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Abstract


This study was designed to assess the effects of Ramadan-intermittent-fasting (RIF) and time-of-day on muscle power and fatigue during the Wingate test. In a randomized design, 10 football players completed a Wingate test at 07:00 and 17:00 h on 3 different occasions: one week before Ramadan (BR), the second week of Ramadan (SWR) and the fourth week of Ramadan (ER). There was an interval of 36-h between any 2 successive tests. During the Wingate test, peak power (PP), mean power (MP) and the fatigue index (FI) were recorded. While PP, MP and FI were greater in the evening than in the morning during BR (p<0.001), these diurnal variations in muscle power disappeared during the month of Ramadan (i. e., SWR and ER) due to a significant decrease in PP and MP in the evening (p<0.001). However, the diurnal variation in FI when measured at 17:00 h increased during this month (p<0.001). In addition, ratings of perceived exertion and fatigue were higher in the evening during Ramadan in comparison with BR. These results suggest that Ramadan might modify the circadian rhythm of muscle power and fatigue during the Wingate test by decreasing power output and increasing muscle fatigue at the time of the acrophase.





[bookmark: N10C32]
Key words

Ramadan fasting - 
anaerobic exercise - 
fatigue - 
diurnal variation - 
footballers





 

[bookmark: ]

[bookmark: N1118E]
	
References


	
[bookmark: R2199-0001]1 Bar-Or O. The Wingate anaerobic test, an update on methodology, reliability and validity. Sports Med 1987; 4: 381-394 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0002]2 Beltaifa L, Bouguerra R, Ben Salma C, Jabrane H, El-Khadhi A, Ben Rayana MC, Doghri T. Food intake and anthropometrical and biological parameters in adult Tunisians during fasting at Ramadan. East Mediterr Health J 2002; 8: 603-611 





PubMedGoogle Scholar





	
[bookmark: R2199-0003]3 Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports Exerc 1982; 14: 377-381 





PubMedGoogle Scholar





	
[bookmark: R2199-0004]4 Chaouachi A, Chamari K, Roky R, Wong P, Mbazaa A, Bartagi Z, Amri M. Lipid profiles of judo athletes during Ramadan. Int J Sports Med 2008; 29: 282-288 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R2199-0005]5 Chaouachi A, Coutts AJ, Chamari K, Wong DP, Chaouachi M, Chtara M, Roky R, Amri M. Effect of Ramadan on athletic performance in judo-athletes. J Strength Cond Res 2009; 23: 2702-2709 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0006]6 Chaouachi A, Coutts AJ, Wong del P, Roky R, Mbazaa A, Amri M, Chamari K. Haematological, inflammatory, and immunological responses in elite judo athletes maintaining high training loads during Ramadan. Appl Physiol Nutr Metab 2009; 34: 907-915 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0007]7 Chaouachi A, Leiper JB, Souissi N, Coutts AJ, Chamari K. Effects of Ramadan intermittent fasting on sports performance and training: A Review. Int J Sports Physiol Perform 2009; 4: 419-434 





PubMedGoogle Scholar





	
[bookmark: R2199-0008]8 Chennaoui M, Desgorces F, Drogou C, Boudjemaa B, Tomaszewski A, Depiesse F, Burnat P, Chalabi H, Gomez-Merino D. Effects of Ramadan fasting on physical performance and metabolic, hormonal, and inflammatory parameters in middle-distance runners. Appl Physiol Nutr Metab 2009; 34: 587-594 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0009]9 Chtourou H, Hammouda O, Souissi H, Chamari K, Chaouachi A, Souissi N. The effect of Ramadan fasting on physical performances, mood state and perceived exertion in young footballers. Asian J Sports Med 2011; 2: 163-171 





PubMedGoogle Scholar





	
[bookmark: R2199-0010]10 Chtourou H, Zarrouk N, Chaouachi A, Dogui M, Behm DG, Chamari K, Hug F, Souissi N. Diurnal variation in Wingate-test performance and associated electromyographic parameters. Chronobiol Int 2011; 28: 1-8 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0011]11 El Ati J, Beji C, Danguir J. Increased fat oxidation during Ramadan fasting in healthy women: an adaptative mechanism for body weight maintenance. Am J Clin Nutr 1995; 62: 302-307 





PubMedGoogle Scholar





	
[bookmark: R2199-0012]12 Ferguson LM, Rossi KA, Ward E, Jadwin E, Miller TA, Miller WC. Effects of caloric restriction and overnight fasting on cycling endurance performance. J Strength Cond Res 2009; 23: 560-570 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0013]13 Gauthier A, Davenne D, Martin A, Cometti G, Van Hoecke J. Diurnal rhythm of the muscular performance of elbow flexors during isometric contractions. Chronobiol Int 1996; 13: 135-146 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0014]14 Granier P, Mercier B, Mercier J, Anselme F, Préfaut C. Aerobic and anaerobic contribution to Wingate test performance in sprint and middle-distance runners. Eur J Appl Physiol 1995; 70: 58-65 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0015]15 Gueye L, Seck D, Samb A, Cisse F, Camara KJM. Physiological adaptations to exercise during a short-term fasting. Scr Med (Brno) 2003; 76: 291-296 





PubMedGoogle Scholar





	
[bookmark: R2199-0016]16 Harriss DJ, Atkinson G. Update – Ethical Standards in Sport and Exercise Science Research. Int J Sports Med 2011; 32: 819-821 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R2199-0017]17 Karli U, Guvenc A, Aslan A, Hazir T, Acikada C. Influence of Ramadan fasting on anaerobic performance and recovery following short time high intensity exercise. J Sports Sci Med 2007; 6: 490-497 





PubMedGoogle Scholar





	
[bookmark: R2199-0018]18 Kirkendall DT, Leiper JB, Bartagi Z, Dvorak J, Zerguini Y. The influence of Ramadan on physical performance measures in young Muslim footballers. J Sports Sci 2008; 26: 15-27 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0019]19 Lericollais R, Gauthier A, Bessot N, Davenne D. Diurnal evolution of cycling biomechanical parameters during a 60-s Wingate test. Scand J Med Sci Sports 2010; 10: 1-10 





PubMedGoogle Scholar





	
[bookmark: R2199-0020]20 Lericollais R, Gauthier A, Bessot N, Sesboüé B, Davenne D. Time-of-day effects on fatigue during a standard anaerobic test in well-trained cyclists. Chronobiol Int 2009; 26: 1622-1635 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0021]21 Martin A, Carpentier A, Guissard N, Van Hoecke J, Duchateau J. Effect of time of day on force variation in a human muscle. Muscle Nerve 1999; 22: 1380-1387 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0022]22 McNair D, Lorr M, Droppleman L. EDITS manual for the profile of mood states. Editorial and Industrial Testing Service; San Diego, CA: 1971 





Google Scholar





	
[bookmark: R2199-0023]23 Meckel Y, Ismaeel A, Eliakim A. The effect of the Ramadan fast on physical performance and dietary habits in adolescent soccer players. Eur J Appl Physiol 2008; 102: 651-657 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0024]24 Mujika I, Chaouachi A, Chamari K. Precompetition taper and nutritional strategies: special reference to training during Ramadan intermittent fast. Br J Sports Med 2010; 44: 495-501 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0025]25 Nicolas A, Gauthier A, Bessot N, Moussay S, Davenne D. Time-of-day effects on myoelectric and mechanical properties of muscle during maximal and prolonged isokinetic exercise. Chronobiol Int 2005; 22: 997-1011 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0026]26 Racinais S, Connes P, Bishop D, Blonc S, Hue O. Morning versus evening power output and repeated-sprint ability. Chronobiol Int 2005; 22: 1005-1015 





PubMedGoogle Scholar





	
[bookmark: R2199-0027]27 Racinais S, Perrey S, Denis R, Bishop D. Maximal power but not fatigability is greater during repeated sprints performed in the afternoon. Chronobiol Int 2010; 27: 855-864 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0028]28 Ramadan J. Does fasting during Ramadan alter body composition, blood constituents and physical performance?. Med Princ Pract 2002; 2: 41-46 





PubMedGoogle Scholar





	
[bookmark: R2199-0029]29 Reilly T, Edwards B. Altered sleep-wake cycles and physical performance in athletes. Physiol Behav 2007; 90: 274-284 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0030]30 Roky R, Houti I, Moussamih S, Qotbi S, Aadil N. Physiological and chronobiological changes during Ramadan intermittent fasting. Ann Nutr Metab 2004; 48: 296-303 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0031]31 Souissi N, Bessot N, Chamari K, Gauthier A, Sesboüé B, Davenne D. Effect of time of day on aerobic contibution to the 30-s Wingate test performance. Chronobiol Int 2007; 24: 739-748 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0032]32 Souissi N, Driss T, Chamari K, Vandewalle H, Davenne D, Gam A, Fillard JR, Jousselin E. Diurnal variation in Wingate test performance: influence of active warm up. Chronobiol Int 2010; 27: 640-652 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0033]33 Souissi N, Sesboüé B, Gauthier A, Larue J, Davenne D. Effects of one night's sleep deprivation on anaerobic performance the following day. Eur J Appl Physiol 2003; 89: 359-366 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0034]34 Souissi N, Souissi H, Sahli S, Tabka Z, Dogui M, Ati J, Davenne D. Effect of Ramadan on the diurnal variation in short-term high power output. Chronobiol Int 2007; 24: 991-1007 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0035]35 Souissi N, Souissi M, Souissi H, Chamari K, Tabka Z, Dogui M, Davenne D. Effect of time of day and partial sleep deprivation on short-term, high-power output. Chronobiol Int 2008; 25: 1062-1076 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0036]36 Sweileh N, Schnitzler A, Hunter GR, Davis B. Body composition and energy metabolism in resting and exercising muslims during Ramadan fast. J Sports Med Phys Fitness 1992; 32: 156-163 





PubMedGoogle Scholar





	
[bookmark: R2199-0037]37 Waterhouse J, Alabed H, Edwards B, Reilly T. Changes in sleep, mood and subjective and objective responses to physical performance during the daytime in Ramadan. Biol Rhythms Res 2009; 40: 367-383 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0038]38 Waterhouse J. Effects of Ramadan on physical performance: chronobiological considerations. Br J Sports Med 2010; 44: 509-515 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0039]39 Wilson D, Drust B, Reilly T. Is diurnal lifestyle altered during Ramadan in professional Muslim athletes?. Biol Rhythms Res 2009; 40: 385-397 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2199-0040]40 Zerguini Y, Dvorak J, Maughan RJ, Leiper JB, Bartagi Z, Kirkendall DT, Al-Riyami M, Junge A. Influence of Ramadan fasting on physiological and performance variables in football players: Summary of the F-MARC 2006 Ramadan fasting study. J Sports Sci 2008; 26: 3-6 





PubMedGoogle Scholar





	
[bookmark: R2199-0041]41 Zerguini Y, Kirkendall D, Junge A, Dvorak J. Impact of Ramadan on physical performance in professional soccer players. Br J Sports Med 2007; 41: 398-400 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.85.162.126
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  