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Abstract
Introduction:Introduction: Shoulder impingement syndrome (SIS) is a common problem seen in subjects who perform repetitive overhead 
activities. Despite favorable therapeutic results obtained when rigid taping (RT) or scapular stabilizing exercises (SSE) were 
used in SIS treatment, their comparative effectiveness has not been well studied. 
Aim of the study:Aim of the study: This study aims to compare the effectiveness of rigid taping versus scapular stabilization exercises in treating 
shoulder pain and function in subjects with SIS.
Materials and methods:Materials and methods: After screening for inclusion and exclusion criteria, a total of 93 subjects diagnosed with SIS will be 
included and assigned randomly into three equal groups. The first group will receive a standard exercise program plus scapu-
lar rigid taping (RTG), the second group will receive the standard exercises program plus scapular stabilizing exercises (SSEG), 
the third group (CG) will receive the standard exercises program. Pain intensity and level of shoulder function will be assessed 
using a visual analog scale (VAS), and shoulder pain and disability index (SPADI) respectively.
Results:Results: Data regarding pain level and functional status will be collected at baseline, after the intervention program, and at 3 
months follow up. Within and between groups comparisons will be conducted.
Conclusions:Conclusions: The results of this study will differentiate between the effectiveness of rigid tape versus scapular stabilizing exer-
cises in treating SIS, thereby helping establish a better rehabilitation program for subjects with SIS

Słowa kluczowe
zespół cieśni stawu p odbarkowego, taping sztywny, ćwiczenia stabilizujące łopatkę, ból, niepełnosprawność

Streszczenie
Wstęp:Wstęp: Zespó ł cieś ni stawu podbarkowego (ang. shoulder impingement syndrome, SIS) jest częstym problemem występują-
cym u osób, które wykonują powtarzające się czynności nad głową. Pomimo korzystnych efektów terapeutycznych uzyskanych 
w leczeniu SIS przy zastosowaniu sztywnego tapingu (ang. rigid taping, RT) lub ćwiczeń stabilizujących łopatkę (ang. scapular 
stabilizing exercises, SSE), brak jest badań dotyczących analizy porównawczej ich skuteczności. 
Cel badania:Cel badania: Badanie to ma na celu porównanie skuteczności tapingu sztywnego względem ćwiczeń stabilizujących łopatkę 
w leczeniu bólu barku i jego funkcji u osób z zespołem cieśni stawu podbarkowego.
Materiały i metody:Materiały i metody: Po uwzględnieniu kryteriów włączenia i wyłączenia z badania, w sumie 93 osoby, u których zdiagnozowa-
no SIS będą zakwalifikowane i przydzielone losowo do trzech równych grup. W pierwszej grupie zastosowany będzie program 
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standardowych ćwiczeń oraz taping sztywny łopatki (ang. scapular rigid taping group, RTG), w drugiej grupie program stan-
dardowych ćwiczeń oraz ćwiczenia stabilizujące łopatkę (ang. scapular stabilizing exercises group, SSEG), a w trzeciej grupie 
(ang. control group, CG)) sam program standardowych ćwiczeń. Intensywność bólu oraz funkcjonalność barku będą ocenia-
ne przy użyciu odpowiednio wizualnej skali analogowej (ang.visual analog scale, VAS) oraz wskaźnika bólu barku i niepełno-
sprawności (ang. shoulder pain and disability index, SPADI).
Wyniki:Wyniki: Dane dotyczące poziomu bólu oraz stanu funkcjonalnego będą zebrane na początku badania, po programie interwencji 
oraz po 3 miesiącach obserwacji. Przeprowadzone zostaną porównania wewnątrzgrupowe i międzygrupowe.
Wnioski:Wnioski: Wyniki tego badania pozwolą na rozróżnienie pomiędzy skutecznością tapingu sztywnego a skutecznością ćwiczeń 
stabilizujących łopatkę w leczeniu SIS, pomagając tym samym w ustaleniu lepszego programu rehabilitacji osób z SIS.

INTRODUCTION

Subacromial impingement syndrome 
(SIS) involves the narrowing of the 
space between the acromion and the 
humeral head in the shoulder com-
plex1. Consequently, one or more of 
the structures within this space be-
come compressed resulting in pain 
and functional limitations2. SIS is one 
of the most frequently reported di-
agnoses for patients complaining of 
shoulder pain3 and has been consid-
ered the second most prevalent cause 
of musculoskeletal pain4.

The risk of developing SIS increas-
es among populations involved in 
repetitive overhead activities such 
as throwing sports or manual labor 
where the shoulder is placed and 
works in elevated positions. 

The impingement in the shoulder 
may be classified as either primary or 
secondary. Primary impingement is 
a direct result of compression of the 
rotator cuff in the subacromial arch. 
Secondary impingement occurs due 
to the degeneration and narrowing of 
the subacromial space. Various factors 
such as muscular dysfunction, poor 
posture, and improper scapulohumer-
al rhythm precipitate the onset of sec-
ondary impingement5. Regardless of 
the classification, patients with SIS 
usually demonstrate postural abnor-
malities, a painful arc of movement, 
and altered muscle biomechanics1.

Physiotherapy is often considered 
the first line of SIS treatment. Interven-
tions such as education, electrothera-
py modalities, postural retraining, and 
muscular control exercises1 have been 
utilized to correct posture, minimize 
the biomechanical deviation of the 
shoulder joint, and relieve discomfort6. 
Rigid taping (RT) and scapular stabiliz-
ing exercises (SSE) were among those 
interventions which showed favorable 

results when included in the treatment 
of subjects with SIS7.

Although not able to obtain conclu-
sive findings, a recent systematic re-
view8 reported encouraging results 
regarding the effectiveness of adding 
taping techniques to standard physi-
otherapy treatments in subjects with 
SIS. Taping led to more improvement 
in muscular activity, recruitment pat-
terns, and extrinsic feedback needed 
for postural improvement7. Moreo-
ver, another study reported a reduc-
tion in pain and improvement in func-
tional recovery after taping of the af-
fected shoulder9. Improvement in the 
movements of scapulothoracic, gleno-
humeral, and acromioclavicular joints 
have been observed after taping shoul-
ders with SIS. These effects may be at-
tributed to the protective and support-
ive functions exerted by the applied 
tape which increased joint stability by 
reinforcing ligaments and restricting 
excessive motion7.

Application of SSE has been asso-
ciated with increased scapular stabil-
ity, improved muscle strength10, and 
a reduction in the symptoms associat-
ed with shoulder impingement11. As 
such, this type of exercise has been 
considered one of the preferred op-
tions in the treatment of SIS10 and 
has frequently been prescribed as the 
main component of rehabilitation 
programs for different types of shoul-
der pain syndromes10. 

However, despite the frequent use 
of RT and SSE in the treatment of 
SIS, the comparative effectiveness of 
these interventions has not been ad-
equately examined. Additionally, the 
intermediate and long-term effects of 
such interventions are not well un-
derstood1.

The objective of the current study 
is to compare the effectiveness of rig-
id taping versus scapular stabilization 

exercises in treating shoulder pain 
and function in subjects with prima-
ry type SIS. The study hypothesis is 
that rigid taping and scapular stabi-
lizing exercises will have the same ef-
fect on pain and function in subjects 
with SIS.

MATERIALS AND METHODS

Study setting, design, 
and registration

A randomized triple-blinded con-
trolled trial design will be con-
ducted at King Abdul-Aziz Hospi-
tal, Taif, Saudi Arabia. Subjects will 
be recruited from those attending 
the outpatient physical therapy de-
partment through verbal and writ-
ten announcements. The current 
study protocol was approved by the 
local ethical committee board and 
was registered on clinical trials.gov 
NCT04468594. 

Eligibility criteria

Inclusion criteria
This study will include subjects meet-
ing the following criteria; (1) adult 
males; (2) unilateral pain affecting 
the anterior and/or anterolateral part 
of the acromion for more than three 
months; (3) tenderness to palpation 
of the rotator cuff tendons; (4) pos-
itive clinical signs on four of the fol-
lowing: empty can test, Hawkins 
sign, Neer’ sign, and painful move-
ment between 60°and 120° of shoul-
der abduction (painful arc); (5) ten-
derness upon palpation of the greater 
tuberosity of the humerus12,13.

Exclusion criteria
Exclusion criteria will be as follows: 
(1) shoulder pain attributed to cer-
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vical dysfunction; (2) abnormal re-
sults with reflex or thoracic outlet 
tests; (3) symptoms of numbness or 
tingling in the upper extremity; (4) 
a history of traumatic injury, gleno-
humeral joint dislocation, acromio-
clavicular joint separation, shoulder 
fracture or surgery; (5) fibromyalgia; 
(6) use of any physical therapy treat-
ment within three months, patients 
suffering from any shoulder fracture, 
dislocation or any injuries, patients 
suffering with Frozen Shoulder ( also 
called adhesive capsulitis), patients 
with chronic disease (diabetes melli-
tus, blood pressure abnormalities)13.

Sample size calculation

Calculations for the appropriate sam-
ple size are based on detection of a 10 
point score difference (minimal clin-
ical difference) on SPADI between 
groups14. Assuming α: 0.05, power: 
0.80, and a 10% loss at follow-up, 
a total sample size of 93 subjects (31 
per group) will be representative. For 
this calculation, the G*Power 3.0.10 
software was used.

Allocation, concealment and blinding

A research assistant (not involved in 
data collection or interventions) will 
perform the randomization using 
random number generation in Mi-
crosoft Excel for Windows. The al-
location will be concealed in sequen-
tially numbered opaque sealed enve-
lopes. After the initial assessment, the 
eligible subjects will be randomly al-
located to one of the three groups. 
The therapist will be allowed to un-
cover the concealment at the time 
of the first session. The assessor, the 
subject, and the data analyst (statisti-
cian) will not be aware of the alloca-
tion arm throughout the entire study. 
The statistician will be kept blind by 

coding the data of each group before 
sending them for statistical analysis.

Participant timeline

Patients will be divided randomly 
into three groups. Outcome measures 
will be collected on three occasions: 
Pre-treatment, after completion of 
the six week treatment program, then 
at 3-month follow up (Table 1). 

Interventions

In the current study, there will be 
three arms of intervention. All arms 
will receive a standard physical ther-
apy treatment. Additionally, the first 
experimental group will receive RT 

for the scapula, while the second ex-
perimental group will receive SSE.

The standard physical therapy 
protocol
The standard physical therapy proto-
col will consist of progressive strength-
ening exercises and self-stretching for 
selected muscles. Resistance exer-
cises will be performed using rubber 
bands with red color-coded (lowest) 
resistance levels and progress through 
green then blue colored bands. When 
the patient can perform 10 pain-free 
repetitions within a given resistance, 
resistance will be increased. The exer-
cise program will be limited to shoul-
der abduction below 90° 15,16. All the 
following resistance exercises will be 

Table 1
Study assessment schedule

Study assessment schedule

Assessment Pre-treatment Post-treatment (6 weeks) 3-month follow up

SPADI   

VAS   

SPADI: Shoulder Pain and Disability Index. VAS: Visual Analog Scale

Figure 1
Study flow chart
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performed for three sets of 10 repe-
titions:
1. Resisted shoulder internal rotation 

will be performed with the subject 
assuming the standing position 
with 0° shoulder abduction. The 
resistance band will be fixed later-
ally at waist level. The subject will 
then perform shoulder internal ro-
tation with fixed elbow.

2. Resisted shoulder external rota-
tion will be performed while the 
subject is in a standing position 
with 0° shoulder abduction. The 
resistance band will be fixed later-
ally at waist level. The subject will 
then perform shoulder external 
rotation with a fixed elbow.

3. Resisted full can exercises will be 
performed from a standing po-
sition, with the resistance band 
fixed underfoot. The subject will 
perform shoulder scapular plane 
elevation with the elbow in exten-
sion.

Self-stretching will be performed for 
levator scapula, posterior deltoid, 
pectoralis minor, and latissimus dorsi 
muscles. Three sets of five repetitions 
will be performed for each stretching 
maneuver15,16.

Rigid taping
A combination of zinc oxide (rig-
id) and protective tapes will be used 
to apply the rigid taping technique 
as described by Shaheen et. al7. The 
protective tape will be applied first 
in a bilateral fashion from the first 
to the twelfth thoracic vertebra while 
the subject’s thoracic spine will be 
kept in a neutral position (no tape 
tension will be used). Before apply-
ing the rigid tape, the subject will be 
instructed to retract and depress the 
scapula. The rigid tape will be ap-
plied bilaterally and diagonally, over 
the protective tape, from the middle 
of the scapular spine to the twelfth 
thoracic vertebra. The rigid tape will 
be changed 3 times per week.

Scapular stabilizing exercises
The sequence and repetitions of the 
SSE used in the current study were 
previously described in detail by Tur-
gut et al13. SSE will consist of the fol-
lowing eight exercises; wall slides 
with squat, wall push-ups with ip-

silateral leg extension, lawnmower 
with diagonal squat, resisted scapu-
lar retraction with opposite leg squat, 
robbery with squat, resisted shoul-
der internal rotation with step, re-
sisted shoulder external rotation with 
step, and resisted full can with step. 
Three sets of ten repetitions will be 
performed for each exercise (appen-
dix 1).

Outcome measures

Shoulder Pain and Disability Index
The Shoulder Pain and Disability In-
dex (SPADI) has been developed to 
measure current shoulder pain and 
disability in an outpatient setting. The 
SPADI contains 13 items that assess 
two domains; a 5-item subscale that 
measures pain, and an 8-item sub-
scale that measures disability14. A val-
idated Arabic version of the SPADI, 
which has showed excellent internal 
consistency and test-retest reliability, 
will be used to assess the functional 
status of the involved shoulder17.

To assess functional level, each 
subject will be instructed to place 
a mark on each scale that best rep-
resents the experience of shoulder 
problems throughout the last week. 
Each subscale will be summed and 
transformed to a score out of 100. A 
mean is taken of the two subscales to 
give a total score out of 100, a higher 
score indicating greater impairment 
or disability17.

Visual analog scale (VAS)
The Visual Analogue Scale (VAS) is 
a single-item pain measure scale. VAS 
is easy to use and therefore applicable 
to a variety of practice and research 
settings. It consists of a horizontal 
(100 mm) line with labels at either 
end representing the most extremes 
of pain levels (no pain and extreme 
pain)18. Subjects will be asked to put 
a mark on the horizontal line that 
represents their current level of pain. 
Then a ruler will be used to meas-
ure the distance from the left end of 
the line to the mark placed by the pa-
tient to obtain a numeric value for 
pain level. This reading will be used 
in subsequent data analysis. Accord-
ing to Sindhu and colleagues, VAS is 
a reliable, valid, and responsive meas-

ure of pain intensity for people with 
upper extremity injuries19.

Adverse effects

This protocol will consider and re-
port any adverse effects related or 
not related to the treatment interven-
tions.

Trial status

Patient recruitment was complete as 
of November 30, 2020. The study 
will be conducted in the period be-
tween November 2020 and May 
2021.

Statistical methods

A descriptive analysis of all variables 
will be performed using mean ± SD. 
Repeated measures ANOVA will be 
used to assess the main as well as the 
interaction effects within each group, 
then we will use ANOVA to differen-
tiate each outcome measure between 
the three groups. Post hoc tests will 
be used to conduct the subsequent 
pairwise comparisons. The level of 
significance for all tests will be set at 
p > 0.05%. Statistical Package of So-
cial Sciences (SPSS) version 20 will be 
used to conduct all statistical tests. 

DISCUSSION

The result of this study will provide 
empirical evidence regarding the ef-
fectiveness of both RT and SSE when 
compared to standard treatment. 
These results may help clinical practi-
tioners to decide which type of inter-
vention is to be used to gain better re-
sults with SIS patients.
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Appendix 1

AMOUNTDESCRIPTIONEXERCISE 

3 sets of 10 repetitionsThe subject is in a squat position, hand positioned 
on the wall; while returning to erect position the sub-
ject performs scapular retraction  with an elbow into 
flexion.

Wall slides with squat1

10 reps 3Subject standing, both hands positioned on the wall; 
subject performs scapular protraction with ipsilater-
al leg extension.

Wall pushups with ipsilateral leg exten-
sion

2

10 reps 3The subject is in a squat position, the resistance band 
is fixed under the contralateral foot; the subject per-
forms scapular retraction while returning to an erect 
and rotated position.

Lawnmower with diagonal squat3

10 reps 3The subject is in 1-leg squat position, the resistance 
band is fixed at waist level; the subject performs scap-
ular retraction.

Resisted scapular retraction with con-
tralateral 1-leg squat

4

10 reps 3The subject is in a squat position; the subject per-
forms scapular retraction and shoulder external rota-
tion while returning to erect position.

Robbery with squat5

10 reps 3The subject is standing with 0⁰ shoulder abduction; 
the resistance band is fixed laterally at waist level; the 
subject performs shoulder internal rotation with an ip-
silateral inward step.

Resisted shoulder internal rotation with 
step

6

10 reps 3The subject is standing with 0⁰ shoulder abduction; 
the resistance band is fixed laterally at waist level; the 
subject performs shoulder external rotation with an ip-
silateral sidestep.

Resisted shoulder external rotation with 
step

7

10 reps 3The subject is standing, the resistance band is fixed 
underfoot; subject performs shoulder scapular plane 
elevation with contralateral step.

Resisted full can with step8


