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ABSTRACT
Background: Rigid and kinesio tapings are commonly used in the rehabilitation of subacromial impingement syn-
drome (SIS). Yet; the effect of postural correction with the two taping materials in SIS has not been extensively studied. 
The purpose of the study is to examine the effect of postural correction with two different taping materials on scapular 
kinematics and electromyography of scapular upward rotators in patients with SIS. 
Methods: Twenty female patients with SIS participated in this study. Their age ranged from 30-60 years. Participants 
were randomly assigned into: Group I (Kinesio tape, n=10) and Group II (rigid tape, n=10). Thoracic and scapular tap-
ing with posture correction was applied to both groups. Scapular upward rotation at 0˚, 60˚, 90˚ and 120˚ of shoulder 
elevation and the activity level of the upper fibers of trapezius (UT), lower fibers of trapezius (LT) and serratus anterior 
(SA) muscles were measured before and immediately after taping application. 
Results: Both taping materials significantly increased scapular upward rotation at 60°, 90° and 120° angles (P =.004, 
.002 and .047 respectively) after the application of tape as compared to the before. In addition, significantly greater mus-
cle activity of the LT and SA muscles (P =.027 and 0.05 respectively) were demonstrated by the kinesio-taping group as 
compared to rigid taping group during real taping condition. 
Conclusion: Both taping materials are effective in restoring scapular kinematics. Furthermore, kinesio taping has a 
facilitatory effect on the LT and SA muscles. Kinesio taping may be considered an alternative to rigid taping in patients 
with SIS. 
Keywords: electromyography, subacromial impingement syndrome, scapular kinematics, serratus anterior, taping, tra-
pezius.
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INTRODUCTION
Shoulder impingement syndrome (SIS) is the most wide-
spread disorder of the shoulder [1], which is more com-
mon in the population between 40 and 50 years old. Con-
sequently, SIS has a major socioeconomic burden [2]. SIS 
is a phenomenon of mechanical compression of the rotator 
cuff against the anterior under surface of the acromion and 
coracoacromial ligament particularly during arm elevation 
[3]. It is characterized by painful arc syndrome, limitation 
of active range of motion and loss of shoulder function [2].
Numerous scapular three-dimensional studies using sur-
face markers and indwelling bone pins have been done in 
normal individuals. Based on their findings, normal indi-
viduals demonstrated a uniform pattern of scapular upward 
rotation, posterior tilting, and external rotation along with 
clavicular elevation and retraction during scapular plane 
elevation of the arm [4-9]. On contrary, patients with SIS 
showed reduced scapular upward rotation with increased 
scapular internal rotation [10,11] and less posterior scapu-
lar tilting in the symptomatic shoulders [12]. Furthermore, 
they had decreased scapular retraction [13] and increased 
anterior and superior translation of the humeral head [7]. 
Narrowing of the subacromial space secondary to aberrant 
scapular motion during dynamic movements has been 
suggested as a cause in the development of SIS [14,15].
Abnormal activation of the scapular muscle has been de-
tected in patients with SIS and has been directly related to 
aberrant scapular kinematics [16]. Ludewing and Cook, 
2000 [10], Seitz et al., 2011 [15] and Cools et al., 2003 [17] 
observed abnormal activation of scapular rotators in pa-
tients with SIS, in which the serratus anterior (SA) and 
lower trapezius (LT) are inhibited and the upper trapezius 
(UT) is over activated.  Abnormal upper body posture and 
associated muscular imbalance have been proposed as one 
of the causative factors leading to SIS [18]. In spite of the 
adoption of posture-directed assessment and rehabilitation 
by many clinicians, the support of this practice is insuffi-
cient [18]. Thus, it would be beneficial to focus on reha-
bilitation protocols that aim toward restoration of normal 
scapular behavior and correction of faulty postures in SIS.
Taping is often used in post-traumatic management of 
shoulder problems as an adjunct to physical rehabilita-
tion [18,19].  Two taping materials with different change-
able properties have been commonly applied in shoulder 
rehabilitation; they include rigid [19-27] and elastic tape 
techniques [28-34]. Rigid tapes are structurally supportive, 
extremely rigid and highly adhesive [22], and has been sug-
gested to aid in promoting proper alignment of the scapula 
[19] and improving posture in patients with SIS [18,23]. 
However, rigid tapes can be left for only a short period of 
time to avoid adhesive skin reaction [22].
Contrary to rigid tapes, Kinesio tape (KT) is an elastic tape 
that was considered to be therapeutic and, according to 
its originators, yields the following results: it allows better 
joint function by strengthening weak muscles, relieving 
muscle spasm and correcting mal-aligned joints. In addi-

tion, it enhances blood and lymph circulation by remov-
ing the accumulated tissue fluid or bleeding underneath 
the skin through muscular movement and it lessens pain 
through neurological suppression [28]. The effect of tap-
ing either elastic or rigid on electromyographic activities 
(EMG) of scapular muscles and on scapular kinematics has 
been studied previously. However, the effect of elastic tap-
ing aiming for postural correction and restoration of scap-
ular kinematics in patients with SIS has not been studied 
before.
Thus, this study was designed to compare the effect of me-
chanical scapular correction with two different taping ma-
terials; rigid tape versus kinesio tape on scapular upward 
rotation and myoelectrical activities of the upward rotators 
of the scapula in patients with SIS. 
MATERIALS AND METHODS
Participants, selection:
A single-blinded, randomized placebo-controlled study 
was conducted in the Motion Analysis Lab at the Faculty 
of Physical Therapy, Cairo University; Egypt. Twenty fe-
males with SIS participated in this study based on referred 
diagnosis from an Orthopedist who was responsible for 
evaluating and diagnosing the patients. Their age ranged 
from 30 to 60 years, their weight ranged from 70 to 100 kg 
and their height ranged from 155 to 169 cm. Patients with 
shoulder pain for more than one month were included if 
they showed positive signs in two or more of the following 
SIS tests: (1) the Neer and Walsh test, (2) the Hawkins-Ken-
nedy test, (3) the presence of a painful arc between 60°-
120° (4) Jobe’s test (the empty can test) and (5) pain when 
palpating the greater tuberosity of the humerus. Patients 
were excluded if they had a history of shoulder dislocation, 
shoulder surgery, reproduction of shoulder pain with cer-
vical movement, known allergies to taping or were athletes.
Instrumentation: A SPI digital protractor (inclinometer) 
(13-770-3SPI Electronic Protractor, China) was used to 
measure scapular upward rotation during static positions. 
The inclinometer is designed to measure the angles from a 
horizontal reference with a precision of 0.1°. As described 
by Johnson et al [35] a modified digital protractor with a 
bubble level was used to measure scapular upward rota-
tion. This modification was done to keep the body of the 
device perpendicular to the horizontal plane and to avoid 
the anterior posterior rotation of the protractor about an 
axis parallel to the scapular spine aiming to decrease er-
ror in digital protractor [36], as well as two extension arms 
(10 cm each), were used to be in contact with the land-
marks placed on the spine of the scapula. Two extension 
arms were attached to the bottom of the instrument. Each 
of them had soft end. The validity and reliability of digital 
protractor has been found to be good in comparison to an 
electromagnetic tracking system [35]. Myomonitor Wire-
less electromyography (EMG) system (DE 2.3 EMG sensor, 
Delsys, Inc., USA) with an inter-electrode distance of 1 cm 
was used for assessing the myoelectric activities of the UT, LT, 
and SA muscles.  
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Procedures of the study:      
The study procedures were explained to the patients and 
they were asked to sign a consent form prior to their par-
ticipation in the study, which was approved by the ethical 
committee of the Faculty of Physical Therapy, Cairo Uni-
versity. Using random number generator with an alloca-
tion ratio of 1:1, participants were randomly assigned into 
2 equal groups; Group I (Kinesio tape) and Group II (rigid 
tape).
To mark a track for scapular plane elevation, adhesive tapes 
were put on the floor to align the frontal plane and at a 
40° from the frontal plane (scapular plane). Then, patients 
were instructed to stand in a relaxed position next to a tape 
on the wall placed along the 40° angle tape line at an arm’s 
distance from the patient. The tape on the wall was placed 
to confirm proper position of the patient’s arm in the scap-
ular plane during the trials.
Prior to the assessment of scapular upward rotation, each 
patient was asked to remove her shirts and wear gown 
during the study to allow observation of posterior thorax 
and application of the tape. The four testing positions: arm 
at rest, 600, 90° and 1200 of humeral elevation in the scap-
ular plane were chosen based on former research that used 
the digital protractor to measure scapular upward rotation 
[35,37].
Using a universal goniometer, the examiner moved the pa-
tient’s arm to 600, 900, 1200 of abduction in the scapular 
plane. Patients were instructed to keep their hands opened 
pointing their thumbs up [35]. For each of the three posi-
tions, a tape was placed across the tape on the wall repre-
senting the three measured positions, as level I, level II, or 
level III respectively. Consistency of arm angles was con-
firmed by tape marks. McQuade et al [38] suggested that 
scapulohumeral rhythm may be affected by the used plane 
of humeral elevation. In the current study, humeral eleva-
tion in the scapular plane was selected since it has been 
proposed to simulate a functional range of the arm. 
The measurements of scapula upward rotation were carrei-
ed out with the patients standing in their normal relaxed 
posture. The procedure was familiarized before the out-
comes were measured. The protractor was placed over the 
spine of scapula while the shoulder joint at rest to obtain 
the first measurement of scapular position. Then the pa-
tient was asked to abduct the shoulder in scapular plane to 
600, 90° and 1200  degrees, Figure (1). The command giv-
en was “Raise your arm outward to the level I, level II, or 
level III marks on the wall.” The reading in protractor was 
noted at rest, 600, 90° and 1200 of humeral elevation in the 
scapular plane.  The protractor reading for each level was 
repeated three times and the average of the readings were 
taken for data analysis. A rest interval of 2 minutes was 
provided after each trial.
For EMG recording, patient’s skin was cleaned with alco-
hol to remove skin debris. Surface EMG sensors were used 
for EMG recordings of the UT, LT, and SA muscles on the 
affected side. Sites of sensors placement were determined 

by using marker pen, and tape measurement [39]. The  
EMG sensors were self  secured on the skin. For the UT 
muscle: While the arm being rested at the side of the body, 
the sensor was placed on a straight horizontal line midway 
between the spinous process of the seventh cervical verte-
bra and the lateral edge of the acromion process. For the 
LT muscle: While the shoulder was in maximum flexion, 
the EMG sensor was placed obliquely approximately 5 cm 
lateral to the spinous process, at the level of the inferior 

angle of the scapula. For the SA muscle: While the arm 
at 90 degrees of flexion, the EMG sensor was placed just 
lateral to the inferior angle of the scapula and anterior to 
the latissimus dorsi muscle. Correct positioning of EMG 
sensor for each muscle was ensured through palpation and 
manual resistance. The reference electrode was applied 
over the posterior distal ulna at the wrist of  the extremity 
not being tested which is an electrically inactive area. After 
placing the EMG sensors, the reference voluntary contrac-
tion (RVC) tasks were  carried out. The patient was asked 
to hold a 2Kg weight in the hand maintaing the arm for 5s 
in a 125°in the scaption plane. Three RVC were  repeated 
with at least 1-min rest between each contraction. Normal-
ization of EMG data of the dynamic trials in the scaption 
plane was done using the average EMG amplitude of RVC 
tasks [31,40,41]. EMG measures were recorded for UT, LT, 
and SA muscles before and after tape application.

Figure 1: Measurement of scapular upward rotation with 
modified digital protractor: A) at rest (B) level I(600), (C) 

level II(900), (D) level III(1200) of arm elevation in the 
scapular plane.

Based on the work done by Lewis et al [18] patients were 
instructed to extend their thoracic spine and fully retract 
and depress their scapula keeping their corrected posture. 
The movement was demonstrated to each patient and the 
patients were  allowed to practice it once before the ap-
plication of Kinesio Tape (5 cm in width,cotton ,porous 
,adhesive and latex free elastic tape 3NSTex –Nst-05001) 
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or Rigid Tape (SteroplastR  Zinc Oxide adhesive Tape). 4 
strips of  I shaped tape were used. We applied the first and 
the second strips of the tape bilaterally from T1 to T12, and 
the third and the forth strips of the tape was applied diago-
nally from the center of the spine of the scapula to the T12 
(Figure 2 and 3). The middle part of the KT was stretched 
maximally before being applied, and both ends attached to 
the skin without stretching of the tape.      

Figure 2: Bilateral application of thoracic and scapular 
kinesio tape following postural correction.

Figure 3: Bilateral application of thoracic and scapular 
rigid tape following postural correction.

In addition to the aforementioned real tape condition, a 
placebo procedure was applied. It involved the applica-
tion of placebo tape (TransporeTM1527-2M 5,0cm width) 
over the same locations as the real postural tape. During 
the application of placebo taping patients were instructed 
to assume their natural standing postures without trying 
to change posture at all [18]. The placebo taping wasn’t 
pre-tensioned and was incorporated in the protocol to de-
cide if the measured variables had changed due to postural 
correction and not due to another effect of the tape [18]. 
Scapular upward rotation angles at four position: arm at 
rest, 60°, 90° and 120° of humeral elevation in the scapular 
plane and EMG root mean square (RMS) of UT, LT and SA 
muscles of the affected side were obtaind before and after 
tape application (both real and placebo conditions) .
Data Analysis: Raw EMG was amplified (bandwidth = 20-
450 Hz, CMRR>80 db at 60 Hz, input impedance = 10 GΩ) 
and collected with a sampling frequency of 1000 Hz us-
ing  a 16-bit A/D card with a ±2.5 V rang. The root-mean-
square (RMS) envelope of the EMG signal was calculated 
using a moving window with a window length of 0.125 s 
and window overlap of 0.0625 s. 

Statistical Analysis: Data were presented as mean and 
standard deviation (SD) values. Data were explored for 
normality by checking data distribution, calculating mean 
and median values and finally using Kolmogorov-Smirnov 
and Shapiro-Wilk tests. Once data were found not to vio-
late these assumptions, parametric analysis was conducted. 
SPSS (Inc, Chicago, IL) version 20 was used for statistical 
analysis. Rigid and Kinesio taping effects were tested for 
statistical significance using mixed-model 3 way MANO-
VA.  Scapular upward rotation angles (at 0°, 60°, 90° and 
120°) and RMS-EMG for scapular upward rotators (UT, LT 
and SA muscles) were analyzed for two taping conditions 
(placebo and real taping) across four time periods (with-
in-subjects variables); with the study group introduced as 
between-subject variable. If a significant interaction was 
identified, pairwise comparisons were performed to exam-
ine differences between independent variables. The alpha 
level of significance was set at 0.05.
RESULTS
The unpaired t-tests revealed that there were no statistical-
ly significant differences in the mean age (P = 0.39), weight 
(P = .89) and height (P = .90) between both groups. The 
means (SD) of the EMG-RMS of scapular upward rotators 
and the upward rotation angle are shown in tables (1 and 
2). Regarding the time-by-condition interaction, greater 
levels of mean scapular upward rotation at 60°, 90° and 
120° angles (P =.004, .002 and .047 respectively) demon-
strated after the real taping condition, compared to the pla-
cebo taping condition.

Table 1: Descriptive data of RMS-EMG of scapular up-
ward rotators

Parameter Time Condition Group Mean± SD

UT

Pre

Placebo
v .978 ±.22

II .904  ± .316

Real
I .960  ±  .46

II .827  ±  .46

Post

Placebo
I .906  ±   .24

II .684  ±   .26

Real
I .906 ±  .20

II .784  ±   .30

LT

Pre

Placebo
I .95 ± .56

II .69  ±  .21

Real
I .89 ±  1.06

II .56 ±  .14

Post

Placebo
I 1.0 ± .57

II .69 ± .25

Real
I 1.05 ± .77

II .64  ±  .13

SA

Pre

Placebo
I .78 ±  .24

II .80 ± .142

Real
I 1.26 ± .77

II .75 ± .27

Post

Placebo
I .74 ± .26

II .78  ±.22

Real
I .98 ± .73

II .69 ± .13



 Int J Physiother 2016; 3(3)              Page | 341

UT: Upper Trapezius; LT: Lower Trapezius; SA: Serratus 
Anterior; SD: Standard Deviation

Table 2: Descriptive data of scapular upward rotation 
angles

Parameter Time Condition Group Mean± SD

0° Angle

Pre

Placebo
I 4.16 ±.66

II 3.05±.65

Real
I 3.2±  .63

II 3.42±.58

Post

Placebo
I   3.7±  .02

II   3.41±.57

Real
I  3.83±.22

II  3.53±.39

60° Angle

Pre

Placebo
I 11.10± 2.12

II 10.14± 1.36

Real
I 10.93± 2.66

II 9.64± 1.27

Post

Placebo
I 10.9± 1.7

II 10.08± 1.24

Real
I 13.55± 3.27

II 10.94± 1.95

90° Angle

Pre

Placebo
I 18.56± 3.13

II 18.14± 4.23

Real
I 19.13± 4.14

II 18.09 ± 4.06

Post
Placebo

I 18.7 ± 3.90
II 18.14 ±.4.27

Real
I  21.13 ± 4.17
II 19.32 ± 3.68

120° Angle

Pre

Placebo I 25.88  ± 3.80
II 27.95 ± 4.619 

Real
I 24.82 ±2.34 
II 27.7 ± 3.63

Post

Placebo I 25.73 ± 4.33 

II 28.44 ± 4.86

Real
I 27.44 ± 3.98
II 28.83 ± 3.31

UT: Upper Trapezius; LT: Lower Trapezius; SA: Serratus 
Anterior; SD: Standard Deviation
Concerning the other tested variables, there were no sta-
tistically significant differences between the two taping 
conditions as shown in table (3) and graph (4).  Regarding 
the group-by-condition interaction, greater levels of mean 
RMS of the LT and SA muscles (P =.027 and P=0.05 re-
spectively) demonstrated by the KT group during real tap-
ing condition compared to RT group.  With respect to RMS 
of the UT muscle and scapular upward rotation angles, 
there were no statistically significant differences between 
the two groups during both taping conditions, as shown in 
table (4) and graph (5).

Table 3: Multiple pairwise comparison between placebo 
and real taping conditions  for the scapular upward rota-
tion angle at 0°, 60°, 90° and 120° of shoulder elevation 
and EMG of UT, LT and SA muscles in the pre and post 

taping times.

Measure Time

Taping  
Condition Mean  

Difference
(I-J)

P- 
value

95% Confidence Interval 
for Difference

I J Lower 
Bound

Upper 
Bound

UT
Pre Placebo Real .048 .527 -.108 .203

Post Placebo Real -.049 .201 -.127 .029

LT
Pre Placebo  Real -.061 .624 -.320 .197

Post Placebo Real -.086 .545 -.378 .206

SA
Pre Placebo Real -.215 .116 -.489 .059

Post Placebo Real -.163 .239 -.445 .118

0° Angle
Pre Placebo Real .297 .155 -.124 .718

Post Placebo Real -.124 .563 -.566 .318

60° Angle
Pre Placebo Real .339   .254 -.266 .944

Post Placebo Real -1.760   .004* -2.869 -.650

90° Angle
Pre Placebo Real -.258    .527 -1.096 .581

Post Placebo Real -1.850  .002* -2.932 -.768

120° Angle
Pre Placebo Real .659  .078 -.083 1.400

Post Placebo Real -1.054  .047* -2.094 -.014

UT: Upper Trapezius; LT: Lower Trapezius; SA: Serratus 
Anterior
*Significant (P<0.05)

Table 4: Multiple pairwise comparison between kinesio 
and rigid taping groups  for the scapular upward rotation 

angle at 0°, 60°, 90° and 120° of shoulder elevation and 
EMG of UT, LT and SA muscles in the placebo and real 

taping conditions.

Measure Taping 
Condition

Group Mean  
Difference

(I-II)

P- 
value

95% Confidence Inter-
val for Difference

I II Lower 
Bound

Upper 
Bound

UT
Placebo KT RT .148 .190 -.080 .376

Real KT RT .128 ..384 -.173 .429

LT
Placebo KT RT .335 .077 -.040 .711

Real KT RT ..671* 027* .087 1.254

SA
Placebo KT RT -.028 .761 -.217 .161

Real KT RT .494* .05* .01 .996

0° Angle
Placebo KT RT .700 .501 -1.438 2.837

Real KT RT .032 .975 -2.120 2.185

60° Angle
Placebo KT RT .887 ..224 -.591 2.366

Real KT RT 1.948   .064 -.127 4.023

90° Angle
Placebo KT RT .540   .757 -3.073 4.152

Real KT RT 1.423 .415 -2.158 5.00

120° Angle
Placebo KT RT -2.392 .230 -6.431 1.648

Real KT RT -2.140 .162 -5.226 .946

UT: Upper Trapezius; LT: Lower Trapezius; SA: Serratus 
Anterior
*Significant (P<0.05)
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Graph 4: Time by taping condition interaction effect on 
scapular upward rotation angles.

Graph 5: Group by taping condition interaction effect on 
electrical activities of scapular rotators.

DISCUSSION
The results of the current study showed that KT group 
demonstrated greater EMG activity of the LT and SA 
muscles than those who were in the Rigid taping group 
following the application of real taping condition. One of 
the main differences between KT and traditional tapes is 
that it activates the region over which it is applied instead 
of restricting movement resulting in proprioceptive and 
nociceptive stimulation [42,43]. It was found that patients 
with SIS are clinically presented with over activation of the 
UT and inhibition of the LT and SA muscles [10,17]. Thus, 
the normalization of scapular upward rotators is crucial to 
improve its mechanical efficiency. 
Our results are in agreement with those of Hsu et al [31], 
who studied the effect of KT on baseball players with SIS. 
Their findings revealed that KT induces facilitation on the 
electrical activity of the LT muscle during lowering of the 
arm in the scapular plane. However; they didn’t find any 
significant effect of KT on the EMG activity of UT and 
SA muscles. This difference might be explained from two 
views: firstly: the examined sample; Hsu et al [31] studied a 
group of young athletes with SIS, in contrary to our sample 
who was sedentary female patients. Secondly: a difference 
related to the applied taping technique. In our study bilat-
eral thoracic and scapular taping with posture correction 
was applied, while Hsu et al [31] used KT on the affected 
side without posture correction.
In the same context, Lin et al. [34] conducted a study on 12 
healthy subjects to investigate the effects of scapular KT on 
the EMG activity of UT, LT, SA, anterior deltoid (AD) mus-

cles and shoulder proprioception. Their finding related to 
the EMG activity of the SA muscle was in agreement with 
ours.  However; regarding the EMG activity of the UT and 
LT muscles, they reported an increased activation level of 
the UT and a non-significant effect on the LT, which is in 
contrast to our findings. The difference between our find-
ings and those reported by Lin et al [34] could be attributed 
to the investigated sample (patients with SIS versus healthy 
participants), or the applied technique. Although Lin et 
al [34]  asked the participants to fully retract and depress 
their scapulae while applied the KT as in the current study, 
they used one strip of ‘’I’’ shaped KT applied unilaterally 
instead of using 4 strips of “I” shaped KT applied bilateral-
ly aiming for both thoracic and scapular correction as was 
done in our study.  
Our non-significant findings regarding the effect of RT 
on the EMG activity of the upward rotators of the scapula 
are in agreement with those of Cools et al. [21] who found 
no effect of RT application on the electrical activity of the 
scapular muscles in a sample of healthy participants.  On 
the other hand, Ackermann et al [20] found increased ac-
tivity of the UT muscle with declined quality of musical 
performance following the application of   RT in profes-
sional violinists. They suggested that movement restriction 
and skin irritation induced by RT might explain its nega-
tive effects. 
Regarding scapular kinematics, our results showed that 
following the application of tape, both real taping materials 
(KT and RT) had significantly increased scapular upward 
rotation at mid (60°and 90°) and final (120°) arcs of shoul-
der elevation as compared to placebo condition. Moreover; 
neither of the taping materials showed superiority when 
compared to each other. The improved scapular motion 
could be attributed to the increased activity of the LT mus-
cle as reported before. Bagg and Forrest [44] stated that the 
LT muscle is ideally placed to maintain scapular position 
and pull along its long axis with maximum arm elevation, 
and it increases its contribution in rotating the scapula in 
the middle phase of gleno-humeral elevation.  Thus, our 
findings suggested that both taping materials might assist 
in correcting the abnormal scapular movements, and ac-
cordingly allows the arm to function in a more balanced 
and stabilized scapula. 
The findings of the current study are in accordance with 
those reported by Hus et al  [31] who used the electro-
magnetic tracking system to study scapular kinematics in 
baseball players with SIS. They found that KT increased 
scapular upward rotation in the later elevation and in the 
lowering phase. However; in contrary to our finding, they 
found reduced upward rotation angle in the initial eleva-
tion. This contrary may be attributed to methodological 
differences.
Regarding the effect of RT, Host [19] postulated that RT 
aids in restoring normal kinematics by reducing scapular 
elevation, anterior tilting, and internal rotation. In addi-
tion, Lewis et al [18] found that RT with active postural 
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correction had positive effects on upper body posture, and 
these changes were concomitant with a considerable in-
crease in the range of shoulder flexion and abduction in 
the scapular plane. In the same context, RT has been found 
to improve scapular kinematics in healthy participants as 
reported by Shaheen et al [45]. They found increased scap-
ular upward rotation, external rotation and posterior tilt-
ing during shoulder elevation in the sagittal plane. How-
ever; only scapular external rotation was increased in the 
scapular plane. They inferred that taping application may 
have beneficial effects on patient with SIS.
On the other hand, the results of this study contradict those 
reported by Shaheen et al [46] who stated that neither KT 
nor RT had an effect on scapular upward rotation in both 
sagittal and scapular planes. Although, they reported that 
both taping materials had increased scapular external rota-
tion in sagittal and scapular planes of shoulder movements. 
Methodological concerns related to the taping procedure 
may justify the discrepancies between the results of this 
study and those reported by Shaheen et al [46]. Indeed, in 
the latter study KT with two Y-strips were applied from the 
insertion to the origin of the supraspinatus and the deltoid 
muscles, in addition to a final I-strip was applied from the 
coracoid process to the posterior deltoid, without postural 
correction. Moreover, in our study the digital inclinome-
ter was used to assess scapular motion, while Shaheen et al 
[46] used scapular tracking for the same purpose. 
In closing, some limitations of the present study should 
be discussed. First of all, the number of the participants 
was relatively small, and the study was confined to females 
only. Therefore; a greater sample size of both genders is re-
quired to confirm our findings. Second, although the tape 
was placed by the same single therapist, the variation in the 
generated tension during tape applications might have lead 
to a different size of change between participants. Finally, 
the long term effect of taping was not considered in the 
current study.
CONCLUSION
Both KT and RT may have a positive effect in the resto-
ration of scapular kinematics, which may improve the ef-
fectiveness of other therapeutic strategies directed to fo-
cus on postural corrections in the rehabilitation of SIS. KT 
may have additional therapeutic benefits beyond its role 
in scapular control, simply the ability to facilitate the LT 
and SA muscles activity. Thus, thoracic and scapular tap-
ing with postural correction may help scapular muscles 
to function in better mechanical advantage and overcome 
muscular imbalance during the rehabilitation program of 
patients with SIS.
REFERENCES
[1] Ardic F., Kahraman Y., Kacar M., Kahraman M.C., 

Findikoglu G. and Yorgancioglu Z.R. Shoulder im-
pingement syndrome: Relationships between clinical, 
functional, and radiological findings. Am J Phys Med 
Rehabil. 2006; 85(1):53-60.

[2] Witte P , Nagels J , van Arkel E , Visser C , Nelissen R , 

and De Groot J. Study Protocol Subacromial Impinge-
ment Syndrome: The Identification of pathophysiolog-
ic Mechanisms (SISTIM). BMC musculoskeletal disor-
ders. 2011; 12(1):282. 

[3] McClure P, Bialker J , and Weff N. Shoulder function 
and 3 dimentional kinematics in people with shoulder 
impingement syndrome before and after a 6- weeks ex-
ercise program. Phys ther. 2004; 84(9):832-848.

[4] Ludewig PM, Cook TM, Nawoczenski DA. Threed-
imensional scapular orientation and muscle activity 
at selected positions of humeral elevation. J Orthop 
Sports Phys Ther. 1996; 24(2):57-65.

[5] Lukasiewicz AC, McClure P, Michener L, Pratt N, Sen-
nett B. Comparison of 3 dimensional scapular position 
and orientation between subjects with and without 
shoulder impingement. J Orthop Sports Phys Ther. 
1999; 29(10): 574-586.

[6] McClure  P  W , Michener  L A , Sennett  B  J , and  
Karduna  A  R. Direct 3-dimensional measurement of 
scapular kinematics during dynamic movements in 
vivo. J Shoulder Elbow Surg. 2001; 10(3): 269-277.

[7] Laudner K G , Myers  J B , Pasquale M  R , Bradely  J 
P , and Lephart S M. Scapular dysfunction in throw-
ers with pathologic internal impingement. J Orthop 
Sports Phys Ther. 2006;  36(7): 485-494.

[8] Treece RM, Lunden JB, Lloyd AS, Kaiser AP, Ciemins-
ki CJ, Ludewig PM. Three-dimensional acromioclavic-
ular joint motions during elevation of the arm. J Or-
thop Sports Phys Ther. 2008; 38(4):181-190.

[9] Kibler WB, Ludewig PM, McClure PW, et al. Clinical 
implications of scapular dyskinesis in shoulder injury: 
the 2013consensus statement from the‘scapular sum-
mit’. Br J Sports Med. 2013; 47(14):877-885.

[10] Ludewig P M, and Cook T M. Alterations in shoulder 
kinematics and associated muscle activity in people 
with symptoms of shoulder impingement. Phys Ther. 
2000; 80(3): 276-91.

[11] Endo K, lkata T, Katoh S, and Takeda Y. Radiograph-
ic assessment of scapular rotational tilt in chronic 
shoulder impingement syndrome. J Orthop Sci. 2001; 
6(1):3-10. 

[12] Hébert J, Moffet H, McFadyen J, and Dionne E. Scap-
ular behaviour in shoulder impingement syndrome. 
Arch phys med rehabil. 2002; 83(1): 60-69.

[13] McClure, P.W., Michiner, L.A., and Karduna, A.R. 
Shoulder function and 3-dimensional scapular kine-
matics in people with and without shoulder impinge-
ment syndrome. Phys Ther. 2006; 86(8): 1075-1090.

[14] Michener LA, McClure PW, and Karduna AR. Ana-
tomical and biomechanical mechanisms of subacro-
mial impingement syndrome. Clin Biomech (Bristol, 
Avon). 2003; 18(5):369-379.

[15] Seitz AL, McClure PW, Finucane S, et al. Mechanisms 
of rotator cuff tendinopathy: intrinsic, extrinsic, or 
both? Clin Biomech (Bristol, Avon). 2011; 26(1):1-12.

[16] Diederichsen LP, Norregaard J, Dyhre- Poulsen P, et 
al. The activity pattern of shoulder muscles in subjects 
with and without subacromial impingement. J Elec-



 Int J Physiother 2016; 3(3)              Page | 344

tromyogr Kinesiol 2009; 19(5):789-99. 
[17] Cools AM ,Witvrouw EE ,Declercq GA ,Danneels  LA, 

Cambier DC. Scapular muscle recruitment patterns 
:trapezius muscle latency with and without impinge-
ment symptoms. Am J Sports Med. 2003; 31(4):542-
549.

[18] Lewis JS, Wright C, and Green A. Subacromial im-
pingement syndrome: the effect of changing posture 
on shoulder range of movement. J Orthop Sports Phys 
Ther.2005; 35(2):72–87.

[19] Host HH. Scapular taping in the treatment of anterior 
shoulder impingement. Phys Ther 1995 ;75(9):803–
12.

[20] Ackermann B, Adams R, Marshall E. The effect of 
scapula taping on electromyographic activity and 
musical performance in professional violinists. Aust J 
Physiother. 2002; 48(3):197–203.

[21] Cools  A  M , Witvrouw  E  E , Danneels  L  A , and  
Cambier  D  C. Does taping influence electromyo-
graphic muscle activity in the scapular rotators in 
healthy shoulders? Man Ther. 2002; 7(3): 154-162.

[22] Alexander CM, Stynes S, Thomas A, Lewis J, and Har-
rison PJ. Does tape facilitate or inhibit the lower fibres 
of trapezius? Manual Ther . 2003; 8(1):37- 41.

[23] Embaby EA , Abdalgwad EM. Rigid Tape versus Ki-
nesio Tape on Scapular Rotation and Forward Head 
Angle in Subacromial Impingement Syndrome. Int J 
Physiother Res 2016; 4(2):1379-88.

[24] Selkowitz DM, Chaney C, Stuckey SJ, Vlad G. The 
effects of scapular taping on the surface electromyo-
graphic signal amplitude of shoulder girdle muscles 
during upper extremity elevation in individuals with 
suspected shoulder impingement syndrome. J Orthop 
Sports Phys Ther. 2007; 37(11):694–702.

[25] Smith M, Sparkes V, Busse M, Enright S. Upper and 
lower trapezius muscle activity in subjects with sub-
acromial impingement symptoms: is there imbalance 
and can taping change it? Phys Ther Sport. 2009; 
10(2):45–50.

[26] Kalter J, Apeldoorn AT, Ostelo RW, Henschke N, Knol 
DL, Van Tulder MW.: Taping patients with clinical 
signs of subacromial impingement syndrome: the de-
sign of a randomized controlled trial. BMC Musculo-
skelet Disord . 2011; 12(1):188.

[27] McConnell J, Donnelly C, Hamner S, Dunne J, Besi-
er T. Effect of shoulder taping on maximum shoulder 
external and internal rotation range in uninjured and 
previously injured overhead athletes during a seated 
throw. J Orthop Res. 2011; 29(9):1406–11.

[28] Kase K,Wallis J, and Kase T. Clinical therapeutic ap-
plications of the kinesio taping method. Tokyo, Japan: 
Ken Ikai Co., Ltd. 2003.

[29] Thelen MD, Dauber JA, Stoneman PD. The clinical ef-
ficacy of kinesio tape for shoulder pain: a randomized, 
double-blinded, clinical trial. J Orthop Sports Phys 
Ther/ 2008;  38(7):389–95.

[30] Bradley T, Baldwick C, Fischer D, Murrell GA. Effect 

of taping on the shoulders of Australian football play-
ers. Br J Sports Med. 2009; 43(10):735–8.

[31] Hsu YH, Chen WY, Lin HC, Wang WT, Shih YF. The 
effects of taping on scapular kinematics and muscle 
performance in baseball players with shoulder im-
pingement syndrome. J Electromyogr Kinesiol 2009; 
19(6):1092–9.

[32] Garcia-Muro F, Rodriguez-Fernandez AL, Herre-
ro-De-lucas A. Treatment of myofascial pain in the 
shoulder with Kinesio taping. A case report. Man 
Ther. 2010; 15(3):292–5.

[33] Kaya E, Zinnuroglu M, Tugeu I. Kinesio Taping com-
paring to physi-cal therapy modalities for the treat-
ment of the shoulder impingement syndrome. Clin 
Rheumatol. 2011; 30(2):201–207.

[34] Lin JJ, Hung CJ, Yang PL. The effects of scapular tap-
ing on electromyographic muscle activity and pro-
prioception feedback in healthy shoulders. J Orthop 
Res .2011; 29(1):53–57.

[35] Johnson M P, McClure P W, Karduna AR. New meth-
od to assess scapular upward rotation in subjects with 
shoulder pathology. J Orthop Sports Phys ther 2001; 
31(2):81-89.

[36] Reenders SJ, Tan CR. Validity and reliability of the 
Blankenship electronic inclinometer (abstract).J Or-
thop Sports Phys Ther. 1998; 27:59.

[37] Downar JM, Sauers EL. Clinical measures of shoul-
der mobility in the professional baseball player. J Athl 
Train . 2005; 40(1):23–9.

[38] McQuade KJ, Smidt GL. Dynamic scapulohumeral 
rhythm: the effects of external resistance during eleva-
tion of the arm in the scapular plane. J Orthop Sports 
Phys Ther.  1998; 27(2):125–33.

[39] Michener  L A , Boardman  N D , Pidcoe  P E , and  
Frith  A M. Scapular Muscle Tests in Subjects With 
Shoulder Pain and Functional Loss: Reliability and 
Construct Validity. Phys Ther. 2005; 85(11): 1128-
1138.

[40] Bao S, Mathiassen SE, Winkel J. Normalizing upper 
trapezius EMG amplitude: comparison of different 
procedures. J Electromyogr Kines . 1995; 5(4):251–
257.

[41] Hsu YH, Chen WY, Shih YF. Within-day intra-rater 
reliability of electromyographic activity of scapular 
rotators. Formosan J Phys Ther 2005; 30:278.

[42] Chen WC, Hong W, Huang T, Hsu H. Effects of kine-
sio taping on the timing and ratio of vastus medialis 
obliquus and vastus lateralis muscle for person with 
patellofemoral pain. J Biomech. 2007; 40(2): 318.

[43] Paoloni M, Bernetti A, Fratocchi G et al. Kinesio Tap-
ing applied to lumbar muscles influences clinical and 
electromyographic characteris-tics in chronic low 
back pain patients. Eur J Phys Rehabil Med. 2011; 
47(2):237–244.

[44] Bagg SD, Forrest WJ. A biomechanical analysis of 
scapular rotation during arm abduction in the scap-
ular plane. Am J Phys Med Rehabil. 1988; 67(6):238-



 Int J Physiother 2016; 3(3)              Page | 345

245.
[45] Shaheen AF, Villa C, Lee YN, Bull AM, Alexander CM. 

Scapular taping alters kinematics in asymptomatic 
subjects. J Electromyogr Kinesiol. 2013; 23(2):326–33.

[46] Shaheen AF, Bull AM, Alexander CM. Rigid and Elas-
tic taping changes scapular kinematics and pain in 
subjects with shoulder impingement syndrome; an 
experimental study. J Electromyogr Kinesiol. 2015; 
25(1):84–92.

Citation
Abd Al-Gawad, E., Embaby, E., Michael Samy, M., & Abd-Almageed, S,. (2016). EFFECT OF POSTURAL CORREC-
TION WITH DIFFERENT TAPING MATERIALS ON SCAPULAR KINEMATICS AND MYOELECTRIC ACTIVI-
TIES OF SCAPULAR ROTATORS IN SUBACROMIAL IMPINGEMENT SYNDROME: A RANDOMIZED PLACE-
BO-CONTROLLED TRIAL.  International Journal of Physiotherapy, 3(3), 337-345.


