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[Purposel

Slow-resistance exercises using body weight are often performed with no pause for muscle exertion. Training
has been reported to increase muscle thickness. However, exercise without a muscle-pausing phase may
result in excessive muscle exertion. Therefore, to apply slow-resistance exercise using body weight in
rehabilitation, whether the exercise intensity changes with or without a pause for muscle exertion should be
clarified. This study focused on squatting exercises, which are used in rehabilitation, and examined slow
squat exercises using body weight as a task exercise.

We determined the effect of the presence or absence of a muscle-pausing phase on the number of executions
and muscle activity dynamics in slow squat exercise using body weight.

[Methods]

The participants were eight healthy young men. The inclusion criterion was difficulty performing squatting
exercises, and competitive athletes were excluded. Slow squat exercise using body weight was performed in
two different movement styles, and the order of execution was randomly assigned in a crossover fashion; the
slow squat exercise using body weight without a pause phase and an exercise in which the knee joint was
fully extended after each repetition to produce a muscle-pausing phase of the main active muscle. In the case
without a rest phase, the participants were instructed to perform 3-s centrifugal and movements and remain
in slight flexion of the knee joint (knee flexion of approximately 30°) throughout the entire movement, without
relaxing the main muscles. In the case of the pause phase, the participants were instructed to perform a 3-s
centrifugal movement, 3-s afferent movement, and 1-s pause phase. During the 1-s pause phase, the
participants fully extended the knee joint and relaxed the main muscles. We analyzed action potentials to
measure activity in the rectus femoris muscle of the right lower extremity using a wireless cable-free
myoelectric sensor (PICO, COMETA Systems, Italy). We compared the %EMG values relative to the EMG
integrated values during isometric voluntary maximal contraction. We used JMP® Pro 16.2.0 for statistical
analysis and performed a two-way ANOVA with two different methods of exercise and temporal variation.

[Results]

Slow squat exercise using body weight with a pause phase increased the number of repetitions performed to
exhaustion by 2.1 times compared to that of without a pause phase (p<0.001). Regarding muscle activity
dynamics in comparing the two movement styles averaged every 10 repetitions from 1-40 repetitions, the
%EMG during the slow squat exercise using body weight showed no interaction between the main effect of the
difference in discipline and number of repetitions. However, if compared regarding cumulative % EMG from 1
—40 repetitions, slow squat exercise using body weight with a pause phase was significantly lower than that of
without a pause phase (p < 0.05). Moreover, we found a main effect of time on %EMG during the self-weighted
slow squat exercise in comparing the two movement styles, averaging 10% each by 25% with 100%
exhaustion. In post-hoc tests, muscle activity at 100% was found to be significantly higher than that at 25%.

[Conclusion]

This study suggests that a pause phase in slow squat exercise using body weight reduces muscle activity in
the rectus femoris muscle during movement and increases the number of repetitions performed to exhaustion.



