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Abstract 

BACKGROUND: The isokinetic muscle strength test system can quantitatively test the shoulder flexor and 

extensor muscles and objectively analyze the relationship between size and balance of flexor and 

extensor. Therefore, it could be used for strength training monitoring as well as prediction and 

rehabilitation of sports injuries.  

OBJECTIVE: To understand shoulder flexor and extensor strength characteristics of adolescent softball 

players, and find out shortcomings in the shoulder flexor and extensor strength to provide guidance for 

adolescent athletes’ strength training and point out possible sports injury risks caused by imbalanced strength. 

METHODS: ISOMED2000 isokinetic testing system (D&R, Germany) was employed to test the isokinetic 

strength of shoulder flexor and extensor of 12 adolescent female softball players from Shanghai Sports 

University, China.  

RESULTS AND CONCLUSION: With the increase of test speed, the bilateral shoulder flexor and extensor 

peak torque, the flexor and extensor average power ratio, and the flexor and extensor powers were 

reduced, but the flexor and extensor average power was on the rise. Under the same test speed, flexor 

and extensor peak torque, the flexor and extensor peak torque ratio, the flexor and extensor average 

power, the flexor and extensor average power ratio and the flexor powers of the throwing shoulder were 

significantly larger than those of the non-throwing shoulder (P < 0.05), while the extensor peak torque and 

the extensor average power of the throwing and non-throwing shoulders showed no significant differences 

(P > 0.05). Under the same test speed, bilateral shoulder homonymous flexor strength ratio was larger 

than that of the extensor, and the extensor power of the throwing shoulder was less than that of the 

non-throwing shoulder. The ratio of homolateral shoulder flexor and extensor ranged from 70% to 80%. 

These results indicate that there is a significant difference between the flexor strength of the bilateral 

shoulders in adolescent softball players, but the bilateral extensor strength is similar. Flexor fast strength 

and extensor maximum strength of the throwing shoulder are lower. Besides, the isokinetic muscle 

strength test system can be used to evaluate the flexor and extensor strength in adolescent softball 

athletes, based on which coaches can give targeted strength training in adolescent softball athletes. 

Subject headings: Shoulder Joint; Muscle Strength; Adolescent 
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� 1  ��������	
��                                                                      (x

�

±s
n=12) 

Table 1  Peak torque of shoulder flexor and extensor 

��������	
�

�

P < 0.05� 


� ����  ��� 

  60 (°)/s    240 (°)/s 60 (°)/s 240 (°)/s 

�����(N·m) 42.34±10.30 34.41±6.4 48.26±12.50 40.72±5.30 

��	����(N·m/kg) 0.71±0.17         0.58±0.11   0.81±0.21

�

   0.68±0.09

�

 

�����(N·m) 58.26±16.20 49.34±12.6 63.11±2.60 54.62±2.60 

��	����(N·m/kg) 0.98±0.27 0.83±0.21 1.06±0.04

�

    0.91±0.04

�

 

 

� 2  ������	���(x

�

±s
n=12
��/��×100%)

Table 2  Peak torque ratio of shoulder flexor and extensor 

��� ����� 

 60 (°)/s 240 (°)/s       

���� 72.67±12.4 69.74±10.3      

��� 76.47±11.2

�

 74.55±23.5

�
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3  �����  Analysis and discussion 
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Table 3  Muscle strength ratio of shoulder homonymous 

flexor and extensor 

������ ��	
�                              

 60 (°)/s 240 (°)/s       

�� 12.27±5.80 11.01±7.40   


� 7.60±1.80 6.05±3.40  

 

� 5  ������	���              (x

�

±s�n=12�J) 

Table 5  Powers of the shoulder flexor and extensor     

������ ���� ���                

 60 (°)/s 240 (°)/s 60 (°)/s 240 (°)/s 

�� 62.5±7.0 47.3±4.8 70.5±9.4

�

 47.6.8±7.2

�

 


� 67.4±13.2 54.3±16.8 66.2±10.8 52.2±10.8 

 

� 4  ������	���������      (x
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Table 4  Average powers of shoulder flexor and extensor and 

their ratio 

 

�� ���� ���               

 60 (°)/s    240 (°)/s 60 (°)/s 240 (°)/s 

��(J/s) 29.4±9.2 51.5±10.1 34.3±3.4
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 54.3±6.5
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	�(J/s) 39.4±6.9 82.5±9.4 40.6±5.4 83.6±7.6 

�	�
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�  0.75±0.14 0.62±0.37 0.84±0.37
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 0.65±0.34
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