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This study aimed to investigate exposure adjusted injury incidence rates and profiles associated with training and competition in an elite taekwondo athlete population. 82 athletes were investigated for injuries over a period of 5 years. Individual fight time exposure for training and competition was recorded. The type and location of the injuries were classified and exposure-adjusted injury incidence rates (IIR) were calculated per 1000 h for training and competition. 66 athletes with a mean age of 19.3±4.2 years and 172 injuries were included in the final data assessment. The exposure adjusted IIR was significantly higher during competition (p<0.001) with a rate ratio of 6.33 (95% CI 4.58–8.69). Ankle and foot region as well as hand and wrist were most affected with significant higher IIR in competition (p<0.001). Joint injuries, fractures, and bruising occurred the most. Fractures occurred mainly to the hand and wrist region. Future investigations should focus on exposure adjusted injury data including analyses of the detailed mechanism leading to especially severe injuries to improve specific injury prevention in competition and promote evolution of protective gear.







[bookmark: N10C79]
Key words

taekwondo - 
athletic injuries - 
martial arts - 
hand injuries - 
ankle injuries





 

[bookmark: ]

[bookmark: N1145B]
	
References


	
[bookmark: R7572-0001]1 

Pieter W, 


Fife GP, 


O'Sullivan DM. 

Competition injuries in taekwondo: A literature review and suggestions for prevention and surveillance. Br J Sports Med 2012; 46: 485-491 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0002]2 

Bridge CA, 


Ferreira da Silva Santos J, 


Chaabène H, 


Pieter W, 


Franchini E. 

Physical and physiological profiles of taekwondo athletes. Sports Med 2014; 44: 713-733 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0003]3 

Altarriba-Bartes A, 


Drobnic F, 


Til L, 


Malliaropoulos N, 


Montoro JB, 


Irurtia A. 

Epidemiology of injuries in elite taekwondo athletes: Two Olympic periods cross-sectional retrospective study. BMJ Open 2014; 4: e004605 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0004]4 

Bromley SJ, 


Drew MK, 


Talpey S, 


McIntosh AS, 


Finch CF. 

A systematic review of prospective epidemiological research into injury and illness in Olympic combat sport. Br J Sports Med 2018; 52: 8-16 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0005]5 

Kazemi M, 


Shearer H, 


Choung YS. 

Pre-competition habits and injuries in Taekwondo athletes. BMC Musculoskelet Disord 2005; 6: 26 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0006]6 

Park KJ, 


Song BB. 

Injuries in female and male elite taekwondo athletes: A 10-year prospective, epidemiological study of 1466 injuries sustained during 250 000 training hours. Br J Sports Med 2018; 52: 735-740 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0007]7 

Engebretsen L, 


Soligard T, 


Steffen K, 


Alonso JM, 


Aubry M, 


Budgett R, 


Dvorak J, 


Jegathesan M, 


Meeuwisse WH, 


Mountjoy M, 


Palmer-Green D, 


Vanhegan I, 


Renström PA. 

Sports injuries and illnesses during the London Summer Olympic Games 2012. Br J Sports Med 2013; 47: 407-414 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0008]8 

Fortina M, 


Mangano S, 


Carta S, 


Carulli C. 

Analysis of injuries and risk factors in taekwondo during the 2014 Italian University Championship. Joints 2017; 5: 168-172 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R7572-0009]9 

Lystad RP, 


Graham PL, 


Poulos RG. 

Exposure-adjusted incidence rates and severity of competition injuries in Australian amateur taekwondo athletes: A 2-year prospective study. Br J Sports Med 2013; 47: 441-446 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0010]10 

Lystad RP, 


Graham PL, 


Poulos RG. 

Epidemiology of training injuries in amateur taekwondo athletes: A retrospective cohort study. Biol Sport 2015; 32: 213-218 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0011]11 

Soligard T, 


Steffen K, 


Palmer D, 


Alonso JM, 


Bahr R, 


Lopes AD, 


Dvorak J, 


Grant ME, 


Meeuwisse W, 


Mountjoy M, 


Pena Costa LO, 


Salmina N, 


Budgett R, 


Engebretsen L. 

Sports injury and illness incidence in the Rio de Janeiro 2016 Olympic Summer Games: A prospective study of 11274 athletes from 207 countries. Br J Sports Med 2017; 51: 1265-1271 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0012]12 

Thomas RE, 


Thomas BC, 


Vaska MM. 

Injuries in taekwando: Systematic review. Phys Sportsmed 2017; 45: 372-390 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0013]13 

Schlüter-Brust K, 


Leistenschneider P, 


Dargel J, 


Springorum HP, 


Eysel P, 


Michael JW. 

Acute injuries in Taekwondo. Int J Sports Med 2011; 32: 629-634 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R7572-0014]14 

Kazemi M, 


Pieter W. 

Injuries at the Canadian National Tae Kwon Do championships: A prospective study. BMC Musculoskelet Disord 2004; 5: 22 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0015]15 

Koh JO, 


Cassidy JD. 

Incidence Study of head blows and concussions in competition Taekwondo. Clin J Sport Med 2004; 14: 72-79 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0016]16 

Hootman JM, 


Dick R, 


Agel J. 

Epidemiology of collegiate injuries for 15 sports: summary and recommendations for injury prevention initiatives. J Athl Train 2007; 42: 311-319 





PubMedGoogle Scholar





	
[bookmark: R7572-0017]17 

Lystad RP, 


Pollard H, 


Graham PL. 

Epidemiology of injuries in competition taekwondo: A meta-analysis of observational studies. J Sci Med Sport 2009; 12: 614-621 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0018]18 

Arriaza R, 


Leyes M, 


Zaeimkohan H, 


Arriaza A. 

The injury profile of Karate World Championships: New rules, less injuries. Knee Surg Sports Traumatol Arthrosc 2009; 17: 1437-1442 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0019]19 

Junge A, 


Engebretsen L, 


Alonso JM, 


Renström P, 


Mountjoy M, 


Aubry M, 


Dvorak J. 

Injury surveillance in multi-sport events: The International Olympic Committee approach. Br J Sports Med 2008; 42: 413-421 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0020]20 

Rae K, 


Britt H, 


Orchard J, 


Finch C. 

Classifying sports medicine diagnoses: A comparison of the International classification of diseases 10-Australian modification (ICD-10-AM) and the Orchard sports injury classification system (OSICS-8). Br J Sports Med 2005; 39: 907-911 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0021]21 

Pieter W, 


Zemper ED. 

Injury rates in children participating in taekwondo competition. J Trauma 1997; 43: 89-95. discussion 95-6 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0022]22 

Zemper ED, 


Pieter W. 

Injury rates during the 1988 US Olympic Team Trials for taekwondo. Br J Sports Med 1989; 23: 161-164 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0023]23 

Ziaee V, 


Rahmani SH, 


Rostami M. 

Injury rates in Iranian taekwondo athletes; A prospective study. Asian J Sports Med 2010; 1: 23-28 





PubMedGoogle Scholar





	
[bookmark: R7572-0024]24 

Drury BT, 


Lehman TP, 


Rayan G. 

Hand and wrist injuries in boxing and the martial arts. Hand Clin 2017; 33: 97-106 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0025]25 

Lautenbach F, 


Lobinger BH. 

Cortisol predicts performance during competition: Preliminary results of a field study with elite adolescent taekwondo athletes. Appl Psychophysiol Biofeedback 2018; 43: 275-280 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0026]26 

Burke DT, 


Barfoot K, 


Bryant S, 


Schneider JC, 


Kim HJ, 


Levin G. 

Effect of implementation of safety measures in tae kwon do competition. Br J Sports Med 2003; 37: 401-404 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0027]27 

Demorest RA, 


Koutures C. 

Youth participation and injury risk in martial arts. Pediatrics 2016; 138: e20163022 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0028]28 

Fife GP, 


O'Sullivan DM, 


Pieter W, 


Cook DP, 


Kaminski TW. 

Effects of Olympic-style taekwondo kicks on an instrumented head-form and resultant injury measures. Br J Sports Med 2013; 47: 1161-1165 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0029]29 

Koh JO, 


Watkinson EJ, 


Yoon YJ. 

Video analysis of head blows leading to concussion in competition Taekwondo. Brain Inj 2004; 18: 1287-1296 





CrossrefPubMedGoogle Scholar





	
[bookmark: R7572-0030]30 

Harriss DJ, 


Macsween A, 


Atkinson G. 

Standards for ethics in sport and exercise science research: 2020 update.. Int J Sports Med 2019; 40: 813-817 





Article in Thieme ConnectPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 50.19.159.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  