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ABSTRACT

S. G LIM, C G. KIM, Y. S. LEE, and J. T. HAN, Acute Effect of Isokinetic Muscle Strength Related to
the Static Stretching Frequency of Knee Joint. Korean Joumal of Sport Biomechanics, Vol. 18, No. 4, pp.
4147, 2008. The purpose of this study was to provide foundations for proper stretching method not to lose
musde strength caused by shrink of muscle for preventing injury and improving performance when we make
training programs. This study compared and analyzed isokinetic variables related to the static stretching
frequency of knee joint extensor by isokinetic instruments applied to normal adults. 45 normal adults are
randomly sampled into 3 different groups. All the measured variables were processed with SPSS and, means
and standard deviations at each angle speed were calculated. The difference of means between before and after
stretching of each groups were processed by paired t-test. One-way ANOVA and after test(Duncan) This study
was able to see that stretching decrease acute isokinetic muscle strength. High frequency stretching group
showed more efficient decrease of muscle strength than low frequency stretching group. As a result, making
training program for a game requiring strong musde strength should consider proper stretching method not to
lose musdle strength.

KEYWORDS : STRETCHING, MUSCLE STRENGTH

% sobol2@hanmail net



2 R - PFT - oA - AW
I.4 &

SENAE WA oR g5 drede] Tres

L, o TFEe F71E olF 4 3

2 ord N
o
)
i)

AgA e wAE) S o8
[¢]

SRl
CrE b
o K
r&

4k 9] Lofo]tikisners} colby, 1992).

e oh 2ER S5 Aol B AT
= 720 59 319 Vlgo] 8 s AxzdA &
03 93 st Ytk A2EHFE 52 AT A
T 2 9ES dskehsr] wiwe] A8 Ha glon
2F 2 A FHIRE7IRE B Be] o]FojA|aL gl
o} ol 2B A #4 oF WAHE SAAA B
o e J15A S Jh 0T A™dE $5 A 94
9 Y3s =9 Zlor 7|t Frhl(Anderson & Burke,

191, Lucas & Koslow, 1984; Sady, Wortman &
Blanke, 1982; Shellock & Prentice, 1985; Smith, 1994).
olg] AT 2EHHLS il Shellock &
Prentice, 1985; Smith, 1994), #4599 AghrA Al
T SEY Asle} & A AR Be2 F
th B ,JJ_(Anderson & Burke, 1991), ~EzA
0] FkA 2 A, F ERlso Aeesel &E
Holm, &+ ZAA ] &4l AFollA] Ades T2
ol ZAIAF st AgEaL QTHMEDICINE, 1995).
ZE A ofgl #E7ks 7 HolAlal g-4%e] d
Yol A ot Ao Felek Hgto] 74| @Al
7719) 280 7R Hulo] Zol0] 1ide] YRR =
ofg7l Hvk JrejHR AEFE g allele & 3}
7}l w0 A B9 AeEom Andge
B e 24 WA, A Ag ez i
B SF WA 3} LI 1)
it 2Ed ] A de BEH gl
27aa A 2en B8 AdRe wd
S A2 NG Al £ 2l A ¢
5 A 2ol A 2 w50 98 259 2
AA sl Aow AAEL tHAvela, Kyrolainen &
Komi, 1999; Behm, Button & Butt, 2001, Cramer et
al, 2004; Cramer et al, 2005; Evetovich, Nauman,
Conley & Todd, 2003; Fowles, Sale & MacDougall,

2000; Kokkonen, Nelson & Cornwell, 1998, Nelson,
Guillory, Comwell & Kokkonen, 2001; Young &

o=

g] ._Eﬂo )\“Wo};(] o= Ak éggﬂ;doﬂ tﬂfﬁ
?_

Els T [ele} 0 1l = [ela] '?_%
olgsle] HEHA Al A4 AEHA Qe wE
SEA HASS nlul - BA3to RN Ak ok 7
718 S 93k Elolyd ZRIE 1A A] £ =
of o3t 59 FES s Ge Ade 2~Ed

459 A FA] F3380] Group 1, Group
2, Group 307 Zzt 15WA Wtk & A3e] o
A HAAEL 50 watts, 60 RPM .2 5327+ A AS

o148 FLEL ANagen], Alella(Cbex
6000)= o]kl 60 “/sec, 180 */sec, 240°/sec H3}&
S 0 540 298 39 0% 24aa

AR 2REY T RS ¢ gad Haa
A A 2E AR oFolzl kA AHH AEHY
o= 22} 23)(Group 1), 43)(Group 2), 63)(Group 3)
AN S ~EZAE Nelson et al2001b)el] <3+ 1w
el weh $AE dele] BERA AT AEH AR



o] Zo|A 4714 A AEHA 52 AR AFE)

AtH2Y 1). ~EgAL %01 S S5y =9t
o] U= MA Nz fFAElen 479 ~EHH
W Aloldll FRAA R Eolel 027 FAS Sk

2EZFo] By M@= SA] Aol (Cybex)
= olgdle] 2EHA | FERde AT S84
g A AEAERITE 2. AEHA olF ALY
2

AAIA) AZke: 48(2.7)Hmean(SD)] 01315k

3. A5

-
AN
.I
>_4
lo
i)
=
CIL ri
JE
i
o

180 /sec, 240°/sec %3]@301]
AEatk H A=

TEE AAE /\}o]

4n
lfllm
ﬂlJ_‘
[
P

=
[

|
ol
>
LN
A rlr
rfl
™
e,
|m
i
B
o
SL
S
S2
30,
O,
=
Am,
H
rok

3
o2 50 HOME% Oﬂow =259k

A A 2R AR WE 554 2He] §4 A3 43

4. A5 A7

Boagdy 248 BE W5 57 a4
o

(SPSS version 10.0) == 1) 7]
i) RERAE Agasion A d9e A

A, § Hidgke] Aol paired testo]l <JEke] A2s)
auk ga A 34 wkFA 2 ek gt A
olF HolizAl dopnr] gle] ALHFEA one-way
ANOVA)TJr A4 (Duncan)y& AA8I5H olrf &

E BAR ] Ueh GoeRe p<05 £F0R s

M. A-+23

1. 60%ecol ] 528 Aze) A 342 st

60°/secol Al ~EZH A3} o Ho] grizle] W}

2 B4 Ay 2E HulM 23k Aozl U
OH(F 1), &7 vl Al Group 13} Group 24114
ol A= 7FAge] {93t ZJo|E Byt 3).

F 1. 60%secollM =i S[A Hi5} (Nm)
pre post p t F

Groupl 114333474 108338608 .008* 3.076*
Group? 1170643668 102608524 000~ 5268 3976*
Group3 1078083946 974043673 000 7.030***

<l

#p <05 #p<001



=
=
uo
ofy
Rk
o
fﬁ’j’
S
He
o
e
L
=,

1 -

J2l 3. 60°/secoflA] =oH =M= s}

2. 180%secol Al F2#A Ao

B
=
to
>
JH
e
it

180°/secol Al ol gAge] wgs ~EHH 4,
%= nwgk A3 Group 29 Group 3614 98k 2}
o7} = Ao Yetom Group 1dl4e 7148}
T A% BAUEE 2. 257k vl Group 1
7} Group 29 Hu] 3|48 kil felgk Aol
Hole Zlo= JeEgtd 4).

I 2 180%secO|A Z[oH E|AEd 45} (Nm)

E 3. 2409secoll Al 2|} SIF 5} (Nm)
pre post p t F
Groupl 60402151 6400214 015¢  2788*
Group? 63532425 50462678 006* 3280 2913
Group3 610612421 58661279 119  1.659

pre post p t F

Croupl 74802534 73602644 487 714
Group? 76132650 667342660 .000% 6937 6369"
Groupd 71332878 662042620 013*  2.841*

<l #p<(B *p<001

120 r
100 -

T2l 4. 180%secoflM Z|CH S[M2 5}

<1l Fp<(b *p<001

100
80

TI8! 5. 240%secoll M Z[CH =[R2 B3}

3. 240%secol A F-38 A9 Ao A9 Wl
240°/secoll A ~EH A A, Fo Hf 345 w3
Ars B8 A3 Group 13 Group 24014 <]
zpolE Kol Zlor YEPSTHE 3). Group 39
T Frefgh Alels UEhA] ggkovt hAdks 4 E
Hrh 57 vlaldA ) s)ds 7k lAl
93t AJol5 Hol= ¥ Zow UERTHIY )).

rot toh

o 1o ox

g2 A% 447 9 Juk JAFo
2R SAAGd AEEE R dulas gow

(Moffroid et al, 1969), 5 yHz} 35 W9 FollA
i =2 A&s Al 348 (P. Torque)olfal ghk,
TEA e Al 2Ee W7 AR JHEOR #A
3L gl A S FolAw TP FA7E 2
HAY JA=S 289 o FASkL glon, ol
ARE Felo] <ES ARAoR Ageh] wWd 4
L HGE o5 olgete] ¥ Al IH h] IS
FAR A B 5 S Aol Anbat, 1997)



B Ao s a3 A B da; AAle) Ho
A AAAL 7he ZEE 60°/sec, 180°/sec,
240°/secz Al Fedd Ao Ho AP
Torque)e A%k 1 A3} 60%/secell ] Al Ak

AR oA Ak Aow el

180°/SeC0ﬂ/‘1%Group 29} Group 3¢l|4 FAA O R
el fagh Zlo= el Group 16145 -2
S Zpo7} vl O}%O‘Jr Hadhs AEe Btk

240°/secoll A ~EZA o Hdl sldg W)
#Fe Group 13} Group 29] /‘1 £%F 7IAE Hole
A0 R et on Group 39 745 Fofgh Aol7h 1

EhbA Bgtont AasHe AT M ol A
£ RR8Y 48 2EdY) 544 282 A

= o= yetdTh

Nelson et al. (2001b)2 60°/sec, 90°/sec o] ~E

,]zf} D2y Al ,] SaA &]EH ﬁxﬁﬂ,} A

0}7} ,,12;11]14 150°/sec, 210°/sec, 270°/sec A= H
7} g9lee st AR B 97 A
30°/sec, 60°/sec &} T2 T2 ZtET- oM nf
A 2 240°/sec, 270°/sec ¢ & Z& Lo
A% 24 % A0 94289 A8E wag
Cramer et al. (2004, 2005) ¥ Evetovich et al
(003)9) A3s AAs T

ZEfH] Hf & 75 TES AsH7lE 49
= 7 RIE 2 R o] &4 Ast e gt Rzt
T Hslel 72 A R4 (Avela et al, 1999; Behm et
al, 2001; Fowles et al, 2000) 12]al Zo] A= @7
of JEks T I% v wghe e U4 aa
(Fowles et al.,, 2000; Kokkonen et al., 199; Nelson et
al, 2001a, b) ¥ 7kA] 7Md¢] Utk Fowles et al
(2000) <] ]5_r4 ji 0]‘0‘ /\Eﬁﬂ joZ2 o zﬂ— tﬂ /\g/\]—
Asle) vhre] A4 a4 RThs 2% vie) 1A
A E4e] Jlgkn S5 At o) oa%oﬂxa
2EROR QIgk < Ashe —E’“(sarcomere)«]
o7b solvt A Aol-4= #A W
91 ‘ﬁ‘ﬁ%‘o] Aak=]o] vrehe O]ﬂﬁf&

lol o] 3 AAPE AetA7]le sl wela %113}

(Kokkonen et al, 1998, Nelson et al, 2001a, b;
Cramer et al.,, 2004, 2005).

O

rlo
u°1'
g rLJ

o e} e A
o7} Ak A éEEﬂ}JOﬂ = —WM Asks 1
Q) oAl A7 AFET dAske AIE BT Avel
et al., 1999, Behm et al., 2001; Cramer et al, 2004;
Evetovich et al., 2003; Fowles et al., 2000; Kokkonen
et al., 1998, Mcneal and Sands, 2003; Nelson et al.,
2001 a, by Young and Elliott, 2001).

Aezre] vt Al 60°/sec, 180°/secell Al Group 1
3 Group 29] i 342 FhAzollA %9@ Ape]7}
= Aow VEh 48 o) AEdd wws) 44
89 Agks 7P o] Holal gl JEM Group
314 AA9] A7t YEA @he 4L n#ld o)

~EdR Wl 271w el A 94
T VLR o A0 BEEth A&7l 4
A Sl felP g% eI e e, 2

=

9 Zol7} Aol wHT} ZojAe u HYPg A &
v oA gAE (passwe elastlc tension)2 57

O

ad

alal o] g BARE AAl dEe SVMIARS
= 5, 004) B opdel Hof sjdEe) gt A4
Al G Ao Hef Ak

By A4 AUES udoer 584 79E
olg3le] FEA Al AH ~EHH Wikd mE
T4 HQIES Hla - BAS A ~EY A A4
S&A 289 AEE A AL o & Yk T3
2EYH Rlwd] wE 28 wg 9ol 43] ~ER
A AetlM B} G349l &) 7AE Yehf et

L

£
2
o
=
I,
(¢ FU[O
rE%l
ol
F]F
oM.
N
2,
baca
2
2
o
i



R SR R

o
e
2
u

A9 o) 004, LT A AEERAL

Wb (1999). 544 259 410 HE U]
S aY} gk =93] A, 17(1), 155-164.

A4 (1997). AEAE 918k 71%A] 4 Fitness Q&A.
M2 SAEIAL

Anderson, B, & Burke, E. R (1991). Scientific
medical and practical aspects of stretching,
Clin Sports Med, 10(1), 63-86.

Avela, ], Kyrolainen, I, & Komi, P. V. (1999).
Altered reflex sensitivity after repeated and
prolonged passive muscle stretching. | Appl
Physiol, 86(4), 1283-1291.

Behm, D. G, Button, D. C, & Butt, J. C. (2001).
Factors affecting force loss with prolonged
stretching, Can | Appl Physiol, 26(3), 261-272..

Cramer, J. T.,, Housh, T. J., Johnson, G. O,, Miller, J.
M, Cobum, ]. W, & Beck, T. W. (2004).
Acute effects of static stretching on peak
torque in women. | Strength Cond Res, 18(2),
236-241.

Cramer, |. T., Housh, T. ], Weir, J. P., Johnson, G.
O, Coburm, . W, & Beck, T. W. (2005).
The acute effects of static stretching on
peak output,
electromyography, and mechanomyography.
Eur | Appl Physiol, 93(5-6), 530-539.

Evetovich, T. K, Nauman, N. ], Conley, D. S, &
Todd, J. B. (2003). Effect of static stretching
of the
electromyography, and mechanomyography

torque, ~mean  power

biceps  brachii on  torque,
during concentric isokinetic muscle actions. |
Strength Cond Res, 17(3), 484-488.

Fowles, ]. R, Sale, D. G,, & MacDougall, ]. D. (2000).
Reduced strength after passive stretch of the

human plantarflexors. | Appl Physiol, 89(3),
1179-1188.

Kisner, C, & Colby, A. L. (199). Therapeutic exercise.
Seoul: Yeong Hun.

Kokkonen, ], Nelson, A. G, & Cornwell, A. (1998).
Acute muscle stretching inhibits maximal
strength performance. Res Q Exerc Sport,
69(4), 411415,

Lucas, R. C, & Koslow, R. (1984). Comparative
study of static, dynamic, and proprioceptive

facilitation stretching
techniques on flexibility. Percep. Motor Skills,
58, 515~618.

McNeal, ]. R, Sands, W. A, (2003). Acute static
stretching reduces lower extremity power in
trained children. Pediatr Exerc Sci, 15,
139-145.

MEDICINE, A. C. O. S. (1995). ACSM'S Guidelines for
Exercise Testing and Prescription. (5th ed).
Philadelphia: A Waverly Co.

Moffroid, M., Whipple, R, Hofkosh, ], Lowman, E,

& Thistle, L. (1969). A study of isokinetic

exercise. Phys Ther, 49(7), 735-747.

A G, Guillory, L K, Comwell, C, &

Kokkonen, J. (2001b). Inhibition of maximal

voluntary  isokinetic

neuromuscular

Nelson,

torque  production
following stretching is velocity-specific. |
Strength Cond Res, 15(2), 241-246.

Nelson, A. G, Allen, J. D.,, Comwell, A., Kokkonen,
J. (2001a). Inhibition of maximal voluntary
isometric torque production by acute
stretching is joint-angle specific. Res Q Exerc
Sport, 72, 68-70.

Sady, S. P, Wortman, M, & Blanke, D. (1982).
Flexibility ~ training:  ballistic,
proprioceptive  neuromuscular  facilitation?
Arch Phys Med Rehabil, 63(6), 261-263.

Shellock, F. G, & Prentice, W. E. (1985). Warming-up

stretching ~ for

static  or

and improved  physical



performance and prevention of
sportsrelated injuries. Sports Med, 2(4),
267-278.

Smith, C. A (1994). The warm-up procedure: to
stretch or not to stretch. A brief review. |
Orthop Sports Phys Ther, 19(1), 12-17.

Young, W., & Elliott, S. (2001). Acute effects of static
stretching,  proprioceptive  neuromuscular
facilitation ~ stretching, ~and ~ maximum
voluntary contractions on explosive force
production and jumping performance. Res Q
Exerc Sport, 72(3), 273-279.

o> o> n
>
>

(o] e
—_
—_

e me e
(@)

e e we

729 99 2243 MEd g





