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The Comparison of Physical Fitness Factors between Korea Water Polo National-team
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PURPOSE: The purpose of the study was to evaluate isokinetic muscle strength (IMS), anaerobic power, basic physical fitness, and body
composition of Korean water polo athletes in the national team (NT) and reserve team (RT).

METHODS: Tiwenty-nine male water polo athletes (aged 22.2 +1.9 years) including 14 NT and 15 RT athletes participated in this study.
The participants were evaluated for physiological parameters such as body composition, physical fitness, IMS, and anaerobic power. The
IMS of the knees and shoulders (60°/s, 180°/s, and 240°/s, indicating maximal muscle strength, muscle power, and muscle endurance,
respectively) and trunk (30°/s and 120°/s) were measured using a dynamometer (NORM, CSMI, USA). Anaerobic parameters were
also measured using the 30-s maximal ergometer cycling Wingate test (Monark, Sweden).

RESULTS: No significant differences in the IMS of the knee were found between two groups. Although the IMSs of shoulder flexion at
180°/s and 60°/s were not significantly different between the two groups, the IMSs of shoulder extension at 180°sec and 60°/s in NT
athletes were higher than those in RT athletes (p<.05, p<.01). There were no significant differences between the NT and RT (NS)
groups in the left and right knee flexion/extension ratios (H/Q ratio, 60°sec, 180%sec). However, a significant difference was found in the
right shoulder extension/flexion ratio (E/F ratio) between the two groups. Although height, muscle mass, fat mass, and Wingate anaerobic
power were not significantly different between the two groups, the FEV1 and FVC of NT athletes were higher than those of RT athletes,
respectively (p<.05, p<.01).

CONCLUSIONS: These results suggest the athletic characteristics of water polo players who pass and shoot and make swimming move-
ments. The difference in the shoulder extensor muscle strength was one of the determining factors for the performance of water polo
athletes.
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Table 1. The comparisons of physical characteristics of Korea national and
reserve team of water polo athlete

National Reserve
Total
(n=29) team team t p

(n=14) (n=15)
Age (yr) 222+19 238+19 206+2.0%* 4327 .000
Height (cm) 181.9+59 182.7+56 181.1+6.2 0.740 A66
Weight (kg) 82.1+9.3 86.5+9.1 780+7.6* 2.726 011
BMI(kg/m? 249+26 259429 239+18* 2.326 .032
FM (kg) 128+54 147+68 11.0+29 1.559 31
FFM (kg) 69.5+64 71.8+t55 67.3+6.6 1.952 061
Fat (%) 153+47 167158 140+32 1.559 31
MM (kg) 655+60 67.7+t51 634+62 2.004 055
SMM (kg) 387+66 39.0+88 384+40 0.269 790
Mean = SD.

FM, Body fat mass; FFM, Fat free mass; MM, Muscle mass; SMM, Skeletal
muscle mass.
*p < .05, ***p <.001 vs. National team.
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Table 2. The comparisons of basic physical strength of Korea national and
reserve team of water polo athlete

Total National ~ Reserve
(n=29) team team t p
(n=14) (n=15)

R-Grip strength (kg) 49.1+7.0 513+59 47.1+74 1684 .104
L-Grip strength (kg) 47.6+6.5 49.8+69 456+54 1841 077
Sit up (times) 526+6.7 540+70 51.6+6.6 0.779 443
Pull up (times) 9.8+5.1 11.0+£49 85+5.1 1402 172
Sargentjump (cm) 42.1+43 430+43 41.1+4.1 1410 a71
ASF (cm) 106+£96 104+110 108+84 -0.105 917
PSF (cm) 609+48 61.2+1 60.7+£55 0276 785
FEVT (L) 48+05 5.0+04 46+06* 2634 .014
FVC (L) 58+06 6.2+05 55+06* 3.185 .004
Mean +SD.

R, Right; L, Left; ASF, Anterior somatic flexion; PSF, Posterior somatic flexion;
FEV1, Forced expiratory volume in one second; FVC, Forced vital capacity.
*p<.05,**p <.01 vs. National team.
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Table 3. The comparisons of knee isokinetic muscle function of Korea national and reserve team of water polo athlete

Total (n=29) National team (n=14) Reserve team (n=15) t p

KE60 (%BW) R 262.2+34.6" 263.3+26.0 26131415 0.153 880

L 255.6+32.1% 256.9+33.9 2546+31.7 0.181 858
KF60 (%BW) R 149.8+20.6 147.9+£22.0 151.4+20.0 -0.447 658

L 140.4+18.8 1414+18.1 139.6+20.0 0.246 808
KE180 (%BW) R 200.5+19.5%* 199.7+£21.1 201.1+£187 -0.191 850

L 200.5+22.5% 203.7+£229 197.7+£226 0.669 491
KF180 (%BW) R 111.3+£15.6 114.2+20.1 108.8+10.5 0.901 376

L 106.7+11.8 109.1+13.8 104.6+9.8 0.998 328
KE240 (%BW) R 4,640.5+480.0"* 4,684.0+566.6 4,602.7 £407.3 0.440 664

L 4,654.8 +495 5% 4,7289+563.7 4,590.5+437.7 0.731 471
KF240 (%BW) R 2,433.5+426.7 2,544.2+504.3 2,337.5+3344 1.295 207

L 2,3454+3844 24049+412.7 2,293.8+364.5 0.757 456
Mean +SD.

KE, knee-extensor; KF, knee-flexor; 60, 60°/sec %BW; 180, 180°/sec %BW; 240, 240°/sec %BW; R, Right; L, Left.

#H

'p<0.001 to flexion with independent t-test.

Table 4. The comparisons of shoulder isokinetic muscle function of Korea national and reserve team of water polo athlete

Total (n=29) National team (n=14) Reserve team (n=15) t p
SE60 (%BW) R 128.8+20.5%* 1404+17.8 118.0+16.9%* 3479 .002
L 123.8+ 152" 132.8+13.9 117.8+13,3% 2.737 011
SF60 (%BW) R 79.6+£122 81.6+122 77.7+123 858 .398
L 78.7+120 79.2+9.0 783139 173 864
SE180 (%BW) R 110.7 £14.8" 1179+14.2 104.0+12.3** 2.827 .009
L 107.2+13.6"* 113.9+11.8 102.8+13.3* 2614 .015
SF180 (%BW) R 75.1£8.1 749+10.3 753£55 -134 894
L 703%7.7 70.9+6.1 69.9+8.9 498 623

Mean £SD.

SE, shoulder- extensor; SF, shoulder-flexor; 60, 60°/sec %BW; 180, 180°/sec %BW; R, Right; L, Left.

*p<.05,**p<.01 vs. National team;

Yuezhu Zhou, et al. «
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p <0.001 to flexion with independent t-test.
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Table 5. The comparisons of trunk isokinetic muscle function of Korea national and reserve team of water polo athlete

Total (n=29) National team (n=14) Reserve team (n=15) t p
TRUNK30 (%BW) Ext. 354.0+50.2 384.2+51.8 365.5+60.6 0.875 389
FIx. 3444+57.2 3424+35.8 304.6 +26.7** 3.162 .004
TRUNK120 (%BW) Ext. 471.0+58.0* 482.9+583 459.0+57.3 1.853 .075
FIx. 488.7+62.0 503.1+68.1 4743+53.9 0407 687

Mean +SD.
TRUNK, trunk isokinetic muscle strength; 30, 30°/sec %BW; 120, 120°/sec %BW; Ext, Extensor; FIx, Flexor.
**p<.01 vs. National team; *'p <.01 to flexion with independent t-test.

Table 6. The comparisons of anaerobic power by wingate test of Korea national and reserve team of water polo athlete

Total (n=29) National team (n=14)  Reserve team (n=15) t p
Peak power (W/kg) 13.0+£15 133£15 127+14 1.056 301
Mean power (W/kg) 8.1£0.6 8.0+0.5 83+0.7 -1.465 155
Mean +SD.
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Table 7. Correlation between knee and shoulder at 60°/sec, 180°sec, and basic physical strength, and anaerobic power of national team reserve team

BW (kg) BMI (kg/m?) MM (kg) Fat (%) GS (kg) SJ (cm) PU (times) ~ WPP (W/kg) WMP (W/kg)
KE60 0.075 -0.080 0.238 -0.190 0.405* 0.363 0.147 0.081 0.047
KF60 0.134 -0.032 0.368 -0.278 0.417* 0.297 0.118 0.287 0.047
KE180 0.029 -0.188 0.280 -0.369 0.401* 0.598** 0.122 0.624** 0.495%*
KF180 -0.014 -0.051 0.287 -0.443* 0.320 0.570%* 0.383* 0.688** 0.381*
SE60 0.115 -0.066 0.271 -0.178 0.323 0.585** 0.597** 0.353 0.135
SF60 -0.038 -0.119 0.145 -0.255 0.274 0.643** 0.356 0.267 0.348
SE180 0.227 0.109 0.393* -0.166 0.422* 0.487** 0.571** 0.358 0.024
SF180 -0.279 -0.359 -0.020 -0.429* 0.055 0.621** 0.315 0.206 0.354
Correlation coefficient (r).

BW, body weight; BMI, body mass index; MM, muscle mass; Fat, Percent fat; GS, grip strength; SJ, sargent jump; PU, pull up; WPP, wingate peak power;
WMP, wingate mean power; KF, knee-flexor; 60, 60°/sec %BW; 180, 180°/sec %BW; 240, 240°/sec %BW; R, Right; L, Left.

*p<.05,**p<.01.
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