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Abstract

Keywords Background and Aim: This study aimed to investigate the activity of
soccer players’ rectus femoris and vastus medialis muscles by simulated
soccer tests during landing.

Quadriceps Methods: The timing and activity of rectus femoris and vastus medialis
) muscles of soccer players (15 subjects) during different periods of the test
Fatigue (i.e., before the test, immediately after 1st and 2nd half of the test) were
investigated. A surface electromyography device (ME6000) was used to
Landing collect data during single leg drop (before the game, after the first and the
second half time). Descriptive and repeated measures of ANOVA were used

CST90 to analyze data.

Results: The results of this study show that fatigue affects the timing of
muscles, but in different periods of the test, it wasn’t significant (P>0.05,
F=2.95, F=2.82). Significant differences were observed for the feed-forward
activity of vastus medialis (P<0.05, F=4.55), but for rectos, femoris, it
wasn't significant (P>0.05, F=1.68,¢ but significant differences weren't

observed for feedback activity of rectos femoris and vastus medialis
(P>0.05, F=2.46, F=0.55).

Conclusion: Our results show that fatigue doesn't affect the timing of
muscles during different periods of the test, but a difference was found for
the feedforward activity of the vastus medialis muscle. Regarding the
results, a comprehensive investigation of the effects of fatigue on the rectus
femoris and vastus medialis muscles and their effects on the knee joint
during long-term studies is suggested.
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Extended Abstract

Introduction

Football is a contact sport characterized by
high demands at the professional level, with a
notable risk of injury (1). The knee joint plays a
crucial role in various movements in this field. It

mutually influences other body regions, such as

hip and ankle joints (2), making it more
susceptible to fatigue for various reasons.
Electromyography studies assist in evaluating
the compatibility and changes resulting from
muscle activity by focusing on the electrical
activity of muscles (10). Based on this,
researchers aim to directly and indirectly
investigate the effects of fatigue on muscle
electrical activity. However, assessing fatigue
effects in real competition conditions is often
impractical, leading to simulated evaluation tests
(27, 28). As a result, to match and better
understand the physical demands of the
participants in the soccer competition, soccer-
specific sports protocols (SSEPs) were
developed and divided based on the activity on
the treadmill or free running. Finally,
Bendiksen et al. designed the Copenhagen
Soccer Test 2012, incorporating football-
specific movements and skills into the protocol
to simulate real football conditions and enhance
protocol validity. This included specific football
movements and better ball handling to support
the protocol's realism (3). Therefore, this study
aimed to examine the activity of the rectus
femoris and vastus medialis muscles in football
players during various time intervals of a
simulated football test during landing drop tasks.

Methodology

In the present study, repetitive measurements
were taken to assess the timing and
electromyographic activity of the rectus femoris
and vastus medialis muscles in 15 football
players. Measurements were conducted before
the start of the activity, after the end of the first
half, and immediately after the 90-minute
activity. A 16-channel electromyography device
was utilized to examine the activity of the
dominant leg muscles of the participants.

Table 1: Descriptive and inferential results

Electromyographic signals during the landing
task on one leg were recorded on a 40-
centimeter platform, and a foot switch
synchronized with the device was used to
determine the times of foot impact. To
participate in the test, each player individually,
at the designated time, and after preparing the
electrode installation site, fixing them with
medical glue, and doing the standard warm-up.
Initially, three maximum isometric voluntary
contraction tests (MVIC) with a 60-second rest
interval between two contractions were taken
from each person, and the electrical activity of
the muscle was recorded before the main
activity. The precise moment of foot-ground
contact was identified using the synchronized
foot switch, providing accurate data for the
analysis of muscle activity during the landing
task. The normalized electrical activity of the
muscles was calculated in 3 different repetitions
of the task, and by taking the average between
the electrical activities, the final activity was
calculated for each muscle.

Furthermore, the feed-forward and feedback
activities of the muscles were calculated.
Megawin 1.3 and MATLAB software were used
to analyze data. After normalization, the average
muscle activity, initial and end times of the
muscle activity relative to the moment of contact
with the foot switch, and the electrical activity in
the time before and after the impact were
calculated. Descriptive statistics and analysis of
variance with repeated measures were used to
analyze the data.

Results

The results of this study show that fatigue
affects the timing of muscles, but in different
periods of the test, it was not significant (P>0.05,
F=2.95, F=2.82) (Table 1). Regarding the feed-
forward activity of the muscles, significant
differences were observed for vastus medialis
(P<0.05, F=4.55). However, for rectos femoris, it
wasn't significant (P>0.05, F=1.68). Also
significant differences were not observed for
feedback activity of rectos femoris and vastus
medialis (P>0.05, F=2.46, F=0.55), (Table 1).

Variable

Age (yr)
Height (cm)
Weight (kg)

Rectus femoris

Soccer player

Muscle activity(timing)

Mean+SD
25.4+3.8 F Sig. P Effect size
177+3.6
69.8+4.6

91033364.6 2.95 0.06 0.17
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vastus medialis 846670.6 2.82 0.07 0.16
Pre-game 25+3.2
Rectus femoris First half 6010 1.68 0.2 0.1
L. Second half 23+2.2
Feed-forward activity S 62457
vastus medialis First half 169+21 4,55 0.01 0.24
Second half 41+2.6
Pre-game 52+44
Rectus femoris First half 7448 0.55 0.58 0.03
. Second half 55+4
Feedback activity S 120410
vastus medialis First half 183+17 2.46 0.1 0.15
Second half 90+5
Discussion provides dynamic stability and stability during

Results showed a delayed onset of muscle
activity at the end of the first half, but the
differences were not significant at different time
intervals. Considering that a group of muscles
plays a role in providing stability, generating
force, and maintaining joint alignment, it can be
inferred that the changes in muscle activity
patterns, their recruitment order, and alterations
in the time interval between the onset of
contraction and ground contact suggest that the
nervous system consistently maintains the total
muscle contraction time and minimizes the risk
of joint injuries. Therefore, it's recommended
that coaches incorporate  neuro-muscular
exercises during fatigue and prevent injuries.

A significant difference was observed in the
feed-forward activity of the vastus medialis
muscle, but there were no significant differences
in the feedback of the rectus femoris muscle.
The neuromuscular system plays a crucial role
in activating muscles and preventing injuries,
functioning both in a feed-forward and feedback
manner. Based on its experiences, the nervous
system pre-activates muscles and prevents
imbalances during landings, avoiding potential
injury. Additionally, preliminary muscle activity
leads to predicted postural adjustments, placing
the body in a state that maintains balance during
large forces and provides proximal stability for
distal movements.

Consequently, muscle activity controls the
forces and loads acting on the joints (26). Given
that the neuro-muscular recruitment pattern
significantly influences the knee joint, which

movement, the quadriceps muscles undergo
reflexive and anticipatory contractions to
increase joint stability and prevent injury. On the
one hand, muscles’ feed-forward and feedback
activities play a crucial role in muscle
contractions and joint stability, ensuring the
absorption of forces generated during landings
(48). As a result, trainers in team training
programs should pay more attention to these
mechanisms for precise and effective training.
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3 Activity or activation level

4 Maximum Voluntary Isometric Contraction
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