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Introduction : Developed by Dr. Kenzo Kase nearly 25 years ago in

Japan, Kinesio taping is now widely used by rehabilitation professionals

throughout Taiwan in recent years. Nevertheless, there are few studies

assessing the neuromuscular and biomechanical changes following this

taping procedure. The main purpose of this study was to demonstrate

and analyze the effects of Kinesio taping on knee joint.

Materials and Methods : In this study, we recruited healthy volunteers
with the similar age from hospital staff. Standard taping procedure for
knee osteoarthritis, according to methods proposed by Dr. Kenzo Kase,
was applied to bilateral knees. Serial evaluation of the biomechanical
changes brought by this knee tape was performed both before and 3 days
after this application. All isokinetic tests were performed using a Biodex
system 3 Isokinetic Dynanometer. We assessed functional parameters and
influences of the Kinesio taping method on muscle strength,
proprioception, ROM of knee joints. Maximal isokinetic knee muscle
strength was measured using preset angular velocities of 60°/s and 120°/s
of concentric actions for knee. Changes in proprioceptive performance

resulting from this taping method was recorded. Variations or



improvement in knee ROM and function were determined by using single
leg stance test and timed up and go test. The statistical analysis was
carried out using an SPSS package(version 10.0). The significance was
set at p< 0.05.

Results : There are 11 healthy volunteers (7 women and 4 men) included
in this study, mean age : 26.48+6.64years-old; mean body height :
161.27+£5.95cm; mean body weight 61.27+14.79Kg; mean Body Mass
Index(BMI) : 23.37+4.44Kg/m?. This taping procedure can improve knee
flexor moment and power at non-dominant side, especially noted at
angular velocities of 60°/s and 120 °/s (60°/s : p=0.037 ; 120 °/s:
p=0.028). No significant difference was found in proprioception and
ROM of knee joints between tape and no tape. The timed up and go test
was reduced from 5.62+0.49s to 5.42+0.57s (p=0.021). Moreover, after
taping, the work fatigue of quadriceps at dominant side was significantly
increased(p=0.006).

Conclusions : Based on the results obtained in this study, Kinesio
taping is an operative management in improving knee muscle strength in
healthy people. In addition, this taping procedure might be helpful in

maintaining full range of motion, enabling individuals with disabilities



to participate in physical activity in the community and at home with
more functional assistance. Further research is required to determine the
benefit or impact of the Kinesio taping method on patients with knee

osteoarthritis.

Key Words: kinesio taping ~ muscle strength ~ proprioception ~ balance
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Figurel. Skin prior to Kinesio Tex Tape application. [5]
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Figure 2. The sequence of muscular inflammation. [2]
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Figure 3. The characteristics of Kinesio Tex Tape.[2]
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Figure 4. Taped area forms convolutions.[5]
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4o bk ed et S e 4 #(resistance pad )
& REEE 0 R d PRERAT KL 2INEATF R o B M
424> & B (startangle) % 2% 90° » &1k & B (stop angle)ik Z_
w0 F

B A fechd iE R RIE IR 60 £
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B-1 g svd P2 &> 4% BF ) 60°/s chfiF2) ™ €47 Rl
isokinetic knee flexion and extension 5 =t » & 4F ¥ 3+ 5 & =t e
Moment(# &)~ power (# Z ) ~work fatigue 2 ROM of knee -

B-2 Zigvvd PR &R 43 RFF) 120°/s )T £ A7 R
isokinetic knee flexion and extension 5 =t » & 4F ¥ 3+ 5 & =t e
Moment(# &)~ power (# Z ) ~work fatigue 2 ROM of knee -

T gEREE LA £ 7T 4P)3E (timed up and go test) ~ BF PR B ek 2
B13& (single leg stance test)

A. A= 2 {7 3 R3E( timed up and go test ) [45, 46]

Figure 8. Timed up and go test.[45]

Gait Turn
Initiation Watk 1 Araund

il
 Slow. Stap, | -
Turn and Sit Walk 2
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B. F TR :E-F P 2 %rak 2 Rl (single leg stance test ) [45]

R df EE 40 ~ AT fpa B~ A yrE greb 2
REPFLER -BREAT EF TRSERFRDRG - 5 X #
KB AI AP B E RO FE SR RAES
E AR TR 2 o

Figure 9. Single leg stance test.[45]

2.2.1.2 wop 2xpbF & pEA 3 2[2, 4-6, 9]

FEB5 A F X4 R EpAfawep azpE#F Kinesio tex tape (F
SEEBPH c B E -8 4 140% B T ERBA ALK 0T
3P oREi L F R CRFREF > ERAPETAR T O

BRE# o

145 Dr. Kase #£ < Clinical therapeutic applications of the
Kinesio taping method — 2 ¢ 22:%:F it 49k A & 3 G vp Scpb A £ 8

pkix (Figure 10) A w|pb# £ 32 ¥ e )4 B & o [9]

31



Figure 10. Clinical therapeutic applications of the Kinesio taping method for

knee OA.

¢ The kinesio Y strip taping technique for hamstring, origin to insertion
technique (Figure 11) : #-kinesio Y tape ¢ hamstring o origin Bk
F] insertion » 12 & -5 ¥ chronic knee effusion £ = flexion
contracture 3142 hamstring i% % = tension °

Figure 11. The Kinesio Y strip taping technique for hamstring, origin to insertion

technique.
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¢ Patella Tendonitis Superior Y Technique ( modification of the
quadriceps muscle taping ) ( Figure 12) : >34 B & %o cnX 1T >
- B 47 A Eiedd Y tape pEAC X R Bl RS E 6
15 ~25 %de fireiids 4 #-Kinesio Y tape d + % ¢ gLgs F vastus
medialis muscle ( from origin to insertion) ¢+t = AT pE> 2 3] Y
tape =k R BLiA4F = Aopatella et 3o VIR RE X B4 X
T o5 a5 15~25% fpced 4 - Y tape 0% B B s FE
patella ph #F pl T RE o Ytape sk B A 5 S T P ende 4 A
tibial tuberosity -

Figure 12. Patella Tendonitis Superior Y Technique.

Ty = . HEMRRATEGEET T 15-25%
a3 L LTS e Iui;a:;s&s;un { Paperaif ) b iis s 5 Y tapeds & WA
) H i  4F kinesio Y tape & A wia i patella o A T ALY tapess £
=R T i e I tiblal
tuberosity
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¢ Patella Tendonitis Inferior Y Technique (Figure 13) : >* % i & %
T > - B4 %A E P44 Y tape B> tibial tuberosity
ST 3 ARG LA 5~10% 2§ f e 4 K- Kinesio Y tape
d tibial tuberosity ™ > L} pE > B F| Ytape s R BRIAHF
fpatella s 2 oA B S B X S T T oA 15~25% i
Hrehids 4 34-Y tape A B k=305 % patella s b e oA s RESY
vastus medialis §= vastus lateralis muscle ( from insertion to
origin )Y tape sk 34 2 *5 = x i@ ehd= 4 F] %> vastus medialis

vastus lateralis muscle # Bk o

Figure 13. Patella Tendonitis Inferior Y Technique.

[

MR ERT  —H
n;ﬁuuhﬂn* upus

WwE
HRAKT5~10% atluf.
#1427 W kinesio Y taped tibial
tuberosity ¥ F A B - H
¥ tape ) S A BN
patellas F 5

l‘ll.lk'ih&ﬁ'F -ﬁi‘"l-ﬁ‘lm i

oﬁ)nnmu.‘mvupe»a!.tl?IMIm

1 7o | 5 6 ¢ vastus medialis

mhnuuﬂi(mmuwhlfhp

R T s T e M) Mvastus medialis fo
L Mulmllmmn LT

¢ Patella Tendonitis U strip Technique (Figure 14) : % = Kinesio tape
¢ &3 4 (25~50%) #-kinesio tape ¢ gLpE # patella e0F 1/2 %

13 chE i » T PSS - B TR+ @ patella » £ 8% @ 2
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Areg AL (LIIt) o % SRR T RS LR LR e e
Boo R E B $d nFERT > 53 15~25 % e 4
tape =% 1 & =570 F patellasop #F il b 4 w] gL vastus medialis
Fe vastus lateralis muscle ( from insertion to origin ) - Y tape 7% =4
7 %A E e ek 4 23 vastus medialis fe vastus lateralis muscle
v ogbE o

Figure 14. Patella Tendonitis U strip Technique.

ERUNRAR AT HT16-25%
imwannaun!mnnuun
:Ipmnm na & rvastus

mmnam) thmt-mu—au
#de A B A dtvastus med)
@m o

sl

uwmnm-u»wmn

Kinesio tapayy + 1 8 : patellas F 172
EIBHEMN - SAGN T~ AT HE
1k patellada 4 8 5 0 2L e 4 4t )

2213 ipf s G L pEE (S LPEA PR T L S

T EIERIFE R o {8 et i o

¢ Forud PIRRPIFEFTLE  ROM of knee ~ Proprioception (P % &
& 15° % 45°) - Concentric knee muscle strength (% :& & 60°/s %
= #; 120°/s)

¢ T FpE L Timed up and go test -~ Single leg stance test
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222 F3 R IR

® spayrge
L. & @ RINR R g L

2. 0T i BN G o ¢

3. MAEEREY 2 HEARNAL T F LI EH (e M S E)ENIBERD

pee o

4 Rz SR R A @%cw-%@@ﬁ*%ﬂrﬁ% AR LAC R
& FERR B B SAREAE G s g A TR AR fgs“fg_?'rh;,;;(

Py
ﬁ\.

LF=dg pmn Ry Eiejnf A pS &G bRk a6 Sy Fala g

FRRrSAMFERLIF (R AL Hwd of DX FLHBRRITARE P
21 -

g FRBFHR LML FEFHE

Evaluation before taping (no tape)
k&t Am R TA (age, sex, BH, BW,BMI)
2. Hred plRERPIE (ROM of knee, proprioception, muscle strength )

3. T f=# i B3E (single stance test, timed up and go test)

Kinesio taping
PS: 145 Dr. Kase # ® =Clinical therapeutic applications of the kinesio taping method -

30 R R L ep R R R A B R A S 3R A RUA N &

Evaluation after taping (tape)(pb# s en% = % » AREB /R T £ REG T LI PRER

(AR Kt S
1. %354 3 %3 (ROM of knee, proprioception, muscle strength )

2. T =% 5t ( single stance test, timed up and go test)
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¥ & sk
#* 3t E il SPSS 10.0 WKl A 47 % BJE o 1 F m R ik

A5 E P AR B 5 54 % (Wilcoxon signed-rank test) b #i f pE A g2
AREA O FFERT o w BEACE RS ruitd SRR G ARER 2 T
frd Bengt B o

i * Fh5 A B fotk < (Wilcoxon rank-sum test) st gy * Hrez 2t
foo* Hra B F RS % DA oo

E ¢ 28 5 4p B % Bic(Spearman rank-order correlation

coefficient)#g 34934 ~ AR &2 T ffvd Befp i |4 o
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Y% P31 R
-8 HuEszt e

AT ARG ELY TARIGEGE ! EFLE L ik LR
* FEFH o CIET A4 T M TisEE L 26.4846.64 A& ;
Tia¥ g 5 161.2745.95cm ; T 3988 € L 61.27+£14.79Kg : L 3oL 48

¥ 4p#c s 23.37£4.44 Kgim®

Table 1. Demographic data. (n=11)

Mean Max. Min.
Age 26.48+6.64 415 21.83
BH 161.27+5.95 172 153
BW 61.27£14.79 88 48
BMI 23.37+4.44 32.35 19.83
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o & B L
3.2.1 wup dxph B w {3 vvd 2 dp R B i
3.2.1.1 &3 & 60°/s

& i F om A gk 7 2P B & 5L @ (Wilcoxon signed-rank test)

N

Bk AR w0 15 et g (Table 2, 3) (Figure 15, 16) » % % B 77 pE A 14
2448 * %r knee flexor moment (4 4&) (p=0.037) / Power (#* )

. >

(p=0.037) s ¢ it F| 553~ B b e, & -

Table 2. The change of Moment before and after taping at 60°/s. (n=10)

no-tape tape post-pre tape  p value
Moment(N-M) dominant side extension 115.30445.69  129.80453.03 14.50+27.35 0.139
flexion 55.91+28.95 63.86429.19 7.94411.12 0.074

non-dominant side extension 117.98+48.86  127.47+51.94 9.49+20.56 0.169

flexion 53.38+27.92 62.22+30.86 8.84+10.27 0.037*

PS: pE# = 1t didk Wilcoxon signed-rank test » * % p<0.05
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Figure 15. The change of Moment before and after taping at 60°/s.

Muoment{N-M)

Moment{N-M)

M

it IR

W

140

0w A

= 4

& 4

w

m 4

B % 5744 Moment-Extensionay #4b

B EEDE

=l e

dominant leg

non dominant leg

85 % #7142 Moment-Flexionay # 1t

BREEPO0E

.

-

dominant leg

non dominant leg
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Table 3. The change of Power before and after taping at 60°/s. (n=10)

no-tape tape post-pre tape  p value
Power(watts)  dominant side extension 6981.57+2779.72  7867.44+3193.18  885.87+1666.32  0.139
flexion 3379.06+1755.83  3865.37+1768.68 486.31+671.59 0.074
non-dominant side extension 7135.36+2937.51  7719.27+43117.12  583.91+1249.87  0.169
flexion 3226.07+¢1691.32  3774.62+1865.12 548.554625.65  0.037*
PS: BEA& W {5t $ 4k Wilcoxon signed-rank test » * % p<0.05
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Figure 16. The change of Power before and after taping at 60°/s.
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& i F w7 R P B & 5L @ (Wilcoxon signed-rank test)

R RE AR A0 {5 e g (Table 4) (Figure 17) » & 5% Bgom REA (S 4F * ¢

iw gf 7Y(quadriceps) & % (work fatigue)( p=0.006) 3 v :£ 3|

45 21 - 4
BBy & o

r

Table 4. The change of Work Fatigue before and after taping at 60°/s. (n=11)

no-tape tape post-pre tape  p value

Work Fatigue(%)  dominant side extension 2.85+17.50 16.63+12.98 13.78415.06  0.006*
flexion 11.86+23.23 24.79+16.54 12.93+18.58 0.100
non-dominant side extension 13.44+4.67 16.16+8.84 2.73+8.37 0.130
flexion 19.25+8.79 24.98+7.24 5.74+12.05 0.155

PS: pE# i 15t didk Wilcoxon signed-rank test » * % p<0.05
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Figure 17. The change of Work Fatigue before and after taping at 60°/s.

85 % 7148 Work Fatique-Extension#)#it

BREEPIE
&
Ll:- 4
EI:I | é
o4
i;: 20 1
? - no tape
g -0 - tape
dominant leg non-dominant leg
g5 % A7f&Vork Fatique-Flexionay#1b
BREEDIE
40
3l é
o
: :
e
\::i -2t * =
% - 1o tape
§ -4n - tape
deminant l=g non-dominant leg
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& | P 7 E ¢ R v A 2 5Lk T (Wilcoxon signed-rank test)

N

AP 15 et iz (Table 5) (Figure 18) » & % &7 BL A 15 4 B &

§ B %L 304 B % ch 4 B (dominant side: p=0.424;

PR

non-dominant side: p=0.450) =3 4v i 1| 5Lt & F eng & o

Table 5. The change of ROM before and after taping at 60°/s. (n=11)

no-tape tape post-pre tape  p value

ROM(degree) dominant side 106.86+7.78 104.71+7.98 -2.15+11.49 0.424

non-dominant side 107.1619.52 108.17+5.67 1.10+£10.08 0.450

PS: pE# = 150t gk Wilcoxon signed-rank test » * % p<0.05
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Figure 18. The change of ROM before and after taping at 60°/s.

1o 4

108 4

B5 % AT & ROMay # 1t

BREEPO0E

dominant leg non-deminant leg
3212 &3 & 120°/s

¢

- ne tape
M -

&% | ok 7 0E ¢ A R & 2 5Lk T (Wilcoxon signed-rank test)

REA H 18 et g (Table 6-7) (Figurel19-20) » & % & 77 LA 4 25

P

(p=0.028) 3 +¢ if 3

>

BIEE g & o
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Table 6. The change of Moment before and after taping at 120°/s. (n=10)

no-tape tape post-pre tape p value
Moment dominant side extension 105.34+36.05 106.91+44.85 1.57+23.81 0.203
flexion 50.44425.55 55.66+25.88 5.2148.45 0.169
non-dominant side extension 102.66+33.34 108.59+40.20 5.93+13.12 0.386
flexion 49.19+22.11 53.83426.48 4.6446.23 0.028*
PS: BEA& W {5t $ 4% Wilcoxon signed-rank test > * % p<0.05
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Figure 19. The change of Moment before and after taping at 120°/s.
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Table 7. The change of Power before and after taping at 120°/s. (n=10)

49

no-tape tape post-pre tape
Power(watts) dominant side extension 12715.83+4362.62 12914+5419.33 198.74+2870.80
flexion 6070.69+3105.11 6698.60+3147.75 627.91+1027.08
non-dominant side extension 12383.50+4044.43 13096.25+4847.70 712.75+1576.18
flexion 5918.79+2685.80 6484.96+3203.01 566.18+745.04
$ 1t ek Wilcoxon signed-rank test » * % p<0.05



Figure 20. The change of Power before and after taping at 120°/s.
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& i F w7 R P B & 5L @ (Wilcoxon signed-rank test)
Bk A A 8 et g (Table 8) (Figure 21) » 55 % g7 BEA (517 * %r
iw gf 7Y(quadriceps) & % (work fatigue)( p=0.006) 3 v :£ 3|

45 21 - 4
‘.‘Vu\av g__’f IR, 3 °

r

Table 8. The change of Work Fatigue before and after taping at 120°/s. (n=10)

no-tape tape post-pre tape p value

Work Fatigue(%o) dominant side Extension 7.63£19.21 18.96+16.53 11.34+11.58  0.006*
Flexion 17.94+23.21 17.57+24.82 -0.36+19.97 0.689
non-dominant side Extension 7.96123.74 10.90427.29 2.94+28.43 0.534
Flexion 12.20429.35 17.70+40.46 5.50+21.41 0.424

PS: pk# w0 {5 vt didx Wilcoxon signed-rank test » * % p<0.05
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Figure 21. The change of Work Fatigue before and after taping at 120°/s.
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& | P 7 E ¢ R v A 2 5Lk T (Wilcoxon signed-rank test)

N

Wb B T {4 et g (Table 9) (Figure 22) » % % B om RE B 12 A B &

& B gL 304 B % ch 4 B (dominant side: p=0.594;

.2

non-dominant side:p=0.722) e 4v i Pl 5L 8 F @ & o

Table 9. The change of ROM before and after at 120°/s. (n=10)

no-tape tape post-pre tape p value
ROM(degree) dominant side 108.00+7.40 45.7848.13 -0.44+10.68 0.594
non-dominant side 107.56+7.88 64.03+37.29 1.10+10.52 0.722

PS: pE# = 15t gk Wilcoxon signed-rank test » * % p<0.05
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Figure22. The change of ROM before and after taping at 120°/s.

B5 % w742 ROMas # 1t

BREEDINE
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[}
T oW
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b
o
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7w -tap3
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3.2.1.3 % i B ¥7 work fatigue #4p B &
o A E|PEEpEB T S (8 & F B2 work fatigue shg F & £ R AP
#<(Spearman rank-order correlation coefficient) » 4 47 .52 % & 3. Jg

FAESRF R YA FAM AT x’;é—}‘; 4k R 60°/s &2 120

Is s T A 4 ek 3 (work fatigue) T & % - (Figure 23)
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Figure 23. The scatter plot of Angular Velocity and Work Fatigue.

il

BEFAF A2 EE Vork Fatique 948 M #6 B

40

sk AR AR A A Vork Fatique 4743 i 40 B

4l

U LWFBOF
LWF1Z0F
R 2F =0, 1435

" LWFBOE
LWF1Z0E
R 2¥x - 0,217
RWFELF
RWF1Z0F

R &# = 0, 3864

" RWFBOE
RWF1Z0E

E 27 = [ 3680

" LWFBOF1
LWF120F1

R 27 - 0, 0670

" LWFEOEL
LWF1Z20EL

RWFEDF]
RWF1Z0F1
R 27 - 0, 4068

" RWFEIE1
RWF1Z0EL
R ZF = 0, T4



3.2.2 Pup »xpE B w A AM & AR F g

& i F w7 R P B & 5L @ (Wilcoxon signed-rank test)

—-\

BpE A 15 et i (Table 10-11) ( Figure 24-25) 5 % % &2 # #h &_
I &g v il A w15 1572 4571 B RS A M E AR

i~ (active angle reproduction) s7.¢ 135 £ & B 321 5 R b b

A3
Table 10. Degrees from the target angle of active angle reproduction test.
no-tape tape post-pre tape  p value
Active angle reproduction 152 dominant side 3.80£3.07 3.80+2.99 000+3.25 0.799
non-dominant side  6.5746.14  4.0742.25 -2.50+4.89 0.173
452 dominant side 3.64+1.62  3.85+2.05 0.21+2.46 0.726
non-dominant side  4.1842.38  4.18+3.37 0.01+4.55 0.722

PS: pE# = 1t didk Wilcoxon signed-rank test » * % p<0.05
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Degrees from target angld degree)

Degrees from target angle degree)

Figure 24. The change of Active Angle Reproduction.
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Table 11. Degrees from the target angle of passive angle reproduction test.

no-tape tape post-pre tape  p value
Passive angle reproduction 152 dominant side 5.64+4.06 5.90+4.03 0.39+1.87 0.514
non-dominant side 6.00+2.75 5.7043.72 -2.72+4.77 0.959
452 dominant side 4.76+1.51 6.00+3.88 1.24+3.77 0.328
non-dominant side 5.00+£2.53 5.73+3.21 0.734£2.15 0.221

PS: pE# i 1t didk Wilcoxon signed-rank test > * % p<0.05
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Degrees from target anglefdeg ree)

Degrees from target angle degree)

Figure 25. The change of Passive Angle Reproduction.
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¢

i * 5 A B fote 2 (Wilcoxon rank-sum test) st g * Hrez 2t

rurd e e RAEHLIR > SRETR Y YrE 2y Yri b g
BT AEGRIE A FLR -

pER w1572 45° 4 # ;N B & & & 4R = (active angle reproduction)

3 ¥13%- 4 & & (| perceived angle —target angle | )& pE & & ~ 15
Mok R84 & 8 £ B odp M 4w BI(Figure 26) » % R

AT A MG T A LT RDF AAM( AT A

15°/45° : 1*=0.3072/0.4530’; 2hfg % %ri15°/45° r*=0.8872/0.4969) -
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Figure 26. The scatter plot of Active angle reproduction.
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PR w0 15° 2 4574 5N B & & & 4R > (passive angle reproduction)
3 ¥13%- 4 & & (| perceived angle —target angle | )2 pE & & ~ 15
ME 4R B¥L &R LR ip B4 B(Figure 27) » # 1
AR AR s X ERMART Y RARM( 15

"145° : r*=0.0692/0.0001 ; ZLfg % %r o 157/45°7 ¢ r*=0.4701/0.0028) -
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Figure 27. The scatter plot of Passive angle reproduction.
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3.2.3 wup s ph A o 15 T fEat g ch it
& i F w7 R P B & 5L @ (Wilcoxon signed-rank test)
WBEA W (8 T gEet ot i (Table 12) » & % &g o7 BEA 70 (5 A ¥

7 A pE(timedupandgotest) 7|3zt 8 F kg F A B o

Table 12. Functional Performance change.

no-tape tape post-pre tape  p value
Timed up and go test 5.62+0.49 5.42+0.57 -0.19+0.22 0.021*
Single leg stance test  dominant side 34.43+30.29  36.47+34.28 2.04+12.74 0.477

non-dominant side  28.98+29.18  35.12+29.67 6.14+12.54 0.091

*p<0.05
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R AW
o BEH®B
4.1.1 wop s ph Bk faed gl 3
41.1.1 7 %K
wBRiE 2 REA ¥ e Epaused gt 3 s 4835 5 [42] 2005 # en

FEG LR dRpEE RE A T s RN (S 2 REA (5 12 ) PEZ AR T 8

s B oyed Brpt g hd I B R AR ILpE B B 1S i BEALE MRS u
4 ¥ mAw o BRER EEE L 4F Kenzo Kase 18 4 $F9ep s2pb & o1

Hd e Bahs BRAEREETT R 57 B S J0PF

e R AR R R TP AT R LR R
Rl R R R O SR

BERAS PP de L ICN R pEE M g it T 3 35

ToNAPERER ST X AR PR T IR SR S

45

¥k xagaed apliE e o Brefeig 4 (eccentric contraction) fip) o
e L T (concentric contraction) % 51423 $8 i ~ % Jf [47] - &
RFE s v]’v:i{‘ﬁ* o &g B3 60 C/s AR 1207/s 4 5 id S ik
it i (Figure 30)[47] » Flut G @ d X R H chp § A5 3 W%k &

B 60°/s 2 120°/s p& chmr o figied o
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Figure 30. Pain scores during maximal knee extension effort in concentric and

eccentric contractions. [47]

Pain
(scaled units)

CON ECC

( PS: CON, concentric; ECC, eccentric; Solid line, females; Broken line, males.)
4.1.1.2 phA 187 3 4o 5 (g vueind
£ oS vt Gp|iE Y &g BAR S 47 iE en T pased 4% ] (Figure
3)[47]° 247§ tk i B 120°/s chfiR ™ o A hREA A N REA 15 B
vud ek o350 3t bR R 60°7/s Arip) (F ey a4 & o (Table

2-3,6-7) o
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Figure 31. Normalized average moment-angular velocity cured in patients with

patellofemoral dysfunction.

Average moment
(Nm/kgbw)

1.6 —
1.4 ‘

_____________ 1.2
10
0.8
0.6
0.4
0.2

120390560f5305 Gs 3036059051205
CON ECC

(PS: CON, concentric; ECC, eccentric; Solid line, females; Broken line, males.)
*E g 11 T 3o 8L 26.4846.64 FiniE B X ;:é—‘]g ¢ g Rk
Ao A ggyventd L 115.30445.69 N- M ~ 2 i sveried 5 55 91+
28.95N- M ; 2L4g % Hrph A w0 ik w g aesed 20 117.98448.86N- M ~

fg peerme4 5 53.38427.92N-M o — 38 12 3345 § 22 1196 * [t B

e

i < AlGuE g 0 21-30 A T BT £ R 60°/s chT ke v
5 162.7~267.8N- M ~ 525 vwsed 5 101.8~163.7N-M ; 21-30 f&
B3 ki B 60°/s chT sk ggiwtd 5 105.1~176.3N- M; 5 15 s

67.8~108.5N-M (Table 13)[47] o #F= 5 Bb A  chi % 27 )L 57 7 48

RS
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F ook fg w g i viehgo A ved 2 R A i & 60°/s & 120°/s
e Moment (60°/s : p=0.037 ; 120°/s : p=0.028) = &_Power (60

“Is : p=0.037 ; 120°/s : p=0.028) RE# {8 e 4o 32id DAL F b N,

-k

# (Table 2-3,6-7)(Figure 15-16 , 21-22) -
Table 13. A total of 4541 ( 1196 women; 3345 men ) healthy subjects, were tested

for quadriceps and hamstring concentric strength at 60,180, 300 degree/sec.

Table 7.2 Normative values (in Nm) of flexion (F) and extension (E) in men, for angular velocities of 60, 180 and

300°/s, based on Freedson et al (1993)

Angular  Percentile <21 years 21-30 years 31-40 years 41-50 years >50 years

velocity

(/s) F E F E F E F E F E

60 90 163.7 255.2 171.5 267.8 163.5 256.3 159.3 2400 1437 2220
70 139.0 225.2 149.8 233.2 143.7 218.7 139.0 2141 129.1  198.0
50 126.1 203.4 133.6 209.5 130.2 1966 125.2 189.8 1119 1719
30 113.9 185.1 120.7 188.5 116.1 177.6 118.0 1725 101.8 152.8
10 1018 156.3 103.7 162.7 989 1523 97.1 148.5 88.1 1269

180 90 114.9 150.5 118.0 153.2 T2 1421 109.7 133.6 944 1157
70 98.3 129.5 102.4 132.9 96.3 122.0 91.5 111.9 81.8 1016
50 89.5 116.6 92.2 118.7 875 1085 83.0 99.7 718 909
30 73.9 105.1 82.0 106.4 78.6 95.6 725 89.0 67.1 74.2
10 67.5 90.9 69.2 80.9 63.1 79.3 61.7 73.9 53.3 59.0

300 90 97.2 107.4 96.7 108.8 902 101.0 85.4 92.9 763 865
70 81.4 92.9 814 91.5 76.6 84.1 73.2 76.6 65.1 70.4
50 71.9 82.0 71.9 80.7 67.8 72.5 64.4 65.8 59.0 607
30 63.1 72,5 63.7 70.5 59.0 63.1 55.6 56.3 50.3 46.2
10 51.3 61.0 52.2 58.7 47.4 50.9 43.4 45.4 40.0 346

Table 7.3 MNormative values (in Nm) of flexion (F) and extension (E) in women, for angular velocities of 60, 180 and

300°/s, based on Freedson et al (1993)

Angular  Percentile <21 years 21-30 years 31-40 years 41-50 years >50 years

velocity

(°ls) F E F E F E F E F E

60 90 101.2 160.0 108.5 176.3 109.8 167.9 105.8 152.3 93.2 120.4
70 90.2 144.4 94,2 149.8 941 148.2 91.8 128.5 77.0 109.7
50 82.7 132.9 86.8 135.6 841 1315 84.1 120.7 69.2 106.4
30 74.6 120.0 79.3 123.4 76.6 118.7 73.9 109.6 55.5 91.8
10 62.4 1031 67.8 105.1 64.8 100.8 61.7 98.0 46.5 B67.1

180 90 71.2 80.2 7.2 92.2 69.6 87.5 62.1 75.5 511 60.7
70 60.3 78.0 64.4 80.4 60.3 73.9 556 63.7 47.7 51.8
50 54.9 70.5 57.6 71.9 53.3 65.1 50.2 56.3 39.3 40.0
30 48.1 65.1 51.5 63.1 47.9 57.0 45.4 50.2 30.4 35.0
10 40.0 52.9 42.0 52.7 38.6 47.2 36.2 42.8 14.1 23.3

300 90 57.0 63.1 59.0 63.2 54.9 58.7 50.0 50.0 42.8 42.3
70 48.8 52.9 50.2 53.6 46.6 47.5 44.3 40.7 39.5 32.5
50 43.4 46.8 44.7 46.8 40.7 40.7 38.0 38.0 29.2 23.7
30 37.3 41.4 38.6 40.7 359 34.6 33.2 29.8 25.1 19.0
10 28.5 346 319 325 285 27.8 25.8 251 11.9 6.8
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4.1.1.3 pEA&: {904 H 4 ch it F

W3 Ty 5 patellataping 3% = % w g peved [48-51]07 st
B %] 5 (1) patella taping € *T41% B & §* o pF patella v *F =45 chig
B ¥ oar FI Bk BRACIT R cnd BRIRFA- BRGSO E A
4 fx ehd §[49] - (2)% w EyeiT A 4 4 ap(moment) € F1 7 e enE
Fom Al oo E RIER P A S I RIRIT T ¥ e SR o dopt (] A
Fl ot H e ik EE oS o (3) 9 | A7 3 3 RMopatella taping i 45
‘@ iE L VMOFPE R ~ 4eid VMO T # ~ 2c L VMO/VLM & » ¥ & 7]
PR IR e Bf LT ¥ 22K [50] o (4) $HA B g B AR F
W AR [22] R T b i e A IR o Fgt R A ke gpatend 2 [51] -

B A 0 - R 27T AR LY S gk o ER T g

s R

e

B4 R F] o (23R4 T 7 LR TV s b A 4o e patella
taping— 4 » #% 33 87 F 45 RN S 0op R R PPt T [28]5 7 1 4 %
A F et I R R & de R 2 e s & R[5,

20] ; Bt A REHF v AR [12, 25, 36] o T B s STph B BE SR ik ik

o

L e L U

S

LIS E S SRR R SLE T I = s L A
¥ —> 5 > 135 KenzoKase # L @ #H 1% 2 b b 3 50 F
LB Rk X g B 2 i R e ig(Figure B) 2 AUs R ok B & 4 eh

v (Figure 6)[3-5, 9] ° & if » A up Tedgen= w it % (Figure 6)[3-5, 9] »
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PEA IR e § € TR AR REE d sep e (origin) Lk 24 (insertion)
F 5 A T kA4 d vep ok xy (insertion) AA4sxd (origin) =0
FoiEd A g e TR R e R TR 4 R e e enes

o P RRAFEAL T T B @ W R ERERY AT

® fe 4 [52,53] ) 457 it Fle IR Gl ok anie v o A2 K

Il

4114 % x sggrfeitisrvinit & 7

AT G AR BRA iR fS vle PR I AU SRR AL > g S IR B
4o e bR St aen i R T3 % 2k 0 ¥ e PR LRER
to g mrerkw g e % (work fatigue) P* & 3 4e (60 7/s - p=0.006 ; 120
“/s : p=0.006 ; ) (Table 4,8) ( Figure 19,23) » 27t & _F|9vp e & &
IREEA (S 2 P BRI Ao I BRI A & ] o

BoAAORw BpeRIE S e E A AR ¥ PR TV a5 ()R A
% ok e RV AN Es (T g (phasic muscle) o @ B S AuA
Z 44 ewep (tonic muscle) o Z A e @ 3 5 5 51% 0 P B R
Uy LU (TR e R 4 ) o F o Tt R e A 4 4 S R A [12] -
(2)7=p dTHF 3 e L B A e0R e o T E AT o e

1’{&%—5’3% e €T R BECAE B AR Y F ol 1;:\%%&#3{:

>

A

FRFEG O Aopah ndeid APPSR E S A R

2,

L Bp AL

™
5

Rl ¥
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B A i S A RUR B & e dI[12] - A AR g R AR
BN E RS v]tf{ﬁ-ﬁ?ﬁ‘;;“ » @ 2R (s e F (T ehd fe 4 o (3) ~ 4=
T B~ 2 4 44 (open-kinetic chain) ~ 2§ £ (non-weight-bearing)
R T RIREE g S 5 Ak FELen(E R TR SR B 18 e PR
AORFS ARRAR S o w LR R A A AR i B HRE 4 [B4] 0 |
ML EEIe A RE oA U e v oo Fl Lk w g et
B (T4 edmp o e b ORFE Y X Sl TR RIGE 0 g S e B
P AARY o ERLw EEIUREA S E R PR St s s e

FOF A F] A UR AREA A e g Al R0 7 AR R G BR[12]-

BEAR G AT A i vep arpb B W o aE g e ok § [12] [26, 27]

FlAF Sl G AR e T A e g R KR R LAY g T v

4121 @3 AR £

¥ AR R F (proprioception) s @ & 0 A e 0TS 2 oG

N

2

(- ) & & R X (movement sense) ; (= )i & i+ % “% % (position
e ,l

sense) o f§ & % > ﬁ}{ WAL M irh- 28 2 gt §

2R b R iR E g 4 - [12, 55]
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AR R AR Tt B A EES F - AL AHERT &
o ARB R A3 F R[56,57]# (Ferdrdl ¥ 3 B A4 AR B
FARH R A G TR R BRI B (TS AT G OB AR

BE&EN @ P i SR Bt Frenk B[57,58]- % - f&

IS AR LT 245 L REN fd 4 ends (F 4 4 [57,59]c fudt (7 - B iF
bb oo w8 R f B F BT Rt e ReR A B

AR E T HRET P - AR AP SRR R ) G T
W A BRI T H (TR AT R aved &) R e 5R 4 R [57,
59-61] -

g AR - AR i A ks AR RTe & kg
Fita! R B RE £ B(mechanoreceptors)[62] - % # g X B
(mechanoreceptors)~ 5 & f& > — & % H-if g B § % F(rapid
adapting receptors)-Pacinian corpuscles % #* & fd jp|:g B 8 it G %
oo oge ol deid s R £[62] 5 ¥ - AL E MR PR < B (slowly
adapting receptors) > 4 : Golgi receptors ~ Ruffini end organs > Ruffini end
organs i & * %k M3F {1 g~ | [62] o

AR EX B2 EARE S ER R R E S oy F AR
o vt MR XN A L R [ ¢ RTFISFILEA TR 2 D

WA A SR > 2 g il d 2 Penp it @ kg
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_,,.:— )

IR NN = W e LGl oy ﬁ- = B /&gy i et g (large-diameter

L= A%

myelinated nerve fibers) ¢ # {24 & & (dorsal root spinal ganglion) *+ &
4 BEis & (posterior column) s £ #-pt — 2 4 @ 3 ¢ Al Ik A

" 4 (cerebral cortex) s post central gyrus & 2 ¥ = % g & » £ 37

B L HIHTIE U A A R R BEE TF kB 4o B & g R E R0

&— % g 3 o [12,62]

—~

Figure 32. The somatosensory pathways from the proprioceptors to

somatosensory cortex.
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4122 * MR FehE B
FTOFXGEHAPE RN AMEE R BN R T8~ g

E\;

._,\

11\14

PR F P fRTEM B R s L AT QT REE T 2

2[12] ° 3 2 2T HHRT 0 B E LGRS REZEA LD
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T BFAARMKEGT FHEFE IR I L EHMLEL X
% E[62] dretERS R AN G AL L2 F M S L[12] -

AR LBCELB)NAME £ P A Rseyep FoSd S SR T
BT ;fr;l;ﬁcﬂ kA R AR AMRE TR P VA S ERIE
BB iF ) o fiet X B § A F sl T ik
i~ A8 TR 62, 63]00 1T & B AT FEenB & 54 it [65] o
4123 M & AR F ot

A A AN RERM S FEE g X EA L T EA
e [62] > B B & E R € A 2 oSl S ihRd [62] o e B & E
Bl B & Tt L F S S A e X R LT ap e T
kg & K S e Te g ? 1% Freeman % § —‘F'f ST Y G i
Foatprep Jeigang X B ot M F0x2 i ¢ [64] o Rt TRA LK B

BIERMEH-E ol R KA LM EEE pd P SRR
® F Ju[62, 63] -

BRIFFAFTY R - BRI 2 RFTRAME L RIE D
Z 4y Bxd 4 44 (open-kinetic chain) % B 45 # 4 4& (close-kinetic

chain) ; BlE e d B P& 45 115" ~29° ~30° ~39° ~45° ~49° ~ 60°

275°% L 487 ki k R[25, 65, 66] ; Bl & 0 25 (1)L & - 4R H B
& & B g = (reproduction of joint angles) : - BAzde & R 2 RIE
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RO R RIH A R R A B A e SR TR E AR T B
FHA) > 2 RBRPIHE ML SR E D AN S LR AR
FERIFEERAGELE TS AR L AR (b M &8 (TR
F & & (threshold to detection of passive movement) : = & 5 = * §\ & 3~
PRt B LR 2 2 R B EHTHTE 253 104 P
BRgRACR ZRBEF AR ATH RELBERY S
BitER[66]; BIENREL FFFTRIDTFAF FFAORER
T ST AR E TR EFFFE O Ra 3 o
4124 9 w3

MFT R IR Ve PR A GE O B F & T ERVE R (g e
ePpE A o X M BEAUE R i La B (T H N Y P ahw 2096 %
£15% » gt T PR ELRRE & B0 & R A %] 5 0~257 % 0~50°
[67] » 4v + 2 P 7% (2000) % b B & B 2 B 4.29°2149° % 8 & R 3
Fe4R[25] 0 Ft B ARGHICR ORRE R S HR M & AR R OB T AP
ok R (B xds 4 48) > )% Biodex system 3% i v+ Bl £
RoRBLIEZBREM SR EnE R BBN S 158 2 458 hix
EPHGHEALERITL AR EPRIZ 2 o
4125 PR EZ BRI ¥RREOIMEL AR

Callaghan(2002)z% 5 Bt % (patella taping) # & %135 ¥ 2 36 4 F &
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\Tm

ARAGTERBFETFOCE B B S ER ci Berd AR K L
EE A AR w4 o Hinman(2004)[68] %= 3 B3 T 5 F M RE
(patellar realignment and soft-tissue unloading) # # ®_RE# {4 ez Tz
A SRR LR ReE R DY R S RS E SEE SR L Y IR R Ny
HRM & Y A o

Bk AR pE A Hed gap BT g ¢ > FF 3 % Jhpatella taping
A 3 4o M0F R 7 1% ¥ (patella femoral pain syndrome) s B ER
uiied e gk g e R B R aried o B A SR RE R B T LR 8
Ak et eec L 0 fe (Tehd R[5 - A AR SRR (L) o %
PR A b B R R R (LA FI07 B AP L B o w
BE ZENE 15T 2 457 0 # A de 2N B & & R 4R (active angle
reproduction) =% 1354 & & B REA w (53000 5 S E i &
(Table 10-11)(Figure 26-27) - ¥ 4«42 3 &% ¥ Halseth % (2004) [37] #+30
LB N dE A BN sRRR B M & AR R BB B T
SRR T AR TR BN S AR 4L B pFy L $FCrossley (2000)
ST BRG0PI AL coflkoeed 1 A [5]] -

4126 RERHWAHERRINER G BT ok

Bk

‘3\\-

B H AR AR g e PRk 1572 4574 #

FME LR G HIEL LR (TREE D MR A il 4 )2 Rk

76



ToRBMEERREEHEL AR LR (TR AR i

£)d K3oRRY BRI F ARAPM(]f ¥ %7 15°/45° : r°=0.3072/0.4530 ;
Zofg # gr 1 15°/45° © r’=0.8872/0.4969) (Figure 28) « s #p B 4% % 7 %
RFTRH S AHE CARL DI B H AR AR L A R i
Ji}’jfﬁ»%ﬁﬂ’ » pt - Bk L #FCallaghan® %2002 # 77 3 0 305 VO sk
PEA T AR WL e R G &2 AR K e [22]

W &% i3 ¢ 7 3 Ruffini end organs ~ Pacinian corpuscles {+
Golgi tendon organ iz = f < % [69, 70]> # ¢ Ruffini 2 Golgi receptors
SR AN g BB BT, 72 FlM ARR TR AL A T R
AFZREH AR IR EL Bow g AMEzp He g X E
T g4 [23,73,74] -

HW 3 EABNIAEE L - 2L 0 § {lpret X BF
i A2 F SRR JoiE Rk - 4R UM & [62, 63] -

4127 EFBIAFIBER-ERNEFTF

\

BRRPEA T 15°2 45 A B\ S A RR B L £ B Bk
B - BHELRR STl s REIEA FHTRY RIF AN
B> 2 HmEIS N 45BN RMS A R G AL A R B RL R
PRHEEARRACEHELERLAS HIETERMALIY AP

(fg * %r:157°/45" o r ?=0.0692/0.0001 ; 2Lpg % el 157/457 ¢
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1?=0.4701/0.0028)(Figure 29) » @ ® 47 5 % IR 45° chig 6 1% B &40 1=

ERRIES WA s B LR L < F @RS e

ARBABAMERCERIFTTEE S BT A PR TS HE R
FREERDRPIERIFR FEHLA] AHEEX BRI S

LY EE TR SR N W

U4 /?IJ —E_ 1%

S
&

ot
c

LA

PR AL AL I HRBET BRI LAL B ERY > F i
e RIE R F R R M AN & S s ad

AARERZIAEERADIERE TR KRG S FLP TR

4128 *FLEL UL 3 F PR T

G A RN N 7 [12, 25, 34-36, 73] 7 I 7 5y |t F]

>‘1\

SR AEI A AT L E BB REFAT EEORRE S
FEC(QRIENRME LRI AT EPRM S 15K 2 45
BRen BB G gl RIS AR R ORIE S 2 AE K
d 2 FEEXEorEROALE A g HEATE
(somatosensory cortex) {E5 & 247 5 &M & Ed R A B &R
E R BAAPEA I TR G T o T AR R AR A

Fend R €3 % Fe ks % [66] > Pincivero¥ 2001 77 3 ¢ &1

WE L e hM & w158 30R260R 7 # kg A - 5P 3%
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(2000) ] 3 SR9B B & R 2 B 529°¥749° A f& & B 5 A74R[25] 0 4t
VU pph A R Bt dF b ehie A #1203 R ehBl & R R R Pk w
WA RRIP AT REEFEAETHEIE c QRIEDEER S
CRENE R L A SRR SN TTEE D SVER SEE S SR
BIEERTBTI0F AR TR Tk B A 107/s A B A Ak de ch
FOHIRM S DI P AR E R 0 A Murray 3 [35] 545 * R B & O B4R

F 4 hki@BR300°/sfe 4 ke TRIE > FIr BT AP ERARPER
7 PR AERR TN RT3 IFHREE DT (D)L AR
£ 0d N AR E o RiAFE AFLRE TR F LR
H e R R T (T AR LA E R S & R {4 F]
B dv b Bl A RIS RN BATR % - X AR E EiE < 0 T
PEARSDEF G ZABEE TSRS A2 - T
B Pe B)L @FF et bt hE LG it FE L RM S F o
B E A ORARATT SR BT IR SRBER T AN e R A
HELAR > LA REPFERD GG w2l 20 * g bW
15°345° 3 # M S ERR PG HEL LR (TREE D AR F o
R A)EREE T M EARR B L AR LB (TR TS AR
B £)8 XHERY B2 3 RWM(E™ % 157/457 ¢

?=0.3072/0.4530 ; 2t * %r: 15°/45° : r*=0.8872/0.4969) (Figure 28) -
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PPARB A T XRT RN S AR RAEL DR FH R ANE
T F B iR )Tﬁiﬁﬂ’ gt — B35 4 FCallaghan & #2002 & %=
Tows RS AEE LR O RER G B d R S
S L [22] 0 T T i FIAR L sk R E Rt i AR
FRENEEABEFT 2R ATHRIL R - (6) vep & @ foep
BF AR RT I G e TR fEA kg G R JTiEE B R R
£~ MR B Ao el s ar e ¥ ¢ T AR %
BE o j e sep boaved (muscle spindle) ~ #viE b Golgi tendon
organ frix ¥ A frbl & % F R 2 B2 A LA H Ruffini endings
B LKA EROLBE[L2] > Fl T oA g E S RINEFIAM S A4
B F R 33[75, 76] - Lattanzio % [75] ™ = #7% F > S FF Rk & 0 1 i
] %3 el 8 12 20/25 watt/m ~ 80%V0, % 40%4-120%V0, % & %
e SR IR CEUR W S SRR B R TRy 3 A M Ol N 2 S
FER AR FEBRM &G E RIEL G A F 3 4o o Pedersen % [77]
T E A B SR e R S AR hT .
Forestier % [78] 2002 cr#= 3 1 * ¥ & v]z‘{ﬁ;}g RS TR b
B VA R F T A BN S AT & 208 ek d 10 Sk A
BET% m afd 10Bfrind 20R PR FLR - FlLAF Tk

FE 2 rep —‘Q;E‘L/% ¥ o ER VR BE S LA mE¢%G B 2R ':iﬁfﬁ,ﬁx"‘ U
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GRFHMBEGPREAL BT AP AR S PEZ A R

PR S RIGRE RIFPF LR AR T GO 2R R AP R

k5!

FreniE & g pER (S e ggework fatiguesipl B OB F 3
4e 3R % (Table 4,8) ( Figure 19,23) -+ ¥ & F]M 225887 AR R & 04
T BEARILE VR S o BEA FUN SRPE 2 ARRITAN A DERLT
§ X FIH S B SR @ IR SRR AU RN 5 A £ Bagp
RTHPF > vRELCHGI DR TR joupr @RS S DAN
BT e As[12, 73]t A AT FI LR OB AT E G R p
PRREB A E T GO E R v PR R F A AR T E o
4.1.3 wop sxpE A M & E B R P
BE R R A d 7 B A A P RAF pb A B € U

FenEE Ao FIMBRRERFAIMSRIIR G T o o

AT RSB ERME RO T G BEEFDLE(60
"/s : dominant side: p=0.424; non-dominant side:p=0.450 ; 120°/s :
dominant side: p=0.594; non-dominant side:p=0.722) (Table 5,9) ( Figure

20,24) > Faep srpE A (S T A g FI IR R S E R R -
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414 vop sRbR T e R
4141 T grent & 4

TFR AP F AR RER Y AV AL - o A
TR A A MR K AT AEHIEP L PRFRE R k4
[65] o T firz. % % i B chi > T iadE LR E w0 A 3 A chi 4

[46] > E_A 3 p SRApE> £ 4 2 rl kg 2 B %[55] -

Sl aut SeEE S L IR SRR R A EE N Ry
RFESRRNG W B2 7 5[46] 0 4 BB L (DR K

(somatosensory) ~ A4 > w e X TN R (2R 2 HRMEGRE)R L

A5 A 2 7% fiR(input) 0 (2) =

ﬁzx
\,
=
Tk
=
6 [u
=
7
t
AL
NN
o
=
N
2
(w
S
G
2

Meitd] > Q) Revep 4 WA 4 g s de k7 4 Rt 3][55] o B4R
@%@*»&%E@—%&éiﬁiéﬁ@,ﬁgéiiﬁiﬂﬁﬂo
THRhELA ot R L e d LR LA (limit of stability) =
2B G W ERE S VARBR TR 0 TR %ﬁfjf' A2 FEA
BIANE L RT r bk R R R T § A ] R
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PR (S TR it AREREF L L AR R T S Kl A8 o
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