





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: British Journal of Sports Medicine]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 48, Issue 7 
	POTENTIAL RISK FACTORS FOR HAMSTRING MUSCLE STRAIN INJURY DURING THE LATE SWING PHASE OF SPRINTING


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Abstracts from the IOC World Conference on Prevention of Injury & Illness in Sport, Monaco 2014


  


  
  



  
      
  
  
    130


  


  
  



  
      
  
  
    
      POTENTIAL RISK FACTORS FOR HAMSTRING MUSCLE STRAIN INJURY DURING THE LATE SWING PHASE OF SPRINTING
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	A Higashihara1,2, 
	Y Nagano2, 
	T Ono3, 
	T Fukubayashi3

	[bookmark: aff-1]
1The Japan Society for the Promotion of Science, Tokyo, Japan

	[bookmark: aff-2]
2Niigata University of Health and Welfare, Department of Health and Sports, Niigata, Japan

	[bookmark: aff-3]
3Faculty of Sport Sciences, Waseda University, Saitama, Japan





  


  
  



  
      
  
  
    Abstract


Background The hamstring muscles are susceptible to strain injury during sprinting, and the biceps femoris long head (BFlh) is reportedly the most frequently injured muscle. Therefore, elucidation of the risk factors is of particular concern for injury prevention.




Objective To clarify the potential risk factors for the incidence of muscle strain injury in each hamstring muscle by comparing the time of occurrence of peak musculotendon length and electromyography (EMG) activation during the late swing phase of sprinting.




Design Descriptive laboratory study.




Setting Male college track and field athletes.




Participants 13 male sprinters (age 20.2±0.6 years).




Intervention Full-body kinematics and EMG of the BFlh and semitendinosus (ST) were recorded during overground sprinting at maximum effort. The hamstring musculotendon lengths were computed by using a three-dimensional musculoskeletal model.




Main outcome measurements The time at the peak musculotendon length, in terms of percentage of the running gait cycle, was calculated and compared with that of the peak EMG activity.




Results The peak length of the BFlh and ST was observed during the late swing phase, at 86.7% [2.5%] and 81.1% [2.5%] gait cycle, respectively (mean [SD]). A significant difference was observed in the time of the peak musculotendon length (P<.001). Peak EMG activation time of the BFlh occurred significantly later (86.0% [7.9%] gait cycle, P<.01) than that of the ST (76.2% [7.8%] gait cycle). The peak musculotendon length was synchronous with the peak EMG activation in the BFlh, while a statistically significant difference was observed between these values in the ST (P<.05).




Conclusions The results indicate that the BFlh is exposed to instantaneous high tensile force during the late swing phase of sprinting, suggesting a higher potential risk for strain injury among the hamstring muscles.
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