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Physiological responses to fatiguing squat exercises using slow speeds

by

Arihiro Hatta, Katsuaki Sakurai, Hiroshi Yamada, Keita Ogawara and Shuichi Uchiyama

Abstract

The aim of this study was to investigate acute physiological responses to fatiguing squat exercises using different
movement speeds (normal speed vs. slow speed) . Six healthy young adults participated in this study. The subjects
performed two types of squat exercises using their own bodyweight after a seven-day interval : a normal-speed squat
exercise (NS : 1slifting and 1 s lowering) and a slow-speed squat exercise (SS : 3 s lifting and 3 s lowering) . Subjects in
each exercise repeated the movements at constant speed and frequency with the aid of a metronome until they were no
longer able to continue. Electromyograms (EMGs) were recorded from the right vastus lateralis (VL) , biceps femoris
(BF) , tibialis anterior (TA) , and medial gastrocnemius (MG) during each squat exercise. In addition, blood lactate
concentration, heart rate, and blood pressure were measured before and immediately after exercise. In the early phase of
each squat exercise, EMGs of VL and TA activation levels were significantly lower during SS than during NS
(p<0.001) , whereas no such changes were observed in the late phase of each squat exercise. Inmediately after SS, both
blood lactate concentration and heart rate were significantly lower than those after NS (p<0.05). However, there was no
significant difference in blood pressure after both SS and NS. Physiological responses and muscle activation levels appear

altered by different movement speeds.
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