NS ADERER EE D

,ﬂ% 1,2)

wOR
U DU - B K

UNEY F—3 g v

w B By

2 UM R R AR E T

D HEERSAE ) N F— 3 v

F—7—F
INT AL MEREFR. FHEi Ny 7 —

=

=
=]

BHFEFESTFIZBOTNT VAL W) SEIL, TORRETDEEREEL IS 2 RIRIC L - TRTH
BWRL Do WITVALEIMETHY ., TOREEMD7ZDOIZIEINT V ZADOBRERZRZIRT 5 2 &N LE

Elabe TOZEIZEST, BEMAWOLNTWSINT ¥ ZZE % @Y R L,

EHRSTE OPIEIHIL TS

CENTRRELDHEEZEZOND, NT Y ADBBETIZOWTIERA L b OBRIBEN TS5, AR
EENDNT Y AOBBREFRIZ6ELETH ). TN LOWHERTHLEEZLNTWDL, 20D
R ERT N TEFMTEER/NT Y AOFHM Ny 7)) —3FEET L 00, EOBICERM2EST L2 &
WRETH D, TDI2O, BEHIINT ¥ AGFHIN Y 7)) —IZHHZ 7213 Tl 7% <0 NT v AFHIDHE R E TR O
2l L T2 ohZilik L, S AR ORED S T S NS HEIRIZIE U CT#EEIZ%/NT » A5l %

BIRTEHIENEELEER D,

1. [ZC&HIC

HEFREGFIZBWT N T Y A" L n) FEMED
D& [HIDEELTNT Y ADE N [
HDPELSTNT VAPEC] [NTVADPECDTH
FLHET V] [2E ER)DNT A0S [N
T ADPELSTEHEAY = FEW] S $ 57215
DING A BHRETE W] REORBTHWOLNS
NS, ZOLE, HORHRAEDOET & v ) B
REIR I BAE LA E LTONT Y AR R TWiz),
BATREEA Y — FORIMRTAE L 2L LCTo
NTG Y AZRATWZ), HDVIEHHET 2 L v ) S
ELTONT VAR TWAD b Bir 2 AT
Eho "NFTUATEVH)FEEFICF TV EZHD
Body function and structures L “\)V Activity L \)b
Participation LX)V D, EDOLX)VIZBWTHHEM S
NTVDLEZZONDL, SVRAININT Y ADFE N L
V) DI, FAAEG EEE G, BEPE N, v
TEBITOEERFEALEDRED v, twnolzZ b F
THRITELILIIh b TDONT UV ALWVIF
AT BICE, BMEICNESNLERE LT
INT Y A DA (Body function and structures). /¥
VAZEDLDEEEE LTI TWDSDOH (Activity) .

HHVIE, ZEREFONT VAL o 2 AEEEEC
B LT A% D7 (Participation) |22\ THE ik
LTBLIED, NT 2T 28508 E2 DT
HZEIIhBERDNS,
FROLIIENT Y AL W) BEPITET L HPO
&M S, NT Y AOFMZIEA . EETEIE. B)
VEDZERE S R A, SATHE, FRARERE 2 S kR4
LREBDVPEZENT VD, BN EEZ &, Th
ZNOEREOFM S FILBNFE L SN TS IZH b
53, WOTNT Y AOFHEEBIZE TN TS %5
. N T U AFHEA RV o 7o il &2 FREli L T B 0
THHID P EAROBIE, NT v AOBREZEH
S22 & TNT v AFHOFFD Bk % B L AR5
LT ELTD, ZOZ LIRS, NT VAT T
M EEEL7:0DEREEZ D LTHIIDEEZ HNLD,

2. NTUREIE

Berg'ld, “NT Y AEMETH L " LT 2,
el ik, “WEORLZIMT 57200 BEZ0RR"
Thh., ERE v, NF Y REIF, HrBEAS
A SN T, TOHIIAFEIIK L-CEYNICE 7
WRE L GERINLLDOTHSL (M1-A). & FOHAE



DEHH IO L CL%) DN - FIo, @F
e (B8 OFEHIZFITLEN, NT U ALIE@DZ
ERIRL. KM & ORI B T H AR &AL % i
s s ThsrEEns?, —FTODOEMEIL. H
B M L CHEREE L d D VITE B OKRE % #
YIS T2 b DTH 5. Bl 2 I XTFHERTITERZ Hizk
LY. HAHNET Y I —TF—N—~"v FFv %
FTHHAEITIE, B L TTH R =)L &) Hilk 128N
L Eas kv, L2 LBRETEE L 0%BE. &
e ZEMEEREFICER S NG 2 E05% v, it ETH
DT HEAEE (0kof) IZEMLAENS. ik
T2 BROLENH L, CITEEILZE) ICho7
Bo, REMOME LIRS OREE) 2 EE L R
WTEXDLDN, NTUADPRRHLE ) o5t BIC
he 2EFNNT AL, AR (BB owEl
WEPRS % 720 \C SR E I I 1A L CHL A B S/ D
EV ) BHREFHTTOEMERZ DT ENTE S,
BIFNT ¥ A% ERT 5 72012135 5 W IZ P ED
Mo, INT Y AN D B R AT S 20D AT
BUETH L, K 1T-AlE, HFROMNOKE =&
HTHhsHY T TEEATIIEL SO, dHE L
WP S DERE KL TVD, BEELZDE, Th5D
BROTWNOPTIZLT LHEIZEEAI»SIHE 5
DTERL, FHEHEELSHBINS 2L BRBHML T
BLIETHDL, NTV AORREF LI, H1-BIZ
R EIIINT VAR ERT 5 2O ICHRIL S 1
WMOWMNOFELFNTHLEMZD I EDHKD,

3. NSURDERER

NGV ADKERER T4 b OPIRIEE N TV S
WS EE O RIEPIEN e D DITFAE L v Bix 2R IEERDY
FEEZHWE»SEE SN, BEGITHS )
INTG Y ADREREERIZLT O 6 BEILH R LY,

3-1. RN ZEHHIH

BRI, NT YA ROTZOIZLE RN D
N R ThH Do EEO BHER, M7, BT B
e ENn, EEE O L B S OISR 04
WF 0. JEHMESIRFICEER SN TS,

3-2. REMMBRALEEM
BE)L 2 WIFRERINIC B W THELZE S ANEH)
SHDHENE, FRHCLEMEIRA DMK 72 2 il s 78—

FUUUHEBHEIBWTEETHLEERON D, £
72y BN A EELEGREFREIE. Ty vy — Bl
FRPUEMBER 2 E 22T HDMEPREEIIBNT
WEL LD,

3-3. FRIMZEBRE

BIZ IETFROBAB LRV CHRE EEE ET 2
BAEICBWT, BLOEMER/ARICED L 720124
U2 BB GBI O 2 Lo RMNHER AL i & e A
IO EERIZ L > THELT 5,

3-4. BEIMARBRG (RICHESRE)
BIZAZA Y v FRAELERIC, Tl % LR 125
D5 72D U LB FiE B R & o B 2 SUS
D% < 1F 100msec LIFIZA L %25, i, B oEA
KET A — FNy 7 =TIk o THHEL 5,

3-5. RE#HE

TG - ARG - iTERE 2 e 35 2 &
IZ& > T, ZHHNTOEMPESNL D, EENOE
AT REEREOFAO LR T SI2L>THFAF Iy
TIZEALT DI ENMOENTWDEY, D, ZEE
DO ZFIR L 7ZIREETONT v 2R I EE 7%
WHREL D,

%

XN

SITREM

BATRBO L) 1A 4 L BET2E L%, HikL
FrRL R P ILD BT B & & B 2 W80 & 6B & 5
5o BIZTHIHNOELHIEIL, B=E LRV zoI12K
DOFELOME L FHl L TREZ B S5 LEND 5 05,
A 75~ 0 T Lo A U — 52 M oD L PR U2 08 & D e L %
VBN D, SHIT, BEWEHITL L) BEIZIE
TS NEREPIER 50 FTEBOL ) %5 A F 3y
7R BEHRETIX, 2205503 E 0 EL ol %
BRIZAT O BN D Do T D728, FEELR EORRMN 2
PRES L ) BEEAGREZR-TLEZONTV D, B
W, BATHEEE CIIEEREICAT A5 2528 T
BATRED /NG Y ADMET T 5 Z EHHHN TV S 0,
BATREME T, WML RO S L. RN E A
59 2 BAREDS B L % %,
CNSLOWBERIINT v AR YHEEEL-0DE
BaAT) LT B E LTREES 2 2 L 2 RTHICHE
WTEEINTWEY, ZOMREZOMIIE LM, T

N

3-6.



fr & o 2T I3 % ST LR TH L (42),

4. NS RAD

INTG ¥ A & FR S B RA - WE TR
fli B2 FEN T & 2 E A2 5 Berg Balance Sale (2
RESNDREW B NT ¥ A5y 79— TS
{AETES %o HTE. Rehabilitation Measures Database
1T “Balance” # ¥ —7— F& L THETAH L, 88D
FHfEAHIL S B, —HTINS OFHiiiETIE, N
7 Y ADWEERO—MIE D H L pFHliT & TWw e
CEDEN ZDTHNT v AT DAL - Wl
EHED NT Y ADEDOHKEFRZ R L T 20
PIZOWT, FHiiE BH SRk L 72 LTS5 2 &
NEETH L, UTICRENZHRE - WEHFETH S
s 7 2 by EEB A EK 7 A b (CTSIB).
Functional Reach test (FRT). Timed Up-and-Go test
(TUG). Berg Balance Scale (BBS). Balance
Evaluation System Test (BESTest) ” DH#E%E & . FFi L
TV BT Y ADWRERIZOWTHRIT S (K1),

4-1. R TREY

30 F 71360 F a2k & L CHMZAL O F % Ml
EY Do FMALEH O FIMHE (95% fFHEIXE) (&,
60 % 1t T 27.0 (20.4-33.7) Fb, 70 %A TIE 17.2
(11.6-22.8) %, 80-90 sftTix 8.5 (1.0-16.1) BT
Holze ZOMAE-PEFFINT Vv ABREZD ) b,
AARTIEER (O—E8) DOFHEiIZ S TIEE %,

4-2. BREMESERIKT AL (CTSIB) ™Y

R, PAR, 2B T 2 HE (R ZHIC»R
5) &ffhx. BRI EFZEES20<y M EO
SALTERML (BT6 5. 30 EkiEL LCEnE
NI BT 5 I R FEFREE 2 e 2 (K3), 20
WeAr - WEHEENT V ABBEEROH b ERIIF
MR, RERE OIS TdE %,

4-3. Functional Reach Test (FRT)'

VAT AL 2o 72IRETH M LR 2 i ~2 k
L. BOBESIZEDEZERICN > TTE SR~
FMMET L) IRT 50 WAL SR E TD
83 HFELmARE L AT 5, 2 O -
WIETTEEIN T ¥ ARWER D ) & AR AR (0
—0)  EIE BRI A ORI S TIE E o

4-4. Timed Up-and—-Go test (TUG)"
Fhznicdzh, HEZICHizEwz (LWETH
TUIHL 2 F I8 o 72) LS5, "Go” DFFRIZ L -
TEIZLT3 A= —ETHl L CTHUHFIZES E
TOREZEHIT 5, Z oA - JEIEIENT v A
KRR D ) B REENHE (0—#) . Tl
S, BATEENE (O—H) OIS TIEE %,

4-5. Berg Balance Scale (BBS)'”

WAL D EE DRI & TUG &\ o 7B/ 87 & X
i E T 14HE TR SN, KEHHE 0-4 HoOGE
56 s SUCEHI T A0 SO Ny T — & 28
RIS 16 ~ 20 R EZ EH S 5o ZOFFHiliN vy 7
V—lINT Y ABREFEDH B AETIENHIE, %
EVEBRSE, PRI ZsEEE, BREREG. STREN (o
—#8) DFFMIZE TIEE 5o

4-6. Balance Evaluation System Test (BESTest)®
JEBET O )12 b RATRE O ZE AR E 2 ORI 2 &
& 27T HEH THR SN, &3 H 0-4 KOAEF 108 HT
Tl %0 ZOFHII/NY 7)) — TR 4 720121% 45
GRENLEL END. ZOFHIiNY 7)) —1ENT »
ADHEREFR D ) b EETI PRI, LEMER R &
TR, PRI LRSS, USRI ZESEHIE, B,
BATLEEMEDOFHEIC S TIEE %o

BHEDLIAH, NT Y ADORER L TN THET
% &M Ny 7 1) — X BESTest DA T 5 )5, FiK Cffi
T 5 IEEHEICE T 2RSSRV E W) REDP D 5.
CORBERD FZOIEEER THEME T X % mini-
BESTest X brief-BESTest 72 &S & & & LT\ 5 2%,
INT U ARERBER DO OFHEAKITESL TL &
9V BNy T =S L —R—ErH Y . FIKRT
BT 2213 ERLVETATHD, TDOBTE
DEZH, FHEE DR R EOEE, ST S B IEIR
WY TH S 9 Medr - e HEEEIR L CEHii§ 2 o
PEHTHLEEZOND,

5. BhYIC

NG YR L) RO OB & HES 572012,
ZOMEDV N> TV HBREROFIZ A AT,
NG A EE, BROZEREERT 57201 E L%



FHREIRENICEM S ETHL, LT, Iz
FER T B 72O ICHIRL S e — O BRI A DA
FUYADBREREEZ OGN, COWMRER* Eilk
U Col ) 2o ey - Mg RNy 7)) — 2 FHW T
M ZATH LT NT Y AR OET KT 5 if
Jist#EZ DI ENTELTHH )0

[ 1]
(A
BRAA higHES EHH RKIYR
B"E KB ——— BIESERRS

INB v EOBRRIC

— Bi¥Ra>r bo—n B RS HRE
e

R = 4{;. BB

BRAND PHEGEE EifH 7 NFTVR

BEHERIC
Y Bl B LRSS

B1. NSURZETHERORNDEZH

A AR (REAT) HBWIENEE (HHRAE) 250
TR & o CEE) &R 25 BIRS L, BAFZRN
T ARERTEDL (3L HIH),

B HHROWNEINT ¥ AZEBALE R TR L 72
SO, NT Y AOMBETZ L LTRSS,

[ K 2]

EEDFR
w9

LRI
EEHME

FRIERS
i1

RIGHIEZ
il

M2 NSUVADEBRERMOBRE
(X#k6 “&YsIH)
NG v ADEEEZOMIIE EAL - TR X
L WHIBFRTHEL TV 5,

[ & 3]
FHAR EARR =T
1 2
..,
BURE
4 5 o
ib#mﬁﬁi = - -

B3 BREMEBKT AL (CTSIB) OTRANEH
(X®k 14 ""KYBIA)

1 B IRTH CTRIIR, 2 0 B VR TR, 31 v

IRECTRITZ 2582 (HHOBHRICEET ZHE) .

4 bR TR, 5 &5 2R TR,

6 FODVIKRH CRIT % 25485

[ 1]
K1 NFURFMEEEREREDOFIE
(X#k 5 &YiR¥5IA)
il & L P MR & #

o # & HE oo s 17
Horak®ic & 2 bl I 9 ] o %
D%+ ¥ L ES %z A iE

i8] k3 B i3

# L ES =M P MK & B 2
" - i3] L] E [CAE I U 4 ) A
Sibleydic &5 O S AR R R S
R B SR E {3 % £ A & ®

i3 b L 8 # o
M7 2 b (e} O X X X X % X X
CTSIB (@) (@) X X X X (@) X X
FRT X O © X (0] X X X X
TUG X O X X (®] X X (@) X
BBS e) O o X @) x O o X
BESTest o O O O O o O O O

CTSIB : &AM AKRT X b, FRT : Functional Reach
Test. TUG : Timed Up & Go test. BBS : Berg Balance
Scale. BESTest : Balance Evaluation System Test



6. 5| A @k

1)

2)

3)

4)

5)

6)

7)

9)

10)

Berg, K.: Balance and its measure in the elderly:
a review. Physotherapy Canada 41, 240-246,
1989.

Shumway-Cook, A., and Woollacott, M. H.: %5 7
R 2 LBEME, in E—F -3 bo—)L i
A 4 R PR IR UL, A 2015, pp.
163-198.

Vestibular Disorders Association: The Human
Balance System,
https://vestibular.org/understanding-vestibular-
disorder/human-balance-system. [accessed 7
July, 2018]

Bz, WIlsE, FHMZE, fl: B8N T > Atk
REOD R P 1%« BRIR /N T & ARERERMRAT I & 2 M
A . BepE LS 33, 283-288, 2006.

Sibley, K. M., Beauchamp, M. K., Van Ooteghem,
et al.: Using the systems framework for postural
control to analyze the components of balance
evaluated in standardized balance measures: a
scoping review. Arch Phys Med Rehabil 96, 122-
132 e129, 2015.

Horak, F. B., Wrisley, D. M., and Frank, J.: The
Balance Evaluation Systems Test (BESTest) to
differentiate balance deficits. Phys Ther 89, 484-
498, 2009.

Bonora, G., Mancini, M., Carpinella, I., et
al.: Investigation of Anticipatory Postural
Adjustments during One-Leg Stance Using
Inertial Sensors: Evidence from Subjects with
Parkinsonism. Front Neurol 8, 361, 2017.
Horak, F. B.: Postural orientation and
equilibrium: what do we need to know about
neural control of balance to prevent falls? Age
and ageing 35 Suppl 2, 117-1111, 2006.

Peterka, R.: Sensorimotor integration in human
postural control. J Neurophysiol 88, 1097-1118,
2002.

Asai, T., Misu, S., Doi, T., et al.: Effects of dual-
tasking on control of trunk movement during
gait: respective effect of manual- and cognitive-

task. Gait & posture 39, 54-59, 2014.

11) Lundin-Olsson, L., Nyberg, L., and Gustafson,

12)

13)

14)

15)

16)

17)

Y.: “Stops walking when talking” as a predictor
of falls in elderly people. The Lancet 349, 617,
1997.

Ability Labs: Rehabilitation Measures Database.
https://www.sralab.org/rehabilitation-measures.
[accessed 6 July, 2018]

Bohannon, R. W. Single limb stance times.
A descriptive meta-analysis of data from
individuals at least 60 years of age. Topics in
Geriatric Rehabilitation 22, 70-77, 2006.
Shumway-Cook, A., and Horak, F. B.: Assessing
the influence of sensory interaction on balance.
Phys Ther 66, 1548-1550, 1986.

Duncan, P. W., Weiner, D. K., Chandler, J., et
al.: Functional reach: A new clinical measure
of balance. Journal of Gerontology: Medical
Sciences 45, M192-197, 1990.

Podsiadlo, D., and Richardson, S.: The timed "Up
& Go": A test of basic functional mobility for frail
elderly persons. J Am Geriatr Soc 39, 142-148,
1991.

Berg, K., Wood-Dauphinee, S., Williams, J.
I., et al.: Measuring balance in the elderly:
preliminary development of an instrument.

Physiother Can 41, 304-311, 1989.



Balance subsystem and evaluation

Osamu Aoki "? , Yoshitaka Otani ¥

U Faculty of Rehabilitation, Shijonawate Gakuen University
2 Institute of health science research, Shijonawate Gakuen University
3 Faculty of Rehabilitation, Kobe International University

Key words
Balance, Subsystem, Test battery

Abstract

The meaning of the clinical term “balance” varies depending on the movement and type of activity being
discussed. To understand the concept of balance, it is important to know the subsystems of balance. This
also enables easier interpretation of balance measurement results and planning of therapeutic approaches
to improve balance. Currently, there are several proposed sets of balance subsystems, with the predominant
subsystem set being composed of six subsystems. Each of them is thought to work independently and have
no hierarchical relationship with the other subsystems. Although there is only one test battery that can
examine all six subsystems, it has the disadvantage of being very time-consuming. Thus, it is important to
use the test battery carefully and to select the appropriate balance measures based on the target subject’s
ability. Furthermore, it is necessary to understand which balance subsystems can be tested by each of the

balance measures.



