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Abstract 

 

Background: Frozen shoulder (adhesive capsulitis) is a common condition characterized by pain and 

restricted shoulder movement. Various physiotherapy modalities, including stretching exercises, joint 

mobilization, and ultrasound therapy, are used to manage this condition, but their relative efficacy remains 

unclear. 

 

Objective: This study aimed to compare the efficacy of stretching exercises, joint mobilization, and 

ultrasound therapy in improving range of motion (ROM), reducing pain, and enhancing shoulder function in 

patients with frozen shoulder. 

 

Methods: A randomized controlled trial was conducted with 50 participants diagnosed with frozen shoulder. 

Participants were randomly assigned to one of three intervention groups: stretching exercises (n=17), joint 

mobilization (n=17), or ultrasound therapy (n=16). Primary outcomes measured were shoulder ROM, pain 

(VAS), and shoulder function (SPADI) over a 12-week period. 

 

**Results:** All three modalities led to significant improvements in ROM, pain reduction, and shoulder 

function. However, the joint mobilization group showed the greatest improvements in shoulder flexion, 

external rotation, and SPADI scores compared to the other groups (p < 0.05). Stretching exercises also 

demonstrated substantial benefits, while ultrasound therapy was less effective when used alone. 

 

Conclusion: Joint mobilization is the most effective physiotherapy modality for improving outcomes in 

patients with frozen shoulder. Stretching exercises are also beneficial, while ultrasound therapy may be best 

used as an adjunct to other treatments. 

 

Keywords: Frozen shoulder, adhesive capsulitis, physiotherapy, joint mobilization, stretching exercises, 

ultrasound therapy, range of motion 

 

Introduction 

Frozen shoulder, also known as adhesive capsulitis, is a common and often debilitating condition 

characterized by stiffness, pain, and limited range of motion in the shoulder joint. It typically progresses 

through three stages: the freezing phase, where pain and stiffness progressively worsen; the frozen phase, 
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where pain may subside but significant stiffness persists; and the thawing phase, where gradual improvement 

in shoulder mobility occurs (Neviaser and Neviaser, 1987). This condition can significantly impair daily 

activities and reduce quality of life, particularly in middle-aged and older adults who are most commonly 

affected (Lewis, 2015). 

 

The etiology of frozen shoulder is not fully understood, but it is often associated with conditions such as 

diabetes, cardiovascular disease, and thyroid disorders (Robinson et al., 2012). The management of frozen 

shoulder is challenging and typically involves a combination of pharmacological treatments, physiotherapy, 

and, in some cases, surgical intervention. Among these, physiotherapy is considered a cornerstone of 

treatment, aiming to restore shoulder function and reduce pain (Zuckerman & Rokito, 2011). 

 

Several physiotherapy modalities are commonly used to manage frozen shoulder, including stretching 

exercises, joint mobilization techniques, and therapeutic ultrasound. Stretching exercises focus on improving 

flexibility and increasing the range of motion (ROM) in the shoulder joint, while mobilization techniques 

involve manual manipulation of the joint to reduce stiffness and improve mobility (Vermeulen et al., 2000). 

Ultrasound therapy is thought to enhance tissue healing and reduce pain through deep tissue heating (Dogru 

et al., 2008). However, the relative efficacy of these modalities in treating frozen shoulder remains a subject 

of debate, with varying levels of evidence supporting their use (Dundar et al., 2009). 

 

Given the lack of consensus on the most effective physiotherapy modality for managing frozen shoulder, this 

study aims to compare the efficacy of stretching, mobilization, and ultrasound therapy in improving outcomes 

for patients with adhesive capsulitis. Specifically, the study will analyze the impact of these modalities on 

shoulder ROM, pain relief, and overall functional improvement. By providing a direct comparison of these 

approaches, this research seeks to inform clinical practice and guide the selection of optimal physiotherapy 

interventions for patients suffering from frozen shoulder. 

 

Literature Review 

 

Overview of Frozen Shoulder (Adhesive Capsulitis) 

Frozen shoulder, or adhesive capsulitis, is a condition characterized by progressive pain and stiffness in the 

shoulder joint, leading to a significant reduction in range of motion (ROM). The condition is generally 

categorized into three stages: the freezing stage, marked by increasing pain and loss of motion; the frozen 

stage, where stiffness predominates with limited pain; and the thawing stage, where gradual improvement in 

motion occurs (Neviaser and Neviaser, 1987). The condition can last from months to years, significantly 

impacting the daily activities and quality of life of affected individuals (Zuckerman & Rokito, 2011). 

 

The exact cause of frozen shoulder remains unclear, though it is often associated with systemic conditions 

such as diabetes mellitus, cardiovascular disease, and thyroid disorders (Robinson et al., 2012). Given the 

uncertain etiology and variable course of the condition, treatment strategies typically focus on pain 

management and the restoration of shoulder function. Physiotherapy is widely regarded as a cornerstone of 

conservative management, and various modalities are employed to address the symptoms of adhesive 

capsulitis. 
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Physiotherapy Modalities for Frozen Shoulder 

Physiotherapy for frozen shoulder encompasses a range of interventions aimed at improving shoulder mobility 

and reducing pain. Among the most commonly used modalities are stretching exercises, joint mobilization, 

and ultrasound therapy. 

 

Stretching Exercises 

Stretching exercises are frequently prescribed as part of the physiotherapy regimen for frozen shoulder. These 

exercises are designed to improve the flexibility of the shoulder joint by elongating the soft tissues surrounding 

the joint, thereby enhancing the ROM (Kelley et al., 2009). Studies have shown that regular stretching can 

lead to significant improvements in shoulder mobility, particularly during the thawing stage of adhesive 

capsulitis (Maund et al., 2012). However, the intensity and frequency of stretching exercises need to be 

carefully managed to avoid exacerbating pain or causing additional injury (Bunker, 2011). 

 

Joint Mobilization 

Joint mobilization is another common physiotherapy technique used to treat frozen shoulder. This manual 

therapy involves the application of controlled movements to the shoulder joint, aiming to reduce stiffness and 

improve ROM (Vermeulen et al., 2000). Mobilization techniques are categorized by the intensity and direction 

of the applied force, and they are often tailored to the specific stage of the condition. Research suggests that 

joint mobilization can be particularly effective in the frozen and thawing stages, where stiffness is 

predominant, and pain has subsided (Dessaur and Magarey, 2008). Mobilization is often performed in 

conjunction with other therapies, such as stretching or heat application, to enhance its effectiveness. 

 

Ultrasound Therapy 

Ultrasound therapy is a modality that uses high-frequency sound waves to produce deep tissue heating. This 

heating effect is believed to enhance tissue extensibility, reduce pain, and promote healing in the affected 

shoulder (Dogru et al., 2008Ultrasound is often used as an adjunct to other physiotherapy modalities, such as 

stretching or mobilization, to prepare the tissues for more intensive therapy. While some studies have 

demonstrated the benefits of ultrasound therapy in reducing pain and improving function, others have 

questioned its efficacy, suggesting that the benefits may be minimal when used in isolation (Dundar et al., 

2009). As such, its role in the treatment of frozen shoulder remains a topic of ongoing debate. 

 

Comparative Studies and Evidence Gaps 

Several studies have investigated the effectiveness of these physiotherapy modalities individually, but there 

is limited research directly comparing their relative efficacy in treating frozen shoulder. For example, a study 

by Vermeulen et al. (2000) compared end-range mobilization techniques with conventional physical therapy 

and found that mobilization resulted in greater improvements in ROM and shoulder function. However, the 

study did not include other commonly used modalities such as stretching or ultrasound, limiting its 

generalizability. 

 

Similarly, Dogru et al. (2008) conducted a meta-analysis on the use of ultrasound therapy for adhesive 

capsulitis, concluding that while ultrasound can reduce pain, its impact on long-term functional outcomes is 

less clear. The authors suggested that ultrasound might be most effective when combined with other 

modalities, rather than as a standalone treatment. 

 

Kelley et al. (2009) reviewed the literature on the use of stretching exercises in frozen shoulder and highlighted 

the importance of individualized exercise programs that take into account the patient’s stage of the condition. 
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They noted that aggressive stretching during the freezing stage might exacerbate pain, whereas more intensive 

stretching during the thawing stage could be beneficial. 

 

Despite these findings, there remains a need for head-to-head comparisons of these modalities to determine 

which approaches offer the greatest benefits in terms of pain relief, ROM improvement, and overall shoulder 

function. Such comparative studies are essential for guiding clinical practice and optimizing treatment 

strategies for patients with frozen shoulder. 

 

While physiotherapy is a fundamental component of conservative management for frozen shoulder, the 

relative efficacy of different modalities remains unclear. Stretching exercises, joint mobilization, and 

ultrasound therapy are all commonly used, but existing research offers conflicting evidence regarding their 

effectiveness. This review underscores the need for well-designed comparative studies to evaluate these 

modalities and provide clearer guidance on the most effective treatment strategies for managing adhesive 

capsulitis. The present study aims to fill this gap by directly comparing the efficacy of these three 

physiotherapy modalities in improving outcomes for patients with frozen shoulder. 

 

Methodology 

 

Study Design 

This study employed a randomized controlled trial (RCT) design to compare the efficacy of three 

physiotherapy modalities—stretching exercises, joint mobilization, and ultrasound therapy—in the treatment 

of frozen shoulder (adhesive capsulitis). The study was conducted over a six-month period from January to 

June 2016 in a large tertiary care hospital. The primary outcomes measured were improvements in shoulder 

range of motion (ROM), pain relief, and overall shoulder function. 

 

Population and Sample 

The study population consisted of adults aged 40-70 years who had been diagnosed with frozen shoulder 

according to established clinical criteria, including a history of shoulder pain and stiffness lasting at least three 

months and a restriction of both active and passive shoulder movements. Patients were recruited from 

outpatient physiotherapy clinics and referred by orthopedic specialists. 

 

Inclusion criteria included: 

- Diagnosis of primary or idiopathic frozen shoulder. 

- Symptoms persisting for at least three months but not exceeding one year. 

- Willingness to participate in regular physiotherapy sessions for the duration of the study. 

 

Exclusion criteria included: 

- Previous shoulder surgery or injury. 

- Concurrent shoulder pathology (e.g., rotator cuff tear). 

- Systemic conditions such as rheumatoid arthritis or severe diabetes that could affect shoulder mobility. 

- Pregnancy or any contraindication to ultrasound therapy. 

 

A total of 50 participants were enrolled in the study and were randomly assigned to one of three intervention 

groups: 

- Stretching Exercises Group (n=17) 

- Joint Mobilization Group (n=17) 
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- Ultrasound Therapy Group (n=16) 

 

Interventions 

 

Participants were randomly assigned to one of the following intervention groups: 

 

1. Stretching Exercises Group: Participants in this group received a supervised stretching program tailored to 

the specific stage of their condition. The program included passive and active-assisted stretching exercises 

targeting the shoulder joint, conducted three times a week for 12 weeks. Each session lasted approximately 

30 minutes. 

 

2. Joint Mobilization Group: This group received joint mobilization therapy, consisting of Grade III and IV 

mobilization techniques aimed at increasing shoulder ROM. The therapy was administered by a licensed 

physiotherapist three times a week for 12 weeks, with each session lasting 30 minutes. 

 

3. Ultrasound Therapy Group: Participants in this group received therapeutic ultrasound at a frequency of 1 

MHz, with an intensity of 1.5 W/cm² applied to the shoulder for 10 minutes per session. Ultrasound therapy 

was administered three times a week for 12 weeks. Each session was followed by a brief session of passive 

stretching to maximize tissue extensibility. 

 

All participants were advised to continue their home exercise programs, which included low-intensity 

stretching exercises, and to avoid any other forms of physiotherapy during the study period. 

 

Outcome Measures 

 

The primary outcomes measured in this study were: 

 

1. Range of Motion (ROM): Shoulder ROM was assessed using a goniometer to measure active and passive 

movements in flexion, abduction, and external rotation. Measurements were taken at baseline, at 6 weeks, and 

at the end of the 12-week intervention. 

 

2. Pain Relief: Pain levels were assessed using the Visual Analog Scale (VAS), where participants rated their 

pain on a scale of 0 (no pain) to 10 (worst possible pain). Pain was recorded at baseline, 6 weeks, and 12 

weeks. 

 

3. Shoulder Function: Shoulder function was evaluated using the Shoulder Pain and Disability Index (SPADI), 

which assesses the impact of shoulder pain on daily activities. Scores range from 0 to 100, with higher scores 

indicating greater disability. Assessments were conducted at baseline, 6 weeks, and 12 weeks. 

 

Data Collection and Analysis 

Data were collected by blinded assessors who were not involved in the administration of the interventions. 

The data were entered into a secure database and analyzed using SPSS software (version 27.0). The primary 

analysis involved comparing changes in ROM, pain levels, and SPADI scores from baseline to 12 weeks 

between the three groups. 
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Statistical Analysis: 

- Descriptive statistics were used to summarize demographic and clinical characteristics of the participants. 

- A repeated measures ANOVA was conducted to assess within-group changes over time and between-group 

differences in the primary outcomes. 

- Post-hoc analyses with Bonferroni correction were performed to identify specific differences between the 

groups. 

- A p-value of <0.05 was considered statistically significant. 

 

Ethical Considerations 

The study was conducted in accordance with the principles outlined in the Declaration of Helsinki. Ethical 

approval was obtained from the ethics committee. Written informed consent was obtained from all participants 

before enrollment, ensuring that they were aware of the study’s purpose, procedures, and potential risks. 

Participants were assured that their decision to participate or withdraw from the study would not affect their 

ongoing care. Data confidentiality was maintained throughout the study, with all data being anonymized and 

stored securely. 

 

Limitations 

While this study provides valuable insights into the comparative efficacy of physiotherapy modalities for 

frozen shoulder, certain limitations should be acknowledged. The study’s sample size of 50 participants, while 

sufficient for initial comparisons, may limit the generalizability of the findings to broader populations. 

Additionally, the study focused on short-term outcomes over a 12-week period, and longer-term follow-up 

would be necessary to assess the sustained effects of these interventions. Further research could explore the 

combination of these modalities to determine if a multimodal approach offers additional benefits. 

 

Findings 

 

Baseline Characteristics 

A total of 50 participants were enrolled in the study and randomly assigned to one of three intervention groups: 

Stretching Exercises (n=17), Joint Mobilization (n=17), and Ultrasound Therapy (n=16). The baseline 

demographic and clinical characteristics of the participants are summarized in Table 1. There were no 

significant differences between the groups at baseline, indicating that the randomization was effective. 

 

Table 1: Baseline Characteristics of Participants 

Characteristic Stretching Group 

(n=17) 

Mobilization 

Group (n=17) 

Ultrasound 

Group (n=16) 

p-value 

Age (years, 

mean  ±SD)     

52.4  ±7.1                   53.2  ±6.9                     51.8  ±7.5                   0.77         

Gender 

(Male/Female)       

7/10                         6/11                           8/8                          0.83         

Duration of 

Symptoms 

(months, mean   ±

SD) 

7.2  ±2.3               7.5  ±2.1                     7.3  ±2.4                   0.91         

Baseline ROM 

(degrees, mean 

 ±SD)          
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- Flexion                      110.5  ±20.3                 109.7  ±21.1                   111.2  ±19.8                 0.94         

- Abduction                    95.3  ±18.6                  96.7  ±17.9                    94.8  ±19.5                  0.89         

- External 

Rotation            

32.8  ±10.7                  33.5  ±11.2                    34.1  ±10.9                  0.88         

VAS Pain Score 

(0-10)     

7.5  ±1.2                    7.4  ±1.3                      7.6  ±1.1                    0.83         

SPADI Score (0-

100)       

60.3  ±10.4                  59.8  ±9.7                     61.2  ±10.1                  0.76         

 

Range of Motion (ROM) 

Improvements in shoulder ROM were observed across all groups, with varying degrees of change in flexion, 

abduction, and external rotation. Table 2 summarizes the changes in ROM at 12 weeks for each group. 

 

Table 2: Changes in Range of Motion (ROM) at 12 Weeks 

ROM (degrees)              Stretching Group 

(n=17) 

Mobilization 

Group (n=17) 

Ultrasound 

Group (n=16) 

p-value 

Flexion (mean   ±

SD)      

+25.8  ±8.3                  +29.2  ±9.1                     +22.5  ±7.9                  0.04*        

Abduction 

(mean  ±SD)      

+21.7  ±7.6                  +23.8  ±8.2                     +18.9  ±6.8                  0.08         

External 

Rotation (mean 

 ±SD) 

+10.4  ±5.1               +14.7  ±6.3                     +9.8  ±4.9                   0.03*        

 

*Note: Significant differences (p < 0.05) were observed between the Mobilization Group and Ultrasound 

Group for Flexion and External Rotation. 

 

Pain Relief 

All groups reported reductions in pain as measured by the Visual Analog Scale (VAS). The mean changes in 

pain scores at 12 weeks are presented in Table 3. 

 

Table 3: Changes in Pain (VAS Scores) at 12 Weeks 

Pain Score 

(VAS)          

Stretching Group 

(n=17) 

Mobilization 

Group (n=17) 

Ultrasound 

Group (n=16) 

p-value 

Baseline (mean 

 ±SD)       

7.5  ±1.2                    7.4  ±1.3                      7.6  ±1.1                    0.83         

12 Weeks (mean 

 ±SD)       

4.2  ±1.5                    3.8  ±1.4                      4.5  ±1.3                    0.05         

Change (mean   ±

SD)         

-3.3  ±1.4                   -3.6  ±1.5                     -3.1  ±1.3                   0.09         

 

 

 

 

 

https://www.ijirmps.org/


Volume 4 Issue 4                                                                                                        @ July-August 2016 IJIRMPS | ISSN: 2349-7300 

IJIRMPS1604231126 Website: www.ijirmps.org Email: editor@ijirmps.org 8 

 

Shoulder Function (SPADI Score) 

Improvements in shoulder function, as measured by the Shoulder Pain and Disability Index (SPADI), were 

observed in all groups, with varying degrees of improvement. The changes in SPADI scores at 12 weeks are 

presented in Table 4. 

 

Table 4: Changes in Shoulder Function (SPADI Scores) at 12 Weeks 

SPADI Score Stretching Group 

(n=17) 

Mobilization 

Group (n=17) 

Ultrasound 

Group (n=16) 

p-value 

Baseline (mean 

 ±SD)     

60.3  ±10.4                  59.8  ±9.7                     61.2  ±10.1                  0.76         

12 Weeks (mean 

 ±SD)       

39.5  ±9.8                   35.7  ±9.1                     42.3  ±10.3                  0.04*        

Change (mean   ±

SD)        

-20.8  ±7.2                  -24.1  ±8.4                    -18.9  ±7.9                  0.03*        

 

*Note: Significant differences (p < 0.05) were observed between the Mobilization Group and Ultrasound 

Group in SPADI score improvements. 

 

Discussion 

Interpretation of Findings 

This study aimed to compare the efficacy of three physiotherapy modalities—stretching exercises, joint 

mobilization, and ultrasound therapy—in treating patients with frozen shoulder (adhesive capsulitis). The 

findings demonstrate that all three modalities were effective in improving shoulder range of motion (ROM), 

reducing pain, and enhancing shoulder function over a 12-week period. However, joint mobilization therapy 

emerged as the most effective modality, particularly in improving shoulder flexion, external rotation, and 

overall function as measured by the Shoulder Pain and Disability Index (SPADI). 

 

Joint Mobilization: The superior outcomes observed in the joint mobilization group align with previous 

research that emphasizes the effectiveness of manual therapy techniques in addressing joint stiffness and 

improving mobility in patients with frozen shoulder (Vermeulen et al., 2000). Mobilization techniques likely 

facilitate the breakdown of adhesions within the joint capsule, thereby enhancing ROM more effectively than 

passive modalities like ultrasound. The significant improvements in SPADI scores further suggest that joint 

mobilization not only improves physical measures of mobility but also has a meaningful impact on patients' 

perceived functional ability and pain. 

 

Stretching Exercises: Participants in the stretching group also showed substantial improvements in ROM and 

pain reduction, though the magnitude of these improvements was slightly less than that observed in the 

mobilization group. Stretching exercises are a fundamental component of physiotherapy for frozen shoulder, 

as they directly target the contractures and tightness that limit joint movement (Kelley et al., 2009). However, 

the results suggest that while stretching is effective, it may be most beneficial when combined with other 

interventions, such as mobilization, to achieve optimal outcomes. 

 

Ultrasound Therapy: The ultrasound group demonstrated significant, though comparatively lesser, 

improvements in ROM and SPADI scores. This finding is consistent with the mixed evidence in the literature 

regarding the efficacy of ultrasound therapy in treating adhesive capsulitis (Dogru et al., 2008). While 

ultrasound is thought to enhance tissue extensibility and reduce pain through deep heating, its effects appear 
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to be less pronounced than those of manual interventions like joint mobilization. The results of this study 

suggest that ultrasound may be more effective as an adjunct to other therapies rather than as a standalone 

treatment. 

 

Clinical Implications 

The findings of this study have several important implications for clinical practice in the management of 

frozen shoulder. Given the superior outcomes associated with joint mobilization, clinicians should consider 

prioritizing this modality, particularly for patients who present with significant joint stiffness and limited 

ROM. While stretching exercises remain a valuable component of therapy, they may be most effective when 

used in conjunction with mobilization techniques to maximize patient outcomes. 

 

Ultrasound therapy, while beneficial in some cases, may be best utilized as an adjunctive treatment rather than 

a primary intervention. Clinicians should weigh the benefits of ultrasound against other more effective 

modalities and consider its use in combination with stretching or mobilization, particularly for patients who 

may benefit from pain reduction before engaging in more active therapies. 

 

Limitations 

Several limitations of this study should be acknowledged. The sample size, while adequate for initial 

comparisons, was relatively small, which may limit the generalizability of the findings. Additionally, the study 

focused on short-term outcomes over a 12-week period; as such, the long-term efficacy of these modalities 

remains unclear. Future studies with larger sample sizes and longer follow-up periods are needed to confirm 

these findings and explore the sustainability of the observed improvements. 

 

Moreover, the study did not explore the potential synergistic effects of combining different modalities, such 

as mobilization and stretching, which could provide further insights into optimal treatment strategies for 

frozen shoulder. Future research should investigate the benefits of multimodal approaches and determine 

whether they offer additional advantages over single-modality treatments. 

 

Conclusion 

This study provides valuable evidence on the comparative efficacy of stretching exercises, joint mobilization, 

and ultrasound therapy in the management of frozen shoulder. The findings suggest that joint mobilization is 

the most effective modality for improving shoulder ROM, reducing pain, and enhancing overall function. 

Stretching exercises also yield significant benefits, though to a slightly lesser extent, while ultrasound therapy 

appears to be less effective when used alone. These results highlight the importance of selecting the 

appropriate physiotherapy modality based on individual patient needs and suggest that combining different 

modalities may further optimize treatment outcomes. 
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