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Abstract

Jumping and landing is one of the most common and repetitive skills in volleyball. The
surface stiffness of the factor will affect the injuries because the change in the amount of
this parameter will increase the applied forces. The present study is of quasi-experimental
type, causal-comparative model and applied type. The statistical sample consisted of 14
volleyball players aged 18 to 20 years. Subjects were asked to perform a defensive
movement on the net and the electrical activity of the muscles was recorded by an 8-
channel biod electromyography device based on the SENIAM protocol on 4 selected
muscles of the lower extremities (biceps femoris, vastus lateralis, gastrocnemius, anterior
tibialis).. To determine the effect of surface type on research variables, analysis of variance
with repeated measures was used and for differences, Bonferny post hoc test was used.
The results showed that when jumping and landing on the tatami, grass and sand surfaces,
there was no significant difference (p<0.05), but in the anterior and twin buttock muscles,
there was a significant difference between the levels (p = 0.00). In the analysis of variance
test between the subjects, no significant difference was observed between the peak
performance of muscle activity in external extensor muscles and biceps. There is also no
significant difference between co-contractile function in knee and ankle joint (p<0.05),
with the difference that the mean percentage of co-contraction on the grass is highest and
on sand is lowest in the knee joint and lowest in the ankle joint. On sand and the highest
amount was seen on tatami. According to the results of the present study; The sex of the
surfaces affects the electrical activity of the selected muscles of the lower limb; There was
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a significant difference between the function of the anterior and twin muscles when
jumping and landing on the tatami, grass and sand surfaces, but at the beginning of the
activity of the biceps, anterior and twin muscles on three levels, no difference was
observed. On the other hand, there is a significant difference between the end time of
external broad muscle activity between tatami, sand and grass surfaces and the comparison
of biaxial pair's electrical activity between tatami and sand surfaces. However, there is a
need for more studies and scientific documentation to generalize and apply the results
obtained on people at different levels and the electrical activity of their muscles.

Keywords: Different Levels, Jump, Descent, Electromyography, Co-Contraction,
Selected Lower Limb Muscles.

Extended Abstract

Background and Purpose

Landing technique is one of the basic and important parts of many sports events. This
complex operation requires the coordination of the upper, lower and trunk limbs in
absorbing the forces entering the body and maintaining the stability of the thigh, knee
and ankle joints during movement. Improper landing after jumping during sports
activities is one of the important causes of lower limb injuries. Factors affecting the
severity of these injuries include the forces and torques applied to the body during
landing, the type of surface, and the landing height. Recently, the surface on which a
person moves has been considered as a potential factor in the frequency and severity
of lower extremity injuries.

Materials and Methods

The present study is considered as a quasi-experimental, causal-comparative and
applied research. The statistical population of this study included 14 young male
volleyball players with an age range of 18 to 20 years from Karaj who were
selected through convenience random sampling method. The participants were
healthy with no injuries or abnormalities in the lower limbs in the last 6 months.
Written informed consent was obtained from all subjects to participate in this
study. Then, the participants’ height was measured with a meter and weight with
a digital scale. An 8-channel electromyography device was used for installing
surface electrodes on the participants’ body skin to record their electrical activity
of muscles. The surface electrodes made of silver chloride were installed on 4
selected muscles of the lower limb including biceps femoris, vastus lateralis,
gastrocnemius, and anterior tibialis muscle with a distance of 20 mm from the
center of the electrode. To describe the data, the mean and standard deviation of
the Shapiro-Wilk test were used to evaluate the normality of the data distribution.
In the inferential statistics section, the repeated measures analysis of variance test
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was used to detect the effect. Bonferroni's post hoc test was used on the research
variables of level type and for checking the differences.

Findings

According to the results, there was no significant difference when jumping and
landing between the grass, sand and tatami surface (p <0.05), but a significant
difference was observed between the surfaces in the gastrocnemius muscle and
Tibialis anterior (p=0.00). There was no significant difference between the peak
performance of muscle activity in the vastus lateralis and biceps femoris muscles
in the analysis of variance test between the subjects. In addition, there was no
significant difference between co-contraction performance in the knee joint and
ankle joint (p <0.05), with the difference that the mean co-contraction percentage
is the highest on grass and the lowest on sand in the knee joint and the lowest in
the ankle joint. The lowest amount was seen on sand and the highest amount was
seen on tatami. The results obtained from the present study show that the type of
surfaces affects the electrical activity of selected muscles of the lower limb.
Therefore, a significant difference was observed between the performance of the
tibialis anterior muscle and the gastrocnemius muscle when jumping and landing
on tatami, grass and sand, but no difference was observed in the start time of
biceps, anterior calf and calf muscles on the three surfaces. On the other hand,
there was a significant difference between the end time of the activity of the
external broad muscle between the tatami, sand, and grass surfaces and the
comparison of the paired electrical activity of the biceps muscle between the
tatami and sand surfaces. Nevertheless, there is a need to do more research and
collect scientific evidence to generalize and apply the results obtained on people
at different surfaces and their electrical activity of muscles.

Conclusion

The findings of the present study showed that surfaces affected the electrical
activity of lower limb muscles and there was a significant difference between the
performance of tibialis anterior and gastrocnemius muscles when jumping and
landing on tatami, grass and sand surfaces. However, no difference was observed
in the onset of the biceps, anterior calf and calf muscles in these three muscles.
Besides, there was a significant difference between the end time of the external
broad muscle activity between the tatami, sand and grass surfaces and the
comparison of the bicep’s electrical activity between the tatami and sand surfaces.

Keywords: Different Surfaces, Jumping-Landing, Electromyography,
Co-Contraction, Selected Lower Limb Muscles
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The Message of the Article

According to the study’s findings, it can be stated that in the case of athletes, a
surface with a higher stiffness cannot necessarily be a factor in increasing the force
applied to bone-joint elements, and on the contrary, a smoother surface reduces
these forces and reduces injuries. It seems that the adaptive reaction of the person
in muscle activity and subsequently, joint stiffness before landing on surfaces with
different stiffness is the cause of this factor.
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