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Influence of visual feedback gain and contraction intensity on the discharge properties of
motor units recruited in a force-matching task
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Abstract

Decomposition of intramuscular electromyogram (IEMG) into its constituent motor unit spike trains is a useful tool for
understanding the neurophysiological control of muscle force. Some experimental results have shown that the
performance in a force-matching motor task is influenced by the gain of the visual feedback provided to the subject. In
this project, the purpose was to decompose iIEMG signals from the Soleus muscle recorded in a force-matching task
(plantarflexion contractions with different intensities). The motor unit spike trains were analyzed in six different conditions
of visual feedback.
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Introduction Table 1. Analysis of MU spike trains at 10%MVC.
Decomposition of intramuscular electromyogram (IEMG) HVG HIG MVG MIG LVG LIG
is of paramount importance when one is interested in 4MU 10.5 10.5 10.1 10.7 10.6 10.6
evaluating the neurophysiological mechanisms underlying 4.4 45 | #4.0 4.4 45 | +44
force control*. Previous studies have shown that the gain ['ni“”] P B i‘l‘éﬁ ii’g:g iﬁ:g i‘l‘é?
of wsgal fee_dback |r_1fluences force vgrlablhtyz. Howevgr, 1Slorg 159 163 143 A1 153 )
there is no information on whether visual feedback gain [ms] +9.1 +8.0 +7.3 471 493 +6.7
exerts any influence on the discharge properties of motor ISlcy 10.4 10.7 9.7 9.5 10.2 9.7
units (MUs) recruited in a force-matching motor task. In the [':/OR] ’574-10 173-17 ‘573-33 173-15 174-23 i73-22
prese_nt study, a sem|—automat<_ad dgcomposmon [Hz] 14 i1a 14 113 113 113
algorithm? was used to extract the spike trains of Soleus
motor units recruited during plantarflexion contractions. Table 2. Analysis of MU spike trains at 25%MVC.
, , HVG HIG MVG MIG LVG LIG

. . Seels e DI_SCUSSIOH . #MU 14.0 12.9 14.3 13.3 13.1 14.3
Five subjects (29.6t5yrs) participated of the experimental +6.6 +5.8 +5.6 +5.2 +5.4 4.6
study?. Plantarflexion contractions were performed at 10% ISy 1325 | 1295 | 130.3 | 129.0 | 1285 | 127.3
and 25% of the maximum voluntary contractions (MVCs). |[g|15] i114659 i113565 i115668 11158-73 1114654 i1146-13
Analysis of mtersp.lke-lr_\terval _(ISI) varlablhty_was_ performed [isT]D g e 6 o4 78 83
for the motor unit spike trains recorded in six different Sloy 106 10.3 112 1.8 1.0 0.7
conditions of visual feedback: high visual gain (HVG), (%] +4.1 +4.2 +4.1 5.6 +4.2 +4.6
medium visual gain (MVG), low visual gain (LVG), high initial FR 7.9 8.0 8.0 8.0 8.1 8.1
gain (HIG), medium initial gain (MIG), and low initial gain [Hz] $15 +1.5 *1.5 14 *15 *1.5
(LIG). Different metrics were calculated from the MU spike
trains: number of MUs (#MU), mean ISI (ISIwv), ISI standard Acknowledgements
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