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el AAHAA gt 2y o] HiREe] o
FEL Fola ZAgmelr] He| 2 (pesk torque)
I} A =2 (peak torque % body weight)2He- =2
AABE olom, 5] 23 u]gof H3k 2n|
e ks siHel Ame w@E «dT-(Kim 2008,
Kang 2005, Jung 2006)¢l] A|\}A] k=t
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1997, Gur 5 1999) o|n] e A¥E zaY=o] gt
otz ] o] dFelA H:Q u|Eel
ek A= vls How, F454 Ae] A A
= 753 glk Kim (2003)& 27442 giate
2 3 H:Qu] & 3k nyE 3} ow, Kang
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ety B Qe ox 23AeE =33 U
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Table 1. Physical characteristics of subjects
Sports Sex Number Age(yrs) Height (cm) Weight (kg) BMI (kg/m?)
Male 20 251+3.78 188.4+6.63 88.5+9.69 2494229
Pro-basketball Female 11 23.7+3.16 177.8+7.70 71.1+7.78 225+212
Pro-volleyball Male 17 26.1+1.67 193.2+7.50 88.5+10.29 24.7+1.57
Pro-baseball Male 27 23.6+3.74 180.8+4.46 82.5+6.17 252+1.47
Pro-soccer Mae 10 21.6+157 182.6+4.81 74.4+5.00 22.3+0.82
Semipro hockey Female 19 22.4+2.87 164.6+2.99 65.21+6.28 24.0+2.17
Value are Mean+SD
Table 2. Results of one way ANOVA on extension peak torque of the kneejoint
Sports Mean (Nm) SD df F p Post Hoc
Male pro-basketbal I* 268.1 39.22
Male pro-volleybal 247.9 65.66 Between
Male pro-baseball® 259.0 34.58 group=>5
Male pro-soccer 2417 44.18 Within 24.323 000 ab,cd>ef
Female pro-basketbal|® 169.8 17.47 group=98
Female semipro hockey' 159.0 19.01
Total 229.6 58.34 Total =103
SEASES Aoz sgon, g ST B Qe AN 183 FAL AR F A
S o3y EAZE e Aee AT AL Felle A A2 S EIEeS A
dPE FAGRE 43%0) WA T2 Aget 2 A AeiE sd
Fuo) ojnt mzo} A HN4ER, WAt =2 HT
A 209, A Z2 TS 179, ¢ =2 of 3. REFE
TG 279, G2 =2 TS5 109, AR ==
A 2, 3 A ® 79 AEAE 9 5 mz ooz
FFAG 119, 722 a2 8] A5 1990 i .
’ WINDOW-4- SPSS /PC 1155 o] £3}9lch. EA1%]
2 F 1047z FASAS A FAHA A = _
ﬂ\;_ _?‘i ﬂgoﬂ EE]-E nEy z%_g] _d:eﬂ;r,} :rLB‘]
A 542 Table 1}t Rt
29 Z2)3 H:Qul&2 o] ¥43}7] $]8] One
_ Way ANOVAE o] &3lgtt A5 =2 Scheffe
2. MEuty
g o) g3lglon), o) £ p< .05 shgich
F44 29 7 Al A e F¥e) 49
et WAL Aol o) ) s e 4D

& =S ek §54 =¥ 342 Cybex 770
Model (Division of Lumex, Inc, N.Y., USA.)& o]&

ston, 75 gele) $5 F9/% A4S 60°/s)
A 332 AAskgE HAAF A] A =L 93}

o] 27 (dynamometer)e] 3A&3 F=74e)
550 He ddoEm 71534 §7] (lateral con-
dyle)7} dAAe] =5 stglom, AAL Ao o
1-2]0] 500, 75%, 100%e 4] 7H7+ 13]14), & 33)2)
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Table 3. Results of oneway ANOVA on extension peak torque % body weight of the knee joint

Sports Mean(%) SD df F p Post Hoc
Male pro-basketball? 303.7 31.05
Male pro-volleybal I° 287.1 58.93 Between
Male pro-baseball® 3111 43.83 group=5
Male pro-soccer 326.1 46.73 Within 10578 000 acd>ef
Female pro-basketball® 239.6 18.50 group=98
Female semipro hockey' 251.3 24.38

Total 288.7 48.54 Total =103

Table 4. Results of one way ANOVA on flexion peak torque of the kneejoint

Sports Mean (Nm) SD df F p Post Hoc
Male pro-basketball? 163.5 2511
Male pro-volleybal I 142.2 28.73 Between
Male pro-baseball® 145.2 23.89 group=>5
Male pro-soccer® 138.4 21.83 Within 28,505 000 ab,cd>ef
Female pro-basketbal® 108.0 22,97 group=98
Femal e semipro hockey 85.8 14.79

Total 132.8 34.67 Total =103

Table 5. Results of one way ANOVA on flexion peak torque % body weight of the knee joint

Sports Mean(%) SD df F p Post Hoc
Male pro-basketball? 185.4 21.74
Male pro-volleybal I 160.2 20.53 Between
Male pro-basebalI® 174.4 29.71 group=5 acd>ef
Male pro-soccer 187.1 24.59 Within 10.922 000 ad>e
Female pro-basketbal|® 119.3 63.23 group=98 o> f
Female semipro hockey' 137.2 23.04

Total 166.3 2954 Total =103

2. BEal™ mIedo| A%

T=+r

(peak torque % body weight)

2] gl Aol gleiAi Table 3614
7ol §e1% Fel7} 2lgieH(p< 05). Ak
4 B2y geAE ¢R xe

o

HAb 22 B, o, 57 A

Hl3l f-2l8HA E okt (p<.05).

=
4 e

il
o

22jo| Molfx| (peak torque)

A z]el 3lelxE Table 4o
1 o3t ztel7h Slsie (p<.05).
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AFAE Az TeRd g929 AdAe) 54
7F 2ol gl o), IAF 2B M4Eo| AR 2B
AgEne} f2oah ke (p<.05).

4. FEHE SEIZH| Mo
(peak torque % body weight)

megd 23l 2E A ¢lejr]:= Table 59
A mE vish el FoIa Fol7t (< 05).

AFAE A i e A

Z2 B oF HTASEC] AR AsERd #
S5 °P°ﬂ4(p< 05), 2=}k FAb A Se)
A7} A5 el Fol 3t Abel7t ddole
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Table 6. Results of one way ANOVA on flexion to extension peak torque ratio of the knee joint

Sports Mean(%) SD df F p
Male pro-basketball 61.3 7.02
Male pro-volleyball 61.1 22.23 Between
Male pro-baseball 56.3 7.91 group=>5
Male pro-soccer 57.7 6.26 Within 1755 129
Female pro-basketball 63.8 7.94 group=98
Female semipro hockey 54.0 6.88

Total 58.6 11.41 Total=103
5. RERE BH2YE/HIY 8 o= 3 QFelA 1560NmTtT B wslgch &
(hamstring/quadriceps strength ratios) AT e & - o] Z+7 138~163Nm, 85~ 108 Nm
20U TR vgo) el Tale o

65} 7o) mE ATk 7ke] S olak xpolsb elolon F5o WA FITH AHAE 60° /sl M =
54.0~ 63.8%¢] ¥]&-& 71X AT AAE A, Kim(2008) 2 22 STUPSF Ao
2 3 AFA] 169%P oty B1EgdT) Lim 5
(20000 x2 HFASEE oz T A7A
oo 176%A 5t Baslgeh 2 Aol - o 7t

7+ 160~ 187%, 119~ 137%93 t}.

59 FE3d H2 A (peak torque)E o] g} ﬂo] =4 ﬁﬁesﬂ} T2 2ol
60° /soﬂ/ﬂ ZA43E o, Kim(2003)2> == &4 AP AT Ao} FAAGS0] v]E=d A4S Hol
FES ez 3 Aol 226 Nmeti B s} = AL IYPRE zPo:]s}— FHo] LB A¥ 2
Sow, Lim 5 (20002 F4F 22 FrAsES 2 ARl Aspr] Wil A Fol Wl 25
oz 3 AFelr] 258NmolHty B kgt £ o7 =g 3] Wil Aoz A o]t
AFoIME o - o 22 241~2682Nm, 150~160 Y7L wedd @2dn P2 AAg

Nm&iet o]2)3t 723 £ 72 23] Table  AhA] mfellM F28 IFx A4 k9] 493 =}
20 AAR G2 ApEe] 29 aE3 & 254 o7} ¢lai® AL B ) o2 "Hgslo & 4 gtk
2 FAl el & u wled Aietn & 4 Tt Azt ApEel deiME AA] e FE
At # P2Hd FPTHE wele AL - o9

F2o) mewd P29 AR (pek torque % ajol 7]Qld Aoz AzElc)
body weight) & 60°/sl 4 ZA%& o, Kim(2003)  Jeieisz gl st AR el
T T2 STALES Aoz & d7elA 302% 3 2qlow 2kgsh= AL o AN Yo H %
2hy B3kl om, Lim 5 (20002 Wab =2 % o] Bl AL Ztel 7ledsta gleh ¥
ASEE Aoz & A7olM 20T BT 23] Zrb ohAe A7 ks RpdT
slodeh & Aol F - o] ZH7 287~326%,  (anterolateral subluxation)®] 7FeAlS ZFAAIZ 4
239~ 25193+ = QeH(Li 5 1996). ol d o2 oz A7A

F2o oy F3IHS Adx (pesk torque) (Kannus 1988, Harter 5 1990, Kramer 5 1993)E-¢|

Z 60°/solA A S o, Kim(2003)2 == =
N4Es Aoz 3 dFoA 126 Nm?i\:b_ At]
3}gd e} Lim 5 (2000)-& NrES YA}
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o Foll 4] Rosene 5-(2001)2 st F wj
a8)7 oA} AXE B HiDe
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b} 7R Al E Bo
Z5-2] 433} (activation) 7} 7H4aE o] 29l
o Busilet Ao AsAdst A= 3
(extension)& 3= F<t 7k 34 (torque) 2t
EEAS 7M7), wis 2egE oz
Al {ue w8 73 5 8] 3ol
713 "oza AR &4 TS
ZWNZIA A5 shieh &, FERdel o gt
el Aol F o] Aad s g 3} (coactivar
tion)E SHAIARRIH A4S Al 4 sloka kel
=3 S gl 222 doEl s
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o3 &}gl 3z, Clantonz} Coupe(1998)2 idlz] ¥
2] 24 (srain) & o] 9154 50~65%7)
L7533kl e, Dunnam 5-(1988)-2 s} uj
FALS] HQulgol 60% o AAY 4
o) dlpel =go] Rk Hrlshgint olsh e
FAssh Qetelfl T gl o) F2ae) A
Pedebe 2we TRiste] S ¥ ), 49 W]
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Abstract

I sokinetic Strength of Quadriceps and Hamstring,
Hamstrings/Quadriceps Ratiosin Elite Sports Athletes

Chang-Ho Shin

Division of Sports and Leisure, College of Art & Sport, Gwangju University

The purpose of this study was to investigate of isokinetic strength of quadriceps and hamstring, hamstrings/quadriceps

ration in elite sports athletes to provide the data for injury prevention, fitness level evaluation and training methodology.
The subjects selected for this study were 104 elite sports athletes. They didn’t have any medical problem. Isokinetic

peak torque, flexor/extensor ratio at 60 deg/sec of the knee extension and flexion were measured using an cybex 770.

The data were analyzed utilizing One way ANOVA. The level of statistical significance was set at p<.05. On the basis

of the results analyzed in this study, conclusion were drawn as follow:

1. Dominant knee extension peak torque (Nm) were no significant differencesin man but man elite athletes were higher
than woman elite playersin 60 deg/sec (p< .05).

2. Dominant knee extension peak torque (% body weight) of man elite athletes were higher than woman elite playersin
60 deg/sec except only man volleyball athletes(p< .05).

3. Dominant knee flexion peak torque (Nm) were no significant differences in man but man elite athletes were higher
than woman elite playersin 60 deg/sec (p< .05).

4. Dominant knee flexion peak torque (% body weight) of man elite athletes were higher than woman elite playersin 60
deg/sec (p< .05).

5. Knee flexion/extension peak torque ratio (H : Q) were no significant differences according to sex and proper H: Q
ratio was 54~ 64%.

Key words: Elite athletes, | sokinetic strength, Hamstring/Quadriceps ratio, Anterior cruciate ligament
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