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Abstract: By using the Isomed 2000 isokinetic muscle strength test system made in Germany, the authors did an 

isokinetic muscle strength test on the elbow joint flexors and extensors of 7 climbers (1 excellent climber and 6 or-

dinary climbers) at the angular speeds of 60(°)/s, 120(°)/s and 180(°)/s, and calculated coefficient of variation to 

evaluate the differences and balance between their left and right hands, and between their flexors and extensors. The 

authors tried to find out the unique biomechanical characteristics of the elbow joint flexors and extensors of the ex-

cellent rock climber, so as to provide a reference criterion for guiding scientific climber screening and training. The 

peak torques of the extensors of the excellent climber were basically the same as those of the ordinary climbers, 

there were no significantly differences, however, the peak torques of his left and right hand flexors, measured at the 

three angular speeds, were all significantly greater those of the ordinary climbers (P<0.05); the peak torque occur-

rence angles of the flexors of the excellent climber were not significantly different from those of the ordinary 

climbers, however, the peak torque occurrence angles of his extensors were all approximately 36°, significantly 

smaller than those of the ordinary climbers, which were approximately 80° (P<0.01); there were no significant dif-

ferences between the excellent climber’s left and right hands, no matter in terms of flexor peak torque or in terms of 

extensor peak torque, their CVs were all significantly smaller than those of the ordinary climbers (P<0.05), while 
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the peak torque of the right hand of the ordinary climbers was significantly greater than that of their left hand 

(P<0.01); the differences between the peak torques of the flexors and extensors of the excellent climber were small, 

no mater in terms of his left hand or in terms of his right hand, their CVs were all significantly smaller than those of 

the ordinary climbers (P<0.01). The results indicated the following: in terms of the elbow joints of a rock climber, 

powerful flexors, extensors with a faster contraction speed, as well as muscle strength balance between left and right 

hands and between flexor and extensor, are likely important factors for the rock climber to achieve an outstanding 

result in a competition. 
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n/
60 (°)/s 120 (°)/s 180 (°)/s 60 (°)/s 120 (°)/s 180 (°)/s

 1 49.001) 48.002) 50.001) 51.001) 48.00 47.001)

 6 34.00±9.46 33.17±7.86 34.50±9.68 40.17±8.93 40.00±9.34 39.50±9.98 
1) P<0.05 2) P<0.01 

(°)

n/
60 (°)/s 120 (°)/s 180 (°)/s 60 (°)/s 120 (°)/s 180 (°)/s

 1 47.00 45.00 42.00 51.00 52.00 47.00 
 6 50.33±5.28 46.33±8.50 47.25±10.05 48.85±5.49 43.33±8.33 35.25±7.76

(°)

(°)

n/
60 (°)/s 120 (°)/s 180 (°)/s 60 (°)/s 120 (°)/s 180 (°)/s

 1 89.00 77.00 61.00 87.00 80.00 66.00 
 6 89.67±5.32 74.00±25.79 64.75±25.59 85.50±18.12 77.83±11.60 71.50±14.61

(°) (°)

(°)

n/
60 (°)/s 120 (°)/s 180 (°)/s 60 (°)/s 120 (°)/s 180 (°)/s

 1 35.002) 33.002) 35.002) 35.002) 36.001) 40.001)

 6 81.17±14.72 73.00±9.09 76.25±5.91 75.83±13.96 73.67±28.81 86.75±28.93
       1) P<0.05 2) P<0.01 

(°)
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n/

1 0.024±0.0221) 0.080±0.0221) 0.092±0.088 0.052±0.048 

6 0.127±0.070 0.143±0.129 0.196±0.155 0.125±0.144 

1) P<0.05 

n/

1 0.066 0±0.049 92) 0.018 8±0.032 61) 0.521 5±0.122 52) 0.548 7±0.208 22)

6 0.254 5±0.208 8 0.183 9±0.112 2 0.189 3±0.163 9 0.170 3±0.167 3 

1) P<0.05 2) P<0.01 

(°)

(°)
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