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ARTICLE INFO Purpose: Volleyball has a high potential for shoulder dyskinesia due to the

repetitive nature of it’'s movements, so the aim was to investigate
electromyography analysis of shoulder girdle muscle in male volleyball players
with different types of scapular dyskinesia while performing a floater serve.
Methods: The current research method is the causal-comparative type. 41
volleyball players were selected non-randomly and purposefully and were
divided into three groups (n=13 Pattern I, n=13 Pattern Il, n=13 without
scapulae dyskinesia). Electromyography of serratus anterior, upper, middle,
and lower trapezius was evaluated while performing a floater serve using
MyoMuscle.

Results: The results showed that during the acceleration phase of the serving,
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there was a significant difference in EMG of the upper trapezius (p=0.009) and
middle trapezius (p=0.01) between the pattern Il and no-dyskinesia, and there
was a significant difference in EMG of serratus anterior (p=0.007) and middle
trapezius (p=0.01) between the pattern | and no-dyskinesia,

Conclusion: It seems that during the acceleration phase, volleyball players with
pattern Il experienced an abnormal increase in upper trapezius activity and
inhibition of the middle trapezius activity, while probably volleyball players
with pattern | experience inhibition the activity of the middle trapezius and
serratus anterior.
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Extended Abstract

Background and Purpose

Scapular Dyskinesis (SDK) is defined as any increase or decrease in either linear or
angular scapular movement in the 3 planes and is prevalent in overhead athletes and
workers. Clinical diagnosis of scapular dyskinesia is a bit difficult and relies on
observational evaluation. These include early scapula elevation or shrugging during arm
elevation, atypical scapula medial border and inferior angle prominences relative to the
thoracic cage in the static position or dynamic motion, and insufficient scapula upward
and downward rotation during arm elevation/lowering. Kibler et al. classified the position
and movement of the scapula into four movement patterns, including the inferior angle of
the scapula prominence (pattern I), medial border of the scapula prominence (pattern Il),
abnormal scapular upward rotation/elevation (pattern 1ll), and normal movements
(pattern 1V). It has been suggested by researchers that weakening in the periscapular
muscles may be connected to abnormal scapular motion. It has been specifically
suggested that abnormal scapular kinematics are associated with excessive activation of
the upper trapezius and inhibited of the lower trapezius and serratus anterior. Given the
connection between scapular movement patterns and shoulder problems, it may be
crucial to pinpoint the unique features of the various scapular movement patterns in order
to guide treatment plans. There is much research that have investigated the
electromyographic analysis of shoulder girdle muscle in people with scapular
dyskinesia, so far it is not clear scapular dyskinesia is the result of changes in the activity
of shoulder girdle muscles, or scapular dyskinesia will lead to a change in the activity
pattern of the muscles around the shoulder girdle. Volleyball has a high potential for
shoulder dyskinesia due to the repetitive nature of its movements. Volleyball service and
spike movements are divided into five phases: wind-up, cocking, acceleration,
deceleration, and follow-through. This paper focuses on all the types of scapular
dyskinesis. The purpose of this study was to,the aim was to investigate
electromyography analysis of shoulder girdle muscle in male volleyball players with

different types of scapular dyskinesia while performing a floater serve.
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Methods

The current research method is the causal-comparative type. 41 volleyball players aged
18-25 were selected non-randomly and purposefully and were divided into three groups
of 13 players with inferior angle of scapula prominence, 13 players with medial border of
scapula prominence and 13 players without scapulae dyskinesia. Participants with
previous surgery or fracture in the upper limbs, neck-related pain reproduced by the
Spurling's and cervical quadrant tests, recurrent glenohumeral joint dislocation in the last
two years, and shoulder pain evocated by the Upper Limb Tension Test were excluded.

All players were explained the research objectives and methodology and signed the
informed consent. This cross-sectional research was approved by the Human Research
Ethics Committee of Tehran University (IR.UT.SPORT.REC.1402.040).

All Subjects were evaluated by an experienced physical therapist. Scapular position and
pattern of the movement were assessed using Kibler's method during the shoulder
raising/lowering. It was considered positive when one of the 3 patterns of excessive
prominence of the inferior angle (pattern I), medial border (pattern Il), abnormal scapular
upward rotation/elevation (pattern Ill), be observed in 3 of 5 trials.

Electromyography of 4 muscles including serratus anterior, upper trapezius, middle
trapeziu and lower trapezius in the dominant shoulder was evaluated while performing a
floater serve using MyoMuscle. For collecting data, a 16-channel wireless
electromyography system manufactured by Noraxon Company of America was used,
which was synchronized with the 3D Myomotion accelerometer.

The sampling rate of the electromyography system was set to 1500 Hz and the
myomotion system was set to 200 Hz, and the data of these two systems were
synchronized. Electrodes for the upper trapezius muscle were placed midway between
the spinous process of the seventh cervical vertebrae and the posterior tip of the acromion
process. The middle of the trapezius was defined as midway on the horizontal line
between the third thoracic spine and the root of the spine of the scapula. The electrodes
for the lower trapezius muscle were placed obliquely upward and laterally along the line
between the intersection of the spine of the scapula and the seventh thoracic spinal
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process. The serratus anterior electrodes were placed anterior to the latissimus dorsi and
posterior to the pectoralis major. A reference electrode was placed on the ipsilateral
clavicle.

The wind-up phase was a preparatory phase that begins with shoulder abduction and
extension and ends with initiating external shoulder rotation. The cocking phase began
with the initiation of external shoulder rotation and ended with maximal external shoulder
rotation. The acceleration phase began with forceful internal shoulder rotation and ended
with ball impact. The deceleration phase began with ball impact and ended with the upper
arm perpendicular to the trunk. The follow-through phase began when the upper arm is
perpendicular to the trunk and ended when all arm motion is complete.

Each athlete was allowed about 5 to 7 minutes to warm up their muscles by performing
active movements; Then, in order to familiarize themselves with the test method and
determine the serve speed, the athletes performed 5 serve. In order to normalize the
speed of the ball and reduce the impact of the ball on the electrodes, all people were
asked to choose the designated area in the middle of the volleyball court, i.e. between
area 6 and 3. Each person performed 5 services, the first service for familiarization and
the last service to eliminate the effect of fatigue were not recorded.

Data were analyzed using analysis of variance test at the significance level of 0.05. SPSS
26.0 software was used for data analysis. Data was analyzed using ANOVA test at the
significance level a < 0.05. The Shapiro-Wilk test was performed to confirm normal
distribution of the kinematics and EMG data.

Findings

The results of the independent t-test showed that there was no significant difference
between the groups and indicated that the groups were homogenous in terms of
demographic data. The results of Shapirovik's test showed normal distribution of the data
and Levene's test showed the homogeneity of the variance of the groups.

The results of the one-way analysis of variance test showed that there is a significant
difference between groups during the acceleration phase of the float serve, in terms of
%MVIC of upper trapezius (p=0.01, n=0.20), middle trapezius (p=0.005, n=0.24), serratus
anterior (p=0.01, n=0.21). The results of Tukey's post hoc test showed that the difference
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in upper trapezius muscle due to the difference in the pair groups without dyskinesia-
dyskinesia type Il (MD=6.02, p=0.009). Also, these findings showed that the difference in
the middle trapezius was due to the difference in the pair groups of without dyskinesia-
dyskinesia | (MD=7.51, p=0.01) and without dyskinesia-dyskinesia Il (MD=7.59, p=0.01).
The results related to serratus anterior muscle as well were caused by the difference
between the without dyskinesia and type 1 dyskinesia groups (MD=4.50, p=0.007).
Conclusion

Understanding the scapular kinematics and associated muscle activity corresponding to
specific types of scapular dyskinesis is of value if the consequences of such changes are
related to clinical outcomes and the injury mechanism. Furthermore, such insight may
guide treatment strategies and improve clinical outcomes. Our results provide an
examination method and changes in muscular activities related to scapular
dyskinesis.The present study was conducted to investigate electromyography analysis of
shoulder girdle muscle in male volleyball players with different types of scapular
dyskinesia while performing a floater serve., and the results generally showed that during
the acceleration phase of the float serve, between the groups with type Il dyskinesia and
the group without Dyskenia in terms of the activity of upper trapezius and middle trapezius
muscles and there is a significant difference between the first type dyskinesia and non-
dyskinesia groups in terms of the activity of serratus anterior and middle trapezius
muscles. The present study showed that volleyball players with scapula medial border
prominence are more prone to abnormal patterns inthe use of upper and middle
trapezius muscles. However, volleyball players with inferior angle prominence will
experience decreased activity of the trapezius middle and serratus anterior muscle during
the acceleration phase of the float serve. It should be noted that the results of the present
research did not show any difference in terms of the pattern of using the investigated
muscles in the other five phases of the float service. This study examined for the first time
the activation patterns of the scapular stabilizer muscles during a sports task (volleyball
serve). In this study, the volleyball serve was divided into five phases (wind-up, cocking,
acceleration, deceleration, and follow-through), which can help future research to
compare and generalize the obtained data. It should be noted that despite all
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considerations and precautions, this study had some limitations. Conducting all stages of
research tests by one examiner can limit the generalizability of our findings. Also, the
subjects of this study declared mild to moderate levels of shoulder pain. Thus, evidence
is insufficient to draw generalizable conclusions about those with severe levels of pain.

In the end, it should be mentioned that, this research did not receive any specific grant
from funding agencies in the public, commercial, or not-for-profit sectors. We appreciate

all the volleyball players of current study for cooperating kindly.
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1. Traditional Float Serve
2. Jump Serve

3. Rokito

4. Miura

5. Wind Up

6. Cocking

7. Acceleration

8. Deceleration

9. Follow Through
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1. Scapular Dyskinesis Test
2. Visual Analogue Scale
3. Spurling Test
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1. Noraxon

2. Ultium™ EMG’s Internal IMU

3. SENIAM

4. Synchronization

5. Maximum Voluntary Isometric Contraction
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. MATLAB

Rectify

. Butterworth high pass filter

Butterworth Low pass filter

. Notch filter

. Root Mean Squaret RMS
. Shapiro-Wilk

. Levene’s tests

9.

ANOVA

10. Tukey’s test
11. Eta-Squared
12. SPSS
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