ORIGINAL ARTICLE

Nr 2020;10 (3):364-375

Kinesio Tape In Shoulder Rotator Cuff
Tendinopathy: A Randomized, Blind Clinical Trial

L. Martins da Silva?, G. Maciel Bello?, B. Chuaste Flores?, L. Silva Dias?, P. Camargo?,
L. F. Mengue?, V. Roque?, M. dos Santos Junior?, I. Rodrigues’, G. Zanelatto', M. B.

Dohnert?, R. B. Daitx’

" Physiotherapy Course, Lutheran University of Brazil, Torres, RS, Brazil
2 Lutheran University of Brazil, Torres, RS, Brazil
3 Teaching and Extension Laboratory in Orthopedic Trauma Physiotherapy (LAPEFITO), Gurupi University (UnirG),

Gurupi, Torres, Brazil

CORRESPONDING AUTHOR:
Marcelo Baptista Dohnert

1530 Gioas Street

apartment 900 A

Bairro Centro 77410-010
Gurupi, Torres, Brazil

E-mail: mdohnert@hotmail.com

DOI:
10.32098/mltj.03.2020.03

LEVEL OF EVIDENCE: 1B

BACKGROUND

SUMMARY

Background. Shoulder pain is a very common musculoskeletal disorder that affects
many people, with rotator cuff (RC) injury as one of its main causes.

Objective. To analyze the efficacy of KT, both isolated and associated with exercise, on
pain and function of patients with shoulder RC injuries.

Method. A randomized, blind clinical trial with sixty (60) participants with RC inju-
ries, randomized into exercise group (EG), in which participants performed an exer-
cise protocol; kinesio tape group (KTG), with application of the elastic bandage; and
exercise + kinesio tape group (EKTG), in which participants performed both proto-
cols. We evaluated pain intensity, active and passive mobility, muscle strength, and
function.

Results. All intervention groups significantly improved pain, disability, and function.
Regarding the latter, EKTG showed significantly greater improvements than EG and
KTG (p<0.05). In addition, EKTG improved muscle strength in all evaluated move-
ments. Groups EG and EKTG improved range of motion in all evaluated movements,
for both the right and left shoulder.

Conclusions. Exercises were the basis of the treatment of RC injury. When associated
with an exercise protocol, kinesio tape (KT) enhanced the effect of exercise in patients
with shoulder RC injury. In isolation, KT was effective in reducing pain. Brazilian Clin-
ical Trials Registry (REBEC) RBR-65qh7j.

KEY WORDS
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RC rupture, and bursitis (1). Rotator cuff (RC) ruptures are

Shoulder pain is a very common musculoskeletal disorder
that affects many people.! It causes significant disability, and
rotator cuff injury is one of its main risk factors (2,3). The
prevalence of shoulder pain ranges from 6.9 to 26.0% (1,4).
Among the various conditions that may affect people with
shoulder pain, subacromial impingement syndrome (SIS)
has the highest prevalence and accounts for 36% of shoul-
der disorders (5). Subacromial impingement syndrome or
SIS is a generic term used to define lesions affecting struc-
tures in the subacromial space, such as RC tendinosis, partial
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a common cause of shoulder dysfunction and can lead to
numerous functional deficits, including decreased range of
motion (ROM), pain, and muscle weakness (6). Rotator cuff
injuries and subacromial impingement are among the most
common diagnoses in the shoulder region (7) being one of
the most common causes of shoulder dysfunction (8). These
events occur mainly in patients aged between 40 and 60 years
and may be traumatic or degenerative (9). Their etiology is
multifactorial (10,11) and age is a factor that predisposes to
tendon degeneration (10,11). When associated with muscle
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overuse, repair does not occur properly, resulting in disor-
ganization and tendon thickening (a process called tendino-
sis) (11).
Initial treatment of RC injuries is conservative and empha-
sizes rehabilitation programs as opposed to surgical inter-
ventions.? Shoulder rehabilitation programs generally focus
on strengthening shoulder and shoulder girdle (more specif-
ically, RC) muscles (2). Several studies prove the effective-
ness of an eccentric strengthening program for shoulder
rotator cuff (12).
Kinesio tape (KT) is used with or without other physiother-
apeutic interventions, especially to control pain, inflam-
mation, and improve functional activity in patients with
shoulder pain (3,13). It is usually used as an adjunct in the
rehabilitation of injuries (3,13). After KT application, there
is an increase in interstitial space leading to an increase in
blood and lymphatic flow, with consequent decreased pres-
sure on the underlying soft tissues.!* Kinesio tape may be an
interesting option for improving shoulder neuromuscular
control, with wide application in clinical practice (15). It has
been argued that KT can reduce symptoms and functional
limitations by improving proprioceptive feedback (13,16).
Moreover, KT has been reported to increase subacromial
space in healthy individuals (7,9).
Exercise programs that not only focus on scapular muscle
strengthening but also emphasize motor control, including
quality of movement, have been advocated for the treat-
ment of individuals with RC injuries and included in shoul-
der sports injury prevention programs (17). Exercises play
a fundamental role in the treatment of RC injuries (16).
Studies show that several benefits can be obtained from
physiotherapeutic exercises'®!” such as active and passive
range-of-motion exercises, Codman pendulum exercises,
stretching, and isometric and isotonic exercises. Eccentric
exercises have been reported in the literature as the most
recommended for treating degenerative tendon diseas-
s (20). Eccentric training consists in the contraction of a
muscle to control or slow down a load, while the muscle and
tendon stretch or remain stretched (21). This technique has
been recommended in the treatment of several pathologies
such as Achilles tendon tendinopathy, patellar tendinopa-
thy, lateral elbow epicondylitis, and RC (21). Other physi-
ological processes that justify the use of eccentric exercises
are increased fibroblast activity, accelerated collagen forma-
tion, formation and increase of type I collagen, and collagen
organization and alignment (tendon remodeling) (22,23).
This study is justified by the controversy found in the
current literature on the effect of KT, either in isolation or
associated with kinesiotherapeutic approaches, on gener-
al musculoskeletal disorders, especially in the treatment of
partial injuries of shoulder rotator cuff.
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Here, we evaluate the effects of KT, either in isolation or
associated with exercise, on RC injuries. Variables assessed
were: pain, joint mobility, muscle strength, and shoulder
function in patients with RC injury.

MATERIALS AND METHODS
Study design

This was a randomized, blind clinical trial conducted at
the Physiotherapy Clinic School of the Lutheran University
of Brazil (Torres-RS) from August 2017 to June 2019. The

study was registered in the Brazilian Clinical Trials Registry
(REBEC) under the identification number RBR-65gh7].

Sample calculation

The pain level assessed by VAS was used as the primary
outcome to calculate sample size. Based on the study by
Tantawy and Kamel (24), we estimated the mean and stan-
dard deviation of the initial pain of the study participants to
be 4.9 +. 1.8 in the experimental group and 4.8 + 1.6 in the
control group; and the mean and standard deviation of the
final pain, i.e., after six weeks of treatment, to be 3.3 + 1.4
for the eccentric training group and 4.1 + 1.5 for the tradi-
tional training group. Using a study power of 80%, a signif-
icance level of 95%, and a sample size ratio of 1: 1: 1 (KT
group: exercise group: KT + exercise group), we estimat-
ed 16 participants for each group, totaling 48 participants.
Believing that losses and refusals would be around 20%, we
reached the final number of 20 participants for each group,
totaling 60 participants.

Sample randomization

After the initial assessment, eligible participants were
randomized through a list of random numbers provided by
the EPI-Info® software. These participants chose a sealed
envelope containing a random number corresponding to
one of the intervention groups, previously defined by the
list of random numbers. Participants were randomly divid-
ed into exercise group (EG), performing only one exercise
protocol consisting of seven exercises; Kinesio tape group
(KTG), where only the elastic bandage was applied to
participants; and exercise + Kinesio tape group (EKTG),
which performed both KT and exercise protocols, totaling
60 patients.

Eligibility Criteria

Eligibility criteria are shown in table 1.
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Table I. Study inclusion and exclusion criteria.

Inclusion criteria

Exclusion criteria

Patients aged 18 to 70 years

Patients with history of shoulder dislocation and positive
displacement apprehension test

Having signed the Informed Consent Form (ICF)

Intratendinous rotator cuff calcifications

Subacromial pain (grade 3 or more on VAS) for at least three
months

Proximal humeral fracture

Two of three positive impingement tests (Jobe, Hawkins-
Kennedy, Neer) performed by an independent expert

Diagnosis of complete tendon rupture in the rotator cuff

Diagnosis of complete tendon rupture in the rotator cuff

Previous shoulder surgery

Adhesive capsulitis

Type IIT acronym (Bigliani classification) on x-ray

Use of corticoid infiltrates within three months prior to the study

Rheumatic and neurological diseases

Patients with cognitive impairment that prevents them from
understanding the exercises

Patients with skin hypersensitivity to Kinesio tape or bandage

Patients undergoing or having undergone physiotherapy treatment
in the last 3 months

DATA COLLECTION

The evaluation protocol was performed at three moments.
The initial evaluation was performed prior to randomization;
the second evaluation after the end of the intervention; and
the third (follow-up) at 90 days after the end of the interven-
tion protocol. Evaluations were performed by an indepen-
dent, previously trained, blind evaluator (who did not know
which group the research participant belonged to).

Anthropometric evaluation

Body mass index (BMI) was calculated by measuring body
height and weight.

Pain intensity assessment

Pain intensity was measured using the Visual Analogue Scale
(VAS). In this scale, the patient is asked about his/her pain level
on a scale from zero to ten, where zero means total absence of
pain and ten the maximum tolerable pain (25). The intensity
of pain at rest was assessed 24 hours prior to evaluation.

Muscle strength assessment

Maximal voluntary isometric contraction (MVIC) was eval-
uated by manual dynamometry. Muscle strength of the
rotators and deltoid was measured using a Chattanooga®
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push-pull dynamometer. The peak of maximum voluntary
isometric force was measured at the average arc angle of
each movement. The average of two of the three measure-
ments taken was used as the maximum voluntary isometric
contraction (MVIC), as described by Ling et a/l. (26).

For flexion, abduction, and extension movements, the
participant remained standing. The shoulder was oriented at
0°. The dynamometer was positioned above the elbow, and
the resistance applied perpendicular to the distal humerus,
one centimeter above the lateral epicondyle. The partic-
ipant was asked to apply a force contrary to the position
of the dynamometer. Participants maintained the positions
mentioned while the examiner applied the force through
the dynamometer with the participant accumulating maxi-
mum tension in one to two seconds and maintaining tension
for four to five seconds.

External and internal rotation movements were tested with
the participant lying supine, shoulder at 90° abduction and
90° elbow flexion. The dynamometer was positioned one
centimeter below the wrist, perpendicular to the dorsal
distal forearm, and one centimeter proximal to the ulnar
styloid. The participant was asked to apply a force contrary
to the position of the dynamometer. Two measurements
were taken for each strength test, with a 30-second rest
between measurements to allow muscle recovery. The aver-
age of the two measurements of each strength test was used
for data analysis.

Muscles, Ligaments and Tendons Journal 2020;10 (3)
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Range of motion assessment

Active and passive movements of flexion, abduction, exten-
sion, internal and external rotation were measured using
a universal goniometer for determining ROM. To assess
shoulder joint flexion and extension mobility, the partici-
pant remained standing. The goniometer axis was posi-
tioned centrally at the glenohumeral joint, with the fixed
arm perpendicular to the ground, and the movable arm
positioned in line with the axis of the participant’s arm. For
abduction, the central axis of the goniometer was positioned
in the posterior glenohumeral joint. To assess rotation, the
participant was placed in the supine position with the shoul-
der abducted at 90° and the elbow flexed at 90°. The central
axis of the goniometer was positioned over the olecranon of
the ulna. The fixed arm was positioned perpendicular to the
ground, while the movable arm was positioned in line with
the patient’s forearm.

FUNCTION ASSESSMENT

Data regarding function and disability were collected
through function and quality of life questionnaires (UCLA
(27), modified) and the Shoulder Pain and Disability Index
(SPADI) (28). The University of California, Los Ange-
les (UCLA) scale assesses pain intensity, shoulder func-
tion, active range of motion, muscle strength, and patient
satisfaction. The higher the score obtained, the better the
patient’s functional level. A score of 34-35 points corre-
sponds to excellent results, 28-33 points correspond to good
results, 21-27 points correspond to reasonable results, and
0-20 points correspond to bad results. The Constant-Mur-
ley score assesses pain and disability in patients with shoul-
der disorders. It has two subjective parameters (pain and
daily living activities) and two objective parameters (range
of motion and muscle strength). The scale totals 100 points,
of which 35 are allocated to subjective parameters and 65
to objective parameters. Finally, the Shoulder Pain and
Disability Index (SPADI) is a quality of life questionnaire
designed to assess pain and disability in shoulder disor-

Table Il. Exercise program.

ders. It consists of thirteen items with two dimensions, one
for pain and the other for functional activities. The final
questionnaire score obtained separately for each dimen-
sion is converted into percentages ranging from zero to one
hundred, with the highest score indicating the worst condi-
tion of shoulder dysfunction.

EXERCISE PROTOCOL

For participants in the exercise group, the intervention
protocol consisted of a program with seven eccentric exer-
cises. The program lasted four weeks and the sessions
were held three times a week. As the patient became more
familiar with the program and progressed in mobility and
strength weekly, the load of each exercise was increased by
0.5 kg per week until reaching 1 kg; from the last week until
the end of the intervention protocol, the load was 2 kg. The
increase in weekly load was suspended only in case of main-
tenance of pain on movement or lack of strength to progress

further (table IT).

KT intervention

Kinesio tape was applied according to the protocol for RC
tendinitis/shoulder impingement suggested by Kase (18). For
groups KTG and EKTG, KT was applied twice a week for
four weeks and was replaced every three days. Each partici-
pant used three tapes. The first tape (Y-shaped) was applied
over the supraspinatus and infraspinatus muscles, anchored
towards their origin (18). The tape was applied using a 15
to 25% tension, with the participant in a contralateral incli-
nation of the cervical spine to the shoulder, and the arm in
internal rotation at the back (figure 1). The second tape (also
Y-shaped) was applied bypassing the deltoid muscle belly,
with a 15 to 25% tension, also towards the origin (18). A
portion of the tape bypassed the anterior part of the deltoid,
with the arm in horizontal abduction and in external rota-
tion. The other portion of the tape bypassed the posterior
aspect of the posterior deltoid, being applied with the arm

Exercise 1. Sitting. Performs shoulder/scapular elevation up to 90° (15 repetitions).

Exercise 2. Sitting. Performs internal rotation as if scratching the back (15 repetitions).

Exercise 3. In lateral decubitus, arm supported, elbow at 90°, performs external rotation (15 repetitions).

Exercise 4. In lateral decubitus, arm supported, performs internal rotation (15 repetitions).

Exercise 5. In supine position, performs shoulder/scapular elevation up to 90° (15 repetitions).

Exercise 6. In prone position, with one arm off the examination table, performs extension movement (one-arm rowing exercise) (15

repetitions).
Exercise 7. In orthostasis, performs wall push-ups (15 repetitions).

Muscles, Ligaments and Tendons Journal 2020;10 (3)
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in horizontal adduction and in internal rotation, as if touch-
ing the contralateral hip (figure 1) (18). Finally, the third
tape (I-shaped) anchored the other two from the coracoid
process towards the scapular spine, using a tension of 50 to
75%, with upper limb flexion and slight horizontal adduc-
tion (figure 1) (18). All participants were monitored for
signs of hypersensitivity or allergy to KT. In the presence of
these signs, the bandage would be removed and the patient
referred for medical evaluation at the health network.

STATISTICAL ANALYSIS

Statistical Package for Social Sciences (SPSS) version 23.0
was used for data analysis. Data were initially expressed as
frequency, mean, median and standard deviation. After-
wards, the normality of data distribution was analyzed using
the Shapiro-Wilk test.

For intragroup comparisons (EG, KTG, and EKTG) at the
various times of the study, parametric data were statistical-
ly analyzed by one-way analysis of variance (ANOVA) for
repeated measures followed by Bonferroni post-hoc test.
For intergroup comparisons, one-way analysis of variance
(ANOVA) was used followed by Tukey post-hoc test, both
at pre- and postintervention and 90 days after the interven-
tion protocol. For nonparametric variables between groups,
the Kruskal-Wallis and Friedman tests were used for intra-
group analysis. The significance level established for all
statistical tests was p<0.05.

RESULTS

The initial sample consisted of 60 participants randomly
assigned to exercise group (EG) (n=20), Kinesio tape group
(KTG) (n=20), and exercise + Kinesio tape group (EKTG)

(n=20). All participants completed the final evaluation.
However, in the follow-up assessment, there were two loss-
es in EG, one for withdrawal and one participant who was
referred for surgery. Moreover, EKTG had a loss due to arm
fracture. No side effects were observed regarding the use
of KT or the progression of the proposed exercises in the
study participants. Thus, 57 patients completed the study
(figure 1).

Table III shows the initial characteristics of the sample. The
groups were homogeneous regarding the analyzed variables.
All intervention groups improved pain after the interven-
tion and maintained this reduction in the follow-up assess-
ment. There were no significant differences between groups
(figure 3).

Considering UCLA scores, all groups significantly improved
function after the intervention. In the follow-up assess-
ment, EKTG showed a significantly higher score than KTG
(p=0.022) (figure 4).

All groups also significantly improved disability from base-
line to endpoint, as assessed by the SPADI-Brazil question-
naire. In the follow-up assessment, EKTG showed a signifi-
cantly higher score than KTG (p=0.041) and EG (p<0.024)
(figure 5).

The exercise + Kinesio tape group (EKTG) significantly
increased right shoulder mobility (p<0.05). For this group,
flexion and internal rotation range of motion were signifi-
cantly higher compared to KTG (p=0.02). The exercise
group (EG) significantly increased active ROM of flexion,
abduction, and external and internal rotation at the end
of the protocol (p<0.05). The Kinesio tape group (KTG)
improved only abduction and external rotation ROM
(p<0.05) (table IV).

Participants with left shoulder pain in the EKTG
improved all active ROM (p<0.05). For EG participants,

Figure 1. Application of Y-shaped Kinesio tape in the scapula (A); Y-shaped Kinesio tape in the deltoid (B); and I-shaped Kine-
sio tape for anchorage and scapulohumeral joint positioning (C).
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Figure 2. Study flowchart.

only extension ROM did not significantly increase after
the intervention. In turn, KTG participants increased
only flexion and abduction ROM (p<0.05) (table V).
There were no differences between groups in the differ-
ent evaluation times.

The muscle strength of patients with right shoulder pain,
represented by the maximum voluntary isometric contrac-
tion (MVIC), did not differ significantly between groups
in the different moments of the study. The Kinesio tape
group (KTG) significantly improved only flexion and
external rotation ROM of the right shoulder (p<0.05) at
the end of the protocol. The exercise + Kinesio tape group
(EKTG) increased muscle strength in flexion (p<0.05),
external rotation (p<0.01), and internal rotation (p<0.01)
ROM of the right shoulder at the end of the protocol.
However, muscle strength increased significantly for all
ROM from baseline to follow-up (p<0.05). Participants in
the EG significantly increased strength in flexion, abduc-
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tion, and internal rotation ROM of the right shoulder at
the end of the intervention (p<0.05). For flexion ROM,
this strength gain remained at the follow-up assessment
(p<0.05) (table VI).

The muscle strength of patients with left shoulder pain
did not differ significantly between groups at the different
times of the study. The Kinesio tape group (KTG) signifi-
cantly increased muscle strength for external rotation only
at the follow-up assessment (p<0.05). Participants in the
EKTG significantly improved strength from baseline to
endpoint only in external rotation ROM of the left shoul-
der (p<0.05). The exercise group (EG), in turn, did not
significantly improve left shoulder ROM (table VII).

Table Ill. Sociodemographic characteristics of the sample
(n=60).

Intervention Group

KTG EKTG EG p-value
(n=20) (n=20) (n=20)
Age, years (+sd) 4865+ 4695+ 4920+ 0.88*
10.27 10.74 13.13
Gender, n (%) 0.37°
Male 6(30.0) 8 (40.0) 4(20.0)
Female 14 (70.0) 12 (60.0) 16 (80.0)
Skin color, n (%) 0.15%
White 17 (85.0) 19(95.0) 8(100.0)
Black 3 (15.0) 1(5.0) 0(0.0)
Affected 0.58%
shoulder, n (%)
Right 9(45.0) 10(50.0)0 6(30.0)
Left 7 (35.0) 7 (35.0) 7 (35.0)
Both 4(20.00 3(15.0) 7 (35.0)
Occupation 0.14%
General 4(20.0) 0(0.0) 1(5.0)
services
Housekeeper 2 (10.0) 6(30.0) 3 (15.0)
Bricklayer 2 (10.0) 0(0.0) 0(0.0)
Cook 2 (10.0) 0 (0.0) 0(0.0)
Others 10 (50.0) 14 (70.0) 16 (80.0)
Time of pain, 4.95 + 5.00 £ 4.88 + 0.98*
years (+ sd) 5.63 8.05 8.99

Legend: kg: kilogram; cm: centimeters; KTG: Kinesio tape group; EKTG:
exercise + Kinesio tape group; EG: exercise group.

# One-way ANOVA.

$ Chi-square.
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Figure 3. Pain level (VAS) in study groups (n=60)

#p=0.001 compared to baseline. ANOVA for repeated measures.
$ p=0.02 compared to baseline. ANOVA for repeated measures.

p=0,022
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Figure 4. UCLA questionnaire score in study groups (n=60)

#p=0.001 compared to baseline. ANOVA for repeated measures.
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Figure 5. Total SPADI questionnaire score in study groups (n=60).
# p=0.001 compared to baseline. Student t test.
$ p<0.05 compared to KTG. One-way ANOVA.
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DISCUSSION

The present study evaluated the efficacy of KT, both isolat-
ed and associated with exercise, on pain, disability, mobility,
and strength in subjects with RC injury. Oliva et a/. (29), in
their guideline about rotator cuff tears, report that the exer-
cise demonstrates some advantages, in an isolated or asso-
ciated way in an Individual Rehabilitation Project (PRI) in
patients with rotator cuff tears. Pain intensity decreased in all
study groups from baseline to endpoint and follow-up. This
result is corroborated by the study by Kocyigit et al., (30)
who investigated the effect of KT on pain intensity, strength,
and mobility in 41 patients with RC injury allocated to KT
group (n=21) and placebo KT group (n=20). The authors
prescribed a Codman pendulum exercise program with three
sets of 10 repetitions per day for all patients (30). The exper-
imental KT group significantly reduced pain intensity (30).
The authors concluded that KT immediately improved pain
in all patients with RC injury (30). Kinesio tape, in conjunc-
tion with other physiotherapy interventions, can facilitate or
inhibit muscle function, maintain joint positioning, reduce
pain, and provide proprioceptive feedback to achieve and
maintain body alignment (31). Increased proprioceptive
feedback by sensory stimulation from KT application may
strengthen postural control and facilitate the return to previ-
ous muscle activity (32). Another probable explanation of the
effect of KT on pain modulation relates to the pain gate theo-
ry, where it is suggested that the bandage stimulates neuro-
muscular pathways. This mechanical stimulation provided
by KT activates fast conducting fibers performing synapses
with inhibitory interneurons, which closes the pain gate, not
allowing the passage of nociceptive stimuli (33,34). Micinilli
et al. approached 21 patients with rotator cuff tendinopa-
thy using real KT and sham KT. Both groups performed the
same exercises protocol. The authors observed that KT can
facilitate the immediate reduction of pain during rehabilita-
tion, probably due to the mechanism of the pain gate, which
KT produces sensory stimulus, which reduces the noci-
ceptive signal (35). Similarly, Aguilar-Ferrandiz et al. (36)
investigated the effect of KT and placebo KT application
in women with chronic venous insufficiency. One hundred
and twenty postmenopausal women with mild to moderate
chronic venous insufficiency were randomly assigned to GK
(n=60) group, who received standardized KT treatment (15
to 50% tension) for gastrocnemius muscle enhancement and
ankle functional correction; and placebo KT group (n=60)
(36). Pain level and overall health were recorded at baseline
and after four weeks of treatment (36). The authors conclud-
ed that KT therapy improves pain symptoms and periph-
eral venous flow and may slightly increase overall health
in women with chronic venous insufficiency for up to four
weeks after treatment (36).

Muscles, Ligaments and Tendons Journal 2020;10 (3)
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Table IV. Active range of motion (ROM) of participants with right shoulder pain (n=39).

Variable Initial Final Follow- p-value Initial Final Follow- p-value Initial  Final Follow- p-value
up up up
Flexion 141.70 154.05 147.60 0.057 15042 16421 163.58 + 0.006 140.78 + 161.67 = 15872+ 0.000 0.02
(m=sd) + +24.68" +24.66 +2147 + 13.99* 29.63 19.69% 2054 +
27.14 19.328
Abduction  132.65 149.65 141.85  0.037 144.10 161.05 159.79 = 0.007 135.67 + 158.00+ 15222+ 0.002 0.02
(m=sd) + +26.24* +28.44 +29.30 + 18.39% 31.33 18.01% 22.28* +
31.61 22.01%
Extension 4574 4830+ 4340+ 0.114 3794+ 50.16+ 4526+ 0.002 4622+ 5039+ 4828+ 0250 0.05
(m=sd) + 11.80 10.61 7.56 9.09% 12.67 1251 10.65 13.96
13.19
Ext.Rot. 6470 7830+ 7400+ 0008 69.89+ 7447+ 8184+ 0022 6472+ 8444+ 7939+ 0013 0.08
(m=sd) + 11.41%  17.07 4.29 3.85 9.25* 22.59 7.83% 9.68* +
18.00
Int. Rot. 6440 7315+ 7325+ 0.130 69.78 + 82.68 + 83.00+ 0.010 7277+ 8228+ 7955+ 0.023 0.02
(m=sd) + 10.97 22.63 2549  12.14* 12.00 17.59 8.52¢ 10.38 +
23.76
Legend:
$ p<0.005 compared to the baseline of the same group. One-way ANOVA for repeated measures.
# p<0.05 compared to the baseline of the same group. One-way ANOVA for repeated measures.
t p=0.02 between EKTG and KTG. One-way ANOVA.
Bold data indicate significant values.
Table V. Active range of motion (ROM) of participants with left shoulder pain. (n=35).
KTG EKTG EG P-value
(n=11) (n=10) (n=14)
Variable  Initial  Final Follow- p-value Initial Final Follow- p-value Initial Final Follow- p-value
up up up
Flexion 14345 159.05 161.00+ 0.009 1148.95 163.94 167.74 + 0.001 14828 165.78 159.28 =+ 0.001  0.95
(m + sd) +2143 +18.14* 15.39% +21.77 +15.28% 13.58° +23.86 +14.21% 24.08
Abduction 14040 155.00 15825+ 0.010 14421 161.47 162.00+ 0.001 14450 16178 155.17 + 0.011 0.88
(m + sd) +28.67 +24.65" 18.99% +2498 +1847% 19.17* +30.24 +16.62% 26.17
Extension 48.15+ 50.80+ 4920+ 0.234 3979+ 50.63+ 50.00+ 0.000 4594+ 4878+ 5094+ 0.175 0.67
(m + sd) 11.86  7.90 10.70 8.61 9.21% 11.40% 1036 11.62 11.05
Ext.Rot. 6780+ 7645+ 7465+ 0068 6942+ 7653+ 81.84+ 0.002 7733+ 88.67+ 86.06+ 0.005 031
(m + sd) 16.54 11.38 14.56 1540 15.84 9.25 13.78  9.89% 5.99*
Int. Rot. 7296+ 8090+ 79.85+ 0.18 7584+ 9132+ 8863+ 0.000 6361+ 81.89+ 7811+ 0.007 0.82
(m +sd) 20.39 13.76 19.79 27.69 18.47% 8.53 23.45 13.96% 11.30*

$ p<0.005 compared to the endpoint of the same group. One-way ANOVA for repeated measures.
# p<0.05 compared to the baseline of the same group. One-way ANOVA for repeated measures.

Bold data indicate significant values

The UCLA scale showed an increase in functional and qual-
ity of life scores from baseline to endpoint in all groups of
the present study. For these variables, EKTG demonstrat-
ed a better outcome than KTG in the follow-up assessment.
Corroborating these results, Sahin et al. (37) evaluated 99
patients with RC injury, assigned to nonsteroidal anti-inflam-
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matory group (n=33); KT + nonsteroidal anti-inflammato-
ry group (n=33); and subacromial corticosteroid injection
+ nonsteroidal anti-inflammatory group (n=33). All three
groups showed significant improvements after intervention
(37). However, the KT + nonsteroidal anti-inflammatory
group and the subacromial corticosteroid injection + nonste-
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Table VI. Muscle strength (MVIC) of participants with right shoulder pain (n=39).

KTG (n=13) EKTG (n=13) EG
(n=13)
Variable  Initial  Final Follow- p-value Initial Finall Follow- p-value Initial Final Follow-  p-value
up up up

Flexion 530+ 617+ 497+ 0041 539+268 7.03+ 6.89 = 0008 55+ 731=x 6.28 + 0.004
(m +sd) 2.72 3.61% 2.27 4.14* 3.94*% 3.81 4.60° 4.39*

Abduction 547+ 640+ 530+  0.132 544+212 69 = 6.84 + 0.011 489+ 6.67+ 6.17 £ 0.024
(m+sd) 255 3.56 2.83 3.89 3.80% 3.02 3.98* 4.30

External 6.07+ 770+ 580+  0.024 4.84+258 847 = 8.68 £ 0.000 6.00+ 7.64x 6.86 + 0.167
rotation 3.81 4.20* 3.20 4.79% 3.96% 4.04 4.62 4.40

(m + sd)

Internal 713+ 797 715+ 0065 571+2.63 855 853 + 0.006 633+ 8.14=x 6.75 0.050
rotation 3.62 4.60 4.69 4518 5.27% 4.01 4.53% 4.00

(m + sd)

# p<0.05 compared to the baseline of the same group. One-way ANOVA for repeated measures.

$ p<0.01 compared to the endpoint of the same group. One-way ANOVA for repeated measures.

Bold data indicate significant values.
Table VII. Muscle strength (MVIC) of participants with left shoulder pain (n=35).

KTG (n=11) EKTG (n=10)
Variable Initial Final Follow- p-value Initial Final Follow-  p-value Initial Final Follow-up p-value
up up

Flexion 558+ 650+ 577+ 0.067 589+ 6.66+432 7.05+ 0227 561+ 625+ 6.08«+ 0.554
(m +sd) 3.04 3.63 3.49 238 3.58 3.22 4.04 4.07

Abduction, 592+  7.00 % 6.35 + 0.069 568+ 5.69+292 7.16+ 0.162 477+ 6.03+ 581« 0.230
(m + sd) 3.01 3.40 3.29 2.13 3.33 3.05 3.99 4.01

External 672+ 822« 6.92 = 0.022 584+ 8.08=% 7.74 = 0.039 550+ 7.03+ 7.28% 0.113
rotation (m  3.55 451 4.23% 2.80 4.81* 3.66 2.94 3.87 4.74

+sd)

Internal 758+ 820 7.88 + 0.367 684+ 834+498 932 0.080 650+ 728+ 775+ 0.175
rotation (m  3.69 4.54 4.98 4.35 4.94 4.14 3.38 4.28

+ sd)

# p<0.05 compared to the baseline of the same group. One-way ANOVA for repeated measures.
$ p<0.005 compared to the baseline of the same group. One-way ANOVA for repeated measures.
& p<0.05 compared to the endpoint. One-way ANOVA for repeated measures.

Bold data indicate significant values.

roidal anti-inflammatory group showed a greater tendency
for improvement in all variables. The authors then conclud-
ed that the addition of KT or subacromial corticosteroid
injection to treatment with anti-inflammatory drugs seems
to have a significant and similar effect in patients with RC
injuries (37). Therefore, KT may serve as an alternative treat-
ment when corticosteroid injection is contraindicated (37).

The SPADI-Brazil questionnaire showed statistically signif-
icant results for functional and quality of life scores in all
study groups. However, EKTG showed a statistically signif-
icant improvement at follow-up when compared to EG and
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KTG. Kaya et al. addressed 54 patients diagnosed with SIS
allocated to KT + exercise group (n=28) and manual ther-
apy + exercise group (n=26) (38). Shoulder pain and func-
tionality were evaluated (38). After intervention, there were
significant differences in both groups in terms of decreased
pain and improved disability, demonstrating that exercise is
the basis for improvement in these patients (36). However,
only the KT + exercise group showed a significant reduc-
tion in nighttime pain (38). Simsek ez a/. (2013) conducted a
similar study evaluating strength, pain, ROM, and disability
on the 5% and 12 day of treatment of 38 subjects with SIS,
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assigned to KT + exercise group (n=19) and placebo KT +
exercise group (n=19) (39). Both groups improved scores
at the 5™ and 12 day of evaluations (p<0.05). In compar-
isons between groups, movement pain and disability score
improved significantly in the KT + exercise group on day
5 (p<0.01) (39). Nighttime pain, movement pain, disabili-
ty score, shoulder external rotation strength, and pain-free
shoulder abduction ROM improved significantly in the KT
+ exercise group on the 12* day (p<0.05) (39). However,
passive shoulder flexion ROM increased more in the place-
bo KT + exercise group on the 12 day (p<0.05) (39). The
authors suggest that the reduction of pain and disability in
the KT + exercise group occurred due to traction generated
by the tension applied along the tape in the area of interest,
thus increasing blood flow and producing neurophysiolog-
ical effects to prevent pain transmission through the mech-
anism proposed in the pain gate theory (39). Notwithstand-
ing, KT has shown effective short-term results (39). The
authors concluded that the addition of KT to the exercise
program appeared to be more effective than the exercise
program alone for treating SIS (39).

Range of motion (ROM) in the affected shoulder showed
that EKTG improved all evaluated movements. Corrobo-
rating these findings, Subasti et /. (40) investigated the effi-
cacy of KT compared to subacromial injection of betameth-
asone and prilocaine associated with a three-month exercise
program, including stretching and strengthening exercis-
es in 70 patients with RC injury (40). Participants were
randomly assigned to injection group (n=35) and KT group
(n=35) (40). Kinesio tape (KT) was applied three times for
five consecutive days, with a two-day interval between appli-
cations (40). All patients were evaluated at baseline and one
and three months after intervention (40). Significant differ-
ences were detected in pain and SPADI scores, as well as
in ROM measurements in both groups (40). No signifi-
cant differences were detected between groups, except for
the degree of active flexion in favor of the KT group(40).
Together with an exercise program, both KT and steroid
injection therapy have been found to be effective in treat-
ing RC injuries. Thus, KT may be an alternative treatment
option in the rehabilitation of RC injuries, especially when a
noninvasive technique is required (40).

Muscle strength of the affected right shoulder showed statis-
tically significant differences in KTG only in flexion and
external rotation measurements. In turn, EKTG participants
showed a statistically significant improvement in all move-
ments. Finally, EG improved all movements at endpoint,
except for external rotation. Groups KTG and EKTG
improved muscle strength of the affected left shoulder in
external rotation only. In contrast, EG did not improve any of
the movements. The improvement in muscle strength, most
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significant in the KT group, can be justified by the action
of KT in facilitating muscle activity and in the immediate
increase of muscle strength, which may be due to concen-
tric traction of the fascia (35). In a crossover study, Hsu ez
al.(41). compared the effects of therapeutic KT (Y-shaped
tape with 25% tension) and placebo KT (Y-shaped tape
without tension) in baseball players with RC injuries in two
weekly sessions with three-day intervals (41). Three-dimen-
sional scapular movements and electromyographic (EMG)
activities of the upper and lower trapezius and anterior
serratus muscle were measured during shoulder elevation
with a 2-kg load and were performed three consecutive
times to collect electromyographic data (41). Lower trape-
zius strength was tested before and after each KT application
(41). Results showed that the therapeutic KT group signifi-
cantly increased 30° and 60° posterior scapular inclination
during arm elevation (41). Moreover, this group increased
lower trapezius muscle activity in the 60-30° arm adduc-
tion compared to placebo KT (41). These improvements
led to positive changes in scapular movement and muscle
performance (41). The results supported the use of KT as
an adjunct to the treatment of RC injuries, corroborating
the present study, which demonstrated that exercise-associ-
ated KT significantly improved all movements tested in the
study participants with right shoulder pain. Leong and Fu
(42). approached 43 volleyball athletes through three taping
protocols, with and without tension. The authors analyzed
the subacromial space and observed that athletes with CR
tendinopathy demonstrated less reduction in the subacromi-
al space with rigid scapular taping during the early abduc-
tion of the arm (42). Tapings applied to the scapula showed
no effect in the subacromial space during arm rest at 0° of
shoulder abduction (42). However, they showed less space
reduction during active shoulder abduction from 0° to 60° in
athletes with RC tendinopathy (42). This may indicate better
control of the subacromial space during active arm abduc-
tion (42). The possible mechanism for the observed changes
may be via skin stimulation. To support this assumption, is
checked an earlier activation of the scapular muscles during
the arm abduction and an increase in the lower trapezius
activities during arm elevation (42). Therefore, therapeu-
tic taping can improve neuromotor control of the scapular
muscles for better control of the scapula and preserve the
subacromial space during abduction of the arm (42).

Even if there is some clinical efficacy of applying adhesive
tape, there is insufficient evidence of rehabilitation benefits
to strongly recommend the application of KT in isolation
(35).Other studies that investigate the effect of KT in the
treatment of other joints, such as the knee, confirm that KT
can support rehabilitation therapy. However, there are no
significant effects in terms of recovery(35).
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More expressive results were obtained when associating KT
with the exercise program, indicating important benefits
from the optimization of exercises on the pain and function
of these patients. Therefore, it seems to us that KT acts as
an important adjunct in the recovery of rotator cuff injuries.

STUDY LIMITATIONS

Our study has some limitations that prevent the extrapola-
tion of results. Initially, the sample - despite being calculat-
ed - is small. Moreover, a short follow-up period after the
intervention prevents us from observing these results over
time. We also chose to analyze the variables only including
subjects with affected dominant and nondominant shoul-
der, which further reduces our sample, being a possible
bias for extrapolating the results. The lack of a control or
placebo group also hinders the extrapolation of findings.
In addition, the lack of use of an isokinetic dynamometer
to verify the strength of the study participants may be a
limitation. This type of dynamometer has been cited by
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