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PURPOSE: The aim of this study was to evaluate the power change when increasing angular velocity from 180°/sec to 240°/sec in male
athletes during isokinetic knee joint tests.

METHODS: Isokinetic knee extension/flexion tests were conducted at angular velocities of 60, 180, and 240°/sec in 74 adult male ath-
letes from three sports (judo, field hockey, and canoeing). A basic physical fitness test and an anaerobic Wingate test were also con-
ducted. Peak torque (Nm) and power (watts) were compared for different angular velocities. Correlation analysis was used to evaluate
the relationship between power change. In addition, fitness and Wingate test results were compared between groups divided by
increased/decreased power change.

RESULTS: As angular velocity increased, peak torque decreased and muscle power significantly increased (p <.05). The rate of power
increase/decrease generated when the angular velocity changed from 180°/sec to 240°/sec showed a significant positive correlation
with muscle strength (grip strength, back strength) and peak revolutions per minute (RPM) in the Wingate test (p <.05). The group with
an increased power tendency at 240°/sec showed higher Wingate RPM results than the decreased power group (p<.05).

CONCLUSIONS: The change in power at high angular velocities may be used to predict an athlete’s speed ability, depending on
whether their muscle power increases or decreases from 180°/sec to 240°/sec.
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Table 1. Characteristics of participants

Sports Age(yr)  Height (cm) Fat (%) Weight (kg)
Total (74) 2564+436 176.04+6.62 17.60+582 79.87+20.65
Judo (19) 26.63+1.83 178.09+550 22.73+539 89.44+23.23
Canoe (15) 3153+£341 18268+575 19.71+4.78 94.74+3.83
Field hockey (40) 22.97+295 17258+5.00 14.37+4.08 65.00+6.76

Values are means and SD.
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Table 2. Isokinetic peak torque and power at 180°/sec, 240°/sec

Division Ex/Flex R/L °/sec M+£SD t
Nm/kg  Extension  Right 180  20232+27.76  22.076'
240 169.90+22.34
Left 180 197.58+24.89 22031
240 67.68+21.04
Flexion Right 180 115.60+17.52  12.069"
240 97.02+14.15
Left 180 11339+£17.30 10457
240 95.66+13.95
Watt/kg  Extension  Right 180 37475+56.59  -7.624
240 392.80+59.63
Left 180  372.82+£5036 -12.675
240 391.43+56.14
Flexion Right 180 23485+39.94  -2.182"
240 243.44+39.53
Left 180 23450+47.24 -1.777
240 242.13+51.29
Data are means +SD.
"p<.05.

https://www.ksep-es.org



https://doi.org/10.15857/ksep.2024.00094

3. 554 ZUEN 71=H= 7t ezt
K50 ZH5 5 sl w2 Zute] SH-E(180%sec 715 240%sec

SIS 5151 F 71121547 A B Sl B

Ju

EXERC SCi

A2 (p<.05), Oli'i éﬂ% %7!101 5‘41R Mol

Table 3. Correlation results between isokinetic values (Nm%BW, watt%BW) and physical fitness factors

Rl Power Agilty Endurance Flexibility Balance Strength Lo e
endurance power
WAP WPP
PU SI RE SJ VJ SS SRE LRE PA BS SR DB GSL GSR BS PR KG) (KG)
180°/sec REX Nm(%BW) -003 -168 .022 238 479" 469" .094 -024 -094 -110 114 125 -133 -203 -100 .136 .080 .330
Watt (%BW) -053 .104 387" 496 -025 .156 .055 .220 -249 215 138 145 571" 656" 756" 205 -015 454
LEX Nm(%BW) -040 -117 020 218 288 462" .148 -026 -133 -088 .075 030 -190 -212 -103 094 .102 211
Watt (%BW) -115 .078 331" 479" -005 .177 075 279 -252" 229" 136 .208 474" v 708 096 -030 471
RFL Nm(%BW) -111 -137 .085 278 .250° 411" .103 -020 -.166 -072 101 062 -153 -187 -095 .078 .086 .160
Watt (%BW) -125 .080 .338" 463" -040 .191 059 .232° -235 225 134 .180 457" 526" 689" 084 -028 455
LFL Nm(%BW) -020 .049 360" 427 -092 .113 .041 .166 -358" 215 .084 140 386" 457" 681" 232" .029 330
Watt (%BW) -125 .080 338 463" -040 .191 .059 232 -235 225 134 .180 457" 526" 689" 084 -028 455
240°/sec REX Nm (%BW) -065 -084 .034 241" 488 461" .039 -079 -179 -187 .109 037 056 010 .022 .180 .069 277
Watt (%BW) -108 .114 380" 496 -039 .138 .126 .222 -231" 166 139 165 581" 666" .762° 376 -018 444
LEX Nm(%BW) -049 -.103 .061 2720 399" 423" 029 -.104 -184 -174 .009 -024 001 -008 009 .169 .142 .266
Watt (%BW) -069 .122 347" 486 -051 108 .065 .117 -287 172 .080 166 551" 645" 751" 392" -013 420
RFL Nm (%BW) -062 -025 .077 293" 353" 458 -062 -.161 -161 -211 -034 -159 163 156 .093 187 206 .176
Watt (%BW) -081 .126 311° 406" -080 .115 .045 .157 -285" 203 -012 128 397" 478 637" 361" -010 476
LFL Nm(%BW) -053 .115 372" 475 .002 199 076 261 -214 210 179 174 551" 626 7360 .125 -043 447
Watt (%BW) -081 .126 311° 406" -080 .115 .045 .157 -285" 201 -012 128 397" 478" 637" 361" -010 476

REX, right extension; LEX, left extension; RFL, right flexion; LFL, left flexion; PU, push up; S|, sit up; RE, repeated jump; SJ, standing jump; VJ, vertical jump; SS, sidestep;
PA, pacer; SRE, sound reaction; LRE, light reaction; BS, back stretch; SR, sit & reach; DB, dynamic balance; GSL, left grip strength; GSR, right grip strength; BS, back

strength; WPP, wingate peak power; WAP, wingate average power; PR, peak rpm.
*p<.05.

Table 4. Correlation results (r) between muscle power (watt/kg) increase/decrease rate and basic fitness

Fitness index Extension-D Extension ND Flexion-D Flexion-ND
Muscular endurance Push-up -0.159 -262" 0.067 0.043
Sit-up 0.097 0.055 0.132 0.104
Repeated jump 0.08 0.022 0.13 0.045
Muscular power Standing jump 0.181 0.08 0.143 0.065
Vertical jump -0.016 -0.013 -0.045 -0.012
Agility Side-step -0.024 0.03 -0.036 0
Reaction-sound 0.121 313 -0.01 -0.033
Reaction-light -0.049 0.05 -0.189 -0.053
Endurance PACER -0.06 0.014 -0.062 -0.143
Flexibility Back-stretch -0.1 -0.185 -0.126 -0.003
Sit&reach 0.002 0.068 -0.014 -0.191
Balance Dynamic balance 0.106 0.137 0.028 0.04
Strength Grip-strength (left) 0.189 0.081 250 -0.009
Grip-strength (right) 253" 0.093 320 0.018
Back-strength 230" 0.114 0.222 0.081
Wingate power Wingate peak power 0.148 0.044 0.009 0.204
Peak RPM 766 M4 662" 544
Wingate average power 0.052 -0.014 0.031 0.028
Wingate power endurance  Wingate fatigue index -0.117 -0.105 -0.009 -0.088

Data are correlation coefficient between factors. Data are means correlation coefficient.

D, dominant; ND, Nondominant.
*p<.05.
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Table 5. Difference result of basic fitness and wingate test between groups
Dominant extension Non-dominant extension
Fitness index
DG (17) IG (57) DG (13) IG(61)
Muscular endurance Push-up (min) 76.76+11.43 73494932 79.38+10.08" 73.15+9.54
Sit-up (min) 52.53+9.41 52.56+7.25 51.85+8.86 52.7+7.54
Repeated jump (min) 94+9.16 100.18+11.24 96.46+8.18 99.25+11.57
Muscular power Standing jump (cm) 214.98+19.99 230.35+17.58" 218.03+£24.99 228.7+17.36°
Vertical jump (cm) 53.12+6.2 5435+5.15 53.69+7.54 54.15+4.89
Agility Side-step (/20 sec) 4747 +£3.97 47.53+3.31 48.15+4.62 47.38+3.17
Reaction-sound (sec) 0.248+0.028 0.251+0.021 0.234+0.023" 0.254+0.022
Reaction-light (sec) 0.306+0.119 0.280+0.022 0.269+0.021 0.289+0.065
Endurance PACER (laps) 97.35+10.64 98.35+12.75 92.15+9.04 99.39+12.5
Flexibility Back-stretch (kg) 53.18+7.02 5248+7.66 53.95+7.22 52.36+7.56
Sit&reach (cm) 10.65+7.72 12.09+£7.6 9.63+9.18 1222+7.22
Balance Dynamic balance (sec) 29.03+8.69 304+8.16 28.69+8.6 30.38+8.21
Grip-strength (left)(kg) 38.01+6.84 493441138 37.66+6.95 4867+1141
Strength Grip-strength (right)(kg) 39.71+8.74 53.61+13.51 38.78+9.42 529+134
Back-strength (kg) 112.68+35.51 137.64+29.5 110.73+£36.65 136.42+29.97
Power Wingate peak power (W/kg) 8.85+1.05 9.2+0.99 8.86+1 9.18+1.01
Peak RPM 178.06+5.68 199.81+14.71 179+6.88 198.18£15.45
Power endurance Wingate average power (W/kg) 6.64+0.59 6.94+0.92 6.67+0.55 6.91+091
Wingate fatigue index (%) 44.96 +4.65 40.38+5.18 4522+4.7 40634521
Data are means = SD.
DG, decrease group; IG, increase group.
*p <.05: between DG and IG in dominant and non-dominant extension.
Table 6. Difference result of basic fitness and wingate test according groups (DG, B-IG, A-IG)
Dominant extension Non-dominant extension
Fitness index
DG (17) B-IG (32) A-IG (25) DG (13) B-1G (39) A-IG (22)
Muscular endurance Push-up 76.76+1143 7297 £9.86 74161873 79.38+10.08%¢ 73.38+9.77 72.73+£9.31
Sit-up 52.53+9.41 52.38+7.59 5.80+6.93 51.85+8.86 5231+8.12 5341+6.49
Repeated jump 94+9.16°  102.03+1145 97.80+10.72 96.46+8.18 98.77+11.39 100.10£12.10
Muscular power Standing jump 214.98+19.99%¢ 230.34+2001 23037+14.27 218.03+24.99° 22559+1597 234.19+18.70
Vertical jump 53.12+6.2 54.53+4.79 54.12+5.67 53.69+7.54 53.89+4.67 54.59+5.34
Agility Side-step 4747 +£3.97 47.68+3.68 47.32+282 48.15+4.62 47.77£3.21 46.68+3.05
Reaction-sound 0.248+0.028 0.251+£0.021  0.251+0.020 0.234+0.023%¢ 0254+0024  0.250+0.023
Reaction-light 0.306+0.119 0.279+£0.022  0.281+0.022 0.269+0.021 0.300+£0.080  0.277+0.020
Strength Grip-strength (left) 38.01+6.84°¢ 49.13+£11.60 4962+11.34 37.66+6.95°¢ 47.20+12.39 51.27+£9.09
Grip-strength (right) 39.71+£874°¢  51.99+13.04 55.68+14.08 38.78+942°%¢  5135+1390 55.83+12.30
Back-strength 112.68+35.51%¢ 135.01+25.52 141.02+34.17 110.73+£36.65%¢ 130.74+27.63 146.50+31.91
Power Wingate peak power 8.85+1.05 9.13+£1.09 9.30+0.87 8.86+1 9.11+£1.08 9.30+£0.88
Peak RPM 178.06+568°¢ 188.53+7.89° 214.24+6.18 179+6.88%¢  194.87+14.25° 204.05+16.07
Power endurance Wingate average power 6.64+0.59 6.92+0.95 6.96+0.89 6.67+0.55 6.94+0.82 6.86+1.06
Wingate fatigue index 4496+4.65°¢  4037+524 40.40+5.20 4522 +4.75¢ 4041+£5.79 41.02+£4.09
Data are means = SD.

DG, decrease group; B-IG, increase below average group; A-IG, increase above average group.
A: significant difference with DG; B: significant difference with B-IG; C: significant difference with A-IG.
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