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ASSESSMENT OF THE TIME OF ELECTROMECHANICAL MUSCLE RESPONSE 

TO A GIVEN RHYTHMIC SOUND STIMULUS 
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The aim of the study was to assess the electromechanical response times of muscles (musculus 

palmaris longus and musculus flexor digitorum profundus) and to assess the effect of repeatability of 

the performed task on the indicated times: TRT (total reaction time), PMT (premotor time) and EMD 

(electromechanical delay). The study used rhythmic sound stimuli to develop a technique for 

individualizing the adjustment of the rhythm of the sound.  

The research group consisted of 30 people with an average age of 23 ± 2. The EMG measurement 

system - Noraxon TeleMyo2400 G2 with a compression dynamometer was used to record the data. 

Surface EMG electrodes were applied to each test person on the dominant forearm in the area of the 

musculus palmaris longus and musculus flexor digitorum profundus. The test consisted in squeezing 

the dynamometer with maximum force in the shortest possible time after hearing an audible signal 

that repeated 15 times at 5-second intervals. Based on the obtained results, the individual times of 

electromechanical muscle response to a given stimulus were determined: premotor time (PMT) - the 

time between the sound signal and the activity of muscle groups and electromechanical delay (EMD) - 

the time between muscle activity and the onset of notation of the hand squeezing force. The total 

reaction time (TRT) of a person to a sound stimulus was determined as the sum of these two times.  

The analysis of the obtained results clearly shows that there is an influence of the repeatability of 

the performed task on the designated reaction times after the occurrence of the sound stimulus. 

Analyzing the times of the premotor reaction, which takes into account many processes related to the 

detection and transmission of stimuli in the central nervous system, it can be concluded that the 

cyclical rhythm of activating these processes may shorten the total time of human reaction to a 

stimulus. In most cases, the studied research group attempted to predict when the next stimulation 

will occur, which means that the human brain is able to learn to react faster to the given stimuli. As a 

result of the conducted research, it was noticed that the applied rhythmic sound stimulations (every 

5s) result in a shortening of the premotor reaction time. It is recommended to conduct similar tests in 

the future, where the sounds used will be given at shorter intervals - e.g. every 2s. 


