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INTRODUCTION

Adhesive capsulitis or frozen shoulder is common painful
condition with gradual restriction of all planes of
movement in the shoulder, characterised by pain and
stiffness of the shoulder that may persist for several years.

ABSTRACT

Aim: Adhesive Capsulitis of shoulder is characterized by an insidious and progressive
pain and loss of active and passive mobility in the glenohumeral joint, presumably due to
capsular contracture. With respect to Physical therapy, avariety of interventions are used
and is often the first line of management for shoulder pain, yet to date its efficacy has not
been established. Previous studies states that Joint Mobilization does reduce pain and
increase ROM in Adhesive Capsulitis and so does PNF in improving ROM in Adhesive
Capsulitis of shoulder. But no published studies talk about the combined effect of Joint
Mobilization and PNF techniques in Adhesive Capsulitis of shoulder. Aim of this study
was to evaluate the combined effects of joint mobilization with proprioceptive
neuromuscular facilitation in subjects with adhesive capsulitis of shoulder.

Materials and Methods : This study includes 30 subjects. Two groups including 15
subjects in each group was made whose mean age in the control group (group A) was
51.80 ± 8.15 years and in experimental group (group B) was 50.47 ± 5.87 years. Both male
and female were included in the groups. Subject’s ROM and pain assessment was made
before the execution of treatment. ROM was done with the help of Universal Goniometer
and the pain level measurement was done by VAS (visual analogue scale). Control group
was treated with joint mobilization of the shoulder, whereas the experimental group was
treated with combination of joint mobilization with PNF techniques. After commencing of
all the treatment sessions to both the groups again ROM and VAS was measured to
authenticate subject’s progression. Each group was treated for a session of 5 days in a
week for 4 weeks.

Results: Overall, subjects in both the groups improved. Statistically significant greater
changes were found within the groups. The scores between the groups too showed a
significant improvement in abduction ROM (p<0.001), but in experimental group for
shoulder external rotation (active and passive) showed suggestive (p=o.288) and moderately
(p=0.145) significant improvement respectively. VAS statistical value showed moderately
significant reduction in pain level in experimental group.

Conclusion: The combination of joint mobilization with PNF techniques yields better
improvement in increasing ROM and reduction in pain for patients with adhesive capsulitis
of shoulder.
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It is a common disorder, with an estimated annual
incidence of 2% in the general population [1,2]. It can be
due to idiopathic or post-traumatic causes but the term
adhesive capsulitis should be reserved for the idiopathic
type of shoulder stiffness. Factors associated with



CAIMS JOURNAL FINAL # 10

adhesive capsulitis include female gender, age older than
40 years, trauma, immobilisation, diabetes, thyroid
disease, stroke, and myocardial infarction, the presence
of autoimmune diseases, cervical spine disorders and
reflex sympathetic dystrophy syndrome [2,3]. It affects
about 20% of people with diabetes and has been described
as the most disabling of the common musculoskeletal
manifestations of diabetes [3,4,5].

A considerable proportion of patients with adhesive
capsulitis are treated with non-steroidal anti-
inflammatory drugs, intra-articular corticosteroid
injections, and physical therapy.With respect to physical
therapy, a variety of interventions are used; these include
heat or ice applications, ultrasound, interferential therapy,
transcutaneous electrical nerve stimulation, active and
passive range of motion (ROM) exercises, proprioceptive
neuromuscular facilitation (PNF) techniques, and
mobilization techniques [3,4,7,8,9,10]. There are some studies
which shows that Contract-relax PNF procedures are
effective in increasing range of motion (ROM).It has been
proposed that PNF methods, particularly those involving
reciprocal activation of the agonist and antagonist to the
desired motion, provide the greatest potential for muscle
lenghtening [5,11,12]. There are also some studies which
suggest that joint mobilization is effective in increasing
ROM in combined with other conventional therapies
[4,13,14,15].

There are limited studies found on combined effects of
joint mobilization with Proprioceptive Neuromuscular
Facilitation (PNF) technique on adhesive capsulitis. Hence
this study is aimed to investigate the combined effects of
joint mobilization with Proprioceptive Neuromuscular
Facilitation (PNF) technique on adhesive capsulitis of
shoulder.

MATERIALS AND METHODS

The data reported here is a part of research project in
which 30 subjects were involved who were collected from
the following sources: Acharya Physiotherapy Clinic and
Rehabilitation Centre, Little Sister Home for Aged, and
Primary Health Centers in Bangalore, Karnataka.These
subjects were divided into two groups (group A and
group B) consisting 15 subjects in each. Group A received
joint mobilization (control group) and group B received
joint mobilization with PNF(experimental group).The
study population consisted of 30 subjects with mean age
51.80±8.15 in control group, and50.47±5.87 in
experimental group. Of the total 30 subjects 17 were men
(9 in control group and 8 in experimental group) and 13
were women (6 in control group and 7 in experimental
groups) who had Adhesive Capsulitis of shoulder.

Method of Collection Data
• Study design:  Factorial study design
• Sample size:  30 subjects
• Sample design:  Convenient sampling
• Material used: Couch, pillows, moist heat pack and

universal goniometer.

Inclusion criteria
• Gender: both male and female.
• Age group above 40 years.
• Acute adhesive capsulitis of shoulder.
• Subjects who were willing to participate in the study.

Exclusion criteria

• Previous manipulation done under anaesthesia of
the affected shoulder.

• Other conditions involving the shoulder (eg.
rheumatoid arthritis, osteoarthritis, damage of the
glenohumeral cartilage, Hill-Sachs lesion,
osteoporosis, or malignancies in the shoulder
region).

• Neurologic deficits affecting shoulder function in
normal daily activities.

• Pain or disorders of the cervical spine, elbow, wrist,
or hand.

• Injection with corticosteroids in the affected
shoulder in the preceding 4 weeks.

• Presence of polyarthritis or neurological diseases or
cervical neuropathy.

• Presence of medical conditions such as cardiac
disease, infections, coagulation disorder.

Procedure

Subjects were selected for the study on the basis of
inclusion criteria and exclusion criteria. All the subjects
were explained about the purpose and the test procedures
involved in the study before their enrolment in the study.
Demographic data and details of patients were taken
before the tests and written consent was obtained.

Measurements of Abduction and External rotation were
made on all subjects before and after receiving either the
experimental or control intervention. Range of motion is
measured with each subject using a Universal Goniometer
with the subjects lying supine on a couch with a pillow
under the knees. Stabilization of the scapula was achieved
by depressing the shoulder girdle.
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Abduction ROM was measured with the stationary arm
of goniometer parallel to the sternum, and the moving
arm parallel with the affected arm. Fulcrum used in the
point of anterior aspect of acromion process [16,17].
Maintaining 450 of shoulder abduction and 900 of elbow
flexion, the subjects affected arm was passively externally
rotated through the available pain-free ROM. External
rotation was measured with fulcrum over olecranon
process, stationary arm of goniometer perpendicular to
the ground and the moving arm in line with the forearm
as described by Norkin and White [16,17]. Align the moving
arm with ulnar styloid process.

Pain assessment was done, and intensity of pain was rated
with the Visual Analogue Scale (VAS). VAS has been
found to be a reliable and sensitive tool for measuring
pain, with test-retest reliability of >904. VAS was made
on a 0(zero) to 10(ten) centimeter scale where 0 indicating
no pain on left, and gradual increase in pain to maximum
pain with a mark of 10 indicating unbearable pain(severe

pain) on right.

In the start, each subject of both the groups, a moist heat
(hot packs) was applied before the treatment session for
about 5 minutes to relax the superficial structures. As
mentioned earlier groupA was treated with only joint
mobilization, and groupB was treated with joint
mobilization followed by PNF techniques to the affected
shoulder.

Description of Mobilization techniques

At the start of each intervention session, end-feel of the
shoulder movement was assessed in order to apply the
mobilization techniques into the stiffness zone or within
the pain-free zone. Both hands were held close to the
humeral head to work with a short-lever arm. Oscillatory
movements in the caudal, lateral, and anterior directions
were used. To influence the posterior part of the capsule,
posterior glide was given. This was done by placing hand
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Figure 1: Performing caudal glide to GH joint Figure 2: Performing posterior glide to GH joint

Figure 3: Performing contract-relax PNF to shoulder adductors Figure 4: Performing contract-relax PNF to shoulder internal rotators
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on the anterior part of the shoulder, and the applied force
was given in the posterior and lateral direction to
influence the external rotation of the shoulder with 10 to
15 repetitions. To influence the abduction range of
shoulder joint, caudal glide is applied. Then shoulder is
brought to end range abduction position. One hand on
the humeral-head and another hand at the elbow joint to
stabilize the arm. 10 to 15 repetitions were performed. In
addition, as an alternative to varying the direction of
mobilization, other movements such as distraction in that
joint position were used.

Relaxation of surrounding muscles was essential, in order
to perform these techniques. This was made to minimize
reflex muscle activity, which would cause resistance to
mobilization[19]. If the glenohumeral joint ROM increase
during treatment, then mobilization techniques were
performed greater abduction and external rotation angles.

Description of PNF techniques

To enhance flexibility or range of motion, a Facilitation
Pattern-PNF technique will be implemented. This
technique involves executing diagonal, spiral-patterned
movements against resistance several times through a full
range of motion. Diagonal patterns with a rotary
component involve movements in three dimensions with
sequential, and at times, simultaneous movement at
several joints. Motions are initiated distally and proceed
proximally. The patterns of facilitation to the Abduction
and External rotation of shoulder is done by Flexion-
Abduction-External Rotation(D2 Flexion). PNF of
contract-relax technique to the adductors and the internal
rotators will be given. Repetition of 10-15 times will be
done. Relaxation of the shoulder joint is applied after
every repetition of treatment.

Interventions

In addition, Codman pendular exercises will be
performed at the end of treatment for 2 minutes in a prone
position to move the shoulder joint in more than one
direction at a time and to obtain maximal relaxation of
the shoulder muscles.  This will be advised for a home
program exercise. Range of motion will be measured by
goniometer and pain assessment will be measured by the
visual analogue scale. The ROM measurements and VAS
score was taken prior to 1st treatment session and after
commencing of all the treatment sessions to authenticate
patients progression. Each group was treated for a session
of 5 days in a week for 4 weeks.

RESULTS

Student paired t-test was used to find the treatment effect,
i.e. increase in ROM and reduction in the pain in both the
groups. Student unpaired t-test was used to compare the
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40-45 4 26.7 3 20.0

46-50 2 13.3 4 26.7

51-55 4 26.7 4 26.7

56-60 3 20.0 4 26.7

>60 2 13.3 0 0.0

Total 15 100.0 15 100.0

Mean ± SD 51.80±8.15 50.47±5.87

Table 1: Age distribution of subjects studied

Age in years

Control group

No %

Experimental group

No %

Samples are age matched with P = 0.611

Male 9 60.0 8 53.3

Female 6 40.0 7 46.7

Total 15 100.0 15 100.0

Table 2: Gender distribution of subjects studied

Gender

Control group

No %

Experimental group

No %

Samples are gender matched with P = 1.000

ROM and pain level between the groups.

Chi-square/Fisher exact test has been used to find the
significance of study parameters on categorial scale
between two or more groups. Effect size has been
computed to find the effect of intervention.

Results on continuous measurements are presented on
mean±SD (min-max), and results on categorial
measurements are presented in number (%).

Table 1 and 2, provides the descriptive and inferential
statistical analysis of subjects age and gender. The mean
age in control group was 51.80±8.15, and in experimental
group was 50.47±5.87 where samples are age matched
with p=0.611. Control group consists of 60% male and
40% female, whereas in experimental group 53.3% male
and 46.7% female. Samples are gender matched with
p=1.000.

Table 3, provides the comparison of abduction in two
groups of subjects studied. There was significant increase
in both active and passive ROM of abduction (p<0.001).
There was also significant increase in both active and
passive ROM of abduction in experimental group to that
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Active

• Pre 77.53±16.45 84.47±25.2 0.380

• Post 97.47±15.38 134.93±26.87 <0.001**

• Difference 19.93 50.47 -

• P value <0.001** <0.001** -

Passive

• Pre 81.13±16.38 88.47±25.3 0.354

• Post 101±14.98 138.13±26.91 <0.001**

• Difference 19.87 49.67 -

• P value <0.001** <0.001** -

External rotation Control group Experimental P value

group

Active

• Pre 41.67±7.47 46.27±13.52 0.259

• Post 54.47±7.78 61.8±13.02 0.072+

• Difference 12.80 15.33 -

• P value <0.001** <0.001** -

Passive

• Pre 43.73±7.72 49.27±13.63 0.182

• Post 56.4±7.72 65.8±13.43 0.026*

• Difference 12.67 16.53 -

• P value <0.001** <0.001** -

Table 3: Comparison of Abduction and external rotation in two

groups of subjects studied

Abduction Control group Experimental P value

group

Pre 6.8±1.47 6.4±1.18 0.419

Post 4.53±1.51 2.93±1.67 0.010*

Difference -2.26 -3.47 -

P value <0.001** <0.001** -

Table 4: Comparison of VAS (Pain) in two groups of subjects studied

VAS (Pain) Control Experimental P value

group group
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Abduction: Active 19.93±8.87 50.47±17.76 <0.001** 2.12(VL)

Abduction: Passive 19.86±8.84 49.67±17.74 <0.001** 2.07(VL)

External rotation: Active 12.80±5.57 15.53±8.05 0.288 0.38(S)

External rotation: Passive 12.67±5.86 16.53±8.09 0.145 0.53(M)

VAS 2.27±1.48 3.47±1.36 0.028* 0.75(M-L)

Table 5: Comparison of outcome (difference of pre and post

assessment) in two groups of subjects studied

Control Experimental P value Effect size

Group Group

+ Suggestive significance (P value: 0.05<P<0.10)

* Moderately significant (P value:0.01<P < 0.05)

** Strongly significant   (P value: P<0.01)

of control group (p<0.001). The table also provides the
comparison of external rotation in two groups of subjects
studied. There was a suggestive significance (p
value=0.072:0.05<p<0.10) increase in active ROM of
external rotation in experimental group to that of control
group. There was moderately significant
(p=0.026:0.01<p<0.05) increase in passive ROM of external
rotation in experimental group to that of control group.

Table 4, provides the comparison of shoulder pain level
in two groups of subjects studied. In control group the
mean pain level before treatment was 6.8±1.47 and after
treatment it was 4.53±1.51 with significant reduction in
pain (p<0.001). In experimental group, the mean pain
level before treatment was 6.4±1.8, and after treatment it
was 2.93±1.67 with significant reduction in pain (p<0.001).

Table 5 explains the effects of joint mobilization with PNF
treatment procedures were determined by comparing the
outcome (difference of pre and post assessment) in two
group of patients. After treatment the mean of
experimental group (50.47±17.76) showed a very large
effect size (2.12) to that of control group (19.93±8.87),
where there is significant increase in ROM of active
abduction (p<0.001) in experimental group to that of
control group. In passive ROM of abduction the
experimental group (49.67±17.74), there was a significant
increase in ROM (p<0.001) to that of control group
(19.86±8.84) with very large effect size (2.07). In active
external rotation the experimental group (15.53±8.05),
there was not much difference (p=0.288) in increased
ROM to that of control group (12.80±5.57) where the effect
size was small(0.38). In passive external rotation of
experimental group (16.53±8.09), there was not much
difference (p=0.145) in increase ROM to that of control
group (12.67±5.86) with a moderate effect size (0.53). In
experimental group (3.47±1.36), there was moderately
significant (p=0.028) reduction in pain level than that of
control group (2.27±1.48) with an effect size of
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0.75(moderate-large).

DISCUSSION

The study was conducted to investigate the effectiveness
of PNF techniques combined with joint mobilization in
treating patients with adhesive capsulitis of shoulder.
After commencement of all the treatment sessions patients
who were treated with combined joint mobilization with
PNF techniques(experimental group) experienced
clinically and statistically significant improvements in
reduction of pain, stiffness and increase ROM when
compared to only joint mobilization(control group).For
experimental group, active and passive abduction
compared to that of control group with the effect size
2.12(VL) and 2.07(VL) respectively, also the active and
passive external rotation of experimental group compared
to that of control group with the effect size 0.38(S)and
0.58(M)respectively indicated that the treatment
interventions used in experimental group (joint
mobilization with PNF techniques) showed highly
significant improvement than the treatment interventions
used in the control group (joint mobilization) in
improving ROM on patients with adhesive capsulitis of
shoulder. Whereas in case of pain the effect size being
0.75(M-L)indicated that treatment interventions used in
experimental group showed moderate to large
improvements in reduction of pain compared to that of
control group. The observed improvements are most
likely attributable to the PNF techniques intervention,
which allowed the therapist to focus treatment on the
specific structures that produced pain and restricted ROM
for each patient.

In addition, depending on the patient’s stage of healing
and intervention session tolerance, the procedures
described in this study could be repeated during the same
or subsequent intervention session to further improve the
patient’s ability to reach the end range of motion. These
results provide a useful treatment option where
traditional joint mobilization or PNF techniques may
cause discomfort, muscle guarding, or are
contraindicated.

PNF Technique used i.e. contract-relax, is aimed at
relaxing tense muscles and restricted joints tomake quick
gains in range of motion with the ultimate goal being to
optimize motor performance and rehabilitation.Previous
studies using goniometry have confirmed that the joint
ROM can be increased significantly by PNF stretching
(Etnyre& Abraham, 1986; Magnusson et al., 1996; Ferber
et al., 2002; Funk et al., 2003; Wallin et al., 1985). In
addition, it has been shown that the ROM gain is even
larger after PNF stretching [20,21,22]. Moreover, we can
compare the results of the present study by the results of

our study concerning PNF stretching of the shoulder
muscles[11].

Joint mobilization techniques are assumed to induce
various beneficial effects. Studies of joint mobilization in
adhesive capsulitis showed improvements in increase
joint mobility and reduction in intensity of pain. The
comparison of our results concerning the application of
mobilization techniques in adhesive capsulitis is
hampered by an insufficient description of mobilization
techniques such as Maitland, Mulligan, high or low grade
mobilization techniques used. The intensities of the
mobilization were not described.

In one study of Nicholson GGet. al. reported that pain
scores decreased more in the group with mobilization and
exercise therapy than the group given with exercise
therapy alone; however, the difference between the
groups was not significant [23].

Moreover, the level of pain reduction with these
mobilization or PNF techniques is not been so far
described in previous studies [13,15,18,19]. The reduction of
pain could be due to the relaxation of superficial muscles,
and the increase in ROM after treatment causing the
internal structures to relax.

In support of these published studies and from the result
obtained in the present study it can be said that PNF
technique is an effective means of supplemental approach
used to minimize pain and improve ROM in patients with
adhesive capsulitis of shoulder.

The comprehensive mobilization techniques used in the
treatment intervention for both the groups (experimental
and control) may also have addressed the shoulder (pain,
stiffness, decreased ROM) that are common in patients
with adhesive capsulitis of shoulder.

Therefore, PNF technique when combined with joint
mobilization produces greater effects compared to only
joint mobilization in patients with adhesive capsulitis of
shoulder.

CONCLUSION

The study concludes that a combination of joint
mobilization along with PNF techniques yields significant
improvements in ROM and reduction of shoulder pain
in patients with Adhesive Capsulitis of shoulder.
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