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ABSTRACT 
 

Background: Frozen shoulder is an insidious condition that begins with pain and gradual restriction 
of movement in the shoulder region. There are various methods of treating frozen shoulder (both 
surgical and non-surgical).Among the non-surgical methods there is no specific method accepted 
universally. Purpose of this study is to determine the combined effectiveness of Glenohumeral End-
Range Mobilization and Contract-Relax technique for glenohumeral internal rotators in patients with 
adhesive capsulitis. 
 

Methods: 60 frozen shoulder patients randomized 30 subjects into each experimental and control 
group. Group A (experimental group) received Glenohumeral End-Range Mobilization, Contract-Relax 
Technique for glenohumeral internal rotators and Shoulder Pendular Exercises 2 times a week for a 
period of 4 weeks (8 sessions).Group B (control group) received Shoulder Pendular exercises 2 times a 
week for a period of 4 weeks (8 sessions). Outcome measures included are VAS, SPADI and goniometry 
for assessing pain, functional ability and ROM for the shoulder joint. 
 

Results: The average improvement of VAS for Group A and Group B were 4.5 and 3 respectively using 
median. The U-value was 176, which is statistically highly significant (p value = 0.000).The average 
improvement of Shoulder Pain and Disability Index for Group A and group B were 56.9333 and 10.3667 
respectively using mean and Standard Deviation. The t-value was 35.91181, which is statistically highly 
significant (p value = 0.000). 
 

Conclusion: The results indicated that both Group A and Group B had significant improvement in the 
scores of VAS, SPADI and GONIOMETRY scores at the 4th week when compared to base line values, but 
when comparing the  end results of group A and group B it has been found out that group A intervention 
is more effective then Group B in treating the internal rotators of patients with adhesive capsulitis 
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INTRODUCTION 
 

Adhesive capsulitis (primary) and Frozen Shoulder 
are current terms uses to describe an insidious 
onset of painful stiffness of the glenohumeral 
joint.1,2,3 and form 2% to 3% of the general 
population and is the main cause of shoulder pain 
and dysfunction in individuals aged 40 to 70 years.4 

Secondary adhesive capsulitis, is associated with a 
known predisposing condition of the shoulder (e.g. 
humerus fracture, shoulder dislocation, 
osteoarthritis).4,5,6 and systemic conditions, 
including cardiovascular disease,7 diabetes8 and 
thyroid dysfunction9, as well as breast cancer 
treatment.10 Even though this condition is 
considered self-limiting, with most patients having 
spontaneous resolution within 3 years11,12,13 some 
patients can suffer from long term pain and 
restricted shoulder motion well beyond 3 years.5 

The non dominant arm type is mostly affected.14,15 
 

Codman stated that ‘The condition comes on 
slowly; pain is felt near the insertion of deltoid; 
inability to sleep on the affected side; painful and 
incomplete elevation and external rotation, and a 
normal radiological appearance.16 Cyriax proposed 
predictable pattern of joint restriction (capsular 
pattern) with lateral rotation most restricted, 
abduction next most restricted, and medial rotation 
third most restricted can be seen8 
 

Common functional limitations / disabilities seen 
in frozen shoulder are  inability to reach overhead, 
behind head, out to the side and behind back thus 
having difficulty in dressing ,reaching hand into 
back pocket to retrieve wallet, self-grooming and 
bring eating utensils to the mouth.17 

 

Stages of Frozen Shoulder 18 Painful or Freezing 
Phase typically lasts 10 to 36 weeks19 with 
spontaneous onset of shoulder pain, which is often 
severe and disturbs sleep. Stiffening or Frozen 
Phase may last 4 to 12 months with restricted ROM 
in a characteristic pattern of loss of external 
rotation, internal rotation, and abduction.18 

 

Thawing Phase is characterized by the gradual 
recovery of ROM. Which may last an average of 5 
to 26 months and is reportedly directly related to 
the length of duration of the painful phase.18 
 

Radiographs are usually normal in early stages but 
done to rule out osteoarthritis, fracture, avascular 
necrosis, crystalline arthropathy, calcific tendinitis 
and neoplasm which may restrict movement in the 
joint. Later changes sometimes show osteopenia, 
cyst-like changes in the humeral head and joint-
space narrowing.20 Arthrography, although 
invasive, is useful to document decreased joint 
volume. Normal shoulder joint volumetric capacity 

is 28 to 35 mL of injected fluid, whereas in adhesive 
capsulitis, the joint accepts only 5 to 10 mL.21 
 

A variety of treatments have been recommended, 
with studies  demonstrating successful results like 
non-steroidal anti-inflammatory drugs, local 
anaesthetic and corticosteroid injections into the 
glenohumeral joint, calcitonin and 
antidepressants, distension arthrography, closed 
manipulation, physical therapy modalities and 
stretching exercises.22 Identifying the stage of 
frozen shoulder in which a patient is presenting is 
important to determine the appropriate treatment 
regime. Exercise is the key to any treatment 
protocol for frozen shoulder.2 In this study the 
treatment for frozen shoulder mainly consist of 
glenohumeral end range mobilization and contract 
relax technique for glenohumeral internal rotators. 
 

Joint mobilization techniques are assumed to 
induce various beneficial effects. The 
neurophysiologic effect is based on the stimulation 
of peripheral mechanoreceptors and the inhibition 
of nocioceptors. The biomechanical effect 
manifests itself when forces are directed towards 
resistance but within the limits of a subject’s 
tolerance. The mechanical changes may include 
breaking up of adhesions, realigning collagen, or 
increasing fiber glide when specific movements 
stress the specific parts of the capsular tissue. 
Furthermore mobilization techniques are 
supposed to increase or maintain joint mobility by 
changes in the synovial fluid, enhanced exchange 
between synovial fluid and cartilage matrix, and 
increased synovial fluid turnover.23  
 

PNF stretching quickens neuromuscular responses 
by stimulating neural proprioceptors. 
Proprioceptors are nerve endings found in 
muscles, tendons and joints which are sensitive to 
changes in tension. One of these proprioceptors, 
the Golgi Tendon Organ (GTO) is sensitive to an 
increase to tension in muscles. When activated the 
GTO causes the muscle to relax. If this occurs in 
the same muscle experiencing the increased 
tension, the result is what we called autogenic 
inhibition. PNF stretching is very advanced 
stretching technique and involves a variety of 
strategies to provide many results. It can be done 
alone, however it is typically performed with a 
partner who provides resistance and helps increase 
the range of motion. The most common technique 
is the contract-relax method. This method uses a 
muscle contraction followed by passive stretching. 
It is usually repeated several times. It is also 
recommended to mildly stimulate the opposing 
muscle group in order to return to neuromuscular 
balance.24 
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METHODOLOGY 
 

An experimental (comparative study) design 
conducted over duration of 12 months using paired 
t test and unpaired t test was done where by using 
purposive sampling, 60 subjects fulfilling the 
following criterias were included in the study. Both 
males and females of age 45-65 years having 
unilateral involvement with Painful stiff shoulder 
for at least 3 months. Restriction of more than 50% 
in passive shoulder external rotation compared to 
other side and Restricted overhead reach and 
glenohumeral external rotation when  measured at 
45º of shoulder abduction were included. Patients 
having diabetes mellitus, history of surgery on the 
particular shoulder, rotator cuff rupture or painful 
stiff shoulder after a serious trauma, fracture of the 
shoulder complex, presence of osteoarthritis, or 
signs of bony damage, inflammatory diseases such 
as rheumatoid arthritis and tendon calcification 
were excluded. 
 

OUTCOME MEASURES 
 

VAS, SPADI and goniometry was used for assessing 
pain, functional ability and ROM for the shoulder 
joint. 
 

PROCEDURE 
 

Subjects were randomly divided into Group A 
(experimental group) and Group B( control group), 
each group containing 30 subjects. Pre-test was 
conducted on Group A and Group B by VAS for 
assessing pain, goniometer for assessing 
Glenohumoral active and passive range of motion 
and SPADI for assessing disability followed by post 
test for the same after the interventions were 
implied. The results were recorded and analyzed 
statistically. Interventions were Glenohumoral 
End-Range Mobilization, Contract-Relax 
Technique for glenohumeral internal rotators and 
shoulder Pendular Exercises was given to Group A 
subjects 2 times a week for a period of 4 weeks (8 
sessions). And Group B subjects did shoulder 
Pendular exercise 2 times a week for a period of 4 
weeks (8 sessions). 
 

End-Range Mobilization:- The technique started 
with warm up of mid range mobilization with 
patient in supine. The therapist places his hand on 
the glenohumeral joint and humerus was brought 
to position of maximal flexion in sagittal plane.10-
15 repetitions of Maitland mobilization grade 3 or 4 
was given in this end range position. Maitland 
mobilization includes the anterior-posterior glide, 
posterior-anterior glide and inferior glides 
respectively. This treatment was given 2 times per 
week for a period of 4 weeks. 
 

 
 

FIGURE 1: ANTERIOR- POSTERIOR GLIDE TO 
GLENOHUMERAL JOINT 

 

 
 

FIGURE 2: INFERIOR GLIDE TO 
GLENOHUMERAL JOINT 

 

 
 

FIGURE 3: POSTERIOR- ANTERIOR GLIDE TO 
GLENOHUMERAL JOINT 

 

Contract-relax PNF technique:- Patient in supine 
with humerus was abducted to approximately 45 
degree with the elbow flexed to 90 degree, the 
humerus  was externally rotated to a midrange of 
20 to 25 degrees. The patient was instructed to 
perform maximal glenohumeral internal rotation 
against an opposing, isometric, manual resistance 
applied by the treating therapist for 7 seconds. 
Afterwards the patient actively moved the 
humerus into full available external rotation. This 
position was maintained for 15 seconds. This 7 sec 
internal rotation contraction against resistance 
followed by full active external rotation was 
repeated 5 times. Subjects were then instructed to 
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actively move through the PNF flexion-abduction 
external-rotation diagonal pattern for 5 repetitions 
with manual facilitation. This treatment was given 
2 times per week for a period of 4 weeks. 
 

 
 

FIGURE 4: PNF TECHNIQUE FOR INTERNAL 
ROTATORS “CONTRACT RELAX” 

 

Basic Pendular Exercise: Patient used a chair or 
table for this exercise Patient leaned forward so 
that his back was near parallel to the floor and his 
hands were on the back of the chair. The patients 
firmly griped the chair with the non affected hand 
and slowly brought the affected arm down so it 
hanged freely. Once in this position, the patients 
slowly swing his affected arm forward, backward 
and from side to side. These exercises were done 
in repetition of eight times by the affected hand. 
 

 
 

FIGURE 5: SHOULDER PENDULAR EXERCISE 
 

Pendular Circles: This exercise again required the 
use of the table or chair. Patient got into the 
position from the basic pendular exercise, leaning 
against the back of the chair with his affected arm 
hanging down. Instead of the back and forth 
movement, this time the patient slowly moves his 
affected arm in a clockwise circle. His circles were 
as wide as they can be without pain.  Several circles 
were made with his arm, then stop and switch 
directions to a counter-clockwise direction. These 
exercises were done in repetition of 10 times in 
each direction. 
 

Statistical Methods  
Descriptive statistical analysis was carried out in 
the present study. Outcome measurements 
analyzed are presented as mean(plus/minus)SD. 
Significance is assessed at 5% level of significance 
with p value was set at 0.05 less than this is 
considered as statistically significant difference. 
Using purposive sampling; paired t test, Wilcoxon 
test, and Mannwhitney test, unpaired t test was 
used to analyze the variables pre-intervention to 
post-intervention with calculations of percentage 
of change. The Statistical software namely 
SPSS16.0,Stata 8.0, Medcalc 9.0.1 and Systat 11.0 
were used for the analysis of the data and Microsoft 
word and Excel have been used to generate the 
graph, tables etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

RESULT 
 

 
Average 

improvement (A) 
Average 

improvement(B) 
t-value p-value result 

External 
rotation(passive) 

11.5667 1.0667 9.01117 0.000 P<0.05 sig 

External 
rotation(active) 

8.4333 1.6333 5.81345 0.000 P<0.05 sig 

Pain 18.6333 2.9667 16.11825 0.000 P<0.05 sig 

Disability 37.9667 7.0667 29.93762 0.000 P<0.05 sig 

Total 56.9333 10.3667 35.91181 0.000 P<0.05 sig 
 

Table 1: COMPARISON OF AVERAGE IMPROVEMENT OF EXTERNAL ROTATION (PASSIVE AND 
ACTIVE), PAIN, DISABILITY AND TOTAL OF SPADI IN GROUP A AND GROUP B. 
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Graph :1 COMPARISON OF AVERAGE 
IMPROVEMENT OF EXTERNAL ROTATION 

(PASSIVE AND ACTIVE), PAIN, DIABILITY AND 
TOTAL OF SPADI IN GROUP A AND GROUP B. 

 

External Rotation (Passive): The sample size for 
Group A and Group B was taken as 30 each (N=30). 
The comparison of change for External Rotation 
(Passive) between Group A and Group B were 
given as: The average improvement for Group A 
and Group B were 11.5667 and 1.0667 respectively. 
The t- value was 9.01117, which is statistically 
highly significant (p=0.000). 
 

External Rotation (Active): The sample size for 
Group A and Group B was taken as 30 each (N=30). 
The comparison of change for External Rotation 
(Active) between Group A and Group B were given 
as: The average improvement for Group A and 
Group B were 8.4333 and 1.6333 respectively. The 
t- value was 5.81345, which is statistically highly 
significant (p=0.000). 
 

Pain: The sample size for Group A and Group B was 
taken as 30 each(N=30). The comparison of 
change for pain between Group A and Group B 
were given as: the average improvement for Group 
A and Group B were 18.6333 and 2.9667 
respectively. The t- value was 16.11825, which is 
statistically highly significant (p=0.000). 
 

Disability: The sample size for Group A and Group 
B was taken as 30 each (N=30). The comparison of 
change for disability between Group A and Group 
B were given as: the average improvement for 
Group A and Group B were 37.9667 and 7.0667 
respectively. The t- value was 29.93762, which is 
statistically highly significant (p=0.000). 
 

Total score of SPADI: The sample size for Group A 
and Group B was taken as 30 each(N=30). The 
comparison of change for total score of SPADI 
between Group A and Group B were given as: the 
average improvement for Group A and Group B 
were 56.933 and 10.3667 respectively. The t- value 
was 35.91181, which is statistically highly 
significant (p=0.000). 
 

DISCUSSION  
 

In this study it was found that adhesive capsulitis 
was reported to be more common in women, 
especially between the ages of 40 to 60 years. This 
is in accordance to the study done by Neviaser RJ, 
Neviaser TJ in which they concluded the condition 
is more prevalent in woman. 
 

This study also reflects that joint mobilization and 
exercise (pendular exercises) showed beneficial 
results in the treatment of painfully stiff shoulders 
which is in accordance with the study done by 
Garvice G. Nicholson “The effect of Passive joint 
Mobilization on pain and Hypo mobility associated 
with Adhesive Capsulitis of the shoulder.  
 

This study proves that Glenohumeral End-Range 
Mobilization is effective in the treatment of 
adhesive capsulitis in increasing mobility of the 
shoulder joint by increasing the Range of motion of 
the joint. This is in accordance with the similar 
result obtained by the study performed by 
Heuricus M Vermeulen, Piet M Rozing et al. (2000) 
which was End range mobilization techniques in 
adhesive capsulitis of the shoulder joint27 Likewise 
in an another randomised clinical trial performed 
by Jing-lan Yang, Chein-Wei Chang et al. (2007): 
Mobilization techniques in subjects with frozen 
shoulder where they included 28 subjects with 
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frozen shoulder syndrome in the study. The 
duration of each treatment was 3 weeks for a total 
of 12 weeks and concluded that End- range 
mobilization (ERM) and mobilization with 
movement (MWM) is more effective than mid-
range Mobilization (MRM) in increasing mobility 
and functional ability in subjects with frozen 
shoulder syndrome.26 
 

In this present study proprioceptive neuro-
muscular facilitation (contract-relax technique) 
presented with effective results in the 
management of patients with adhesive capsulitis. 
It increases Glenohumeral external rotation and 
overhead reach in such patients. This is also proved 
by Joseph Godges J, Melodie matteson – Bell et al. 
(2003) in their study which was the immediate 
effect of soft tissue mobilization with proprio-
ceptive neuromuscular facilitation on Gleno-
humeral external rotation and overhead reach 
where they included 20 patients with limited 
glenohumeral external rotation and overhead 
reach of 1 year duration or less served as subjects. 
The subjects were randomly assigned to a 
treatment group, which consisted of soft tissue 
mobilization to the subscapularis and proprio- 
ceptive neuromuscular facilitation (PNF) to the 
shoulder rotators, or a control group. They 
concluded that a single intervention session of soft 
tissue mobilization and proprioceptive neuro-
muscular facilitation was effective in producing 
immediate improvements in Glenohumeral 
external rotation and overhead reach in patient 
with shoulder disorders.27 

 

In this study for both group A and group B  VAS is 
used for measuring shoulder pain, GONIOMETER 
for active and passive external rotation range of 
motion and SPADI for shoulder disability as their 
validity and reliability are already established. 
 

When Group A and Group B were compared, Group 
A showed better results than Group B. VAS Scores, 
Glenohumeral external range of motion Shoulder 
Pain And Disability Index scores across baseline 
and post intervention showed a highly significant 
improvement statistically in their median values 
within Group A and Group B(p value =0.000). 
 

CONCLUSION 
 

Glenohumeral End-Range Mobilization, Contract-
Relax Technique for glenohumeral internal 
rotators and shoulder Pendular Exercises was 
found to be more beneficial when compared to 
shoulder Pendular exercises in increasing the 
glenohumeral range of motion and reducing VAS 
and disability (Shoulder Pain And Disability Index) 
scores at 4th week (post intervention) when 
compared to pre intervention values in patients 

with adhesive capsulitis, so it is evident that above 
set of treatment protocol can be used as an 
effective treatment intervention in the patients 
with adhesive capsulitis. 
 

LIMITATION 
Further studies can be carried out in patients with 
secondary adhesive capsulitis due to diabetes 
mellitus, or any surgery related to thorax or 
shoulder. Duration of the study can be increased 
beyond 12 months to find out the long term 
efficacy of the treatment intervention. 
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