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Abstract

This study aimed to evaluate the effect of 8 weeks of TRX, proprioceptive and combined
training on strength and range of motion of the shoulder joint in female athletes with a history
of shoulder dislocation injury. 32 subjects with a history of shoulder dislocation without
surgery were selected voluntarily and randomly divided into 4 groups of TRX training,
proprioceptive training, combined training, and control. Isometric strength and range of motion
of internal and external rotation of the shoulder joint of subjects were measured before and
after 8 weeks. Experimental groups had 3 training sessions per week for 8 weeks. Trainings
included selected TRX training, proprioceptive trainings and combination of these two. Data
analysis was performed using a dependent t-test, one-way analysis of variance and Tukey test
(P>0.05). The results showed that 8 weeks of TRX, proprioceptive and combined trainings led
to a significant increase in strength and range of motion of the shoulder joint. Also, the mean
strength and range of motion of the shoulder joint in the combined training group showed a
significant increase compared to the TRX and proprioceptive training groups, but there was no
significant difference between the two groups of TRX and proprioceptive. Combined training
program with the features of both TRX and proprioceptive training protocols can be a useful
method to improve the strength and range of motion of the shoulder joint after shoulder
dislocation injury.
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Extended Abstract

Background and Purpose

One of the most common injuries in athletes is shoulder dislocation, which affects
many athletes’ health and performance each year. Various methods have been
used to rehabilitate and treat this injury by athletic trainers and specialists.
Therapeutic exercises have been considered as one of the most important and
effective interventions. The different kinds of therapeutic exercises and training
protocols have been studied, but we are still looking for the best and most effective
one. The aim of the present study was to investigate the effect of 8 weeks of TRX
training, proprioceptive training and combined training on the strength and range
of motion of the shoulder joint in female athletes with a history of shoulder
dislocation.

Materials and Methods

The study was a quasi-experimental study and the statistical population of the
study consisted of female athletes participating in sports clubs in Khorramabad
city with a history of shoulder dislocation without surgery in 2020. The statistical
sample consisted of 32 female volunteer athletes who were selected according to
the inclusion criteria and randomly divided into 4 groups of 8, including the Total
Body Resistance Exercise Group (TRXG); Proprioception Exercise Group
(PXG); Combined Exercise Group (CXG) and the control group (CG). The main
inclusion criteria were: having a history of shoulder dislocation on the left or right
(any type of dislocation posterior, anterior, inferior, etc.), female gender, being in
the age range of 18 to 30 years, active athlete in the league country or province,
having the necessary physical ability for training sessions, not having any special
rehabilitation exercises after dislocation until the start of research, not taking
medication and the time duration between shoulder dislocations and the start of
training should not be more than one month.

The isometric strength and range of motion of internal and external rotation of the
shoulder joint were measured by the standard method of Kendall and
Sahebozmani et al. The isometric strength of the internal and external rotator cuff
muscles was measured using the standard Kendall (2005) method and the US-
made JTechPowertrackTM manual dynamometer. The range of motion of internal
and external rotation of the shoulder joint was evaluated by the method of
Sahebozamani et al. (2013) and by a 360-degree goniometer with a 30 cm
transparent plastic ruler made in South Korea. The training protocol of the
experimental groups was 3 times a week for 8 weeks. The control group did not
perform any special therapeutic exercise or rehabilitation intervention during this
period. Research variables were measured before and after 8 weeks of training
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protocols. Data were analyzed using dependent t-test, one-way analysis of
variance and Tukey (P >0.05).

Findings

The results of statistical test showed that performing 8 weeks of TRX,
proprioceptive and combined exercises led to a significant increase in the average
of the strength and range of motion of the shoulder joint. Furthermore, in the post-
test, the mean strength and range of motion of the shoulder joint in the combined
group showed a significant increase compared to the groups of TRX and
proprioception. However, in the two groups of TRX and proprioception, there was
no significant difference.

Variable Group Pre-test Post-test t p
TRXG 8.36+110.54 7.57+128.98 39 540 *.001
Isometric strength N
of internal rotation PXG 6.34+£110.13  7.31£121.72 23.213 *.001
of the shoulder joint N
(N) CXG  562+110.61 5.37+120.95 .00, 0.001
CG 3.76£110.95 3.74+£111.23 0.870 0.413
TRXG 4.81£73.71 4.434+88.15 32 _205 *.001
Isometric strength ”
of external rotation PXG 4.82+73.10 5.98+86.07 17.815 *.001
of the shoulder joint B
(N) CXG 46747342 4538919 oo 0o 0001
CG 5.67+73.94 5.41+74.40 -1.796 0.116
e TRXG 5.10£69.37 5.24+72.98 -9.287 *H.001
S PXG  7.40+46859  7.83+71.70 -5.986 *9.001
shoulder joint CXG 5.82469.73  5.40£73.68 14 6o *.001
degree '
(degree) CG 5.06+68.26 5.34+68.84 -2.123 0.071
TRXG 20048571  2.38+91.21 . *b.001
External range of 16.803
motion of the PXG 2.80+84.53 3.19487.90 -6.780  *H.001
shoulder joint -
(degree) CXG 28748493 3409206 ,; 1,0  0.001
CG 2.62+85.10 2.68+85.47 -2.049 0.080
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Conclusion

The findings of the present study showed that the mean isometric strength of
internal and external rotation of the shoulder joint after 8 weeks of TRX,
proprioception and combined exercises in female athletes with a history of
shoulder dislocation increased significantly but the control group showed no
significant change. The improvement in strength due to exercise programs may
have been resulted from the strengthening nature of the exercises. Strengthening
the nature of exercises can cause muscle hypertrophy and improve muscle
strength, and depending on the nature of the exercise, the exercise improves what
is part of the exercise program. In this regard, the present study is consistent with
the study of Dashtbani (2013), Al-Ebrahimi et al. (2019) and Gabala et al. (2017).
The mean range of motion of internal and external rotation of the shoulder joint
after 8 weeks of TRX, proprioception and combination exercises in female
athletes with a history of shoulder dislocation increased significantly but did not
show a significant change in the control group. Perhaps the implementation of
such exercises has a positive effect on the tissues around the joint, and these
changes have been effective in increasing the range of motion of the shoulder
joint. The present study is consistent with the studies of Nasiri (1398), Dashtbani
(1392), Al-Ebrahimi et al. (2019), Gabala et al. (2017) in the field of the effect of
exercise programs on the range of motion of the shoulder joint in individuals with
shoulder dislocation. Exercise therapy with combined exercises may increase the
flexibility of the joint capsule and the length of the soft tissues and muscles around
the joint. Moreover, it can eliminate neuromuscular inhibition, and this can
increase the range of motion in shoulder joint by facilitating joint movements due
to removing range of motion limitations. Besides, it can be stated that these
exercises reduce person's fatigue by increasing his strength and possibly have a
positive effect on reducing side effects such as reducing range of motion (Fong et
al., 2015). As an overall result, based on the findings of the present study, all three
methods of TRX exercises, proprioception exercises and combined exercises led
to increased strength and improved range of motion of the dislocated shoulder
joint. However, it seems that the combined training program with physiological
characteristics of both TRX and proprioception exercises can be a helpful way to
improve the strength and range of motion of the shoulder joint.

Keywords: Shoulder Dislocation; TRX Training; Proprioceptive Training;
Combined Training; Female Athletes.
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