELZ TN LD
CERSNBNST Y ADREETH 5. BRE
iZ. Mathias [9] SO HFEICE L THFEMNE
BIGERERL & L. B LoOSETHT o5
LENY, BFHS ImOEHICHKELa—>
FTBBL AL HEERL, BFITRo TE
%% CORMERIE L7z, SHEIEIL 2 BORKTIC
B ABERMERALZ.

4 FRT

FRTR AT L85 6 TE 57217 EHA WA IR
2L, TOEBTAET SENT Y ADKRE
FETH Bo WAL, Duncan [10] b DFHEIC
LT, WRERREICER L 72RETT> 72
FHMEIR. BRARZEMORFREMEI3IBEL.
2 BORMITICBIT A RAEEREMZHRA L 72,

5 HRTOILRHRE

B R TOIMMBRRREL. T VAN EHE
CEHI TR A L oA DR THREN 2 S
. BBEICHIET 2R ELE RLAMEEH O

E3IFEIS (2000F11RF)

BEL LTARTH S [11]. AHEORER.
WEZBEEBRCEBE. LM AICELE. #A
HIREBECARTOAMNRFEETVRTVWI L%
ST o T2, EHAMEIX. 2 BIDETICET SR
BN RFRBORXELHRA L

6 10m#HiT

10m&FATiId. EFA AN A TITLBREHELTV
BEFTERRKBITICONT, HITRE (sec/
10m), 858 (m/min). ¥ v F (FH min) O
fEZHRAL,

C F—4Mf .

F— I OHE, WREESBOBKE L2250
DB (65— 698%, 70— T748%. 75— 79K 80—'85i§\
SSRILL) 1A, BHhT— 5 R BB THHN

£1 FBRERINOAY

Bt “tt &t
_ MBS AE BE OOAR FE AR EE
65-69%% 7 (152) 5 (5.1) 12 (83)
70-7488 19 (413) 38 (38.4)‘ 57 (39.3)
75-798% 13 (283) 28 (28.3) 41 (28.3)
80—545§. 6 (130) 24 (242) 30 (242)
858 LI b 1 (220) 4 (40) 5 (4.0)
&kt 46 (100) 99 (100) 145 (100)
HIERBARNIETRY

OEBEBLIULEDOBRE WERT

#RYysX
HEHF1X

R E

R &
5 #HR
Bh 4
anmeE
ARLEE
REEE

BROEH

R2AM
JEB @i SW
BHOBE
HEHEAD
AURE

W1100mm X L1500mm x H2500mm

MAX100kg® T

600mm(E &) Y—HREH

BRELEA-ARMH SUXLSRER -ERSFAER
S5E-10HE- 15 -

SE/sect 10E /sec 20 /sec
10sec~60secET10secHlH

O—F+iL (3RE A K)

FTYRRER

Py &Y200mmAp—/{—TCEIL
BRLGEWVWERFI—ILEN
EBNAVH—LYBTIFRLITRE

B2 XvAlL-

NS Z2NHR

— 584 —



SEEOEHREEIC

L7 P L UHNOBHEEZE 1 IR L
EWHERIZ. ERHLYERE L —xREBAHS T
FROWTCHE L, $/2, #HINC X aE03. 3t
IEDZVi-BREXHVTRE L.

B, ETOBNICBW K ZNICHEELRE
ik, MERETS %REE Lo

B¥ 2 RERRE

il

BR

35
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(n=12)

70-74
{n=57)

75-19
(n=41)

(n=30)

=

&
(n=145)

BROEOHE
LHHEE (cm) 4245 12.39 55.18 16.75 57.48 15.92 63.08 19.67 81.38 16.92 57.31 18.01
SERZ @ (cm) 592 289 1.76 3.08 8.16 424 10.10 5.92 864 242 8.24 422
BOEOBIE (B .
BH0EE (cm) 290.79 46.68 335.06 76.80 346.46 91.08 388.73 78.23 47485 112.32 350.57 87.06
SEHREH (cm) 22046 66.32 253.88 775 276.10 95.33 322,92 96.35 407.66 85.26 276.99 93.68
TIROE O BHEE (RI1E2)
BB & (cm) 305.89 76.78 384.72 98.35 39643  101.96 434.44 98.30 517.25 15705 396.10  106.22
B EH (em) 161.73 43.67 202.74 70.21 223.03 79.95 255.80 81.08 326.36 69.47 22008 79.68
TUG (sec) 7.84 1.03 8.01 1.35 8.42 1.41 8.84 217 12.16 483 843 1.89
FRT (em) 3742 6.24 36.07 544 32.88 5.61 32.23 553 28.60 541 3423 5.90
KRR TCOALi{RF(sec) 4229 2485 32.36 21.77 26.26 20.44 15.70 1561 6.24 447 2711 2167
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B5MA (sec) 8.20 1.33 7.84 1.06 793 1.05 8.41 1.35 9.84 291 8.08 1.28
SER (m/min) 75.08 12.98 77.15 9.56 76.95 10.06 73.03 1055 64.20 15.11 75.86 10.65
EYF (step/min) 119.62 387 121.57 8.86 125.01 9.16 121.79 1111 121.66 795 122.43 9.20
2548 (m) 0.63 0.10 0.64 0.06 0.62 0.07 0.60 0.07 0.53 0.13 0.62 0.08
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B4R (m) 0.78 0.11 0.67 0.07 <005
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