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Abstract: Background and Purpose: Taping technique is a tool used to treat patients with limited range of
motion due to pain in orthopedic rehabilitation that to date it had limited research available for its efficacy.
Therefore, the aim of this study was to determine the influence of mulligan taping practice in the management of
subjects with frozen shoulder syndrome (FSS).Subjects: Twelve male subjects with FS were randomly recruited
to participate in the study.Method: Participants were divided into 2 groups (group A received the traditional
physical therapy program including electrical therapy (US & TENS), ROM exercises (stretching) and
strengthening, and group B received traditional physical therapy program, plus the mulligan taping technique
as a form of manual therapy. The duration of each management was 6 weeks.Results: There were a statistically
significant improvementsfound in pain and range of motion in the study group. Conclusion: Mulligan taping can
be used in treating patients with FS togetherwith traditional physical therapy program. Taping contributed to
reduction of pain. Additionally, ROM improved significantly following placement of mulligan taping.
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I.  Introduction

Frozen shoulder (FS) is considered as a debilitating disorder that is very difficult to be handled. It is
characterized by dull or aching pain that is worsened with attempted motion and limitation of motion in the
shoulder joint. This seriously limits the shoulder's ability to move, and is a reason for the shoulderto freeze. The
term FS isdescribed byCodman in 1934 (Abrahm, J. L., 2014).

Frozen shoulder is defined as one of the several terms applied to a clinical condition that is
characterized by several restrictions of motion of the glenohumeral joint. Additional terms for this disorder are
capsulitis, peri-arthritis, Adhesive capsulitis, and Adherent bursitis (Resnick, D. (Ed.)., 2002).

The main cause of FS remains unknown, however, there is data to advocate that there is an
inflammatory process causing fibrotic alterations of the joint. Tamai, K., et al., (2014) &Karwowski W., (2006)
reported presence of an inflamed synovium in arthroscopic capsular release.

The rate of FS is not exactly known but, it is expected that 3% of individualscan be affected with FS
over their lifespan. Comparing the gender, females tend to have a higher incidence to be affected than
males, and there is no liking for race (Shiers J., 2005).

Many studies shown that there were common diseases that have been linked with FS, some of these
disease are cerebral vascular accidents (CVAS), osteoporosis, cardiopulmonary diseases, Dupuytren’s disease,
thyroid disease, and diabetes.The patients who suffer from diabetes have a higherrate of developing FS, that
exists between (10-20%) compared with the others (2-5%). In addition, patients who have type-1 diabetes even
have a higher incidence of bilateral FS (36%), (Teys, P., Bisset, L., &Vicenzino, B., 2008 & Hand, C., et al.,
2015).

The specialized physiotherapist usually uses the manual therapy and exercises in order to treat pain and
limitation of movement that result from frozen shoulder. However, there is a limited research on the effect of
mulligan taping technique on frozen shoulder(Brian R. Mulligan, 1999). Taping (or strapping) is the use of a
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tape applied to the body to afford structural care,it involves taping over and around muscles in order to either
give support, or avoid contraction. This technique is used to alleviate pain by lifting the skin and adjusting the
shoulder capsule; therefore releasing pressure on the neural receptors (Shiers J., 2005) and decreasing the
amount of friction in order to enable more rapid gains in ROM, strength, and function. The initial outcomes are
promising for increasing patient's tolerance to physical therapy (Teys, P., et al., 2008 & Hammer W.1., 2006).

The aim of the current study was to examine the influence of mulligan taping procedure in the
management of patients with frozen shoulder syndrome (FSS).

Il. Material And Methods
Subjects with FS were recruited from the outpatient clinic at King Abdulaziz University Hospital.

All patients with FS fulfilled the following inclusion criteria: having a painful stiff shoulder, limited
active and passive ROM of shoulder, cannot sleep on the painful side, medically controlled diabetes mellitus
and shoulder x-raysare normal from other musculoskeletal pathologies. Cases of primary FS were excluded. In
addition, patients with heart disease were excluded.

Patients were selected randomly and wereseparated into two groups A and B.

Group A: Tensubjects received traditional physical therapy program, including electrical therapy (US
and TENS), and ROM exercises (stretching and strengthening). They were treated with 2 sessions per week, at a
highest of 6 weeks as regard to the case. The total length of the treatment was 30 minutes for each session.

Group B: Ten subjects received the traditional physical therapy program, plus the mulligan taping
technique in the form of manual therapy. They were instructed to put the tape on during day times and to be off
at night. They received maximum of 3 weeks, as 2 sessions per week, for 30 minutes per session.

Taping Technique Procedures

All subjects in the study group (B) got the taping method after receiving the traditional FS therapy.
From standing position of the patient, the tape was applied to the shoulder and there is specific procedure to be
followed: The first step: the supraspinatus muscle is pulled downward to gravity direction.The second step: The
middle fibers of the deltoid muscle are pulled upward to the top of the shoulder.The third step: placing the tape
on the inferior angle of the scapula, then pull it medially to the side of the vertebral column. This procedure will
put the shoulder joint in a pain free position.Notice: each step should be repeated 4 to 6 times.
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Fig. 1. Visual Analogue Scale (Adapted from Abrahm J., 2005).

I11. Results
Range of Motion (ROM)

Before treatment, there was no significant difference between both groups (p=0.291). Following
treatment, a highly meaningful improvement was found in the study group compared to that of the control group
(p =0.027). Also the results revealed a very highly important increase in the mean values within the study group
before and after conduct (p=0.025), table 1. & fig.2.

Table 1. Comparison between study and control groups in shoulder ROM pre and post treatment.
ROM Study group Control group p
Mean + SD Mean + SD
pre 90.2+9.61 63.6+19.29 0.291
post 154.19.08 80.4%6.53 0.027
P 0.025 0.226
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Fig. 2. Mean values of ROM pre and post treatment in the study and control groups.

Pain

Table 2 showsno statistically significantchange between both groups before using the tape (p=0.180).
Whentaping was used, there was a meaningfuldecline of pain in the study group in contrast to that of the control
group (p=0.028). Furthermore, there was a great significant drop in pain within the study group after treatment
(p=0.042), table 2 and fig. 3.

Table 2. Contrast between study and control groups infavorof VAS before and aftermanagement

Pain Study group Control group p
Mean £ SD Mean + SD
before 7.2+1.3 8.2+.44 0.180
after 0.4+0.89 3.75+2.5 0.028
p 0.042 .066
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Fig. 3. Mean values of pain before and aftermanagement in both groups (the study and control groups).

IV. Discussion

Frozen shoulder is a condition that became common recently. Untreated FS leads to sever pain and
limiting both shoulder active and passive movements of the patients. Mulligan taping technique is a
rehabilitative treatment used with frozen shoulder patients to allow pain free movements and avoid new
formation of shoulder capsule adhesions. The purpose of the currentresearch was to assess the effectiveness of
taping method in enhancing the limited range of movement and reducing pain in frozen shoulder patients.

The outcomes of the current study showedsignificant difference in the study group at the 6th session.
We found that adding mulligan taping to the traditional therapy improved movement ability and lessened pain in
the study group that was provided with taping technique in their treatment.

In agreement to the conclusions of the currentstudy, PHTY, P. T. M. (2016) studied the effect of
Mulligan taping technique in pain and ROM. Their results showed a meaningful and clinically significant
progresses in both ROM and PPT after using taping method. This results as well as Michlovitz S.L.; et al.,
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(2004)&Teys P.; et al., (2008) designated that this manual treatment has a directprogressive effect on both ROM
and pain in subjects with painful restriction of shoulder motion.

Furthermore, Mark D. Thelen et al., (2008) investigatedthe effect of taping on shoulder pain and used
two different ways of tape application.The result of this study showed that immediate improvement in pain and
free shoulder movement after tape placement in both groups and there were no variances between groups in the
result of ROM, pain or debilitygradesduring the interval, (Thelen M.D., et al., 2008).

As well there are many studies that used Mulligan taping technique in different places other than the
shoulder, and all showed several benefits of it in many cases. Cushnaghan et al., (1994) used medical taping in
order to reducesigns of knee osteoarthritis by three different ways of taping applied on subjects (medial, lateral,
or neutral). The effects of taping on medial side of the patella showednotablyimproving in severity of pain
(PHTY, P. T. M,, 2016).

Moreover, Peter et al., (2009) found that taping reduced the degree of pain in patients complaining of
unilateral shoulder impingement after 2 week of application. This study gives anindicationabout the
effectiveness of scapular taping in the treatment of shoulder impingement (Miller, P., &Osmotherly, P. , 2009).

Additionally, Vicenzino et al., (2003) used Mulligan taping technique to conclude the primary effects
of a taping practice on grip power and discomfort in individuals with lateral spondylalgia. They treated subjects
complaining oflong-term lateral spondylalgia. The results delighted that adding taping to the treatment planhas a
significantenhancement of pain reduction (Vicenzino B.; et al., 2003).

Furthermore, Christine et al., (2007) studied the effect of mulligan taping in thirty patients with ankle
instability. They concluded that there was increased stability, confidence, and reassurance after ankle taping
when performing the functional tasks. That was because the taping support and protect the unstable joint; to
allow the movement in normal way with limited pain (Sawkins, K., et al., 2007).

All the previous studies showed effectiveness of Mulligan taping technique as a mean of treatment,
which is similar to our findings.

V. Conclusion

There are many different forms of treatment to improve frozen shoulder cases, but we found that
mulligan taping technique is the most effective and safest to be applied with no side effects, and has lower cost.

Patients regularly seek an explanation for the dramatic increase in range of motion and decrease in pain
that is often achieved in one session. This is always guided by the basic rule of never causing pain. Furthermore,
patients will see progressive and lasting improvement in range and pain for functional use of the shoulder.

All the techniques within Mulligan idea are predictable to provide the patients with an
instantaneousenhancement in their conditions.

Regarding our results, we can conclude that mulligan taping technique has the effect of rapid regaining
of the ROM and pain relieve based on our results.
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