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The different effects of resistive static contraction in mid-range pelvic
motion and Cross-education with different degrees of resistance on the
unexercised soleus H-reflex
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Abstract:

When direct approach is difficult to use for improving the active and passive range of motion of severely restricted joints
because of agonist muscle pain or weakness, indirect approaches can be useful in clinical practice. Indirect approaches
often use a resistive static contraction of the pelvic anterior elevators (RSCAE) as descending effects or a contralateral
resistive static contraction (CRSC) as Cross-education. The purpose of this study was compare the neurophysiological
remote effect and after-effects of right RSCAE and CRSC with different degrees of load on the unexercised soleus H-reflex.
Ordering effects were controlled for by randomizing the order of the resistive static contraction (RSCAE and CRSC) with
different degrees of load [light (10%) or heavy (30%)] for each of the 16 normal subjects. The right soleus H-reflex
was measured at rest (condition-BE) , during resistive static contraction phase (condition-DE) , and rest phase after
resistive static contraction (condition-AE) . Each H-reflex amplitude was normalized to the corresponding maximum
M-waves (Mmax) and H-reflexes, which was expressed as the ratio of H/Mmax. The results of four-way analysis of
variance showed significant interaction between the resistive static contraction and the H/Mmax time course. Post-hoc
analysis revealed that CRSC in condition-DE showed significantly greater effects on H-reflex than RSCAE in condition-
DE. However, inhibitory effects occurred as remote after-effects in condition-AE compared to those in both CRSC and
RSCAE in condition-BE. These results indicated that CRSC induced contralateral effects act as Cross-education on the
soleus H-reflex, which initially caused a reflexive facilitation during CRSC followed by a gradual inhibition after CRSC.

Key words:
soleus H-reflex, degrees of load, resistive exercise, cross-education, descending remote effects
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