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ABSTRACT
Background: Kinesiological taping (KT) is commonly used to improve symptoms associated with musculoskeletal disorders. However, review of the literature revealed minimal evidence to support the use of KT in treatment of shoulder disorders and controversy exists regarding the effect of KT in patients with shoulder impingement syndrome (SIS).
Objective: The purpose of this study was to investigate the effect of KT on pain intensity during movement, pain experienced
during the night (nocturnal pain), and pain-free shoulder range of motion (ROM) immediately after taping, after three days and
after one week, in patients with SIS.
Design: Randomized, Double blinded, Placebo-controlled design.
Participants: A total of 30 patients with SIS participated in this study. Patients were assigned randomly to a control (N = 15) and
an experimental group (N = 15).
Methods: The patients in the experimental group received a standardized therapeutic KT. The standardized, placebo neutral KT
was applied for control group. KT was applied two times with a three day interval, remaining on during the 3 day interval. Both
groups followed the same procedures. Pain-free active ROM during shoulder abduction, flexion, and elevation in the scapular plane
was measured. Visual analogue scale (VAS) for pain intensity during movement or nocturnal pain and was assessed at baseline,
immediately after KT, after three days, and one week after KT.
Results: The result of repeated measures ANOVA showed a significant change in pain level during movement, nocturnal pain, and
pain-free ROM (p = 0.000) after KT in the experimental group. In the ANCOVA, controlling for pre-test scores, change in pain level at
movement (p = 0.009) and nocturnal pain (p = 0.04) immediately after KT was significantly greater in the experimental group than
in control group. There was no significant difference in ROM measures (p > 0.05) between groups immediately after KT. No significant
differences were found between the two groups in the after one week measurements of pain intensity and shoulder ROM.
Conclusion: The KT produces an immediate improvement in the pain intensity at movement and nocturnal pain in patients with SIS.
Level of Evidence: 1
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INTRODUCTION
Shoulder pain is a common musculoskeletal complaint in today’s societies. Previous authors have
indicated that lifetime prevalence of shoulder pain
ranged from 7% to 36% of the population.1,2 Shoulder impingement syndrome (SIS) is the most common shoulder complaint in individuals attending
orthopedic and physical therapy clinics (44–65%).3
Several factors, based on clinical findings and scientific experiments, have been associated with
the development of SIS. Investigators have attributed subacromial impingement to various factors,
such as anatomic morphology, overuse, and instability of the glenohumeral joint. Moreover, investigators have focused on the role of scapular control
in SIS. The scapula, along with the humerus, clavicle, and thorax, makes up the shoulder complex.
The scapula is considered a key link between the
upper extremity and the axial skeleton, and the
musculature around it provides the proximal stability for upper extremity activities.5-7 Coordinated
movements of the scapula and the humerus known
as ‘‘scapulohumeral rhythm’’ contribute to the
range of motion (ROM) at the glenohumeral joint.
Abnormal scapulothoracic kinematics may play a
role in the development of SIS and are often considered in the clinical management and rehabilitation
of this condition.6-8
Abnormal patterns of scapular motion including decreased scapular posterior tipping, increased internal
rotation, and decreased upward rotation have been
identified in patients with SIS.6-8 These changes may
reduce the subacromial space, resulting in impingement of the subacromial structures.9 Thus, the restoration of scapular control has been emphasized in
the rehabilitation programs for SIS.10,11
Taping has been recently considered as an option to
control scapular movement in patients with shoulder problems.11 Taping is commonly used in the
field of rehabilitation as both a means of treatment
and prevention of musculoskeletal disorders.12-16
The function of tape is to provide support during
movement.17 The underlying mechanisms of taping
effects are still unclear. It has been speculated that
taping works by inducing proprioceptive feedback
or providing alignment correction during dynamic
movements.18,19

Although some investigators applied rigid tape
across the muscle bellies of the shoulder girdle and
found pain relief and increased shoulder ROM,16,19
Ackerman et al found negative effects of using rigid
tape on movement and performance of the upper
extremity due to movement restriction and skin
irritation.18 More recently, there has been increased
interest in the use of kinesiological taping (KT) by
physical therapists in order to facilitate control of
scapula.20 KT has been designed to mimic the qualities of human skin and can be applied to virtually
any muscle or joint in the body.
Review of the literature revealed minimal evidence
to support the use of KT in the treatment of shoulder
disorders. Controversy exists regarding the effects of
KT on patients with shoulder pain and related disorders. Some investigators have demonstrated that
taping effectively improved the postural alignment,
increased the shoulder ROM, and reduced pain and
discomfort of the glenohueral joint.15,16,21,28,29 However, the results of the other studies did not support
the utilization of KT for decreasing pain intensity or
disability in patients with suspected shoulder tendonitis/impingement.18,19 This controversy may be
due to the use of different designs, taping methods,
subject samples, and testing procedures. The participants in most similar previous studies were those
in specified population (i.e.: athletes, musicians)
with SIS or rotator cuff tendinitis. Few studies have
been conducted in patients with shoulder impingement within the general population. Some authors
have assessed pain intensity (nocturnal or daily
pain)16,21,29 while others assessed shoulder ROM after
the application of KT.15,30 Most of the previous studies applied KT only to one muscle (upper trapezius,
lower trapezius, supraspinatus, or deltoid). Other
studies used two or three taping techniques applied
to different muscles. Moreover, most of the previous
studies applied KT solely for muscle effects and did
not use glenohumeral mechanical correction technique, which is purported to provide more space
under subacromial space, by inducing external rotation at glenohumeral joint.21
To the authors’ knowledge, no study has directly
investigated the effect of KT on pain intensity during
shoulder movement, nocturnal pain of the shoulder,
and pain free ROM in patients with SIS. The purpose
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of this study was to investigate the effect of KT on pain
intensity during movement, pain experienced during the night (nocturnal pain), and pain-free shoulder range of motion (ROM) immediately after taping,
after three days and after one week in patients with
SIS. The authors’ hypothesis for this study was that
the application of KT would have a significant effect
(decrease) on pain intensity and pain free shoulder
ROM (increase) in patients with SIS.
Methods and Subjects
A randomized, double blinded, placebo controlled
study was conducted in order to assess the effectiveness of KT in patients with SIS. Thirty patients with
SIS, who had been referred by orthopedic physicians for outpatient physical therapy evaluation and
intervention, participated in this study. The patient
population was a sample of convenience made up
of subjects who agreed to participate and fulfilled
the inclusion criteria. Patients were included if they
were positive on two or more shoulder impingement
screening items, and tested positive on at least one
of the specific subacromial impingement tests. The
shoulder impingement screening items included: a
history of proximal anterior or lateral shoulder pain
that had continued for more than one week during
the last six months prior to study; a painful arc sign
during active shoulder elevation; tenderness to rotator cuff tendon palpation; pain with resisted isometric shoulder abduction; positive Jobe’s test (empty
can test). Specific subacromial impingement tests
used in the present study included the Neer sign,
the Hawkins sign,24-26 and theYocum test.27
Patients were excluded if they had a history of dislocation, fracture, or traumatic injuries within the
shoulder complex; a history of shoulder surgery
within the last six months; reproduction of symptoms during the cervical screening examination;
failure to complete testing sessions; or complete
rupture of rotator cuff muscles with acute inflammation.26 After the initial screening, 30 patients fulfilled all inclusion criteria. Before participating in
the study, all subjects signed an informed consent
form approved by the human subjects committee.

were not prescribed or taking NSAID or analgesics
were instructed to avoid doing so during the study.
To control for activity level, subjects were asked to
not perform upper extremity exercises for one week
during the study. This issue was monitored with the
subjects when they returned for re-assessments.
Group Assignment
Patients were randomly assigned to a control group
(N = 15, mean age = 46.6 ± 14.24 years) and an
experimental group (N = 15, mean age = 46.53 ±
13.31). Block randomization was used to keep the
numbers in each group very close. Power analysis
was used to determine the sample size for the study.
Type I error (α) was set at 0.05 and power of the
test was 0.80. Considering this, the calculated sample size showed that 15 subjects in each group was
appropriate to test the hypothesis and have confidence in the results. Physical characteristics of the
subjects in each group are shown in Table 1.
The participant flow diagram provided in Figure 1
reports the numbers and timing of randomization
assignment, interventions, and measurements for
each group (Figure 1).
Taping technique
KT has several benefits, depending on the amount of
stretch applied to the tape during application. It has
been hypothesized to provide positional stimulus
through the skin, allow for “more space” by lifting
fascia and soft tissue, provide sensory stimulation to
assist or limit motion, and aid in removal of edema.28
Standard 2-in (5-cm) beige Kinesio TexTM tape was

Table 1. Demographic data of the subjects (Mean ±SD).

Patients who were prescribed a non-steroidal antiinflammatory drug (NSAID) prior to the study were
instructed to not take the medication. Subjects who
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Figure 1. Flow diagram for the study.

used for application in both groups. The patients in
the experimental group received a standardized therapeutic KT. The general application guidelines were
consistent with the procedure described by Kase et
al.28 The first strip was a Y-strip which was applied
from insertion to origin of supraspinatus with paper
off tension. A Y-strip refers to a section of tape that
has a portion cut down the middle to produce 2 tails.
Paper-off tension means applying the tape directly
to the skin as it comes off the paper backing. The
first strip was applied with the subject in a position
combining contra-lateral cervical side bending and
the arm reaching behind the back as if reaching into

the contralateral backside pocket. The second strip
was a Y-strip applied to the deltoid, from insertion
to origin with paper-off tension. The second strip
was applied with the first tail to the anterior deltoid
while the arm was externally rotated and horizontally abducted. The other tail for the posterior deltoid was applied with the arm horizontally adducted
and internally rotated. The third strip, an I-strip (no
cut down the middle of the tape), was applied from
the coracoid process to the posterior deltoid with
approximately 50% to 75% stretch (tension) and
downward pressure applied to the tape at the region
of perceived tenderness for glenohumeral mechani-
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cal correction. To apply the third strip, the upper
extremity was externally rotated while at the side
and then moved into shoulder flexion and slight horizontal adduction as the end of the tape was applied
with no stretch. The fourth strip was a Y-strip KT
to lower trapezius from the thoracic spine to the
medial border of the scapula with approximately
50% stretch (tension).
The patients in control group received a standardized, placebo KT. The placebo taping consisted of
three I-strips KT with no tension. One piece of tape
was placed over the acromioclavicular joint in the
sagittal plane and one on the distal deltoid in the
transverse plane, both with no tension. Finally, an
I-strip KT was applied on the lower trapezius muscle
without any tension. The placebo group sites were
selected because they are the most common loca-

tions of perceived pain by patients with rotator cuff
tendonitis or impingement28-30 Figure 2 depicts the
taping technique for both groups.
Outcome measures
The primary outcome measures were: pain intensity during movement and nocturnal pain measured
using visual analogue scale (VAS) and pain-free active
ROM of abduction, flexion, and scapular plane elevation. All the measures were obtained at baseline,
immediately after taping, after 3 days of wearing the
tape (on the fourth day), and finally at one week
after wearing the KT. The VAS is a simple, sensitive,
and reproducible instrument frequently used for the
assessment of pain intensity. In clinical practice the
amount of pain relief, assessed by VAS, is often considered as a measure of the efficacy of treatment. In
this study, a 100-mm (10-cm) VAS for pain was used

Figure 2. Techniques for KT application in the two groups.
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to record the pain intensity during ADL as well as
nocturnal pain. For pain during movement, the pain
intensity experienced at the end point of the painfree active ROM test was recorded. The reliability of
VAS for assessment of pain intensity has been previously established.31 For nocturnal pain, the worst
pain during the night was reported by the patient.32
Using a standard goniometer, shoulder ROM measurements of forward flexion, abduction, and scapular
plane elevation (scaption) were taken. Investigators
have commonly used the universal goniometer to
measure active shoulder elevation. The reliability
and validity of shoulder elevation measurements has
been previously established using a digital inclinometer and goniometer.33 In this study, one investigator
assessed shoulder AROM in the three different planes.
Pain-free active ROM was operationally defined as the
ROM achieved at the “point of first onset of pain.”
Procedures
Participants were instructed to maintain the tape
as applied for three days and to come back to the
clinic for re-evaluation on the fourth day. Subjects
were asked to remove the tape on the afternoon of
the third day, and come to clinic on the morning of
the fourth day for the second assessment. At the day
four follow-up, the investigator inspected the subjects’ skin and re-assessed the outcome measures.
Subjects were then taped with the same method
used before, based on their group assignment, and
instructed to wear the tape for an additional two
days. Again with the tape removed on the afternoon
of the sixth day, and all subjects were instructed to
return to the clinic on seventh day at the morning
for the final evaluation. The details of the flow of the
procedures are provided in Figure 3.
Two investigators were involved in this study. One
performed the taping in both groups, and the second, who was unaware of the group assignment,
performed the measurements before and after KT.
The participants were unaware whether they were
in the experimental or control group of the study.
Statistical Methods
Kolmogrov-Smirnov test was utilized to assess the normality of distribution for tested variables (shoulder
nocturnal pain and ADL’s, shoulder abduction, flex-

Figure 3. Diagram for timing of intervention and measurement of outcome.

ion and scaption ROM) before and after treatment.
Normal distribution was observed for variables in
both groups. Independent t–tests were used to determine whether any differences existed in the VAS and
goniometeric measurements between two groups
before treatment. Repeated measures ANOVA was
used to determine any significant change occurred
in the tested variables (VAS during movement or
nocturnal pain, and pain-free ROM) after KT (immediately after taping, after three days, and after one
week) when compared with pre-treatment scores in
both the control and experimental groups. Analysis of Covariance (ANCOVA) was used to determine
whether significant differences existed between the
control and experimental groups in post-test mea-
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surement scores, with pre-treatment scores used as
covariates in the analysis. The test for homogeneity
of regression coefficient was conducted because it
is a necessary condition for valid application of the
ANCOVA. Analysis was conducted using SPSS version 16.0.
RESULTS
Pre- and post-measurement scores for the variables
tested in control and experimental groups are provided in Table 2.
Experimental Group Results
The result of repeated measures ANOVA showed a
significant difference of 2-3 points in VAS for pain
intensity during movement (p = 0.000) when compared with subjects’ pre-treatement scores. A significant difference of 3-4 points in VAS for nocturnal pain
measures was also demonstrated after KT (p = 0.000)
when compared with subjects’ pre-treatment scores.
Significant differences in pain-free shoulder active
ROM in each of the three ROM measurements were
found after KT, (ranging between 10 and 19 degrees)
(p=0.000) and when compared with subjects’ pretreatment scores (Table 2). Post hoc analysis revealed
significant decrease in pain intensity and significant
increase in active shoulder ROM in experimental
group immediately or one week after KT.
Control Group Results
In the control group, repeated measures ANOVA
showed no significant difference in pain intensity
Table 2. The pre- and post-measurement scores for tested
variables in the control and experimental group.

during movement, nocturnal pain, and shoulder flexion ROM after placebo taping as compared to pretreatment scores. However, a significant difference
of 1 and 2 points in VAS for nocturnal pain measures
was found immediately and one week after placebo
respectively as compared to pre-treatment scores. A
significant difference in pain-free shoulder abduction ROM (9 degrees) and scaption ROM (8 degrees)
and was found after one week of placebo taping as
compared to pre-treatment values (Tables 2 & 3).
However, the data revealed no significant increase in
pain-free shoulder abduction ROM (2 degrees) and
scaption ROM (2 degrees) immediately after placebo
taping (Tables 2 & 3).
The findings of the ANCOVA using pre-treatment
score as the covariate revealed that change in pain
intensity during movement (p = 0.009) and nocturnal pain (p = 0.04) immediately after KT was significantly greater in the experimental group (2 and
3 points in VAS for pain intensity during movement
and nocturnal pain respectively) than in the control
group (0.4 and 1.3 points in VAS for pain intensity
during movement and nocturnal pain respectively)
(Table 3). However, the ANCOVA demonstrated
that change in pain intensity during movement
(p = 0.10) or nocturnal pain (p = 0.23) and change
in shoulder abduction ROM (p =0.34), flexion ROM
(p = 0.70) and scaption ROM (p = 0.73) after one week
was not statistically significantly different between
the control and experimental groups (Table 3).
DISCUSSION
The results of this study showed a significant
improvement in pain intensity during movement,
nocturnal pain, and pain-free shoulder abduction,
flexion and scaption ROM immediately after taping
as compared to the pre-test values. The results also
revealed no significant difference in pain intensity
during movement and shoulder flexion ROM immediately, after three days, and at the one week after
placebo taping assessment. However, a significant
decrease in nocturnal pain measures was found
immediately and one week after taping in control
group. Although no significant differences were
noted in shoulder abduction or scaption ROM immediately after placebo taping, a significant increase in
shoulder abduction or scaption ROM was found one
week after taping in control group.
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These data showed a significant difference in change
of pain intensity during movement or nocturnal
pain between the groups immediately after taping.
The authors found a significantly greater decrease
in pain intensity during movement or nocturnal
pain immediately after KT application (experimental group) than placebo taping (control group). There
was no significant difference in change of pain intensity (during movement or nocturnal) and change of
pain-free shoulder ROM between two groups after
one week.
The fact that the experimental group showed a significantly greater improvement in pain intensity
immediately after KT, but did not maintain this pattern after one week, may suggest that the immediate
effect of KT is the important part of the intervention
in the experimental group. Similar findings have been
reported elsewhere. Kaya et al29 studied 55 patients
with SIS treated by KT or local modalities and found
that although immediate effect of KT is greater than
the local modalities, KT was similarly effective at the
second week of the treatment. They suggested KT as
an alternative treatment option in the management of
SIS especially when an immediate effect is desired.29
The results of the study conducted by Miller and
Osmotherly34 provided evidence for a short-term
role for taping as an adjunct to routine physiotherapy program in the treatment of SIS. They found that
KT has main effect on the early stage of treatment
and that there was not a significant KT effect after
several weeks. The immediate results and improvements following the KT are also reflected in the work
of researchers who found significant improvements
immediately following KT compared with placebo
taping in patients with other musculoskeletal disorders such as patellofemoral pain syndrome35,36 or
whiplash-associated disorders.37,38
Review of the literature demonstrates few reports of
KT being used in the treatment of SIS. In the current study, four taping techniques were applied
while the other previous studies applied one to three
taping techniques.30,32 More skillfully applied KT
may promote a greater proprioceptive effect, joint
mechanical correction, and enhancement of muscle
function. Moreover, the four taping techniques that
were applied in this study sought to provide facilitation of the lower trapezius muscle, inhibition of the

deltoid and upper trapezius muscles, and mechanical correction affecting the subacromial space.29,30,32
Although the underlying mechanisms of taping
effects are still unclear and proposed physiological
mechanisms regarding this topic remain hypothetical, some investigators believe that taping works by
offering constant proprioceptive feedback or providing alignment correction during movements. In this
study, however, pain intensity improvement was
significantly different between two groups immediately after KT without a concurrent significant
difference in change in shoulder active ROM. Pain
modulation via the gate control theory is one probable explanation for such a change. It has been speculated that tape stimulates neuromuscular pathways
by increased afferent feedback.12 Increase in afferent
stimulus to large-diameter nerve fibers can lessen
the input received from the small-diameter nerve
fibers conducting nociception. Another possibility is
that the improved motion might have been due to
an increase in the number of supraspinatus motor
units recruited to perform the activity due to an
increase in the proprioceptive stimulus. However,
this proposition has not been supported by recent
publications, which showed that there was no significant increase in muscular activity after taping as
measured by electromyography.19
The immediate effect of KT may also be due to
space correction or lymphatic effects. Space correction in this case is aimed at increasing the subacromial space as well as enhancing the control of the
muscles stabilizing the scapula throughout an arc of
glenohumeral elevation motion.32 Such increase in
space may allow for a decrease in pain intensity during movement.
No significant differences in the change in shoulder
ROM existed between the two groups immediately
and one week after KT application. This is in accordance with the findings of the study conducted by
McConnell et al39 who showed no significant effect
of shoulder taping on maximum shoulder abduction
ROM. Likewise, Lin et al40 attributed the effects of
shoulder taping to proprioceptive feedback factors.
The reason the authors of the current study found
no statistical differences between groups may be
explained by the relatively small between-group
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Table 3. The results of ANCOVA in control and experimental groups with pre-test scores as the
covariates immediately after taping, after 3 days and 1 week

differences observed (Table 3). As shown, the maximum between group change scores for pain related
to nocturnal pain scores on a 10 cm scale were 2.01
cm immediately after taping and 2.17 cm after one
week, respectively. Although, at this time point the
between groups differences were not statistically different, both could be considered clinically important
changes.11 However, it should be noted that the minimally clinically important change of the VAS score
has been described to be between 3.00-3.50 cm in
descriptions of musculoskeletal pain intensity.41,42
Likewise, the change in shoulder abduction ROM in
the treatment group of approximately 11 degrees may
be clinically, although not statistically significant.

Limitations and suggestions for future studies
In this study, the effect of KT on kinematics of the
scapula was not assessed. Further studies are needed
to investigate the effect of KT on the scapular kinematics in patients with SIS. Another area of concern
is that in this study the pain intensity and shoulder ROM were assessed before and after treatment
as outcome measures. Future study is suggested to
assess the effect of KT on functional ablilty/disability of the arm and shoulder in patients with SIS.
CONCLUSION
KT produced an immediate improvement in pain
intensity during movement and in the measure of
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nocturnal pain. However, no longer term effects of
KT existed after one week. No significant effect of
KT on shoulder active ROM was discovered. KT can
be prescribed for patients with SIS especially when
pain relief is the short-term goal of the treatment.
More clinical research is needed to investigate the
effect of KT on scapular and shoulder kinematics
and on disability of the arm and shoulder.
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