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Objectives: The main aim of this thesis is to evaluate the effect of recovery time during 

intermittent isometric contractions of the finger flexors on the overall performance and 

oxygenation of the flexor digitorum profundus muscle in climbers of different performance 

categories.  

 

Methods: 27 climbers were divided into two groups according to current climbing 

performance (red point (RP) more and less than 7 on the Union Internationale des Associations 

d'Alpinisme (UIAA) scale). Group No. 1 consisted of 7 men and 6 women with an average 

performance of 5+/6- on the UIAA scale with an average climbing experience of 4.2 years. 

Group No. 2 consisted of 7 women and 7 men with an average performance of 8- on the UIAA 

scale with an average climbing experience of 11.2 years. 

All climbers completed 4 measurements on a 1D-SAC (Spacelab, Sofia, Bulgaria) climbing 

dynamometer with simultaneous data measurement using Portamon (Artinis Medical Systems, 

Einsteinweg, Netherlands) near-infrared spectroscopy (NIRS). During the first visit, the 

maximal voluntary contraction (MVC) of the finger flexors and the sustained contraction of 

the finger flexors until exhaustion with a strength of 60% MVC were measured. During the 

next 3 visits, the following tests were measured: 4 min all-out test + oxidative capacity test, 

intermittent isometric contractions of the finger flexors until exhaustion (with a strength of 

60% MVC) in the ratio of 8s contraction : 2s relaxation and 8s : 4s. The order of individual 

tests was randomized by lot. The current climbing performance, anthropometric parameters 

(weight and height) and health status of the proband were determined as part of filling out the 

entry protocol. 



Results: The results of the study showed a significant difference between the time of 

performance and force time integral between the individual load protocols of isometric 

contractions (sustained contraction, 8 : 2, 8 : 4). However, the individual groups differed only 

in the force time integral of the continuous contraction test and 8 : 4 test. The average 

oxygenation of the flexor digitorum profundus muscle differed significantly between 

individual loading protocols (sustained contraction, 8 : 2, 8 : 4). However, no significant 

difference was noted between the groups. Average oxygenation and reoxygenation of the flexor 

digitorum profundus muscle did not correlate with the climber's performance on the UIAA 

scale. The recovery time between individual isometric contractions in the 8 : 2 and 8 : 4 tests 

had an impact on muscle reoxygenation only just before failure, where a statistically significant 

difference was noted between the tests, and there was no significant difference between the 

tests in the middle of the measurement. 

 

Conclusion: A longer pause between individual isometric contractions of the flexor digitorum 

longus causes its greater oxygenation during exercise. At the same time, thanks to it, a greater 

force time integral and a longer time to exhaustion is achieved. 
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