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Abstract This study was conducted to compare the muscle strength, muscle power, and H/Q ratio according to energy
system contribution in athletes participating in various sports. Subjects of the study were assigned into an Anaerobic
Exercise Group (AEG, n=60; Short-Distance, Weight Lifting, Jumping, Throwing, Bowling, Golf) and an Endurance
Exercise Group (EEG, n=60; Modern Pentathlon, Field Hockey, Handball, Cycle, Boxing, Rowing) groups. Isokinetic
peak torque/body weight% and flexor/extensor ratio at 60, 180 deg/sec of knee extension and flexion were measured
using an cybex 770. Data analysis was conducted using an independent t-test and one-way ANOVA. Based on the
results of this study, there was higher extension, flexion strength and flexion power in the AEG than the EEG
(p<0.05). We also confirmed higher muscle strength and muscle power in short distance and jumping athletes than
other athletes participating in other events (p<0.05). However, there was no significant difference within the endurance
exercise group. The HS ratio was within a stable range of 50% to 60% in all events. Collectively, the outcomes of
this study indicate that routine physiological and performance testing can provide measurable benefits for elite athletes
and their coaches.
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Table 1. Classification of sport events according to
energy contribution [14]

Energy contribution
Group
(%)
Short-Distance 90
Weight lifting 98
AEG Jumping 96
(N=60) Throwing 97
Bowling 93
Golf 92
Modern Pentathlon 5
Field hockey 30
EEG Handball 10
(N=60) Cycle 21
Boxing 45
Rowing 40
2.3 A% ‘m
L

(Independent t-test) S A}--3H5].2.
E

o
ZpolE HF37] 913 YU FHEA] (One-way ANOVA)

il £ AN, Zol7} ol A e A9 Tukey
A ALEs B A QA A AAREL B g Agaie AEPTE SYAYS. RE U2 B
A, 72+ 24 A 33 dA5S B9 34?:.‘1}7P AUlel o so)ze (=052 AAFAT.
Table 2. The characteristics of subjects
o Variable l-(lgil;t V\(/le;:;ﬁ Bog;;)fat Age(yrs)
Short-Distance(n=14) 179.2+4.9 72.7+5.1 14.843.7 21.4+0.7
Weight lifting(n=14) 174.1£6.6 93.8+17.5 21.5+4.8 21.7+0.7
AEG(N=60) Jumping(n=7) 183.0£3.5 71.7+4.0 14.3£3.4 21.9+0.6
Throwing(n=7) 182.7+4.7 98.7+12.7 21.5+5.9 21.6+0.9
Bowling(n=7) 174.6+4.9 73.8+7.6 19.6+2.6 21.6+0.8
Golf(n=11) 176.6+4.3 73.4+6.3 19.143.5 21.5+0.7
Modern Pentathlon(n=11) 178.1+4.8 69.3+3.7 13.84£2.0 21.7+0.9
Field hockey(n=12) 175.945.1 71.3+6.3 16.74£3.0 21.5+1.0
EEG(N-60) Handball(n=9) 1782454 78.9+6.8 16.3+4.7 21.6£1.3
Cycle(n=11) 174.7+7.4 70.2+11.9 14.942.5 21.5+0.8
Boxing(n=11) 1754+7.2 68.2411.3 13.142.8 21.8£1.0
Rowing(n=6) 183.9+54 81.0+7.9 14.5+2.7 21.6+0.9

Means + SD, AEG: Anaerobic Exercise Group, EEG: Endurance Exercise Group.
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TR, AR S JYEATY 54 T vAE 9%
3. A4} (p=025), WEN B2 PAANE BN Ao {3
S e FEo] 236.7432.8% 2 JEFE 178.9+31.8%
31 T e FE AL HAZEH A (p=001), FHEZ 170.0£16.2% (p=001), AL
H| L 143.4+14.9% (p=001), =ZF5 169.7+29.1% (p=.001),
F2o] 2 FERE EARREAIAD ] oge B 199.1:17.2% (p=048)0l M]3 £ Aow o
ZAAVE A7) Table 39 2Uh Faba geka faba g BT e s S el 5 el
e A 7 guulad A Faka eEve]  HEREA @it
318.1455.8% %2 At EE T 294.7£32.6%°l H] 3
oF 7.33% U & 28-S #3se oE JEyoH Table 4. Knee flexion muscle strength
(p=006), e} F5 PAbdate BAG A0 84 Tow | O
~ Group Mean+SD Fval p-value
GAg] FEo] 365.1441.6%% FHEFE 291.1+38.9% valve | o e
(p=013), EHFE 271.0£30.3% (p=.001), ZZFE& Short-Distance | 236.7+32.8" "
283.5+41.6% (p=001)cll W3] %S Hoz vpehylch Weight lifting | 17895318 |\ 074402
- Jumpin 199.1£17.2"
e Ak SEAT el F5E Aolsh ekt A g
ororc) (N=60) Throwing 170.0£162" * | F-value
) . 14.743"
i Bowling 143.4+149" " prvalue
Golf 169.7429.1° 025"
Table 3. Knee extension muscle strength post-hoc : a > bedef/c>e F-value
ol -tost Modern Pentathlon 173.2423.3 12.887#
Group Mean+SD F-\? alue p-value Field hockey 171.3+24.3 17414243
Frvalue EEG Handball 175.6£33.6 o
Short-Dist 365.1+41.6"
or-istance (N=60) Cycle 1803+16.0 | F-value
Weight lifting | 325.9+50.9 - 0.203
318.1£55.8 Boxing 171.7+£30.4
AEG Jumping 337.2+50.5 Rowi 171.7419.6
owin, . .
(N=60) Throwing 291.1£38.9" | F-value -
. . 6.359" Values are Means £ SD. *p<.05, * * p<.001, # F<.05
Bowling 271.0£30.3" " al AEG: a=Short-Distance, b=Weight lifting, c=Jumping, d=Throwing,
p-value _ .
Golf 283.5¢41.6" " 006" e=Bowling, £=Golf
post-hoc : a > de,f
Modern Pentathlon| 303.2+25.3 F-value 1]
12.061* 3.3 FEo W& 5 M Hviuke] Bl
Field hockey 293.9+30.4
294.7+32.6 Sk
EEG Handball 2903+31.9
(N=60) Cycle 299.9+24.6 | F-value FTHo] WE FERE QEATF2RIEDY s
0.374
Boxing 289.4+47.8 AAFSE A3} Table 59 2t} FAh2 Ay} §244 =
Rowing | 286.5:39.3 e Aw 7 Auhng 4% Tk eEgdel
Values are Means + SD. *p<.05, * * p<.001, # F<.05
> > 0, [SIPNEY IR ==84 | 0, 3l
AEG: a=Short-Distance, b=Weight lifting, c=Jumping, d=Throwing, 209.3+30.9% % frabh e 199.6£23.8%¢1 Hls]
e=Bovling, f-Golf ok 4.64% Ul F 2HL BHE A0R EAR B
A1 Apol= YEhtA e kthp=.058). He W =
32 FHo] wE T AT AUTY U 8 PAARE 243 A3 3 9 B3ol
H|nl 240.8+30.3% %2 9T 202.6+23.4% (p=.002), T3
TE 2 FEIE IA1AEYT (F4D) SEHE FTE 200.2+18.0% (p=01), =HITH 178.1+15.4%
— Zuz - 3 =o
ZAAVE A7} Table 49 2th FA Mk} 944 7 (p=.001), FEZF 5 197.9+25.4% (p=.001)°l H]3)] =2
9o HY 7k Abae Ar 2As SEH o Aoz Yehtth 28y fkA S5 el F5
=R or
187.94402%% 414 S5 174.1424.3%0] g 2 Aok vEhA] ek,
°F 735% ©l & ZEE BIste slow yEhwon
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Table 5. Knee extension muscle power Table 6. Knee flexion muscle power
t-test t-test
Group MeantSD Total p-value Group Mean+SD Total p-value
F-value F-value
F-value F-value
Short-Distance 240.8+30.3" " Short-Distance 180.4+22.37 "
Weight lifting 202.6£23.4" | 209.3+30.9 Weight lifting 134442227 " | 141.4430.8
AEG Jumping 217.7425.1 AEG Jumping 146.8+10.3" "
(N=60) Throwing 200.2+18.0" F-value (N=60) Throwing 128.4£13.3" " | F-value
Bowling 1781154 " | 7854" | o yalue Bowling 103.5418.6° " | 17.760° | o yapue
Golf 197.9+254" " .058 Golf 129.6+21.1" " 013"
post-hoc : a > bdef/c>e post-hoc : a > be,def /b>/c>e
Modern Pentathlon | 209.4+21.7 F-value Modern Pentathlon | 138.0+24.8 F-value
Field hockey 196.0£26.9 | 199.6+23.8 | 3464 Field hockey 1244+18.9 | 128.5425.0 | 2773
EEG Handball 187.6+19.9 EEG Handball 125.0+20.5
(N=60) Cycle 204.6+18.1 F-value (N=60) Cycle 125.4+40.1 F-value
Boxing 185.8+20.5 2.644 Boxing 122.0£17.5 0.769
Rowing 215.8426.5 Rowing 137.4+17.6
Values are Means £ SD. *p<.05, * * p<.001, # F<.05 Values are Means + SD. *p<.05, * * p<001, # F<05

AEG: a=Short-Distance, b=Weight
e=Bowling, f=Golf

lifting, c=Jumping, d=Throwing,

=3 Fiuke] g

141.4+30.8%
ok 9.13% Tt
(p=013). Fet
9Ag FEo] 180.4+22.3%%
(p=001), FHFE 1284+13.3 (p=001), EHF=
103.5£18.6% (p=-001), ZZFE 129.6421.1% (p=001),
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AEG: a=Short-Distance, b=Weight lifting, c=Jumping, d=Throwing,
e=Bowling, f=Golf
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