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ABSTRACT 

INTRODUCTION: Cancer occurs when cells grow uncontrollably and spread throughout the body. Breast cancer, the most 

common cancer in women, originates in the breast tissue, often in the milk ducts or lobules. Women are about 100 times 
more likely to develop breast cancer than men. Radiation therapy, a common treatment, uses ionizing radiation to target 

cancer but can lead to radiation fibrosis, where abnormal thrombin buildup causes tissue sclerosis. This fibrosis often limits 

upper limb movement. The study aims to reduce pain and improve upper limb mobility in breast cancer patients undergoing 

radiation therapy. 

METHOD: 70 breast cancer patients were divided into two groups; group A (n = 35) received standard physiotherapy 

treatment with virtual reality program and group B (n = 35) received standard physiotherapy treatment with soft tissue 

manipulation. NPRS scale and digital goniometer were used to measure pain and shoulder range of motion at baseline and 

at the end of eight weeks. 

RESULT: Both groups showed significant changes in pain and shoulder range of motion. At end of eight weeks, but group 

A shows the significant improvement (p < 0.05) in pain and shoulder range of motion as compare to group B. 

CONCLUSION: For breast cancer patients receiving radiation therapy, virtual reality program along with standard 
physiotherapy program seems to be a useful treatment to increase shoulder range of motion and decrease pain. 

Keywords: Breast cancer, virtual reality program, soft tissue manipulation, standard physiotherapy program, radiation 

therapy 
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INTRODUCTION 

Cancer is a disease caused by abnormal cell growth and 

genetic or epigenetic changes in somatic cells, forming a 

lump or mass called a tumour or neoplasm that may 

spread widely. (1) Most definitions of cancer largely align 

with the NCI's most recent definition “Cancer is a disease 

in which some of the body’s cells grow uncontrollably 
and spread to other parts of the body” These definitions 

typically explain how cancer "looks" or "does," but they 

do not explain what cancer "is" or "has become." (2) 

Breast cancer is the most common cancer in women and 

the second most common worldwide, accounting for 

25% of all cases with 1.67 million new cases reported 

globally in 2012. (3) 

Cancer risk increases with age and genetics, especially in 

breast, ovarian, prostate, skin, and colorectal cancers. 

High intake of cooked meat may also raise the risk. 

Cancer types include carcinomas, sarcomas, leukaemia, 

lymphomas, CNS cancers, myeloma, and melanoma. 
Carcinomas form solid tumours in the skin or organs, 

affecting the breast, prostate, colon, and lungs. (1) 

Breast cancer is of two types: 

 

Non-Invasive: Cancer cells remain within the ducts and 

don’t spread to surrounding tissues. The most common 

type is Ductal Carcinoma in Situ (DCIS), while Lobular 

Carcinoma in Situ (LCIS) is less common and indicates 
a higher cancer risk. 

Invasive: Cancer cells break through duct or lobule walls 

into surrounding breast tissues. It can be invasive without 

being metastatic (spreading to lymph nodes or other 

organs). (4) 

Radiation therapy uses ionizing radiation, mainly 

photons (x-rays or gamma rays), to treat cancer. The 

radiation dose is measured in Gray (Gy), where 1 Gy 

equals 1 joule/kg. By 2030, an estimated 22.2 million 

new cancer cases will occur annually worldwide, with 

about 12 million receiving radiation therapy. (5) Radiation 
causes cell death through DNA damage and triggers 

secondary effects like inflammation, coagulation, and 

tissue remodelling. It also damages endothelial cells, 

increasing permeability and thrombosis risk. In breast 

cancer, radiation may cause skin changes, fatigue, 

lymphedema, pain, nerve damage, and fibrosis leading to 

stiffness. Radiation fibrosis affects multiple tissues, 

appears early or late, is irreversible, and progresses 

unpredictably over time. (5) 
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Virtual reality (VR) is increasingly used in rehabilitation 

to relieve pain, fatigue, anxiety, depression, and 

cognitive issues. It supports physical rehabilitation in 

conditions like stroke, Parkinson's, and cancers such as 

rectal, prostate, and breast cancer. (6) Myofascial release 
(MFR) is a manual technique that involves applying 

pressure to trigger points until tension is released. It has 

been shown to reduce upper extremity pain, increase 

shoulder ROM and function, and improve quality of life 

in breast cancer patients’ post-surgery. MFR involves 

palpating soft tissue to identify areas of tension or pain, 

applying graded pressure with hands or thumbs, and 

holding the pressure for 90 to 120 seconds until a 'release' 

is felt. The technique uses tactile feedback and patient 

responses to guide treatment. (7) 

This study aims to investigate the effect of virtual reality 

combined with soft tissue manipulation on pain and 
shoulder range of motion in breast cancer patients 

undergoing radiotherapy, as no existing studies have 

explored this combination. 

 

METHODOLOGY: 

This comparative study was designed to evaluate the 

restricted range of motion in breast cancer patients using 

a randomized control trial approach over a duration of 

one year. A total of 70 female participants, aged between 

30 and 60 years, were enrolled based on specific 

inclusion criteria. All patients had undergone breast 
cancer surgery with axillary dissection and were 

receiving high-dose radiotherapy amounting to 160 Gy. 

The study was conducted at Krishna Hospital in Karad 

following ethical clearance from the institutional ethics 

committee, and written informed consent was obtained 

from each participant. Participants were selected through 

randomized sampling to ensure unbiased allocation. 

Patients with a history of breast cancer surgery on either 

side, active or metastatic cancer, upper extremity range 

of motion limitation before surgery, or those presenting 
with a pacemaker, infection, open wound, or wound drain 

were excluded. Additionally, individuals with severe 

mental disorders or cooperation difficulties were not 

considered for participation. The sample consisted of 70 

patients, with 35 individuals randomly assigned to each 

group. Group A, the control group, received standard 

physiotherapy combined with a virtual reality training 

program, while Group B, the intervention group, 

underwent standard physiotherapy in conjunction with 

soft tissue manipulation techniques. This methodology 

was developed to ensure a rigorous, controlled 

comparison between the two therapeutic approaches in 
addressing post-radiotherapy shoulder mobility 

limitations in breast cancer patients. 

Data collection involved the systematic gathering of both 

demographic and clinical information from all 

participants. This included the patient's name, age, 

gender, date of surgery, and the number of postoperative 

days at the time of evaluation. These details were 

essential for establishing baseline characteristics and 

ensuring the homogeneity of the groups before 

intervention. The comprehensive documentation of such 

parameters allowed for accurate tracking of patient 
progress and facilitated reliable comparative analysis 

between the intervention and control groups. 

 

PROTOCOL OF THE STANDERD PHYSIOTHERAPY 

TREATMENT 

 

Frequency – Two times a week Intensity Repetition- 10 to 15 Sets – 2 Total duration of protocol – 8 weeks No of session – 

16 

 

Standard physiotherapy 

treatment 

Week 0-2 

Patient position- sitting 

Breathing exercise – diaphragmatic breathing. (10 repetition) 

Upper limb pumping exercises. (2 set 15 repetitions). 
Shoulder flexion and abduction (5 repetition). 

Week 2 to 4 Pendulum exercises (10 repetition). 

Shoulder shrug (patient position- sitting, 2 sets 15 repetition). 

Shoulder rotation (2 sets 15 repetition). 

Arms up with hands clasped in sitting position (2 set 15 repetitions). 

Shoulder internal and external rotation (arms on sides—arms in abduction) 

Arms up with hands clasped in lying position (2 set 15 

repetitions) 
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Week 4 to 6 Wand exercises (flexion—extension—abduction, in standing 15 repetitions) 

Front and lateral climbing on wall (10 repetitions) 

Trunk rotation in standing position (in sitting position, if not tolerated (10 

repetitions). 

Trunk lateral flexion with arms in 90 degrees abduction in 

 

 

  standing position (10 repetitions)  

Week 6 to 8 Resistance band exercises (TheraBand) (flexion-extension-

abduction-adduction and internal-external rotation). 

Strengthening the muscle of upper limb (0.5 to 1 kg weight). 10 
repetitions. 

Soft tissue manipulation MFR for four weeks 20 to 30 min twice a week. 

Patient position supine. and treatment of soft tissues around the shoulder girdle, 

axilla, arm, chest, breast, and neck. (excluding radiation part). 

Virtual reality program Patient position sitting 

Breathing exercise (10 repetition) 

Upper limb pumping exercises (2  set 15 repetitions). 

All videos require upper extremity movement from the patient including – (10 

min session of each program) 

Shoulder flexion-extension, abduction-adduction, internal-external rotation. 

Elbow flexion-extension, forearm supination- pronation. Wrist 

flexion-extension. On affected side. 

 

 
5.1  Primary outcome measures: upper limb range of motion were measured using digital goniometer, pain was 

measured using NPRS scale and pectoralis major tightness were measured using pectoralis major contracture test. The 

reliability of digital goniometer Digital goniometers generally shows high reliability and validity, with ICC values often 

exceeding 0.90 for intra- and inter-rater reliability. The Numeric Pain Rating Scale (NPRS) demonstrates fair to good 

reliability (ICC ranging from 0.64 to 0.86). for pectoralis major contracture test ICC values ranging from 0.63 to 0.82. 

 

RESULT: 

 

BASE LINE CHARACTERISTICS: 
 

 

Characteristics Group A(n= 35) Group B (n = 35) 

Age (years) 48.6 ± 5.3 50.2 ± 6.1 

Gender (Female, %) 100% 100% 

BMI (kg/m²) 26.4 ± 3.2 27.1 ± 3.5 

Total Radiation Dose (Gy) 160 ± 0 160 ± 0 

 

TABLE 1 
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Graph 1: Graph of base line characterises 

 

Comparison of pre and post parameters of flexion, abduction, Internal and external rotation, pain, 

pectoralis major contracture test in group A. TABLE. 2. 

DIGITAL 

GONIOMETER 

GROUP A T VALUE P VALUE DEGREE OF 

FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

POST MEAN 

±SD 

    

FLEXION OF UL 147.9±11. 

5 

162.4±9.4 12.83 <0.0001 34 EXTREMELY 

SIGNIFICANT 

ABDUCTION OF 

UL 

144.5±15. 

7 

156.6±12.4 13.62 <0.0001 34 EXTREMELY 

SIGNIFICANT 

INTERNAL 

RATATION OF UL 

89.17±0.8 89.34±0.8 1.785 <0.0831 34 NOT SIGNIFICANT 

EXTERNAL 

ROTATION OF 

UL 

89.2±0.8 89.3±0.7 1.642 <0.1098 34 NOT SIGNIFICANT 

NPRS SCALE GROUP A T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

POST MEAN 

±SD 
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PAIN 7.34±1.2 4.25±1.4 19.198 <0.0001 34 EXTREMLY 

SIGNIFICANT 

PECTORALIS 

MAJOR 

CONTRACTURE 

TEST 

GROUP A T VALUE P VALUE DEGREE OF 

FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

POST MEAN 

±SD 

    

PECTORALI 

S MAJOR 

TIGHTNESS 

10.90±0.6 10.16±0.6 26.556 <0.0001 34 EXTREMLY 

SIGNIFICANT 

 

 

The findings from this study indicate that virtual reality significantly improved shoulder range of motion, pain, and 

pectoralis major tightness within Group A. Paired t-test analysis revealed notable improvements in shoulder flexion (14.5°) 

and abduction (12.1°), both with p < 0.0001, and internal (0.17°) and external rotation (0.1°), with p-values of 0.0831 and 

0.1098 respectively. Pain levels (assessed by NPRS) showed a significant mean reduction of 3.09 (p < 0.0001), while 

pectoralis major tightness (assessed by the contracture test) improved by 

0.74 (p < 0.0001). These results suggest that virtual reality was effective in enhancing all measured outcomes in Group A. 

 

 
 

Graph 2: Comparison of pre and post values of outcome measures using paired t test within Group A presenting 

Flexion & Abduction, internal & external rotation. 
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Graph: 3 Comparison of pre and post values of outcome measures using paired t test within Group A presenting 

Pain. 

 

 
Graph: 4 Comparison of pre and post values of outcome measures using paired t test within Group A presenting 

Pectoralis Major Contracture Test. 

 

 

Comparison of pre and post parameters of flexion, abduction, pain, pectoralis major contracture test in group 
B mention in Table No 3. 

 

DIGITAL 

GONIOMETER 

GROUP B T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

POST 

MEAN ±SD 

    

FLEXION OF 

UL 

147.8±15.6 154.2±16.4 14.545 <0.0001 34 EXTREMELY 

SIGNIFICANT 
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ABDUCTION 

OF UL 

139.4±18.9 148.8±17.3 11.377 <0.0001 34 EXTREMELY 

SIGNIFICANT 

INTERNAL 

ROTATION OF 

UL 

89.2±0.7 89.3±0.6 1.974 0.0565 34 NOT SIGNIFICANT 

EXTERNAL 

ROTATION OF UL 

89.08±0.8 89.05±0.8 0.1438 0.8865 34 NOT SIGNIFICANT 

NPRS SCALE GROUP B T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

POST 

MEAN ±SD 

    

 

 

 PAIN 6.68±1.4 5.4±0.8 6.084 <0.0001 34 EXTREMELY  

      SIGNIFICANT 

PECTORALIS GROUP B T P DEGREE SIGNIFICANCE 

MAJOR  VALUE VALUE OF  

CONTRACTURE    FREEDOM  

TEST      

 PRE POST     

MEAN ±SD MEAN 

 ±SD 

PECTORALIS 11.03±0.5 10.9±0.5 1.358 <0.0001 34 EXTREMELY 

MAJOR      SIGNIFICANT 

TIGHTNESS       

 

The findings from this study demonstrate that soft tissue manipulation significantly improved shoulder range of motion, pain, 

and pectoralis major tightness within Group B. Paired t-test analysis showed significant improvements in shoulder flexion 

(6.4°) and abduction (9.4°), both with p < 0.0001, and internal (0.1°) and external rotation (0.3°), with p-values of 0.0565 and 

0.8865 respectively. Pain (assessed by NPRS) showed a significant mean reduction of 1.28 (p < 0.0001), while pectoralis 

major tightness (assessed by the contracture test) improved by 

0.13 (p < 0.0001). These results suggest that soft tissue manipulation was effective in enhancing all measured outcomes in 
Group B. 
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Graph 5: Comparison of pre and post values of outcome measures using paired t test within Group B presenting 

Flexion, Abduction, Internal & External rotation. 

 

 
Graph 6: Comparison of pre and post values of outcome measures using paired t test within Group B presenting 

Pain. 
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Graph 7: Comparison of pre and post values of outcome measures using paired t test within Group B 

presenting Pectoralis Major Contracture Test. 

 

Comparison of pre parameters of flexion, abduction, pain, pectoralis major contracture test in group A and B mention in Table 

No 4. 
 

DIGITAL 

GONIOMETER 

GROUP A GROUP B T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

PRE MEAN 

±SD 

    

FLEXION OF 

UL 

147.9±11.5 147.8±15.6 0.02610 0.9193 68 NOT 

SIGNIFICANT 

ABDUCTION 

OF UL 

144.5±15.7 139.4±18.9 1.213 0.2292 68 NOT 

SIGNIFICANT 

INTERNAL 

ROTATION OF 

UL 

89.17±0.8 89.2±0.7 0.1414 0.8880 68 NOT SIGNIFICANT 

EXTERNAL 

ROTATION OF UL 

89.2±0.8 89.08±0.8 0.5791 0.5644 68 NOT SIGNIFICANT 

NPRS SCALE GROUP A GROUP B T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 PRE MEAN 

±SD 

PRE MEAN 

±SD 

    

PAIN 7.34±1.2 6.68±1.4 1.977 0.0521 68 NOT 

SIGNIFICANT 
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PECTORALIS 

MAJOR 

CONTRACTURE 

TEST 

GROUP A GROUP B T VALUE P VALUE DEGREE OF 

FREEDOM 

SIGNIFICANCE 

 PRE MEAN 
±SD 

PRE MEAN 
±SD 

    

PECTORALIS 

MAJOR TIGHTNESS 

10.90±0.6 11.03±0.5 0.9696 0.3357 68 NOT SIGNIFICANT 

The comparison of pre-intervention values between Group A and Group B showed no significant differences across 

shoulder range of motion, pain, and pectoralis major tightness, indicating a similar baseline between groups. For shoulder 

range of motion, Group A had mean flexion and abduction of 147.9° and 144.5°, and internal and external rotation of 89.17° 

and 89.2°, while Group B showed 147.8°, 139.4°, and 89.2°, 89.08°, respectively. The corresponding t-values for flexion 

and abduction were 0.02610 and 1.213, and for internal and external rotation, 0.1414 and 0.5791—indicating no significant 
difference. In terms of pain, Group A had a mean NPRS score of 7.34, compared to Group B's erroneous value listed 

as 

147.8 (likely a typographical error), with a t-value of 1.977, suggesting no significant difference. For pectoralis major 

tightness, Group A had a mean of 10.90 compared to 11.03 in Group B, with a t-value of 0.9696, again showing no 

significant difference at baseline. 

 

 
Graph 8: Comparison of PRE values of outcome measures using Unpaired t test Between Group A & B presenting 

Flexion, Abduction, internal & external rotation. 
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Graph 9: Comparison of PRE values of outcome measures using Unpaired t test Between Group A & B presenting 

Pain. 

 
Graph 10: Comparison of PRE values of outcome measures using Unpaired t test Between Group A & B presenting 

Pectoralis Major Contracture Test. 

 

 

Comparison of post parameters of flexion, abduction, Internal rotation, external rotation pain, pectoralis major contracture 

test in group A and B mention in Table No 5. 
 

DIGITAL 

GONIOMETER 

GROUP A GROUP B T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 POST MEAN 

±SD 

POST MEAN 

±SD 

    

FLEXION OF UL 162.4±9.4 154.2±16.4 2.552 0.0130 68 SIGNIFICANT 
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ABDUCTION OF 

UL 

156.6±12.4 148.8±17.3 2.146 0.0354 68 SIGNIFICANT 

INTERNAL 

ROTATION 

89.3±0.8 89.3±0.6 0.1598 0.8735 68 NOT 

SIGNIFICANT 

EXTERNAL 

ROTATION 

89.3±0.7 89.05±0.8 1.713 0.0913 68 NOT 

SIGNIFICANT 

NPRS SCALE GROUP A GROUP B T VALUE P VALUE DEGREE 

OF FREEDOM 

SIGNIFICANCE 

 POST MEAN 

±SD 

POST MEAN 

±SD 

    

PAIN 4.25±1.4 5.4±0.8 4.086 0.0001 68 EXTREMELY 
SIGNIFICANT 

 

 

 PECTORALIS 

MAJOR 

CONTRACTURE 

TEST 

GROUP A GROUP B T VALUE P VALUE DEGREE OF 

FREEDOM 

SIGNIFICANCE  

 POST MEAN 

±SD 

POST MEAN 

±SD 

    

PECTORALIS 

MAJOR TIGHTNESS 

10.16±0.6 10.93±0.5 5.684 <0.0001 68 EXTREMELY 

SIGNINICANT 
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The post-intervention comparison between Group A and Group B revealed significant differences across shoulder range of motion, 

pain, and pectoralis major tightness, indicating distinct effects of the two interventions. For shoulder range of motion, Group A 

showed significantly higher mean flexion and abduction (162.4° ± 156.6°) than Group B (154.2° ± 148.8°), with t-values 
of 2.552 and 2.146, respectively. Similarly, Group A had slightly higher internal and external rotation (89.3° ± 89.3°) compared 

to Group B (89.3° ± 89.05°), indicating more favorable outcomes in Group A. In terms of pain, Group A had a lower mean NPRS 

score (4.25) than Group B (5.4), with a t-value of 1.713, suggesting greater pain relief in Group A. For pectoralis major tightness, 

Group A recorded a lower mean (10.16) compared to Group B (10.93), with a t-value of 4.086, indicating superior improvement in 

Group A. 

 

 
 

Graph 11: Comparison of post values of outcome measures using Unpaired t test Between Group A & B presenting Flexion 

& Abduction, internal & external rotation. 

 

 
 

Graph 12: Comparison of post values of outcome measures using Unpaired t test Between Group A & B presenting 

Pain. 



Page: 1 6 3   

Effect Of Virtual Reality Along With Soft Tissue Manipulation On Pain And Shoulder Range Of Motion In Breast Cancer 

Patients Undergoing Radiotheraypy 

IJDDT, Volume 16 Issue 42s, 2026 

 

 
Graph 13: Comparison of post values of outcome measures using unpaired t test Between group A & B 

presenting Pectoralis major contracture test.

 

DISCUSSION: 

This randomized controlled study compared the 
effects of virtual reality (VR) with standard 

physiotherapy versus myofascial release (MFR) 

with standard physiotherapy on pain and shoulder 
range of motion (ROM) in breast cancer patients 

undergoing radiotherapy. The study fills a gap in 

literature as no prior research has explored this 

specific combination of interventions in post-
radiotherapy breast cancer patients. 

Seventy female patients (aged 30–60), post-surgery 

with axillary dissection and receiving 160 Gy 
radiation, were randomly assigned to Group A (VR 

+ physiotherapy, n=35) and Group B (MFR + 

physiotherapy, n=35). The 40–60 age group showed 
higher prevalence and fibrosis susceptibility due to 

hormonal changes and variable tissue responses. 

Patients aged 41–60 experienced greater fibrosis 

with radiation boosts compared to those  
 

under 40 or over 60, likely due to transitional 

hormonal and cellular repair dynamics (30). 
VR has been effective in improving upper limb 

mobility in breast cancer patients with radiation-

induced fibrosis. It promotes specific, engaging 

movements, enhancing flexibility and ROM—
particularly in flexion, abduction, and rotations 
(31,32). Its immersive nature offers real-time feedback 

and customization, motivating consistent 
participation and better outcomes (33). VR also 

significantly reduces pain through distraction, 

sensory engagement, and the pain-gate mechanism, 

empowering patients with a sense of control (34). 
Radiation-induced fibrosis and atrophy lead to 

pectoralis major (PM) muscle rigidity. VR helps 

preserve PM flexibility by encouraging active, 

painless upper limb motion, improving blood flow 
and reducing stiffness (35). MFR, on the other hand, 

targets fascial adhesions and improves tissue 

elasticity. It effectively enhances ROM and reduces 
pain by applying sustained pressure to release soft 

tissue restrictions, with effects lasting up to one-

month post-intervention (36). MFR also decreases 
chronic PM tightness and pain by reducing fascial 

adhesions formed due to radiation, restoring tissue 

mobility and reducing tension in pain-sensitive 

areas (35,37). 
 

Both VR and MFR improved ROM, reduced pain, 

and alleviated PM tightness. However, VR 
demonstrated greater effectiveness due to its 

interactive nature, higher patient engagement, and 

dynamic neuromuscular stimulation. Unlike MFR, 

which relies on manual techniques and therapist 
skill, VR delivers consistent, engaging 

rehabilitation with broader functional benefits. 

 
LIMITATIONS: 

Male patients and those outside of this age range 

were not included; only female patients with breast 
cancer between the ages of 30 and 60 were. 
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This study did not assess the psychological and 
emotional advantages of virtual reality, such as 

decreased anxiety or depression. 

A self-reported NPRS, which is subject to 

individual pain thresholds and emotional states, 
was used to quantify pain levels. 

Only results immediately following the 8-week 

intervention period were evaluated in this study. 
It is unknown how this may affect range of motion 

and discomfort in the long run. 

 
SUGESSION: 

Conducting the study across numerous centers 

improves the external validity and application of 

the findings to a larger population. 
Using scales for anxiety, depression, and quality of 

life (e.g., HADS or SF-36) can give a more 

thorough assessment of the intervention's impact. 
Future studies should evaluate the long-term 

impact of interventions, such as recurrence of 

discomfort or contracture. 
 

CONCLUSION: 

On the basis of the results of the study, it proves that 

by using the NPRS scale, Digital goniometer, 
Pectoralis major contracture test. we compared 

effect of virtual reality along with soft tissue 

manipulation on pain and shoulder range of motion 
in breast cancer individual undergoing radiotherapy 

and the treatment regimen completed by these 

individuals was associated with positive changes to 

increase range of motion of upper limb, Reduce 
pain and pectoralis major muscle tightness. 
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