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ABSTRACT

Knee genu varum is one of the lower limb abnormalities associated with bio-
mechanical changes in lower limbs. The present study aims to compare the effects of shoe lifespan
on ground reaction force (GRF) components in women with knee genu varum and healthy peers
during running.

[VETELE The is randomized clinical trial. Participants were 15 female college students with knee genu
varum and 15 healthy peers. A new pair of sport shoes was given to each participant during to wear
them for six months. Then, they were asked to run at a preferred speed in three trials with the new shoes
(pre-test phase) and three trials with the used shoes (post-test phase) in a path where a force plate was
installed. Statistical analysis was conducted by using repeated measures ANOVA. All analyses were done
in SPSS v. 23 software. The significance level was set at 0.05.

ST The results indicated the significant main (group) effect of shoes on peak anterior-posterior GRF
during heel contact and on the anterior-posterior impulse (P<0.018, d>0.8). The values of these variables
in the genu varum group were significantly higher than in the healthy group. Moreover, findings showed
the significant main effects of shoes on the time to reach the peak GRF during heel strike and on the
loading rate (P< 0.02, d > 0.9). The time to reach the peak GRF during heel strike with the used shoes was
shorter than with the new shoes (P= 0.015, d=0.9), while the vertical loading rate during running with
the worn shoes was greater than with the new shoes (P=0.019, d=0.9).

[T Running with shoes having a lifespan >6 months is a risk factor for women with knee genu
varum.
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Introduction

nee genu varum is one of the lower limb ab-

normalities that is associated with changes in

biomechanics of lower limbs. Generally, no

treatment is required for this complication

as it is a normal in childhood. Treatment is
needed in the age above 3 years. When the deformity occurs
in older people, the surgery and bracing are needed. Athletes
are prone to ankle and knee injuries. It is very important to
use a suitable footwear, particularly for those with knee genu
varum, to avoid injuries during common activities of daily
living. Since shoes is one of the external factors causing inju-
ry in people, the present study aims to determine whether the
lifespan of sports shoes has any effects on ground reaction
force (GRF) components during running in healthy people
and those with genu varum.

Methods

This is randomized clinical trial (Code: IR.ARUMS.
REC.1397.135). Fifteen female college students with genu
varum and 15 healthy peers volunteered to participate in this
study. A new pair of sport shoes was provided for each par-
ticipant to wear them for six months. They were asked to run
at preferred speed in three trials with the new shoes (at pre-
test phase) and in three trials with worn shoes (at post-test
phase) in a path where a force plate was installed. A force
plate (Bertec Corporation, Columbus, OH, United States)
was used to record GRF during running at a sampling rate of
1000 Hz. Kinetic data were recorded based on the protocol
presented in Jafarnezhadgero et al.’s study. The GRF data
was filtered at 20 Hz using a low-pass fourth-order zero-lag
Butterworth filter.

Specific running characteristics (heel strike and toe-off)
were identified using the Bertec force plate. For this purpose,
a 10-N threshold GRF was used to detect the stance phase of
the gait cycle. The following dependent variables were ex-
tracted from GRF data: First and second vertical peak forces,
and braking and propulsion forces at the anterior—posterior
direction and positive peak (external) right after heel con-
tact and negative peak (when body mass is transferred to the
contralateral limb) at the medial-lateral direction. The GRF
amplitude was normalized to body weight and reported in %
body weight. The free moment of the foot was also calcu-
lated and normalized by multiplying body weight by height.
All values of gait variables obtained from three trials were
averaged. For the stance phase analysis, the stance phase
data were converted to 101 data points. Normal distribution
of data was assessed by Shapiro-wilk test. Statistical analysis
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was carried out using repeated measures two-way ANOVA
followed by Bonferroni test. All analyses were conducted in
SPSS v. 23 software. The significance level was set at 0.05.

Results

The results indicated the significant main (group) ef-
fect of shoes on peak anterior-posterior GRF during heel
contact and on the anterior-posterior impulse (P<0.018,
d>0.8). The values of these variables in the genu varum
group were significantly higher than in the healthy group.
Moreover, findings showed the significant main effects of
shoes on the time to reach the peak GRF during heel strike
and on the loading rate (P<0.02, d >0.9). The time to reach
the peak GRF during heel strike with worn shoes was
shorter than with new shoes (P=0.015, d=0.9), while the
vertical loading rate during running with the worn shoes
was greater than with the new shoes (P=0.019, d=0.9).

Discussion

The purpose of the present study was to determine whether
the lifespan of shoe has any effects on GRF components dur-
ing running in women with knee genu varum and healthy
peers. According to the results, it can be concluded that run-
ning with shoes with a lifespan >6 months is a risk factor for
these individuals. A previous study demonstrated that higher
shoe stiffness, lower foot-ground contact force peak, and
higher activity of rectus femoris muscle are reported in both
healthy people and those with knee genu varum . Another
study demonstrated that the shoe lifespan have an impact
GRF and activity of selected muscles in healthy males with
and without genu varum. It has been shown that the activi-
ties of tibialis anterior and vastus medialis muscles increase
with the increase of shoe lifespan at the loading phase, while
the activities of vastus medialis, vastus lateralis, and rectus
femoris muscles increase at the mid-stance phase.
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