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ABSTRACT

The purpose of this study is to define the effect of taping and icing on muscle fatigue
at knee joint of ordinary adult. The 30 adults meeting research standard were chosen to
be observed. The period of the research was 9 days and N-K table was used as
equipment to measure position sense of knee joint. Heart rate monitor was also used to
measure heart beat during both when in comfortable state and in exercises. For the
method of this study, error in position sense of knee joint was measured right before
fatigue occurs. Then volunteers were to be exercised for 10 minutes in treadmill aiming
to raise the heart beat to 90%. If muscle fatigue occurs after the exercise, let the
comparative group rest for 20 minutes while applying taping for group 1 and icing for
group 2. For the icing, it was applied for 3 minutes followed by 1 minute rest. 5 sets of
icing were applied on thighs and calf each. Then error of position sense of knee joint
was measured same way it was done before muscle fatigue. As the result, there were
similar differences among comparative group(p<.05), group 1 and group 2 before the
muscle fatigue and after the muscle fatigue. There were similar differences in
comparative group with muscle fatigue, group 1 and group 2 as the result of one-way
ANOVA and with further examination, similar differences were only found in between
comparative group and group 2(p<.05). With the result, we can see there wasn't clear
effect of rest, icing or taping, however, group 2 with icing showed better condition
compared to comparative group who have rested without any application. v

Key Words : Fatigue; Position sense; Taping; Icing

I, ME £4 ZZpropriception)?] ZAE ZH
t}. Conard 5(1986)2 927} fid &
T A Fo @A fARRE WA

Zugg wEAHe 2 fS2ow g & 71e FEol #AIIYL Rk T
e FAE vHo] 74 degn 3 g nfFEd F4e AT B
tScotts} Edward, 2001). €% 2A%Y AR} 5ol e FRE ¢83ts T
Zae 2 gEg s 2E$R 8o 7+ S @by, 25, Add 2gn {4 de
AFo] B oY & HEE IR/T AAA FE719A 253 Adle 3,

_96_



7 (cutaneous recepmr} LH—r

(visceral receptor),

Ty e AAE gEFe ¥ 74
o AAFAH, TEHEEFY AxY £EF
A e T4 AN LEHL4LE yE
F AT FATHelEA B =), 19%).
ARG Gtz o g A4AH §lo] AHA|
= 9’1']% Brtste sgolgta stgen
(Bouet$} Gahery, 2000), of% A} 8o A

o)
AHE £ HA FuAE BE A4 ¥
%C’ﬂ et 4 AAFHe] AR} %’%‘

AAF97F oA FHole AE Y H2
2 27 2 4 gdzn sH(AS
2003). AABHE AFH Wk S
T8 o] glom(Bartlette} Warren, 2002), ¢
ALY 2F2qME F23% 4TS
by shecHUlkar 5, 2002).

2 7% Ge 9% DU dese
Lo} ol §H3 e, 1 FollA golF
e &g We £ Aa I A&
47] gl X 232 9 ’f’oﬂ Gl s
53 AT ole 54 255744 g9E

747 HlolZ g FEEaA = WHes 83

W

5 & & dvn ST
o2 =(2002)&

%@“QEW LfreEA %}“%‘% detal &

o HAEgE ¢ F 3Udn

A%7] $(2005)& FEA717]
E2o® HolFEe HEstd 737

Holg& AH&sle Aol 7HF

#olzt st3ich.

JAEE 99 ¥ ¥ FE ToE E39

ol A5E st Aes ¥ HAEH ¥4

Bioorx 2RI

= 71*5-5

24/\12.} ol

22 olE AYslae gEE Hro o
FouAs  ALIHHEIEY  THE,
2002). AAEFH A3 A FHEE T H

reze zae Agd ¢S adFen
(Chesterton %, 2002; Quintern &, 1999).
SE2)e AeRez B oo 2
LHQ] LT B A}_f:,&}y]"_w’ o 2 8

T2 k=) T O

Q
.
FAA 7B W (firing rate)oﬂ

o

. 10 H on
flo
U o

koo o N B oo AN o dY
ol
)
o
offt
W
Ho
e
et

Lk o8 U
5 :‘é—ﬂ} Klﬁﬁ”ﬂ Oﬂ 3 A=A
Abet MRL 3 32 224 Fol ¢ A7t
Ao} AT A2t FLd 8E

S

Holga ¥z&9 a74E vln

rSL'

-

_97_.



A9l gisleh Gt & dpdAE golg
3 WAL 2327} %} zwag 9
Az BAE G%e vasug,

O, A7EE

gl
—

L g+0% % 7R

e AA 24738 FaABEA 0 A
Fahe 20~304 9o 30%e gy
shgich. Adol AgHez 3 =
30%e FA9E 1094 gz, 48T 1,
aga AEF 29 4 AR A9
27L& g 2ol gk

T

7 &3 F99) 4A7) Qe 3

B ABESA 489 3390 A
o 9 A

o AgAge] Qe A

2 oe g% guel e A

AE 7178 20063 1€ 59%EH 1¥€ 13

AAAZ s
2. Ay

92§32 A% Fo $BAe #4227
& 2437 A5 4=7F AEad,
cwzm H2g $4717] A5k A,

&G, &, R, 223 AA F40] 7}
58ka 13 32 (walking courses)9} F8 5

2:(running courses) FZ 218 0] 25
of & Ef =¥ (readmill)s AME-3ACH
AE ZEIOW] AL 52 4AsY
3, 10 kn/he] £52 Aok kA A
g &5 A9 Aes ¢ 2L A &2
of A&t EF Ao AR Y £5
98 £ gle 4w =47 heart rate
monitor) & AHESIGACH F@A ] A7t
& 34317 A3l NK gol&o] F2a)7)
© FAE AAsL, 1 FE e FA
AMA didAte] 833 #87H5 Y(range
of motion; ROM) #A L7} 1848 4 J5E
Stk aeln @Y ALY & A
24t AAHELE 9] sy
FHE S AMRSIATE 2ER2ES, A

=

f‘

~
A, @ 5 & ¢@de A2 ROM
ASE 187) 98 NK Hojge) £ua

o 44 Azles T 2H2ERS 3
AANA AAE Bog nA3At AYA
ddigt WS FFUANY J1%E Bz
et whole HolZE AlgEHa, ¥ F
&5 Hstd ofelx #HE AR

3.

i

K

CHEE Augsly] A o deE
F(MHR)= ‘220 upol’E 3} tHScott}
Edward, 2001). #H4 ddiE A& e
stz n#d 80° , €9 90" £ NK Ho
= okob 187 ALF FuoE A

- 82 AEdA NKeolEe &84 =

o 433 ﬂaoﬂ AE 2E|ZEF o ROM

A=E 287] A8l 8de ARAAL,
N fd Ao s8de ANAAE 24

_~98_.



5171 98 #AAAE ROM A% F 539
2 A 7] ZAxE dAse #5808 3
SAAFL A LA AR a3 o
AAE A MR 4R F AR AR
Z 8 7MA AnE 2278 FYsia olE
Al 9l arEsle] o] WE oAE & ga}ga
o Az AgsA F487] 98 o
o 9z WA 22n HALE] 9
A BEE FAZT(E 1)

k.
g

I¥ 1. evde X34 3 WY

AZE FEA7E 5] AwE =
HAE 7o N ?f]ro% E%’ic‘ﬂ TEE
1082 dAlstaoh 10810 44 % A2s
7 WdARe BR ’%‘%%"4“041 =g sd
EFE HWFAT T 1027 &F F 9
= Sx AEsd EedA gow 2R
A

dutErd] =22 9 714 ZAsit

% ART loe HolgEe gy,
olge] HIE B7] 98 2087 F& A
AZ FHE HAH2d 2. 2437 29
A4S sislch ¥ A& e 3%
E FAE 1 set2 F 5 setdE 0E

FUF Wy Foled

m[o

a9 2. =384 gol

3 48 9y

3e 8 343, d4¥T 13§44
2089 Fo] HA Ak HETLE oHF

g AHXA 3101 ore ZME 2087 AL
RS F4 ¥ 2 ZES 2T A%
TUE ““%53 > 2 A EGY eAE A
skt
4. B4 94
Z+ F delM 2¥E /¢ A 29
W R, AEE 1, AR 29 AH

3 Fof AAFRZe wskE vwsr] 9
3] AH| W t-test(paired t-test)E AMEIIE
2 ety ’?—l%?l AT 29 HolgH
Hgo] WE YA HF LAFY
apole dagl %/h}%@,(on&way ANOVA)
& AMSIANL, APTL AolE Yobr7)
A AMEFEEeR Scheffe HE AHR-E
Adck BAEA foAFEE ARSI A
o £-94F a=0.058 g

L i :io

w1

.“99_



B

.

a7l Fd A 30F
8%, ozb= 29olith. RS
ol 20504, 71& 176474524 cm,

HAE
B
g%

= L

1, ARUJAIRLS] YukEol EA T 72174815 kgo] ATHIE 1).
¥ 1. A7) dubAd 54 (N=30)
& A¥E 1 AT 2 A
ol (A1) 19.90£0.57 20.50+0.97 21.10£1.45 2050£1.14
A% (em) 178.40+3.44 175.606.62 175.40+5.15 176.47+5.24
A (kg) 76.70+2.54 68.80£9.80 71.00£8.64 7217815
PR EAL
WEE  F4
AYE I &84 elo]q A&
AYT 2 £BE WAL
2. U W ARG B 23 agla @ e HXel g2 7 F9 93
77te] BHghe B fosA 7 8
THZ FEAg f4 F F2, "elw,  oHp<05)(E 2).
2.4 ATy 232 2 A F AN B LA (49 °)
SEER I ER
t p
Y+ FFHA P+ EEAL}
EES 21.20+2.99 25.83+2.58 -7.94 000
g0} % 21.85:2.16 25.05+2.61 -4.74 001
REE 21.132.33 2358+2.45 -5.27 001
3. Hxlo] @E 2t P HxAAe B A wE dxed 49t 4G
QX1 B Aol fostA #AIAG
(p<0.05)(E 3). 2 ZA#} xT HAPT 2
2§28 F F4, 6o, 2dn g AN FesAl ZASATHp<0.05)(E
g me 4P ANL4Y BT & Y )
gk dzTodA 718 2A deised,

- 100 -



Ot

ok

borshet et

st

29 3. AA o dE
LA

A2 %

x p<0.05

E 3. AF] e mE AFAY Hd oA #% (9 °)
A2 W Ha+EFHA
e F4] 463184
AT 1 Hlo]3 320213
AEL 2 YA g 245+1.47
4 AT AR A oab gl diE dagl a4
A+ g A= B AF F D
qe 2453 2 1227 364 040
e o 91.01 27 337
@ 11554 29
v, & Asted AFHUAG. 2 H2e EdELS

o] g3t FEAAL, H HEEFT 0%

- 101 -

2328 N7 B UETE 2029
F4, 492 10 Ho)%,
4e A% Hht 1 2% Bz 49

43T 24



T 1, AR 2004 29E fd Hof ul

=T T 5 4 AR wE fA

zke) Bd oA ol #9 A FUHIA

3, 4 7 Y AAERe HE A%

7 e @ Aot A frefd

Zole vzwd BHET Abolol X vrErsE
E.

e, ol EYEY &% & fEdE =2
of s v RG] A AELE
om|ghey. E o] HlE Ws A&

AT 2904 AAGL] FEe E F 3
A

Skinner 5(1986)e] <2]&t Cybexoll A
180°/s £22 €32 37 AL 95
e §4EFE 8 & JEE FEAT
A3 i) AAZZe] FadAeH
e < A=/ a2 HAE d43tn 9
& F479 8T 4TS AT
olg}x & 9th Sharpe $(1993)S =&
de 34 ez Al F9¥d
(maximal voluntary contraction)g& 20
¢ 5¥ dAlgte 2 FE2E I
H 2EAade] X342 44T e
€ HolA @itk olw 2 HEV} ¥E 2
fr 243 F5 IF 279 W3R A
Rolghd SiA7Aze 27t dAE HHe
E Ut Zolgx sl XG0l

>

i

~

O

rr

X

rxr

)

A e Hﬁ

e By 20
OH‘

[e] R= ?lhﬂ
o ®ho] At THRA Yol
45 ‘ilﬁh’l S}SATh. Baker w( 2002) ¢}

F7ol
SlolE w
ff}tm g

e
(»O
flo
Ho
ol
>
o
)
i)
=2
5]
o
r il
g L
b

g

oX

11

o g
=

s

ol

rir

L
12}
2
2
2
do
e
N
N
L
oy
P>
ok,
Ir
oo T
3

AN
=
r&ﬂt‘tol«
- 0

My % fo R do lo

F&717 34 %" e
3} 9 chSkinner, 1986). 1 ¥1e] 4FH
E ol9dx iAo AAstH B

r

ol

2 & gloh mEpq fAgZ4e 247t
dehbe olfe 2927 £EsE B
AAF4E QAL Sdshe vHe L
dhe Aoz AzHc

AT 1M 292 #2 F o3
g et duboz Holge 7371
S Alg L7 AE FAY &%
o g ke AL 5Ho=z g

£4e 98 PAE Eo

b*
>
2
okt
(E o% 1o

o e ©

"

o ©

N fo o
Y

e o
S o
o,

i

o
o
41
H
=
>
ﬁ-
>
e *{“
o
o

S

E
N

gee 705}, A& 5}‘% 3
Are 371 AN AAac,
Qle B A7t WA Qe
B71B0E o% EE At @

2

}—%’.ec,

o?,i é % jo
by
o

2 2
rr
Mo do 2

o

H

- 102 -



L

& wj7bx] ;A, Qrukel] o8k o
o7 FUl% 3hed, o] AL ;R
A gurstel A Hd 8]
4 glomz Fol®E g3t 1
A1 HEFo| oM HAE we
AGE Aldfste A 492
£y Xi]‘?l'é]“ﬂur 5 ¢3E &3
oA AR 9 8, 2002)
o - BEAY Vg ANtEe
= ZEA7le A7t doHE A
, 2001). A8 AFoMe &=
EHY &5 A Heolge &
[#]

sg-c; A9 el 92 27
23

A Ri[c

2 1@ 2o

U ot i |l

o T

il

o

o_._?.,_,m[o

+
: BHe

oft

W ook MNP g
s
il

o
oft
=

g

a]

K
(¢

32
(e

H fEOEﬂ

~:{§"E':{o
s Oy
ok
XN gy
o
ey

rEoon Mo fu
b o

S

o

lo,

' oh

b

tﬁ

5, 2002). Q’—'q} EEE
58 %, A& Ay 1y

Ox:—-'

%, AEg A B3
108 3 Aolodle SAGHcE $94 X%
o7} Ao, Eﬁ o]g AF, XY 5%

B 102 F Aelde F9§ Aol7t °i‘21
CHAEEARA AL, 2001). 29E f2 &
FAT 3HE T AXNETY 22E v

et

WE B AT e dxedd g3
of frelgh atelE Y & 4 YUt
APT 294 292 /8 F 39S 3
€ sied WAE A gRen W
Sal3l Aole E‘,{%C} Chesterton 5(2002)
& IRz gute Yo HLe A3 A
g &2E ZAA Tﬂril &% 1, Quintern
T(1999)2 nFFZN FA4 Fh 7

av e AE fielsn o =%
Tremblay &(2001)-2 cjElulze)ol] 208
T de AT 24 AE4Y st &
gk o7k itk Stk v 2
dFdME 2928 /2 AL F 27}

& 2ol 2M2 43
A e FHT 14584 27l $4
At

¥ ATANE sBEY AR 54
a7] 98 NK dolgd] Z2AAE 5
5 AAGAAT 25 o] P B2 B
At AASNA Zasich 3o o ¥
& 299 77 BasAt 181 =9
=9 ¢5 oddx £44 £EIT

%%}% =27 A4 "t v
Aol dAME A7t BT AR B
olx, Hold# ¥& 4 HE e A
ol X E A7t destest Alsd
=

T P
Aaex, 4 2o 29 48 fﬁi*% o
Fo) AAg2e o0& gol A8
o 2Bt oo 2o

- 1038 -



1. 292 18 f2 Fo %
= TY AL LaF #stA S7tst
3 THp<0.05).

guk Aol ©

& 2z
F4E Aol

P F IRFEH BA) 2RAE 3
el 9 3¢ 2hs

F AT %ﬁiﬁ% 23z BF, d94g
o283 AgAgd FdTFE A L2
o w2 FE 2] Aoy ¢

&

N
AR
o
2
o
o
D

o) t] o}, 34-36, 2003.
Xﬂ% & . EYAE. E
A} 105-115, 2002.

$3. glojgo] wEo 7
TG vAe 4

N,
N, of
)
. T
°,
o
o oX
E‘ 8

1

N
o
o M1 o
3,
aE o 2

)
;‘?‘s

o
R
ot
¢

o (gi,
=4
2L
&)

rO
r
fo

e o

to o Ho ¢
Boo T
:%OOiN

o9
£ o
ACH
e
Jg“l
Jot
R

2001.

olQidl, ubrol. ojsral st 4 1
©] 8}, 269-299, 199.

A7, ¥, A ¥ 0 €34 goly

= N
of Al 2 2o n{FFEY Azl

AE E3 d@E
195-201, 2002.

A 588 A]. 14(4);

497, A%, <47 : AMAL elo]H
He F AR e arads Ay
A, A A, 4(5)353-362,

2005.

g, JEe  SER Bzeoly £
o 271 vAle £ dEEYAET
3] 2], 13(2):445-452, 2001.

Baker V, Bennell K, Stillman B, et al

Abnormal knee joint sense in individuals

el

with patellofemoral pain syndrome. ]
Orthop Res. 20:208-214, 2002.

Hassan BS, Doherty M, Mockett S .
Influence of elastic bandage on knee
pain, proprioception, and postural sway
in subjects with knee ostecarthritis. Ann
Rheum Dis. 61;24-28, 2002.

Ulkar B, Kunduracioglu B, Cetin C et al. :
Effect of positioning and bracing on
passive position sense of shoulder joint.
Br ] Sport med 38;549-552, 2004.

Bouet V, Gahery Y. :
improves knee position sense in humans.
Neurosience Letters. 289;143-146, 2000.

Chesterton LS, Foster NE, Ross L. : Skin
Temperature Response to Cryotherapy.
Arch Phys Med Rehabil. 83;543-9, 2002.

Conard DW.,, Skinner HB., Wyait MP. et
l. . Effect of Fatigue on Joint Position
Sense of the Knee.
orthopaedic research 4:112-118.

Jacqueline A, Michael J, Pam J. The Effects

on Knee Joint

Muscular exercise

* Journal  of

of Patellar Taping



Proprioception.  Journal — of  Athletic
Training. 37(1);197 4, 2002.

Johnston RB. Howard ME. Cawley PW , et
al. : Effect of lower extermity muscular
fatigue on motor control performance.
Med Sci Sports Exerc. 30(12);1703-1707,
1998.

Marks R, Quinney HA. : Effect of fatiguing
maximal isokinetic quadriceps contrac-
tions on ability to estimate knee-position.
Percept Mot skills. 77;1195-1202, 1993,

Bartlett MJ, Warren PJ : Effect of warming
up on knee proprioception before

sporting  activity. Br Sports Med.
36,132-134, 2002.

Quintern ], Immisch I, Albrecht H, et al. :

Influence of visual and proprioceptive

afferences on upper limb ataxia in
patients with multiple sclerosis. Journal
of the Neurological Sciences. 163;61-69,
1999.

Scott K, Edward T. : power $+EA3€lgh: 3
7 4. gojmatolel A, 354, 2001

Sharpe MH, Miles TS. : Position sense at
the elbow after fatiguing contractions.
Exp Brain Res. 94;179-182, 1993.

Tremblay F, Eatephan L, Legendre M, et
al. : Influence of local cooling on
proprioceptive acuity in the quadriceps
muscle. ] Athletic training. 36(2);119-123,
2001.

- 105 -



