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n, Cho, & Lee, 2010).
HIHsH dAske F-9

A e W)

el 25 £40)

= A (Lower extremity) =

(222, plantar flexion)Z AR (W,
inversion), ¥Z(rear-foot)9 =3 (39,

supination) 242 Folel (315, leg) 71% =
2 (2)3)A, external rotation) 82U 3 WA
o dEA e EEVEEAZM(ateral ankle
sprain) &°| $).2H(Croy, Koppenhaver, Saliba,
& Hertel, 2013; Hertel, 2002), o]Z7 tekat of
A 232 &} 5 HE Ax2E}HEE 18%E
Ahe AoZ B skl YItiBeynnon, Murphy,
& Alosa, 2002; Lynch, 2002).

oA 2x2 9] =& FHES U1 e
A ks oYM (Chronic Ankle Instability,
CAD S 5 Q) &4 o] & Whxe] T5ES v

(Gribble et al.,
283 glole

2013), 44 i
HuEy A OLXW_} S
HHE WO A87] el 19 F 6
152 9k (Hiller et al., 2011). o]&gk,

B Q) & 5 40% A=t
22 Bobgao g AeHniu Hus 1 9l
(Konradsen et al., 2002), TH34 & EHgA
o= Qleh I Q] 73] AEAES 80% °l’d

'H%
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rEL
oX,
[RL=FE)

_,_40_1.,
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A (Lower extremity)®] 716
Pﬁdﬂ]fﬂ UH T Rk 9 =H

(Hubbard & Hicks Little, 2008: Hubbard &
Cordova, 2009). ©]2{gh A HE= Bobgyde &
5‘*1**’1]71] 7]‘” UERP] % »@3 —uﬂ’\ﬁi@‘c}" >R

o A9 20| v}%- 3o} £
R e

71 ot (Delahunt et al., 2010). ©]2%, &t
Bk XS Qo] mi- viztel
2F2EYO R W7t Bas v Faek deloz 7}
T 9 =X R Aedy
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TS Fo]7] 93t EMS(electronic muscle
stimulation) ¢} g7 7Ed E&49 +F5 QM
t}(Cardinale & Rittweger, 2006). A2 Z¢-

1

LY
FTaNE AR WS T QAR 4=

&I
o7 dAe AEZ B 28719 kAl
+A9E Yehll= Waloln| SAZoM 9] W29
& 0(zero) &2 533t 9A] 0(zero)©] ¥
TAEN A oA L5 2 L9] o] AX LFH-3}
7} EolAl= ¥glelth(Rauch et al., 2010). ©
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2 97E 20199 06€5E 20194 10474
DAY KAl +EAAHd W 29 w494
s EQPYA AT E S o R TA LS
#3](International Ankle Consortium, IAC)
oA Axuehs THIA s B/ (CAD 4]
EF 2 7l sl e R AFeit
(Gribble et al., 2014). °|%Al, ZHE A=
< AEEH] Y Aael met v EE B
SAHCAD Y & AFAZ Ankle Instability
Instrument (AIl), (Doherty et al., 2014) 9}
Foot and Ankle Ability Measure(FAAM),
(Sports subscale, Activities of Daily Living
subscale), (Carcia, Martin, & Drouin, 2008)
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158 oAl

& g7e] Azl aFge PR S ol
3l ¥] &% U2 2F(NEG: Non Exercise group/
n=12)7 F 33 "% AF LFAATE (DEG:
Deficient Exercise group/ n=12), 4’329 A%
&30 25(OEG: Over Exercise group/ n=12)
O= sl Al 2] ARIA] tigk B2

AVAZE felgatolt gl AR UeRit S3dAE
o AAA B (& 1)3} 2t

g7k
gEA dehda glo, fﬂ—rl"iv] Aol M=
15~20Hz, 25~30Hz, 35~40Hz2 %5 AH
gt gtk & AFoME 48 (2005)¢] 979
M5(2012)¢] 9, Cochrane 5(2005)9] 4

TollM AHEE AE F9E 71E0R 15~20H 2
12, 25~30HzE 29|, 35~40HzE A=
o] AEEs 1dsiion, g 2=
T Bosco 5(1999)¢] ATl WEE Al Bt
8 9 B9, WF &5} S8k 24 A 7}
A9 AEFE A Weloz HY3Ige}. w3t &
ATl AE ‘::th Activeroll (NAUMCARE,
KOREA) = 0|8 & ups | o] &ofo]
dx 747]—1% % Al A & TR

SREAE 249 HAARs Exbody <247 Adt
28] (Clinical Gait Analysis 6100RMT. Seoul.
Korea)& &3ttt &4 Al sHdds FAeP]
Y3 7= 96cm, A= 140cme] 2AE] E¢ =9
92cm B2 ERol7h B gle EYE B E o)

I 1. ATAXI AMAHH EN
T ol (yrs) A% (cm) Az (k) 247% (kg)  BMI (kg/m) 71Z20AHE (keal)
NEG(n=12) 19.52 +2.38 176.34 t6.38 70.68t8.42 28.26%2.43 23.36+x1.64 1596.64+162.32
DEG(n=12) 19.83 +2.61 174.78 +8.02 72.38+5.89 28.97+3.02 23.92+1.84 1617.54+182.68
OEG(n=12) 20.51 +2.33 178.23 +6.84 76.03%6.84 28.84+3.36 24.02+1.66 1712.38+190.92
P 0.662 0.364 0.308 0.702 0.332 0.533

All data represent means * standard deviation. NEG, Non Exercise group: DEG, Deficient Exercise group: OEG,

Over Exercise group.

E 2. 9TORlO] 2552 S A0 5y
z5 2548 % R od(E) A0 190 BRE4 odE)  URER AR0ID)
@A 9.06 * 3.26 32.64 £ 8.02 8.32 * 2.62 12.36 + 4.84
= 10.34 + 3.84 43.38 + 11.06 9.08 £ 3.12 16.03 + 3.26
4 8.66 £ 2.14 48.06 + 9.23 8.88 + 3.62 18.38 + 4.02

All data represent means + standard deviation.
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5 ¥ 2 e
2w P 1~5% 6~10% 11~16%
- se T EBF/AE/DA/ EF/AE/DA/ EF/HE/SA/
F4) F4) F4)
%H] T’o:% > A ==1 51
(10 =) ZEAA(EE, 75 2, oM, 5)
- ABujE 9o A7
iR A7 doz A7 Hz A7) 10/3/3 10/3/5 10/3/10
- AZ0jE Yo AT RPE RPE
E]_ TIO:E [e) b A=} -~ B
oz CIAR A= des g= Az g=) 8 gﬁg LS e [0 gy ]
- AZHE Ad 227 " 1 - 3 v
(oz 027 doz ozv] Uz oz 10/3/3 10/3/5 10/3/10
-AEWE ROM &% 10/3/3 10/3/5 10/3/10
e ]
o) ZEHR (LR, ¥E B, o), B)

s19om 712 62cm, A2 136cme] EFE=R @
E {olM A327} B de HPEes Het
o] 1081 S4sl5itt. o, 24 F-9ie w5 )
Z Z%(dorsi  flexion), A% Z3F(Plantar
flexion), W™ (Inversion), ¢/¥ (Eversion)Z} ¥
S84 213 (Extension), 23 (Flexion), W3]%
(Internal rotation), €3] (External rotation)
o SAY AR Agslen, SA RS AR nh
2] 30%% Aleg St Bgks olsisith

23 58 Arte el B3 el tiek 4
ol B FA9 AR E F4s17] Hstd Exbody <
227 23 A9 (Clinical Gait Analysis,
6100 RMT, Seoul, Korea)E °|-g3dlo] A|ZH,
A BE 5EE S48tk (McDonough &
Jette., 2010; van Uden & Besser, 2004). &

A7l By Hake 934 29 34 A 9
A A == & ohs AR 7AlEe S8 7t
z]— Hola} Eﬁg —}‘\‘EE @c; a—OdP_U%, Alake. Il]
Bzle] EAJo] wla} Hokdl AlukS A} LR 59
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soft ware) PC 24.0 version B4 ZZ 18-S A
Sofo] LE Wld] uigk H (Mean)
2} (Standard deviation: SD)E AF=3ith. 1

=3
2 BFY

B

(F=8.884, p=0.008), 1&(F=1.922, p=0.201),
A7 x5 F=4.336, p=0.024) =2 1719} A7 |x 3%
i BAHCE fefshl UeRger, AR AR

gL, 2A71(AF B AR o uh 33 3F £ NEG(p=.362), DEG(p=.224), OEG(p=.002)=
A AZ(2*3)& Two—way RM ANOVAZ AAl  OEGeld EAZCE folal LeRdth
3l5itk. ANOVA A4 & Jdk f 43 A5 A
7 7 wod Az @% TR AL (2) EEWEe] i3t ool Hs
Syntaxg o83 e Hlmz EAsigr) o o AT 5 220 - F oSS
o, BAE FoFEL 0= 052 A0 A Az BEEY] Wit oW A7 (F=6.002,
p=0.022), 25 (F=1.862, p=0.178), A7|x2%
- (F=3.996, p=0.032)% Al7]¢} A7Ix 25004 &
u
. 2 5 =2 AR felab Uelston], A2 NRG
| 2 p=.402), DEG(p=.196), OEG(p=.001)%
= OEGel BAAE felai ekt
1) SHIZZ X9 Hst
HNE £5 TP A4 Fapy  (3) FERIL Eam e b
9o Wake (T ANE 5)9 2t} S| AE 5 TR A3 o] ANk
A A R 233t e API(F=5.884,
(1) wHERA ] W2 223 A2 F2o| W3} p=0.012), Z&(F=1.776, p=0.236), A7Ix1&
) AZ 95 megd A3 ojgukizgwar  (F=3.992, p=0.029)Z A7I¢ A7xaglA &
A Az uEpdel Wi 233 A% 23S 4] AR fElSH YR or, AR E NEG(
E 4. Y52 g5y Hs (degree)
& dF A A Source F(p) Post-hoc
WZ 23 NEG(n=12) 6362+ 1134 64.24 £ 9.32 T  8.884(0.008)
& DEG(n=12)  65.06 £ 9.84  66.28 + 8.06 G 1.922(00.201) B, A<C
A% 2% OEG(n=12) 6512+ 11.06  70.08 £ 9.02  GxT  4.336(0.024)
g g NEGm=12)  69.84 626  69.60 + 5.92 T 6.002(0.022)
ogw  DEGM=12) 6892802  71.06 + 6.08 G 1.862(0.178) A (B(C
©  OEG(=12)  68.83 +7.08 7884 £866  GXT _ 3.996(0.032)

All data represent means * standard deviation. A: NEG: Non-Exercise Group (control group), B: DEG: Deficient
Exercise Group, C: OEG: Over Exercise Group. Also, Rec, T, G, and GxT (interaction) were abbreviated by

time, group, and groupxtime, respectively.
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E 5 FEAE 2T Hg (degree)
T 15 AR AL Source F(p) Post-hoc
23 g NEG(n=12) 86.08 + 6.42 84.88 £ 5.06 T 5.884(0.012)
;]';q DEG(n=12) 84.84 + 7.02 84.96 £ 6.02 G 1.776(0.236) B, A<CC
i OEG(n=12) 85.28 £ 6.84 89.22 £ 5.24 GxT 3.992(0.029)
naA & NEG(n=12) 78.92 £ 6.24 77.84 £ 6.04 T 4.884(0.036)
ﬂfi‘]ﬂ?d DEG(n=12) 77.69 = 5.84 79.68 £ 5.12 G 1.882(0.196) A (B <(C
v OEG(n=12) 78.06 = 5.44 82.08 £ 4.96 GxT 4.002(0.022)

All data represent means * standard deviation. A: NEG: Non-Exercise Group (control group), B: DEG: Deficient Exercise Group, C:
OEG: Over Exercise Group. Also, Rec, T, G, and GXT (interaction) were abbreviated by time, group, and groupxtime, respectively.

p=.224), DEG(p=.143), OEG(p=.042)Z  EAHLE fefeiA et
OEGeN SAA o2 felel| vebsth,

(4) FEaEe] ez ofs)def wgt A A% &% ZRINS A43 F HY5Y
oW g e 2R AR NSRS g wae (7 )1 2t
A 23} 7S] Wl at ol & 71 (F=4.884,
p=0.036), Z&(F=1.882, p=0.196), A7Ix1& (1) Bawele] Ba&E v}
(F=4.002, p=0.022)2 A71<} A7 Ix2glA] B AR AE $F Za g AT o|YutEZguy
Aoz fofoh| velgor, A4} NEG(p= ¥4 A% BIYEEE A7) (F=22.022,

.302), DEG(p=.056), OEG(p=.028)% OEGIM  ,=0.001), 22(F=1.406, p=0.702), A7]xL

I 6. 23S W} M+SD
T TE A AA AFEZAL Source F(p) Post-hoc
L NEG(n=12 32.06 = 2.66 32.84 + 2.44 T 22.022(0.001)
Cm;? DEG(n=12 31.08 + 2.02 32.68 + 2.74 G 1.406(0.702) A(C,D

OEG(n=12 32.84 £ 2.88 38.89 £ 3.06 GxT  10.006(0.001)

=& NEG(n=12 48.06 + 3.84 48.88 + 4.08 T 6.802(0.008)
(steps/min  DEG(n=12 49.02 + 4.08 51.03 + 4.42 G 1.006(0.962

( )

( )

( )

( )

( ) A

) OEG(n=12) 47.96 £ 4.62 53.84 £ 4.88 GxT  1.902(0.122

( )

( )

( )

( )

( )

( )

( )
NEG(n=12 36.33 + 3.64 38.02 + 4.06 T 3.884(0.044)
DEG(n=12 34.84 + 4.82 38.62 + 5.24 G 1.226(0.724) ABD
OEG(n=12 35.24 + 3.84 41.03 + 4.86 GxT  3.008(0.014)
NEG(n=12 60.32 + 6.08 62.06 £ 7.24 T 3.822(0.042)
DEG(n=12 61.08 + 6.84 63.88 + 6.02 G 1.324(0.746)
OEG(n=12) 60.86 + 5.99 66.42 + 6.82 GxT  4.102(0.002)

All data represent means * standard deviation. A: NEG: Non-Exercise Group (control group), B: DEG: Deficient Exercise Group, C:
OEG: Over Exercise Group. Also, Rec, T, G, and G<T (interaction) were abbreviated by time, group, and groupxtime, respectively.
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A, S (2007). s 34 HolFol & AdeZ, dMY(2013). THIA wHE EQbg Aol 9
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A58 Bar|sol vzl G o A AR S A AT IS
g A&, 20199 FA 8%, 2, 7(4), 105-116.
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A7} Ba)7)sol vx= 4. st Edo]do] ofaledt FA Y] 54 e
FA 274337, 20(12), 1153-1168 314 FHd 190e] n|R= 33 dmAlgtels)
AT, AE8H2020). FEEE0] CAL FEAF %], 28(6), 985-99%4.
of W 3293 ROMe] WA= g Anandacoomarasamy, A., & Barnsley, L.
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Beynnon, B. D., Murphy, D. F. & Alosa, D.
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Effects of Vibration Exercise on Lower Segment Movements and Gait
Abilities in Chronic Ankle Instability(CAl) Female Athletes

Myeong-Sun Lee(Chungnam National University, Instructor) -
Jeong-Min Park(Chungnam National University, Research professor)

ABSTRACT

The purpose of this study was to help prevent chronic diseases of the CAl athletes and improve their quality of
Athletes performance by investigating the effects of vibration exercise on lower segment movements and gait
abilities in CAI female athletes. In order to achieve the purpose of this study, 36 CAI athletes at C located in K
city, Chungcheongnam-do, daejeon, were selected at random and allocated 12 CAI athletes each for the Non
Exercise group (NEG), Deficient Exercise group (DEG), Over Exercise group (OEG) and measured lower segment
movements and gait abilities before and after the experiment. The data obtained from this study were analyzed using
the SPSS 24.0 statistical program and two-way repeated ANOVA was used. The conclusions obtained through this
study were as follows. First, as a result of analyzing the change of lower segment movements to vibration exercise,
OEG was significantly improved compared to NEG and DEG. Second, as a result of analyzing the change of gait

abilities according to vibration exercise, OEG was significantly improved compared to NEG and DEG.

Key words: Vibration Exercise, Lower Segment Movements, Gait Abilities, Chronic Ankle Instability, Female
Athletes
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