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ABSTRACT

This work is licensed under a Creative

Comemons Attrbution 40 ntemational The use of arch support foot orthoses is becoming quite widesprea in the man-
© agement of foot pathologies. This study examined how lower limb joint angular velocities change with

wearing arch support foot orthoses.
VETELEE In this semi-experimental study, 20 healthy male volunteers (age: 34.2+8.9 years; height:
173.5+5.4 cm; mass: 76.3+13.5 kg; and BMI: 25.7+9.1 kg/m?) participated. The participants completed
ten walking trials at a self-selected walking speed while 3-dimensional kinematic data of their ankle,
knee, and hip joints were collected. Paired samples t-test was used for comparing two conditions: shod
with no orthoses and shod with arch support foot orthoses.
ST The use of arch support foot orthoses decreased joint angular velocity for the hip extension
(P=0.000) and ankle dorsiflexion (P=0.02) compared to walking without orthoses. However, results re-
vealed no significant differences in knee joint angular velocity values between both walking conditions
(P=0.16).
[T We concluded that arch support foot orthoses can decrease ankle and hip joint angular ve-
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Introduction

here is a logical association between the

arch of the foot structure and the mechan-

ics of the lower limb. This arch provides an

elastic, springy relationship between the

forefoot and the rear foot so that a majority

of the forces incurred during weight bear-
ing on the foot can be dissipated before the force reaches
the long bones of the leg and thigh. In flat feet, the head
of the talus bone is displaced medially and distal from the
navicular bone. As a result, the plantar calcaneonavicular
ligament (spring ligament) and the tendon of the tibialis
posterior muscle are stretched to the extent that the indi-
vidual with flat feet loses the performance of the medial
longitudinal arch (MLA). If the MLA is absent or non-
functional in both the seated and standing positions, the
individual has a “rigid” flatfoot. If the MLA is present and
functional while the individual is sitting or standing up on
his toes, this arch disappears when assuming a foot-flat
stance. This condition is often treated with arch supports.
The use of arch-support foot orthoses is becoming quite
widespread in the management of foot pathologies. It im-
mediately helps to absorb stress-inducing shock through
the lower body, contours the feet to spread your weight
more evenly and reduces pressure. It also stabilizes the
position of your foot to support your natural walking style.
This study examined how lower limb joint angular veloci-
ties change with wearing arch-support foot orthoses.

Materials and Methods

In this semi-experimental study, 20 healthy male volun-
teers (age: 34.2+8.9 years; height: 173.5£5.4 cm; mass:
76.3+13.5 kg; and BMI: 25.749.1 kg/m?) participated.
The participants completed ten walking trials at a self-se-
lected walking speed while 3-dimensional kinematic data
of their ankle, knee, and hip joints were collected. Before
the initiation of experimental procedures, the anthropo-
metrical parameters of each subject were measured from
selected anatomic landmarks for entering into Nexus soft-
ware. Then, reflective markers were placed bilaterally to
the subjects as follows: anterior superior iliac spine, pos-
terior superior iliac spine, lateral mid-thigh, lateral femo-
ral epicondyle, mid shank, lateral malleoli, heel, and be-
tween second and third metatarsal heads. Then, subjects
were asked to walk three trials along the test walkway to
familiarize themselves with the experimental surround-
ings. In addition, prior to each experiment, a static trial
was captured to identify joint center locations and calcu-
late the segment coordinate systems.

Scientific Journal of

Kinematics data were collected at 100 Hz using Vicon
MX Motion Systems consisting of six T-series cameras
(Vicon MotionSystems, Oxford, UK) and 16 spherical
reflective markers with a diameter of 15 mm. The size of
the cubic calibration volume was 4.0 m (length)x2.0 m
(width)x2.0 m (height), which was located in the middle
of a 15 m walkway. The plug-in-gait marker set was used
to identify the bilateral pelvis, thighs, legs, and feet pro-
vided in Nexus software. Paired samples t-test was used
for comparing two conditions: shod with no orthoses and
shod with arch support foot orthoses.

Results

The use of arch support foot orthoses decreased joint
angular velocity for the hip extension (P=0.000) and an-
kle dorsiflexion (P=0.02) compared to walking without
orthoses. However, the results revealed no significant dif-
ferences in knee joint angular velocity values between
both walking conditions (P=0.16).

Discussion

We concluded that arch support foot orthoses can de-
crease ankle and hip joint angular velocities. The use of
arch-support foot orthoses reduces the risk of overuse in-
juries by decreasing lower limb joint angular velocities.
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