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ABSTRACT

An Effect of Ankle Taping on the Kinetic Variables
of Lower Limbs and Excercise Performance Ability

During Drop Landing

Hong Wan-Ki
Advisor : Prof. Kyung-Il Lee Ph.D.
Department of Physical Education,

Graduate School of Chosun University

The purpose of this study was conducted to analyze the variation of the
kinetic variables of Lower limbs depending on taping type during
drop-landing and comparatively analyze the jump performance so as to
analyze the effect of taping on injury prevention and exercise performance
ability. The subjects of this study were 7 male basketball players with
stable ankle joints. They performed drop-landing motions in conjunction
with 3 taping types: C-type(inelastic tapping), K-type(elastic taping) and
N-taping(without taping). To exclude the learning effect from repetitive
motion, test was performed over three days. To calculate kinematic
variables, the data obtained by using 6 infrared cameras, force plate and the
electromyogram data through Kwon3D XP and Myoresearch, the data
calculated was analyzed using SPSS 18.0 through One-Way ANOVA,
correlation analysis and linear regression analysis;, and the significant level
was set at .05. The final data was comparatively analyzed. The results can

be summarized as follows.
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First, the effect of taping for the players with stable ankles was minimal
and the high load on ankle joints offset the fixing effect of inelastic taping.
Thus the inelastic taping for the players with stable ankles did not have an

effect on the control of dorsal flexion during one-foot landing.

Second, increasing angular velocity by increasing the movable range of
knee joints disperses impact forces, yet inelastic taping restricted the range
of knee joint motion and at the same time increased angular velocity,

adding to a negative effect on knee joints.

Third, inelastic taping induced inefficient motion of Lower limbs and
unstable impact force control of ankle joints at the moment of landing and
produced maximum vertical ground reaction force, which led to an increase

of load.

Fourth, inelastic ankle taping did not have an effect on the maximum

vertical jump height, yet increased knee joint power.

Finally, the coordination between angular velocity and joint movement varied
depending on the type of taping. For stabling landing dispersing external

impact force delivered to knee joints, taping treatment should be avoided.

Sixth, knee joint moment and vertical ground reaction force showed stabling
landing in the range of joint motion and negative correlation, yet inelastic

taping did not show a correlation, resulting in inefficient landing motion.

Seventh, the effect of the kinematic variables of ankle joints on the
kinematic variables of knee joints varied depending on the type of taping,
indicating inelastic ankle taping had a negative effect on knee joints.

Eighth, the inefficient motion of Lower limbs because of inelastic ankle

taping has increased knee joint momentum.
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AFE 5% A= DAEH AR A 10%4 = &40 YEdth(Baldwin &

Tetzlaff, 1982).
vrE o] Al SR e WEgdE S5y J4¥ we £ AX
zo| A &3] wAsE As) ol th(Ekstrand & Tropp, 1990). £3] 4747+

271 AAZE B4R S WEsta de=d dA4d X]‘?‘% ol A g

22, T

ta & g dn S FaelA R E 4 A gk

s 7 HEHWRA dac)e] dud A" AAdE Vs wiEol 4~5

W A 3Eo] =vh(Bahr, R. & Bahr, I. A, 1997; Bjorn & Per, 1998;

Arnason &, 2004). stAIRF WrEEFA i} FERAQd szl os) e
= B 71AE AwA AFEHL AR Fob old diE & FJTAHRE

SEokd AR gl

C. # A (Drop Landing)

Fz= g2 FYA A= Al 2 HHE # At FAAE F3ho
° L3 < wdoly A, Qe FeteA AEoA H=
- S} 4] , =% Tl THeliA =
2 AFeolg 4= 2t (Nigg, Denoth & Neukomn, 1981). &

z 2 TR AWM F o] o] HA|7}

ol

=3

HbEAow s, gd Al 84 AEE FEA7I= ddem BaEa gl
o
o

. 2007; ZA %, 1999; Dufek & Bates, 1990; Tillman,



Criss, Brunt & Hass, 2004).

22 Al sHA A B 2SS e A4S WA Hed oled F49] A7)
= AW (Hootman, Dick & Agel, 2007)] Z7|&2 FAHT 4 o, A7}
dRste 2 A2 Aol of 3ujolA 12vj7HA L= Zew B
= A tH(MceNitt-Gray, 1991). ojw A wHytel & Ay 289 B&t(load) = 2§
¥ ™ (Moran & Marshall, 2006; Self & Paine, 2001; Wood, Hawkins, Hulse &
Hodson, 2002), 2147} &3] #dd & de FARY & SA4EFE 48 7t
SAES FEZA7A Frh(James, Dufek, & Bates, 2000; Kovacs %, 1999). &3t

A7) A de} wolt Awnte] @e JFL vAtd, dwHen el ol

7t =245 52 AHdtgo]l 718 A ¥ al(Richard & Veatch, 1990; Wallace
S, 2010), H ) 4 AHEHS FEadol Fa Zxd 94EgS w4 dr
= YatEolrl =85 E dEAd FEAE dyuadEe =48 F5387] 98

L

Ha(eldHE, AAE, 258, £24, 2010), 5, ¥l
T 59 2 =

Aol whE eyt ofyel A AHAE EFAEA gl TUksA "ot
(A EE, 2012).

s %S FdsE

3 5
Aoz AWo] Husrps £ AW vhe S YEhdltk(Self & Paine, 2001).

AxdTES ez 5d3t =oloA FEele AW, dwst 2| = 2]
AA AvkE el 548 A A, o] gl wet e =
o] ZF7Fstd vt B a1y tH(MceNitt-Gray, Yokoi, & Millward, 1994). o] &3 A

sop ol FHA A At FA AuWwge TE2pAe 23X 9% ue Fo] s}
o)

A 5 QEs & ¢ da, FERE AR Aolrt EEEA ddo] He
HAOoRE E 4 At melA = e urEgo]gow ola walsl= &

Aol dad §49 AolE BAGE AL dARA FAQAS Brhahe
A
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2 (maximum effort

-

Hol+ds

Sem 2

v A
.

A

performance)S %7}

el

o

H)

2003).

2

o3

 EwAow AArhyel =

o] o EA7IANA FTLoA Ha

=

(¢

)

el

}A39- 2013).
S A=A

=0

&

=0

H] & =¥ (squatting), <

9] 2

&

AF
=

=

oM Fs=E ==o] AUk

ar

132 9l tH(Wickstrom, 1977).

ok

el
7
50
I

H)
T

87 9

A A 7]

st A

[

[

Gl

-

T

A

o

i

=

=
< 9

7] Bt

=
=]

3L

A5

A

gl
74

3} 91 oH(Wickstrom, 1977).

-

T

S

B

(e}
7)== W] EZ(Gastrocnemius) 2

3

=2
=
o

]

71 AR A

[e]

=

=

=3
<)

o]
310
=
[e)

=

A%
el A4 A
=

(2003)

P
T

] aL9]
%

o] Ame] thA
2ol e

pra
[€)

-

o
B

X

]

A
l

el <}

ol# s A o] 3ol A
E & (Hamstring) ¥ o= (Gluteus maximus),

(Quadriceps femoris), 2]

D9 fow A 3ol olFolqit,

7FAH] £ (Soleus) o] TF(o] 5 A, 1986).

# (topnotch) ©l| A
o A &

—_—
o

T
Hr

el

ruze]

-

ot

|
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2~
Run

21 (25.95%), WS53(20.57%), WHE(16.09%), 1elal H|&H(14.4%) 9

ZS5E 0|t} Simonian(1981)

e}

&
A molerlg welw),

ol A A

=
[¢)

C ATl B2 Autol=

e}
- =

7ol 2ut

o] ]

9/]

7]

]

T
T

ol A

BH

ATt

S

=
<]

T Y S ge 7]

83 =
=

FATh(el 7 <, 1989).

S

[e))]
AN

al

AP T

E.

7l @A A WM A Aok A

577

o duA k(A

=
<]

O
e

Aol

Y
|,

|

T

=
y T

i

4, 2006).

.

O
e A

Ayl
o

ojg] gk EA4fel Elo]
ntE 2~ 3] (ACRS, 2000)

-
T

<M= Hol

-
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=
T

—_—
fie)

Ho

-
L

o] 9o == Hunter(1985)
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O
R

e

S5 vt

el
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= X~
A

2 go]

AsstA o, EAFT Helg

oA F7tE T K

Ho
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B
)
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7
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e

X
o
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o

e

™

0%

B!

olo
ol

oM ®el

]_
o
3.5 9 tHMcConnell, 1996; Verhagen, VanDerBeek & Mechelen, 2001).
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Garrick(1982)
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50% o]de] Hl&S AASHH, 90% ol/de] AAad T e dxE FdEs A
o7 B3 H(Leanderson %, 1993; Pfeifer

, =
Cordova(2010)= " A<l g B0k S AW thdAEd A 25 HolF &

9 ooug Az Ay dgye ATAckn B

U Purcell 5(2009)9] Aol M = HeE HolZE o]

Hold A4 AFols du-oW AEs WZSEF-AZEIe BHAEEIR
Agergont, 0% B £F Fol ol AE ol d T Aol gl
Aoz BT, Ricard FQUOE HolB H§ A 5 45 Wi 42

B R, =
Hlagh A3 folgh zol7k yEuAl @dthal B asiqith. 3 Delahunt &
(2010)# Javier 5 (2008)2 T glo]go] vbAHQl wE BN S M o
259 2FA ot A (postural stability)oll G3FS w1 X Evha WM aE e
Z1e] Cordova “5(2000)2 i glo]go] AMxzH 753 #4A
As AAaAZ F A Ak A E BaEdeh o] el A 7w gt vpep 2ol
gHolg ol &2 A gyt BYsiA RauEdAwt, 1 gyt gdAsA A2
o] Egstng old gk F7}AQl A7 2 E

De Loes, Dahlstedt, & Thomee(2000)= W3 H3sle= A e 55
Aol FEAHHE v HE=A AW Al di(Anterior cruciate Ligament) £4F 3}

AR Bl Qov, 55 o4 4 #-‘é—& 4 ARt gEY AP

oz

grL
2
i)
I
Lo
ol
to >

-
m
\]
=
nj
Hi
rlo
>,\I
o
fr
s
i_,
i)
i_,
%2,
)
X
>,
o}
X
r o
il
S

g

A S mEt = AT oF 35~128fel ek A Hgte S S AT
25 T (MeNitt-Gray, 1991; Valiant & Cavanagh; 1985). oluj = sHwr=le =
Ay 35 FeR ZA&SHA Ho] AAZE AREA XE AS deE AR
AT Buskdv( L4, 495, 2009; Hoodtman
Nosaka, 2004).

Schmitz, Kulas, Perrin, Riemann and Shultz(2007)<

o .
oJde d ez 30cm =ol folA 3 FHdEAS S8 T =5 WD (drop

&

o ©
\)
=}
=}
N
=
<
jab]
3
jab]
Qe

rir
Mo
off
tlo

i
©
o

Ir
e

2,
=

landing)& A7 RFEWHE, WEREY SFIH WAL ST 1 A3, of
Hol YANG TR FRAE WS He o tud e olye] T2



HjE 27 ol
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o 227wt AAE 5
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T

)
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i

9
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Ao oA
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=
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7
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21 a.Qlel 9

d], Heess(1964)

-

=

Aol A 45%, 115%, 135

o

<

=

S

1

j
a

3 2™ Hudson(1986)

A

k3
<1

et

3}‘4

]:]El_
Aruke e 2

A =

I

Hzzols SHistr7]7] #

e

b, 5 2ol A o

S

]

s

J) 7}

A
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AIZE Ao A

an lek(el A, 2007).
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9
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Fol e 2ol

-
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=
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k)

=N
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ok AT gAbel 542 < M-1>¥ 2h

s

1
10
9.20£0.40

739 (year)

83
80
80
85
80
7
5
79.8+7.62

=5 Al (kg)

315 4] (m)
439
441
A11
459
441
433
423

435+.01

AT71
489
496
486
A82
462
483
481£.01
- 18 -

=2 o] (m)

71(m)
1.83
1.85
1.80
1.86
1.88
1.85
1.80

187.4+3.92

AR (A)

22

21

20

21

21

20

20
20.8+0.74

o3
PSA
KDH
LSM
HH.S
JHW
CHJ
M=SD
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B. 4d=7

B oATol A ASE Ul 33 GARIS A% gulsh Awure 4 g
A, EMG Z4740], Ax 24 v, 2 Zv 5 5FFE T2 EH o o
& AL WE2 <& M-2>¢ i, A9 gHss <ad M-1>9 2ol
i 2] & sl e

T -2 AF =7
7 ¥ 49 Az 3 A
Computer Multi capture Controller LG(korea)
Camera Motion Master 200 Visol(korea)
Control object Control Point Box(1mx3mx*3m) Visol(korea)
Force Plate form AMTI AMTI(USA)
A/D converter VSAD-101-USB-V2 Visol(korea)
EMG analyzer Noraxon Myoresearch Noraxon(USA)
Motion analysis Kwon 3D XP Visol(korea)
software
Camera l Camera 2 T
; a ;
' &
t

4

b 4
Camera 6

| —
Camera 5
a9 M-1 A3 v =

Camera 4



wef A= vt o 7 2H(Motion Master 200) 6t S A} &38to] =Fad 3 F
NrAHdE w245 FA3Ar. = AFS 1/600%, 7hdgte] S5 29
[e]

200Hz)© 2 AASAT. Frete] = <ad M-1>3 go] =

)
S
S
(e
&
s

Bm A ¥% ZW, 2m Aele] FE AW qmﬁ, om

15
Aol F% Fr ojzbdel 77k 2t Avel, & 6oiel v E A el

_rg

K

AWgkg o] 582 AWuke 7| (AMTI ORG-6, AMTD 1t & A&skd
datd. AMg 7= x, y, z A5

0 T
g4 Qon B dre AdgdRE NF0R AFE o
H [e)

oot

A5

o
, &

filo
22
e

f
ot

= X

Ay
o
Ay

Sk © = 2~ = 5 = =]
WG YV, £4%F $3e 2508 MAeY

A/D W37 &= ofgd 2 A5 AYS AFH AT F de "UAE A
BE WIANAFE FA otk A/D %%7101] g8 A3 @ AGARE AF
Blo sl A, B4 zzagd o 98 ofy A Awgd

WS Axtst=dl AR E AT

4. 2= SR (EMG)

A% =AAH = Telemyo 2400T(Noraxon, USA)E o] §3to] A3t o

W, A= Frhes 1000 Hz2 A4 sl

o1
of
oy
e
Y
i)
N

E84 #¥](Motion analyzer)

G A 2 s HS5 2ZEYo] v Kwon3D XP Z213E& o] §

[¢] -1
sttt G ARl vEhd SA H JdAZE A 2AY #HxEs d
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medicine, Inc, USA)
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EE A

42

]_

ol
32

o] o] AAHdoH, AF Al HHF LI FEE HolFS
tH1¥ IM-2).

e g o] (K-type)> FEA 7 glal 25 Ao vls] 1.3 =] e
Aol A= Hol HFZHS F71gE Ho] 5em<l ®lYl | E(nippon sigmax  Co.

Ry
Japan)E AFE3dto] HIEH EHolg i 2 WS ofgs wEuH HolEs A
2
“

a9 IM-2. HgH Ejo]3

A AGHEA G AEFT4 ]xéx%
A A}AM (static trial) & 327 29
AZre] A Al mpA FEAREL] e AE FolV] fl& <Ld M-5>3 o] w7
Ao X FAISRA AL FAX 9 Held x| T AolE ®AGsHr] 98
uk7] F-ZEo] o] FAE HEA AL AT
2] QojAl Zh kA A olan o] Al W2 g ZX|(double landing)®]
ARk, DA AW AFEGdA 2A FEe FTEves i ZA7E @ol oAy
st (A F, 2007), A& A= & ¥ AAr7 o & FFE /Ed
U7 wzol it =Edd TS AASA T =AY A ol 40 cm oA

oA ANFon, FH FhoA Qwe 51 AWwes) gz oewa

)]



4
|

—_—
o

7).

P2 II-

S

kel A

EAA

a8 M-5. vpA 32

g MI-4. static trial

i
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4= A5 FHE Y3 o HAFF Z(quadriceps) & FHol $ X3 o
5 # Z(rectus femoris)¥ W= #©] & Z(gastrocnemius)ol 2719 A A
(surface electrode)e 23 2™ (Cram, Kasman & Holtz, 1988), 3}
7l A FAHALFE HAxgstr] At dIZER ARl AsstATHIE M-4).
TFHE AAG"ET] 9o A F HY ISAES HdFAHZ A

=
) 2EAEE =AY 245 A58 E Myoresearch(U.S.A) Z &
2

& A 271 AHTE A Z(contact) ¥
8

@ 7o A,

- N N
L] L]
o /9
© % © 4
:é:
S _— B o g p——
Drop El : GRF z +20N  Drop E2 : Max knee flexion Jump El : Ready Jump E2 @ Max height
Drop landing phase Jump performance phase
a9 M-8 ¥4 =4



-Drop E1I(GRF z +20N) :

o] 20N o]
-Drop E2(Max knee flexion)

-

™

=)

B

H

A

DA

2 XA (Non-T aping)

| Kwon3D XP
<9 M-9>¢F 2t}

o]

_?4

H|O| E(E-type)

E

C

3XHY ZtE A4
(DLT: Direct Linear Transformation method)

Atzx e 9

E|
4 X|=(Body Segment Parameter)

L A e 7] of

x."i:lx

B

: A F(sacrum)o] FH L
O

e E BT R

8| £ = H|O| F(C-type)

|#H =4

=

M

=l

-

xr
Iz
el
<0

I
H

Bl
ofl
ofl

;G'

Al
-Jump E2(Max height)

-Jump E1(Ready)

E. A5 &84

H
iis}
_#Ow

IH

a9 m-9. A5
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1. 343 2 JARE THH #73

A FE3teE w3 A A AAY dF st dE VIEHoRE xS
AR TIEHA F 2409 FAHNE cANE FES stk AdA A
2ol Al 2 E Sl Fe A upAGRE o] &t W4 (ankle joint),
Z %A (knee joint)2] #4A 3} ¥ (foot), 315 (shank), W5 (thigh), =4 (pelvis)
FAS A= 2dgsig o, AAE4d A4 (Body Segment Paramenters)
Plagenhoef, Evans & Abdelnour(1983)e] A5 & AL&3At. oju Z+ #4
THAS AAE Z7] fete] 29d A4S T ndd AL Tylkowsky
W2 (Tylkowski, Simon & Mansour, 1982)& AF§3+4 m-10), F+=+
Ay dE#4HL mid-point(secondary point)® 2] & =2 Ae A A

a9 M-11).

o

rlo

o o
N
=

rr

o

(1

y
_i

Rl
ofN o

r

—~

W

0.14W
RASIS «— Sacrum LASIS

O.SOWI
Hip Frontal View
Sacrum Gj ASLS's
Hip Sagittal View
019w
29 M-10, wd =47 a3 M-11L 53 S44



P 44422 (Anterior Superior Tliac Spine, ASIS)
| -%1=(Sacrum)
U re——

-8 9| F7HMid lateral thigh)

-t)5 ¢=A7HLateral Condyle of femur)
-8 WA Medical Condyle of femur)
-85 9]Z F7HMid lateral shank)
-9|¥H(Lateral Malleolus)

-2 Medial Malleolus)

— %1% 4] (Heel)

~271e(Toe)

a9 M-12. QA1EE #3A

2. 344 &% At

G BAdAE FAA 9 dAA-Y FAH HAxs vFx2E OAA
Abdel-Aziz Karara(1971)¢] 4433 H(DLT : Direct Linear Transformation
method)& o3 32 HEE AT =o]Z(nosie)E A7t $l5ko]
A9 23 J¥ (lowpass filter) HH o2 A¥ YIS stgon g F34E 6Hz
2 AAsAH(Ford &, 2003). Atse st ¥ &3} (smoothing)= Kwon3D XP

Z2a9e g
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nEsgon, oHe Bz el 4%
g FAsE FUE YAe B ol g3kl TaAL F WHe Aole o3
T e U(X, X, X,)— V(Y, Y, Y,,)7}k o2 7 o

7.7 XY XYY

cosfl= ————= 2 Ao Hu=z ALkH
(UL IVl X2 X2+ XP o Vi Y+ Y

cosB9 < xt s f=cos 'x E T3}

b) #E#EZ AL

o] Fd WME SealX, X, X,) ok shEe] A 2l WME - Squ( Y YY)

Soo ¢ = Ss han
a=cos 'L benk
|Sf00t| |Sshank|

o) FEBAZ AL

el ®d owE 5, (XX, X,) 9 dEHe R 2wy

- Ssha.nk;(}/i’ YJ& Yk) 7}— O]%% ZJI-E

5_ C0571 Ss’hank: ¢ Sthigh
|Ss'hank:| * |Sthigh|
7w AEreE folA g dAZbe] diste] A&l 3 o] &3t
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= A=

S A

L

& A% (kg) o= Ut

Kwon3d XP
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=

=

TE.:v' @UI—X]Q/] tﬂ\i‘ﬂy Fknee :
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W E2R 72 HY Fowe :
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g) BB/ EZZ Z8]&(Gastrocnemius/Rectus femoris ratio)
AL EgA dojzl FHE(raw EMG)E 10Hz9 At F3<=(cutoff

frequency)® ZE & (low—-pass filtering sing pass, second order Butterworth)

st 4 ke AW FX(F00)A AWNFEFFAE74 9 landing
phasest HHFAFZ A HoFE 7oA dEo] A WojA= 31

A4E THEIEMG)E =3 & Adsdt G/R ratio & oFe 543 o] 7
Gasiae

B &2 (Gastrocnemius ) IEMG

o ¥ 2] <= (Rectus femoris ) IEMG w100

G/ Rratio=

St A A1 FAIA g gom F33F zolgE golr7] fgk 49
H 22 (One way-ANOVA), M52 AAAAE LolH7] 93 Pearson 4+
FHEAS AAstg o, AR A FolAE LEIH WIS B

=1 =
2 FERARUEES F&HWoor FE war I FEA(simple regression
=

(EMG) tlolgl e 7axE ndEa) 2857}
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IV. 94 +24 3

®oATE Hold K3el ma $EFASHN gAY A A £FGY
Wolo] ojul e JFe = %
shAe ¢EeH WaAn $ErAS ] ATANE AN on, A3

A2 70l 7t fFol wet 23 B2 F 14 triale] BEFOZ AN}

Y

rlo

£ -1 Hlel9 4o 2 9Bpae] 95 % AL Aol

; Non
Variable C-type(C) K-type(K) taping(N) F Post-Hoc

Ankle angular AR5 40954372 43504668 920 -
variation(deg)

Ankle angular —_gog 10019 a3300:3006 345200 200 -
velocity(deg/s)
Max ankle dorsi o0 oy o0 @p329 81414605 200 -
flexion (deg)

Gastrocnemius 1U25+4487  2637H4699 353444247 3512 C<N

muscle activity (V)
C-type : HEHE Ho]; K-type : 7|WA 2 Ho|F

*p<.0b

gastrocnemius muscle activity(@V) : z8<9=(z—score)7} 30HT & XX 4trials A9 3 10trial o] gk

< IV-1>9F o] sdd Ztewslel A golg Fdol wet AR F
ol gk Aok AN L(p>.05), EH A ZhEw I {03k o] 7b gl ATH(p>.05).

wEHd AR Aol FANCE Feld Aolsk YATHp>05). AW
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dold #Fel wE mEs 2HE Aol foF Aozt dglom,

C-type©] Non taping®.t} @& 2% 7HS WG tHp<.05).

-100
45 -

-150
40

deg -200

35 deg/s

-250 4
i 300
2% 350
20 4 : : -400

C-type K-type Non taping 450
a8 V-1 s 4w Ao a8 V-2 dEad 7448 Afo]
|0
88 1 400 -
Gl 350 -
bl 300 -
82 4
80 250 4
deg
78 - W 200 -
il 150 4
74 4
N 100 -
70 4 50
g8 T T 0+ - -
C-type K-type Non taping Cype K-type Men taping
a7 V-3 e HY 237 Aol T8 V-4, HEE 2T Aol

<Oy NV-1>0A BE vkel o] wE3d 2= W slE= Non taping®] & 7HA]

FEe Elo]sgrt of 3 degdl & WS Kol o W, <9 V-2>¢ T
E9%d 744 = F9 Non-taping®©] K-type 2th oF 11 deg/s W& Zt& = o]
E Hola Jrt. o]¢ R = <19 V-3>9 Hj=7) Aolo A= F 7HA
o] HoldHt} Non taping®] °F 1 deg 22 Zt&= zpolE Btk <29 IV
4> &2 HgQ g4 T 2olE el AHAolw, C-type®] Non taping H.th
°F 131 @V ¥ S84 E #S Uedllon, A4 FoAE B, K-typed=
oF 62 NV W EAHE Fs HTh
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T 7HA @] HolE W WY =AYy A FEdEl] Eeosrd Wl
2 2AE Aol < IV-2>¢F Zh

) Non Post-Ho
Variable C-type(C) K-type(K) taping(N) F .
Max knee 117974584 11813+483  11875+1325 030 -
flexion(deg)

Knee angular g0 vi000] 307543396 -337945423 2076 -
velocity(deg/s)

Thigh rotation

D 5.70%2.62 7.49+3.80 6.55+4.09 885 -
variation(deg)

Peak knee flexion

moment(Nmvkg) 0.20£0.04 0.18+0.04 0.14£0.04 4972 N<C

Rectus femoris
muscle activity (V)

G/R muscle
activity ratio(%)

181.78+2345  171.09£36.08  146.66+48.93 218 -

122052707 163.3451.71 1915244543 3152 C<N

C-type : H|&H go]3; K-type : 7|UIA] L Hlo]F

G gastrocnemius, R: Rectus femoris

Rectus femoris muscle activity(#V) : z8 <5 (z-score)7} 3085 2 F ¥4 trialS #1938+ 11tdal o Hd 3
/R muscle activity ratio(%) : gastrocnemius/Rectus femoris muscle activity ratio(%)

*p<.0b

< IV-2>¢F o] FEAE HdiEF2ed A "ol fEdd wep FAASRE
frost Aelzt flAda(p>.05), FEAE AEHE TS folg ztelrt Utk
P st A= "ol Faol mek foldk Aolrt gl

U, FE3d FFRAEqAE FAHSE Fo3 Aol7t AN (p<.05), AFF
HA A3} C-typeo] Non tapingRth ®& =EWE S HAY. Hold &
ol mE HWEAL ZFHE Aol A Fog Aozt I oY, G/R ratio=
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o3t zol7F Ao, AAFHA A C-typeel Non tapingtt %2 G/R
ratios X tH(p<.05).

140 - 0
130 - 50 4
120 1 -100 4
110 1 50
deg sl -200
90 A deg/s
i | 250 -
10 4 -300
60 1 -350
T -400

50
C-type K-type Non taping 150
1% IV-5. Max knee flexion 19 IV-6. Knee angular velocity
12.9 03 - 5
10 4 025
8 - 02 A
deg 6 - Nm/kg 0.15
4 4 0.1 1
27 0.05
0 0 T
C-type K-type Mon taping C-type K-type Mon taping

2% IV-7. Thigh rotation variation a9 V-8 Peak knee flexion moment

250 1 250 -

200 200 -

150 1 150

w %
100 100
50 - 50 4
0 - T 07 ‘ T
C-type K-type Non taping C-type K-type MNan taping
2% IV-9. Rectus femoris muscle activity(4V) a7 IV-10. G/R muscle activity ratio
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<a9H IV-5>eA Hi= ke o] ¥ &34 A4 es "Hold {3l
mpel Zpel7b glov, <a¥ V-6>3 #Zo] FE3FE ZFE X+ Non-taping©]
F7HA F8 9 "HeolP R oF 27 deg/s =¥ HAE & F Adrh <Y NV-7>
2> E 3 A7 WS yeld Add C-typeel K-typed} Non-taping X
o 2 AYgS B, <Y V-8>oA e o] FEHE FanWE:
Non-taping©] C-typeX.t} ¢F 0.06 Nm/kg 2skem, K-typedt®= SA A <
b= glloy oF 0.04 Nm/kg 2ttt <19 IV-9>9 &AL <84

o

H

-

= EAAE F93% Aol7t oy, <ad IV-10>9 HEZ/UE A
G/R ratio(%)= A4 FA7F o™, C-typeRtt Non tapinge] °F 69
o] %2 G/R ratios H Yt}

X o

F 74 f8e "ol Wy widk =Fay A] 2 ASE Loading rate} F

(SR |

E N-3 Ho% 3ol me Bags AAune o

Variable C-type(C)  K-type(K) Nontaping(N) F Post-Hoc

Loading rateN/kg/s)  283+0.71 939054 909059 4876 N<C
X7axis o020 0.100.08 0.110.09 3566° K<C
(N/kg)

GREmax  ~ S 0808023 0184019 017015 921 -
(N/kg)
ZfaXiS *

36+0; 9960, 280051 2951 <

N 336+0.77 96057 8005 % N<C

C-type : HIEHS ®lo]g; K-type : 7IHIA L Elo]
*p<.0b
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<# V-

w

>3} ZFo] Loading rateoll Al Hlo]3 3ol we} SAA SR Folgh A

A (p<.05), AFAA A3 C-typee] Non taping®.t} ¥ Loading rate
5 HAt HoAHerEe A = F9-(X)EEd FADAYE g A EAA SR
fregk zol7h A om (p<.05), F-(X)H ol A= C-typeo]l K-typehth =2
#e wa, F=2(2)d = C-typeol Non taping®. Ul %2 #S Btk 2
AF(Y)HE AHutde s A4 Fox7F LA tHp>.05).

4 05 1

04 4

*

i 035
25 ol
Nfkgls 1 - Nfkg 0.25
15 02 A
0.5 -

14
01

05

0 A ‘ ‘ ] ;

Ctype K-type Non taping Ctype K-type Non taping
=1 NV-11. Loading rate 218 V-12. X-axis GRF
02 - e
4 i
0 T T
L
02 1 -
254
04 1 N/fkg
N/kg 27
06 1 15
038 - i
05 -
5 e -
a3 Ctype K-type Non taping
% IV-13. Y-axis GRF a7 V-14. Z-axis GRF

<9 IV-11>9A Hi= vEe} o] Loading rate= Hlo]E 3o ue} o]
7} 9lom C-type®] Non-taping®.th ¢F 0.74 N/kg/s =1L, EAA Fox+=
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Bt <z2d¥ V-12>3 Zo] H#9-A

filo

RAA T K-typeR T 2 4
Ak oA C-typeol K-typeRt Eskow, TAZH

Non-taping % zto]E& B AT <18 NV-13>E AT AHer= zh8 ekl

|4 o A= gl oy, C-typee] Non-taping™ K-typeRt} & &

WA ESE S Bt <Oy V-14>2 HgaAxwas ks yebd Add],

C-type©] Non-taping®.t} =& 7S Bl

P
o
=

fi
>

Variable C-type(C) K-type(K)  Nontaping(N) F Post-Hoc
VGRF
1.85+0.59 1.79+£0.46 1.88+0.39 123 -
(N/kg)
Max height(m) 1.33£0.03 1.32£0.04 1.33£0.06 0% -
Knee joint - - - -
power(W/N) 1.37+0.29 1.22£0.36 1.21+0.39 873
G/R muscle

activity ratio(%) 39.94412.92 89.15¢1811 40.78£8.73 0.624 CN<K

C-type : H|&H go]3; K-type : 7|UIA] L Hlo]F

G gastrocnemius, R: Rectus femoris

G/R muscle activity ratio(%) : z84(z-score)7} 308} 2 FEF 2trialS A28 12trial & B3k
#xp<01

<E IV-4>¢F o] HAdFHAHutg oA Heolg Fyo wet FAXHSE F
o]3 Apol7b A IL(p>.05), HAFA ool EAZ R Fol3 2o]7t



Hp>.05). FEHA oA =g TAA FAA7 A H(p>.05). 12 G/R
ratiodl M= EAAL®E FoF Aolrt AN (p<05), K-typeel C-typedt
Non-taping 2t} =2 kS Bt

<Ag IV-15>°llA Hi= upsp 2o

FAAEREY 2ol = AT <Y V-16>9 4 xo] zpo] g 2ol 7t
Ao, <29 N-17>e4 8 o] FAHEZ $2 A dolvk= Al F 504
9] Aol C- typeol Non-taping ¥} K-typeR.t} 21 d397F =2 AdS B
o <" IV-18> 2 FAAEZ Al Hl T3 ¥ A G/R ratio AFolE UE
A Aolw, C-type?} Non-taping®] K-typeXR.t}h 2 G/R ratios Xt

25 135 4

il 13

Nfkg 15 7 m 125 -
35 124

05 4 115 1

0 T 11 4

ol
>
X
[
offt
L
>,
o
o,
ot

O

o
=2
=
i
i

F_>i

Ctype K-type MNon taping Ctype K-type Mon taping
1% V-15. VGRF 1% IV-16. High heigh
07 120
02 A
100
-04
06 80
-08 % 60
W/N
1
0
-12 4
14 4 07
-16 0 - T T
18 Ctype K-type Non taping
9 [V-17. Knee joint power a9 IV-18. G/R muscle activity ratio(%)
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angular rotation
velocity variation

-.019
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009
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360™

IV-7. Non-taping A} #-2H7)
flexion

Variable Maxknee

Angular
variation
Angular
velocity
Max ankle
dorsi flexion

i
it

p<05, “p<.01

Ankle

‘_lr”

p—

o
i)
"
Tor
8r
Ho
ol

IV-7>¢} #o] Non-taping®l| T

<3t

(+)

2ol

ol 4]

%

%

Hr

N

e

=5 A

2~
7t

4

Y
e
il

N
Hr

N

H(+)

.
fie)

.
fie)

N
el
Y
e
il

W
o

7
Njo

i

e

~

Hr

N
X

e

)
“

i3s3

o]

el

A

.
fie)

_41_



i

F. H o]

X
g

=
,_lr.yv_._
,_lr.yv_._
.

N

4
s

—_
fie)

T

[N

,_wuo

Ho

dx=s G/R
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X 1
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=

Aol

A A sl o

] %

ratio, loading rate=

K-type Non-taping

C-type

016

-155

-128

gastrocnemius muscle

activity (V)

=277

-052

G/R ratio

367 nre

-118

Loading rate

p<05, “p<Ol

A
T
)

i

T

)

-
T

orortt, 18y K-typed] Al

EE A

-
T

C—type®ll A

KR
T

© 1 N-taping

B

o]

G/R ratio’} A& A4 -.550(p<.05)

B

el
=

ol

loading rate®} A G 717(p<0l) = =

, A8 &A= G/R ratio, loading rate”}

=
l
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=gus
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¥ IV-9. K-type?] 394

Unstandardized
Dependent Coefficients standardized ¢ D
variable B Std Error Coefficients
G/R ratio 000 000 -550 -2.280 042

R* = 302, F=5.200"

p<.05

EHEC vA= dFS IFAEHer 243 4

Hu

Al e SEReR T X
I v 52 G E9 loading ratew FelskA ol AL, G/R ratio”t
F=5200(p<.05)2 frolstA AHeta vk, o= k-typed W& F&
7b G/R ratiodl 93 302%7F AW dom FF A= W

o PN
S ¢ F Ut

# IV-10. N-taping®] 3] 7 &A

Unstandardized
Dependent Coefficients standardized ¢
variable Coefficients D
B Std.Error
Loading rate 039 017 717 3.566 004

R’ = 515, F=12.720"

“p<.01
AN SEHFE FERWEY AXE TS AR Z F4% 4
I v 5 =9 G/R ratios 7oA 2ol Al 9] ¥ 9L, loading rate

7F F=12720(p<.0D) & kAl Adwstar vk o= N-tapingel W& &

W E7} loading ratedl ]3] 51.5%7F Aw & lom, g A= WHAL

_43_



B AT B4 244 dolB f¥0 =EAY A 5
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WEHAe] A e Wel Afolsh RS wHA A EbE Wl Fol, F v
Q1 Abele] gpaA, vhA o oY FYo] PERY mulEd nHE

5y o] 7hE 9] (range of motion) &F# (shank) Tr<FSol o8] =45
o, S5 10~20°, ASZHL 45~50°2 HYS 7Hxt} epxuk wE ek

AL 7R AFEee AAAHQ JEHYE dolME 753 W

ﬂham

RolAl ¥, vles Ho|FS o] &3 W EHo]go] o]H g wx
ghoto] S KBS SR
Aol 9t Refshauge 5(2009)2 - B S 7Hxl AF4E5E U
FoE 3 AFelA Hgy drEgolg e BAEe] wSE 9 ASES Alghl
gdHolgta Bt} al, Purcell 5(2009)2 L 37} &
A&t stk =3 AT 222009 HZ F A Al vlEE g ol
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AA st ok A B Ao A= C-typee] K-type®t Non-taping®.th 24
= gorom, Ho WS w3k Hold
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