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ABSTRACT

Postural sway is evaluated based on changes in the body's center of pressure and is
directly related to postural control and balance. Several factors are involved in the proper control of postural
sways and, as a result, proper maintenance of balance, the most important of which is core stability.
Weakness of core muscles causes an interruption in the transfer of energy from the trunk and limbs to
each other, and this leads to decreased sports performance and increased risk of injury. Hyperlordosis is
one of the disorders that can affect the endurance of core muscles. In some sports, such as taekwondo, this
is of great importance. The present study aims to assess whether there is any difference in postural sway
and core muscle endurance between taekwondo female athletes with or without hyperlordosis in Iran.
[IETELE The study population consists of all professional Iranian female taekwondo athletes, of whom
60 were purposefully selected and divided into two groups of 30: With hyperlordosis (Mean age:
22.17+2.35 years, mean height: 16613.95 cm, mean weight: 55.37+5.53 kg) and without hyperlordosis
(Mean age: 20.63+2.38 years, mean height: 165+4.23 cm, mean weight: 53.7+4.91 kg). Postural sway was
measured by the foot pressure distribution on a single leg. The core muscle endurance was measured by
the McGill test. Independent t-test was used for examining the difference in the results. The significance
level was set at 0.05.

[[EEMTE Independent t-test results showed a significant difference between the two groups only in
endurance of abdominal flexor muscles (P=0.013). No significant difference in endurance of other core
muscles (P>0.05), postural sway based on two factors of path length (P=0.30) and movement area
(P=0.16) were observed between the two groups.

The endurance of the abdominal flexor muscles in taekwondo female athletes with

Received: 02 Feb 2021 hyperlordosis is poor. Considering the possibility of further changes in the core muscles which can affect

Accepted: 08 Apr 2021 other areas of the body, longitudinal and follow-up studies are recommended on this group of athletes.
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Introduction

ne of the most important parts of the spine is
the lumbar section. Due to the close connec-
tion of the lumbar vertebrae with the pelvis,
especially through the sacrum, any change
in the position of the pelvis leads to a change
in the lumbar arch degree, affects the balance, and causes
various abnormalities in the lumbar-pelvic area. Postural
control or balance is one of the key components of suc-
cess in performing daily living activities and sports. It is
a dynamic process that acts as a closed-loop system to
maintain the position of the center of gravity above the
support surface, resulting in postural sway within this
range. It requires continuous examination of sensory in-
puts from different parts, their processing in the central
nervous system, and appropriate motor response to estab-
lish a balance between stabilizing and confusing forces.
Postural sway is evaluated by the movement of the center
of body pressure, which affects the body’s center of grav-
ity and is directly related to postural control and balance.

Several factors are involved in proper controlling of pos-
tural sway and consequently maintaining balance, one of
which is core stability. The core area has many muscles that
stabilize the pelvic girdle, establish the movement of the or-
gans, and provide optimal control of the movements with
the proper transfer of force, change of weight direction, and
pressure distribution. According to the studies, the strength
of the core muscles in women is less than in men. Weak-
ness of core muscles causes an interruption in the transfer of
energy from the trunk and limbs to each other, and this leads
to decreased sports performance and increased risk of injury.
It seems that postural abnormalities, such as hyperlordosis,
can change the muscle activity patterns and cause the occur-
rence of muscle imbalances by changing the alignment of the
lumbar-pelvic region, which may cause dysfunction of the
core muscles. Therefore, the proper postural control ability
is important for exercise and many sports activities. In some
sports, such as tackwondo, this is of great importance. In tae-
kwondo, many movements are performed in an open kinetic
chain. Kim et al. [15] stated that the kicks in tackwondo in-
clude hip flexion and knee extension, and the continuous use
of quadriceps muscles and psoas in these movements leads
to an increase in the strength of these muscles, which is the
reason for increased hyperlordosis in tackwondo athletes
compared to non-athletes. The present study aims to assess
whether there is any difference in postural sway and core
muscle endurance between tackwondo female athletes with
or without hyperlordosis.
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Materials and Methods

The study population consists of all professional Iranian
female tackwondo athletes, of whom 60 were purpose-
fully selected and divided into two groups of 30 includ-
ing: With hyperlordosis (Mean age: 22.17+£2.35 years,
mean height: 1664+3.95 cm, mean weight: 55.37+5.53 kg)
and without hyperlordosis (Mean age: 20.63+2.38 years,
mean height: 165+4.23 cm, mean weight: 53.7+4.91 kg).
Postural sway was measured by the foot pressure distri-
bution on a single leg. The core muscle endurance was
measured by the McGill test. A 30-cm ruler was used to
measure lumbar lordosis. Independent t-test was used for
examining the difference in the results. The significance
level was set at 0.05.

Results

Independent t-test results showed a significant difference
between the two groups only in endurance of abdominal
flexor muscles (P=0.013). No significant difference in
endurance of other core muscles (P>0.05), postural sway
based on two factors of path length (P=0.30) and move-
ment area (P=0.16) were observed between the two groups.

Conclusion

The findings showed a significant difference between
two groups only in abdominal flexor muscle endurance;
other variables were not significantly different between
the female athletes with and without hyperlordosis. The
endurance of the abdominal flexor muscles in tackwondo
female athletes with hyperlordosis was reduced. Based on
this result and the possibility of further changes in the core
muscles based on the muscle chains, it seems that a fol-
low-up period is needed on this group of athletes. We can-
not definitely conclude that hyperlordosis has a negative
effect on the core muscle endurance and postural sway of
tackwondo female athletes.
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2. Path length
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4. Foot pressure distribution
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