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ABSTRACT

Introduction: Adhesive capsulitis is a self-limiting regional skeletal
condition of uncertain aetiology characterised by a progressive
loss of both active and passive mobility of the glenohumeral joint
in the shoulder complex. It begins insidiously with shoulder pain
and dysfunction in middle aged and elderly population. Adhesive
capsulitis predominantly affects the older population, affecting
both the sexes; however, female patients are affected more.

Aim: To find the effect on pain, Range of Motion (ROM) and
disability in subjects with adhesive capsulitis treated with hot
pack along with caudal glide versus hot pack along with antero-
posterior glide mobilisation.

Materials and Methods: The study, quasi experimental, was
conducted on 80 subjects which were further divided into
two groups with 40 subjects in each groups. Subjects were
evaluated for pain, ROM and disability index. Group A received
antero-posterior glide mobilisation with the hot pack, whereas
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Group B received caudal glide mobilisation with hot pack for
thrice a week for total three weeks completing a total of nine
sessions. The statistical analysis was done using one-way
ANOVA and post-hoc analysis and Independent t-test was
used for calculating within and between group differences. The
parameters that were measured were Visual Analogue Scale
(VAS), ROM, Shoulder Pain and Disability Index (SPADI).

Results: The p-value after three weeks between the groups
was 0.02, 0.0001, and 0.014 for VAS, ROM and disability.
There was significant difference in the pre and post values
in both Group A and Group B. Post-treatment values of VAS
(p=0.0001), ROM (p=0.0001), and SPADI (p=0.0001) in Group
B were showed more improvement than the post-treatment
values of VAS, ROM and SPADI in Group A.

Conclusion: Caudal glide mobilisation is more effective in
improving pain, abduction ROM and SPADI index in patients
with adhesive capsulitis.
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INTRODUCTION

Adhesive capsulitis is a self-limiting regional skeletal condition of
uncertain aetiology characterised by a progressive loss of both
active and passive mobility of the glenohumeral joint in the shoulder
complex [1]. The incidence of adhesive capsulitis in the general
population is around 3% to 5% but as elevated as 20% in patients
with diabetes. It is estimated that 70% of patients with adhesive
shoulder capsulitis are women [2]. The risk factors associated with
adhesive capsulitis include diabetes mellitus, prolonged shoulder
immobility, thyroid disease, hypertension, hypercholesterolemia and
postoperative heart diseases and other systemic diseases [3].

Loss of motion of greater than 25% in atleast two planes, a 50%
loss of passive External rotation, or less than 30° of External
rotation are indicative of a patient with Frozen shoulder [4].
Identifying risk factors for a disease is one of the methods used to
gain and understand the aetiology of adhesive capsulitis. In a long-
term study of the natural history of frozen shoulder, concluded
that the disease is self-limiting; however, many patients suffer for
more than three years with an average duration of 30.1 months.
A disability of this duration can obviously place severe emotional
and economic hardship on the affected individuals [5]. In long term
patients, the pain and restricted shoulder motion induces disability,
severe emotional and economic hardship on the afflicted person.
Most patients are unwilling to suffer this pain, prolonged disability,
and sleep deprivation without seeking treatment [6].

In adhesive capsulitis, there is global loss of both passive and active
range of motion of the glenohumeral joint with external rotation
usually being the most restricted physiologic movement [7]. Most of
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the adhesive capsulitis patients initially experience a phase of pain,
which progresses to a freezing phase when glenohumeral motion is
lost, followed by a thawing phase in which pain gradually subsides
and most of the lost motion returns. Based on the symptoms,
adhesive capsulitis is divided in three stages: Stage | (freezing
stage) is mainly characterised by pain usually lasting 2-9 months. In
Stage Il (frozen stage); pain gradually subsides and ROM decreases
but stiffness is marked, lasting 4-12 months. In Stage Il (thawing
phase); constitute gradual relief from the symptoms and recovery of
range of motion pain and lasts from 5 to 24 months [8].

There is currently no gold standard for diagnosis, nor have validated
diagnostic criteria been published in the literature [9,10]. With
respect to physical therapy, a variety of interventions are used;
these include heat or ice applications, modalities, mobilisations,
exercises, Proprioceptive Neuromuscular Facilitation (PNF) among
other [11].

Choosing a mobilisation technique is dictated by the “concave-
convex rule”: if a convex surface moves on a concave surface,
rolling and gliding movements of the joint surfaces must occur in
the opposite directions, and in the same direction if the joint surface
configuration is reversed [12,13]. Accordingly, as the humerus
abducts, its head rolls superiorly, but glides in an inferiorly direction
unless restrained by the inferior glenohumeral ligament. The
caudal glide mobilisation involves an inferiorly directed force on the
abducted proximal humerus to generate an inferior translation of
the head of the humerus. For this reason, the caudal mobilisation
is recommended by many authors as the appropriate technique to
treat glenohumeral abduction hypo mobility [14].
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According to the “circle stability concept,” the primary restraint to
the translation of the humeral head is part of the joint capsule and
ligaments located in the direct path of translation [15]. Applying the
antero-posterior mobilisation at a joint angle close to its end range
might be a good alternative for treating abduction hypo mobility
since the inferior glenohumeral ligament is preferentially stressed
in this position. During the antero-posterior glide mobilisation, a
posteriorly directed force is applied by the therapist to the head
of the humerus, causing it to translate posteriorly. For this reason,
anterior-posterior glide and caudal glide are frequently employed by
physical therapists to mobilise the shoulder joint. During the antero-
posterior glide mobilisation, a posteriorly directed force is applied
by the therapist to the head of the humerus, causing it to translate
posteriorly [14].

In addition to mobilisation techniques, heating modalities are also
used as an adjuvant therapy for managing patients with adhesive
capsulitis [16]. Heat has been used therapeutically for thousands
of years. It offers immediate relief and can increase circulation to
speed the healing process after the injury [17]. Moist heat appears
to be more advantageous in pain relief than other dry heat modalities
such as electric heat pads [18].

A study investigating the effects of superficial thermal agents and
shoulder stretching exercises in normal subjects found that the
use of superficial heat in combination with low-load long-lasting
stretching created more extensive changes in the extensibility of
soft tissue than did stretching alone. The authors proposed that
a superficial thermal agent can lead to muscle relaxation, thus
reducing the resistance to stretches within and around the muscle,
and as a result increasing the ROM of the shoulder [16,19]. This
study may help to identify and treat the cause for pain, loss of Range
of Motion (ROM), and shoulder disability using the better technique.
The aim of this study was to compare the effect of two different
mobilisation techniques along with hot pack treatment in improving
the abduction range of motion in patients with adhesive capsulitis.

MATERIALS AND METHODS

The study design was quasi-experimental pre and post study design,
the study setting was the In-Patient and Out Patient Department of
Orthopaedics, Kempegowda Institute of Medical Sciences, (KIMS)
Hospital and RI, Bangalore and the Out Patient Department of
Physiotherapy at Kempegowda Institute of Physiotherapy (KIPT),
Bangalore. The total study Period was one year, April 2018 to
April 2019.

The ethical clearance was obtained from the Institutional Ethical
Committee members with Ethical approval no-KIPT/592/A/17-18
Dated: 23-03-2018, with informed consent obtained from all the
study samples, acquired sample size was 88 with a 10% dropout.
Net sample size 80.

Inclusion and Exclusion criteria: Subjects who fulffill the inclusion
criteria were assigned into two groups. Subjects between the age
range of 40-60 years, who had symptoms atleast for 1 month, were
diagnosed cases of adhesive capsulitis freezing stage and had
painful restriction more than 50% of shoulder abduction movement
and showed capsular pattern of movement restriction were selected.
Of the 80 selected samples 42 were female and 38 were male.
Subjects diagnosed with any previous history of shoulder surgery,
Tuberculosis (TB) shoulder, cancer shoulder, chronic arthritis,
administration of corticosteroid injection to the affected shoulder
within last two months, any other shoulder problem or pregnant
women were excluded from the study. All subjects were evaluated
before starting the treatment for pain, shoulder abduction range of
motion, and shoulder disability.

No blinding was done, Group A was given antero-posterior glide
performed at the rate of 2-3 glides/second for 30 seconds. About
five such sets were given in every session, thrice a week for total
three weeks [Table/Fig-1].
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[Table/Fig-1]: Antero-posterior glide mobilisation.

Group B was given caudal glide performed at the rate of 2-3 glides/
second for 30 seconds. About five such sets were given in every
session, thrice a week for three weeks [Table/Fig-2].

[Table/Fig-2]: Caudal glide mobilisation.

All subjects re-evaluated post one week and post three weeks of
the treatment. Outcome measures included the evaluation of pain
using VAS, shoulder abduction ROM using a full-circle goniometer
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and shoulder disability index using Shoulder Pain And Disability
Index (SPADI) [20,21].

STATISTICAL ANALYSIS

Data was analysed using the Statistical Package for the Social
Science (SPSS) 19.0(SPSSInc., Chicago, IL) and level of significance
was set at p<0.05. Descriptive statistics was performed to find out
the mean and standard deviation of the respective groups. ANOVA
test followed by Post-hoc analysis was used within the groups to
find out the statistical significance. Independent t-test was used
between the groups to find out the significance.

RESULTS

The mean age of the subjects were 53.15+6.74 in Group A and
51.7+6.07 in Group B, (p-value=0.30) which was statistically not
significant [Table/Fig-3].

Groups Mean SD
Group A 53.15 6.74
Group B 51.7 6.07
p-value (t-test) 0.30

[Table/Fig-3]: Comparison of Age between Group A and Group B.

Both Group A and Group B comprised of 52.5% males and 47.5%
females. t-test analysis showed that the p-value was 1, i.e., data was
not statistically significant, hence, both the groups are comparable.
(p>0.05) [Table/Fig-4].

Groups Number Percentage (%)
Males 21 52.5
Group A Females 19 47.5
Males 21 52.5
Group B Females 19 47.5
p-value 1

[Table/Fig-4]: Gender Distribution between Group A and Group B.

The comparison of VAS after ANOVA followed p-value after ANOVA
followed by post-hoc within Group B was 0.0001, p-value after
independent t-test among pre-treatment, post one week and post
three weeks was 0.0001; all of which were statistically significant
[Table/Fig-5].
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The p-value in comparison of ROM after ANOVA p-value after
ANOVA followed by post-hoc within Group B was 0.0001, p-value
after independent t-test among pre-treatment, post one week
and post three weeks was 0.0001; all of which were statistically
significant [Table/Fig-6].

The comparison of SPADI score after ANOVA followed by Post-
hoc p-value after ANOVA followed by post-hoc within Group B
was 0.0001, p-value after independent t-test among pre-treatment,
post one week and post three weeks was 0.0001; all of which were
statistically significant [Table/Fig-7].

The p-value after independent t-test between pre-treatment of
Group A and Group B was 0.14, post one week between Group
A and Group B was 0.22 and post three weeks between Group A
and Group B was 0.02; of which the p-value post three weeks of
treatment between both groups was statistically significant. Group
A showed an improvement of 25.5% after three weeks, Group B
showed an improvement of 29.6%; hence, Group B showed more
improvement than Group A [Table/Fig-8].

The p-value after independent t-test between pre-treatment of
Group A and Group B was 0.54, post one week between Group A
and Group B was 0.001 and post three weeks between Group A and
Group B was 0.0001; of which the p-values post one week and post
three weeks of treatment between both groups were statistically
significant. Group A showed an improvement of 36.5% after three
weeks, Group B showed an improvement of 66.08%; hence,
Group B showed more improvement than Group A [Table/Fig-9].

Group A showed an improvement of 17.5% after three weeks,
Group B showed an improvement of 19.3%; hence, Group B
showed more improvement than Group A [Table/Fig-10].

DISCUSSION

The mean age in Group A (antero-posterior glide mobilisation
group) was 53.15+6.74 and in Group B (caudal glide mobilisation
group) was 51.7+6.07. Sarkari E et al., also had conducted a study
on the same age group adhesive capsulitis patients. As per the
gender distribution analysis, Group A had 52.5% female subjects
and 47.5% male subjects [22]. The study further concluded that
although antero-posterior glide mobilisation is effective in increasing
the abduction range of motion, it is not as effective as the traditional
caudal glide mobilisation.

[Table/Fig-5]: Comparison of VAS within Group A and Group B.

Group A Group B
Pre-treatment | Post one week | Post three weeks | Pre-treatment | Post one week | Post three weeks

Mean 8.4 7.47 6.25 8.1 7.2 5.72
Standard deviation 0.90 0.96 0.98 0.92 1.01 1.15
p-value (ANOVA) 0.0001* 0.0001*
p-value (Pre-treatment vs Post one week) 0.0001* 0.0001*
p-value (Pre-treatment vs Post three weeks) 0.0001* 0.0001*
p-value (Post one week vs Post three weeks p-value (t-test) 0.0001* 0.0001*

Statistical analysis within the Group A and Group B was performed using ANOVA followed by post-hoc and independent t-test; *p<0.05 statistically significant; p-value after ANOVA followed by post-hoc

within Group A was 0.0001, p-value after independent t-test among pre-treatment, post one week and post three weeks was 0.0001; all of which were statistically significant

Group A Group B
Pre-treatment Post one week | Post three weeks Pre-treatment Post one week Post one weeks

Mean 72.85 82.27 99.45 74.37 90.65 123.52
Standard deviation 10.97 11.39 11.97 11.20 11.80 13.78
p-value (ANOVA) 0.0008* 0.0001*
p-value (Pre-treatment vs Post one week) 0.0001* 0.0001*
p-value (Pre-treatment vs Post three weeks) 0.0001* 0.0001*
p-value (Post one week vs Post three weeks) 0.0001* 0.0001*

[Table/Fig-6]: Comparison of abduction Range of Motion (ROM) within Group A and Group B.

Statistical analysis within the Group A and Group B was performed using ANOVA followed by post-hoc and independent t-test; *p<0.05 statistically significant; p-value after ANOVA followed by post-hoc
within Group A was 0.0008, p-value after independent t-test among pre-treatment, post one week and post three weeks was 0.0001; all of which were statistically significant
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Group A Group B
Pre-treatment Post one week Post three weeks Pre-treatment | Post one week | Post three weeks

Mean 83.16 77.45 68.56 82.67 74.74 65.06
Standard deviation 5.97 6.06 6.04 4.64 5.20 6.48
p-value (ANOVA) 0.0001* 0.0001*
p-value (Pre-treatment vs Post one week) 0.0001* 0.0001*
p-value (Pre-treatment vs Post three weeks) 0.0001* 0.0001*
p-value (Post one week vs Post three weeks) 0.0001* 0.0001*

[Table/Fig-7]: Comparison of SPADI Score within Group A and Group B.

Statistical analysis within the Group A and Group B was performed using ANOVA followed by Post-hoc and independent t-test; *p<0.05 statistically significant; p-value after ANOVA followed by post-hoc

within Group A was 0.0001, p-value after independent t-test among pre-treatment, post one week and post three weeks was 0.0001; all of which were statistically significant

Group A Group B
Pre-treatment Post one week | Post three weeks | Pre-treatment | Post one week | Post three weeks

Mean 8.4 7.47 6.25 8.1 7.2 5.72
Standard deviation 0.90 0.96 0.98 0.92 1.01 1.15
Percentage improvement 25.5% 29.6%

p-value (Group A vs Group B Pre-treatment) 0.14

p-value (Group A vs Group B Post one week) 0.22

p-value (Group A vs Group B Post three weeks) 0.02*

[Table/Fig-8]: Comparison of VAS between Group A and Group B.

Statistical analysis between Group A and Group B was performed using independent t-test and percentage improvement; *p<0.05 statistically significant

Group A

Group B

Pre-treatment

Post one week

Post three weeks

Pre-treatment

Post one week

Post three weeks

Mean 72.85 82.27 99.45 74.37 90.65 123.52
Standard deviation 10.97 11.39 11.97 11.20 11.80 13.78
Percentage improvement 36.5% 66.08%

p-value (Group A vs Group B Pre-treatment) 0.54
p-value (Group A vs Group B Post one week) 0.001*
p-value (Group A vs Group B Post three weeks) 0.0001*

[Table/Fig-9]: Comparison of abduction ROM between Group A and Group B.

Statistical analysis between Group A and Group B was performed using independent t-test and percentage improvement; *p<0.05 statistically significant

Group A

Group B

Pre-treatment

Post one week

Post three weeks

Pre-treatment

Post one week

Post three weeks

[Table/Fig-10]: Comparison of SPADI Scores between Group A and Group B.

Mean 83.16 77.45 68.56 82.67 74.74 65.06
Standard deviation 5.97 6.06 6.04 4.64 5.20 6.48
Percentage improvement 17.5% 19.3%

p-value (Group A vs Group B Pre-treatment) 0.68

p-value (Group A vs Group B Post one week) 0.03*

p-value (Group A vs Group B Post three weeks) 0.014*

Statistical analysis between Group A and Group B was performed using independent t-test and percentage improvement; *p<0.05 statistically significant; p-value after independent t-test between pre-treatment

of Group A and Group B was 0.68, post one week between Group A and Group B was 0.03 and post three weeks between Group A and Group B was 0.014; of which the p-values post one week and post
three weeks of treatment between both groups were statistically significant

Similarly, Group B had 52.5% female subjects and 47.5% male
subjects; the female subjects were more in number than male
subjects. In a similar study conducted by Yang JL et al., in the year
2007, the number of female subjects exceeded the number of male
subjects [23].

The results from the present study showed that there is a significant
improvement in the VAS scores of the subjects before the treatment
and after three weeks of treatment. In a similar study done by
Agarwal S et al., significant improvement was noted in VAS scores
after the intervention of caudal glide and antero-posterior glide
mobilisation [24].

A study by Vermeulen HM et al., conducted in the year 2006, showed
significant improvement in abduction ROM in the post values after
using caudal glide and antero-posterior glide mobilisation [25]. Similarly
in the present study, there were significant improvements in the pre
and post values of the abduction ROM after the three week protocol.

In 2012, Kumar A et al., conducted a study and concluded that
there was significant improvement in the SPADI scores after giving
mobilisation techniques in subjects with adhesive capsulitis [26].
The present study also showed similar results. The SPADI scores
improved significantly after three weeks of using the mobilisation
techniques. However, more significant results were observed in
Group B than Group A in regard to VAS, abduction ROM and SPADI.
Yet another study by Nicholson GG, also concluded that shoulder
abduction range of motion significantly improved in the subjects with
adhesive capsulitis who were given mobilisation techniques [27].

Thermotherapy is generally soothing and psychologically relaxing,
thereby favourably modifying emotional response to pain and further
reducing painful muscle spasm [19].

The detailed mechanical behaviour and biomechanical changes that
occur with caudal glide mobilisation are not very clear. The tissue
targeted for stretching during caudal glide procedure is believed to
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be the caudal glenohumeral ligament as the head of the humerus
glides downward relative to the glenoid fossa. This is based on the
concave-convex rule. Antero-posterior glide can effectively be used
to increase abduction range when given at the end of the available
range. It can also be used as a substitute to caudal glide, though
caudal glide in the most effective [22].

Limitation(s)

The number of subjects in the present study was less. Further
studies can comprise a larger sample size. The current study was
not of long duration. To study the long term effect of the techniques,
future studies can be undertaken for longer period of time. There
was no inclusion of control group in the present study. Control group
can be added for further accuracy in the study. The age variation
in this study was of 20 years, ranging from 40 years to 60 years.
The patient’s that were built in the study were variable. Reducing
age variation could be recommended for further research. Since,
adhesive capsulitis is a self-limiting disease; the actual improvement
throughout the treatment in this study could not be evaluated.
Proper strengthening program was not followed after mobilisation
sessions due to lack of time. Further studies may include a proper
strengthening program for better prognosis of the subjects.

CONCLUSION(S)

The study showed that both antero-posterior glide mobilisation and
caudal glide mobilisation were effective in improving VAS score,
shoulder abduction ROM and SPADI score. It also established that
caudal glide is more effective than antero-posterior glide mobilisation
in improving abduction ROM in patients with adhesive capsulitis.
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