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The relationship between trunk muscles, low back pain, and
exercise has been studied for many years. Subjects with low back
pain have shown different responses to fatigue compared to
healthy subjects, and this particular behaviour has been
proposed as a predictor of low back pain. Several experimental
studies have been conducted to identify valid and reliable
biomarkers that explain the functioning of the trunk muscle
complex [1-4]. The aim of this study was to analyse the behaviour
of the lumbar musculature in healthy subjects and a subject with
a history of low back pain.

Five adult male participants in the age range of 21 to 28 years,
with at least 2 years of strength training experience, volunteered
to participate in the present study. Four participants reported no
history of low back pain in the past 3 months of training. One
participant reported nonspecific low back pain in the past three
months of training prior to the study.
Three sets of the squat exercise were performed with progressive
overload from 40 to 60% of body weight.
Each participant was instructed to hold a tempo for the
movement, consisting of 3 seconds for the downward phase, 1
second in the transition phase, and again 3 seconds for the
upward phase (Fig. 1 and 2)

The findings indicated that intermuscular coherence (IMC)
decreased among control subjects by the end of the squat series,
whereas the subject with a history of low back pain exhibited the
opposite trend. These results contrast with the existing literature,
though the study's limitations preclude definitive comparisons.

Despite the findings, IMC could potentially be a valuable tool for
characterising fatigue and low back pain.

Fig. 1. Experimental setup. Fig. 2. Example of synchronized recordings. In
the upper panel, peak velocity detection (▽  in
blue). In the lower panel, the division of
movement phases (four colors).

To establish the functional connectivity index between the
Multifidus muscle pair, the intermuscular coherence (IMC) was
computed through a procedure that allows calculating the
coherence between two time-frequency maps [5]. A statistical
test is then applied to determine the sectors where the
coherence is significant. Finally, one or more windows of interest
are selected. In this work, the IMC was calculated only during the
concentric phase of the proposed exercise. The window of
interest was established in the beta band (from 15 to 30 Hz) and
with a time window of 500 ms centered on the peak velocity
(±250 ms). (Fig. 3 and 4)

Fig. 3. Example of the IMC computation
procedure. In the lower panel, the coherence
between the upper maps. The window of interest
(white rectangle) is indicated, centered according
to the peak velocity (PV) of execution.

Fig. 4. Trends in connectivity changes

In last serie they performed as many repetitions as possible at
controlled eccentric and maximal concentric speeds.
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