MOBILIZATION WITH MOVEMENT AND KINESIOTAPING
COMPARED WITH A SUPERVISED EXERCISE PROGRAM FOR
PAINFUL SHOULDER: RESULTS OF A CLINICAL TRIAL
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ABSTRACT
Objective: The purpose of this study was to compare the efficacy of Mobilization with Movement (MWM) and
kinesiotaping (KT) techniques with a supervised exercise program in participants with patients with shoulder pain.
Methods: Twenty subjects with shoulder pain were included if subjects were diagnosed by the referring physician
with either rotator cuff lesion with impingement syndrome or impingement shoulder syndrome. Participants were
randomly assigned to 1 of 2 groups after clinical and radiologic assessment: group 1 was treated with MWM and KT
techniques, whereas group 2 was treated with a supervised exercise program. The main outcome measures were active
pain-free shoulder abduction and flexion tested on days 0, 5, and 10.
Results: Improvement in active pain-free shoulder range of motion was significantly higher in the group treated with MWM
and KT. Repeated-measures analysis of variance indicated significant effects of treatment, time, and treatment × time interaction.
Conclusion: This study suggests that MWM and KT may be an effective and useful treatment in range of motion
augmentation of subjects with rotator cuff lesion and impingement syndrome or impingement shoulder syndrome.
(J Manipulative Physiol Ther 2012;35:454-463)
Key Indexing Terms: Musculoskeletal Manipulations; Athletic Tape; Shoulder Impingement Syndrome; Range of
Motion Articular

houlder pain is a frequent musculoskeletal problem,
with prevalence ranging from 7% to 36%. 1,2 The
most common cause of shoulder pain is secondary to
subacromial impingement and often involves lesions to the
rotator cuff, long head of the biceps, or may be due to
subacromial bursitis, glenohumeral, and acromioclavicular
osteoarthritis. 1,3 Diagnostic procedures should differentiate
these conditions, including nonshoulder pathology that also
results in shoulder pain such as cervical spine pathology,
neuromuscular disorders, and inﬁltrative pulmonary lesions.
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The major symptoms include pain over the shoulder area
(frequently irradiating along the ipsilateral arm), restricted
range of shoulder motion (ROM), and impeded activities of
daily living. Without proper treatment, symptoms can last
several months or longer and are prone to chronicity. 4
Conservative treatment of the shoulder impingement
syndrome consists of a wide range of procedures such as
exercise therapy; inﬁltration of corticosteroid; and/or local
anesthetic, prolotherapy, ice/heat therapy, kinesiotaping
(KT), electrotherapy, acupuncture, various types of manual
therapy based on massage, manipulation, and joint
mobilization procedures. Increasing number of references
is engaged in researching chiropractic management techniques of the shoulder impingement syndrome. 5-7
These procedures are aimed at reducing pain and restoring
a full range of pain-free shoulder movement. Effects of the
conservative therapy in terms of reducing pain, improving
ROM, and overall function may depend on the underlying
cause of shoulder pain and on the types of therapies applied.
Nevertheless, substantial prolongation of symptoms despite
the application of various therapy modalities has inspired
research to look for evidence on their effect.
The concept of Mobilization with Movement (MWM),
developed by Brian Mulligan, 8-14 is a manual therapy
technique in which the therapist manually sustains a
speciﬁcally oriented glide to a painful joint, while a patient
actively performs movement in the same joint. If the active
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movement performed is pain free, the orientation of the
glide will be considered adequate. The principles for this
type of joint mobilization are based on analyzing and
correcting any minor positional fault in the joint, which
according to the MWM theory 14 occurs due to various soft
and/or bony tissue lesions in/around the joint. Positional
faults in a painful shoulder have been documented by
several kinematic studies: small but signiﬁcant changes in
anterior-posterior translations of the humerus, registered
during elevation in the scapular plane in persons with
impingement syndrome. 15,16 Harryman et al 17 have
demonstrated, in fresh cadavers, that tightening of the
posterior portion of the humeral joint capsule (here
produced experimentally, but otherwise often associated
with impingement syndrome) increased the anterior translation of humeral head on ﬂexion and cross-body movement
causing it to occur earlier in the arc of motion compared
with the intact glenohumeral joint. Operative tightening of
the posterior part of the capsule also resulted in signiﬁcant
superior translation with ﬂexion of the glenohumeral joint.
17
Imaging studies have conﬁrmed positional faults in a
sprained ankle 18 and in a case study of injured ﬁrst
metacarpophalangeal joint. 19 The MWM treatment aims to
realign these disturbed relations in a joint via manually
applied speciﬁcally oriented glide to recreate conditions for
the smooth, painless active movement in the joint. 9,20 The
principles of MWM include accessory glide, physiologic
movement, pain-free or pain alteration, immediate or
instantaneous effect, and overpressure. 9 It is considered
that further improvement in pain reduction can be achieved
through the application of pain-free passive overpressure at
the end of ROM during the MWM procedure. 9,20 The glide
applied in a shoulder pain MWM treatment is oriented in a
posterior or posterolateral direction. In a fresh cadaveric
shoulder specimen study of the humeral translation during
MWM, Kai-Yu et al 21 showed that the timing and degree of
posterior and lateral translation during shoulder abduction
were different when the MWM procedure was applied,
suggesting that MWM could effectively prevent humeral
head from superior and anterior translation in subacromial
impingement syndrome. Potential analgesic mechanisms of
the method have been studied widely. 11,19,22-25
KT is an increasingly popular method for preventing
and/or treating sports injuries. Applying stretching tapes
within KT has been introduced widely by Kase et al 26 who
proposed several beneﬁts of the method: KT provides
positional stimulus through the skin, aligns fascial tissues,
creates more space by lifting fascia and soft tissue above the
area of pain/inﬂammation, provides sensory stimulation to
assist or limit motion, and assists in the removal of edema
by directing exudates toward the lymph duct. KT can be
applied to any joint or musculoskeletal region. Results on
proprioception, stability, and reducing pain in various kinds
of musculoskeletal painful conditions and in different age
groups have been reported. 27-31 Thelen et al 31 show that
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KT of painful shoulder may be helpful in improving painfree abduction immediately after taping when applied
according to the protocol for rotator cuff tendonitis/
impingement as suggested by Kase et al, but they also
state that utilization of KT for decreasing pain intensity or
disability for young patients with this pathology is not
supported. It is believed that KT may be helpful in the
reduction of poststroke shoulder pain, soft tissue inﬂammation, muscle weakness, and postural malalignment by
improving the position of the glenohumeral joint. It may
provide the proprioceptive feedback for achieving a proper
body alignment. 28 KT has been found to be more effective
than the local modalities (ultrasound, transcutaneous
electrical nerve stimulation, exercise, and hot pack) in
the ﬁrst week of treatment and was similarly effective in the
second week. 32 KT may be an alternative option in the
treatment of shoulder impingement syndrome especially
when an immediate effect is needed. 32
The aim of this study was to determine whether MWM and
KT give different results at the initial phase of the
rehabilitation process when compared with a supervised
exercises program in participants with shoulder pain who were
diagnosed with rotator cuff lesion or/and impingement
shoulder syndrome.

METHODS
Participants
In this double-blind randomized cross-sectional study,
we followed the rehabilitation process of 20 participants,
aged 34 to 79 years, who were diagnosed with rotator cuff
lesion and/or impingement shoulder syndrome by the
referring physician. Their main complaints were shoulder
pain and painful, restricted ROM in the shoulder that
compromised the activities of daily living. All the
participants were treated during 2008 at the Clinic for
Rehabilitation “Dr Miroslav Zotovic” in Belgrade, Serbia.
Ethical clearance for the procedure in this study was
obtained from the Review Board for Science and Research
of the Clinic for Rehabilitation “Dr Miroslav Zotovic,”
Belgrade. Before the research was conducted, all the
participants have given their signed and informed consent.
This trial was registered with the Australian New Zealand
Clinical Trials Registry ACTRN12611000359932.
The exclusion criteria were shoulder girdle fractures and
dislocation, shoulder surgery in the last 12 months,
physician diagnosis of adhesive capsulitis, full thickness
rotator cuff tear, cervicobrachial pain due to cervical spine
pathology, neuromuscular disorders in upper extremities,
and use of corticosteroid and/or nonsteroid anti-inﬂammatory therapy within 10 days before the ﬁrst day of
measuring ROM. No subject could identify any acute,
clearly deﬁned traumatic event that provoked pain and
restricted shoulder motion. All subjects were evaluated
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Fig 1. MWM. We have applied posterolateral glide to humeral
head as an accessory glide needed to correct positional fault.
clinically, by radiography and ultrasound imaging of the
painful shoulder. Clinical assessment included the following: assessment of posture and trophic in the scapular and
shoulder region; cervical ROM; test for cervical nerve root
affection (Spurling test); active shoulder ROM; passive
shoulder ROM; assessment of scapulohumeral rhythm;
tests to rule in/out rotator cuff tear: empty can test for the
supraspinatus muscle, tests for infraspinatus muscle and
teres minor muscle, and lift-off test for subscapular
muscle 33,34; test to rule in/out shoulder impingement:
Neer 35 and Hawkins Kennedy, 36 test for evaluation of the
biceps brachii tendon (Speed test), 34 and manual muscle
testing of shoulder girdle muscles' strength. Radiographic
evaluations consisted of routine anteroposterior and axillary
shoulder radiographs. Ultrasound imaging of the shoulder
was performed with a linear array 11-MHz transducer of the
Toshiba Nemio 30 apparatus (SSA-550A-20) (Otawara-shi,
Tochigi-ken, Japan). We examined cortical bone contours,
long head biceps tendon, bicipital groove, and rotator cuff
tendons. We searched for effusion and bursas and explored
the humeroscapular joint, acromioclavicular joint, and
glenohumeral groove. We used von Haslebeck criteria for
diagnosis of rotator cuff tendon rupture. 37 After assessment, participants were randomly allocated to 1 of 2
intervention groups: group 1 was treated by MWM and KT
treatment, and group 2, by a supervised exercise program.

Procedure
After clinical and radiologic assessment (radiographic and
ultrasound imaging of the painful shoulder), shoulder ROM
measurements for each participant were then completed.
Active pain-free ﬂexion and abduction were measured, and
these initial measurements were marked as ﬂexion of day
0 and abduction of day 0, respectively. Participants were
randomly allocated to group 1 or group 2. To ensure balance

Fig 2. KT was applied as a standardized shoulder application.
between the 2 groups, we used a minimization process as a
form of restricted randomization. Minimization was run by
Minim version 1.5, a minimization program for allocating
patients to treatments in clinical trials, written by Stephen
Evans, Simon Day, and Patrick Royston, from the Department
of Clinical Epidemiology, London Hospital Medical College,
which can be downloaded from the Internet (http://wwwusers.york.ac.uk/~mb55/guide/minim.htm). 38 Group 1 received MWM and KT treatment, whereas group 2 received
the supervised exercises program. The range of active painfree ﬂexion and abduction in the painful shoulder was
measured again on days 5 and 10 of treatment.
To avoid bias, a clinical and ultrasound examination was
carried out by the ﬁrst author. Outcome measures were
measured by the second author, who also remained blind to the
group assignment. The third author, a physiotherapist and
certiﬁed MWM and KT practitioner with experience in
orthopedic rehabilitation of more than 15 years, was
responsible for both groups' treatments. This third author
was blind to the group assignment and also to the ROM
measured on days 0, 5, and 10. She was also instructed not to
discuss with the subject if his/her treatment was any different
from the usual program applied to the painful shoulder.

Outcome Measures (Dependent Variables)
Outcome measures were taken by the second author who
was blinded to the allotted treatment. Outcome measures
(dependent variables) were pain-free active abduction and
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assessed for eligibility
n=20
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Table 1. Baseline demographics, clinical and ultrasound findings,
and pretreatment (day 0) mean values (SD) for outcome variables
Group 1
Age in years
Sex (male:female)
Arm dominance

enrollment

randomized n=20

allocated to MWM and KT group
n=10

allocated to supervised exercise
group n=10

lost to follow up day 5 n=0
lost to follow up day 10 n=0
discontinued intervention n=0

lost to follow up day 5 n=0
lost to follow up day 10 n=0
discontinued intervention n=0

analyzed n=10
excluded from analysis n=0

analyzed n=10
excluded from analysis n=0

Fig 3. Flow diagram showing the progress of participants at each
stage of the study.

ﬂexion of the shoulder, expressed in degrees. The ROM was
measured using the universal goniometer. Standardized
goniometric measurements have been shown to have good
intrarater reliability and validity. 39 The subject was positioned
as for clinical assessment. The starting position of the shoulder
was 0° glenohumeral joint abduction, 90° elbow ﬂexion, and
neutral supination/pronation forearm position. The fulcrum of
the goniometer or its axis was always placed over stationary
bony landmark, such as acromion. The subject moved the
affected extremity to the end of a pain-free active range of
shoulder ﬂexion and abduction. The ﬂexion angle was formed
by aligning the moving arm of the goniometer with the lateral
epicondyle and the midline of the humerus, whereas a
stationary arm remained in its starting position, aligned with
the lateral midline of the thorax. The abduction angle was
formed by aligning the moving arm of the goniometer with the
medial epicondyle and midline of the humerus, and the
stationary arm remained still, parallel to the sternum. 40

Techniques (Treatments, Independent Variables)
MWM Technique. The physiotherapist, who was not involved
in taking outcome measures, performed the treatment in both
groups. Treatment for group 1 consisted of MWM and KT.
During the MWM treatment, the participant was seated, and
the therapist was positioned on the opposite side of

51.80 (5.3)
4:6
6 D and
4 ND
Pain duration in months
4.7 (0.6)
Hypotrophy
4
Empty can test positive
10
Hawkins Kennedy's test positive 10
Neer's test positive
10
Speed's test positive
4
Rotator cuff tendinopathy
9
Partial rotator cuff tendon tears 6
Effusion around tendon of long 3
head of M biceps brachii
SASD bursitis
4
Flexion 0 day in degrees
53 (28.48)
Abduction 0 day in degrees
53 (21)

Group 2

P

54.10 (6.8)
N.05 a
3:7
1.000 b
5D and 5 ND 1.000 b
4.8 (0.9)
5
10
10
10
4
8
6
4
5
69 (14.63)
46 (14.28)

N.05 a
.315 b
–
–
–
–
.4209 b

.151 a
.419 a

D, dominant arm; ND, nondominant arm; SASD, subacromial subdeltoid.
a
Student t test.
b
Fisher exact probability test.

participant's painful shoulder. The therapist applied the thenar
of one hand on the anterior aspect of the participant's humeral
head and the other hand on his/her scapula. The hand on the
humeral head performed a posterolateral glide, while the other
hand stabilized the scapula. During this maneuver, the
participant was encouraged to perform active shoulder
movement to the point of the ﬁrst onset of pain. Prescription
details of MWM for experimental group were as follows: 10
repetitions in 3 sets daily, 30-second rest periods between sets;
10 sessions with 24 hours between sessions. We followed the
MWM principle of reduction or elimination of pain. We have
not speciﬁed the exact amount of posterolateral pressure
applied, but we allowed up to 4 attempts to determine which
amount was the best to eliminate the pain during the active
movement in the shoulder (Fig 1).
KT Technique. Participants from group 1 received KT after the
initial, 0 day measurements of shoulder ROM were taken.
Before therapeutic KT was applied on the painful shoulder, the
participant was ﬁrst checked for allergy to the tape. It was
done by applying a small (1 × 1 cm 2) patch of tape on the
volar side of contralateral forearm while looking for redness or
other skin changes in 15 minutes. After the initial measurement and allergy testing, KT was applied. On day 5, tapes
were taken off, ROM measurements were taken, and then KT
was reapplied. The tapes were taken off deﬁnitively on day 10,
just before the day 10 measurements of ROM were taken.
We used a standard 5-cm black Kinesio Tex tape for all
the participants in the group 1. Taping procedure followed
this order: supraspinatus muscle, deltoid muscle, and
glenohumeral joint. The ﬁrst strip of tape was torn down
just above the anchor point where Y strip was formed. The
anchor point of the strip was taped to the projection of
insertion of the supraspinatus muscle on the greater
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Fig 4. Partial rupture of the supraspinate muscle tendon.
Ultrasound image.
tubercle, and then the whole strip was taped along the
supraspinatus muscle along the spine of the scapula to the
muscle's origin, with paper-off tension and with approximately 20% to 25% stretch. Deltoid muscle was taped using
Y strip as well, which was applied from anchor site, 3 cm
below deltoid insertion to its origin, with paper-off tension.
The front tail of Y strip was taped along the anterior edge of
the deltoid, and the back tail was applied along the posterior
edge of the deltoid muscle. Finally, glenohumeral joint was
taped using an I strip, which was applied from a coracoid
process following laterally, below the acromion, and around
the posterior deltoid edge (Fig 2).

Supervised Exercises Program. Group 2 received the usual
initial exercise program for impingement syndrome. It
consisted of pendulum exercises and pain-limited, active
ROM exercises of shoulder elevation, depression, ﬂexion,
abduction, rotations, and strengthening exercises. Strengthening exercises were isometric in nature, working on the
external shoulder rotators, internal rotators, biceps, deltoid,
and scapular stabilizers (rhomboids, trapezius, serratus
anterior, latissimusdorsi, and pectoralis major). Prescription
details of supervised exercise program for group 2 were as
follows: 10 repetitions in 1 set daily, 30-second rest periods
between sets of different types of exercises; 10 sessions with
24 hours between sessions. The participants were instructed
to perform all the exercises to the ﬁrst onset of pain.
Data Analysis
STATISTICA 8 software (StatSoft, Inc, Tulsa, OK) was
used for the statistical analysis. The Fisher exact probability
test and the Student t test were conducted to determine
whether the 2 groups differed on the demographic (age and
sex) and day 0 (pretreatment) characteristics: pain occurrence in dominant/nondominant arm, duration of pain,
clinical and ultrasound ﬁndings, and day 0 active pain free

Fig 5. Effusion around tendon of long head of M biceps brachii.
Ultrasound image.

shoulder ﬂexion and abduction (outcome, dependent variables). Repeated-measures analysis of variance (ANOVA)
was conducted for dependent variables, ﬂexion and
abduction on days 0, 5, and 10 (time) as the within-subject
variable, and the 2 groups (treatments) as the betweensubject variables. Differences were considered statistically
signiﬁcant when P b .05.

RESULTS
All subjects went through each phase of the study (ﬂow
diagram showing the progress of subjects at each stage of
the clinical trial) (Fig 3).
Baseline demographics and descriptive statistics (pretreatment frequencies and pretreatment mean values [SD]) for
outcome variables of each group are represented in Table 1.
No signiﬁcant differences between the 2 groups' age, sex,
duration of shoulder pain, pain occurrence in dominant/
nondominant arm, and clinical ﬁndings were found (Table 1).
The mean age in the groups were 51 years, 80 ± 5.3
years, in group 1 and 54 years, 10 ± 6.8 years, in group 2
(t = 0.843; P N .05). Both sexes were equally present in
the 2 groups (Fisher exact, P = 1.000). Mean duration of
pain was 4.7 ± 0.6 months in group 1 and 4.8 ± 0.9
months in group 2 (t = 0.09; P N .05). Pain occurred
equally in dominant and nondominant arm in both groups
(Fisher exact, P = 1.000) (Table 1).
Clinically identiﬁed impairments included decreased
shoulder ROM active, positive tests for rotator cuff lesions
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Table 2. Average ROM (SD) for outcome variables on days 0, 5,
and 10 for both groups
Average ROM in degrees

Group 1

Group 2

Flexion day 0
Flexion day 5
Flexion day 10
Abduction day 0
Abduction day 5
Abduction day 10

53 (28.48)
105 (41.10)
166 (20.59)
53 (21)
112 (46.49)
170 (17.89)

69 (14.63)
72 (17.35)
86 (21.89)
46 (14.28)
47.5 (15.21)
60.5 (15.72)

Table 3. Repeated-measures ANOVA for flexion in time as
within-subjects variable and treatment as between-subject variable

Fig 6. Subacromial subdeltoid bursitis. Ultrasound image.
and impingement syndrome, rotator cuff, and scapular
mobilizers weakness (Table 1). Outcome for manual muscle
testing for rotator cuff and scapular stabilizers was
inconclusive due to pain. Alternatively, we could have
administered local anesthetic or corticosteroid injection for
obtaining more objective results on muscle strength, but this
would not respect exclusion criteria. Outcome for posture of
the scapular and shoulder region: in neutral position
(shoulder abduction 0°), no winging of scapula nor
asymmetry of the scapular position was found. Asymmetry
of the scapular position at 45°, 90°, and 120° shoulder
abduction was not obtainable for all subjects, due to
restricted ROM. Slight hypotrophy of shoulder region was
found in 9 cases: 4 in group 1 and 5 in group 2 (Fisher exact,
P = .315) (Table 1). These were all the subjects whose
duration of pain was 5 months or more. Empty can test,
Hawkins Kennedy's test, and Neer's test was found positive
in all subjects (Table 1). Test for subscapular tendon lesion
was inconclusive due to painful shoulder internal rotation.
Speed's test was found positive in 8 subjects: 4 in group 1
and 4 in group 2 (Table 1). No signs of cervical nerve root
affection were found. X-ray results were normal in all the
subjects (no bone lesions, joint subluxation/luxation, or
calciﬁcation was found). Ultrasound ﬁndings (Table 1) in
both groups were related to the impingement syndrome:
tendinopathy (tendinosis) and partial rupture of the
supraspinate muscle tendon (Fig 4), effusion around long
head biceps tendon (Fig 5), and subacromial subdeltoid
bursa (Fig. 6). Because there were frequencies less than 5
(Table 1), we regrouped ultrasound ﬁndings into 2
categories and applied Fisher exact P. There was no
statistically signiﬁcant difference in ultrasound ﬁndings
between the 2 groups (Fisher exact, P = .4209).

Flexion

F

P

Partial η2

Observed power
(α = .05)

Treatment
Time
Treatment × time

10.76
59.16
32.01

.004
.000
.000

0.374
0.766
0.640

0.873
1.000
1.000

There was no statistically signiﬁcant difference in ROM
between the 2 groups at the beginning of the rehabilitation
(day 0, Table 1) (for ﬂexion, mean ﬂexion range for group 1
was 53 ± 28.48°, mean ﬂexion range for group 2 was 69 ±
14.63°; t = −1.499, P = .1511; for abduction, mean abduction
range for group 1 was 53 ± 21°, mean abduction range for
group 2 was 46 ± 14.28°, t = 0.827; P = .419).
The average range of movement in time (days 0, 5, and
10) for both groups is presented in Table 2 and graph forms
(Figs 7 and 8).
Repeated-measures ANOVA showed a signiﬁcant
treatment × time interaction effect for both ﬂexion and
abduction: for ﬂexion, F2,36 = 32.012, P = .000, partial
η 2 = 0.640, observed power (α = .05) = 1.000; for
abduction, F2,36 = 5.34, P = .009, partial η 2 = 0.229,
observed power (α = .05) = 0.808 (Tables 3 and 4). The
effect of treatment as between-subjects variable was also
found to be signiﬁcantly different (for ﬂexion, F1,18 =
10.760, P = .004, partial η 2 = 0.374, observed power [α =
.05] = 0.873; for abduction, F1,18 = 43.022, P = .000, partial
η 2 = 0.705, observed power [α = .05] = 0.999). The effect of
time as within-subject variable was also found to be
statistically signiﬁcant (for ﬂexion, F2,36 = 59.158, P =
.000, partial η 2 = 0.766, observed power [α = .05] = 1.000;
for abduction, F2,36 = 59.610, P = .000, partial η 2 = 0.768
observed power [α = .05] = 1.000) (Tables 3 and 4).

DISCUSSION
Both groups experienced improvement in ROM of the
painful shoulder after the 10-day period, although the
treatment in time effect was found to be signiﬁcantly
different between the 2 groups, with greater effect in the
MWM/KT group (group 1). MWM and KT seem to have a
quicker effect on ROM of the painful shoulder than the
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Table 4. Repeated-measures ANOVA for abduction in time as
within-subjects variable and treatment as between-subject variable

average flexion in both groups in time
180

140

Abduction

F

P

Partial η2

Observed
power (α = .05)

120

Treatment
Time
Treatment × time

43.02
59.61
36.36

.000
.000
.000

0.705
0.768
0.669

0.99
1.000
1.000

degrees

160

100
80
60
40

group 1

20

group 2

0
0

5
day

10

Fig 7. Average flexion in time (0, 5, and 10 days) for both groups.
Dark line represents group 1; light line represents group 2.

average abduction in both groups in
time
250
200
degrees

460

150
100
group 2

50

group 1

0
0

5

10

day

Fig 8. Average abduction in time (0, 5, and 10 days) for both
groups. Dark line represent group 1; light line represent group 2.

supervised exercise program. Although there are several
studies that deal with either MWM or KT in painful
shoulder, none has ever dealt with MWM and KT at the
same time. However, taping has been described as a form of
therapy adjunctive to MWM treatment, with the helpful role
of maintaining the effects of MWM treatment on some
other joints, such as in case reports on ankle sprain 41 or
tennis elbow 42 treatment. Mulligan 9 states that the effects
of MWM can be maintained further via taping and selfMWM, which may further enhance its potential long-lasting
effects. It is stated 43 that taping can help maintain joint
position and increase proprioceptive awareness. In cases of
ankle sprain, taping applied to the ﬁbula, while the therapist
holds the anteroposterior glide, can complement the
treatment effects. 43,44 In addition, a home program of
appropriate and correct movement patterns (program aimed
at correcting muscle imbalance often found in painful
shoulder, such as poor activation of the trapezius muscle)
with the addition of taping can ensure a prolonged and

automatic pattern correction, which all integrate well with
MWM. 40 MWM was found to have immediate positive
effects on both ROM and pain among subjects with painful
limitation of shoulder movements. 10 In a case report by
DeSantis and Hasson, 45 dedicated toward exploring the
response of the glenohumeral joint to MWM (in a subject
with supraspinatus tendinopathy due to impingement and
restricted active shoulder abduction up to 95°), it was found
that the subject had reached full abduction ROM after 12
MWM sessions. It is stated that MWM may be an effective
treatment intervention for patients with subacromial
impingement. 45 Comparison of 3 manual therapy techniques with therapeutic exercise in the treatment of shoulder
impingement showed that the MWM group had the highest
percentage of change in active ROM. 22 A systematic
review of randomized controlled trials, conducted to
determine the effectiveness of different manual techniques
for the treatment of musculoskeletal disorders of the
shoulder, showed that MWM may be useful for shortterm outcomes on shoulder dysfunction. 46 Quite a number
of studies on the MWM technique's effects on other joints
have reported its effects on subjects with de Quervain
tenosynovitis, 47 acute and chronic ankle sprain, 41,48–50
elbow lateral epicondylalgia, 12,24,25,51,52 and intervertebral
joints of the lumbar spine in low back pain. 53 KT, applied
to rotator cuff tendonitis/impingement syndrome, showed
improvement in pain-free shoulder abduction, but without
any other signiﬁcant ROM and functional improvements. 31
Thelen at al 31 also conclude that utilization of KT for
decreasing pain intensity or disability for young patients
with suspected shoulder tendonitis/impingement is not
supported. KT was also found to be effective for immediate
functional outcome improvement in shoulder impingement
syndrome. 32 It is stated that KT may help to support jointcreating structures and reduce soft tissue inﬂammation and
pain. 28 Through its effect on sensorimotor and proprioceptive systems, it can assist in postural trunk and scapula
alignment and support weak rotator cuff and deltoid muscle
in subluxated shoulder in hemiplegic patient. 28 KT was also
found to be helpful in improving arm and hand motor
function and providing needed stability of the shoulder and
hand in acute pediatric rehabilitation setting. 54
Keeping in mind the original idea of the MWM
technique, namely, correcting the positional fault in
malaligned ergo painful joint, while also supporting any
corrective effect that KT may have on joint alignment, our
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idea was to apply both techniques simultaneously to
perpetuate the same goal. Mechanisms of MWM action
have been studied before. The positional fault hypothesis
states that injuries lead to positional faults in the joint, which
result in pain and limited ROM; hence, correction of the
positional fault would consequently reduce pain and increase
ROM. Evidence of radiographic positional faults in chronic
ankle sprain supports this hypothesis. 23 A randomized
controlled trial by Collins et al 11 showed signiﬁcant
immediate improvement of ankle dorsiﬂexion in 14 subacute
ankle sprains after MWM application. On the other hand, a
case study by Hsieh et al, 19 using magnetic resonance
imaging to evaluate position of the proximal phalanx of the
injured thumb before and after MWM treatment, did not show
long-term changes of the proximal phalanx positional fault
despite long-term pain-relieving effects. Paungmali et al 24
found that hypoalgesic effects after MWM for chronic
epicondyalgia concurred with signs of sympatoexitation; they
also found that these hypoalgesic effects seem to be of
nonopioid origin. 12,25 It is also suggested that improving
function and reducing pain after MWM may be due to the
promotion of active movement in this technique, which may
engage additional proprioceptive tissues, such as the Golgi
tendon organ activated by tendon stretch. 22 Although there is
no substantial evidence of any long-term effect on correcting
the positional fault by MWM on painful shoulder, improvements in ROM have been shown. 10,22,45,46 On the other hand,
a beneﬁcial role of an isolated KT application in painful
shoulder due to impingement and rotator cuff injury generally
showed immediately after application, although not in a longterm period. 31,32 In our study, posterolateral supports of
glenohumeral joint in MWM and KT were crucial procedural
differences between groups 1 and 2. Mindful of the anterior
translation of humeral head found in numerous studies on
painful shoulder with impingement syndrome, 15–17 the
positional effect of MWM or MWM and KT seems to be of
some importance for improving active ROM.

Limitations of the Study
Although our idea was to unite the corrective principles
of both techniques and examine their effects on ROM in
shoulder impingement syndrome, it would have been useful
had we also an additional group with only MWM treatment.
Having the additional group with only MWM treatment and
also the additional control group (with no treatment) would
allow us to isolate the effects of MWM and KT therapy and
to judge if the improvement in active ROM in group 1 was
due to synergistic effect of these 2 treatments or the result of
one of them. Another limitation of this study was a small
sample size. Larger sample size would improve the
accuracy of the results and would probably allow us
segmentation (younger vs older participants, among
different pathologies in impingement syndrome, and so
on). In addition, the effects of the MWM and KT were
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followed during the initial 10-day period, and the time
course of these effects is still unknown. Besides that, only
active ROM was measured, but no measures of pain,
disability, or function were followed.
Further research is planned with a larger sample size, an
additional MWM-only-treated group, and an additional
control (no treatment) group with more outcome measures
related to the pain and functional outcome and with longlasting effects of the methods, to be followed.

CONCLUSION
Our results suggest that MWM and KT may be useful
therapy modalities in improving active ROM in painful
shoulder.

Practical Applications

• MWM technique and KT are widely applied to
different painful joint conditions.
• They can be applied in impingement shoulder
syndrome at any time.
• MWM technique intends to realign subtly malpositioned relationships in shoulder joint and to
practice active movement within these corrected
circumstances. KT seems to have a helping role in
maintaining these corrected relationships of the
joint-creating structures.
• Initial effects in improving ROM and reducing
pain in impingement shoulder syndrome are better
comparing with supervised exercise program.

ACKNOWLEDGMENTS
The authors thank the staff at the Clinic for
Rehabilitation; the physiotherapists, and medical doctors
in the Diagnostics and the Physiotherapy Ward; and the
Scientiﬁc Board of the Clinic for their assistance with this
project.

FUNDING SOURCES AND POTENTIAL CONFLICTS OF INTEREST
No funding sources or conﬂicts of interest were reported
for this study.

REFERENCES
1. Green S, Buchbinder R, Hetrick S. Physiotherapy interventions for shoulder pain. Cochrane Database Syst Rev 2003:
CD004258.

461

462

Djordjevic et al
Mulligan Method and Kinesiotaping

2. de Hoyos JA Guerra, Basas y Baena de Leon E, et al.
Randomized trial of long term effect of acupuncture for
shoulder pain. Pain 2004;112:289-98.
3. Johansson KM, Adolfsson LE, Foldevi MO. Effects of
acupuncture versus ultrasound in patients with impingement
syndrome: randomized clinical trial. Phys Ther 2005;85:
490-501.
4. Vas J, Perea-Milla E, Mendez C, Galante AH, Madrazo F,
Medina I, et al. Acupuncture and rehabilitation of the painful
shoulder: study protocol of an ongoing multicentre randomized controlled clinical trial [ISRCTN28687220]. BMC
Complement Altern Med 2005;5:19.
5. Pribicevic M, Pollard H, Bonello R, et al. A systematic review
of manipulative therapy for the treatment of shoulder pain.
Manipulative Physiol Ther 2010;33:679-89.
6. Hains G, Descarreaux M, Hains FJ. Chronic shoulder pain of
myofascial origin: a randomized clinical trial using ischemic
compression therapy. Manipulative Physiol Ther 2010;33:362-9.
7. McHardy A, Hoskins W, Pollard H, et al. Chiropractic
treatment of upper extremity conditions: a systematic review.
J Manipulative Physiol Ther 2008;31:146-59.
8. Mulligan B. Mobilisation with Movement. J Man Manipulative Ther 1993;1:154-6.
9. Mulligan B. Manual therapy: NAGS, SNAGS, MWMs etc.
(5th ed.). Wellington: Plane View Services Ltd; 2004.
10. Teys P, Bisset L, Vicenzino V. The initial effects of a
Mulligan's mobilization with movement technique on range
of movement and pressure pain threshold in pain limited
shoulders. Man Ther 2008;13:37-42.
11. Collins N, Teyes P, Vicenzino B. The initial effects of a
Mulligan's mobilization in the treatment of a patient with
subacromial impingement: a case report. J Man Manipulative
Ther 2004;9:77-82.
12. Paungmali A, Vicenzino B, Smith M. Hypoalgesia by elbow
manipulation in lateral epycondyalgia does not exhibit
tolerance. J Pain 2003;4:448-54.
13. Vicenzino B, Paungmali A, Teys P. Mulligan's mobilization with
movement, positional fault and pain relief: current concepts from
a critical review of literature. Man Ther 2007;12:98-108.
14. Mulligan B. Manual therapy: NAGS, SNAGS, MWMs etc.
4th ed. Wellington: Plane View Services Ltd; 1999.
15. Ludewig PM, Cook TM. Translations of the humerus in
persons with shoulder impingement symptoms. J Orthop
Sports Phys Ther 2002;32:248-59.
16. Graiche H, Stammberger T, Bonel H, et al. Glenohumeral
translation during active and passive elevation of the shoulder
—a 3Doped-MRI study. J Biomech 2000;33:609-13.
17. Harryman DT, Sidles JA, Clark JM, et al. Translation of the
humeral head on the glenoid with passive glenohumeral
motion. J Bone Joint Surg Am 1990;72:1334-43.
18. Hubbard T, Hertelb J. Anterior positional fault of the
fibula after subacute lateral ankle sprains. Man Ther 2008;
13:63-7.
19. Hsieh CY, Vicenzino B, Yang CH, et al. Mulligan's
mobilization with movement for the thumb: a single case
report using magnetic resonance imaging to evaluate the
positional fault hypothesis. Man Ther 2002;7:44-9.
20. Wilson E. The Mulligan Concept: SNAGS, NAGS and
mobilization with movement. J Bodyw Mov Ther 2001;5:
81-9.
21. Ho KY, Hsu AT. Displacement of the head of humerus while
performing “mobilization with movements” in glenohumeral
joint: a cadaver study. Man Ther 2009;14:160-6.
22. Kachingwe A, Phillips B, Sletten E, et al. Comparison of
manual therapy techniques with therapeutic exercise in the
treatment of shoulder impingement: a randomized con-

Journal of Manipulative and Physiological Therapeutics
July/August 2012

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

trolled pilot clinical trial. J Man Manipulative Ther 2008;
16:238-47.
Hubbard T, Hertel J, Sherbondy P. Fibular position in
individuals with self-reported chronic ankle instability.
J Orthop Sport Phys Ther 2006;36:3-9.
Paungmali A, O'Leary S, Souvlis T, et al. Hypoalgesic and
sympathoexcitatory effects of mobilization with movement
for lateral epycondalgia. Phys Ther 2003;27:180-5.
Paungmali A, O'Leary S, Souvlis T, et al. Naloxone fails to
antagonize initial hypoalgesic effect of a manual therapy
treatment for lateral epycondalgia. J Man Manipulative Ther
2004;27:180-5.
Kase K, Wallis J, Kase T. Clinical therapeutical applications
of the kinesio taping method. Tokyo, Japan: Ken Ikai Co Ltd;
2003.
Fraizer S, Whitman J, Smith M. Utilization of kinesiotex tape
in patients with shoulder pain or dysfunction: a case series.
Adv Heal 2006:18-20.
Jaraczewska E, Long C. Kinesio taping in stroke: improving
functional use of the upper extremity in hemiplegia. Top
Stroke Rehabil 2006;13:31-42.
Murray H, Husk LJ. Effect of kinesio taping on proprioception
of the ankle. J Orthop Sports Phys Ther 2001;31:A37.
Osterhues DJ. The use of kinesiotaping in the management of
traumatic patella dislocation. A case study. Physiother Theory
Pract 2004;20:267-70.
Thelen M, Dauber J, Stoneman P. The clinical efficacy of
kinesio tape for shoulder pain: a randomized, double blind
clinical trial. J Orthop Sports Phys Ther 2008;38:389-95.
Kaya E, Zinnuroglu M, Tugcu I. Kinesio taping compared to
physical therapy modalities for the treatment of shoulder
impingement syndrome. Clin Rheumatol 2011;30:201-7.
Miniaci A, Salonen D. Rotator cuff evaluation imaging and
diagnosis. Orthop Clin North Am 1997;28:43-58.
Bak K, Fauno P. Clinical findings in competitive swimmers
with shoulder pain. Am J Sports Med 1997;25:254-60.
Neer CS. Impingement lesions. Clin Orthop 1983;173:70-7.
Hawkins RJ, Kennedy JC. Impingement syndrome in athletes.
Am J Sports Med 1980;8:151-7.
Bianchi S, Martinoli C. Ultrasound of the musculoskeletal
system. Berlin: Springer-Verlag; 2007.
Evans S, Day S, Royston P. Minim version 1.5. London.
Available from: www-users.york.ac.uk/~mb55/guide/
minim.htm.
Hayes K, Walton JR, Szomor ZL, et al. Reliability of five
methods for assessing shoulder range of motion. Aust J
Physiother 2001;47:289-94.
Norkin CC, White DJ. Measurement of joint motion: a guide
to goniometry. 3rd ed. Philadelphia, PA: F.A. Davis; 2003.
Hetherington B. Lateral ligament strains of the ankle, do they
exist? Man Ther 1996;1:274-5.
Vicenzino B, Wright A. Effects of a novel manipulative
physiotherapy technique on tennis elbow: a single case study.
Man Ther 1995;1:30-5.
Exelby L. Peripheral mobilizations with movement in manual
therapy masterclasses. In: Beeton K, editor. The peripheral
joints. London: Churchill Livingstone; 2003. p. 129-42.
Mulligan B. Manual therapy: NAGS, SNAGS,MWMSs etc.
3rd ed. Wellington: Plane View Services Ltd; 1995.
DeSantis L, Hasson S. Use of Mobilization with Movement in
the treatment of a patient with subacromial impingement: a
case report. J Man Manipulative Ther 2006;14:77-87.
Ho C, Sole G, Munna J. The effectiveness of manual
therapy in the management of musculoskeletal disorders of
the shoulder: a systematic review. Man Ther 2009;14:
463-74.

Journal of Manipulative and Physiological Therapeutics
Volume 35, Number 6

47. Backstron KM. Mobilization with movement as an adjunct
intervention in a patient with complicated de Quervain's tenosynovitis: a case report. J Orthop Sports Phys Ther 2002;32:86-97.
48. Kavanagh J. Is there a positional fault at the inferior
tibiofibular joint in patients with acute or chronic ankle
sprains compared to normals? Man Ther 1999;4:19-24.
49. Vicenzino B, Branjerdporn M, Teys P, et al. Initial changes in
posterior talar glide and dorsiflexion of the ankle after
mobilization with movement individuals with recurrent
ankle sprain. J Orthop Sports Phys Ther 2006;36:464-71.
50. O'Brien T, Vicenzino B. A study of the effects of Mulligan's
mobilization with movement treatment of lateral ankle pain
using a case study design. Man Ther 1998;3:78-84.

Djordjevic et al
Mulligan Method and Kinesiotaping

51. Abbott JH. Mobilization with movement applied to the elbow
affects shoulder range of movements in subjects with lateral
epycondalgia. Man Ther 2001;6:170-7.
52. Vicenzino B. Lateral epicondylalgia: a musculoskeletal
physiotherapy perspective. Man Ther 2003;8:66-79.
53. Konstantinou K, Foster N, Rushton A, et al. The use and
reported effects of mobilization with movement techniques in
low back pain management; a cross-sectional descriptive
survey of physiotherapists in Britain. Man Ther 2002;7:
206-14.
54. Yasukawa A, Patel P, Sisung C. Pilot study: investigating the
effects of Kinesio Taping in acute pediatric setting. Am J
Occup Ther 2006;60:104-10.

463

