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Abstract

Keywords Background and Aim: Flat feet are a common abnormality that can be a risk

factor for acute and chronic lower limb injuries. The cause of injury in people

with flat feet remains unknown. This research aims to compare the moment of
lower limb joints in one-legged skill landing between athletes with flexible flat
feet and normal feet.

Lower limb joints, Methods: Twenty male semi-professional futsal players (10 with flexible flat feet
and 10 with normal feet) participated in this test. The height of the foot arch of
these people was evaluated based on the Staheli index. the subjects performed the

Landing, one-legged landing skill with the dominant leg from a step with a height of 30

cm Kiesler force plate and Vicon analyzer were used to record the required data.

To compare the moment of the joints between the two groups, an independent t-

test was used at a significance level of p<0.05.

Results: The statistical results showed that the average moment of all three joints

(ankle, knee, and hip) was higher in people with flexible flat feet than in people

with normal feet, but this difference was not statistically significant in all three

examined joints.

Conclusion: The lower extremity joint moments in semi-professional futsal

players with flexible flat feet are likely not a threat for acute and chronic injuries.

This is because the changes in muscle strength and other biomechanical factors

due to participation in training programs lead to a compensatory activity that

reduces the amount of impact forces applied to the body.

Kinetic parameters,

Flat feet,
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Extended Abstract

Introduction

The arch of the foot is one of the most
important structures of the human foot, which
plays an important role in absorbing the force
applied to the body and maintaining balance in
physical activities (2-4). The reduction of the
longitudinal arch of the foot or flat foot is the most
common structural abnormality in the foot, which
can be classified into 2 categories: 1. fixed flat foot
2. flexible flat foot (7,8). Among the people with
flat feet, about 73% have flexible flat feet, and a
small percentage have fixed flat feet (9). Flexible
flatfoot increases the likelihood of injuries due to
overuse, such as stress fractures, patellofemoral
pain syndrome, lower back pain, and joint injuries,
by approximately 4 to 20 times (10). Despite
extensive research conducted in this area, the cause
and mechanism of injury in individuals with
flexible flatfoot remain unknown (4). Examining
the changes in the biomechanical parameters of the
lower extremity joints in people with flat feet in
high-intensity skills, such as jumping, landing,
where the probability of injury is very high, can
greatly help to understand the cause and
mechanism of injury in these people (12-14).
Therefore, the present study aims to compare the
torque of the lower extremity joints during single-
leg landing between futsalists with flexible flat feet
and normal feet.

Method

Twenty semi-professional male futsal players
(10 people with flexible flat soles and 10 people
with natural soles) participated in this study .The
conditions for the subjects to participate in this
research were the presence of flat foot and normal
foot, age range between 18-35 years, body mass
index between 20 and 28 kg/m2, had at least 3
years of playing experience in futsal, do not have
history of any musculoskeletal injuries and joint
diseases in the lower limbs during the past year and
the absence of any abnormalities in the lower limb.
Subjects were divided into two groups, flat foot and
normal foot, using the Stahli index (26). In the
current research, a foot imaging device (DAF
Danesh Salar lIranian) was used to calculate this

index. In order to distinguish between flexible flat
foot and rigid flat foot, the subject was asked to
first stand on two feet (in a weight-bearing
position) and then stand on the toes. If there is no
medial longitudinal arch of the foot in the weight-
bearing position, but the arch appears when
standing on the toes, then the flat foot is flexible
(25). In the next step, the demographic information
of the subjects, such as height and weight, was
measured using a height meter and a digital scale.

After warming up, the subjects stand with bare
feet on a box with a height of 30 cm next to the
force plate. The hands of the subjects should be
next to the body, and the toes should be in line with
the front edge of the box. At the start of the test, the
person jumps from the box and lands on the force
plate with one foot without losing balance. All the
subjects performed the landing skill with the
dominant leg. The leg with which the subject
performs the shot was considered the dominant leg
(28). Kinetic and kinematic data collection was
required in two-dimensional form, which was
recorded by 8 cameras (sampling rate 120 Hz) and
a force plate (sampling rate 1000 Hz). The desired
variables in the present study were the peak
moment of the hip, knee, and ankle joints in the
sagittal plane, which was calculated through
inverse dynamics (22). 5 attempts were recorded
from each subject, and finally, the average peak
moment in these 5 attempts was used for statistical
analysis. An independent t-test was used to
compare the torque of knee, thigh, and ankle joints
between the two groups (P<0.05).

Results

Statistical analysis showed that there was no
significant difference in the parameters of age,
height, mass, and body mass index in the two
groups of flat feet and normal feet (P>0.05), but the
average of the Staheli index was significantly
different between the two groups. (P> 0.05). Also,
according to the results of the present study, the
amount of moment lower limb joints (ankle, knee,
and hip) in futsal player with flexible flat feet was
more than the group with normal, but this
difference was not statistically significant in all
three joints of the hip, knee and ankle.
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Discussion

Based on the results of the present study, it can be
said that the reduction medial longitudinal arch
does not cause a significant change in the lower
extremity joints' moments in single-leg landing,
which is contrary to the researcher's initial
assumption. The absence of a significant difference
in joint moments between the two groups could be
due to the history of the subjects' activity, because

all the subjects were semi-professional futsal
players who participated in futsal and its exercises
for at least three years. Changes in muscle strength
and other biomechanical factors due to sports
training may have caused a compensatory activity
to reduce joint moments in people with flexible flat
feet.

Table 1. The result of the independent t-test comparing the moment of the lower limb joints (N.m/kg) in the sagittal plane during

single leg landing in people with flexible flat foot and normal

Variables (sagittal plane) Groups Mean £ SD df T sig
o  Peakankle joint moment Normal it == Sl
= . . 1 0.451 0.53
= (plantar flexor- dorsi flexor+)  Flexible flat feet 0.58 +-3.442
=
o
=  Peak knee joint moment Normal 2.19 £0.417 0 0,632 078
< (extensor-, flexor+) Flexible flat feet 1.98 +-0.894 ' '
D
= ip joi Normal 1.84 +-2.351
_Ug) Peak hip joint moment _ 1 0391 091
(extensor-, flexor) Flexible flat feet 1.72 £-3.102

Clinical application

Using research with the approach of comparing
different parameters between people with flat feet
and normal feet, along with understanding the
compensatory activities that occur in other parts
and organs of the body due to the reduction in the
arch of the foot in these people, seems necessary to
identify the cause of injury in people with flat feet.
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