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Abstract


This study determined the reproducibility of post-exercise hypotension (PEH) calculated by the following methods: PEH_I=post-exercise BP − pre-exercise BP; PEH_II=post-exercise BP − post-control BP; and PEH_III=[(post-exercise BP − pre-exercise BP)−(post-control BP − pre-control BP)]. Twenty-five participants underwent four sessions divided in two blocks (test and retest). Each block consisted of one exercise and one control session. BP pressure was measured before and after the interventions. The presence of systematic error (paired t-tests), reliability [intraclass coefficient correlation (ICC)], and agreement [typical error (TE) and minimal detectable difference (MDD)] were evaluated. PEHs calculated by the three methods were similar between test and retest. For systolic PEH, ICC was>0.74, TE ranged from 2.6 to 4.6 mmHg and MDD from 7.2 to 12.8 mmHg for the three methods. For diastolic PEH, ICC was<0.48, TE ranged from 3.5 to 5.6 mmHg and MDD from 9.8 to 15.4 mmHg for the three methods. Thus, systolic PEH calculated by the three methods has good/excellent reliability, while diastolic PEH has fair/poor reliability. Regarding agreement, TE and MDD varied among the methods, which implies that the specific parameters given for each method should be used to estimate sample sizes for studies and the minimal individual difference considered real when comparing PEHs.





[bookmark: N10C70]
Key words

blood pressure - 
exercise - 
recovery - 
measurement error - 
minimal detectable difference - 
test-retest





 

[bookmark: ]

[bookmark: N112CF]
	
References


	
[bookmark: R6115-0001]1 

Atkinson G, 


Nevill AM. 

Statistical methods for assessing measurement error (reliability) in variables relevant to sports medicine. Sports Med 1998; 26: 217-238 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0002]2 

Cavalcante BR, 


Ritti-Dias RM, 


Soares AH, 


Lima AH, 


Correia MA, 


De Matos LD, 


Gobbi F, 


Leicht AS, 


Wolosker N, 


Cucato GG. 

A single bout of arm-crank exercise promotes positive emotions and post-exercise hypotension in patients with symptomatic peripheral artery disease. Eur J Vasc Endovasc Surg 2017; 53: 223-228 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0003]3 

Chobanian AV, 


Bakris GL, 


Black HR, 


Cushman WC, 


Green LA, 


Izzo Jr JL, 


Jones DW, 


Materson BJ, 


Oparil S, 


Wright Jr JT, 


Roccella EJ. 

The National High Blood Pressure Education Program Coordinating Committee. 
Seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension 2003; 42: 1206-1252 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0004]4 

Cléroux J, 


Kouamé N, 


Nadeau A, 


Coulombe D, 


Lacourcière Y. 

Aftereffects of exercise on regional and systemic hemodynamics in hypertension. Hypertension 1992; 19: 183-191 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0005]5 

Costa EC, 


Dantas TC, 


de Farias Junior LF, 


Frazão DT, 


Prestes J, 


Moreira SR, 


Ritti-Dias RM, 


Tibana RA, 


Duhamel TA. 

Inter- and Intra-Individual Analysis of Post-Exercise Hypotension following a single bout of high-intensity interval exercise and continuous exercise: A pilot study. Int J Sports Med 2016; 37: 1038-1043 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R6115-0006]6 

Cucato GG, 


Chehuen Mda R, 


Ritti-Dias RM, 


Carvalho CR, 


Wolosker N, 


Saxton JM, 


Forjaz CL. 

Post-walking exercise hypotension in patients with intermittent claudication. Med Sci Sports Exerc 2015; 47: 460-467 





PubMedGoogle Scholar





	
[bookmark: R6115-0007]7 

de Brito LC, 


Rezende RA, 


da Silva Junior ND, 


Tinucci T, 


Casarini DE, 


Cipolla-Neto J, 


Forjaz CL. 

Post-exercise hypotension and its mechanisms differ after morning and evening exercise: A randomized crossover study. PLoS One 2015; 10: e0132458 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0008]8 

de Vet HC, 


Terwee CB, 


Knol DL, 


Bouter LM. 

When to use agreement versus reliability measures. J Clin Epidemiol 2006; 59: 1033-1039 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0009]9 

Fleiss JL. 

Reliability of measurement. In: 

Fleiss JL. 

(ed) The design and analysis of clinical experiments. New York: John Wiley & Sons; 1986: 1-32 





Google Scholar





	
[bookmark: R6115-0010]10 

Fonkoue IT, 


Carter JR. 

Sympathetic neural reactivity to mental stress in humans: test-retest reproducibility. Am J Physiol 2015; 309: R1380-R1386 





PubMedGoogle Scholar





	
[bookmark: R6115-0011]11 

Forjaz CL, 


Santaella DF, 


Rezende LO, 


Barretto AC, 


Negrão CE. 

Effect of exercise duration on the magnitude and duration of post-exercise hypotension. Arq Bras Cardiol 1998; 70: 99-104 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0012]12 

Forjaz CL, 


Matsudaira Y, 


Rodrigues FB, 


Nunes N, 


Negrão CE. 

Post-exercise changes in blood pressure, heart rate and rate pressure product at different exercise intensities in normotensive humans. Braz J Med Biol Res 1998; 31: 1247-1255 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0013]13 

Halliwill JR, 


Taylor JA, 


Eckberg DL. 

Impaired sympathetic vascular regulation in humans after acute dynamic exercise. J Physiol 1996; 495: 279-288 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0014]14 

Hamer M, 


Boutcher SH. 

Impact of moderate overweight and body composition on postexercise hemodynamic responses in healthy men. J Hum Hypertens 2006; 20: 612-617 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0015]15 

Harriss DJ, 


Atkinson G. 

Ethical standards in sport and exercise science research: 2016 Update. Int J Sports Med 2015; 36: 1121-1124 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R6115-0016]16 

Harvey PJ, 


Morris BL, 


Kubo T, 


Picton PE, 


Su WS, 


Notarius CF, 


Floras JS. 

Hemodynamic after-effects of acute dynamic exercise in sedentary normotensive postmenopausal women. J Hypertens 2005; 23: 285-292 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0017]17 

Hecksteden A, 


Grütters T, 


Meyer T. 

Association between postexercise hypotension and long-term training-induced blood pressure reduction: A pilot study. Clin J Sport Med 2013; 23: 58-63 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0018]18 

Hopkins WG. 

Measures of reliability in sports medicine and science. Sports Med 2000; 30: 1-15 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0019]19 

Jones H, 


George K, 


Edwards B, 


Atkinson G. 

Is the magnitude of acute post-exercise hypotension mediated by exercise intensity or total work done?. Eur J Appl Physiol 2007; 102: 33-40 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0020]20 

Kenney MJ, 


Seals DR. 

Postexercise hypotension. Key features, mechanisms, and clinical significance. Hypertension 1993; 22: 653-664 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0021]21 

Kiviniemi AM, 


Hautala AJ, 


Karjalainen JJ, 


Piira OP, 


Lepojärvi S, 


Ukkola O, 


Huikuri HV, 


Tulppo MP. 

Acute post-exercise change in blood pressure and exercise training response in patients with coronary artery disease. Front Physiol 2015; 5: 526 





PubMedGoogle Scholar





	
[bookmark: R6115-0022]22 

Lacombe SP, 


Goodman JM, 


Spragg CM, 


Liu S, 


Thomas SG. 

Interval and continuous exercise elicit equivalent postexercise hypotension in prehypertensive men, despite differences in regulation. Appl Physiol Nutr Metab 2011; 36: 881-891 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0023]23 

Liu S, 


Goodman J, 


Nolan R, 


Lacombe S, 


Thomas SG. 

Blood pressure responses to acute and chronic exercise are related in prehypertension. Med Sci Sports Exerc 2012; 44: 1644-1652 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0024]24 

Pescatello LS, 


Franklin BA, 


Fagard R, 


Farquhar WB, 


Kelley GA, 


Ray CA. 

American College of Sports Medicine. American College of Sports Medicine position stand. 
Exercise and hypertension. Med Sci Sports Exerc 2004; 36: 533-553 





CrossrefPubMedGoogle Scholar





	
[bookmark: R6115-0025]25 

Santaella DF, 


Araújo EA, 


Ortega KC, 


Tinucci T, 


Mion Jr D, 


Negrão CE, 


de Moraes Forjaz CL. 

Aftereffects of exercise and relaxation on blood pressure. Clin J Sport Med 2006; 16: 341-347 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.94.180.229
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  