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2 A Xekite 283 75 SReE SAVE LE ol B IS, oA 71ss o8 8 B S EE Al
H2e IS FEehe O FA40] Qlok A dVdE 754 olde] 17 o4 34 Lw, S-5Exercise Group:
EG, n=18)} £A|5(Control Group: CG, n=16)2.& -5}tk EG= 10537t 5 23] 522 13o) Zojsl9ia,
CGe E=o] 35 A §lo] 7129 S-S frAlstGlh e thdrhs W7zt 2, A7kt 7hs9l,
QT UofA7] HAK30s STS), ohh A17] AAL 7154 A e FAKFunctional reach test), /a5 A,
ARgoll Z75H3Att. SPSS version 29.02 B-gsto] At Y] W3k dieE2 34 H Wilcoxon F3094%,
P sk SYEE 04 3 Mann-Whitney U 374, 4 9] 4% 282 9 oAk

-G A, B oA T x AIF AT ARG BE FOJ8kA LB THp < .001). &FwE BE
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119 WA A A oflet B A o
AR 57 sl SR e
Y HotAZ & e 8% W7 A ol chMiri
& Norasteh, 2024; Adam et al,, 2024), A1) A+
of MEd w3 uZ &2 28 7tih 743 59
A3, A2 oFERe Y Fa 917 addew
HUE1 9lom, E3 34 7|5 Adt= B3l ofA

=

ATk AN 2 5 7} o] YA Y Ths
AL Fo5HA E7FA7Itk(Moreland et al,, 2004;
Sherrington et al., 2019).

SHA] 71 oA = e AW} A4 HEste
AA BAZA ZPA| 280 Zast 37 YRS 22
2 483, ofgel EAHOZ g ¥ 7] (foot
function) & A4 243} 29 /0] A2

kS Shh(Viseux, 2020; Song et al,, 2021), B 7]
o dytel 2, B YA g4, o 7 9
S E3Fol(Mickle et al,, 2009), ©]23t
Qa5 AAES B3l A A 24T} B
3y ol 703,

Tehf syt el e s g g7
8719 L8719 750l Astea, ' WAl
o 0 W 28 vt SR, o

4 st Wl 29 24 59 Aska o
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(Uritani et al,, 2016), AA| &2 Zg o]
(Framingham Foot Study)®] w2
& ole T8 e weolo] ]3]
A =& Aoz HIES I (Bowlin

ox NI oH
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et al,,

[0)¢]

7 AN

:}F{iﬂu{ AzZk ARy, QA7) Bk =8 7t
b 39§70 BRg B)=9 Hhg AT} o]0l
CHWang et al,, 2025), =3t gt 77 E5l= 2
Ay 3 AN 248 5YI kAo 2AE Al 9F
& 01A B9 AL AL B ozt W
o FeleS Z7HIA AABE 2ast 7k A5

o] or&3ke zast 4~ 113}(Sawa et al,, 2014;
Peters et al,, 2016), webr] 2] o1y 2 &}
& Sleide dett 28 3 F49
FAE Fol A7 A8 &5 7I5= FAl A=
= 23+ H2o] Q5ItHWang et al.,
2020; Kim et al., 2021).
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1, G oAl

B kst 992993 (IRB) 21
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AL AR = G*Power 31,97 ZRIHS
ol gsto] 4FEsIoIT), WHESA EAREA (repeated

measures ANOVA; within—between interaction)
S 7|1&0& anar|(f)=0.25, FY5a(a)=.05,
1A (power)=,80, At 4= 2, &4 /\W 9, HHE
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Group: EG, n=18; Control Group: CG, n=16)2]
ARE 2F 240 L&,

2. 8 =7

1) 2712t 22(Toe strength)

e
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H71er 282 Toe Strength Dynamometer
(T.K K.3361; Takei Scientific Instruments Co.,
Ltd,,Japan)< ©|-§-5}0] LY 1d 1), EH”
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X-kit 7|58 ¥ 75 5 LFEZE Y] 17 ok

Y 489S kg YR 7155} cHYamauchi &
Koyama, 2019), A= & 39 54 £ 714 =
& whe 71ssIen, GAE o= AAL AIA Y
]Ee‘%lr‘% o Yoz T A A5 WSt

2) eixId7Et 7HSHS(ROV)

AAL7F SEAEHE(MTP

o
;
.

o } 0 ol 4 e %
£2 F0ER FOT UES 5 W2 £

AANA AR, el Higte] 43| B

2 JeUd &, A4 QAo e gARE oA
wleke F15gt A W SERoE Wi

AL g AN oF 327 SASES S,
Ao 7

HAEZ-S 7h e A|(Goniometer, SAEHAN, Korea)S
Igaision, 1EHe AFEERe] 1 144
+ el (Navicular), ol5A= AlLAlE WSH
HystA Esto] SASIUTHIY 2), 23] HHE

[¢}
SR, 7P F2 e 240l AR =

2 ST 55

.28 78 9 YAESH vAe 9% 179

A AN ALFEHETo] AN SEAY A7

9 §A7k ofel e 49, B T2 Wi Fu
SA9do] T Aol 3T he Asn S

3) oIt 20iM7| ZAKSH to Stand:STS)

Sttt dolA] AR 919 4 el 7l
Seig Whsy] g BAE, B Aol
Senior Fitness Test(SFT; Rikili & Jones, 2001)2]
TS A&ste] S48kl ddAte sEoldd &
& A B AEE O2F Sl oL, F HE kG
Sroll A AFskA L SHbeS W& offof i
= AHESHA] P ottt W el FEEHA +
1, B2 90 23 © AR fAR HARRY
A2} A di Ak 7Hs Rt WA ekeltt
dojA7] FAa 302 F¢F HHESHIt(aE 3). ¢
3] A AR F53 GHol7 AR | AHE
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5) 71s% Fdb =2 ZAFunctional reach test:FRT)
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B7ksb7] Qg AARE k19
YA ke %‘ﬁf& o] QITHWilliams et al,,

2017), QAR B O 2 HE 10cm Qo7 3o &4
S IS offzolE B0, F il% e AL

A | AEE FASHL 71 Al A ’3431*7}

o} TH(Merchan—Baeza, Gonzdlez—Sanchez

Cuesta—Vargas, 2014),

38 5. 7|sH T =2 HANFRT)

6) LASSZ Mt (Falls Efficacy Scale—nternational;
FES-|)

YAES ArE 919 o AgolA o
Aol digt FEe ARG S B7ReH] g A
7|H a4l M E(self-report questionnaire)©|ch
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X-kit 7|9 & 75 B T2

% th(Belloni et al,, 2021), FES- & & 107119
A, ZF B3F2 Likert 44 A=2 FAE

E L
‘th}. RE £ A et e A

2 A9 X-kit 7|¥H ¥ 7] Y e Z R
L Okamura et al,(2020), Wei et al, Gl
& A& (2025) 59 ATLE HaL B‘PO% B Ato] gt
A FA5FE ) X-kit2 ot
S| 2 A 2tE vk 77k 9 o} A 7% Efloly =4
2, ARAZE Sfofl AAY e BAA] —Er%%
Aoz iy} k29 ohefet
AFeHe ArLo|t(aY 6y, = Oﬂw‘mﬂ A+
X-kit& =] A (Xion Lab, Korea)o|A] A
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— Plantar relaxation
— Toes relaxation and stretching

e Balancing on the x—kit Warm—up 10min
19 % ?H;Hg — Weight shift RPE 10secX2sets
.~ — Big toe extension & Flexion 9-11 12repX2sets
o — Toe extension & Flexion Cool—down 10min
— Toe spread
— Toe squeeze
— Plantar relaxation & Toes stretching
— Big toe extension & Flexion
8 717 g — Toe extension & Flexion Warm—up 10min
3-6 B A — Toe Squeeze RPE 10secX2sets
oAz o — Calf raise 11-13 12repX2sets
= — Single leg tap down Cool—down 10min
— Ankle Mobility Exercise(DF/PF,INV/EV)
— Ankle Circle with Stick
— Plantar relaxation & Toes stretching
— Big toe extension & Flexion
— Toe extension & Flexion Warm-up 10min
7—10 sHA| £33} : g:jf S}E::jze RPE 15secX2sets
+E . . 11-13 15repX2sets
— Ankle Mobility Exercise(DF/PF,INV/EV) Goolodown 10min
— Tandem Stance on the x—kit
— Half Squat
— Side Step
FRE 25 A 10871 ZH0ET 10879 Felese Ty,
5 T 28A7 60min
3. M=z & Wilcoxon $3:9] A4S A&ai9lm, A

2 AN aHE Ame A 2 SPSS

99.0 for WindowsS o] &3to] Basiqy 7wl U 84S AT

o 7¢FAR Fth BERAS Hasglon, 4 ©o o4 WS Gosk] A HREsS
4 ARL 98] Shapiro-Wilk AL A st AT AFA, AR)e 8910 ¢ 29
XA B AR Ak Y - Aok 7k s A A o] PEAREAS AXJEtlom | Aok X AP A
T4 35 ol met mg Bl lug gy y 0 IAS SUSE o Adks st
Gopch, BE W el R gy O THE M S AR e S



X-kit 7|5t W 715 B LEZEIdH0] 1Y A4 1A 75, #F v U AR nAE 9% 183
202 g9lsl7] sl ZF At W APA-ARS HluE 2, ATt X AjZt ASAE gnf
AN, SA BYHE Ht ges] Eslst] 96 Aokt Al 7F AR BTk A2 A7) v
}\};ﬂ_/\]"‘?—‘ %ﬂ%(Aﬁ)% }1\_]_'%6_]‘0% ;\(:}TI;]_- Z_I_' H]ﬂ% 7]_%]. 'EL ( 102 321 p< 001 npz_ 762) X]‘?E]_
P e EA BXo] 0o]lAzo o= Ad
FRSHAL TA M foArET 0= 002 A e g(po194 973, ¢ 001, np*=.796), 7153
9510]
3. A =S AANF=8T.921, pd.001, mpP=.733), 4t
A5 (F=128.120, p<{ 001, np*=.800)o| A & A|
A X A Asag gt §-98HA yYebgt 2
.
I 23 T (& 3ol AN

1. &7 ohente] M £

B L9 AR -5 SAl(Exercise Group;

EG) 1873} A

214, Bt

(Control Group; CG) 16 Oo.=2
5 45o] Folskalet, oS B AYS
7= 15714 1em, B AES

77.2%
o 57.7%

4 9kg, Bat A|AZFA$(Body Mass Index; BMI)+=

23.2%1 3kg/m? 0]91 o™ CGY
2,54,
6.1kg,
ﬁl fﬂ*}x}«]

= ﬁ&%ﬁ_ﬁk

H 2, AT MRt MFHE EM (N=34)

Yot A7 78,1

Hi7)= 15545 4cm, H AZS 553+
W BMIE= 22, 9%1 6kg/m22 Uepdc} o
] A EAo|| tfgh Hole A4 FAA

Variable EG(n=18) CG(n=16)
Age(yr) 77.2 £ 2.1 781X 2.5
Height(cm) 157 £ 155 £ 5.4
Weight(kg) 577 £ 4.9 55.3 + 6.1
BMI(kg/m?) 23213 229 £ 16

BMI = Body mass index

Variable F(1,32) o np
Toe Strength 102,321 { .001%** 762
Big T
18 108 124.973  ( .001%** 796
Extension
Sit to Stand 59,583 { .001%** 651
Single L
inele Leg 110,276 { 001%*% 775
Balance
Functional
Reach Test 81.9 .00 133
Falls Effi
s BINCAT 198190 ¢ .001%FF 800
Scale
#EEp (.001
3. Y 7ls S& 230 WE At Lf A-AlE
H|w
+5 SALEG)S ke &, dxErE A
A, ookth dojA7] HAL g A7) AL 7154
A =Y A Y ARG 5 RE He A}
A o] Sojg wWsph yeig, wole 2ee
6.0111 44(kg)o|A] 7.43%1.27(kg)2 7)ol

Mx]lﬂﬁ}al- Al Ao

- -

2 37F5H{tHp(.001).

(p<.001),
37.8918.35(°

32,477 20(°) 9| A
0% oot}



184 3454 WA

oA 7] HAR= 14,8314, 19(reps)of|A] 17.00£3.77
(p<.001), 3 A7) AL T2t
12,0914 45(sec) oA 14,2914 84(sec) 2 F7}oFS
thp< 001), 7)54 At =2k AAR= 21 5% 6.75(cm)
o| A 33.30£7.65(cm) 2 Z7}5FH 21 (p{ 001), YA}
Ao 16,2212 420 A 13,28+ 19302 745}
of Ao thet Felgol AskE ACRE vesitt
(p<.001),

T BAECO oM E BE %o

(reps) 2 Z7F5131S

101]*1 AR ]

(sec)2 A3t tHp=.003). 7152 A =g 7
A= 19,043, 72(cm) 9 4 18,044,00(cm) 2 7HA3}
QOom(p=.004), SAIESZLS 19.00%3,720]A]
19,9413 57=2 F7kste] Yol gt Felgo] S7t

AL2 LETHp=.008). Ait= (& o AA

=}
Foleh Hal7h Ve oL, ARbR o R T = o) "e‘*]ﬂ éﬂ, W7k 29, AAERE AT, oottt
A2 “E} vl = %Faﬂfi 5.66%+1.50(kg) o)Al oA 7] AL e A7) AL 71eA A v
5.1041,49(kg) & 743151 31(p<. 001), del“*ﬂ‘j* Al A Y ES 5 BE QoA 5ol FA
299, 66+8 60(°)0llA] 27,258 45(°) & ZHasigiet ol vlgl -3t WskRRS Uit 25w BE
(p<.001). 30% ot} UojA7| ﬂA}L 13,06+ 2,93 HQloflA F7t S Bl v, SAITS AAske=
(reps) oAl 12,0013, 27(reps) & 3456}9.2H(p=.002), AoFe Hol T A 71 H3} Aol A zto 7t 2l
Sk A7) E3E 11,04£3.93(sec) o)A 10,1944.13 st Wk 28 oA 1.4520.38(kg)
B4 b L APH - Al H|Z
Variable Group pre post t/Z Jel
G (n=18) 6,01 + 144 7.43 £1.27 t= 15.68 { .001%**
Toe Strength (kg)
G (n=16) 5.66 = 1,50 510 £ 1.49 t=3.09 L007%*
G (n=18) 32,47 £ 720 37.89 £ 8.35 t= 10,82 { .001%**
Big Toe Extension (°)
G (n=16) 29.66 = 8.60 27.25 * 8.45 t= 498 { .001%**
G (n=18) 14,83 + 4.19 17,00 + 3.77 t=7.10 { .001%**
Sit to Stand (reps)
G (n=16) 13,06 £ 2.93 12,00 £ 3,27 t=3.78 .002%*
G (n=18) 12.09 * 4.45 14,929 * 4.84 t= 12,61 { .001%**
Single Leg Balance (sec)
G (n=16) 11.04 £ 3,93 10,19 + 4.13 t= 3.58 .003%*
G (n=18) 21,5 £ 6,75 33.30 £ 7.65 7= 3.73 { .001%**
Functional Reach Test (cm) »
G (n=16) 19.0 £ 3.72 18,0 £ 4.00 7= 289 .004%*
Falls Efficacy Scale G (n=18) 16,22 + 2,42 13,28 + 1,93 t= 17,22 (.001#**
(score) G (n=16)  19.00 + 3.72 19.94 * 357 t= 3,03 0087

*%p( 01, ¥*¥*p{ 001, EG : Exercise group, CG: Control group



X-kit 7|8 E V)5 T T2 I A9 4] 75, 48 5

B 5 MU 2 HaR Hw I A &t

4 gAEsH A 9% 185

Variables EG A (MxSD) CG A (MxSD) t/]Z 0

Toe Strength (kg) 1.45 £ 0.38 -0,59 = 0,75 t= 10,12 (001

Big Toe Extension (°) 5.42 £ 2.12 -2.47 £ 1,93 t= 1118 {, 001%**

Sit to Stand (reps) 2,17 £ 1.29 -1,06 £ 1,12 t= 17,72 {,001%**

Single Leg Balance (sec) 2.22 £ 0.74 -0.82 £ 0,95 t= 10,49 .0017#**

Functional Reach Test (cm) 6,74 = 3,02 -0,78 £ 0,76 t= 9,38 (,001%%%

Fall Efficacy Scale (score) -2.94 £ 0,73 0,94 124 7=5.09 {,001%**

##%p(,001 EG @ Exercise group, CG: Control group,

Z7k5h dhd, EAo| A= 0.5910,75(kg) 45} v, lLl:- Q]

A1(t=10,12, p{ 001), YAL7FF AHL S=tof
A 5.4212.12(°) 271812 EA LA 2,4741,93(%)
7Ha8Hglth(t=11.18, p<.001), YGkTh YojA7] A

Al A &5E0] 2.1741 29(reps) /et Hhdl &
Ao A= 1,061, 12(reps) 7HA8FeaL, S A7)
T8 E3H SFTolA] 2.2210.T4(sec) F7FIALL
EA ol A= 0.8210,95(sec) 743 THE=10,49,
p 001), 7153 AW =2 AAPIAE 5o
6.47£3,02(cm) F7FeF ¥HH FAIo| A= 0.78%
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The Effects of an X—kit Based Integrated Foot Function Exercise Program on
Lower Extremity Function, Balance, and Fall Efficacy in
Community—Dwelling Older Women

Su—Ji, Choi(Kookmin University, Doctor's Student) * Ji—Hyun, Chun(Kookmin University, Assistant Professor)

ABSTRACT

This study investigated the effects of an X-kit - based integrated foot function exercise program on foot function,
lower-limb function, balance performance, and falls efficacy in older women. Thirty-four community-dwelling
women aged 75 years or older were assigned to an exercise group (EG, n = 18) or a control group (CG, n = 16).
The EG participated in the exercise program twice weekly for 10 weeks, while the CG maintained their usual daily
activities. Toe flexor strength, hallux extension range of motion, sit-to-stand performance, one-leg standing balance,
functional reach, and falls efficacy were assessed before and after the intervention. Group x time interaction effects
were analyzed using two-way repeated measures ANOVA. Significant interaction effects were observed in all
variables (p < .001), with the EG showing improvements across all measures, whereas the CG demonstrated a
general decline or no change. Relatively larger changes were observed in toe strength, hallux extension, functional
reach, and falls efficacy. These findings suggest that X-kit - based integrated foot function exercise may be
associated with overall improvements in functional performance and falls-related psychological factors in older

women.

Key words: Foot function training, Balance, Falls efficacy, Older women
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