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ABSTRACT

Hyperlordosis is one of the deformities in the lumbar spine, which causes changes
in the forward center of gravity and increases the movement of the pelvis. It also changes the stability of
the trunk, lumbo-pelvic-hip core complex, and lower limbs. This study aims to compare the changes in
the center of pressure (COP) and the time to stabilization (TTS) in male football players with and without
hyperlordosis during a single-leg jump-landing task.
[VETELE This is a causal-comparative study with a cross-sectional design, conducted on 28 male foot-
ball players (14 with hyperlordosis and 14 without hyperlordosis), with a mean age of 24+2.42 years, a
mean height of 178+6.06 cm and a mean weight of 72+4.93 kg. First, the Sargent jump test was taken to
determine their maximum vertical jump. Then, they were asked to jump with two legs and a half maxi-
mum vertical jumping height and land on the force plate with the dominant leg. The independent t-test
analysis was used to analyze the data in SPSS software, version 23.
[T A significant difference in the COP fluctuations in the mediolateral (ML) direction (P=0.015), the
maximum and minimum COP displacements in the ML direction (P=0.021, P=0.001), the TTS in the ML
direction, and the total TTS (P=0.001), was observed between two groups, but no significant difference
was found in the amount of COP variability in the anterior-posterior (AP) and ML directions, the amount
of COP fluctuations in the AP direction, the minimum and maximum COP displacements in the AP direc-
tion, and the TTS in the AP and vertical directions (P>0.05).
It seems that changes in the sagittal plane in the area of the lumbar spine and pelvis cause
instability and loss of balance in the frontal plane in the lower limbs. Therefore, football players with
¢ hyperlordosis should pay more attention to the changes in the proximal region to prevent instability and
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Introduction

ootball is one of the most popular sports

in the world. Due to high jumping-landing

activities, footballers are prone to injuries

in the lower extremities, including knees

and ankles. Therefore, injury in this lower
extremity can lead to a decrease in sports performance.
Identifying the influencing factors in lower limb instability
can help prevent injury and increase sports performance
among athletes.

Any change in the spinal alignment causes a person to
have a bad posture and an unstable trunk. One of the most
important parts of the spine is the lumbar arch. Due to the
close connection of the lumbar vertebrae with the pelvis,
especially through the sacrum bone, any change in the
position of the pelvis leads to a change in the degree of
the lumbar arch. Subsequently, any increase or decrease
in the angle of this arc affects the trunk stability and leads
to various abnormalities, such as hyperlordosis that oc-
curs in the sagittal plane and causes changes in the lumbo-
pelvic-hip core complex. It can also change the stability
of the lower limb.

Therefore, changes in lumbar lordosis of athletes may
be associated with changes in postural stability and lower
limb balance. This study aimed to compare the changes
in the center of pressure (COP) and time to stabilization
(TTS) in male football players with and without hyperlor-
dosis during a single-leg jump-landing task.

Materials and Methods

This is a causal-comparative study. The study pop-
ulation included male football players aged 20-28 in
Hamadan, Iran (n=500). Based on the entry and exit
criteria, 28 football players were selected and (14 peo-
ple with hyperlordosis and 14 without hyperlordosis).
The lumbar lordosis angle was calculated by consid-
ering one standard deviation above the mean. Those
with a lumbar lordosis angle of more than 42.22 de-
grees were included. They first performed the Sargent
jump test to determine their maximum vertical jump.
Then, the subjects jumped with half of their maximum
jump with two legs and landed on the force plate with
the dominant leg. When landing on the force plate, the
subject was instructed to spread his arms to the side,
look straight ahead, and stand still for 30 seconds. This
jump-landing task was performed four times.
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Indexes of the COP variability were used to check the
balance during the single-leg jump-landing task, which in-
cluded the amount of COP variability in the anterior-pos-
terior (AP) and mediolateral (ML) directions, the amount
of COP fluctuations in the APL and ML directions, and
minimum and maximum COP displacements in the AP
and ML directions. The TTS was calculated using the se-
quential averaging method in three directions: AP, ML,
and vertical. To calculate the total TTS, the time in three
directions reached a power of two and was summed up,
and the root mean square was calculated and recorded as
the total TTS. The independent t-test analysis was used to
analyze the collected data in SPSS software, version 23.

Results

The results of the independent t-test showed that the
amount of COP fluctuations in the ML direction, the
minimum and maximum COP displacements in the ML
direction, the TTS in the ML direction, and the total TTS
were significantly different between the groups with and
without hyperlordosis in the dominant leg (P<0.05). No
significant difference was observed between the two
groups in the amount of COP variability in the AP and
ML directions, the amount of COP fluctuations in the AP
direction, the minimum and maximum COP displace-
ments in the AP direction, and the TTS in the AP and ver-
tical directions.

Conclusion

The present study showed that hyperlordosis, as a risk
factor, can cause changes in COP and TTS in the frontal
plane in male football players, possibly due to the shorten-
ing and stiffness of the quadratus lumborum muscle (uni-
lateral or bilateral). However, hyperlordosis does not affect
the COP and TTS in the sagittal plane and in the vertical
direction. Improving hyperlordosis abnormality may im-
prove postural control, especially in male football players.
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10. Kistler 9281EA, Winterthur, Switzerland
11. Anterior Posterior

12. Medial Lateral

13. Sequential Average
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15. Independent Samples T-Test
16. Body Mass Index (BMI)
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14, Shapiro-Wilk Test
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