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ABSTRACT

This study was to investigate the effects of dual-task balance training on the balance ability
in elderly women. Elderly women were divided into two groups: Balance training group(BTG,
n=10) and Non-exercise group(CG, n=10). BTG has participated in dual-task balance training
assuming the performance of specific functions in daily life on three times a week for 12
weeks. Before and after the training period, all participants have measured the brief-BESTest,
which is a comprehensive balance test for the elderly. The results of this study were as
follows: BTG was significantly increased in brief-BESTest total score, and also in analysis of
the detailed items, BTG was significantly increased after training in stability (functional reach
forward), postural adjustment (stand on one leg), postural response(compensatory stepping),
and sensory orientation (stance with eyes closed on form pad). As conclusions, this study
confirmed that dual-task balance training has improved overall posture control and balance
recovery ability of elderly women.
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Table 1. Physical characteristics of participants

Age Height Weight BMI
(yrs) (cm) (kg) (kg/m)
BTG (n=10) 70.7+6.36 156.7+t4.24 58.6+0.92 23.8+£0.85
CG (n=10) 69.91+4.24 157.8+1.41 58.7+8.63 23.5£3.99
P 0.406 0.412 0.388 0.664

All data represent means=standard deviation. BTG, Balance training group; CG, Control group
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Exercise Program

2 AtolA 5 FA= X712k B F oAl E sdlshe v Ellold= 18] 602, 127K 793
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Table 2. Balance training program

Basic(1-4 wks) Moderate(5-8 whks) Advanced(9-12wks)
Exercises = Standingin a circle, passingalargeball = Standing in a circle, throwing a ball = Standing with different bases of support
standing = Standing in aling, rollingalargeball ~ when doing a lunge (tandem stance, standing one balance
(20 min) = Tandem stance » Standing in a circle, throwing a ball with cushion under each foot, both feet on
= Standing, both feet on one balance tandem stance one balance cushion), adding motor or
cushion = Standing in a circle, passing around a cognitive task

= One leg standing on balance cushion  glass of water, one foot on balance cushion
= Standing in a line, rolling a large ball,
with one foot on balance cushion
Exercises = Slalom walking around 4-7 balance = Walkingaround ina “messy” surrounding » Walking around in a “messy”

Walking  cushions (chairs, balls, steps, cones, etc.), reciting or surrounding, doing lunges on request,
(20 min) = Walking, stepping with one foot on counting adding motor or cognitive task
balance cushions (4-7 cushions) = Walking, stepping on balance cushions, = Walking forward at a fast speed,
= Walking forward at a fast speed and placed in a row wide apart finishing with stepping up and down on
returning walking backwards =» Tandem walking, adding motor or two step platforms, returning at a normal
= Semi-tandem or tandem walking cognitive task speed, adding motor or cognitive task
= Tandem walking, adding motor or
cognitive task
Motor tasks Cognitive tasks
Buttoning and unbuttoning clothing Counting - adding or subtracting by three or seven from a given start number
Juggling a ball Reciting categories of flowers, animals, countries, cities, names, etc.
Throwing and catching a ball

Measurements and Method
Balance Test

w3 A= 7S 7 A A E] 7 AKbrief-balance evaluation systems test; brief-BESTest)S A 35+ Tk
brief BESTest= 1=?19] S22 Ql 7% 582 7= =<1 BESTest(Horak et al., 2009)°] A& =5
=0|7] Qs 45 ZHAF B o|ThPadgett et al,, 2012) 9 A1 BESTest= A 5H4] A|SH(biomechanical
constraints), 343 A|SH(stability limits), 4132 Z}Al| 27 (anticipatory postural adjustments), At §HS{(postural
responses), 742+ A| ¥¥(sensory orientation), 123§ H A (stability in gait) 5 & 6712 43 52}t 7+ = Lol Al
HFES U Z 277l R0 50 QA9 7Y 2 A ARS S o & moldt 4= Qle A &t
o[t} brief-BESTesti= 2771l 52| ¥ ZAF =417} @l A B2 tidabE AAbsl7 |oll= 2kt AL -t
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AIZE 28] afet 7} BBl tHEH AR GRS shtH 225 i) RO PHT A 1A
=2 A= ol B =7} 2ol w] Qi Tth(Padgett et al., 2012). 871 =ollA 2t F& & SAx]of] tgh 4= 0-3
A UollA] FofA| L, 082 A2t w52 o] 4ol 332 AR 7 s S e, 482 244
ot 74|14 Q1 A F=-2 Table 33+ 2Tt

Table 3. Brief-BESTest sections and items

2

Section Item

Biomechanical constraints Hip/Trunk lateral strength

Stability limits Functional reach forward

Anticipatory postural adjustment Stand on one leg (left and right)

Postural response Compensatory stepping (left and right)
Sensory orientation Stance with Eyes closed, on foam surface
Stability in gait Timed Up & Go test

YT ZUIYL AR £BS TP IR AN BES SH0E §AUA BF TS How
S0} 1027F SASHEA|Z E4511, 7)'54 7] 9] Qlof) A4 L 90 531 9H0 2 Wlo] Hrhz P
22l 74218 Sech Al B8 ofelol 8212 9% e 259 glo) 02 oW A 4 Sk}

£ 2795k, 29 2kt 23Tk WA AL FARPF g ol M4 £:8 3F ol o gtz o)
o3 B2 ol || =S 3 A7] £ S W AHE B A Lol HBIEAE S, 9 242}
ST T B A71E EHE ol P2 31ejo] £ 42 AT AGkE AT S5t Lol

A7) QJ7}o]| ot 3 m o] HIgHd-& U ofLba] Eolet o &to] thA] ek 7kA] o] A|7HS Z7 Sttt
RE 24%]9] 7128 H4315}10] Brief-BESTest 242 1511, Al 2] 4L g/as = 282
Aasheldlal, U A §EE52 B S 7|53 A5 240 ARSit.

Data Analysis

At& 2] 2] += SPSS 23.0 program=- ©]-&5}0] BE 217 9] Ft i} BEHAE AHESHH, Eglo]
7 Al-ol| I &3 A2 A3l two-way ANOVA with repeated measureS A Al 510, S-Sl 2)
4 Z gukE 72510, Ao AR 0] Q.olst Ailof wje} AFEAZS ARSI T 7 Afo]= =3 ¢S A
1 A7)0l T2 Ao = E4 S MABIAT BAH folaEe 052 At

Results

The Change of Brief-BESTest Values

o|Z 1A w8 Eeflol'd 2 17Y A-gof| w2 briefBESTest 574 2] FIA| 24> WHSH= Table 49} 2T} 0] F
A 73 Edflo]d A3 o] dRtE S BAHEA 23k briefBESTest A M= Al-(p<.001), LE(p<05),
A X 2E(p<00D)Z A, AT B A X FoM SAIZ 0.2 folsHA| Uebstom, AS24 A BTG
+ Edflo]'d o] v|a f-o]stAl(p<001) 5715, SAIF Toll BlsiA = Edfo]d & AlZoj|A] -F-2fs}A|
(p<.001) =2 45 YERHSITH
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Table 4. Change of total score

Ttems Groups (G) Pre Post Source F(p)
Total Point BTG (n=10) 17.7+1.89 20.6+1.58" T 35.034%¢@
G 6.543°
CG(1n=10) 17.4+1.17 17.5+1.65" TXG 29.647°¢¢

All data represent means + standard deviation. T: time, G: group, GXT: group X time. Significance of main effects
@p<.05, ““p<.01, “**p<.001. Post-hoc test significantly different from pre-and post-values : *p<.05, "p<.01, ~ p<.001.
Post-hoc test significantly different between the groups at post : “p<.05, “p<.01, *p<.001.

o] A 7 Ezflo]'d X215 8ol -2 brief-BESTest 7 2] MlF T H3= Table 52} 2Tt 0]
A 77 Egllold M- o dRHESA FAREA A B8 S 28 Aae A folgh Ate]p<01)
7F UFERAL, e B AT R Rhe] Ao Ag2 f-of Rk 2fo]7F UEhA] sl 754 W= Al
(p<.03), AT (p<03), AT Jre] 4T 28(p<01)2] GoJeh anprh Uepgtom, AFF A A1} BTGE E
glo]d Hoj| v]sf -g-2l5HA|(p<.01) Z7FFA 1L, CGoll BISH -§-2l5HAl(p<01) =& A o 2 Uresith

2= g M7= Al (p<05), Al e A2 A& (p<ol)ellA Fofgt a7t Lo m, AREEA]
A3}, BTGOIA Eflo]d Hol ]3] f2J517] 2718t 210 2 Lrepgrh, 92 3k A7) A8 (<053 A
(p<02) FOIT W} ERTh %2 B4 232 AHT AT O BAE Erkpe0s)oIME R2lat 3
ol 7} Lpept i1, AR At BTGOIA Eflo]d Aol sl f2lsl(p<05) 2718t o2 Lehgr), 92
BAA-82 A - p<01), A- T A 7SS 28 (p<.05)9] 52 st G327t e, ARSRA A3t BTG+
Egj|ol'd i sl E2flo]d £ FolstAlp<01) S7Fet o= LRkt =243 FHE A7l = Al
(p<001), Al e 7o 2-8(p<.05)9] Folgt b7t AL, AREA] 23} BTGE E2flol'd & 79
3 7(p<001) Z7Fet A2 UERtrh 2ofLba] 27] AAlol A= fele BT} gl Ao Uehgr,

Discussion

2 AT o x9S i 2 o] 53k ¢ Edflolido] ¢ s3oll nlx|E YIS Lot izt 3
ﬂ%%iﬂﬂ”%%iﬂﬂi%@ﬁﬂﬂ%%ﬁod 32 5t} olof| w2 TEAA £ ek
4 7 THg A ofstob Al o & o]0 R|= Al kel AJRR]
%Mﬂ@ﬂ@ﬁ%ﬁ@ﬂﬂﬂﬁﬂ%§%7ﬁﬂ@%ﬂﬂﬂ#ﬁm%mmzmmiﬂﬂ% ZQ
A9le w3lo) 2 51x] 2 Aste} | #3523 2] 7HAo | (Beauchet et al,, 2009), =12] LA} ofj kS
L3l AlA| 5 7HAdol) Tt TRkt S A7} o] ol A fic.

5] Halvarsson et al. (2015)> @A G Z&2 eQlo] IR 5 7 714 o)/d2] 22 Al & i
Zo] Hato] A7 A BEAYSLY] 4lckal 3Rl A75hE 7 53 A E k9l 5ol Wagt oS
A (dual task) 538 Al 7152 ¥ o] #JokE| 1 YA} Y& obrIths Zolot weba] d/dgEolAl 9l
o|FIHA| 9 S At So)F Edo]dS Sl 7 528 /AL AA| 7o) AFal Aol o

2 3B 58S Y F o] AR oof thgh A= BESH Aol
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Table 5. Change of detailed items

Ttems Groups (G) Pre Post Source F
Hip/Trunk Lateral Strength BTG (n=10) 1.9+.74 2.4+.52 T 9.529%¢
(point) G 3.097
CG (n=10) 1.7+.48 1.8+.42 TXG 4.235
Functional Reach Forward BTG (n=10) 31.5+3.43 33.84+3.46" T 5.961¢
(cm) G 5.277°
CG (n=10) 29.3+3.97 28.943.35" TXG 12.039°°
Stand on One Leg-Left (sec.) BTG (n=10) 20.9+3.31 24.5+4.50" T 6.737¢
G .088
CG (n=10) 22.3+4.72 21.9+5.84 TXG 10.526%°
Stand on One Leg-Right (sec.) BTG (n=10) 21.8+3.43 25.1+5.38 T 4.948¢
G 9.114%®
CG (n=10) 22.2+6.23 21.7+6.11 TXG 413
Compensatory Stepping BTG (n=10) 2.24.43 2.6+.52 T 2.455
Lateral-Left (point) G 403
CG (n=10) 2.3+.48 2.2+.67 TXG 6.818¢
Compensatory Stepping BTG (n=10) 2.2+.63 2.8+.42" T 13.364%¢
Lateral-Right (point) G 3.645
CG (n=10) 21+.32 2.2+.45 TXG 6.818°
Stance with Eyes Closedon BTG (n=10) 22.8+4.59 26.8+4.73" T 19.4320@
Foam Surface (sec.) G 1.717
CG (n=10) 21.513.60 22.8+5.71 TXG 5.043¢
Timed Up-and-Go Test (sec.) BTG (n=10) 7.7+1.16 7.3+.82 T 2.314
G 1.667
CG (n=10) 8.1+1.10 79+.74 TXG 257

All data represent means®standard deviation. T: time, G* group, GXT: group X time. Significance of main effects

©p<.05, ““p<.01, “*®p<.001. Post-hoc test significantly different from pre- and post- values : p<.05, p<.01,  p<.00L.

Post-hoc test significantly different between the groups at post : p<.05, “p<.01, “p<.001.

2 e o3k Efoldo] keolo] # S2jol nlxlt HitE wletsly] 98 1257t ol F T #
E S AAEI A, Edflo]td Hat Fofl 1Qlo] F3HQl 7 532 7= =72 brief BESTest
173} o] FakA| 2 Efo]'d Wk E2o]d 3 brief BESTest £ 40l S-2J5}7)
AP ekol] BISIA E -2 45 LIEhIcE. BEot A5 32 B0l Qg (7157
71), AA| 24 @ 4 171) HPAP‘* ApA| 2 Z4(E” 74%) ZJZ% AFeL ZHE A7) FEolA Eeflold
Mol Eee] olido] o iqle] Jukz|Ql ApA A 012} 73
315 59 3

0.

ofm Lo
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X
o[N
_\,L
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E
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i
l‘:lJ
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}01 Lee et al. (2020)% ERIAI N RlS /o= o] FuA| APX| 5 =T3-S 12
ot A} Q12| 7151t B3l 7]5-9] gARS B uskgich dul %PEE# Lee et al. (2015)—8—i
Jo= 7&«1 O]FJ—W] % Ol %7;1 SHIEA 7] AR L

;V‘:
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F| 2 2 Aol gAY S 7HEE Bol 4 ZXH Zzge S A-S(Agmon et al., 2014;
Kurz et al., 2016; Lesinski et al., 2015y Y4} 7hs/d 0] &2 o| A 38 &S 7HYstaL, A7|u B3 5
& 272 Q)(challenging balance) &0l 41 <] Eeﬂo]uo] g ool A 7|5kt oS akAlE YA 8ol
A 7154 889 diF-2S ZHAISHAL, Rl YAt /Il ¥ 7] wheell ol5HA| #50] #3 E
glojd Z=aHo] Fa7t FE 0= QIAIRH = Ato] o]o) 5 A X[stal Qlth. £5] Agmon et al. (2014)2 ©]
T2 8E S G4 0 2 =o)7| Qo= E4 2HA| =880l B gt H4tS RHEA 0 & 3ok= E2
o]d 9] £o|/d(specificity) Ttk SHEAL 5HITE & DAEE 5 =919 Y 70l &2 o5l
58 223 {AksHA ERol'd 'K Zq'&°H°]E Sk, 2 Ojl:rL"ﬂHE olz{gt EZflo|'d 9] Eolde A&
SIATt. ol & =01, FAA s v B E ollE Alo] & thE 544 sHHA 27], 7] 2ast =4 st
A A7), ARk 9 ey = 27] 5 3 AAJSHAAL, o] 2 —ETO];% o|F2HA| Egjlo]ido] k=Qle] AbA| Alof
o} B3 522 v 23 NEAQl 7o TS /NAHS Ao E AT

Lee etal. (2020 25242} QIA| 1A & S-A ol £=85h= o] FTHAIE o] 83 AP & ’_JIE:LEH o] E—aﬂ
Y= 7NdsiThaL B sk, o5 4380 a84Ql 22U AE 3 %1_'
NZAL, A 2AE 8 245401 2548 582 SAA Bs i
SR Lee & Lee (2007)= ©l52HA| &710] QIA|-2-57H] /= i g
W 2ol 8l Q1A 5y el X 54 aukE 2L, T ibA|of v 22 A7 5t o B2 o] HAIE
ygho 24 o] FH Qg Y-S BANA &0l FAUS 7HsA STkl Fgsto] 2 Ate] Axt
£ A ASkAL .

9 Aol gt Al o 2 oL W At ol AREelA| w3 Eilo]del Ajm] 24 A-8AIA AAIA
YT op2} Al 2)A Hah gl w Qx| AFFE rRete ma) ol AT WY o2 9ot 9l 7 E
glo]'d 2135 v datsto] e Ql HA| /ol Baslr] et 7|2 A= S SA 5ok gt

1_
> fo
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Conclusion

2 AT oA Rl PG & BolH 7|5 32 7PdE ol F-aA| 27 Eefoldol #3
ol mlx)= Oéﬁo‘l% TSR SR = AT o] 5 218l 01/ k=Q] 20BTG=10, CG=10)F2 2= o|F
L5191, EalOI'é AA] 03t Fof] tefle) F3H 1752 HAR brief-

BESTestE AA lo}MJ—, A A, OI%TMI AA] R brief-BESTest £ A 40l 4] R-2ls}
Al S7F=EI AL, A FEE & 7)), ApA 278EHE A 7)), HEARA] Apa 2 (2
A3, A4 A=A &

JPU

w7 Eo 01 Eaﬂol Wl Exjold F A5 57150} ol FHA)
7% 2] do] o} 1=qlo] Xd‘ﬂi 2 2ol 74 315 53 AT 02 ek
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