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Abstract


The present study examined whether the degree to which muscle strength is improved by a body mass-based home exercise program in middle-aged and older women depends on the force-generating capabilities of the muscles prior to the intervention. 75 women (53–76 years) voluntarily participated in a circuit training program consisting of 5 exercises (16 repetitions/exercise, 2 or 3 circuits/day) using only body mass as resistance for 3 months. The subjects performed the training program 6 days a week in their own home and once a week in a local gym. Before and after intervention, isometric torques during maximal voluntary knee extension (KET) and plantar flexion (PFT) were determined and expressed relative to body mass (KET/BM and PFT/BM, respectively). KET/BM and PFT/BM increased significantly after intervention, and their relative changes were negatively correlated to the absolute values before intervention. Most of the subjects whose KET/BM and PFT/BM values before intervention were greater than 2.8 Nm/kg and 1.7 Nm/kg, respectively, did not show increases in strength after intervention. Thus, although body mass-based exercise at home is effective in improving lower limb strength in middle-aged and older women, the magnitude of the improvement is influenced by the force-generating capability before intervention.





[bookmark: N10C35]
Key words

body mass-based exercise - 
daily physical actions - 
isometric strength - 
knee extensors - 
plantar flexors - 
individual differences





 

[bookmark: ]

[bookmark: N10E98]
	
References


	
[bookmark: R1988-0001]1 Akagi R, Takai Y, Ohta M, Kanehisa H, Kawakami Y, Fukunaga T. Muscle volume compared to cross-sectional area is more appropriate for evaluating muscle strength in young and elderly individuals. Age Ageing 2009; 38: 564-569 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0002]2 Beneka A, Malliou P, Fatouros I, Jamurtas A, Gioftsidou A, Godolias G, Taxildaris K. Resistance training effects on muscular strength of elderly are related to intensity and gender. J Sci Med Sport 2005; 8: 274-283 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0003]3 Binder EF, Yarasheski KE, Steger-May K, Sinacore DR, Brown M, Schechtman KB, Holloszy JO. Effects of progressive resistance training on body composition in frail older adults: results of a randomized, controlled trial. J Gerontol A Biol Sci Med Sci 2005; 60A: 1425-1431 





PubMedGoogle Scholar





	
[bookmark: R1988-0004]4 Brown M, Sinacore DR, Ehsani AA, Binder EF, Holloszy JO, Kohrt WM. Low-intensity exercise as a modifier of physical frailty in older adults. Arch Phys Med Rehabil 2000; 81: 960-965 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0005]5 Cannon J, Kay D, Tarpenning KM, Marino FE. Comparative effects of resistance training on peak isometric torque, muscle hypertrophy, voluntary activation and surface EMG between young and elderly women. Clin Physiol Funct I 2007; 27: 91-100 





PubMedGoogle Scholar





	
[bookmark: R1988-0006]6 De Serres SJ, Enoka RM. Older adults can maximally activate the biceps brachii muscle by voluntary command. J Appl Physiol 1998; 84: 284-291 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0007]7 de Vreede PL, Samson MM, van Meeteren NL, van der Bom JG, Duursma SA, Verhaar HJ. Functional tasks exercise versus reistance exercise to improve daily function in older women: a feasibility study. Arch Phys Med Rehabil 2004; 85: 1952-1961 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0008]8 de Vreede PL, Samson MM, van Meeteren NLU, Duursma SA, Verhaar HJJ. Functional-task exercise versus resistance strength exercise to improve daily function in older women: a randomized, controlled trial. J Am Geriatr Soc 2005; 53: 2-10 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0009]9 Engles HJ, Drouin J, Zhu W, Kazmierski JF. Effects of low impact, moderate-intensity exercise training with and without wrist weights on functional capacities and mood states in older adults. Gerontology 1998; 44: 239-244 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0010]10 Ferri A, Scaglioni G, Pousson M, Capodaglio P, Van Hoecke J, Narici MV. Strength and power changes of the human plantar flexors and knee extensors in response to resistance training in old age. Acta Physiol Scand 2003; 177: 69-78 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0011]11 Fiatarone MA, Marks EC, Ryan ND, Meredith CN, Lipsitz LA, Evans WJ. High-intensity strength training in nonagenarians. Effects on skeletal muscle. JAMA 1990; 263: 3029-3034 





PubMedGoogle Scholar





	
[bookmark: R1988-0012]12 Frontera WR, Meredith CN, O'Reilly KP, Knuttgen HG, Evans WJ. Strength conditioning in older men: skeletal muscle hypertrophy and improved function. J Appl Physiol 1988; 64: 1038-1044 





PubMedGoogle Scholar





	
[bookmark: R1988-0013]13 Häkkinen K, Kallinen M, Izquierdo M, Jokelainen K, Lassila H, Malkia E, Kraemer WJ, Newton RU, Alen M. Changes in agonist-antagonist EMG, muscle CSA, and force during strength training in middle-aged and older people. J Appl Physiol 1998; 84: 1341-1349 





PubMedGoogle Scholar





	
[bookmark: R1988-0014]14 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: R1988-0015]15 Hortobágyi T, Mizelle C, Beam S, DeVita P. Old adults perform activities of daily living near their maximal capabilities. J Gerontol Med Sci 2003; 58A: 453-460 





PubMedGoogle Scholar





	
[bookmark: R1988-0016]16 Hunter GR, Treuth MS, Weinsier RL, Kekes-Szabo T, Kell SH, Roth DL, Nicholson C. The effects of strength conditioning on older women's ability to perform daily tasks. J Am Geriatr Soc 1995; 43: 756-760 





PubMedGoogle Scholar





	
[bookmark: R1988-0017]17 Janssen I, Heymsfield SB, Wang Z, Ross R. Skeletal muscle mass and distribution in 468 men and women aged 18–88 yr. J Appl Physiol 2000; 89: 81-88 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0018]18 Kawanishi M. (ed) The Research Report on Project of NIFS Chokin (in Japanese).. Kanoya: National Institute of Fitness and Sports in Kanoya; 2010: 33-37 









	
[bookmark: R1988-0019]19 Krebs DE, Scarborough DM, McGibbon CA. Functional vs. strength training in disabled elderly outpatients. Am J Phys Med Rehabil 2007; 86: 93-103 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0020]20 Kubo K, Kanehisa H, Tachi M, Fukunaga T. Effect of low-load resistance training on the tendon properties in middle-aged and elderly women. Acta Physiol Scand 2003; 178: 25-32 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0021]21 Kubo K, Ishida Y, Suzuki S, Komuro T, Shirasawa H, Ishiguro N, Shukutani Y, Tsunoda N, Kanehisa H, Fukunaga T. Effects of 6 months of walking training on lower limb muscle and tendon in elderly. Scand J Med Sci Sports 2008; 18: 31-39 





PubMedGoogle Scholar





	
[bookmark: R1988-0022]22 Landers KA, Hunter GR, Wetzstein CJ, Bamman MM, Weinsier RL. The interrelationship among muscle mass, strength, and the ability to perform physical tasks of daily living in younger and older women. J Gerontol A Biol Sci Med Sci 2001; 56: B443-B448 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0023]23 Liu-Ambrose T, Khan KM, Eng JJ, Janssen PA, Lord SR, McKay HA. Resistance and agility training reduce fall risk in women aged 75 to 85 with low bone mass: a 6-month randomized, controlled trial. J Am Geriatr Soc 2004; 52: 657-665 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0024]24 Nelson ME, Layne JE, Bernstein MJ, Nuernberger A, Castaneda C, Kaliton D, Haudorff J, Judge JO, Buchner DM, Roubenoff R. 
Fiatarone SMA. The effects of multidimensional home-based exercise on functional performance in elderly people. J Gerontol A Biol Sci Med Sci 2004; 59: 154-160 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0025]25 Ploutz-Snyder LL, Manini TM, Ploutz-Snyder RJ, Wolf DA. Functionally relevant thresholds of quadriceps femoris strength. J Gerontol Biol Sci 2002; 57A: B144-B152 





PubMedGoogle Scholar





	
[bookmark: R1988-0026]26 Rees SS, Murphy AJ, Watsford ML. Effects of whole-body vibration exercise on lower-extremity muscle strength and power in an older population: a randomized clinical trial. Phys Ther 2008; 88: 462-470 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0027]27 Reeves ND, Narici MV, Maganaris CN. In vivo human muscle structure and function: adaptations to resistance training in old age. Exp Physiol 2004; 89: 675-689 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0028]28 Rooks DS, Kiel DP, Parsons C, Hayes WC. Self-paced resistance training and walking exercise in community-dwelling older adults: effects on neuromotor performance. J Gerontol A Biol Sci Med Sci 1997; 52A: M161-M168 





CrossrefPubMedGoogle Scholar





	
[bookmark: R1988-0029]29 Takai Y, Sawai S, Kanehisa H, Kawakami Y, Fukunaga T. Age and sex differences in the levels of muscular activities during daily physical actions. IJSHS 2008; 6: 169-181 





PubMedGoogle Scholar





	
[bookmark: R1988-0030]30 Yamauchi J, Nakayama S, Ishii N. Effects of bodyweight-based exercise training on muscle functions of leg multi-joint movement in elderly individuals. Geriatr Gerontol Int 2009; 9: 262-269 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 50.19.159.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  