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ABSTRACT
Introduction: The shoulder of handball players suffers from the ongoing repetition of movement that may lead to the
development of joint instability and modification of proprioceptive condition [1]. Because the articular components of
the shoulder joint are considered to have extreme importance on the static and dynamic stabilisation and quality of pro-
prioceptive information, they may compromise the athlete’s performance [2]. The purpose of our study was to verify if
shoulder strength parameters (SSP) and joint position sense (JPS) of shoulder internal and external rotation may contrib-
ute to the development of shoulder instability in handball players.
Materials and methods: A cross-sectional design was implemented. The sample was composed by eleven handball play-
ers of both genders (4 females and 7 males), under 18 years of age, that practiced the sport for at least 3 years. For the
data collection, an isokinetic dynamometer (Biodex System 3) was used. The evaluation of SSP was implemented prior to
JPS at a speed of 60�jsec (3 reps) and 180�jsec (20 reps) of internal rotation (IR) and external rotation (ER), with the
shoulder positioned at 90� of abduction. The JPS was evaluated using active and passive positioning, 6 repetitions each,
at 3 given external shoulder rotation amplitudes (20, 35 and 75 degrees). Prior to the data collection, all subjects signed
an informed consent. This study follows all the principles of the Declaration of Helsinki.
Results: For the dominant shoulder, the peak torque (PT) at 60�jsec was 41.4Nm (±12.2) of ER and 40,6Nm (±17.5) in IR.
For the non-dominant shoulder at 60�jsec, the PT was 34.3Nm (±10.7) of ER and 42.0Nm (±2.8) in IR. For the dominant
shoulder, the PT at 180�jsec was 37.2Nm (±12.2) of ER and 37.9Nm (±15.0) in IR. At the non-dominant shoulder, the PT
at 180�jsecr was 29.8Nm (±10.8) of ER and 37.2Nm (±11.6) in IR. At 60�jsec, the range of motion (ROM) was of 89.6�
(±3.2) and at 180�jsec, 88.8� (±0.6). On the dominant shoulder, for the passive positioning, a difference was obtained of
6.7� (±5.8) at 75�, of 1.7� (±2.4) at 35�, and of 0� (±2.3�) at 20�. In the active positioning, a difference was obtained of
1.3� (±3.1) at 75�, of 1.0� (±3.6) at 35�, and 1.2� (±2.7) at 20�. On the non-dominant shoulder, we observed the following
results, in the passive positioning, 4.7� (±3.7) at 75�, 1.3� (± 4.1) at 35�, and 0.7� (±3.5) at 20�. Finally, in the active posi-
tioning we obtained the following results: 0.5 ± 3.4 (75�), 0.7 ± 2.0 (35�) and 2.7 ± 2.4 (20�).
Discussion and conclusions: Our preliminary results seem to point out that the dominant shoulder improved JPS when
compared to the non-dominant. Additionally, we found that during the active positioning athletes had a greater percep-
tion of JPS, in comparison to the passive positioning. These results should help on the development of training protocols
in handball, to improve shoulder proprioception and help to reduce the risk of injury. Although the results on SSP were
not statistically treated, throughout the study protocol the PT seems to decrease significantly. Further studies should
help to confirm our results.

CONTACT Ângela Maria Pereira amcfap@gmail.com

References

[1] Langevoort G, Myklebust G, Dvorak J, et al. Handball injuries during major international tournaments. Scand J Med Sci
Sports. 2007;17(4):400–407.

[2] Van den Tillaar R, Ettema G. A three-dimensional analysis of overarm throwing in experienced handball players. J Appl
Biomech. 2007;23(1):12–19.

DOI: 10.1080/07853890.2021.1896439

Ankle stiffness assessment in individuals with chronic ankle instability in
dual-task single leg stance on an unstable surface

Nuno Diasa, Hugo Estupendoa, Isabel Valentea, Luis Carmoa and Andreia S. P. Sousaa

aCenter for Rehabilitation Research, School of Health, Polytechnic of Porto, Porto, Portugal

S137ANNALS OF MEDICINE




