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A v =2 A} (FRT), Y-Balance test (YBT), Timed up and go (TUG),
orotrt 2lojA]7] (305-STS)E 2% 3}%3 _1/%} I Algld Qoo dltolu) SHe Eo|d #3 A7 AT
(K-ABC), YA+ 854 2= (K-FESYE H7I5159.21 SPSS WIN 29.0 Programg- &-8-5}¢] RM-ANOVA/Independent
t-test/Pearson’s correlation analysisE AA|SITE 1 A3}, -52] 7% SLBT (p<.01), FRT (p<.001), YBT (p<.05),
TUG (p<.05), 30s-STS (p<.001), K-ABC (p<.001), K-FES (p<001)0llq] -0J3F Aehea|7k A5 2E G712 Holom
Aol A A3} 5 tiEatol] wls] B adloA fofehA 2 AiAS Hols Ao® yERlth A4uEA
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(Physiological reserve)S HAA 0 & Z}4sh o
i3 Hap7t R AE S A3 8o A o] o] 24
= thRomero—Ortufio et al,, 2021), 3]K(Frailty)
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O2(Li et al,, 2021) Aofl, A AJA QA 9 AR
o 2 AR A7 Aner g #Ee] Sl
(Chen et al., 2022), &3], oJ4 w0l& Z+e o
o] F eQlkict 8oF R Ee] wom LA
& RS Thelgh A7 BAIR Qe A7aegol A

Zog @ Hog WLtk Gordon & Hubbard,
2020), E3H 5|oFst 0%/51 1012 AZ3F oA =019
Hs) 28, 43 4 olgsgol AstE o] glof YA

TH, 1Y
9 Sfelo] B8] 22 ACE oA YokYang
et al., 2023), YA loA 7H EakA WSt
< &4 T AL F SR 3ot o4 koA
S A9 B U A SR olje /)5
S949] APt 4715 27 ot oloj 7
ol 0k ol A0 1) o] e Al
41389 X2 8 sl $4 54 2 24
S} 4~ QJth(Fairhall et al,, 2011; de la Rica—Escuin
et al,, 2014).
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57] o ¢m FZoll= YAl ek Fel5(Fear
of falling), ¥3 A}A17+(Balance confidence) A3}

o
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&
o Z2 A2 alo] AAl7Is Astet dA HA
Aol Y A= Fagh aQor BuF 9l

ThH(Landers, Oscar, Sasaoka & Vaughn, 2016;
Hadjistavropoulos & Delbaere, 2021; MacKay,
Ebert, Harbidge & Hogan, 2021), £3|, 3]9F =9l
& 2733 eQlof vel A 423 Toll A 8
He ot Al ols 2 A2 T dis)
As] 3 o = AAA dulso] AiA ez
Zﬁ?ﬂ‘ﬂ A7) whzol ol thet Eehat S
Fal7] 4190 ol A4 222 AAZE

ﬂﬂ 5T Has et 715 AskE v 7H
ofsk= 8Qlo2 Z83ith(de Souza, Canever,
Moreira, Danielewicz & de Avelar, 2022). ©|}
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=7F S7H
Xie, Wang, Wang & Chien, 2025), 0] ¥}-4o]
T2 A} A4 HEsto] A 2dof Hagt %
20 ngey 12 RRE 4TSS 203 12

2 283t} (Wang, Watanabe & Chen,
2016), whebA, @70l o3 AL 23 oA
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7% 0,90(95% CI: 0,76-0,97), E°]% 0,33(95%
CL: 0,22-0,46) 0= HIlEQl o , 2015)
1) 2 (Fatigue), A3HResistance), F3j(Ambulation),
A %72 (Loss of weight)9] 571
Fofeto] F 0
gt 0dLe 7
5] 2F(Pre—frail),
Aol
o= UOWEP. A
T3t

(Jung et al,

219 (Illnesses),
o g AL 74 Fay
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Group Age BMI K—frail
TG(n=11) 82.40%6.24 24.32+3.31 3.18%1.25
CG(n=11)  83,30%550 25.01£2.80 3.20%0,79

TG, Training Group, CG; Control Group, BMI;, Body
mass index

2. 58 = 3

¥ o] WE Wole 34 A3 24 5 % 28
of 24 4= slen 53, Ad w27 A
&S dA Soke SHE B2 2910 A4 W
ik A2l WOl 21z 13 AAstel WG
7}l (Assessor—blinded)S &-A|5F3t}

AP 3 AR A Q018 F B A 7] (Single leg
balance test; SLBT), 7|3 A& =9 ZHAF

(Functional reach test; FRT), Y-Balance test
(YBT), ¥ojuy} Aoj7}7] AAHTimed up and go;
TUG) ¥ 30% ot dojA7](30s Sit—to—stand;
30s—-STS)E o]&3ato H7lslgom i
dE F7HE 1ol o AAIESI S
FoAES Fadkela Anghe] A=ds SHs}
7] 1%l A o8 AAR SLBTE A% o & 54
% HARI FRT % YBT, 7|54 o]54 B7kel TUG
2 30s-STS o= 2453t T3l —|—/\1]t“
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1) & & A7(SLBT) A 90° 28 (Flexion) AHE SAFEE 171
AA 48 58S Grsty| YYsto] ot wk A7) A 3527 (3rd metacarpal head)E 7|FHC&

o AR kg gy SESHER PR A Aol e e g
Fao sllo] mAs T oy AR AECIN e vhett o e AeR vd
S A Aol whef ok S o}glon HARE EA1E o]&sto] AR} A}
el oF 20cm —éoﬁ 2 Aol A 7Fsdt o3 Aot Fo A mg zwloﬂw A3FH2T Hil
oF ZAN|E GABIES st AL SAtat Hl—r 2012 ¢m THYE %

Ak 27k gatel AXstgon Ay 24 Aze  AHEEE A a}%

] of
6022 AAsHt F4 =5 5o &9 Wol AH < e =3t A ‘3‘2 -El'—% w49 JqLEU} =3
o BESAL ko] olSoe A9, kol ey O T A9 AFHS MBI, A F
oA WojR|= S B oS ol AA7F FuA| 33] AAfstlon S & 7MY =2 A 71Sst

AL 248 273590 24 2AL A 23714 ¥ tHLesch, Tuomisto, Tikkanen & Venojarvi,

L
AAEIGa 2 gh A Be ke Aksign  2024).
).

(Omna et al., 2021

a8 2 7ls

i)

a2l 1, 5t 4 M7|(SLBT)
3) Y-Balance test(YBT)

2) 715X Mt =2 ZAHFRT) Y-Balance test(YBT) 3} vF 2] 2] Aol A ot

4 48 S88 grkely] Yt 715d Ay WY B BAE fYsfof stEE HluA &L 3
=o AAHFRT) S AAeRnt (g ook ol ff 9 & AAxA BQOI Q5= Bl dfdsAl
AR ol 92] FEE oF 10 cm BojA 9xjof  TF URFHRI oF 5 BIollA] E]Is] 0w 1|

g opuR Weln A NS Ao, o]F AR A AH2EY AYS stk b f-4ai

L.

ZAstaA} sl SHY TS AYOoRE o &g of (Wang, Jiao, Liang & Lu, 2025) 3]2Fst ojA] =91
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= 385 v} 9lck(Jang & Park, 2021).
2o WL wc} 2449 oo 54
528 Blap] 9 YBIS ANaReH 2
AL Y-Balance Test Kit (Functional Movement
Systems, Chatham, VA, USA)E o|-&3s}o] H7}st%
O P I 93 o) i Aefel 27
o] g sk 9l 2% 2 91714713 vk o
£ o]85}o] W (Anterior), TUZ(Posteromedial),
5.9]Z=(Posterolateral) W3O 2 Adigt He| =g
SEEY XWE AR S, 2 93l
el & 43 4

ok
o
>~.

A 54 AbolE B
superior iliac spine)E LH
malleolus)7HA] 8] A | & }A]

o 2, F0E 2 A% 45 AY £ A2
?JQ shA] 4 H 3HI 2 Whe —f? 100% %3}"1 %

Schwartkopf—Phifer, Huebner, Garner & Bullock,
2021).

12l 3, Y-Balance Test(YBT)

4) LojLt Zo17| HAKTUG)

7152 o|EAT B LS Brlely| Yate] o
AN 7] AAHTUGE AASHiT tdAte
(" 49} o] TH|7} Q= JAtof ek Aol
A FEhe HiE] HbsHA YAAR & AR AAE
Fetoiet. HARRRS] AZE Algof| whet ofjof A Yo
U 3m Aol AA|E AR 7Hset Wl oF
Aot Aojzt & XS =0 thA] Rtz Fofet
H=E ool A AR AR AJZF AlTe}
Aol AlArste] di ALt St
THAE Z(second) T =Z 7| &3}
9| fn_‘*lﬁ}?‘iﬂﬂi i ﬁx4 T 1= *%3}01 ”01

1% ok A1

A= 21

e A3l 294 A F 24Y

519 ch(Nightingale, Mitchell & Butterfield, 2019).

xnéxg% 4

| = e

a2 4. ojut Zoi7t7| HAKTUG)

5) 30X Tt L0{A17(30s-STS)

oPA| L& B7Is] fiate] e oottt < 01
A7) HAAH30s-STS)E A8ttt diAAk= (1
5y9} Zro] ZHro]7} Q1= o|zjof Qfo} oFZS 7]J_\_
ool WARRE & AR Al AlB ot §A 302 &
o 7Hsa A ol oA B e 5
SHEg sjglon olRjolA 9] Qold F T o
= 4% 192 Fsleltt. S4 5 dEol 7hsel



A EoAAY oS Flof e e Aeole 3
T2 QA ot A F 28] AAlskien
SR 5 M w2 U SleE ARSIl

(McAllister & Palombaro, 2020).

a8l 5, 30E YUACt LoIA7](30s-STS)

100%(£k313] AL )7H] SHoHeS st on
2 23] e Bafste] #F HeE kst
3, K-ABCE F=ioldt YasH R} &5 5

A 2 AT Hw By 3 A
WAL A= (Cronbach’s a= 96)2F HA-A
A A== (r=82) 5 UEf o] A2 Y Bger}
HZE Z=Fo|th(Jang, Cho, Ou, Lee & Baik,

A ad A gAY 2l uAls 9% 153
7) 812 i 52 H=(K-FES)
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e
o f °
H1
-4
Hu
Ol-)lv
%
Sl
lﬂ—‘
HU
.
o,

o W= 50 A E st $4s AEst
H7h w295 ol tiet Fos <20l == A
S 9u|slth(Ahn, Kang, Choi, Jang, Chung &
Jeon, 2019). T3t K-FES= YA UA| %= (Cronbach’s
a = 0,97)<F AA-ABAF AlZ|=(r = 0,96)7}F &<l
H AEE 9 gyt A5EH EFo|nhEr]d ¢
2010).

3, CUIR & 27 53t 25 N u

B o) W 217t B 45 W U § o)
22 EaoR e 34 e 7120 4
P & A, 2095)8 veroz LY
o}, 3], 2 QoA 5ok 1glof AN vt 4
Qe et 717t 715 Aeks il mef et
w747 A2} o 260) BRI fsl) 9
o) o] 224 247 A3 £TE Ui B85

th o) et 32} 7o) okt /1A A

Ag et SAlo] T At % oAie] 554
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Zxt AL 2= 8 AZH Y NE 2
~8  — zuesElol qUlE asid ug g7 A= 9 2u o) 102
(e AAeIA)
1. Sk 27 @ 5]
9, QA W A Wt Soj&e)y]
4, WE Se)7(A7] 2 A
ke 5 WE 2d 9 Yoo 24
O R L LR R
7. % %385
8, HEA 5]
9. AW W 3 AZ |5 303
10, 49 A% 0% (153 * 34E)
(1~427%) 25 ER A4 3 A AAoA)
1 Wk 37 2 9]
9, QA W 4R Wt Soj&e)]
. A s EEA
AN 4 AEE AF o
53w A G2 M o 9 90 thel £5/](39)
6, 3 U AN T W A U WA WaEOR Se)7|(349)
7% wE A4 OE 92 33 §Xa|
1~8  — A7} 2o o|g(dut o 9 W AEdE) 102

Tl sk tdA s Ak Ak st

of v U7 (Kang, Yi & Lee, 2015). AHA|St &% &4 T2 &

2 0% AT 05 1T T 245 U 05 2L T (E 29t B, daze 47
o2 THY Y AN ZRIRS 208 A0 5O TANE 0F T4 ARA shstor 27
BN % g27) olatolt) 2 aof w9 13] A% 18-S AAsTh a1

B9, A0 Uelo] w1~ WAE R AP A 9 AT HolRnt 2 724
ok Aol Wt 12 Q14 9w 2% BASE o) Age tgo A slon F4) A o
o 28S E U UL B SRS AASGOR 5~ B S A48 98 AYER At
BRI FUT U2 4TS AR A9t 2
ool 7154 229 Aol Ageelet ol 4 KEAE
A4 24 e ook 1odle] A A4S RS AFOIM 2WE BE ARt $A 220y
1#ste] 7120l 7t @ A7) Ato A AjEE SPSS 29,0 WIN(IBM Corp,, Armonk, NY, USA)&

sl 7|k A2 B 715 =

ozof A Ao

N,
2SS

Ae gy olgsto] BATl BE 274 wido] s Bt
BEUAE AES00 AT B Bge &
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Ao obA $AE BE 2499 7 71o] flo]E
o= AAR 23 Batde s53te e SAY
W2 288}k, E3F SLBT, FRT % YBTO| 249
7830 2t 3k Afol7h U] ofof AkR 4
Al 2R ﬁé&%kg A8 WE}

74X(Independent t—test) & AAJS }Oﬂl:} O]Fr

i
&= 24 a3s AAsH| Yokl A Group) Tt
A 7HTime)& Q0107 3} o]ul 2 HARE

A(Two—way repeated measures analysis of
variance; RM—ANOVA)S A-&st9ch ESH Aot
XAZE AEAE B7E SOI5) UEhd W] o
AL Wzte] vk 1k Aok 7} ¥is AR S 2714
o2 31015}y 9kl Matek(A=Post —Pre)& AM&
A (Independent t—test)S
A, TGO W 42 B 95 F oy o

>

=2
2 A 2 Held a0l 19 BAHS Belap]
o) 5701 B4 T ZUUS olgato] mloje
AFTFELA (Pearson's correlation analysis)S 438
stolom HE FAE foead a=.058 HAs)
%tk
m 2 3
N FRAIL)% 7|Eo R ﬁ‘ﬁ

A 8 AR 89l

e 9%

155

Aol giot Ak 7+ 1A

Apo|7k LA gt E3E
&AW S AHE 99 SUE o
(Independent t—test)& Al
A A 7 eIt Afol7t ¢l

1. 28 M0l M2 he 2 MrA 201 M

ik}

A A7 S e ANt W A7 &
g e YA B AAA gl ok FA A
T Hgh= oy (E I 2

HRE 2 BALEA A} SLBT(F=12.453, p=.002
np?=.396), FRT(F=28.758, p{ 001, mp%=.602),

YBT(F=5.327, p=.032, np*=.219), TUG(F=6,958,
p=.016, np*=,268) & 30s—STS(F=28.839, p{ 001,
np*=,603)0f| A L5 fOJ3 HekX A7t 5 2-g-0]
Ueldth & 747 59 570 749 SLBTE 2%
%1 4.3311.91(s) o)A &5 & 6.61£3.87(s) 2 57}
3} FRTE= &% A 24,6414 47(cm)o| A &%
T 99.96+4.94(cm) 2 27F51%th YBTOAE &%
A 60,94£13,31(%) o)A &% 3 76,59+20,32(%) 2.
2 JAE e TUG EF %E 7 10.102.30(s)

oA &% 3 8,9311.97(s) 2 ZHAstoict, upALtC.
2 30s-STS ¥A] &= A 10,10£2.39(3) o)A &=
T 13.70£2.49(3) 2 271811 Aot 7 wist A
£ Hoh FAH R gelay] flsto] AR 5H3E
2 A 24 A3} SLBT(p¢.01), FRT(p< 001),
YBT(p<,05), TUG(p{.05), 30s—STS(p<,001) 5 &
< WA 7 5o s to] R ET {9
sHA & 7iAde vreRlt
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>
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el

a3
H 3, A 23 MHE 9 Ala|H H010| RM-ANOVAS Independent t—test Zat
Independent
. A F. p value, n° P
Variables Group pre post (post—pre) t—test
Time Group TXG t p

k_pralL, TG (n=11)  318+1925 2734047 -046+137 F=.263  F=3733  F=5812 .
p=.614  p=068  p=026 -2.410 0,26
Score G (n=11) 3.2040.79 3.90+0.88 0.70+0.68 ye= 014 = 164 = 934

TG (n=11) 4.3341.91 6614387 228+235 F=5.705 ~ F=865  F=12.453
SLBT p=027"  p=364  p=.002" 3530 .002
0G (n=11) 4.59%258 4.15%2.65 0441064 2= 931 =044  1’=396

ETS

TG (n=11) 24,64+4.47 2996494 5324299 F=22.943  F=0536  F=28.758

FRT =000 =473 =000 5.363 000
CG (n=11) 255772 25.2%47.3 -0.3%1.49 n’= 547 n’=.027 n’= 602

TG (n=11) 60,94+13,31 76.59420,32 15.65%21,56 F=4.790 ~ F=375  F=5.327 )
YBT p=041"  p=548  p=032" 2317 032
CG (n=11) 64,9615 67 64.55417.74 0424437 2= 901 =019 1= 219

TG (n=11) 10,10£2,30 8,93+197 -115+0,62 F=5.850 ~ F=0.763 ~ ¥=6.958 )
TUG p=.026 p=.393  p=.016 -2.648 016
0G (n=11) 1030191 10.40%2.61 005137 1= 935 2= 039 1= 268

TG (n=11) 10.10%2.39 13.702.49 3.64%211 F=16.580  F=0.060  F=28.839
30s-STS p=.001"  p=.809  p=.000"" 5378 000
CG (n=11) 1194277 1144268 -050%127 1e- 466 1= 003  1°= 603

TG (n=11) 24.45%438 34.34%74 989580 F=10.044  F=4.965  F=43.207

K-ABC p=.00"  p=.038"  p=.000 6.577 .000
0G (n=11) 26424343 23874249 -255+150 1= 449  12=207  1’=.695

TG (n=11) 53,184531 44.45%4.57 -873+4 22 F=4.554  F=24.397  F=27.830

K-FES p=.046"  p=.000"" p=.000"" -5.275 .000"
CG (n=11) 5504490 5874327 374645 - 193  n’=562  1’= 594

(M = SD), *p{.05, **p{ 01, ***p{ 001, TG; Training Group, CG; Control Group, SLBT; Single—Leg Balance Test, FRT;
Functional Reach Test, YBT; Y Balance Test, TUG; Timed Up and Go Test, 30s—STS: 30Second Sit—to—Stand Test, K—ABC;
Korean Activities—specific Balance Confidence Scale, K-FES; Korean Falls Efficacy Scale

M= 504)IA] B GO AT AEAE

a

2 LA} 213 Alg|X™ ©0] XS
225 SWIME LS B SRR BN B2 3} hepgrey. 29 09 B7bol: KoABCE
4

[
k) $% A 94 4514 38(R) A &E T 34 3447
8] TAA W M7t B8 = AAskal W (Hez Frietgoy Y a5 52 Hrtel
A7 BT SFRY Y UA e AU AT W & K-FES oA W 07 B £ A 53184531
k= (& 3T Zth )oK &5 T 44 4514 57(F) 0.2 7HAsHY Tt
S 2AREA AT, K-ABC(F=43.207, o] H47h WEE Afol tigh 92 o] YL

pC.001, np*=.695) 2 K-FES(F=27,830, p{.001, A Bl w2 AHE vttt o, Hekg



A2 8l nAe 9% 157

B 4, @5 ZR0) M2 LA 2 AMHA L Aa|® Hol 7t Pearson's correlation analysis Zz}

Variable SLBT FRT YBT TUG 30s-STS K-ABC K-FES
SLBT 1
FRT 818" 1
YBT 018 605 1
TUG - 570" -.551" -.163 1

30s-STS 021 478" 217 -.661" 1

K-ABC 804™ 698" 039 -.690" 452" 1

K-FES - 545" - 541" - 136 825 -.690° 405 1

*p{. 05, **p{ 01, ***p 001, SLBT; Single—Leg Balance Test, FRT; Functional Reach Test, YBT; Y Balance Test, TUG;
Timed Up and Go Test, 30s—STS; 30 Second Sit—to—Stand Test, K-ABC; Korean Activities—specific Balance Confidence

Scale, K-FES; Korean Falls Efficacy Scale

1 B 8 U B 52 oA
Sl AR Ao

[ |
£ 7] Famael YA Bl A4 aolg
a7

o
T 25 TA T S ol8oto] moj: A
A B4 (Pearson’s correlation analysis)S Al
NG B Ty G % 2t 4 23} K-ABO
+= SLBT(p<,01), FRT ¥ 30s—STS(p<.05)2} _I(P‘__O,]
2, TUGSH: 913 B

K-FES9] 7

FRT % 30s—-STS9= $-9)3t H(-)2 AdaAS
UERATHpC 05).

V= 9
2 AP AAA oulsde) Bl 7k S5
AR} 2 3ok o] 1221& o 857
7 5 252 ASSY SFL Wi S e
F49) 712 T 1 A @ 54 7 3
AZ dol£8 BAHOR Byal P02 T4
9 EREE

(p(.01), FRT(p{.001), YBT(p¢.05), TUG(p< 05)
2 30s-STS(p¢,001) 9+ WAL & Ale]& Q910 3
osh= K-ABC(p¢,001) 2 K-FES(p¢,001) oﬂﬁ &

gt XA A2 g AE velen 53,
3] oF Zj (K-FRAIL)O| M= gk 7k Abolat wg} oF
Aol ol th(p( 05), EI AEA Ay

K—-ABC+ SLBT(p{.01), FRT ¥ 30s—STS(p<.05)
L gola A(H)A ABAE Uehiglon] Tuce
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2o A 291 ozt ol tie Fetgt
B A 22 A2l 2900 G S
= AoR %PE#Z:] %E}(Hadjlstavropoulos et al.,
2021; MacKay e , 2021). E3|, 3]oFst oA
ol oyt Oi‘é =9l l a3 AAI7 1S Astet S
Ado2 218 YAl e Belo] E3 AHTES
3lujoh= Agko] 2 Ao BHiE 1l 9lth(de Souza

et al,, 2022). Papalia et al, (2020)9] oA &
oF 018 fjAto 2 3t AlA|EE A=« AT
of %7k 4:22] Sol3t HIE YEpYT KIS
O w(SMD=—,52, 95% CI [—1,01, —.03], p=.04)
5loF 2| 9ALE] 1ol thAro & 122271 71 7]8F &
= x2S AL5) Kapan et al, (2017)9) 1519
A% FES-T A7t 44, 1(7) ol A 89.9(H) 2.2 +9
sl aste] £5 FAE AR et S22 95
& 4 9ee BRI, 2 AT HE K-ABC(
p?=.695, p{.001)&} K-FESMp2=.594, p< 001)9]
A §olE A 4B 2 ana)rt &
QUE|olr, olaiat Auks HolASo] 54 717 5
thokst 748 A9 A FEAA] BES HEHo R 4
WA AN S YL HFHOZ AL A

xﬂoﬂ ot 57\]754 XW%‘% gEotl] e
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8 ARHELA Agtof| A K-ABCE= SLBT(r=,804

’ ’

p<.01), FRT(r=,698, p<.05), 30s—STS(r=,452,
p<.05) 9 TUG(r=—.690, p{ 05)2} 23t 4o
A7b Uestth K-FESS] 79 TUG(r=825,
p{.01), SLBT(r=—545 p{.05), FRT(r=—541,

p{.05) & 30s—STS(r=—,690, p{ 05)2} F2J3t A
A7 Yebeth ol #3858 d skA7]50] &
oL o]F FYAIO] BAEF oY AAA] =
I A diE SE7h Hobe AS YRl
Portegijs et al.(2012) AFAAE w2019 #3 =}
Algto] 0|54 (p=—.56, p<.001) % 3 F35
(p=.72, p{.001) T} F7F o]Ake] AlA S B}

1 B35} 9 Khodadadi et al. (2024)2] oo
A& FES-I= TUG(p=53, p{ 05), ¥& Zal AlA|
oF A7) (p=—.50, p<.05)9F == FHaL AAJgH

?‘FPHR{ﬂ p=—>58, p{05) % 30s—STS(p=—.48,

pC05)%h= $1F o] AHTAE vehhglth &
A, ol wealsl 29 ARl e Selgoz U
AAZS= 993t Hal o= B AAl7] Ast
£ 2ok oe®o R ojofd 4 kil sl
(Baek, Min, Ji, Park & Kang, 2024). @2}A], 3]
oRRt o4 =219 WA o= SHside AA7TE
AP oot Wy Felg 7as 29 AT B4

o7 7k
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Effects of Stepwise Foot Sensory Integration Exercise on Fall-Related Physical and
Psychological Factors in Frail Older Women

Hyeon Sim(Kookmin University, Doctoral Candidate) - Ji-Hyun Chun(Kookmin University, Assistant Professor)

ABSTRACT

The purpose of this study was to investigate the effects of an 8-week stepwise foot sensory integration exercise
program on fall-related physical and psychological factors in frail older women. Twenty-two frail older women,
identified using the K-FRAIL scale, were recruited and randomly assigned to either an exercise group (n=11) or a
control group (n=11). The exercise group participated in a stepwise foot sensory integration exercise program for §
weeks. Fall-related physical factors were assessed using the SLBT, FRT, YBT, TUG, and 30s-STS. Fall-related
psychological factors were evaluated using the K-ABC and the K-FES. Data were analyzed using RM-ANOVA,
independent t-tests, and Pearson's correlation analysis with SPSS WIN 29.0. The results showed significant
timexgroup interaction effects in the exercise group for SLBT (p<.01), FRT (p<.001), YBT (p<.05), TUG (p<.05),
30s-STS (p<.001), K-ABC (p<.001), and K-FES (p<.001). Furthermore, change score analyses indicated that the
exercise group demonstrated significantly greater improvements than the control group across all outcome variables.
Correlation analysis showed that K-ABC and K-FES were significantly correlated with most fall-related physical
factors, except YBT (p<.05, p<.01). These findings suggest that stepwise foot sensory integration exercise is
effective in improving not only fall-related physical factors, including balance ability, mobility, and lower-extremity
function, but also psychological factors such as balance confidence and falls efficacy in frail older women.
Therefore, this intervention may serve as an effective integrated strategy for reducing fall risk by simultaneously

addressing both physical and psychological fall-related factors in frail older women.

Key words: foot sensory integration exercise, frail older women, balance ability, mobility, falls efficacy
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