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ABSTRACT

This work is licensed under a Creative H

oy rution 40 nterational The study aimed to evaluate the effects of motion control shoes on knee joint co-contrac-

© tion in overweight individuals with flat feet.

[VETEEE 15 overweight females with a navicular drop greater than 10 mm were selected with available
sampling. Demographic characteristics of participants include Mean+SD age: 26.8+2.5 years, height:
1.7+0.1 m, weight: 82.5+3.2 kg, and Body Mass Index: 28.2+1.1 kg/m?. This study was done during run-
ning with both control (Supernova control, Adidas) and motion control (Supernovacushion, Adidas)
shoes. An electromyography system recorded selected muscles’ electrical activity and then computed
co-contraction values. Paired sample t-test was used for statistical analysis.
ST Finding demonstrated that during the loading phase, the directed co-contraction of vastus me-
dialis/lateral while using motion control shoes was greater than control shoes (P=0.035). Also, mediolat-
eral-directed knee joint co-contraction while running with a motion control shoe was greater than the

Article Info © control shoe during the push-off phase (P=0.020).

Received: 01 Au 2020 © [ETEERY Motion control shoes improved directed co-contraction in overweight individuals with flat
Accepted: 07 Oct 2020 © feet, especially in the frontal plane that could modify imposed knee joint loads.
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Introduction

lat foot is a common foot morphology
alteration in individuals with increased
Body Mass Index (BMI), with a preva-
lence ranging from 2%-23% in adults.
Flat foot is a risk factor for injuries, mostly
using neutral footwear. The contradictory findings could
be related to differences in mechanical alignment, foot
muscle strength, and footwear characteristics. The lower
limb misalignment can be minimized by motion-control
footwear, controlling the foot pronation. The controlled
foot pronation can reduce excessive rearfoot eversion and
loading rate. However, no studies have established the
effectiveness of motion-control shoes in assisting over-
weight runners with flat feet. The study aimed to evaluate
the effects of motion control shoes on knee joint co-con-

traction in overweight individuals with flat feet.
Materials and Methods

Fifteen overweight females with a navicular drop great-
er than 10 mm were selected with available sampling.
Demographic characteristics of participants include
Mean=£SD age: 26.8+2.5 years, height: 1.7+0.1 m, weight:
82.5+3.2 kg, and body mass index: 28.2+1.1 kg/m?. The
inclusion criteria were body mass index between 25 and
30, rearfoot eversion greater than 4°, navicular drop above
10 mm, and foot posture index above 10. The navicular
drop was measured as the difference in navicular height
during non-weight-bearing compared with the foot’s full
weight-bearing during quiet unilateral standing.

This study was performed during running with both
control (Supernova control, Adidas) and motion control
(Supernovacushion, Adidas) shoes. Electrical activity of
selected muscles (medial gastrocnemius, vastus lateralis,
vastus medialis, rectus femoris, semi tendinitis, biceps
femoris) was recorded by electromyography system, and
then the co-contraction values were computed. Electrode
placements were arranged following the SENIAM proto-
col. Electrodes were placed along with the fibers’ direc-
tion of the muscles. Root mean square values were cal-
culated as an index for muscle amplitude. The maximum
voluntary isometric contraction was used to normalize
electromyography data. Generalized and directed co-con-
traction was calculated for further statistical analysis. Sha-
piro-Wilk tests affirmed the normal distribution of data.
Paired sample t-test was used for statistical analysis. The
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significant level was set at P<0.05. This study is part of
aresearch project (Code: IR-ARUMS-REC-1398-408).

Results

Finding demonstrated that during the loading phase, the
directed co-contraction of vastus medialis/lateralis while
using motion control shoes was greater than in control
shoes (P=0.035). Also, mediolateral-directed knee joint
co-contraction while running with a motion control shoe
was greater than the control shoe during the push-off
phase (P=0.020). The generalized and directed co-con-
traction during running with control and motion control
shoes did not demonstrate any significant differences
at the med stance phase (P>0.05). The generalized and
directed co-contraction during running with control and
motion control shoes did not demonstrate any significant
differences at the swing phase (P>0.05).

Dissection

Motion control shoe improved directed co-contraction
in overweight individuals with flat feet, especially in the
frontal plane that could modify imposed knee joint loads.
However, the generalized co-contraction is less affected
by footwear type, especially at the mid-stance and swing
phases. Further study is recommended to establish this is-
sue from a scientific view.
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