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Abstract 

Objective: To compare the effectiveness of muscle energy techniques (post isometrics relaxation) and Kaltenborn 

mobilizations on shoulder range of motion (ROM) in adhesive capsulitis. 

Methodology: A randomized Control Trial (CRT) was conducted on patients with adhesive capsulitis for 6 months 

September 2021 to February 2022. Data was collected through a convenient sampling technique. 30 patients were taken from 

the physiotherapy department of the holy family hospital, Rawalpindi. The sample size was calculated using the Open Epi 

Tool. Data was collected by using Universal Goniometer at baseline, after 2 weeks and after 4 weeks of treatment. Patients 

who met the inclusion criteria and gave consent were included in the study. Patients were randomly allocated into two 

groups: Group A & Group B. Group A received muscle energy technique and Group B received grade II & III Kaltenborn 

mobilizations. 

Results: Data was analysed using SPSS software version 22. Both groups showed improvements in shoulder range of motion 

but Group A showed a statistically significant difference (p<0.05) in flexion and abduction ROM from Group B. 

Conclusion: The muscle energy technique is much more effective in improving flexion and abduction ROM except rotation 

than Kaltenborn mobilizations in adhesive capsulitis. 
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1. Introduction 

   Adhesive capsulitis is a severe painful condition 

that causes stiffness and disability. It is usually a 

clinically diagnosed disorder based on history and 

physical assessment. It is a musculoskeletal condition 

caused by damage to the soft tissues and joint 

capsule of the shoulder joint and characterized by 

inflammation and adhesions (1).  

Many etiological and referral factors cause pain in 

the shoulder such as local pathologies, and 

abdominal pathologies affecting the viscera, the 

diaphragm and the liver. Disorders specific to the 

shoulder vary, as adhesive capsulitis is the leading 

cause of shoulder pain (2). It is more common in 

women who mainly suffer from diabetes between the 

ages of 40 and 60 and 2 to 5% of the population 

suffer from adhesive capsulitis (3). 

The shoulder joint offers a wide range of motion and 

its extraordinary flexibility is due to the 

glenohumeral, acromioclavicular, scapulothoracic, 

and sternoclavicular joints. The muscle and tendon 

support system supports the capsule inside and 

outside of the structure. This complex structure is 

more prone to injury, strain and distortion due to 

many idiopathic and secondary to other etiologies (4). 

Clinical features of adhesive capsulitis are acute 

which can disable an individual's ability to carry out 

daily activities at domestic and workplace. It causes a 

very significant economic loss with a lot of poor 

work performance. The shoulder joint is essential to 

withstand heavy physical activity due to its ball and 

socket joint which provide a wide range of motion (5). 

Pain, stiffness, or pain and stiffness are both main 

sources of physical impairment of the shoulder joint 

resulting in sleep deprivation and other ADL loss (6). 

Typically, 4 stages are seen as the frozen shoulder 

progresses, defined as “painful, freezing, frozen and 

thawing”. These phases persist for about two years, 

with preliminary onset over days or weeks. In the 

first phase, there is sleep disturbance and pain occurs 

at the end of the range of motion (7). The preliminary 

stage (freezing) is characterized by severe pain and 

lasts for about 3 months. (8) The frozen (adhesive) 

stage lasts for three to nine months, with marked 

stiffness and pain on the extremes of movement. The 

thawing (resolution) stage lasts for eighteen months, 
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and is comparatively painless, with stiffness 

improving gradually throughout this stage. Several 

authors have defined frozen shoulder as a self-

limiting disorder that resolves in 12-36 months (9). 

On inspection, the patient frequently presents severe 

pain while keeping the arm in adduction and internal 

rotation (10). Sometimes, atrophy of the shoulder 

muscle groups may be found. On palpation, there 

may be diffuse tenderness alongside the shoulder 

joint. There is a global limitation of movements of 

the shoulder, and pain during the early and middle 

phases of the disease. Of specific significance is an 

about total loss of external rotation, which is nearly 

pathognomonic (11).  This is confirmed by measuring 

the active and, more significantly, the passive ranges 

of movement. Adhesive capsulitis is normally a 

medical diagnosis and usually does not require 

extensive investigations. Plain radiographs of the 

shoulder to exclude osteoarthritis of the joint or 

different pathologies are generally sufficient. Blood 

tests such as infection markers are within the normal 

range in true frozen shoulder (12). 

Treatment of adhesive capsulitis is either 

conservative or surgical. Conservative management 

includes oral medications, intra-articular injections, 

and physiotherapy. Studies have shown that 

rehabilitation is very effective in improving range of 

motion (ROM), reducing pain, enhancing function, 

and subsequently increasing physical level of 

activity. Various physiotherapy treatments 

commonly used with adhesive capsules include ice 

packs, heat packs, therapeutic ultrasound, low-level 

laser therapy, interferential currents, transcutaneous 

electrical nerve stimulation, pulsed electromagnetic 

field therapy, active and passive range of motion 

exercises, joint mobilization techniques, 

proprioceptive neuromuscular facilitation (PNF), 

supervised home exercise programs, and kinesio 

taping (13, 14). 

The muscle energy technique is unique in its 

application as the client makes the first effort while 

the practitioner facilitates the process. One of the 

main uses of this method is to normalize the range of 

joints rather than increase flexibility. This technique 

can be used on any joint with a limited range of 

motion. The main effects of muscle energy technique 

can be explained by two different physiological 

processes: post-isometric relaxation (PIR) and 

Reciprocal Inhibition (RI) (15). Kaltenborn 

mobilization assesses joint surface movements and 

applies them to treatment according to the 

MacConaill classification. This indicates that most 

articular surfaces have a convex interior and a 

concave exterior. Kaltenborn mobilizations involve 

the use of passive and sustained stretching techniques 

to improve joint mobility without compressing the 

surface of the joint. The forces applied to increase 

joint mobility are classified as I-III (16). 

Several physical therapy treatment options are 

proposed for the treatment of adhesive capsulitis. 

Joint mobilizations are highly recommended to 

restore the mobility of the shoulder joint. Muscle 

energy techniques also improve the range of motion, 

however, comparison regarding the effectiveness of 

muscle energy techniques and Kaltenborn 

mobilizations is less and is based on limited 

methodological design. The objective of this study is 

to compare the effectiveness of muscle energy 

techniques (post isometrics relaxation) and 

Kaltenborn mobilizations on shoulder range of 

motion (ROM) in adhesive capsulitis.  

  

2. Materials & Methods 

A randomized control trial (CRT) was conducted at 

the outpatient physiotherapy department of the holy 

family hospital, Rawalpindi. The study was approved by 

the ethical review committee of Rawalpindi Medical 

University, Pakistan (142/IREF/RMU/2021). The 

sample size was calculated by the Open Epi tool (17). The 

total sample size was 24 patients with 12 patients in each 

group, however, as it was a long-term follow-up study 

so additional 25 % of patients were added and a total of 

30 patients were included in the study with 15 patients 

in each group. Convenient sampling was done to include 

the patients in this study and the allocation of subjects 

into different groups was done through the sealed 

envelope method. Patients who met the inclusion criteria 

and gave consent were included in the study. Those 

patients who fulfilled the criteria were included in this 

study and others were exempted. The duration of the 

study was six months from September 2021 to February 

2022.Patients with idiopathic adhesive capsulitis, male 

& female patients between the age group 20-60 years 

having complained of shoulder pain for more than 3 

months and restriction in more than 2 shoulder ranges 

were included. Patients with a language barrier, shoulder 

dislocations or fractures, labral tears, motor control 

deficit associated with a neurological disorder, and bony 
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deformities acquired or congenital in the glenohumeral 

joint were excluded from the study. Prior consent was 

taken from all the participants before inclusion in the 

study. 36 patients were screened out of which 30 patients 

met the inclusion criteria and were recruited into the 

study. 

Group A received post-isometric relaxation of muscle 

energy technique with 3 repetitions (3 muscle 

contractions with 5-7 seconds each contraction) per set, 

1 session per day, thrice a week for 4 weeks & Group 

B received 12 sessions of Kaltenborn mobilizations with 

3 sessions per week for 4 weeks. Both groups received 

conventional therapy in the form of 10 min short wave 

diathermy, codman and ladder exercises. The shoulder 

range of motion was measured by a Universal 

Goniometer. The data was collected before the treatment 

and then after 2 and 4 weeks of treatment. Statistical 

Package for Social Sciences (SPSS) version 22 was used 

for the statistical analysis of data and results were 

presented in the form of tables and graphs. Shapiro-Wilk 

test was used to assess the normality of the data. The data 

was normally distributed so an independent sample t-test 

was used for between-group analysis and a paired t-test 

was used for within-group analysis. P-values of <0.05 

were considered significant. 

  

3. Results 

Out of a total of 30 patients, 10 participants were male, 

and 20 were female. The comparison of the mean value 

of age in Group A is 49 yrs and in Group B is 52 yrs. 

Between groups analysis by independent sample t-test 

yielded p Value <0.05 showing that improvement in 

flexion and abduction range was more in the shoulder 

muscle energy technique group than Kaltenborn 

mobilization group. However,p- Value is >0.05 for 

external and internal rotation showing that both 

techniques are equally effective in improving these 

ranges. Between-group mean differences and within-

group mean change scores are reported along with their 

95% confidence intervals at baseline, after 2 weeks 4 

weeks and 6 weeks. The null hypothesis for equality of 

change scores across groups was statistically tested. 

 

 

Table 1 The comparison of the Muscle Energy Technique and Kaltenborn Mobilization is made on the measures of 

Shoulder ROM. 

Variables Time duration 
Group A Group B 

p-value 
Mean ± SD Mean ±SD 

Shoulder Flexion 

At baseline  86.33 ±17.369 81.33 ±22.238 0.498 

After 2 weeks 103.33 ±16.868 95.67 ±21.865 0.291 

After 4 weeks 120.00 ±13.887 106.40 ±20.430 0.042 

Shoulder Abduction 

At baseline  77.33 ±21.784 75.00 ±20.354 0.764 

After 2 weeks 94.33 ±21.033 88.33 ±18.772 0.417 

After 4 weeks 111.33 ±15.864 98.87±16.754 0.046 

Shoulder ER 

At baseline  21.27 ±4.605 18.67 ±4.483 0.128 

After 2 weeks 27.27 ±5.203 23.33 ±4.880 0.042 

After 4 weeks 31.60 ±5.369 27.67 ±5.473 0.057 

Shoulder IR 

At baseline  26.73 ±8.040 27.33 ±7.566 0.835 

After 2 weeks 32.80 ±8.495 31.27 ±6.964 0.593 

After 4 weeks 37.07 ±8.852 35.13 ±6.865 0.5 
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Table 2 Repeated measure ANOVA showing changes in Means over the period 

Variables Groups     Mean ± SD    Mean ± SD     Mean ±SD p Value 

Baseline After 2 weeks After 4 weeks 

Shoulder 

Flexion 

Group A 86.33± 17.369 103.33± 16.868 120.00 ±13.887 <0.0001 

Group B 81.33 ± 22.238 95.67 ± 21.865 106.40± 20.430 <0.0001 

Shoulder 

Abduction 

Group A 77.33± 21.784 94.33± 21.033 111.33±15.864 <0.0001 

Group B 75.00± 20.354 88.33± 18.772 98.87± 16.754 <0.0001 

Shoulder ER Group A 21.27 ±(4.605 27.27± 5.203 31.60± 5.369 <0.0001 

Group B 18.67± 4.483 23.33 ± 4.880 27.67±5.473 <0.0001 

Shoulder IR Group A 26.73± 8.040 32.80± 8.495 37.07±8.852 <0.0001 

Group B 27.33± 7.566 31.27 ± 6.964 35.13±6.865 <0.0001 

 

5. Discussion 

The purpose of this study was to see the effectiveness 

of muscle energy technique and Kaltenborn 

mobilizations on shoulder range of motion in adhesive 

capsulitis. Group A showed significant changes in 

shoulder flexion and abduction range, which may be 

due to the application of the muscle energy technique 

that relaxes and improves biomechanics and thus 

results in improved mobility. Group B also showed 

changes in these scores. The results of this study can be 

compared with Edrish Saifee and colleges.  

 

Graph-2  Comparison of Muscle Energy Technique 

and Kaltenborn Mobilization is made on the measures 

of Shoulder ROM after 2 and 4 weeks of treatment. 

Edrish Saifee and colleagues conducted a study on the 

frozen shoulder in which they compared the 

effectiveness of the muscle energy technique with 

conventional therapy on abduction and external rotation 

ROM and concluded that the muscle energy technique 

is more effective in increasing both these ranges of 

Motion (18). In this study, the effectiveness of the 

muscle energy technique on shoulder Flexion and 

internal rotation is also shown.  

 

Graph-3  Comparison of Muscle Energy Technique 

and Kaltenborn Mobilization is made on the measures 

of Shoulder ROM after 4 weeks of treatment. 

A study on comparison of Maitland and Kaltenborn 

Mobilizations (KM) techniques for improving shoulder 

pain and ROM in adhesive capsulitis patients showed 

that both groups exhibited significant decreases in pain 

post-intervention. A total of 20 subjects participated in 

their study The ROM of internal and external rotation 

increased significantly post-intervention in both groups. 

However, there was no significant difference between 

the groups concerning pain improvement or ROM (19). 

The results of this study can also be compared with 
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Suri and colleges. Suri and colleagues conducted a 

study on frozen shoulder in which they compared the 

muscle energy technique with Maitland techniques and 

they concluded that the muscle energy technique is 

more effective for control of pain while Maitland 

mobilizations are effective in improving joint ROM(20). 

Sumit Ragav and colleagues conducted a study on the 

effectiveness of Mulligan MWM and KM techniques 

on the end range of motion in adhesive capsulitis and 

concluded that the effect of the Mulligan MWM 

technique and Kaltenborn mobilization technique was 

significant in reducing pain and improving the end 

range of motion on comparison Mulligan ‘MWM’ was 

more effective than Kaltenborn mobilization technique 
(21). However, another study on the effectiveness of 

Kaltnborn mobilizations by Alisha Fernandes showed 

that the Group that received KM was more effective in 

improving shoulder ROM, reducing pain & disability 

than Mulligan’s MWM after 2 weeks of intervention 
(22).   

 

Graph-4 The p-value for Flexion and abduction For 

Group A is <0.05 while for External and Internal 

rotation is >0.05. 

Shakil and colleagues conducted a study on adhesive 

capsulitis to compare the effects of Kaltenborn 

techniques and general scapular mobilization and they 

concluded that Kaltenborn mobilization is more 

effective when compared with general scapular 

mobilization (23).In this study, a comparison was made 

between the muscle energy technique and Kaltenborn 

mobilizations. Syed Muhammad Hammad and 

colleagues conducted a randomized control trial on 

patients of adhesive capsulitis regarding the 

effectiveness of Kaltenborn mobilizations along with 

thermotherapy and thermotherapy alone and concluded 

that Kaltenborn mobilizations along with 

thermotherapy have more beneficial effects than 

thermotherapy alone (24).  

5. Conclusion 

The muscle energy technique is more effective in 

improving flexion and abduction ROM than Kaltenborn 

mobilizations in adhesive capsulitis. However, for 

External & internal Rotation, both are equally effective. 
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