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Abstract

Background & Aims: Soccer, as one of the most popular sports in the world, requires a
combination of strength, speed, skill, and endurance. Soccer players are required to perform
complex movements such as running, changing direction, jumping, and kicking the ball during
a match, each of which requires specific kinematic skills. One of these movements is the
countermovement jump, which is used for heading and catching the ball at high altitudes.
Analysis of lower limb kinematic movements during the countermovement jump can reflect
changes in the performance of players under different physical and psychological conditions.
These analyses, especially when performed at different moments of a soccer game, can reveal
signs of fatigue due to intense and continuous activity, decreased muscle efficiency, and
technical changes during the game. Previous research has shown that muscle fatigue and
endurance of players can significantly affect their performance in leaping and jumping
movements. However, few studies have focused on kinematic changes during a simulated
game. In this regard, the present study aimed to compare the kinematic parameters of the lower
limb during countermovement jumps at different moments of a simulated soccer game in
soccer players in Kerman. This study aims to gain a better understanding of the effects of time
and fatigue on players' jumping performance by analyzing the data carefully and comparing
different situations, and ultimately providing suggestions for improving performance and
reducing the negative effects of fatigue. Given that soccer is still the most popular sport in the
world. Headings and jumps are among the vital movements in soccer that are frequently
performed by players on the playing field. Success in these movements can directly affect the
outcome of the game. In the meantime, evaluating the kinematic parameters of the lower limb
during countermovement jumps can be of great importance, because these parameters can be
related to factors such as fatigue, endurance, and individual techniques of players. For this
purpose, a study was conducted to compare the kinematic parameters of the lower limb during
countermovement jumps at different moments of a simulated soccer game in Kerman soccer
players.

Methods: This study included 15 players of the Kerman Copper Industry youth soccer team
with a history of playing in the country's top youth league. The average age of the players was
0.85+18.18 years, the mass was 51.9+65.42 kg, and the maximum oxygen consumption was
33.4+49.21 ml/min. The players participated in a simulated Bangsbo soccer test and then
performed countermovement jumps every fifteen minutes. Filming was done using three [Sony
A7S] cameras at a speed of 120 frames/sec. The data were analyzed with [Kinova] software,
and repeated analysis of variance and Bonferroni post hoc test were used to examine
differences.

Results: Significant differences were observed between the kinematic parameters of the lower
limb in different minutes of the soccer game (P < 0.05). Paired comparisons showed that there
was a significant difference between the height of the jump against the movement in minutes
15 and 30 and before the start of the second half (P < 0.05), but no significant difference was
seen in other comparisons (P > 0.05). Also, there was a significant difference between the
height of the jJump at minute 30 and before the second half and at minute 60 (P > 0.05). There
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was a significant difference between the angular velocity of the knee joint (phase eccentric) of
the subjects before the game, minute 15, minute 30, the end of the first half, before the second
half, minute 60, minute 75, and the end of the game (p < 0.05). In other words, the average of
the maximum angular velocity of the knee joint (eccentric phase) in repeated measurements is
statistically significant. According to Table 1 in the descriptive statistics section, the average
size of the subjects increased in the first and second measurements after the start of the game.
In the next measurement (end of the first half), the sizes decreased compared to the
immediately previous measurement. In the subsequent measurements, the upward trend of the
sizes was maintained to some extent. To determine the different effects between both
measurement intervals, the Bonferroni post hoc test was used.

Conclusion: The findings showed that the performance of the players in the countermovement
jump is different at different moments of the football game. The best performance was
observed in the 60th minute, while the weakest performance was observed before the start of
the second half. After the 60th minute and with the onset of fatigue, the players' performance
decreased. Strengthening endurance factors in power, delaying fatigue, and using plyometric
exercises with injury prevention principles can help improve players' performance at different
times of the game. Although no study was found that examined jumping performance during
all minutes of a soccer game and studied eccentric velocity during jumping, some research on
eccentric contraction and counter-movement jumping is mentioned. Jumping is generally
performed using a stretch-contraction cycle. This cycle is a natural pattern in which energy is
stored during eccentric contraction and released during concentric contraction. The eccentric
phase of the counter-movement jumping movement is referred to as the time from the onset of
the effect of gravity until the maximum knee angle during bending. The factors that determine
the amount of energy absorbed by the muscles are the speed of eccentric contraction and the
length of the muscle. Therefore, if the length of the muscle increases, more force is absorbed
during eccentric contraction, and as a result, more force is produced during eccentric
contraction. Theoretically, muscle performance in daily life or sports activities is increased by
increasing the potential energy available for concentric contraction. High eccentric contraction
speed increases the speed of concentric contraction, which leads to greater displacement of the
center of mass and jump height.
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