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Abstract

Shoulder dislocation is one of  the joint injuries with a high recurrence rate and has 
a significant impact on upper extremity function. Limitations in range of  motion, 
decreased muscle strength, and shoulder instability are the main problems following 
reduction. One rehabilitation approach that has continued to develop is functional 
movement–based strengthening therapy through Modified Shoulder Flexion and 
Extension exercises. This study aimed to analyze the effect of  this method on pain 
reduction, improvement in shoulder range of  motion, and shoulder muscle strength 
in patients after shoulder dislocation. The study employed a quasi-experimental de-
sign with a pretest–posttest approach involving 18 respondents with anterior shoul-
der dislocation who met the inclusion criteria and completed the entire intervention 
program. The intervention was administered for six weeks with a frequency of  three 
sessions per week. Data were analyzed using a paired t-test to compare pre- and 
post-intervention values for pain (VAS), range of  motion, and muscle strength.  The 
results demonstrated a significant reduction in pain, with a mean decrease of  3.8 
points on the VAS, along with substantial improvements in shoulder range of  mo-
tion, particularly in flexion and abduction, which increased by more than 70°. Pro-
gressive strengthening of  the rotator cuff  and deltoid muscles was also observed, 
with all participants achieving at least a one-grade improvement in Manual Muscle 
Testing scores.. These findings support the effectiveness of  Modified Shoulder Flex-
ion and Extension as an integral component of  post–shoulder dislocation physi-
otherapy rehabilitation.
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INTRODUCTION

The glenohumeral joint is one of  the most 
mobile yet least stable joints in the human body 
(Hill & Khodaee, 2022). Its high degree of  free-
dom of  movement makes the shoulder particu-
larly vulnerable to injury, especially dislocation 
(Olufade et al., 2022). Anterior dislocation is the 
most frequently encountered type, particular-
ly among individuals involved in contact sports 
or repetitive overhead activities (Wilbur et al., 
2021). Following reduction, the main problems 
commonly observed include residual pain, joint 
instability, restricted range of  motion, and weak-
ness of  the shoulder stabilizing muscles (Kawaba-
ta et al., 2025).

Clinical data indicate that recurrent shoul-
der dislocation is strongly associated with ina-
dequate recovery of  neuromuscular control and 
insufficient strengthening of  the rotator cuff  
muscles (Marsalli et al., 2022). Rehabilitation 
programs that focus solely on pain reduction 
without incorporating functional strengthening 
exercises have been shown to be less effective 
in preventing recurrent instability. Therefore, a 
therapeutic exercise approach based on control-
led active movements becomes a primary requi-
rement in the advanced phase of  rehabilitation 
(Matting et al., 2025).

A preliminary survey conducted at the 
Rehabilitation Medicine Outpatient Clinic of  
Anwar Medika Hospital, Sidoarjo, during 2024 
revealed that shoulder injuries were among the 
most frequently treated musculoskeletal con-
ditions. Approximately 25–30% of  these cases 
were post–shoulder dislocation, predominantly 
of  the anterior type. Most patients presented with 
more than 50% limitation in shoulder flexion and 
abduction, accompanied by rotator cuff  muscle 
weakness, resulting in impaired upper extremity 
function.

Various exercise methods have been de-
veloped, one of  which is the Modified Shoulder 
Flexion and Extension Exercise, which empha-
sizes synchronous activation of  the deltoid 
muscles, rotator cuff, and scapular stabilizers wit-
hin controlled dynamic movement patterns. Pre-
vious studies have highlighted the importance of  
active exercise in post-dislocation rehabilitation. 
Cools et al. (2014) demonstrated that exercises 
focusing on scapular control and rotator cuff  st-
rengthening effectively enhance shoulder stability 
(British Journal of  Sports Medicine). Similarly, 
Uhl et al. (2010) reported that progressive active 
exercise resulted in greater improvements in ran-
ge of  motion and muscle strength compared with 

passive therapy. However, research specifically 
examining modified shoulder flexion–extension 
exercises tailored to post-dislocation conditions 
remains limited, particularly in rehabilitation 
clinic settings, thereby justifying the need for the 
present study (Ramírez-Pérez & Cuesta-Vargas, 
2025).

The novelty of  this study lies in the use 
of  Modified Shoulder Flexion and Extension as 
the primary method of  functional strengthening 
rather than merely as an adjunct exercise. The 
purpose of  this article is to analyze the effecti-
veness of  this method in reducing pain, impro-
ving shoulder range of  motion, and increasing 
shoulder muscle strength in patients following 
shoulder dislocation. The expected scientific 
contribution is the provision of  clinical evidence 
to support physiotherapists in selecting strengthe-
ning programs that are more specific, practical, 
and clinically applicable.

METHODS

This study employed a quasi-experimental 
design using a one-group pretest–posttest appro-
ach (Muse & Baldwin, 2021). All participants 
received the Modified Shoulder Flexion and Ex-
tension intervention without a control group. The 
study was conducted in the Balongbendo District, 
Sidoarjo Regency, from January to March 2025. 
The study population consisted of  individuals 
who experienced anterior shoulder dislocation 
and had undergone medical reduction. A total 
of  18 respondents were recruited using purposi-
ve sampling, with inclusion criteria comprising 
an age range of  18–45 years, subacute phase 
status (2–6 weeks post-reduction), absence of  as-
sociated fractures, and the ability to fully partici-
pate in the exercise program. Pain intensity was 
measured using the Visual Analog Scale (VAS) 
(Shafshak & Elnemr, 2021). Shoulder range of  
motion was assessed using a universal gonio-
meter (Lind et al., 2022), while muscle strength 
was evaluated through Manual Muscle Testing 
(MMT) (Malartre et al., 2021). The intervention 
protocol consisted of  Modified Shoulder Flexion 
and Extension exercises administered over a six-
week period with a frequency of  three sessions 
per week. Each session included; Active shoulder 
warm-up exercises lasting 5–7 minutes, Resistan-
ce modified flexion–extension exercises using 
progressive elastic resistance, Cooling-down acti-
vities and light stretching.

Data were analyzed using a paired t-test 
to determine differences between pre- and post-
intervention measurements, with a significance 
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level set at 5% (Aljarbouh et al., 2025).
The percentage increase in range of  moti-

on was calculated using the following formula:

ΔROM(%)=(ROM_post-ROM_pre)/(ROM_
pre )×100)

This formula was applied to each measu-
red movement to quantify the relative improve-
ment in joint range of  motion following the inter-
vention. Meanwhile, the effectiveness of  muscle 
strength improvement was calculated using the 
following formula:

ΔMMT=MMT_post-MMT_pre

This calculation was used to determine the 
relative percentage increase in shoulder muscle 
strength following the intervention.

RESULTS AND DISCUSSION 

Pain assessment was conducted using the 
Visual Analog Scale (VAS) under conditions of  
movement-related pain. The measurement results 
demonstrated a consistent reduction in pain in-
tensity following the implementation of  the exer-
cise program.

Table 1. Results of  Pain Measurement (VAS) Be-
fore and After the Intervention

Parameter
Mean 
Pretest

Mean 
Posttest

Δ Description

Movement-
Related 

Pain

6,1 ± 
0,8

2,3 ± 
0,6

−3,8

Clinically meaningful reduction 
in pain, indicating improved 
tolerance to active shoulder 

movements and daily activity

The analysis showed that the mean move-
ment-related pain decreased by 3.8 points on the 
VAS, which is considered clinically significant. 
All participants reported a progressive reduction 
in pain starting from the third week of  the inter-
vention.

Shoulder range of  motion (ROM) was as-
sessed using a universal goniometer for flexion, 
extension, and abduction movements. The mea-
surement results demonstrated significant im-
provements across all movement directions fol-
lowing the intervention.

The greatest improvements were observed 
in shoulder flexion and abduction, each increas-
ing by more than 70° compared to baseline val-
ues. No reductions in range of  motion or com-
plaints of  joint instability were identified during 
post-intervention assessments.

Table 2. Results of  Shoulder Range of  Motion 
(ROM)

Movement Pretest (°) Posttest (°) Δ Description

Flexion 95 ± 12 168 ± 10 +73
Able to perform light 

overhead activities

Extension 32 ± 6 54 ± 7 +22
Improved pain-free 

posterior control

Abduction 88 ± 15 160 ± 11 +72
Near-normal functional 

abduction

Muscle strength outcomes were evaluated 
using Manual Muscle Testing (MMT) on the pri-
mary shoulder movers. The evaluation demon-
strated notable improvements in muscle strength, 
particularly in the deltoid and rotator cuff  mus-
cles.

Table 3. Results of  Muscle Strength Assessment 
(MMT)

Movement Pretest Posttest Description

Flexion 3+ 5
Improved from moderate 

weakness to normal 
functional strength

Extension 4- 5
Increased to normal 
strength with better 

posterior control

Abduction 3 4+
Marked strength gain 

supporting arm elevation

Ext 
Rotation

3 4
Enhanced rotator cuff 

strength improving joint 
stability

Inter 
Rotation

4 5
Restored to normal 

strength for functional 
movements

The most pronounced improvements in 
muscle strength were observed in flexion and 
external rotation, which are key components 
of  dynamic stability of  the glenohumeral joint. 
All participants achieved at least a one-grade in-
crease in MMT scores after six weeks of  training.

Based on the calculation of  percentage 
changes in range of  motion using Equation (1), 
the mean increase in shoulder flexion ROM 
reached 76.8%. Meanwhile, muscle strength im-
provements calculated using Equation (2) demon-
strated an average increase of  one to two MMT 
levels in the primary shoulder muscle groups.

Overall, the study findings indicate that 
Modified Shoulder Flexion and Extension Exer-
cise has a positive effect on pain reduction, im-
proved shoulder mobility, and enhanced muscle 
strength in patients following anterior shoulder 
dislocation.

The results of  this study demonstrate that 
Modified Shoulder Flexion and Extension exer-
cises have a positive impact on the recovery of  
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shoulder function following dislocation. The sig-
nificant reduction in pain suggests the presence 
of  neuromuscular adaptations and improved tis-
sue circulation resulting from controlled dynamic 
muscle activation. These findings are consistent 
with previous research by Cools et al (Cools et 
al., 2014) which emphasized that active exercises 
focusing on scapular control and rotator cuff  ac-
tivation are effective in reducing post-traumatic 
shoulder pain.

The significant improvement in shoulder 
range of  motion indicates that modified flex-
ion–extension–based exercises are capable of  
enhancing joint capsule elasticity and improving 
agonist–antagonist muscle coordination (Lowry 
et al., 2023) reported that targeted active exercis-
es are superior to passive exercises in improving 
shoulder range of  motion following trauma. 

The consistent increase in muscle strength, 
particularly in the rotator cuff  muscle group, 
reinforces the theory that dynamic stability is a 
key factor in preventing recurrent dislocation. 
This finding aligns with the principles of  neuro-
muscular-based shoulder stabilization proposed 
by Schuette et al (Schuette et al., 2025). which 
emphasize co-contraction of  the rotator cuff  and 
scapular stabilizers during controlled arm move-
ments.

In the present study, the Modified Shoul-
der Flexion exercise was performed with the arm 
elevated in the sagittal plane within a controlled 
range of  60°–120°, while maintaining scapular 
stability to minimize anterior translation of  the 
humeral head (Figure 1). The Modified Shoulder 
Extension exercise involved controlled posterior 
arm movement limited to 20°–40°, with emphasis 
on eccentric muscle control to enhance posterior 
shoulder stability (Figure 2). These controlled 
movement patterns facilitate synchronized acti-
vation of  the deltoid, rotator cuff, and scapular 
stabilizers, thereby improving dynamic joint sta-
bility while reducing excessive mechanical stress 
on the glenohumeral joint.

Despite the positive outcomes, this study is 
limited by a relatively small sample size and the 
absence of  a comparison group. Nevertheless, the 
findings provide meaningful clinical implications 
for physiotherapy rehabilitation practice, par-
ticularly in supporting the use of  modified active 
exercises as a core component of  post–shoulder 
dislocation rehabilitation programs.

Figure 1. Modified Shoulder Flexion Exercise 
with controlled elevation and scapular stabiliza-
tion.

Figure 2. Modified Shoulder Extension Exercise 
with limited posterior movement and controlled 
eccentric activation.

CONCLUSION

Modified Shoulder Flexion and Extension 
has been proven effective in reducing pain, im-
proving shoulder range of  motion, and enhanc-
ing shoulder muscle strength in patients follow-
ing shoulder dislocation. This method optimizes 
dynamic stability and facilitates the progressive 
restoration of  shoulder function. Therefore, this 
exercise therapy can be recommended as a pri-
mary component of  post–shoulder dislocation 
rehabilitation protocols.
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