Sport. Med. Stud, 2024, 16(39): 97-110, DOI: 10.22089/smj.2023.14379.1659

Sport Medicine Studies
Journal hompage: https://smj.ssrc.ac.ir

Original Article

Comparison of Isokinetic Strength of Shoulder Rotator Muscles
Among Volleyball Players with and without Scapulae Dyskinesia

Gholamreza Norouzi', Hooman Minoonejad?, Mahdieh Akoochakian®

1. Tehran University

2. Department of Health &amp; Sport Medicine Faculty of Physical education &amp; Sport Sciences
University of Tehran,

3. Faculty member, University of Tehran, Kish International Campus.

Received: 18/04/2023, Revised: 13/06/2023, Accepted: 25/10/2023

* Corresponding Author: Mahdieh Akoochakian, Tel: 09124983382, E-mail: makoochakian@ut.ac.ir

How to Cite: Norouzi, G. R; Minoonejad, H; & Akoochakian, M. (2024). Comparison of Isokinetic Strength of Shoulder
Rotator Muscles Among Volleyball Players with and without Scapulae Dyskinesia. Sport Medicine Studies, 16(39),
97-109. In Persian.

Extended Abstract

Background and Purpose

Scapular dyskinesis (SDK) is defined as any abnormal increase or decrease in linear or angular
scapular movement across the three planes of motion (1). It is commonly seen in overhead athletes
and workers (2). The clinical diagnosis of scapular dyskinesis can be challenging and often depends
on observational assessment (3).Kibler et al. classified scapular position and movement into four
patterns: prominence of the inferior angle of the scapula (pattern 1), prominence of the medial border
of the scapula (pattern I1), abnormal scapular upward rotation/elevation (pattern I11), and normal
movements (pattern 1V) (4).Challoumas et al. (2016) reported that volleyball athletes commonly
experience issues such as muscle imbalances, deficits in the internal rotation range of motion, and
increased external rotation range in the upper limb as their skill level improves. The purpose of this
study is to investigate the isokinetic strength of the shoulder's internal and external rotator muscles in
volleyball players with and without scapular dyskinesia. Materials and Methods

Thirty volleyball players aged 18 to 25, with experience playing in one of the top three leagues, were
selected through non-random and purposive sampling. They were then divided into two groups: 15
players with scapular dyskinesia and 15 players without scapular dyskinesia. Individuals were
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included in the study if they self-reported anterolateral shoulder pain lasting for at least four weeks,
experienced pain during active arm elevation, had scapular dyskinesis (SDK), and demonstrated an
active shoulder flexion range of motion of approximately 150°. Participants were excluded if they
had a history of surgery or fractures in the upper limbs, neck-related pain reproduced by Spurling's
or cervical gquadrant tests, recurrent glenohumeral joint dislocations within the past two years, or
shoulder pain elicited by the Upper Limb Tension Test. All players were informed of the research
objectives and methodology, and they provided written consent to participate. This cross-sectional
study 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 movement
ttt trrn were sseeseed ssi Kibler” metddd rrr in - oooll drr 1l aaatio lwwrigg (1) The
assessment was considered positive for scapular dyskinesia if one of the three patterns—excessive
prominence of the inferior angle (pattern 1), medial border (pattern Il), or abnormal upward
rotation/elevation of the scapula (pattern I11)—was observed in 3 out of 5 trials.

An isokinetic dynamometer system was used to measure the maximum concentric torque of the
shoulder internal rotators and the maximum eccentric torque of the shoulder external rotators during
90° arm abduction at speeds of 60 and 120 degrees per second. For the evaluation at the 90-degree
abduction angle, the dynamometer was set to 0 degrees of rotation, with a 50-degree dynamometer
tilt, 0 degrees of chair rotation, and 0 degrees of chair back tilt. SPSS 26.0 software was used for data
analysis. The datawa aaaleee uiigg NNNOVA tsstwit t iinnificccc lvvll a <5555 Bfff rrriii
corrections were used to adjust for multiple pair-wise comparisons.

Findings

The results of the independent t-test showed no significant differences between the groups, indicating
that they were homogeneous in terms of demographic data. The results of the Shapiro-Wilk test
confirmed a normal distribution of the data, and Levene's test demonstrated the homogeneity of
variance between the groups. The results of the multivariate analysis of variance on the variables of
isokinetic concentric torque of internal rotators and isokinetic eccentric torque of external rotators at
speeds of 60 and 120 degrees per second showed statistically significant findings. The Pillai's Trace
value was 0.72, Wilks' Lambda was 0.27, the Hotelling-Lawley Trace was 2.66, Roy's Maximum
Root was 10.20, and the associated F-value was significant at 0.001 level. These results indicate
significant differences between the two groups in terms of the studied variables. The results of the
Bonferroni test indicated a significant difference between the groups in terms of the maximum
eccentric torque of the external rotators and the functional strength of the dominant shoulder.
However, there was no significant difference between the groups in terms of the maximum concentric
torque of the internal rotators (as shown in Table 1).
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Table 1. Result of internal and external rotators torques and functional strength between with
and without scapulae dyskinesia

Mean+SD b val
; Speed ) . value
Variable (degree/Second) with with F n2
scapulae scapulae
dyskinesia dyskinesia
concentric torque of 60 56.80:3.74  56.13:+3.79  0.23 063 0,008
internal rotators 120 53.40+390  53.86+4.42  0.094 0.76 0.003
Eccentric torque of 60 37.27+4.08  45.73+3.05 42.30 0.000* 0.60
external rotators 120 35.53+3.64 44.27+3.19 48.73 0.000* 0.63
functional strength 60 0.65:0.05  0.81:0.06 5843  0.000* g7
(external rotators/ 0.000*

SD, standard deviation.
*Main effect between dyskinesis pattern and normal pattern (P <.05).

Conclusion

Considering the results of the present study, which showed that the external rotator muscles of the
dominant shoulder in volleyball players with scapular dyskinesis exhibited lower maximum eccentric
torque compared to those without dyskinesis, it can be concluded that the group with scapular
dyskinesis also demonstrated reduced functional strength in their dominant shoulder. This suggests
that volleyball players with scapular dyskinesis have greater deficits in muscle balance between the
internal and external rotators of their shoulder. Specifically, these individuals likely experience a
deficit in the eccentric strength of their external rotator muscles, which contributes to a decrease in
the overall functional strength of their shoulder.

Keyword: Dyskinesia, Volleyball, Isokinetic
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7. External Rotation Gain (ERG)
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