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1. Introduction
Glenohumeral instability affects approximately 1-2% 
of  the general population and 11% of  the overhead 
athletes, generating a wide variety of  symptoms, high-
lighting pain, loss of  functionality, mobility limitations, 
loss of  strength, alterations in movement patterns, and 
multivariable fatigue.

Management of  glenohumeral instability includes 
both conservative and surgical approaches. Surgical 
interventions, such as Bankart or Latarjet, are indi-
cated for recurrent instability or when conservative 
treatment fails, but the risk of  recurrence is between 
7% and 20%. Regarding the conservative approach, 
physiotherapy programs try to restore function through 
shoulder strengthening, but existing protocols are not 
fully satisfactory. Moreover, there is no consensus about 
the best approach (Kavaja et al., 2018).

For these reasons, the main aim of  this study was to 
evaluate the effect of  an original multicomponent exer-
cise protocol, the MoveUS Program, on the improve-
ment of  symptoms in patients with glenohumeral 
instability.

2. Methods
2.1 Study design
A phase 1 prospective cohort study was designed, enroll-
ing 25 patients. Patients were included if  they were 18 
to 64 years old, had a clinical diagnosis radiographically 

confirmed of  shoulder instability, and had suffered at 
least one episode of  shoulder instability during the 
last year.

They underwent a 12-week exercise-based inter-
vention, the MoveUS Program, which was divided 
into four stages of  equal duration with three weekly 
days of  training. The approximation phase focused 
on regaining motor control, the structural phase was 
based on strengthening the periarticular muscles, the 
neural stage emphasized the improvement of  motor 
unit recruitment, and the functional readaptation phase 
was based on returning to sports and daily life activities. 
As for supervision, 1 weekly session was developed 
face-to-face with continuous monitoring by the phys-
iotherapist, and 2 weekly sessions were performed at 
the hospital without presential monitoring but using 
the dosage prescription provided by the physiotherapist 
(Ramírez-Pérez & Cuesta-Vargas, 2024).

2.2. Procedure
The patients were followed for 24 weeks, and the 
improvements were measured using validated question-
naires such as the Western Ontario Shoulder Instability 
Index (WOSI) for pain, functionality, and quality of  
life, the Quick-Piper Scale-revised (Quick-Piper) for 
psychological fatigue, the Questionnaire on the self-
perception of  the athlete for the return to standardized 
training after an injury (Return to Play) for the capacity 
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of  a safely return to daily life activities and sports, the 
modified T-Fast Test for endurance, the MoveUS Test 
for dynamic stability, a handheld dynamometer for force 
peak, an electromyography for physiological fatigue, 
and inertial sensors for kinematic fatigue.

2.3. Statistical analysis
Descriptive statistics were performed. Moreover, pre- 
and post-intervention changes were analyzed using 
paired t-tests for within-group comparisons, with mean 
differences, corresponding p-values, and effect sizes. 
No corrections for multiple comparisons were applied. 
Subgroup analyses were not performed due imbalance 
in traumatic and atraumatic instability.

2.4. Ethical approval
The study had ethics approval from the Malaga Clinical 
Research Ethics Committee (PEIBA: 1311-M1-23).

3. Results and discussion
The sample consisted of  17 males and 8 females, with a 
mean age of  34.3 ± 12.4 years. Regarding the instability 
profile, 17 patients (68%) were atraumatic.

After the MoveUS Program, patients showed 
a significant improvement in WOSI (mean differ-
ence = 703 ± 89.1 points; p < 0.001; Cohen’s d = 1.81), 
Quick-Piper (mean difference = 2.6 ± 0.45 points; 
p < 0.001; Cohen’s d = 1.32), and Return to Play 
(mean difference = 11.21 ± 2.04 points; p < 0.001; 
Cohen’s d = 1.26). These differences regarding the 
self-reported outcomes were greater than those found by 
previous authors (Warby et al., 2018), a fact that could 
be explained by the specificity of  the original exercise 
program in terms of  dosage, load, and progression.

Likewise, the MoveUS Program had a significant 
effect on endurance, including repetitions in the T-Fast 
Test 30” (mean difference = 11.78 ± 1.87, p < 0.01; 
Cohen’s d = 1.48) and the T-Fast Test 120” (mean differ-
ence = 37.06 ± 5.72, p < 0.01; Cohen’s d = 1.53). This 
finding is consistent with previous studies that reinforced 
the effect of  endurance training through repetitive tasks 
on shoulder resistance to fatigue (Reinold et al., 2018).

These changes were also observed in the delay of  the 
fatigue appearance measured by inertial sensors, both in 
the T-Fast Test 30” (mean difference = 4.9 ± 1.6 seconds, 
p = 0.03; Cohen’s d = 1.24) and 120” (mean difference 
= 33.44 ± 4.1 seconds, p < 0.001; Cohen’s d = 3.3). 
Furthermore, trends in physiological fatigue measured with 

electromyography were noted, especially in the middle 
deltoid muscle in elevation in the scapular plane (mean 
difference = 7.9 ± 3.6 % of  mean frequency change in Hz, 
p = 0.04; Cohen’s d = 0.51). These results indicate that this 
intervention can improve neuromuscular efficiency, thus 
agreeing with previous researchers who highlighted the 
great relationship between force and endurance training 
on fatigue reduction (Rønnestad & Mujika, 2014).

Moreover, the MoveUS Program had a signif-
icant effect on isometric force peak (mean differ-
ence = 42.65 ± 4.9 Newtons, p < 0.001; Cohen’s d = 1.1) 
and on dynamic stability measured with the MoveUS 
Test adjusted (mean difference = 1160.8 ± 289.6 num-
ber of  repetitions x pressure in Newtons, p < 0.001; 
Cohen’s d = 0.95). These gains in isometric force and 
unilateral wall-push-up stability indicate that the exer-
cise program effectively enhances both shoulder force 
production and neuromuscular control, aligning with 
evidence that targeted strengthening and stability train-
ing can promote better periarticular shoulder muscles 
function and dynamic scapular control, helping to 
explain the functional changes observed.

All these results are summarized in Fig. 1.

4. Conclusions
The MoveUS Program was associated with increased 
endurance, reduced multivariable fatigue, improved sta-
bility, and enhanced quality of  life and safety in return-
ing to sports. Nonetheless, further research is needed 
to optimize the implementation of  the intervention.
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Figure 1. Pre-Post Evolution by Test (± SE) with Cohen’s d.
Credit: Laura Ramírez-Pérez.
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