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Abstract
Purpose  Disturbance of scapulohumeral rhythm has been shown to play a major role in subacromial impingement syn-
drome. Exercise, taping and subacromial injection are first ray conservative treatment modalities. We aimed to correct 
scapulohumeral rhythm with kinesio taping and exercise program via focusing on especially periscapular muscles not on 
glenohumeral structures to achieve scapulothorasic stabilization.
Material and Methods  Seventy five patients were divided into three groups randomly with different treatment modalities 
which are only exercise group (Group 1), kinesiotaping + exercise group (Group 2), and injection + exercise group (Group 
3). Western Ontario Rotator Cuff Index (WORCI), Quick Disability of arm, shoulder, hand (Q-DASH), Constant- Murley 
Scores (CMS) were evaluated for each patient at the beginning, 15th and 60th days and compared in time and technique 
manner. Scores were analyzed statistically with One-way ANOVA and Chi-square tests.
Results  All the three groups had better results in short and long term follow ups as compared to initial admission. But in the 
second group 15th and 60th day results were superior to other groups significantly (p < 0,001).
Conclusions  Most of recent studies using kinesio taping were focused on mechanical correction of humerus which will be 
an impaired treatment to correct the main cause of impingement. Not only mechanical correction of periscapular muscles 
and also stabilization of scapulae will help to gain scapulohumeral rhythm.
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Introduction

Shoulder pain is the second suffering complaint in orthope-
dic and sports medicine clinics after neck and back pain [1, 
2]. Most common reason for shoulder pain is subacromial 

impingement syndrome (SIS) which may be primary or sec-
ondary [3]. Compression leading to abrasion of shoulder 
cuff structures beneath the coracoacromial arch during the 
elevation of arm causes symptomatic subacromial impinge-
ment syndrome [4]. Although mechanical reasons narrowing 
the subacromial space may play a role, mainly dyskinetic 
causes are more reasonable for this situation [5, 6]. Scapu-
lar dyskinesia which is alterations in scapular movement 
according to humerus is the most proven dyskinetic reason 
for impingement of shoulder [4, 7, 8]. Although many fac-
tors have been described, changes in shoulder kinematics 
leading to narrowing of supraspinatus outlet or subacromial 
space are most evident pathogenesis in SIS [5, 9].

First-row treatment of SIS is conservative modalities, 
which are oral medications, subacromial injections (SAI), 
physiotherapy, shock wave treatment and acupuncture 
[10–13]. A combination of non-steroidal anti-inflammatory 
drugs and rehabilitation is the most proven treatment modal-
ity [14, 15]. Rehabilitation protocols for SIS are including 
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stretching, strengthening exercises and sometimes manual 
therapy for soft tissues surrounding the shoulder complex 
[7]. Another conservative treatment method for impinge-
ment syndrome is SAI of corticosteroids combined with 
local anaesthetics [11, 16]. In case of persistent impinge-
ment symptoms, mainly in the short term, it’s one of the 
most effective modalities to maintain pain relief and increase 
function [17]. Kinesio taping method (KT), developed by 
Dr. Kenso Kase, has been widely used also for many mus-
culoskeletal diseases including shoulder problems. In recent 
studies, kinesio taping also has been used for SIS to obtain 
early effect on decreasing pain and improved functioning 
[18, 19]. Most of taping methods are aimed to provide a 
mechanical stimulus for proprioception or to decrease 
pain by lifting skin and subcutaneous tissues [19, 20]. In 
our study, we applied a novel taping method, a combined 
mechanical correction technique (both glenohumeral and 
scapulathorasic joints) to regain scapular synchronization 
with thorax and humerus. By this way, we aimed to high-
light the importance of scapulothorasic alignment and/or 
muscular coordination on the treatment of SIS by focusing 
on scapulothorasic joint both in exercise and KT programs.

Materials and Methods

Participants

Patients who have admitted to our orthopedic clinic with 
shoulder pain between May 2017 and May 2018 are included 
in our study. All patients signed an informed consent, and 
all the rights of participants were protected. With permis-
sion of the ethical committee approved in our institute with 
a number of 2016/002, a randomized controlled prospec-
tive clinical study has been conducted in our clinic. All 
patients (n = 75) with shoulder pain were examined to rule 
out rotator cuff tears or glenohumeral instability. Patients 
between 18–70 aged with positive Hawkins test, Neer test 
and impingement Jobe test with minimum 1 month duration 
of symptoms were included [21]. Exclusion criterias were 
any rheumatic disease, infection, tumor, previous history of 
shoulder trauma, injection or surgery. All patients were ran-
domly divided into three groups with a randomizer program. 
First group was subjected to exercise program; the second 
group to exercise and KT program; whereas the third group 
was subjected to exercise and subacromial injection (SAI) 
intervention. Study has been finished at the end of the 60th 
day because injection therapies mostly have been shown 
effective until 8–12 weeks of period [22].

Study design

Patients in the 1st group were evaluated and educated on 
an exercise program by an experienced physiotherapist 
in orthopaedic rehabilitation and also controlled in each 
visit for the accuracy of the exercise program focused on 
scapular stabilization. For the following 15 days, the exer-
cise program was conducted by the patient himself three 
times a day with 10 repeats. At the end of 15th day, first 
control of exercise program was supervised by a blinded 
physiotherapist and scoring of all patients was made in 
this second evaluation. At the end of 30th day, theraband 
assisted strengthening exercises were shown and added 
to the program. At the end of 60th day, patients were re-
examined and evaluated for scoring for the last time.

In the 2nd group, KT was applied to all patients accord-
ing to mechanical correction technique. Especially scapu-
lar stabilization and medial periscapular muscles were 
focused on this technique unlike previous studies. All 
patients in this group also underwent the same exercise 
program as the first group. Tapes were changed regularly 
each 3 days and at the end of 15th day all patients were 
re-examined and scored. With exercise program conducted 
until 60th day, last evaluation and scoring were made by 
the blinded physiotherapist.

In the third group; following the evaluation process, 
SAI of 1 ml bethamethasone dipropionate + bethametasone 
sodium phosphate combined with 2 ml local anaesthetic 
(bupivacaine hydroclorate) was applied to patients at the 
first visit subacromially after antiseptic preparation of 
shoulder joint [23]. Posterior injection was applied by an 
orthopaedic surgeon as described by Cole et al. [22]. All 
patients were referred to the same blinded physiotherapist 
for education with the same exercise program as in group 
1. The evaluation and scoring were repeated at the end of 
15th and 60th days. The physiotherapist did not know the 
group of patients before she started the evaluation pro-
cesses (at the 1st, 15th and 60th days).

Outcome Measure

Western Ontario Rotator Cuff Index

Western Ontario Rotator Cuff Index (WORCI), of which 
Turkish version was found to be reliable and valid, is used 
to measure the quality of life of patients along the time 
frame of study. It is a self-assessment instrument con-
taining 21 items and representing all aspects of shoulder 
function.
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Quick DASH

Quick Disability of arm, shoulder, hand (Q-DASH), a 
shortened version of DASH is used to reveal the differ-
ences in physical function and symptoms of patients fol-
lowing various treatment protocols. It has three subscales 
which are disability/symptom scale, work scale, sports/
performing arts scale and their scores range between 0 (no 
disability) and 100 (most severe disability).

Constant‑Murley Score

The impact of the existing pathology on shoulder functions 
and treatment effects of exercise/kinesiotaping/ injection 
interventions were also measured by using Constant-Murley 
Score (CMS) which is in widespread clinical use and often 
serves as the mandatory part of the evaluation process in 
Europe. This scoring system is focused primarily on pain, 
strength, daily activities and range of motion.

Kinesiotaping Techniques

Combination of mechanical correction techniques directed 
both to glenohumeral and scapulothoracic joints was 
applied to patients in group 2. Taping procedure focused 
on the mechanical correction of glenohumeral and scapu-
lothoracic joints. For this purpose %50–75 tensile force 
was applied to the tapes with the active assistance of the 
patient. Glenohumeral parts of taping provided centraliza-
tion of humeral head to glenoid cavity (Figs. 1, 2) whereas 
scapulothoracic parts aided the eccentric contraction of 
serratus anterior and lower trapezius muscles by sup-
porting scapulae on thorax mechanically (Fig. 3). Gleno-
humeral joint was mechanically corrected within two steps 

by thrusting the humeral head in inferior and posterior 
directions (Figs. 1, 2). Scapulothoracic joint was corrected 
again with the active assistance of the patient to provide 
depression and adduction of scapula on the thoracic cage 
with the use of a single long I shaped tape (Fig. 3). By 
stabilizing scapula and centralizing humeral head, scapu-
lohumeral rhythm, which was supposed to be in patho-
logical ranges was tried to normalize in order to eliminate 
subacromial impingement signs.

Fig. 1   Taping of shoulder to provide centralization of humeral head 
to glenoid cavity

Fig. 2   Taping of shoulder to achieve glenohumeral stabilization in 
inferior and posterior directions

Fig. 3   Taping aimed to provide depression and adduction of scapulae 
on the thoracic cage



198	 Indian Journal of Orthopaedics (2021) 55:195–202

1 3

Exercise Protocol

Exercises began with isometric strengthening of muscles 
surrounding the glenohumeral joint and closed kinetic 
chain exercises focusing on serratus anterior and lower 
trapezius muscles performed on the wall and/or table and 
integrated with stretching exercises for related muscles and 
glenohumeral joint capsule. In late phase of the program, 
exercises with theraband in patient-specific resistance were 
added and carried out till the end of the 60th day.

Statistical and Data Analysis

IBM SPSS Statistics version 23 (IBM Corp., Armonk, NY) 
software was used for all statistical analysis. Mean ± stand-
ard deviation for continuous variables and frequency (per-
centage) for categorical variables were presented as descrip-
tive statistics. One-way ANOVA and Chi-square test were 
used for continuous and categorical variables comparison 
among groups, respectively. A linear mixed-effects model 
was used for the change of WORC, CMS and Q-DASH 
scores within time according to the groups. All statistical 
significances were set at p < 0.05.

Results

In our study, 75 patients were divided into three groups who 
were admitted to our orthopedic clinic with shoulder pain 
diagnosed as SIS. All patients were evaluated at 1st, 15th 
and 60th days. Two patients from group 1 (exercise only), 3 
patients from group 2 (exercise + taping) and 8 patients from 
group 3 (exercise + injection) were discontinued to controls 
at 60th day. Although the study was randomized, female 
gender was higher than male gender in the second group 
significantly (p < 0.05). And in the exercise group, right-
sided patients were significantly higher (p < 0.05). All other 
demographic properties like age, height, weight and body 
mass index (BMI) were similar between groups (Table 1).

Constant-Murley scores of injection (Group 3) and tap-
ing (Group 2) groups were compared to the exercise group 
(Group 1) using regression analyses. Group 2 scores were 
significantly higher in 1st, 15th and 60th days than group 1 
(p < 0.001). But group 3 had similar scores as the first group. 
As compared to the 1st examination of each group itself, all 
groups have had clinical progression in 15th and 60th days 
(p = 0.004).

In relation to time versus group comparison, 2nd 
Group had a significant progression in 15th and 60th days 
(p < 0.05). In 15th day C-M score of Group 2 was 24.6 point 
higher than Group 1. In 60th day Group 3 and Group 1 had 
similar scores. So exercise + taping group had better scores 
in short and long term controls (Fig. 4).

Western Ontario Rotator Cuff Index (WORCI) was better 
in all groups in 15th and 60th days. But the second group 
had a better prognosis as compared to other groups in short 
and also long time period (p < 0.001) (Fig. 5).

All groups were also evaluated for functionality with 
Quick DASH Score in 1st, 15th and 60th days. Group 1 
and Group 3 had similar prognosis, but Group 2 had signifi-
cantly better results in all control measurements (p < 0.001). 
In group 2, short time and long time prognosis were also 
significant as compared to initial examination. (Fig. 6).

Discussion

Although exercise therapy is a traditional physiotherapy 
method in SIS treatment, Kinesio Taping (KT) increasingly 
become an adjunct treatment option in recent years. Taping 
has been commonly using in orthopedic and sports settings. 
We believe that mechanical correction technique of KT pri-
marily support and realign the articular structures, reduce 
pain and increase the ROM via elevating the epidermis 
which increase the pressure of the mechanoreceptors below 
the dermis [24]. In the current study, we demonstrated that 
KT and home exercise treatment is significantly has better 
early and late period outcomes of ROM and functional activ-
ity than subacromial injection and home exercise treatment 

Table 1   Characteristics of study 
groups and p value

Bold values indicate statistically significant differences

Variables Groups p

Group 1
Exercise only

Group 2
Exercise + banding

Group 3
Exercise + injection

Age 52.1 ± 13.3 50.2 ± 9.7 51.1 ± 11.1 0.898
Height 165.4 ± 9.4 163.4 ± 6.9 165.2 ± 9.3 0.856
Weight 79.6 ± 12 79.9 ± 12.1 79.1 ± 13.2 0.985
Body Mass Index 29.1 ± 4 30.1 ± 5.3 28.9 ± 3.9 0.796
Gender (male) 11 (47.8) 4 (15.4) 10 (43.5) 0.033
Side (right) 20 (87) 13 (50) 15 (65.2) 0.024
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in SIS and also we find out that subacromial steroid injection 
in addition to a home exercise program and only home exer-
cise program have similar outcomes. Similar to our study 
there are various studies have previously reported that KT 
therapy improves pain control and ROM in SIS treatment 
when compared to the exercise [18, 25], NSAID [26], and 
subacromial steroid injection treatments [27].

Taping is an adjunct treatment method during rehabilita-
tion to improve functional recovery in SIS treatment. The 
principal of mechanical correction technique of KT is under 
control unwanted joint movements and supporting and pro-
tecting the joints structures. Kaya et al. [18] compared the 
effectiveness of KT and physiotherapy treatment with the 
only physiotherapy treatment and they find out that KT treat-
ment leads the functional improvements in SIS, due to KT 

provides sensory, motor and proprioceptive feedback, and 
patients report improved comfort level, symptom relief, and 
improved stability of joint. Subası et al. [27] reported that 
KT with an exercise program is an effective, safe and inex-
pensive treatment in SIS. In the current study, KT and home 
exercise treatments’ early and late functionally outcomes 
were significantly better than both only home exercise pro-
gram and subacromial steroid injection treatments and home 
exercise program.

Disability scores of KT and home exercise group were 
also significantly decreased in the early and late periods of 
treatment significantly more than other treatments. Thus, we 
can conclude that KT stimulates neuromuscular pathways 
via increasing afferent feedback and/or increasing reinforce-
ment the motor units of shoulder muscles due to an increased 

Fig. 4   Changes in Constant-
Murley Scores as referred to day 
0. (Linear mixed-effects model 
results)
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proprioception [18, 25, 27]. Selkowitz et al. demonstrated 
that taping decreases upper trapezius muscle’s electromyo-
graphic activity whereas increasing lower trapezius activity 
[28]. Simsek et al. reported that KT improve the functional 
status and reduce pain via mechanical correction techniques 
in addition to exercises therapy in patients with SIS [25]. We 
believe that KT reduces pain at the spinal level via gate con-
trol mechanism by elevating the epidermis thus also make 
improvements in ROM and functional activity [29, 30]. We 
believe that these findings also demonstrate the role of the 
muscle imbalance that should be applied to adjunct treat-
ment methods such as KT. On the other hand, there is a 
few studies advocate that KT has no improvements in pain 
and functional status [31, 32]. Scapular stabilization was 
reported as a most important factor in shoulder impingement 
in the latest studies [33, 34].

Several investigations have evaluated the effectiveness 
of subacromial steroid injection [20, 26, 27]. Some previ-
ous studies were underlying the concern regarding poten-
tial damage of repeated corticosteroid injections to the 
cuff tendons [35, 36]. Although some authors reported that 
corticosteroid injection was effective in the treatment of 
SIS, some demonstrated that this effect was not more than 
NSAIDs [3, 26, 27]. The current literature has conflicting 
outcomes of subacromial injection success in SIS. Sahin 
Onat et al. [26] find out that subacromial corticosteroid 
injection in addition to NSAIDs improve functional activ-
ity, ROM and reduce pain when compared the only using 
NSAIDs. Another study from Subaşı et al. reported that 
both KT and steroid injection in addition to the exercise 
program effective in the rehabilitation of SIS [27]. In con-
trast, a recent study reported that local injection therapy in 
addition to home exercise program improve shoulder ROM 
and functional capacity and reduce pain more than KT and 

home exercise program in SIS [20]. Because the corti-
costeroid injection is an invasive treatment, some patients 
avoid injections and choose more non-invasive methods as 
reported in a recent comparative study [34].

Limitations of our study can be analyzed in two ways. 
The small sample size and also discontinuity of some 
patients to study protocol may a disadvantage to show 
the effectiveness of our method for SIS treatment. We did 
studied patients from the same clinic which also restricts 
our study to reflect our population. We have no any taping 
group treated with placebo taping, so we cannot exclude 
the effect of taping as a placebo also.

Conclusion

As the distortion of the scapulothoracic rhythm considered 
as a proven factor for SIS, we need a different type of tap-
ing focusing on this pathology. As we improve scapular 
stabilization and mechanical correction of scapulae with 
taping and exercise, we will achieve good results as much 
as injection like interventional therapies.
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