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Rehabilitation Research in Nursing  orthoses on ground reaction force components in older adults during walking.
Methods: The present study was of a semi-experimental and laboratory type. Twenty-
one older adults with available sampling were volunteered to participate in this
study. Ground reaction force data were recorded by the Beretc force plates (Beretc
CorporationColumbus, OH) during walking without foot orthoses, walking with
small and large textured foot orthoses. ANOVA test with repeated measures was used
for statistical analysis. All analyzes were performed at the significance level of 0.05.
Results: The results showed a lower peak posterior force amplitude during the heel
contact phase while walking with small textured foot orthoses than that walking
without foot orthoses (P = 0.003). Time to the peak of vertical force during the heel
contact phase was decreased while walking with large textured foot orthoses
compared with walking without foot orthoses condition (P = 0.048). Also, time to
peak of lateral force during the heel contact phase was increased while walking with
small textured foot orthoses compared with walking without foot orthoses condition
(P =0.021).
Conclusions: Using small textured foot orthoses compared to the large textured ones
improved most of the ground reaction of elders. However, both small and sizeable
textured foot orthoses were not useful on torsion stresses on the body.

Extended Abstract

OBJECTIVE

he progression of ground reaction forces
through the lower limbs during walking occurs
in a distal to the proximal manner. When
walking, the plantar part of the foot is the first point of
contact between the body and the external
environment, providing sensory data to the central
nervous system for postural control and locomotion.

With aging, the pattern of walking is altered, and the
person’s ability to walk will be decreased. Also,
with the beginning of the aging process, the
coordination of the postural control system was
disturbed and lead to an unstable condition. A small
biomechanical change in the lower limb is
significant in postural control. The use of textured
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foot orthoses leads to improved efficiency and
increased comfort. The treatment of foot with
textured foot orthoses might also help to reduce the
ground reaction forces, vertical loading rate,
impulses, and free moment which may, in turn,
reduce the possibility of anterior cruciate ligament
injury, patellofemoral pain syndrome, and other
disorders. The purpose of this study was to
investigate the effect of textured foot orthoses on
ground reaction force components in older adults
during walking.

MATERIAL AND METHODS

The present study was of a semi-experimental and
laboratory type. Twenty-one older adults with
available sampling were volunteered to participate
in this study. Ground reaction force data were
recorded by the Beretc force plates (Beretc
Corporation Columbus, OH) during walking
without foot orthoses, walking with small and large
textured foot orthoses. Kinetic data were filtered
using a fourth-order low-pass Butterworth filter with
a cutoff frequency of 20 Hz. All data were
normalized to the stance phase with heel contact to
toe-off corresponding to 100%. Parameters that were
used for further statistical analyses included peak values
in three-dimensional ground reaction forces and time to
peak of the mediolateral (Fx), anteroposterior (Fy), and
vertical (Fz) ground reaction force axes. Forces were
normalized to body weight (BW), and the
corresponding timing was expressed as mili second.
Vertical loading rates were computed as the average
slope from 0% to 100% of the first peak of vertical
ground reaction force. Data were tested for normal
distribution using the Shapiro-Wilk test. Homogeneity
of variance was assessed using the Levene’s test and
variance ratios. Data were presented in the form of
means and standard deviations if the normal
distribution of data was given. ANOVA test with
repeated measures was used for statistical analysis.
All analyzes were performed at the significance
level of 0.05.

RESULTS

The results showed lower peak posterior force
amplitude during the heel contact phase while
walking with small textured foot orthoses than that
walking without foot orthoses (P = 0.003). Time to
the peak of vertical force during the heel contact
phase was decreased while walking with large
textured foot orthoses compared with walking
without foot orthoses condition (P = 0.048). Also,
time to peak of lateral force during the heel contact

phase was increased while walking with small
textured foot orthoses compared with walking
without foot orthoses condition (P = 0.021).

CONCLUSION

The use of small textured foot orthoses compared to
the large textured ones improved most of the ground
reaction force components. However, both small
and sizeable textured foot orthoses were not useful
on torsion stresses on the body. Textured foot
orthoses may influence the quality of sensory
feedback from the plantar section of the feet. They
may act as a sensory filter between the feet and the
external environment. Previous foot orthoses studies
have demonstrated that footwear type and foot orthoses
materials can influence postural stability in young adult
males. These results are in line with our results. This
study will be useful for the rehabilitation of older adults
and can also improve walking ground reaction forces
using textured foot orthoses.
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