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ABSTRACT

The use of medical insoles is one of the non-surgical treatment methods for im-
proving the gait pattern of individuals with leg length discrepancy (LLD). However, the long-term effect
of insoles on lower limb joint dynamics in these individuals is still unclear. This study aims to investigate
and compare the long-term effect of inner and outer insoles on selected dynamics variables of the lower
limb joints in men with LLD during the stance phase of gait.

[VIETELE This is a randomized clinical trial with a pre-test/post-test design on 18 men with mild LLD, ran-
domly divided into two parallel groups of inner insole and outer insole. Selected dynamics parameters
were measured by six cameras and a force plate during the stance phase of gait. Both groups used the
insole for 12 weeks for at least four hours per day. Repeated-measures ANCOVA was used to test the
hypothesis. P<0.05 was statistically significant.

ST After 12 weeks of using insoles, the peak lateral pelvic tilt decreased significantly in the inner
insole group (P=0.041 for short leg, and P=0.008 for long leg) and outer insole group (P=0.026 for short
leg, P=0.007 for long leg). The peak knee abduction moment (P=0.022 for inner insole, P=0.007 for outer
insole) and peak hip abduction moment (P=0.006 for inner insole, P=0.005 for outer insole) also de-
creased significantly. In the outer insole group, the peak anterior pelvic tilt showed a significant change
in the post-test stage compared to the pre-test stage (P=0.014 for short leg, and P=0.033 for long leg).
There was no significant difference between the two groups in the selected dynamics variables (P>0.05).
[@TEITERT The long-term use of inner and outer medical insoles, by causing a change in the lower limb
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Introduction

n individuals with leg length discrepancy

(LLD) due to compensatory mechanisms

during walking, injuries such as scoliosis,
lumbar, hip and knee osteoarthritis, and femoral and tibial
stress fractures can be predicted. The inner and outer in-
soles of shoes can be used as a treatment to improve the
gait pattern of individuals with LLD. However, the long-
term effect of insoles on lower limb dynamics in these
individuals is still unclear. Ina addition, it is not known
which of the inner and outer insoles can have better ef-
fects on the dynamics of the lower limb joints during
walking. The effect of inner and outer insoles of the shoe
has not been studied simultaneously in individuals with
LLD. This study aimed to investigate and compare the
long-term effect of both inner and outer insoles on select-
ed dynamic variables of the lower extremities in men with
LLD during the stance phase of gait.

Materials and Methods

This is a randomized clinical trial. Eighteen men with
LLD of 1-2.5 cm aged 40-60 years were selected as the
study samples using purposive and convenience sampling
method, and were randomly divided into two groups of
inner and outer insoles. In the pre-test stage, the subjects
were asked to perform the walking test under the speed
controlled by the stopwatch while wearing shoes without
insoles. The kinetic and kinematic data three dimensional,
recorded by six cameras (sampling rate of 200 Hz) and a
force plate (sampling rate of 1000 Hz). The study vari-
ables were the anterior and lateral pelvic tilts of the short
and long leg, knee and hip abduction moments of the long
leg, and the plantar flexor moment of the short leg.

To calculate these variables, joint rotation matrices ac-
cording to the Cardan sequence, anthropometric tables for
the moment of inertia, and Newton-Euler inverse dynam-
ics equations for the muscle moment were used. After the
pre-test assessments, one group was given the inner insole
of the shoe and the other group was given the outer insole
of the shoe, and they were asked to use them for at least
four hours a day for 12 weeks. The insoles used in the
study were semi-customized, made of semi-hard foam
with ethylene-vinyl acetate, according to the leg length
discrepancy and the foot size of each subject. After 12
weeks of using the insoles, the subjects of both groups
underwent the post-test assessments.
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To examine the within-group and between-group dif-
ferences in the dynamic variables, due to the normality of
data distribution and control of the intervening factor (dif-
ference in the leg length discrepancy), repeated measures
analysis of covariance was used. P<0.05 was statistically
significant.

Results

According to the results, 12 weeks of using the inner
insoles caused a significant change in the variables of the
peak lateral pelvic tilt and the peak knee and hip abduction
moment compared to the pre-test values (P<0.05). The
peak lateral pelvic tilt increased by 7.21% in the short leg,
and decreased by 6.44% in the long leg. The peak knee
and hip abduction moment of the long leg also decreased
after 12 weeks in the inner insole group by 14.03% and
10%, respectively. However, in this group, there was
no significant difference in the peak anterior pelvic tilt
(P=0.366 for the short leg and, P=0.169 for the long leg)
and plantar flexor moment of the short leg (P=0.198).

The outer insole group showed a significant difference
in the peak lateral and anterior pelvic tilts, and the peak
knee and hip abduction moment in the post-test stage
compared to the pre-test values (P<0.05). In this group,
the peak lateral pelvic tilt increased by 10.56% in the
short leg and decreased by 7.61% in the long leg. The
peak anterior pelvic tilt increased by 2.98% in the short
leg and decreased by 3.55% in the long leg. The peak
knee and hip abduction moment in this group decreased
by 19.64% and 14.13%, respectively. However, there was
no significant difference in the peak plantar flexor mo-
ment of the short leg between the pre-test and post-test
stages (P=0.123). In addition, the between-group com-
parison showed that no significant difference between the
two groups in the selected dynamics variables after 12
weeks of insole use (P>0.05).

Conclusion

According to the results of the present study, 12 weeks
of using inner and outer insoles can improve lateral and
anterior pelvic tilts and reduce moment of the lower limb
joints during walking in men with mild LLD. It has a
long-term positive effect in these individuals that may
lead to new compensatory movement patterns and subse-
quently preventing lumbar spine injuries and osteoarthri-
tis of the knee and hip joints in these individuals. There is
no significant difference between the effects of inner and
outer insoles.
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