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Age-associated decline of balance ability and the effects of
balance exercise in older adults

Nobuo TAKESHIMA and Ryuichi KAMUROY

[Abstract]

The static and dynamic balance abilities clearly decrease with age. Although
the direction of the center of gravity (COG) movement was examined using the
limits of stability (LOS) test by Balance Master System, the relative decrease
rates of moving the COG in left, right, front and back directions were almost
similar. It has been found that falling to the left, right, or backward directions
can lead to serious physical injuries. We also determined that the age-related
decline of LOS balance parameters such reaction time (RT), movement velocity
(MVC), and directional control (DCL), endpoint excursion (EPE), and maximum
excursion (MXE). Of these, the age-related changes in RT were the largest. This
requires not only the ability to move the center of gravity, but also response
and agility training.

Several studies showed that customized balance exercises could prevent falls.
However, it is considered that a combined exercise mode such as balance
exercise and resistance training is appropriate for healthy older adults.
However, to date, effects of these trainings on persons with Parkinson's disease
or cognitive impairment remain unclear, and some observers suggested that
there is little evidence available about exercise effects on survivors of stroke or
on subjects immediately after their discharge from hospitals. Further research
is needed to explore the benefits of physical exercises on these older adults.
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DWTHIRLTE7: B ey v —2A, 2010).
C O CHER I A7 ABREAE 2 5 2000 47
THETORRTIE, EHOEREIZI->TELLA
REEAHIMLzE w2 dd Y, afkmici
TR P B3 2 B DR RIC OV TR T &
¥, REMRLDTHA) L) Birdbs L

A

BERR)

o’ —t

NoVARRE
6 NNTLRALHBES L HEMA
(B EOsv—2, 2014)

ZHBA L7z, Gregg, et al. (2000) R+ —A b5
Y 7 OESIMEIEE > 7 — b RIS E L
TWwa. LaL, #EERIRRD bz b il
2L, HMIZ—DOEB I L - TRIED
BoNdb0TRL, HENEKKX, &hbiFL
DAY L AEB ENT v ATEE) (FEBZIEHTO
COBEENDD) OBEAOEZEES TR T
Wiz, ENAATHEEEE) (NT VX, a—F 4
A—va Vg, @Ol —=rrRy) Y
MEN, HAHEmE &S ICEHEOKT, NT ¥
ADN) L, & 5VIEHEOYHEIRE SN TS
(Suzuki, et al, 2004 : Load, et al, 1994 ; Carter,
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et al, 2002). 29 L7-#EAEMKKIC L 5 ETowk
B%IE, ACSM B # A K5 4 >~ (position
stand, 2009) THIFFHSN TV 5.

=7, K% 7% OB IR O T B i 7
FRICRIRITH 2 L v i sn s (L
et al, 2004). Woo, et al. (2007) &, &% &
(65~74 1%, 180 N) ZXFHIT1EMICH 5 KM
BOIRE R ARTDS, NT VA, TR & iR
2R U CHREIRI R AR b o722 & s
LTwa. fr b AmEmE GREER @ Fofim
72=55% (n=25) : XHARE 1 73£6 % (n=24)) %
R I2EBICE Y, KM% (Yangstyle, 108
X) IS ZEHRREZ AL A, HiJiom ]
5 SN2 HS, HY (SVeomp) R #IHY (EPEcomp,
MXEcomp, RTcomp, MVCcomp B £ OF DCLcomp)
INT Y ANEEEDRD B Lo 7z (Takeshima,
et al, 2017). Penn, et al. (2019) (2 XU, 1=k
W7 K% (Yang-style) % %0 L 7% & K%
DEMEER AT DD RONE CHT, RZIEIR)
TOHI, %, AAHARWTNAIOREZRIICHT
MR E16 DRIFF NN — VIHEL, T+ —A
TU— o THLBE»S 4 DS L X
WAZHH) LT ORI & L TR
EATo 120D 2 IS X 2 BN R O IR A 5, (5
T 70 KBS 2 AT o 72 RE T O RIYEERI R
MHELIEV) . AR, e oRnzEz
i, NIV AERRT I & RRE T NG E R IKEE
I &, BIZEDIRRICH > THhile
SIS 5 72O I FLLOME Z Ro T b %8 %
RIS 5 L V) RERBDPEREINDZDOTIE RV
EHBTDH. ZORDIT, RAICELOMEZ AL
ERRWICEE, BhewEHISHEzZRO T
NG Y 2B LALHEB HEDPR LD L) E R
BTEAL. La,L, THLAERGUERIZ, &b
TR TIEORRZE O M E) R 2 5258 F TITRER]
BB LHHY, ELWEEHEOEED Z
DORIRITEBET DI ENEZONL. FRLEE
BT HEIENTELEV) HTIIRBELR ED
WD S ST D B UEN D 5.

=0, AL, ISR EEERE 2RI 1258
BICEYD, 2H /8, 6075HDNT > ZAEE) (K
WO DITIMA THER, HiESR, AIEEE
FNOHEEFEDL T s I L) BHEAL, Z0
FEHEMXEcomp #3216 % &t L, LA LB

55424 2020 4

DUEPRKEN o722 L 2 HE L7z (Islam, et
al, 2004). S 512, NT Y AHMET LTV 25 Eik
# (MXEcomp A370% LLF T 75w bL |, Py
78842 %, EEFEn=12, WM n=12) XL
TI2 BHOEBIREZ TR0/ 2 A, EERET
MXEcomp ASEBHT 55.5+11.0% 7 & )£ 75.2
£14.3% ~LH) 20 % OYEEH D b1, EPEcomp,
RTcomp, SVcomp, = L T Timed Up & Go 2 &' %
AN L7z (Narita, et al, 2015). EiiE o
B CAEAGE B ICHNTERLIR ()
L7 5 Tw5b (Schwartz, et al, 1998 ; Greespan,
et al, 1998 ; Nankaku, et al, 2005) Z & %%z h
EELERRLEBEY A7 ZKTEE2b0L
bivs. NT v AEBON AR, TA) A
A F & REis & HRERIsEL > 5 — (2
% — &, Rogers #i%) & & OEBILFAMED B
35 L LB ICENTESAE, REHHT, 5
MkeTls, fRMFARNT, BHIGTHFIT 2 & TR L
T&ETWw3 (M7).

F5IRT &) %N T v ZAEB DA TH D
FARZIRL, MR RIS B W T AL EE
T, O E 72BN N T A HE) & IR
BLTWD, NT Y ATEET 2RAIL, HER
RERERE, SRR (IR), ARMERER, B2 B
DOFEHNELG L, ESICFOLMNTH LM 5
WIERED B G- CHHEI e o TV B D, Tt
LRl ERAZ LV BDOTH L. HYED) T
077 AT, 1) VLSSV CSREET
DREEHREZDL (WHE  MEEE->t3I s v
T (R %2 RRHRICMET 5) »F VT4 (58
EIZRZHRICTZ) R ), KEOM S 2%
2% (BRH-Fo20EHE), 2) BERNORE:
FIMR—PIR), Bhx o (AR Wwo< DL
TR B X)), i Lo 2l 5,
3) BHHEZM- CTHAERLRELFDD, 4) 174
WCHWRISRZRD 5, 5) HEAGEHIEDOH TN
T UAEFEODLEMERRD ANDL (S« Bl
WM, TSN D>KDAoTzay TS
TiLDo), HE. BWEE 77T ATIE, 1) W
BERISKRS X)L TEMIEZBET 5, 2)
WEE TR R, k&, ¥y TakE, oh
EE OFHLELLEMAS. 3) NT ANy
PRI R ERO PRI AT 5% L, 4)
HEREDRBANORIFZIMZ 5 GHERHEE &



(=

| "'

TE IESICRED N T Y AT LS DN T ¥ ZTEB) DR F

7 WEHEEEREENRE LANT S XEEBOKT

®E5 NTUAEBHDEAILTH

NITVRAENEVAE, GEEOBRMEATVLHII-ATITHhERZL

BLun -
° EAL -
° X#EHY -
° FAER -
° BEFMhSHL -
° EWnoR7— —
° INEEZL -
° i) —
° Bl -

DREA~OBE T 2479). IR (TR &

O Yy — A, 2010) IZiEL. T v AEE)I,
Gschwind, et al. (2013) & > THHEM L /-8
d HNEIRENTVEDS, HECTIlRIEE)ES)
(perturbation, #Mil (Mhod 1) ZMA 5) DA
PEDHE SN T3 (Gerards, et al, 2017). 4
A L 72 BOG R O S IE S s I1C £ 2 5T b
HHILRBFZ DL BBPELNL NG AT
BBV, EERREC MR 1M L C M %
52289 FHROE & R HOGE KD L NE

LW
I~
XFFR
AR

BREE
FEom
MNER
B (
' (

ANEIKT D
(FOBEZEFATHEE)

L

ny

nwrary—

HY R—i, ILAVER, 2F)L%)
EDBBOEEEMED)

fixi, EBEIA~ DR

ERMICT O 7 T AZBWTHRY ANERET
Hr9.

D < ) & BVHEREO 72 01 O SE B ik
KLY DBERAC L 2 HENETN, NTF VA
JEH) 1% well-rounded exercise (WRE) &4 %4
GHEBIO—HOERLEEZZ DT EHNET L.
@ WRE 1 Pollock ME (University of Florida
B, MN) 21984 LI N E) T—a v D
EEPRE IS B W CHREMEEE), LYAY L AD
Bl DR FZ 55 720\ E BBk ThH 5 &

-
—

11
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LCHKIEALASETDH SHHY, 1998 4 ACSM D
BT A K5 4 > (position stand) TR S h,
HRIHEH SN T 5, Thbh, EEEIEC
R RERD D, HEBRFMEE), LAY VX,
FPEORARE D T KMY AND 2 L TRARD
MREEENEIELTHIOTHSD. FLT, B
B LCTiE 2 o 3FHITIZ TN T v AHE)
DOFEBEMBINE NIz, B, Pollock D b
& CIEALFIIE % 47 7488k 72> & 2 O WRE %
[z s x| LR, 4MEOED) % 3%
LC&7 (rE, 2001 :2006;2017). N9~ A
WEE oA S #13, “strong standing” £ L, i
U THIEZRHERL TS, ZNE TOANANf
JEN D, EEE BT LB ofkEEZ T 5
L, FERloEERERE (B0 7 4 v bR ARER) &
ETITH XD QB H WHFTOREAMT & ) HE
Thb. BAWICEARERLII =T 1 -k
F—TIIMEPLELVEALNS., BRED
LHRMAEHIX TIE, LHNIRERH Y, AR
W R WIREINE X ) K SR T WESHTR
WAL o TUIMADORTEAN L2 F - THEE)
RIT)r—ALEMLTWB M. 29 Lok
Ao, HIHES) (community-based exercise :
CBE) &#9 525 RETH ZOHEMEIRS
NTWw2A, ENTDHMIRICEET 2 s
(community-dwelling older adults) ~® &K
HREARD ENTWAS (Islam, et al, 2015 b
5, 2014). F72, CBE & RKEMES (home-
based exercise) % BFHT 5 7% & & FHHI§ 1L &
DEVWHRERESIGONE LI MEDH S
(Yamauchi, et al., 2005).

PubMed (2 & - T, balance exercise & older
adults & \» 9 word TMEZITH & 20134 7
D2 IR TRESINDFHLEA 100 2B 2 5
X 9127 572, Sherrington, et al. (2008) 1%, &
KNz 44 OWFEGRLEM L, 9603 AOxt4
BOT—FRTIAI T ) VA% lRolzl T
5, MEASEEE OB Z 17% RERT ¥ 5
ELTWwa. Z09Hb, FICHEEMRIE SN
DI, AR T 50 KEFE DL Lo E Bk (i)
L oNg v 238 H) (challenging balance exercise
ERL, WHANS Y ZARHLBEZEDTO T
2) O X B EBIKRE LR ED 5L T
WpELTWS., F72, BT707 T HI3HER

55424 2020 4

BDOTHRVEVIHIFERBRLTVAS., 51
Sherrington, et al. (2017) 1%, F®#, 2010 4
25 2016 4E F TIZFEE SN/ 88 DWFIEHH L % IC
219478 NE M RICHERXA Y T F ) ¥ A& A
TWb., ZOEE, HISIEE SRS OB R E
FOFEKIZCE->T21% DR TARENIZELT
W AT, I 3RHE EOEBERKS LD
REGHREZLZHLTWELELTWS, 29 L
T2AZTF )Y ADFERENS, UTOLHICF L
BDTW5, EREFHO-o0MEH 707 T AL,
NG v AR 2 EWIICHLY) AND Z L &g
L, VA THREKHEZNESLSTE (50T
KAF VAREIFVTFLAY VA, TR TID)
LWV BN T Y ADFERE, EOLEBBESETN
TV AERMRT S (B FeMEy, FoR,
LHORIHELZRET, BARIEELIT), W
Bt 13%). ZOBICHOIZTEME, %
FT5HIEPD, EAILCTFEEDRVTIED. 29
L 7By & A7 < &b SR oEE) % 479 46
WHDH Y, EEHNOWHEN LSNP LETH L &
RELTWS, ZLTC, Iho0@Edg, Higo
FERPESTHI I N =TTy 4 X
(community-based exercise) ®LFM:% 8 L
Twhb., F72, 2008 DG LITHRRD,
YAMAT, vA—F VT b L— v T ORE
EMATWS. 2, 35 Y 2MATH N L —
ZVTHEENDIHMRIADTE. ThHOWN
i, TTIREADHAL, HITHRELTWS
NEZDLDTHL. —F, N—F v rFifi
EERARRE 2 ) A R FEANORRIZ OV TIEH S
PTHL, WEPOELFE F 72IBREZ O S
ZTHT B EFR RSOV TR Z L &g
L TwA. fli)i, Morris, et al. (2015) & X8
HAELEEHZ L 2 8—F 2V VIRBEDONT VA T
L—=v 7 Of#ME%R L, Flynn, et al. (2019)
1%, 1,396 L OWZES 4 S v AR5 139 O
JEam LR MG L, BRI 16 ORFFE R S & R4
=% v EFOMEIRE (2 2 TIERER
EE)) I2DOVWTRAY TF Y AR, BATHER
NG v AR OUGE R RIS B 7 L1 4 A
AFZEBHIMLCTw5. L2 L, WENLERD
HEMBIZE TR ES TRV EDORED IS H
WZLTBY, 29 LANRE~OWIZE L BN %
BEROLENEZ BTN D,

NS



i

ACSM O HinBHEH BB A4 74~
(position stand, 2009) Tix, /NF ¥ A @D
BHITRO TS0, ENFEFTOMROE TV
ALRUPSIFAEBEOI L T252%KE (CL
Ny) L) RIEAREN, BIEOER, &Y
ERBETH LI EIRBEINTW Ehrs
FTTIC 10 EDRW L7278, AR MESHPL Y
ALY v AEENHARTNT v 2B O ARFZEIR
ViAo rBkE Ao, 5% 50580540
WCThb., SHIEEMADNFENT 52 L257
WS THBh, ZHIEICERFEEOMRE AN ZEHK
EL AT ERERT L. O, EFHTa s
AL VMG, POMREG X = 2 — OFERA
RKOONL. FFIZ, ARIFIZHFUHI O 2 S
HEEMZ LT THY, HRORILNTERE
DIERED Y & HVHERR O 72D OWFFED LT L »
25, %L OWEEIINT ¥ Z LB OMFEIHL Y
M Z &2 MR L7z,

5| 32k
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