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Abstract

Background: Chronic ankle instability (CAI) is often
associated with impaired proprioception and al-
tered neuromuscular control. While most re-
habilitation approaches focus on the ankle joint,
recent studies suggest that proximal joint involve-
ment, particularly hip muscle activation, may play a
critical role in postural control. This study aimed to
investigate the effects of proprioceptive training
emphasizing hip muscle activation on balance and
ankle function in adults with CAL

Design: Randomized Controlled Trial.

Methods: Thirty-four adults with chronic ankle in-
stability (CAI) (aged 22-47 years) were randomly as-
signed to either an experimental or control group.
Both groups participated in proprioceptive and an-
kle strengthening exercises three times per week
for four weeks. The experimental group trained on
a BOSU ball while wearing an ankle brace and per-
formed hip-focused exercises (single-leg bridge,
single-leg squat, and side plank). The control group
performed general proprioceptive exercises without
ankle bracing. Outcome measures included the
Cumberland Ankle Instability Tool (CAIT), the Y
Balance Test, static balance assessment using

BioRescue, and the Hop Test.

© 2025 by the Korean Physical Therapy Science

Results: The experimental group demonstrated sig-
nificant improvements in Y Balance Test composite
scores and exhibited superior performance in the
figure-of-8 hop test compared to the control
group. Both groups showed significant with-
in-group improvements in CAIT scores; however,
no significant between-group differences were
observed. Static balance measures showed no sig-
nificant changes in either group.

Conclusion: Proprioceptive training targeting hip
muscle activation, performed on an unstable sur-
face with ankle bracing, was effective in improving
balance and ankle function in individuals with
chronic ankle instability. These results suggest that
a hip-centered neuromuscular strategy may serve as

an effective intervention in CAI rehabilitation.

Key words: Balance, Chronic ankle instability,

Hip muscle activation, Proprioception,
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e e 1, 2E7], WU Ag 5 odRt 7154 24U0A Alss ARk AW 58S 5otk d A4
20l HeZ sHARE, &2 7he/dH R QS BAlol Ald siREH B0 & Qlsf RHEA Q] 7AA AEF A
Fosh, Axx S5 5 &A4Fo] 7 Rl sk W F stHE 4#A Ut (Fong 5, 2007; Neumann,
2010). 71 5 Ak A4 O AR oF 85%E AMAIoHH, 71E I Afte 5 ESE0HA Xm0 vHdARl
55 49 %), a8 EPAdo] AT 4= At} (Ferran¥t Maffulli, 2006). 71 ¥5 H=Flateral ankle
sprain= £7| &4 & B2 R4 9HEEARI Ardo] AR (van Rijn 5, 2008). ¥HEAQ] W At
£AF T Z|4529] ZA419] HAS b4 HFE B9 Al(chronic ankle instability; CADCZE Aot (Hubbardd}
Hertel, 2006). T &% E9F4A(chronic ankle instability; CAD2 27| 71& ¥2 FX(lateral ankle sprain;
LAS) oI 127]€ ol B3t AdefioflA] ¥HEAQ1 iy =}, o] Zlol= “A(giving way)2] RIHgH A9, 121

5, 75, TE 7Ms WY AR 28 I5h 715 Aok 9 A& F4E UEY= Aol &40t} (Herteldt
Corbett, 2019). °]2igt AEl= AZ--2% d<&(sensorimotor deficits)S ZshH, 1 23} A X 742F A5t
I8 &4 5ol Uerd 4= ok (Hertel, 2000).

8- A2 (proprioception) WA, &=, 370l Zxet A7t #8715 B3l AAQ] YRt 22 FEE

rd

2015; Lephart &, 1997). ¥@& @3} o]%o+= T4 Y 195084 17 8719 &402 <l
T 7150] A5tE]7] 4191, o2 sl A 24 sEo] Fasta AEgt +F §ESo] oA &4fo] WY
= ofeglo g oJojd 4= Qltt (Hertel, 2002; Ribeiro¥} Oliveira, 2011). o|#gt 15584 7429 #|sl= TH
= EQMAS 7 diidAtolA ++3 € 7154 43 5ol F84R1 F& mIE 7HsAdo] Atk 1Este] o=
T = B thdAlel st R84 T A 2 7152 AP R Ot 5 e Ot
1 S Aok 50l 20| XY= Jlon, o]t AFES +F T8 754 9 599 7i4,
Y 5 YR 8% 51 24 9% A IAE Algolal A (Eils?t Rosenbaum, 2001;
Lazarou &, 2018; Schiftan &, 2015).

o= s EvS R o w48 HIS do], YETE &5 7150l U BT EHSH At
o] Qltf= 950 £718k Ut (Beckman®} Buchanan, 1995; Yeum &, 2024). £3] 727X gluteus
medius)?} FE7]Xgluteus maximus)> sHA FE 9 AF AR E FFotH, SR H4 Aol A A
S £33ttt (Barl, 2005: Semciw &, 2013; Wilson 5, 2005). 184 T B EQF9AEE 71 AR ES 25
7123 SE7IE T YETE S5 BT B2 A HolH, o|= Qs JEEe] Zut F-8-go] AstE o]
+9 24 583} K] 7)50] AukHog #ad 4 Quky E1EHI 9tk (Defong 5, 2020; Friel &, 2006:
Webster®} Gribble, 2013). o|2igt £4& & AFolA ARGH +3 B7F 2 7154 8 AL Aol 2AHAR J&F
< "l& 7Fs/do] Utk

FEol &5 Aok e EAR] 202 TUthY B3IX|(single-leg bridge), §¥the] AFE(single-leg
squat), Alo]= ZF(side plank) 5°] 30X, o]#et 2552 FE(gluteus medius)¥ HEHgluteus max-
imus)9 24 BATE ado g ZVA)7|= Ao g H1Eo] 9ttt (Distefano &, 2009; Ekstrom =, 2007).
oj2fet 52 JPLAEY HFgsHERt ot # 4 FS 5 FolT 7]ofgith £3], BOSULE 22 ERHyeh
AA A o]2fdt L2 FHY A, IR AT nEo] TS Ed3Eo] WES| MY &} A
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oA tAIAe] #48 7sE 3
22 BOSU £ I 14715 &85
AJ(chronic ankle instability) TR 48 533 L& /)&
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2 714 gt 224 o} w474 olste] 43l 34 =
S Ade 52 5 Ao E AH FYAE A4
AL AL AF et el =7 A5H Cumberland
AE IAZ A &, 2 Aol Rt 290 94 HEAE &8 &
Algt o i 55 FAH & FrsIlth ol2gt o]F A EAHCAIT + ¥ HE)E &3l 79 W4 &
siglon, HE gl BUst HY 2 30 &3] o] o 29019 JFre HAaslelyrh
g 7182 v Aok 1) CAIT &7t 244 o5kl At (Gribble &, 2013), 2) 24 13] o] 71%
HHE AF(lateral ankle sprain) HHol U&= AL 3) IA 19 ol WE EF0= 19 AA| &0l Ak F3sH
15 BOS F Al ol AT A, 5) WE Aol vHEA o s Ayt

A2 Aolshect
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AL 712 3} 2t} 1) 3] & WEo] e AL 2) gshdoz ke 8 Aol(balance disorder)7t =
7}, 3) HE 17H% oy ¥ sl FFE VA & U= ol ARE W2 A}, 4) 1 Ast B= FF Aots
ks A7 OVPO] 9&5 A= A+ diidellA ALlskdct

oo "WQst H4 4= G*Power 3.1.9.7(Heinrich-Heine-Universitdt Diisseldorf, Germany)S 285}
o] AkES19ict a3} ﬂ7l(effect size) 0.5, T95F(2) 0.05, A (power) 0.80 7|&02 EA5F 23} & 347
o] thA7E E 8%t Aor AA|Eo] ojof wt 3478S HAst AFE S

H A3E gttty 713 E-SH 9L (Institutional Review Board)2] 4918 vhol AA|E|QITHIRB 491 %:
1040621-202501-HR-007).

2. 9+ 2A
2 A= T 3R B9 7Rl AR 34%S tiAde R g B iRt H¥ vl A A-HRandomized
controlled pretest-posttest design)= %J’SEE] At FoR= A& A F99] T QEHEE Yol BYEYl o, 72t
%’4 Hﬂ’qg Bofl AT thxtoll 22 17784 viFgsioitt. B folA= 4 A AP B7HE AAgE &, 3= 3314
4F7HF 123)9 A Z2OHS 4\—”3’5}21‘:}. AT I 147|E 283 Aol Jdgol &5 495
-n-lzl—o}l‘ IR B AT 52 6L, RFEE S 11787 glo] YRkl 18848 A A= 52
AR 3L F o BF F8H0R TRl Uy 28 252 Bt 4 ol ARE B B9 43
TH% HE 7]5Z vln-EAIe.

|
7

>,

o4 4(Chronic Ankle Instability, CADS 7} AJ9lS tjAle & 18
& # = Jdgol && 7152 FIAT = A2 BEE AU 73'047‘]'5% &}
A2 AL dizgo] igEUeH, F o B F 33, 4 7t F 123]9] 5 AHEG F 508)of FHofotrt.

& 0] AL Algtel] 918 ASO 17871(MedSpec®, USA)E 2R3t AeiolA, Jgo] &5 &/dst
£ fFrok= 19084 77 $49 52 T 252 BOSU E(BOSU® Balance Trainer, USA) ${oll4]
o|FZojFom Aot Z#F(Figure 1), A F1 B (Figure 2), AZ 1 AFE(Figure 3)E A=A}
(Distefano &, 2009; Ekstrom &, 2007). Zr &2 3NEH AAEoH, MED 10~153] FHESFAY 15~30%
2 AAE FAISHES SHRIH

5 B A AdAR 53] 5o et dRld o 2PER. 27] AldoAE B AeE ARSI

o|% ¥k Sl Wl ZpA| FA] Alto] HAF F7FsHinh 3 BOSU &9 37|92 +3 2ol o=t 1942 57 ]
W), 2AES 5719, 3HAES 371= AAEACH, A &5 8 Axol wet 37y e AT
= SFF 2SIk
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T o BRolA s 28 A3E 93 B 250] BRI Y 252 U dl(dorsiflexion), THFE 13
(plantarflexion), Q& ¥ Z(inversion), HFZZ HZ(eversion), Y7 FHtoe curls), YHEX &7](heel rais-
es) & & 67 WFo g A=A, MRl =(TheraBand®, USA)E E-&sHAY AlF F-ols o]&sto] =302
o, ZH et 3NEX, AET 10~153] ¥HESHAT (Smith 5, 2012; A& B, 2024). 5 Z=ts o
Aol M2t 3 s wEt @y or xEsiqitt

4 A Y 9 okd &

= o AT ETARAR Akelof] AAIEReH, AE 4 Wi S5, 25 e tARNe] AdHeh 3
sl wet g o 2EHIT AE Zolle 1~2&9] F4o] AsHIeH, &5 § so°lv 2udoel 24T
35 S4TI9k AEe 2AE FHoR

25 A2 Adolls dVdAke] oA I &4 olga dA) AA AJHE ddstol tddS FHsien, 2 Al Azt
oz g 252 et FAE tiste] 474 EHIE =3t BOSU & AR Alolle 37193 24 AJHE AR
sk, 71282 9 29 A Wil diek is2 Atk 5 Fole AP ZAERIA H7iste] WA
Aol 54 "8 4 Ux= stAom, "R Al B2 0|83 dFE AR REsiit. 55, @715 5 ol

otal PR EARS] W7ol wet 55 XS AlFERIT
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Table 1. Composition of Intervention Programs for the Experimental and Control Groups

Experimental Group Control Group
Ankle brace use Worn (ASO Brace) Not worn(ASO Brace)
Proprioceptive training Exercises on BOSU Exercises on firm ground and
environment BOSU
Proprioceptive training items - Single-leg bridge - Single-leg standing on firm
- Single-leg squat ground
- Side plank - Single-leg standing on BOSU

(eyes open)
- Single-leg standing on BOSU
(eyes closed)

Difficulty adjustment BOSU air pressure adjustment BOSU air pressure adjustment +
visual blocking (eyes closed)
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Ankle strengthening exercises - Plantarflexion (TheraBand) - Plantarflexion (TheraBand)
- Dorsiflexion (TheraBand) - Dorsiflexion (TheraBand)
- Inversion (TheraBand) - Inversion (TheraBand)
- Bversion (TheraBand) - Bversion (TheraBand)
- Toe curl (body weight) - Toe curl (body weight)
- Heel raise (body weight) - Heel raise (body weight)
Frequency and duration 3 times per week, for 4 weeks (12 3 times per week, for 4 weeks (12
sessions) sessions)
Sets / Repetitions / Hold time 3 sets 3 sets
10-15 repetitions 10-15 repetitions
or 1530 seconds hold or 15-30 seconds hold

dedto] et A8 B JIol 4t 259 A= Figure 1-30 HERY .

=~

£ AT By B Bebgy dRlel 29 58 2L W 7l WEkE WIS Sle) thet 2o 24 =78

1) Cumberland Ankle Instability Tool (CAIT)
EH oA why HHE Bobd Aol ArE Hrel7] Y3l Cumberland Ankle Instability Tool(CAIT)S ARES




ALt o] EFE T OTYLE -"r“HH A7 "’54 ARAR, Fa7t @205 35 E3P/40] 4e A& Qujgith
FHL 304 whloln, 287 o2 A W, 244 olohe T s EQMA o R 15 Hr & AFollA= CAIT
A 247 olskE AR A 7&& g3} aﬂ;t} (Donahue &, 2011). CAIT= A7t okt o By B9
A A FYoHA =2 & e 7= B E Ald T2 gRIESloH, of 7|53 W B9/ B7F =4
ZJAE 245t L& Elg S Hol= Aog HUET} (Donahue 5, 2011; Gribble 5, 2013; Hiller 5,

2006). ESF =2 AFE(CC = 0.96)5 vEgo g Hr= BQkgA] 7l A3let =& 7 Ho} (Hiller 5, 20006).

2) Biorescue (RM Ingenierie, France)

A& 49 53 7= BioRescue AIAEI(RM Ingénierie, France)S ARE3SHe] =845ttt £ A= 1,600709]
&2 AMAME 7o 2 4 F4(Center of Pressure, CoP)9] o5& £45tH, &4 X E=ZE CoPY °lF AT
(path length), B+ £E(mean velocity), EHZ(surface area)E ARESIEY (Quijoux &, 2021).

S AH9] AlFlE= 3479 7R RS tide=E g AtolA ASEeH, I A x| WH ¢ A HEA
AARNA S3A 9 SR AFEr 2R ICC = 0.60°02 Fadt £F(good reliability)S YWERAY,
Romberg A 9 & A ® 4 fﬂioﬂﬁ—t— ICC € 0.60°02 W2 AFes B3t (Kim7}t Choi, 2018).

A 3 B7he (1) w2 B3 F 22 AR 2|, (2) w2 AL 5 2 IE ARG AN F 7] 27004
A (Lo &, 2022; A4 5 2020) AlZE 7 270 M = @A AAAHA A ZRAOA oF 3m A=
SAIBHES AAJstglon, F o X]A] A= 30%2E, & AJA] AAl= 1022 FAISHES: 5o HlolElE 3513l
o 35t 9 AR Aol FES 30° ¥ AHE SR, ARG = A vl 52 oF 30°
=3 FHE FABIES sttt (A5 5, 2020).

3) Y Balance Test

4 498 58S F71k7] Y6l Y Balance Test(YBT)E AR85E3Att. YBT+= Star Excursion Balance Test(SEBT)
£ ks R FEIE, S 4 FEA, ¥84, a8 Ts S SR BUId 4 Sle E=oltt
(Hertel 5, 2006; Plisky 5, 2006; Plisky 5, 2009). tHd*}= YBT A1) 4] 5t =2 A4, ditj& oeE 4
(anterior), FAMEposteromedial), FHFZZE(posterolateral) B3O 2 7153t ] Wo] =g AZE 4019t =
A, 7o R 63]9] dgs XS & & S AARIeH, S4 F oY AAIE AR Estal AAZE £

AAY, #F= 7A7] 98l B2 2 vig3 A%t AU, & T AR R EokeA] 19t F9ols A= skl

&8kt (Plisky 5. 2009).

42 79 5 Al & AE ARgsto] FAU(YBT(%) = [(AN + PM + PL)/(LL x 3)] x 100)°f ==t Z|A]
o] Zolof thigt =S} FE ARESIYTE (Plisky S, 2009). Y Balance Test(YBTR= ¥, FIRES, FHIZZ: wigke]
Al T Aol B7ERF W AZ|=(ICC = 0.85-0.91)<} B7IA} 7F AZ|=(CC = 0.99-1.00)7} 25 =2 $52
2 Higo], =49o] ¥yt Qo] AFH H7F ot (Plisky 5, 2009; Shaffer 5, 2013).

4) Hop Tests

WE50] 7154 P9 o] &3, B34S B7I6F] Y8l Side Hop test, Square Hop Test, Figure-8 Hop test
= ARESISITE Z HIAES= 2789 58S Ot F 48 AR & B9 S40lo] 7sd AE 9 58, 1858
A A7 oA 28 9 3849 SRR Wit
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(1) Side Hop test= IR 30an 7HE= HATE tHA] AR R Eote= 2 132 510 103] GEshe Al
0.01% 9912 S5, 7R AE 5 "ol AY, W& I HuAY, 30cm AE &415] 94 £3= 35
THA] =3sHA| SHTt (Caffrey 5, 2009). Side Hop Testi= 7158 &5 EPZA(FADS 7 FdollA] 438 A71o]
oA =9 Zo= HiEo] FE gk SHOK {83 AEE EE&EH(Docherty 5, 2005), &2 AF=
(ICC=0.84)% Hol|= H7} =3olt} (Caffrey 5, 2009).

(2) Square Hop Testi= HEOll 40x40cm A719] ARZFE< EIo| L& HART & 11]011}7]- = AR R
w27 53] WHEsto] o)Eok= A0 R $3E: 48 AR 0.01% TR SHsI 2E2% vele AlA B,
AE tEl= YA HRFo R AAJehH, 7 JgkollA Agts] S dA HetbAY HEE "1'2 714 Z_t B
A&H5IAT} (Caffrey 5, 2009). Square Hop Test:= 7153 W= EQPIAIFADS 7HA tiAA1e] W =3} v]-1gd
5 710l 8 ARoA FelRt AlolE HYlom, o|= Qs i £ 1_].—;(0 e T 5 e BAo] g5 ASEL
Om(Sharma 5, 2011), =2 AFZ(ICC=0.90)5 Hol= H7} =7o|t}t (Caffrey 5, 2009).

(3) Figure-8 Hop test= 5m 7HE2 = viRE & 79| £& 8*F dEﬂi EoF t| S Fo s Eote=d 4
AR 0.01% TR S5, AF 5 WS S AHo] dEAY, "olFAY, Faid ZAE A= %}EOV\]

531 Foll= TA] 9801 S sHt) (Caffrey 5, 2009). Figure-8 Hop Test= 754 @5 ESFA(FADS 7HA1
AollA FsHA =1 48 AlZkE Hof, FAT 58 72 5 = B 459 E+°|H(Docherty 5, 2005),
o9 =& AF|E(CC=0.95)% Hol= B7} =o|t} (Caffrey 5, 2009).

L

5. A A

A= B2 SPSS Statistics 27.0 AZEH0(IBM Corp., Armonk, NY, USAE Akgslo] =345ttt E ¥4
sl Shapiro-Wilk A4E &l 3= ERIsIlon, A+/ds 553 Wl gtste] $A 4= sl 2+
OF W A4 A% 2ol g ~HB(paired rteshS B3l £451911L, 1F 7t Aol= SHHEE ~AX(ind-
ependent r~test)Z ARESIO] H|WSIGTE HE A BAY RoFE2 ¢ = 052 AAsISlth

m. 9+23

L AFRgRY E By

2 Aoll= F 34789 HRE 2@EloH, AdSy) tiRatol 242 1790] i E it AT WA 978,
oz} 8o ® FAHEUAL, HELS EAF 79, oA 108828 AT A9 Bt ol 26.53 + 3.71A,
2 28.18 + 7.36A19.0H, Bt A 7%* 168.53 + 7.89cm, 168.29 + 7.08cm, Bt AL 67.29
+ 14.074g, 67.00 £ 15.09kg2 = UElsith 852 AgLolA] H50] 101, $50] 718, dxolA 50l 89,
$-=0] 97o|3itt. Table 200 AAIE Hiel o], F ko] Uvkd EAdof tigt 5474 A4 23 SAX R Folgt
Apoli= UEA] kgton, et 7 53/d0] SREGISZ ERIsISIth (Table 2)& 5 ofRte] URHAQl E40
2 2 a9, A, Alg, 281 s E/PEAAY ¥ SES B )2 6k Qi




Table 2. General Characteristics of the Participants

Characteristic Experimental Group Control Group t-value p-value
Number of participants (M/F) 9/8 7/ 10
Age (years) 26.53 + 3.71 28.18 £ 7.36 -0.82 0.418
Height (cm) 168.53 + 7.89 168.29 + 7.08 0.09 0.928
Body weight (kg 67.29 + 14.07 67.0 + 15.09 0.06 0.953
Affected side (Lt / Rt) 10/7 8/9

Values are presented as mean * standard deviation or number of participants.
Lt: Left; Rt Right.
M: male; F: female

2. CAIT
ZA A CAIT A5 AFF 16.9442.88, tF2 17.41+4.61%, T At 7ho] §-2J5t Zjol= gl om(p=.724),

ol FA0] FEEUZE AT FA & Ada 22| M 42 19.7643.68, 20.41+£5. 142 e
O}, ARF e 2H0] I T HlEolAE SAZ SR RFoRt Aol BEHA ekt (p=.676). TH, & U oAM=
AHTolA ?xﬁ AT % —?7} A 7Pt em(i=-6.43, p<.001), HE E3F {3 P2 EATH=-3.46,
p=.003). ol= F At A8 7IHE 2F SAVE EE 715 Fel 584 99 viFES HEHH.

e

(Table 3>% - @%94 CAIT == Wsjo] Ot $A4 24 205 A

Table 3. Comparison of CAIT Scores Between Experimental and Control Groups

Group Pre Post Paired Paired Independent Independen
(Mean + SD) (Mean *+ SD) t-test t-test t-test (9 t +test (p)
(0 »
Experimental 16.94+2.88 19.76£3.68 -6.43 < 0.001 -0.36 0.724
Control 17.41+4.61 20.41+5.14 -3.46 0.003 -0.42 0.676

Values are presented as mean + standard deviation..

= £ dHelA 9] B4 °“£> s AT iRt B4 Fogh W HElt PR ookt AdeS o
34 HA(CoP area, p = .544), o5 AZ|(path length, p = .897), £%E(velocity, p = .858)°4 2% H-2Jst
Z o

Zpo|E Ho|A] gkt EHZ: ESH CoP HA(p = .751), path length(p = .198), velocity(p = 1.000)°14 SAZC.
2 {95t s} Qloith A & F Fuk 7F vl WO A= CoP WA (p = .624), path length(p = .594), velocity(p
= .394)°1A %ﬂ‘:’l 2toli= UERA] giottt. (Table 4)= & W& AAoHL w2 & HlolA S49 44 43 A#
(B4, ol& g, £5)9] S AT HskFE AT it 7te] vlwste] AAlstar Qlck
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Table 4. Comparison of Static Balance Variables with Eyes Open

Variable Experiment  Experiment Paired p Control Control Paired p Between
al Group al Group Exp) Group Pre  Group Post (Ctrl) -group p
Pre Post (M=£SD) (M=£SD) (Post-test)
(M+£SD) (M+SD)
Area 161.94 + 216.59 + 0.544 198.59 + 172.71 £ 0.751 0.624
(mm) 142.22 351.39 303.70 102.31
path length 19.51 £ 19.76 + 0.897 22.36 + 18.74 * 0.198 0.594
(cm) 6.52 6.40 9.65 4.49
velocity 0.65 + 0.66 + 0.858 0.74 + 0.74 + 1.000 0.394
(cm/5) 0.22 0.22 0.33 0.26

Values are presented as mean + standard deviation.
Variables represent CoP area (mm?), path length (cm), and velocity (cm1/5).

F *JEHOHHS’J A #9 W AT R BRolA fofet du Wb UehR] kst AddE

HZ(CoP area, p = .287), °1%5 A2|(path length, p = .174), £&(velocity, p = .191)°lA] %74]31—&
o] o]—g— Holz] ofektt. thEwt E3F CoP WA (p = .723), path length(p = .720), velocity(p = .559)°114]
9 st Qlgich &4 3 T A 7k ¥lwoAE CoP HA(p = .772), path length(p = .601), velocity(p
= .606) B5F F2lgt 2fo]E Ho|R] ekoktt. (Table 5)+= & S AAotal =2 72 AHollA S3E 34 43

AE(HH, o5 A, £2)9 TA AT WsE AL thxa Tbof| Bluwsto] AAskaL iok

lo

T
T 7

4 4

O
o ok
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FEE
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Table 5. Comparison of Static Balance Variables with Eyes Closed
Variable Experimenta Experimenta Paired p Control Control Paired p Between
1 Group Pre 1 Group (Exp) Group Pre  Group Post (Ctrl) -group p
(M+SD) Post (M+SD) (M+SD) (Post-test)
(M£SD)
Area 1115.06 + 834.76 + 0.287 994.47 + 905.00 £ 0.723 0.772
(mn) 905.13 520.07 1072.75 840.96
path length 37.06 + 31.03 + 0.174 30.21 + 29.00 + 0.726 0.601
(cm) 10.55 10.82 15.31 11.58
velocity 3.59 + 1.03 3.02 £ 1.05 0.191 3.04 £ 152 283 + 1.12 0.559 0.606
(cm/s)

Values are presented as mean * standard deviation.
Variables represent CoP area (mm?), path length (cm), and velocity (cm/s).

4, 53 3 g7t

Y-Balance Test9] HEA Hi= AT} g2t EFoA £A] o] FolstA A= AL &) A
74.842.8%°NAK A & 77.7£2. 7%= S7Fot] BAFCE [Ot S HIoH(r = -10.76, p
ESF EA A 74.1+2.6%004 FA T 75.4+2.6%% 3251 Z71510Hr = -13.88, p < .001). E}UP P F2
Aol t2FET o Aok A 7H¥|woAE S A F Jd 7F 525t Afel7t I W s = 0.77, p = .445),
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FA o= Agdto] iR ET FooHA =2 AEA F,E UEFATH: = 2.50, p = .018). o]t Ail= Jgo]
&5 B9 E foks IR AL J e B tAN] 54 9 58 ol &S AlA
3ith (Table 6)2 Y-Balance Test®] FHEZA FH<eof tfst APA-ARE W3 9 Ak 71 v|w 2I3E A}

[
pul

Table 6. Comparison of Y-Balance Test Composite Scores (% of Leg Length)

Group Pre Post Paired t-test Between Groups Between Groups
(%M=*SD) (%M=+SD) (t p (Pre) ¢ p (Post) ¢ p
Experimental 74.8 + 2.8 77.7 £ 2.7 -10.76, < 0.001 0.77, 0.445 2.50, 0.018
Control 74.1 £ 2.6 75.4 + 2.6 -13.88, < 0.001

Values are presented as mean + standard deviation.
) Y
5. %% 7|5

473749 A F AT iR B4 Side Hop Test, Square Hop Test, Figure-of-8 Hop Test 3
Akl frofaiAl ZABFATHpC.05). A2 Side Hop TestolA 16.56+2.13%004 15.37+£2.07%2 Fo3t 7
A5 BYI(p{.001), Square Hop Test:= 18.06+1.70%004 16.93+2.17%& 7HAEATHpC.001). Figure-of-8
Hop Test= 9.54£0.94%004 8.29+1.01%2 |23t S UEHITHp001). R E3H ZF oA §-oJgt
WSS Hlon Side Hop Test= 16.06+2.11%00A4 15.64+2.24%=2(p=.010), Square Hop Test=
17.89+2.01%0014 17.48+2.32%2(p=.022), Figure-of-8 Hop Test= 9.62+1.31%0°[4 9.03+0.95%% 9]
SHA| AASIATHp=.002). «+ 7+ ¥]a A3}, Side Hop Test(p=.715)2} Square Hop Test(p=.481)°14= 7-2Jgt 2}
o7} gl3loH, Figure-of-8 Hop TestollAl= Aol thxET FolsHA o & = EAHp=.035). &3]
Figure-of-8 Hop Test= 3%+ 14, #3F gk, F89 5o] 875 AR, A9 9 AR B 1.25%
tErlo] JAFHoZ T o] Ql= JfAC R SfaE 4= Qlt}. (Table 7)< WE 75 B7HE 98 Hop Test] AR-AL
T Wgt 9 Ho 7t v AyE AAR

Table 7. Changes in Hop Test Results Before and After the Intervention (Unit: seconds)

Variable Experimental Control Group Paired rtest Paired rtest Independent
Group (Mean * SD) (Exp) (Ctr]) t-test
(Mean * SD) (Post)
Pre: 16.56 + 2.13 Pre: 16.06 + 2.11 p < 0.001 p = 0.010 p = 0.715
Side Hop Test Post: 15.37 £ Post: 15.64 +
2.07 2.24
Pre: 18.06 + 1.70 Pre: 17.89 + 2.01 p € 0.001 p = 0.022 p = 0.481
Square Hop Post: 16.93 + Post: 17.48 +
Test 2.17 2.32
Pre: 9.54 + 0.94  Pre: 9.62 + 1.31 p < 0.001 r = 0.002 p = 0.035
Figure-of-8 Post: 8.29 + 1.01 Post: 9.03 + 0.95

Hop Test

Values are presented as mean + standard deviation.
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2 A7 I8 AeE T BRE Atk dBel 59 E4%E
A(chronic ankle instability, CAD) WA #8 538 9 7153% 450 u]X]
9] FAUS ARIeE AeollA BOSUE 83t EQFF AIXH flollA JB8d S+ -E?i%
Y Balance Test A ¥3F, Figure-8 Hop Testol|A] tiZ2ol H]8] 5-2J3t dF4o] Yebdtt. o|f
7 Sl&o] T FA HES Bof 1HEFoR frE F USE AlAk, 9807 7
Aol v e EQHA Afgol ARl S o] 2 4 v ASE AR siAEH

2 Ao 53 #4FL BFUIet Y Balance Test(YBT) 23}, AlgFE RE HIGko|A] 8-9)51 SRS HYoH,
E£5] posteromedial(PM) ¥ posterolateral(PL) ®&olA =2 A7} @A 5] S7F6ttt. o2t Zil+= Gribble
5(2012)°] SEBT(Star Excursion Balance Test)& ©o]-&3%t oA 54 49 537 1908707 4 2413 =4
71 29] AT ATYES Bargt 7|E Avel YX3itt SEBT: Y AL BX9 Y AF st 7o) fagh
AARZ, B A9 YBT 23, £3| posteromedial & posterolateral #1329 =& 78] |/-9Jst &7 h_ SEBT 7]&F
9 gt FRA 07 AR A1 HolEth olF B9l & A9 A58 A 7N 4% |

HE O R 54 #43 582 B0 E /AT 5= e ARt §35] PMIt PL W3R
O F50] BAE, AR A 71Tt 2 A0E dTA jloH, ol & Ao JFHE T4 'SZH7]' OH‘j’
WA g AR S =T AREH 71dE Rt AAE Nelson 5(2021)2 YBTS| PM WEFolA
PEE =3, U S =3, U T el FA]lo] B AP9] 45.8%F Aoh, BT E & AA,
e o HHEE & A9 72.6%F ARl Biskeit) ole dB8E 7Is AP YBT Aol A3

ﬂl
of Oiﬂ
L
_?J
rie
Fol
)
o,
rd
&
m]I.
i
>
> =

oOh

flijo
M
p
ol
3R
i)

>

rlr
4
ot
_?L
*Q
Rl
SR
M rfo
Y.
o 10 B oX

o2
of, &
rir
(]

r

o
4

iy

oN i

>1' mg 1:{
0@, o
Fl
)
()
LT
ol
)
)

0.

3
29l Qg mAks Aol B A7dnkE Tx40R AXshEth B3, Lephart $(1997)2 9480210 B4
o A 27 50 P DS AmEith AXSAOR, o) B Aol BT 54 2 5 Wil
gelekd 7Ae AU 4 U oled SAR e 4 Utk I ¥ ATels 1e48une JuKoR
2451 gorone, NGHEAZ AAY 8% RS YR ARV otk IlE B ATAUE 1

587 A 7] 39 FRo] J15H P FuA BgA ool FHH FFS 0 5 UL A,
P ATINE 194804 AH W S U /MY 24 £7E EUY Wask 9ok £ A7) dvke
FYHOR Tt WE By WL Wol, WAHQ WP Y oA I THsHe Holzr,

£ A7olq 7154 592 BoHe 8448 Hop Test 2k, A2 thao] wls) fole F44e Bt Hop
Teat: 39 29, 45 23 Ayg—z B3, HH A 50| BUHOR A4S BY /s AR, Bed 2

[¢]

o
o
d 44@4 949W IRk 1%94 ZJeR= Hop Test 33} Lt #do] 3lo, Kline 5(2018)9] A+
FEE 2J9)d Z¥0] Hop Test 8 59| fAu[dt o5 Wz 2810l HIs90H. ol & A+l
A JPEE SH FAE A s el AAHA FFE vIHES ARk AR siEH. E3E, Kotsifaki
5(2021)2 =8 &2 Hop TestollM F21H oF 44%7F FEadolA W5, 24| Alol= F59] 7]9&r}
o AR JEEL P9 FA] ol T2 FFE mIRIHAL AASIT. ot H2 & SATE 25| AT
wEI I=e Vst %EE g Zlo] ofyzt, sA] dRte] 409 A4 B 2] g/ FEof| ]ofet AlA i

R, Square HOIML Side Hop TestolA= Agwd tizxat 7 {3 Zol7t vehtA] sl ol2et dxk=
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T HAET} Sl 28 oy e Pgeittez= A A ofH, AARAQ] IR W de
8, A& S W2 878k IAlRke HolM siAE 4 Sk Sharma 5(2011)2 Side Hop Test®}
Square Hop TestolA 7|52 T5 &S 7H "ldAREe] 7=t tidAtel vis) wojulet 3 Aste Hitt
I BAsH. ols ST HIAESO] Tl ZEus o WA v 24, sk % AR ¥€8 58S
TR om gFchs BAYS AlARIH, & AFolA JEBE 2 S A IOl feolRt Apolg HolA| 9
AE d9shs 2771 2 4 St Ono 5(2023)2 T I5 284 tdAeIAIA Side Hop 3 Al B4
AR AU il BRIES] ¥laEARl R27F et Halsks, o] BA7E Tedt F4 ) oy 2
Foto 2= /W=7 ol BdAQl Vs 3 AU ST & Aol ATt JEBE $4 SA=
A7 A 2 5] HE JiAole B30I UE 4 92U, Square Hop ¥ Side Hop¥t -2 Al&AT: WA,
g3/l 8= 5HA 8 IS S FEsldle A= Ay 5 74 SOl Aldde] AME Zes
SiAEL of2et Ayfs FF A SA A Al 712 A B JFEE EAst & ol vk vIFA, B A
8, -2 5 5= _@'@' MR EHE HAsior & 2 .

&2 Ao BH 48 5 o A}, Al A stofM o] g He A2 22014 FAHY=(Center of
Pressure, CoP) BA|¥} Fat L= APTOA SAXCE Fofshil= RUAR Aadhe e HIh o= d9

—

filo
o,
N
P

e F49 5 o] 9BE 8 ¢ 7 B9 7lsol ¥4 & 38R FS vFE 78S AR
Winter(1995)= A 24 A2k 5 @& A ankle strategy) 2ot YETHE Ak hip strategy)©| HIEZT GL2Q1

4 285 7FsoHA Al ARttt o]2fet olE2 & A9 BA 4 TAIA, W =A%) ARt A
Az P SAHY SA7F aE v 5= Y siES Rt 3L Eils? Rosenbaum(2001)2 E2H
S A A Ho|A Q] R84 250 SHUE E5HS B0 R ATl sy, o]23t Ak SHA| &5
o] A3 AAl 24 A, 53] JBHEY 7lsol 3 2E 7T 5 IS= HHE 2 E AARIH Porto &
(2019)2 JBHE ALY 75| g the] AR AAeA Y A 3 FAO] 583 AT ohH, HAZ gluteus
medius?] TH2 FA4 38T FonR ABIAE Hol= AR Hsigirh olzdh AfAT= & Aol
ZE FA A3 9 Wk 713E dsks o84 2V 2 o o, JBTEE Adlele SAVF v s
BP9 A 3 Sl Bl Hol H 5 Us= AARIT

2 AqolA FEE U M =] A EQMEAS Bkl s 7PEE Cumberland Ankle
Instability Tool (CAIT) H4E &l B7Istoich. 1 A, ALt EH_,_—TL Lo A ol o] B oY, o
7k Aol= BARLE [FOISHA] YUTE o= CAIT HA+E B3t 4 23 I/-83837 A= 75k +3 &+0]
0] = QA /IA1E Ao R JJARES AARI. ?Xﬂﬁi— e A A2 5-1 8719 7
7h ool 738} 20l S5AEAIY] 25 Al E Alo] 58 ol A EQPYA Aol 71oigt Ao whekErt

ozt ATl rAFSo] YA W 9= A5 = ukEo]| gt Eolzlo] 501 E7, Hr} obgo|al RFAIZ Q=
=AAS & 5 YA =AU Uit} Hiller 5(20060) CAIT7} 7154 U5 EQFYAHY] 8411 SHE H7lst
s ApElgton), oft A4 Selo] 7} skl AR b1 2 U5 A, o2l S42 e
A9 A8 SAE 7154 oy BT +9 deioﬂ—“— 584 = FH=E, 74 Brole ATA
l BTE YERd 4 QS-S AR Alahmari 5(2021)2 THY U B4 didAelAl 65:71e] 2 735t 9

R84 TS 283 A3, CAIT J4E E3r o 7]*‘7‘4 Z] oA foIgt FZ HAskH. o= & A+
o] tixtoflA TEE CAIT A gt TOF/\]:E 8BS HolH, If-84 A= 718 T AA 9] avE A ARl

T e B3 /d(chronic ankle instability, CAI) WA= #+8 583 7|5 g&o] $85hH, 1583t
713} A 24 715 73T W] 715A 33 48 58 Y 1A A ool 7]ofdtetal Barear Qi
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