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Abstract

The aim of the present study was to compare the electromyographic activity of quadriceps
muscles and hamstrings of male and female professional soccer players in a single-leg
landing movement.The research sample included 38 professional football players in
Tehran province (19 women and 19 men). Electromyographic activity of quadriceps
muscles and hamstrings were measured during the single-leg landing test. Independent t-
test was used to compare muscle activity and timing of quadriceps and hamstrings in men
and women. The results of this study revealed that there was a significant difference
between male and female professional footballers between feedforward activity of rectus
Femoris muscles (P = 0.05), Vastus medialis (P = 0.05), Vastus lateralis (P = 0.05),
feedback activity of Semitendinosus muscles (P = 0.05) and Biceps femoris (P = 0.05) .
The induction of Semitendinosus muscles of women compared to men was reported with
delay (p = 0.006). In addition, early activation of Vastus lateralis muscles in women was
observed compared to men (p = 0.001). As shown in this study, more feedforward activity
of female quadriceps muscles, delayed onset of Semitendinosus activity and early
activation of Vastus lateralis muscles in women than men, in the task of landing on one
leg, make women more prone to ACL injury. Therefore, it can be stated that one of the
causes of ACL injury in women is the presence of defects in their neuro-muscular control
system. As a result, strengthening and improving the nervous system of the hamstring
muscles, especially in women, is recommended to prevent ACL ligament injury.
Keywords: ACL Injury, Electromyographic Activity, Single-Legged Landing, Soccer
Player
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Extended Abstract

Background and Purpose

Due to the issue that ACL injury is associated with disability and wasted time in
athletes and imposes a lot of financial costs on athletes and their sports teams,
nowadays a special attention is paid to the identification of injury risk factors and
non-collision injury mechanisms have been developed to prevent it more
effectively. Various factors play a role in ACL injury; Researchers have
mentioned neuromuscular function as one of the most important risk factors for
ACL injury. In order to provide joint stability and prevent injury to the passive
stabilizer elements of the joint (such as mechanical role of ACL) which do not
have the structural ability to deal with such high-level forces, appropriate and
well-timed muscle activity is necessary.

It is well established that female athletes compared to males, have individual
neuromuscular strategies and it will have greater risk of ACL injury in knee joint
movement patterns. The review of literature showed that studies on the difference
in evoking, the amount of feedforward and feedback activity of the hamstrings
and quadriceps muscles in women and men, and especially in professional soccer
athletes, obtained different results and were ambiguous. Therefore, the present
study aimed to compare the electromyographic activity of the quadriceps and
hamstring muscles of female and male professional soccer players in the single-
leg drop (landing) movement.

Materials and Methods

The research sample consisted of 38 professional soccer players of Tehran
province (19 women and 19 men). The subjects should have at least three years
of previous team activity in the soccer. Other inclusion criteria were: age range of
18 to 23 years, participation in the soccer league of Tehran province, having at
least two training sessions per week (according to the conditions of Corona),
having a normal body mass index and general health. Moreover, during the
research, if any of the subjects had the following conditions, they were omitted:
lack of satisfaction and unwillingness to continue the research, inappropriate
collaboration during the research, injury and pain during the process of research.
The electromyographic activity of quadriceps and hamstring muscles of subjects
was measured during the single-leg drop (landing) test. In order to compare the
muscle activity and the start time of the quadriceps and hamstring muscles of men
and women, independent t-test was used.

Findings
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Individual characteristics of subjects (mean + standard deviation)

Number of Age Weigh Height Bo(!y mass index Activity
Gender subiects (year) (kg) (cm) (Kilograms Per background
J y 8 Square Meter) (year)
Female 19 20/84£2/81  55/79+5/77  164/32+5/08 20/611/17 5/05£0/91
Male 19 21/582/67  70/89£6/59  175/1627/21 22/82+1/77 5/94+0/88

The findings showed that there was a significant difference between the
feedforward activity of the Rectus femoris muscles (P=0.001), Vastus medialis
(P=0.01), Vastus lateralis (P=0.03), and the feedback activity of the
semitendinosus muscles among professional male and female soccer players
(P=0.001). It was reported that women's semitendinosus muscle evocation was
delayed compared to men's (p=0.006). Further, early evocation of Vastus lateralis
muscles of women was observed compared to men during single-leg drop
movement (p=0.001). While there was no significant difference reported between
the feedforward activity of the semitendinosus, biceps femoris muscles and the
feedback activity of the quadriceps muscles between the two groups of men and
women. Moreover, there was no significant difference between the start time of
the Rectus femoris, latissimus dorsi and biceps femoris muscles in males and
females (p>0.05).

Discussion and Conclusion

The relationship between hamstrings and quadriceps with ACL is clear.
Hamstring muscles act as ACL agonists by reducing tibia anterior displacement
and internal rotation during motor. The quadriceps muscles cause a significant
tibia anterior displacement, and as a result, the strong impression forces of
quadriceps lead to severe ACL injury. Therefore, hamstrings and quadriceps are
synergists and antagonists of ACL, respectively (1). The results of the research
showed that the feedforward activity of the quadriceps muscles of women is
significantly higher than men; that is, women have a dominance of quadriceps,
which was in line with the results of some past studies (26, 38). On the other hand,
some researchers reported that there is no difference in the feedforward and
feedback activity of the quadriceps and hamstring muscles in the two groups of
men and women (2). Studies reported that hamstring muscle activity is
significantly higher in men, meaning that men have hamstring dominance
compared to women (3).

How and when the quadriceps and hamstring muscles are activated was effective
on the ability of the knee to optimize the stiffness of the joint, absorption and
disperse of forces applied to it, and in this way prevents ACL injury. The delay in

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



Dadgar: Comparison of Electromyographic Activity... 20

starting the activity of the hamstring muscles as a result of early activation of the
quadriceps muscles causes the simultaneous flexion of hip and knee difficultly. In
this way, the hip is bent, but the knee bends slower than hip and the tibia is
exposed to anterior displacement. This displacement will be controlled only by
ACL. The results of the present study were in line with those of Anderson's study,
in which women, in addition to showing the dominance of quadriceps muscles,
activated their Vastus-lateralis muscles earlier than men. Contrary to the results
of the present study, 1bn et al. reported that the start time of the Vastus-lateralis
and Vastus-medialis muscles was earlier in men than in women. The difference
between these results can be related to the way of measuring the time of starting
muscle activity. In contrast to the results of Ibn et al. and those of the present
study,Cowling et al. found that men have a delay in the activity of the
semitendinosus muscles compared to women.
The existence of conflicting results can be caused by the type of sport of the
participants studied in the research, the level of physical fitness and the number
of subjects. Therefore, it can be stated that the short number of subjects can be
one of the reasons that explain the contradictions of research results; the present
study tried to investigate the electromyography activity of quadriceps and
hamstring muscles among the soccer players by considering the number of
subjects as well as professional players. According to the findings of the present
study and previous studies, it can be concluded that the activity of the hamstring
muscles helps to maintain the stability of the knee joint and prevent ACL injury,
especially in women (4,5).

Keywords: ACL injury, Electromyographic Activity, Single-Legged Landing
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