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Introduction   

Shoulder Impingement Syndrome (SIS) is a 

prevalent musculoskeletal disorder, affecting a 

wide range of individuals, particularly those who 

engage in overhead activities or occupations that 

involve repetitive shoulder motions1. 

The prevalence of SIS ranges from 7% to 

34%, making it the most common cause of 
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Abstract 

Background:  Shoulder impingement is a prevalent musculoskeletal issue, with a high 

incidence rate. Strengthening exercises targeting the scapular stabilizers and rotator cuff 

muscles have been shown to be an effective treatment approach for shoulder impingement 

syndrome. Purpose: This study aimed to investigate the correlation among pain intensity, 

shoulder function, isometric muscle strength of the internal and external shoulder rotators, 

and proprioception in patients with shoulder impingement syndrome after strengthening 

exercises. Methods: An experimental correlation study was conducted involving 15 

patients with shoulder impingement syndrome. Pain intensity was assessed using the 

Visual Analog Scale (VAS), shoulder function was evaluated through the Arabic version 

of the Shoulder Pain and Disability Index (SPADI), isometric muscle strength of internal 

and external shoulder rotators was measured using the Lafayette handheld dynamometer, 

and proprioception was assessed with a digital inclinometer. Patients underwent three 

weeks of strengthening exercises targeting the rotator cuff muscles and scapular 

stabilizers. Results: Results revealed significant improvement in mean values of VAS, 

SPADI, HHD, and proprioception in patients with shoulder impingement syndrome after 

receiving strengthening exercises. Pearson correlation analysis revealed a significant 

positive correlation between internal and external rotation muscle strength. A significant 

correlation was found between angle errors at 30° and 120° of shoulder flexion. However, 

no significant correlation was found between pain intensity, muscle strength, 

proprioception, and shoulder function. Conclusion: Strengthening exercises are effective 

at improving pain, shoulder function, internal and external muscle strength, and 

proprioception in SIS patients with no significant correlation between these variables. 

Keywords: Muscle Strength, Shoulder Impingement Syndrome, SPADI, Strengthening 

exercises, VAS  
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shoulder pain1. SIS is typically characterized by the 

compression of the rotator cuff tendons which was 

firstly described by neer in 1972,2 .particularly the 

supraspinatus tendon, and other structures within 

the subacromial space, resulting in pain, weakness, 

and reduced mobility. 

There are two main types of SIS: external 

impingement and internal impingement. External 

impingement involves compression of the rotator 

cuff tendons, particularly the supraspinatus, under 

the anterior acromion, while internal impingement 

can involve anterior or posterior types, each 

associated with contact between the labrum and 

humeral head 3. Both forms of impingement can 

lead to severe shoulder dysfunction, significantly 

affecting patients' daily activities and quality of 

life1, 

Conservative management is widely 

recognized as an effective initial approach for the 

treatment of SIS and is commonly utilized to 

alleviate symptoms, improve function4. 

Rehabilitation exercises aim to improve soft tissue 

flexibility in addition to exercises that focus on 

enhancing scapular muscle performance and 

function5. In patients with SIS, exercise therapy has 

demonstrated compelling evidence of being 

superior to no treatment or placebo treatment and 

as effective as surgery in improving shoulder pain, 

range of motion (ROM), proprioception, mobility, 

stability, and joint function over the short and long 

term6.  

One of the most popular therapy 

approaches for shoulder impingement syndrome is 

strengthening the glenohumeral (GH) joint's 

muscles in an effort to restore neuromuscular 

control7. 

Therapeutic exercises for SIS prove to be as 

effective as surgical procedure in terms of pain 

management, function enhancement and 

improving ROM6. 

Improvement and Recovery of patients 

with SIS depends on many outcome variables such 

as pain intensity, functional outcomes, muscle 

strength, and proprioception6, but there were no 

previous studies done to find if there is a 

correlation between these outcome variables or not. 

By investigating the connections between 

pain, muscle strength, proprioception, and function 

in patients participating in an organized therapeutic 

exercise program, this study seeks to close this 

gap. By evaluating these correlations, this research 

will help refine rehabilitation strategies and 

potentially enhance recovery outcomes for SIS 

patients. 

Methods 
2.1 Study Design 

This is an experimental correlational study 

designed to analyze the correlation between 

various dependent variables (pain, shoulder 

function, muscle strength and proprioception) in 

patients diagnosed with SIS. The study was 

conducted at Pharos university in Alexandria and 

received ethical approval from Ethics Committee, 

Cairo University with Number 

(P.T.REC/012/005345). Before being included in 

the study, each subject gave written informed 

consent. 

2.2 Participants 

Fifteen participants (10 men and 5 women) 

having a clinical diagnosis of Neer's Stage II SIS 

participated in the study.  All of the participants, 

who ranged in age from 25 to 40, had experienced 

shoulder pain for at least three months. 

 Inclusion criteria included8: 

• Diagnosis of SIS with a positive painful arc 

during flexion or abduction 

• Positive Neer’s, Kennedy-Hawkins,or 

Empty Can tests 

• BMI between 18.5 and 29.9 

• No history of cervical radiculopathy, 

neurological or inflammatory disorders, or 

previous shoulder surgeries 

Exclusion criteria included8:  

• Cervical radiculopathy symptoms. 

• An inflammatory condition was identified. 

• A neurological condition. 

• Widespread pain problem. 

• Evidence of a partial or total rotator cuff 

injury. 

• Frozen Shoulder. 

• Patient underwent shoulder surgeries.  

• Traumatic Shoulder injuries. 

Instrumentation and Procedure of Assessment: 

The outcomes were measured pre and post 3 

weeks of treatment for each patient as 

following. 

• Pain Intensity: The VAS is a simple tool 

used to assess pain in patients with shoulder 

impingement syndrome, where individuals 

mark their perceived pain level on a 100 

mm line, with "no pain" at one end and 
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"worst possible pain" at the other. The 

distance between the "no pain" anchor and 

the patient's mark are then measured to 

determine the pain score, ranging from 0 to 

100. Due to its high sensitivity and 

reliability, the VAS is widely used to 

evaluate pain intensity in shoulder 

impingement syndrome, helping track 

changes in symptoms over time 9. 

• Shoulder joint Function: Using Intraclass 

correlation coefficient (ICC) values for the 

pain, disability, and total score (ICC, 0.87, 

0.96, and 0.95, respectively) of the Arabic 

version of SPADI were all high, indicating 

great internal consistency and test-retest 

reliability.  For the assessment of Arabic-

speaking patients with shoulder 

dysfunction, the Arabic SPADI is advised 
10. 

• Muscle Strength: The Lafayette (HHD) 

was used to assess internal and external 

shoulder rotation isometric muscle 

strength. This device is reliable for 

determining the shoulder's ER and IR 

strength.  The external/internal ratios were 

reliable in both dominant (ICC 0.80) and 

non-dominant (ICC 0.81) 50 shoulders, and 

they were lightweight and portable 11 it has 

good concurrent validity 12. Strength values 

were quantified by measuring the torque 

produced during the test, divided by the 

participant's body weight. The participant's 

moment arm length was measured by the 

examiner from the olecranon process to a 

location just in front of the ulna's styloid 

process.  Unilateral shoulder external and 

internal rotation strength tests were 

conducted on the afflicted side while the 

patient was in a prone posture with the 

elbow bent to 90° and the shoulder 

abducted 90° and rotated 0° 11 

• Proprioception: Assessed using Digital 

Inclinometer, It has excellent reliability in 

measurement of shoulder-position sense in 

the low range of shoulder flexion (55°) and 

high validity and reliability in all 3 ranges 

of shoulder flexion (low 55°, mid 90° and 

high 125°) with ICC = .70 and .60 13.Joint 

Position Sense (JPS) was assessed at 30° 

and 120° of shoulder flexion using a digital 

inclinometer. Participants were blindfolded 

to eliminate visual cues and asked to 

actively return their arm to the target 

position 14. 

Treatment Procedures 

After the patient met the inclusion 

criteria of our study, they received same 

exercise program adopted from15.The program 

includes 35–45 minutes of exercise per session, 

three times a week for 3 weeks each exercise 

was performed for 3 Sets, 10 Rep and the 

program consists of five exercises: 

• Progression of exercises was done through 

increasing sets of repetitions and heavier 

weights according to patients’ ten repetition 

maximum test. 

1. Shoulder retraction from standing position 

with arms beside trunk. 

2. Shoulder scaption from standing position. 

3. Shoulder external rotation from side lying 

with a pillow between elbow and trunk. 

4. Shoulder protraction from supine position. 

5. Shoulder extension from standing position 

with TheraBand. 

All the patients received the exercise program 

above without adding any therapeutic modality. 

2.4 Statistical Analysis 

SPSS for Windows, version 26 (SPSS, Inc., 

Chicago, IL) was used for statistical analysis. 

The data were checked for the existence of 

extreme scores, homogeneity of variance, and 

normality assumption, and the p-value was set 

at less than 0.05. Descriptive statistics would be 

used to describe the demographic subject 

characteristics; in the form of mean and 

standard deviation (SD) of patients' data (age, 

weight, height and BMI). Paired T-test would 

be used for calculating significant difference. 

The association between each dependent 

variable was investigated using the Pearson 

correlation test.  

Results 
3.1 Descriptive Statistics 

Fifteen patients with shoulder impingement 

syndrome participated in the current study. The 

distribution of males and females was 66.7 % (10) 

and 33.3 % (5) respectively. The distribution of 

dominant and non-dominant sides was 66.7 % (10) 

and 33.3 % (5) respectively. The mean values of 

age, weight, height, BMI and duration of 

symptoms in months for all patients in the group 

are shown in Table 1. 
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Table 1: Demographic data 

Variable Mean ± SD 

Age (years) 31.8 ± 4.86 

Weight (kg) 74.47 ± 11.79 

Height (cm) 171 ± 8.8 

BMI (kg/m²) 25.4 ± 3.16 

The mean ± SD of the VAS pre was 

6.72±0.848  cm and the VAS post was 4.70±0.593  

cm. Independent sample t-test revealed significant 

differences for the post-intervention assessment of 

pain intensity (p< 0.001*). compared to pre 

intervention. The mean ± SD of SPADI pre was 

92.73±6.670%, and SPADI post was 65±4.796 %. 

Paired sample t-test revealed significant 

differences for the post-intervention assessment of 

functional disability (p<0.001*) compared to pre 

intervention (Table 2). 

 

The mean ± SD of HHD for internal 

rotation muscles pre was 43.93±7.411, and HHD 

post was 48.73±8.581. Independent sample t-test 

revealed significant differences for the post-

intervention assessment of Internal rotation muscle 

strength (p<0.001*) compared to pre intervention 

(Table 4). The mean ± SD of HHD for external 

rotation muscles pre was 33.67±6.455, and HHD 

post was 37.60±7.405. Independent sample t-test 

revealed significant differences for the post-

intervention assessment of external rotation muscle 

strength (p<0.001*) compared to pre intervention 

(Table 2). 

 

The mean ± SD of the Proprioception (AOE 

at 30 degrees) pre was 9.8±2.366 and the post was 

8.13±1.995. Independent sample t-test revealed 

significant differences for the post-intervention 

assessment of Proprioception at 30 degrees (p< 

0.001*). compared to pre intervention. The mean ± 

SD of Proprioception (AOE at 120 degrees) pre 

was 14.27±2.492, and post was 11.20±1.740. 

Independent sample t-test revealed significant 

differences for the post-intervention assessment of 

Proprioception at 120 degree (p<0.001*) compared 

to pre intervention (Table 2). 

Table 2: showing the result of outcome variables 

pre and post treatment. 

Descriptive Statistics 

Variable  

Pre  Post  

N 
 ± SD  ± SD 

VAS  6.72±0.848 4.70±0.593 15 

INT ROT  43.93±7.411 48.73±8.581 15 

EXT.ROT  33.67±6.455 37.60±7.405 15 

Angle of 

error at 30  
9.8±2.366 8.13±1.995 15 

Angle of 

error at 

120  

14.27±2.492 11.20±1.740 15 

SPADI  92.73±6.670 65.0±4.796 15 

 

3.2 Correlation Analysis 

Pearson’s correlation analysis revealed the 

following significant relationships between the 

variables: 

Correlation analysis between pain and other 

variables: 

No correlation was observed between pain 

intensity and functional disability, internal and 

external rotation Power and angle of errors at both 

30 and 120 degrees as shown in figure 1-2 and 

Table 3 
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Table 3:presents the Pearson correlation matrix for all assessed variables

 

Correlations 

 
VAS 

post 

INT 

ROT 

post 

EXT.ROT 

post 

Angle 

of error 

at 30 

post 

Angle 

of error 

at 120 

post 

SPADI 

post 

VAS post 

Pearson 

Correlation 
1 -.073 .071 -.044 -.124 .232 

Sig. (2-

tailed) 
 .796 .802 .877 .660 .406 

N 15 15 15 15 15 15 

SPADI post 

Pearson 

Correlation 
.232 -.491 -.211 -.254 .445 1 

Sig. (2-

tailed) 
.406 .063 .450 .361 .096  

N 15 15 15 15 15 15 

 

Significant correlations (p < 0.05) are denoted by asterisks

 

 

 

 

 

 

 

Figure 1: Scatter plot for the correlation between VAS and internal (left) and external (right) rotation 

Power

 
Figure 2: Scatter plot for the correlation between VAS and AOE 30 (left), and 120(right) 
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Figure 3: Scatter plot for the correlation between VAS and Functional disability. 

Pearson correlation analysis revealed a strong positive correlation between values of internal and external rotation 

Power (r = 0.581; p = 0.023). On the other hand, no significant correlation was observed between the internal 

rotation Power and AOE at 30 and 120 degrees (Table 3, Figure 4,5) 

 
Figure 4: Scatter plot for the correlation between Internal and external rotation Power (left) and AOE30 (right). 

 
Figure 5: Scatter plot for the correlation between and AOE 120 (left), and functional disability (right). 

Pearson correlation analysis revealed no correlation between values of external rotation Power and AOE at both 

30 and 120 degrees in addition to functional disability (Table 3, Figure 6). 

 

Figure 6: Scatter plot for the correlation between External rotation Power and AOE 30 (left), AOE 120 (middle), 

and Functional disability (right). 
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Pearson correlation analysis revealed a significant strong correlation between values of AOE at 30 and 120 

degrees (r = 0.564; p = 0.029). On the other hand, no significant correlation was found between AOE at both 30 

and 120 and functional disability (Table 3, Figure 7). 

 
Figure 7: Scatter plot for the correlation between AOE 30 and AOE 120 (left), and functional disability (middle), 

and between AOE 120 and functional disability (right). 

Discussion 
 

The results of this study demonstrated 

significant improvements in VAS, SPADI, HHD, 

and proprioception following strengthening 

exercises compared to pre-treatment values, 

highlighting their effectiveness in managing SIS. 

The substantial reduction in mean VAS scores 

indicates that targeted strengthening exercises 

contribute to pain relief, while the improvement in 

SPADI scores reflects enhanced shoulder function 

and reduced disability. Additionally, increased 

internal and external muscle strength, as measured 

by HHD, reinforces the role of strengthening 

exercises in enhancing rotator cuff performance. 

Furthermore, the reduction in proprioceptive errors 

at 30° and 120° suggests that proprioception 

training was effective in improving neuromuscular 

control of the shoulder . 

 

Improvement in Pain : 
The significant decrease in VAS scores 

after the intervention aligns with previous research 

supporting the role of strengthening exercises in 

pain reduction. Haik et al.,6 and Kuhn16 

demonstrated that strengthening exercises for SIS 

patients effectively alleviate pain by improving 

muscular support around the shoulder joint, 

reducing subacromial compression, and enhancing 

scapulohumeral rhythm. Our study corroborates 

these findings, indicating that a well-structured 

strengthening program helps relieve pain by 

restoring proper joint biomechanics . 

Improvement in Function: 
Our study showed significant 

improvements in SPADI scores post-intervention, 

indicating enhanced shoulder function and reduced 

disability. These results are consistent with 

McClure et al17, who found that a six-week 

exercise program which is similar to our program 

improved scapular muscle activation patterns, 

leading to better shoulder mechanics and reduced 

functional limitations. Haik et al 6 .also emphasized 

that exercise therapy is as effective as surgical 

intervention in improving shoulder mobility and 

function in SIS patients . 

 

Improvement in Muscle Strength: 
The significant increase in internal and 

external rotator strength observed in our study 

aligns with previous research by Ellenbecker & 

Cools5, who demonstrated that targeted 

strengthening exercises improve rotator cuff 

performance, leading to enhanced shoulder 

function and reduced injury risk. Similarly, 

MacDermid et al18, found a strong relationship 

between rotator cuff pathology and isometric 

external rotation strength, emphasizing the 

importance of maintaining adequate muscle 

strength to support shoulder mechanics. The 

improvement could be explained as strengthening 

exercises improve muscle performance through 

neuromuscular adaptations, including increased 

motor unit recruitment, improved coordination 

between agonist and antagonist muscles, and 

enhanced muscle fiber hypertrophy . 

The highly positive correlation between 

internal and external rotation muscle strength 

indicates that the changes in the strength of one 

direction of rotational strength are connected to the 

changes in the other. This supports the theory that 

strengthening programs for the rotator cuff muscles 
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are accountable for overall shoulder function and 

stability. Similar findings were provided by 

Holmgren et al.,19 who demonstrated that a 

progressive resistance exercise program improved 

internal and external rotation strength in patients 

with SIS. Given the significant role played by the 

rotator cuff in glenohumeral joint stability, which 

show us the importance for the inclusion of the 

strengthening exercises in rehabilitation programs 

for SIS patients, which is similar to our specific 

targeted strengthening exercises, reinforcing the 

importance of targeted rehabilitation 5,19 . 

The findings of current study align with 

those of MacDermid et al 18who identified a strong 

relationship between rotator cuff pathology and 

muscle strength, particularly isometric external 

rotation, as the most significant predictor of lower 

shoulder function scores on the SPADI 

questionnaire. Their study, like ours, highlighted 

the association between reduced isometric muscle 

strength and increased functional limitations and 

pain in SIS patients. Additionally, they evaluated 

the reliability of different strength measurements, 

concluding that isometric strength assessments 

were more dependable than concentric and 

eccentric measures in correlating with shoulder 

function. A further point of similarity between our 

studies is the inclusion of SIS patients and the use 

of SPADI for functional assessment, reinforcing 

the importance of isometric strength evaluation in 

SIS rehabilitation . 

    Celik & Demirhan4 disagreed with our 

findings, using VAS and HHD to find a correlation 

between anterior deltoid, middle trapezius, serratus 

anterior, and supraspinatus muscle weakness and 

pain. This discrepancy may be because we only 

evaluated the internal and external rotators of the 

shoulder joint 

 

Improvement in proprioception : 
The improvement in proprioception post 

treatment, as measured by angle of error at 30° and 

120° of shoulder flexion, is due to enhanced 

neuromuscular control. These findings are 

supported by Gumina et al14, who demonstrated 

that proprioception training effectively reduces 

repositioning errors and improves joint stability. 

Additionally, Ager et al.,20 suggested that 

sensorimotor deficits in SIS patients are primarily 

due to faulty integration of proprioceptive 

feedback rather than strength deficiencies alone, 

highlighting the importance of proprioceptive 

training alongside strengthening exercises. The 

improvements in proprioception observed in our 

study can be attributed to increased sensory input 

from mechanoreceptors in the muscles and joint 

capsules, leading to enhanced afferent feedback 

and motor control. Strengthening exercises 

stimulate proprioceptive pathways by promoting 

co-contraction of stabilizing muscles, reducing 

excessive joint play, and improving movement 

accuracy . 

Additionally, proprioception at 30° and 

120° showed a significant correlation, indicating 

the importance of strengthening training to 

enhance shoulder stability and Proprioception. 

Gemina et al14, agreed with our results where they 

also tested the angle of error in the same degrees at 

30° and 120° using also active repositioning as a 

method of testing, which proves that 

proprioception is one of the essential component of 

treatment program which can be improved by 

strengthening exercise program . 

Although our study found a significant 

reduction in VAS scores following strengthening 

exercises, some studies suggest that exercise alone 

may not be the most effective strategy for pain 

relief. Kuhn 16 in a systematic review, reported that 

while strengthening exercises can help in SIS 

rehabilitation, they may not be superior to other 

interventions such as manual therapy, 

corticosteroid injections, or combined treatment 

approaches. Similarly, Haik et al6 found that 

patients who received both strengthening exercises 

and manual therapy experienced greater pain relief 

compared to those who performed strengthening 

exercises alone. One possible explanation for this 

discrepancy is that pain in SIS is not solely related 

to muscle weakness but is also influenced by 

factors such as inflammation, joint stiffness, and 

neural sensitization, which may not be fully 

addressed by strengthening exercises alone. 

In our study pain intensity did not correlate 

with muscle strength, proprioception, or functional 

outcomes. This is consistent with McClure done in 

200417, which suggested that functional recovery in 

SIS patients may depend more on neuromuscular 

adaptations than on pain reduction, reinforcing the 

argument that pain relief alone does not necessarily 

lead to functional improvement, they used (3-

dimensional kinematic patterns, thoracic posture, 

muscle force, and motion) to find the correlation 
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between these variables. These results support the 

results of our study where improvement in pain 

intensity doesn’t always correlate with significant 

improvement in function, muscle strength nor 

proprioception . 

           Ager et al20 agreed with our results as 

concluded, based on the Disability of Arm, Hand, 

and Shoulder (DASH) questionnaire, that 

proprioceptive deficits in SIS patients are primarily 

due to impaired sensorimotor integration rather 

than muscle weakness. Their study also utilized 

secondary outcome measures, including the 

Western Ontario Rotator Cuff (WORC) Index, 

resting pain levels, and maximum isometric 

voluntary contractions (MIVC), to explore the 

relationship between function, proprioception, and 

muscle strength. They emphasized that effective 

rehabilitation should incorporate both 

strengthening and proprioceptive exercises to 

achieve optimal recovery. Although their study 

employed different assessment tools than ours, our 

findings align, underscoring the importance of a 

comprehensive rehabilitation approach for SIS 

patients. 

 

Conclusion 

This study highlights the benefits of 

strengthening exercises in the rehabilitation of 

shoulder impingement syndrome. The results 

indicate that targeted exercise interventions 

effectively improve shoulder function, enhance 

muscle strength, and refine proprioceptive control. 

However, no relationship was found between pain 

intensity and muscle strength, proprioception, or 

overall shoulder function  . 

 

Recommendations 

Establishing causal links between the 

variables is limited by the cross-sectional 

approach.  A more thorough knowledge of how 

alterations in muscle strength, proprioception, and 

pain severity over time support functional recovery 

in SIS patients would be possible with longitudinal 

investigations. Future research should also explore 

the effectiveness of rehabilitation protocols that 

integrate both strengthening and proprioceptive 

training to optimize recovery outcomes. 

 

References 
1.Creech JA, Silver S. Shoulder Impingement 

Syndrome. In Treasure Island (FL); 2025  . 

2.Neer CS 2nd. Anterior acromioplasty for the 

chronic impingement syndrome in the shoulder: a  

preliminary report. J Bone Joint Surg Am. 1972 

Jan;54(1):41–50  . 

3.Edelson G, Teitz C. Internal impingement in the 

shoulder. J shoulder Elb Surg. 2000;9(4):308–15. 

doi: 10.1067/mse.2000.105449 

4.Celik D, Sirmen B, Demirhan M. The 

relationship of muscle strength and pain in 

subacromial impingement syndrome. Acta Orthop 

Traumatol Turc. 2011;45(2):79–84. doi: 

10.3944/AOTT.2011.2425 

5.Ellenbecker TS, Cools A. Rehabilitation of 

shoulder impingement syndrome and rotator cuff 

injuries : an evidence-based review JOINT 

MOBILITY STATUS. Br J Sport Med. 

2010;44:319–27. doi: 10.1136/bjsm.2009.058875 

6.Haik MN, Alburquerque-Sendín F, Moreira 

RFC, Pires ED, Camargo PR. Effectiveness of 

physical therapy treatment of clearly defined 

subacromial pain:  a systematic review of 

randomised controlled trials. Br J Sports Med. 

2016 Sep;50(18):1124–34. doi: 10.1136/bjsports-

2015-095771 

7.Elnour AA, Mohammed MM, Fayaz N, Waly 

AH, Hamaky A. Effect of Neuromuscular Training 

on Shoulder Proprioception and Isometric Internal 

Rotators Muscle Strength in Patients with Shoulder 

Impingement Syndrome: A Double-Blinded 

Randomized Controlled Trial. J Popul Ther Clin 

Pharmacol. 2023;30(April):97–109. doi: 

10.47750/jptcp.2023.30.07.012 

8.Heron SR, Woby SR, Thompson DP. 

Comparison of three types of exercise in the 

treatment of rotator cuff  tendinopathy/shoulder 

impingement syndrome: A randomized controlled 

trial. Physiotherapy. 2017 Jun;103(2):167–73. doi: 

10.1016/j.physio.2016.09.001 

9.Alghadir AH, Anwer S, Iqbal A, Iqbal ZA. Test-

retest reliability, validity, and minimum detectable 

change of visual  analog, numerical rating, and 

verbal rating scales for measurement of 

osteoarthritic knee pain. J Pain Res. 2018;11:851–

6. doi: 10.2147/JPR.S158847 

10.Alsanawi HA, Alghadir A, Anwer S, Roach KE, 

Alawaji A. Cross-cultural Adaptation and 

Psychometric Properties of an Arabic version of 

the Shoulder Pain and Disability Index. Int J 

Rehabil Res. 2015 Sep;38(3):270–5. doi: 

10.1097/MRR.0000000000000118 

209



10.21608/BIJPT.2025.370527.1075 :IDO .210-201:)1(3;Jun 5B Int J PT  202 
 

Please cite this article as follows:Abdelkhalek M,Youssif E,Zawam S,Khalil A,Correlation of Pain,Function,Muscle Strength, and 
Proprioception in Shoulder Impingement Syndrome After Strengthening Exercises.B int J PT.2025;3(1):201-210.DOI: 
10.21608/bijpt.2025.370527.1075 

11.Conceição A, Parraca J, Marinho D, Costa M, 

Louro H, Silva A, et al. Assessment of isometric 

strength of the shoulder rotators in swimmers using 

a  handheld dynamometer: a reliability study. Acta 

Bioeng Biomech. 2018;20(4):113–9  . 

12.Roy JS, MacDermid JC, Orton B, Tran T, Faber 

KJ, Drosdowech D, et al. The concurrent validity 

of a hand-held versus a stationary dynamometer in 

testing  isometric shoulder strength. J hand Ther  

Off J Am Soc Hand  Ther. 2009;22(4):320–6; quiz 

327. doi: 10.1016/j.jht.2009.04.008 

13.Vafadar AK, Côté JN, Archambault PS. 

Interrater and Intrarater Reliability and Validity of 

3 Measurement Methods for  Shoulder-Position 

Sense. J Sport Rehabil. 2016 Feb;25(1). doi: 

10.1123/jsr.2014-0309 

14.Gumina S, Camerota F, Celletti C, Venditto T, 

Candela V. The effects of rotator cuff tear on 

shoulder proprioception. Int Orthop. 2019 

Jan;43(1):229–35. doi: 10.1007/s00264-018-4150-

1 

15.Ingwersen KG, Jensen SL, Sørensen L, 

Jørgensen HR, Christensen R, Søgaard K, et al. 

Three Months of Progressive High-Load Versus 

Traditional Low-Load Strength  Training Among 

Patients With Rotator Cuff Tendinopathy: Primary 

Results From the Double-Blind Randomized 

Controlled RoCTEx Trial. Orthop J Sport Med. 

2017 Aug;5(8):2325967117723292. doi: 

10.1177/2325967117723292 

16.Kuhn JE. Exercise in the treatment of rotator 

cuff impingement: a systematic review and a  

synthesized evidence-based rehabilitation 

protocol. J shoulder Elb Surg. 2009;18(1):138–60. 

doi: 10.1016/j.jse.2008.06.004 

17.McClure PW, Bialker J, Neff N, Williams G, 

Karduna A. Shoulder function and 3-dimensional 

kinematics in people with shoulder  impingement 

syndrome before and after a 6-week exercise 

program. Phys Ther. 2004 Sep;84(9):832–48  . 

18.MacDermid JC, Ramos J, Drosdowech D, Faber 

K, Patterson S. The Impact of Rotator Cuff 

Pathology on Isometric and Isokinetic Strength, 

Function, and Quality of Life. J shoulder Elb Surg. 

2004;13(6):593–8. doi: 10.1016/j.jse.2004.03.009 

19.Holmgren T, Hallgren HB, Oberg B, Adolfsson 

L, Johansson K. Effect of specific exercise strategy 

on need for surgery in patients with  subacromial 

impingement syndrome: randomised controlled 

study. Br J Sports Med. 2014 Oct;48(19):1456–7. 

doi: 10.1136/bjsports-2014-e787rep 

20.Ager AL, Borms D, Bernaert M, Brusselle V, 

Claessens M, Roy JS, et al. Can a Conservative 

Rehabilitation Strategy Improve Shoulder 

Proprioception? A  Systematic Review. J Sport 

Rehabil. 2020 Jul;30(1):136–51. doi: 

10.1123/jsr.2019-0400 

 

210


	Methods
	2.1 Study Design
	2.2 Participants
	2.4 Statistical Analysis
	3.1 Descriptive Statistics
	Fifteen patients with shoulder impingement syndrome participated in the current study. The distribution of males and females was 66.7 % (10) and 33.3 % (5) respectively. The distribution of dominant and non-dominant sides was 66.7 % (10) and 33.3 % (5...
	Table 1: Demographic data
	The mean ± SD of HHD for internal rotation muscles pre was 43.93±7.411, and HHD post was 48.73±8.581. Independent sample t-test revealed significant differences for the post-intervention assessment of Internal rotation muscle strength (p<0.001*) compa...
	3.2 Correlation Analysis



