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PURPOSE This study aimed to present isokinetic quadriceps and hamstring muscle
strength values in K league 1 (K1) professional soccer players and compare these results
to those of published studies. METHODS A total of 31 K1 soccer players (age 24.5+4.2)
without a history of lower limb injury were included in this study. Isokinetic knee
strength tests were implemented at a velocity of 60°s" and 180°s” for both dominant
(D) and non-dominant (ND) legs using a dynamometer. Strength variables included

peak torque (PT), body mass normalized PT (NPT), bilateral strength difference (BD), and
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Quadriceps and hamstring 1.42N-mkg™,

hamstring to quadriceps strength (H/Q) ratio. RESULTS At 60°s velocity, the NPTs of
the quadriceps were 3.39N-m-kg” and 3.33N-m-kg” for D and ND legs, respectively,
and those of the hamstrings were 2.00N-mkg" and 1.89N-m-kg™ for D and ND legs,
respectively. At 180°s" velocity, the NPTs of the quadriceps were 2.31N-m-kg”,
2.27N-m-kg” for D and ND legs, respectively, and those of the hamstrings were
1.39N-m-kg™ for D and ND legs, respectively. At all velocities, the BDs

of quadriceps and hamstring muscles ranged from 6.6-7.8%, and H/Qs ranged
from 57-62%. Compared to previous studies that did not consider the history of
injury, this study showed lower levels of BD (less than 10%) and higher levels of
NPT. CONCLUSIONS The presented isokinetic quadriceps and hamstring muscle
strength values can be used as reference values for the isokinetic knee strength of K1

professional soccer players.

R
T

I
i)
R

Jg.‘u‘ﬁ_“

BRI ) ?j_“’] oF 105m x 68m9]
o ZF 458 A = 90&7F
Eet 4% ‘:}7 PePe W F olF

“‘% 1% 8~18%c= A4 Hof &IolA

qu(Ekblom 1986; Stolen et al.,
23 sj A, ERET 22 VS

Lo% B =141 7H&3 4,

U A% A "HE 5Y S5 TE 7eZ AKH 2R 6ok
517] wiiZol(Stolen et al., 2005), SHA| &2 St 7] =30l o
- 23 aaeta o 4 ok

SHE9 "t 39 F5Hagonis)?l Frhe vz 2zt

CreC U ST

e or

D)

3715 7

i
3
o
rr
i
O

H

l:l

o
32 rsﬂ
ﬁ

53], F

cc) This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

FaoheEE oA AGe S+ B LS WHEol e
;A 2507 4HA AH(Tourny-Chollet et al., 2000; Ruas
et al., 2015). 28} o] LEFLEL 21 E 5l EQto] ZAglo]
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‘:_La H717F Al E]ﬂ%ﬂ}(Cromer et al., 2008; Islam et al., 2018;
Magalhaes et al, 2004).
58 282 445k 2480| 7hsd, B0 1okE HREE 7w

SA(dynamometer)& °1-&5to] S o Aol A

1__0

o=

29 WA AT A% ABA T AT B miE
B E o] HFeiring et al., 1990; Li et al., 1996). £3], 554
BHl= A Ao whet E oA HEEE WAT
S o) ol, AEE WO LEASEY 28 Y £l

PESI T

472

© Korea Institute of Sport Science


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.24985/kjss.2021.32.4.472

Isokinetic Knee Strength in Soccer Players

473

S Brkel] 913t e R de] E8E
1986).

g S STAFES WA E FERHEY §
B7FeE A= 19909 Y SHHRE AREQY, 2 I E A (peak
torque, PT), 459 32 E T (body mass normalized PT, NPT),
FHaoaS o oz aie] 2y (hamstring to quadriceps
ratio, H/Q ¥l&) 5l sl 42 9 Aol whe} 2A4E(Choi,
2021; Hong, 2016; Kim & Park, 2020; Yoon 2019), % 7]
ZH9(Choi et al, 2007; Jeon et al., 2016), ZE=H(Kim et

al., 2000; Kim, 2003), &7 Al7|*8(Lee & Kim, 2020) 2%
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Kim, 2003; Choi et al., 2007; Shin, 2008; Jeon et al., 2016)°l|4]
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AP A+ (Risberg et al., 2018)01 ’\1 A AR ]%% FaLsto] &
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T5e 34T A 19)E AL #F 318
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2 24.5+4.4A4],

2 39 4.2+3.69)< BAAl 23z tH(Figure 1). 27199
A5 At & 75 9 A AH(Sliwowski et al., 2017)o4 H=
Sdololsd A ZH Aol7t e AR Eid v glof
.S‘occ.er p?ayers Exclude players (n=12)
partlclpatlng in strength - Foreigner (n=5)
screening test

- Goalkeeper (n=1)
2019-2021 (n=43) - ACL injury (n=1)

}7 - Other acute lower leg injury 6

months prior to screening test

Included players (n:.4) . . o
(0=31) - Pain during testing due to injury
(0=1)

Fig. 1. Flow chart of the eligible and included participants

Table 1. Participants characteristics (Mean=SD)
Variables Total (n=31)
Age (years) 2448 +4.39
Height (cm) 182.68 + 5.64
Weight (kg) 77.52+6.23
Body mass index (kg/m?) 23.19+1.18
Professional career (yr) 4194357
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TEAY, 2, S, 9YE, dAe'E 37:@'3}3&3’_, Google
Scholar? A2+ ‘isokinetic’, ‘strength’, ‘Korean’,
‘soccer’, ‘elite’, ‘player & ESIIth AME =& F I I}
LEELAFE AFHYC R XT3 =2 § 8HOI. 15 ¥=
SHAE SAIST B SAISoE FE6HA] gl F-9507 FEgt
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T S A5 THKim, 2003 Choi et al, 2020). =7 Ax}o]|
o} BHRE JRte] 23l the QARE 85°= 7]&0]al, SA5taAt
st 29 Jdohg|w o] 71& 987 (lateral epicondyle)S

A (dynamometer)®] %3+ AAAZ] o2 A<} tiE 2o4E
%Ei 1745t A AS HAastorart. W Y(lever arm)Y
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et al., 2014; Risberg et al., 2018).
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Table 2. Peak torques, normalized peak torques, bilateral strength differences (dominant vs nondominant), and H/Q ratios at 60°s” velocity in K league

1 professional soccer players

Variables

Dominant leg (Mean+ SD)  Nondominant leg (Mean + SD) Mean difference (95% CI) p

Extension peak torque (N-m) 262.2+32.6 257.2+30.0 5.07 (-3.10 to 13.23) 215
Normalized extension peak torque (N-m-kg") 339+£0.41 3.33+£0.38 0.07 (-0.04 t0 0.17) 212
Bilateral difference of extension (%) 6.87+4.51

Flexion peak torque (N-m) 154.8+224 146.8 +24.6 7.97 (3.26 to 12.68) .002
Normalized flexion peak torque (N'm-kg™) 2.00+0.24 1.89+0.28 0.10 (0.04 t0 0.16) .002
Bilateral difference of flexion (%) 7.84+5.37

H/Q ratio 593+7.1 573+9.0 1.97 (-0.61 to 4.55) 130

H/Q: Hamstring to quadriceps ratio
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A4 60°s o) 24T FEWE 544 28 2%

A&E 60os oA 2R% $AST v LAS oo BB
Say e ABE (Table 20 ANSHAG. 24 A4
%;lt}ﬂﬁlﬂﬂPA * létﬂ A& PTE ZZ 262.2N'm,
257.2N-mZ, NPT+ 27} 3.39N'‘m-kg”’, 3.33N-mkg'&

yepom, PT 9 NPT HT FE 1 BARHORE FY3 Afo)7t gl
Ao yepydth v, FdthE 2] SAEHSAE PTE 242
154.8N'm, 146.8N-m&, NPT= 212} 2.00N-m'kg™”, 1.89N'm kg™
E Uehton, PT 9 NPT 25 43 7+ BAHo8 §ol3t Ho)7}
A= Aoz YeErg (2, p=0.002, p=0.002). ¢H, H/Q
H&2 A1%(59.3%)3 B -AZ(57.3%) the] 7F BAZHCR
FYZE Zo|7h gl ACRE Yehgon, dodld#i<Y BDE
6.87+4.51%%, FdrtelZ2] BDE 7.84+5.37%= LETE

74 18005704 248 FEWE 544 29 A

Z&EE 180% s oA EAT SAIET H9ASE thEle] RETY
&4 &9 ZI+= (Table 3>°] AAISHA. AA 349
dorggasi 2o 9-AS - H A& PTE Zh2 178.9Nm,
175.7N-mZ, NPTE Z+Z 2.31N'm'kg”, 2.27N-m-kg'&

r°l'
),]‘

Uetgtow, PT 2 NPT 2% 4= 1F BAZ o2 {93t zfo|7}
Qe Aoz Yetgt o] A& HAS PTe 242t
110.0N'm, 107.6N'-m&, NPT+ 27} 1.42N'mkg”, 1.39 N'm-kg™!
2 Uegon], PT ¥ NPT 2% 4= 7H %ﬁﬂ@gi o3t
Zpo)7} Qe Ao vehgth ¢, H/Q Hl&2 $AIS(61.8%)3
H A Z(61.5%) the] 2t BAZCR |5t Zpol7t gl AR
vebgrod, Yoy ZE22] BDE 6.63+5.08%%, Hdcheo
BDE 7.73+4.59%2 UEFSTE.

[l‘

2 AFGARATI ATT FERL SEH ZH &
£ A7 S APATENA AAE, &= 60°s79 AS5T
FEE 5579 9 42 (Table 40 AASHAT

2 39 o412 H29 NPTE 3.39N'mkg & Shin(2008)3}
Kim(2003)0] AAIRH &8 (2, 3.26N'mkg ™, 3.02N'mkg™)
H 5] thah =4 vEdod, F329 49, E AFEY
2.00N'mkg'& Shin(2008)7} Kim(2003)°] A3t 8 gz,
1.87N'mkg™, 1.69N-mkg™)ell W5l tha A Yelsict 2 A9
v A4S H2T F929) NPT= 242 3.33N'mkg”, 1.89N'mkg™
2 Kim(2003)°] AIAIg &8 FHZH2 2.93N'mkg™, 1.72N'mkg™)
of Hlsl tha A Uehkth T, 2 A7 Sl APAFENA
AAE H/Q H&S £ B LA= oF 55~59%, H|AZ= oF

57~58% 470 & LFERITH

Table 3. Peak torques, normalized peak torques, bilateral strength differences (dominant vs nondominant), and H/Q ratios at 180°s" velocity in K

league 1 professional soccer players

Variables Dominant leg (Mean+ SD)  Nondominant leg (Mean + SD) Mean difference (95% CI) p

Extension peak torque (N-m) 178.9+£24.8 175.7+23.0 3.23 (-2.46 t0 8.92) 254
Normalized extension peak torque (N-m-kg") 231£0.29 227+0.29 0.04 (-0.3 t0 0.11) 307
Bilateral difference of extension (%) 6.63+5.08

Flexion peak torque (N-m) 110.0+17.0 107.6 £ 14.6 243 (-1.22 10 6.09) 184
Normalized flexion peak torque (N'm-kg™) 1.42+0.18 1.39+0.17 0.29 (0.02 to 0.75) 222
Bilateral difference of flexion (%) 7.73 £4.59

H/Q ratio 61.8+£7.5 61.5+79 0.30(-2.34t0 2.94) 818

H/Q: Hamstring to quadriceps ratio

Table 4. Mean and SD for peak torques, normalized peak torques, and H/Q ratios at 60°s™ velocity from our study and 2 previous studies of the same

populations
Extension PT, Extension NPT, Flexion PT, Flexion NPT, H/Q ratio
Author No.  Mean N-m (SD) N-m-kg’ N-m (SD) N-m-kg’
subjects  age

D ND D ND D ND D ND D ND
Our study 31 245 262(33) 257 (30) 3.39 3.33 155(22) 147 (25) 2.00 1.89 59 57

Shin (2008) 10 21.6 242 (44) - 3.26 - 138 (22) - 1.87 - 58 -
Kim (2003) 15 20.7 227 (36) 221 (31) 3.02 2.93 126 (22) 129 (22) 1.69 1.72 55 58

D: Dominant; ND: Nondominant; H/Q: Hamstring to quadriceps ratio
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H oM Kl T2EERALES Ao s 24T 600 1\;.4
180°s ol Al T2 o] HWl #7e 544 BAEAS SH5to]
‘-'_1“'H TEETAFEY ‘ﬂ‘:]‘ﬂﬂ]é"ﬂi%# v 259 554
g S A, 59 29 gY ZESFASES AT
EH*POE A APALE9] 554 <+ 7t Bl awsigich
o] 2] A A(Schiltz et al., 2009; Chung et al., 2015; Croisier et
al., 2002; Nagai et al., 2020)°14] I+A F4t o] L& LG L
7150l #3240 Y2 VA = = A0E HIET 9lon, 544
HlolBl & Aot 24l AtollA 52 MR 1 EIL Stk
olE £, Risberg 5(2018)2 o2 AYE L5AFES o=
TFHAEQ FE50E 554 29 Hel"HE AAlst] flsto], £4
olgly} HAH AY7EZ 51%3}01 3 41299 A4 5 oF 15%0
ot 62 = EAHGoNA ALYt £ Aoz 4l
AT 5l FF=S Risberg 5(2018)F TL A&
A&oldetl, 1 A% F 69o] AN AYEHU o= &
A9 AA WP F =l A5et Z71HE A A9 o
16%°] siFot= HlER £ A+ JA| AFATFLt HRT AdE&S
Holoh
SHALY SAET HAIS e 7F 28 o] {7 tisiAl=
o Lxpujch AbolshA Rislhy %J] THDaneshjoo et al., 2013),
SHA] A olgo] Qe Ag4E AT & 554 28 FUiet
APATLEoAe drheulz EH o] AL SAIET v A&7
Y3t &8 Zol7t gl AR, Wi FdohaLe A% $AS0]
HSAISETE oA 3 A0 olk Ak dig A BEiEy
Atk Fonseca 6(2007) Bl 274 1178S YR
gk Aol dohEvidei2e] PT= SAIST 8|45 7t ZFol7t
Ry, Aot A PT 9 Fo oA SAZo]
H| A &) v §oJotA & Ao & Buskyict. T3 Tourny-
Chollet 5(2000)2 ZHA ZH4 218 LR g A4
dorgdddi 29 PTE SAST H9AIS 2F Ako)7t gllon,
ZE 60°s" 9 24054 A FHEohe 29 PTV} v ¢S
Hop 22 2108 B sheitt
BAAE =2 5 7P 443 AR A Y7|ES H-&3F Risberg
5(2018)9] AFoME &= 60°s oA by 222
PTE F53t FAAF Aol7t glloy, Fdohae] 3% $AISo]
H9-AS0] Bl FotA &2 20 HIUSHGIH 2 AFoAx
doevlde &2 BE 2G04 SAIST Bl9-AS 2F 29 Aol 7t
e Aoz Yehdou, Hgcteje] 39 4EE 60057004
A5 PT7F H]—r’*ﬂéoﬂ Hlo FootA &2 A& YEht Bt
@7 AlEs 85 AYATEL FARE 23E Bk o|¢}
&2 “”ﬂﬁ:r"a-\—]' 2 A9 AollA, Fgrhee $AIE 2o
H| QA 50 Hlol ohas A Uehd A2 S5 47 2 02 {44
FE Eol&(sports- specific)ql 8 5402 AZte] & &
QAR FF FY £ SHATES AT HYCE of= o B2
A= H| = ojop & F 87} ek AFRETh
FEBEY F&F 29 4P (BD)FH ¥, Daneshjoo
5(2013)2 SAIST H9AISE 7 10% o139 &8 Aol7F £
7B9E vl (abnorma)® FoJstglon, & TR ZFHSL9
BF A tEE 2 AR wiEol Azt 3 Y B30l

b3

I

-

=
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EAot=s A0 R Husiqty. 19 AxAnet fASHA, TEFL
ZZETALELS HAC R 3 Magalhaes 5 (2004)9] AF-oA =
Z+&z 90°s7ollA 4% HEgohE 9 BDE 10.6%E A
HUEQY Bepd T2 F S8 th0 R $F Raus 5(2015)9)
AFANME ZHE 605 oflA S F-5 B U 929 BDE
Z2AEZ Zo|7} AR, Ht 10%E AS]oks ALE YERITE
SHATE 2 A A9 543 BE G olA doevdEis
9 =g 29 BDE o 6.6~7.8% £ O 2 UEHY,
DI2ETALEY A AR FF 2 Bl Aok gk
APALET= APHE 25 BQlrh 2 A9t 598 Arles
223904 Risberg 5(2018)9] A4 BDE AF AAHA=
ASIATE, ZH&E 60%s oA A dokE|dideiat gt
FZE PTY B+t A0|7} 3N'm & H = e} E3E 5] AE
oz} SHAFES 3l Choi(2020)9] AtoME F234
A3 9 w3y BDL 22} 2.7~6.8%, 5.4~8.9% $FO.2 B 1%t
=9 #5334 BD= A iR 4,
a u% AR Ad 24 olg) ol wt

= &3l & o, H/Q Hl&Z& A &#Eo &8
FATHE A2 FETEY B3-S Aiole A3 B0l gl (slam
& De, 2018; Kim, 2003), L& 9I5] H/Q H| &L 54459 &
A E Brlol= Hl Qlo] 588 HEE oA gt SHAFES
TS 554 282 B7IRE ] AgATollA ARl Y
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