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Evaluation of Isokinetic Parameters and Core Stability in Swimmers 
with and without Swimmer's Shoulder Syndrome / Bassam Ahmed 
Nabil Abd Elmaboud: 6 October University, Faculty of Physical Therapy. 
Department of Biomechanics. Supervisors: Prof DR. Salam Mohammed 
ElHafez, Dr. Nagui Sobhi Nassief, and Dr. Ahmed Salama Yamani. Thesis: 
M Sc: Biomechanics, 2010. 

Abstract: 

Swimmer's Shoulder syndrome (SSS) is the most common condition 
affecting both competitive and recreational swimmers and surfers. It 
is basically an overuse injury. The purposes of this study were to 
analyze the difference between normal swimmers and swimmers 
with shoulder problems (swimmer's shoulder syndrome) in shoulder 
isokinetic parameters, scapula isokinetic parameters, arm isokinetic 
parameters, trunk isokinetic parameters, agonist/antagonist ratio after 
maximal ten repetition at two velocities (60º/sec and 180º/sec) and to 
examine the relationship between shoulder external rotation peak 
torque and lumbar extension peak torque, pain level, Sahermann test, 
and unilateral bridge test. Thirty volunteer swimmers of both sexes, 
were divided into two groups: control group of 15 swimmers have no 
history of shoulder pain or instability and an experimental group of 
15 matching swimmers suffering from SSS. Swimmers were 
examined by a) VAS for pain, b) Functional core stability score for 
core stability and c) Isokinetic assessment for peak torque and 
agonist/antagonist ratio recorded for shoulder, scapula, arm, trunk 
and lumbar movements. Data were analyzed using SPSS program 
and using repeated measure of MANOVA with alpha level set at 
p<0.05. Results revealed that swimmers with SSS had significant 
decreases in shoulder external rotation, lumbar extension, and all 
functional core stability tests compared to the control group. There 
was a significant increase in the pain level in swimmers with SSS 
compared with the control group. Moreover, shoulder 
external/internal rotation ratio, scapular protraction/retraction ratio, 
lumbar extension/flexion ratio decreased significantly in the 
experimental group compared with control group. On the other hand 
the shoulder external rotation peak torque at (60º/sec) has a 
significantly positive correlation with lumbar extension peak torque, 
Sahermann test and unilateral bridge. Despite the importance of 
swimming as a sport, it produces muscular imbalances between 
flexors/extensors of the trunk, internal/external rotators of the 
shoulder. Care must be directed towards improving muscle balance 
more than concentrating strength towards one group of muscles. 

Keywords:  Swimmer's Shoulder Syndrome, Isokinetic, Core stability. 
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between muscular and capsular tension. As 
the humerus is passively externally rotated, 
the force that the subscapularis can generate 
drops off while the force generated by the 
anterior capsular ligaments increases in a 
complementary manner (Adopted from 
Matsen et al., 2006). 

27 

Figure 2-10 Safe zones of shoulder, A: Sagittal plane. B: 
Transverse plane (Adopted from Harding 
1993). 

28 

Figure 2-11 A: A torque is created on swimmer by body 
weight. B: When the center of gravity and 
center of volume are aligned.(Adopted from 
Hall (1999). 

30 

Figure 2-12 Stage of pull through (Adopted from 
O'Donnell et al 2005). 

33 



 

Figure 2-13 Stage of recovery (Adopted from O'Donnell 
et al 2005). 

34 

Figure 2-14 A: A swimmer demonstrates a dropped 
elbow during recovery stage. B: A swimmer 
demonstrates a high elbow (Adopted from 
O'Donnell et al., 2005). 

36 

Figure 2-15 A: A swimmer demonstrates incorrect flat 
body (not roll to side to side properly) 
position with excessive crossing over during 
pull through stage. B: A swimmer 
demonstrates proper midline hand position 
(Adopted from O'Donnell et al., 2005). 

37 

Figure 2-16 A: The supraspinatus muscle functions 
normally as it compresses the head of the 
humerus. B: impingement of supraspinatus 
muscle in the subacromial space posterior 
view (Adopted from Mansfield, and 
Neumann 2009). 

41 

Figure2-17 Length tension relationship (Adopted from 
Muscolino2006). 
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Figure 3-1 Biodex isokinetic dynamometer (system 3) 
and its component, A-The computer unit, B-
The dynamometer, and C-The seat. 

64 

Figure 3-2 Closed chain attachment used for shoulder 
complex (scapulothoracic) assessment. 
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Figure 3-3 Universal plastic Goniometry. 65 

Figure 3-4 Visual Analogue Scale (VAS). 66 

Figure 3-5 Medical sphygmomanometer. 66 

Figure 3-6 Water scale. 67 

Figure 3-7 Starting position of Sahermann test (90º hip 

flexion). 
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