C haracterization of the motor control of gait by measuring stability and rhythmicity from linear
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Introduction: The stability and harmony of gait at both the head and the pelvis integrate both mechanical and motor control
aspects of movement. However, these parameters have not beengiven
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However, the dynamic walking model doesn’t incorporate
the mean. However, as the accelerations are transformed to
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in Chile, which in turn makes it difficult to obtain an
objective parameter as to the effects of treatments which
may affect the motor control of gait.
The objective is to give a first look at the characterization
of the motor control during gait by using as parameters the
rhythmicity and dynamic stability of the head and pelvis of
young healthy Chilean adults.

METHODS
A cross-sectional observational pilot study was performed,
with a descriptive emphasis, where the harmonics ratio
(rythmicity) and root mean square (stability) of gait are
measured using lineal acceleration signals. An EMG Delsys
Bagnoli with a ± 3.6g triaxial accelerometer was used. The
signals were processed in IGOR PRO 6.2.
The Harmonics Ratio (HR) indicates the smoothness and
rhythmicity of the acceleration patterns during gait. It is
based on the premise that the unit of measurement is the
stride. For gait to be considered rhythmic, it must consist of
accelerations that occur in variables of two within any
stride during gait, because these patterns must be competed
before the beginning of a new stride. Acceleration patterns
which don’t repeat in multiples of two are problematic,

Graph 1: Lineal accelerations in relation to time. All
accelerations are transformed to give a mean of zero.
RESULTS AND DISCUSSION
Statistical analysis: The distribution of the data was
analyzed using the Kolomogorov – Smirnov test, which has
an h = 0 where the distribution of the values is nonparametric. The data obtained after the calculation of the
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Graph 2: Analysis of the acceleration signals within the
frequency domain, for the recognition of the harmonics of
the fundamental frequency.
HR and RMS at the head and pelvis present a nonparametric distribution for all three axes at both the head
and pelvis (p value < 0.01). As no sample had a parametric
distribution, the median was used as the central tendency
value to describe the samples, due to its low sensitivity to
the extreme variations of the data.
In line with the non-parametric distribution of the samples
from the head and pelvis, the differences of HR and RMS
between the head and pelvis in the three axes were
calculated using the Wilcoxon test.
The results show a tendency towards greater rhythmicity
and stability at the head in the medial-lateral axis, greater
rhythmicity in the vertical axis and greater stability in the
anterior-posterior axis, compared to the values obtained at
the pelvis (p value < 0.05).
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Graph 3: The values of the HR are greater in the ML and
VT axes (* indicates a p value < 0.05), compared to the
complementary axes in the pelvis.

*

Graph 4: The values of the RMS are greater in the ML and
AP axes (* indicates a p value < 0.05), compared to the
complementary axes in the pelvis.
stabilizing the head, by giving it more rhythmic movements
and by attenuating the effects of the collision during the
initial contact and loading phases of the stride. The data
obtained during this study could be useful for future studies
using this method of gait analysis in Chile.
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