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Objectives: Subacromial impingement syndrome is one of the most prevalent causes of 
shoulder pain in dialysis patients. The aim of this study is to evaluate the effectiveness of 
Kinesio tape in combination with mobilization versus mobilization alone on rest pain, shoulder 
abduction pain, shoulder abduction range of motion (ROM), and shoulder functional disability 
in dialysis patients with subacromial impingement syndrome. 

Methods: In this randomized clinical study, 40 dialysis patients with subacromial impingement 
syndrome were randomly divided into two groups. The first group received anterior-posterior 
mobilization and glenohumeral traction. In the other group, patients received the same 
mobilization as the first group, with the addition of deltoid and supraspinatus Kinesio taping. 
The treatment sessions lasted for four weeks, with three sessions per week (12 sessions in total). 
The primary outcome measures were rest pain and shoulder abduction pain, assessed using 
the numeric pain rating scale (NPRS). The secondary outcome measures included shoulder 
abduction ROM, which was assessed by a goniometer, and shoulder functional disability 
that evaluated by the disabilities of the arm, shoulder, and hand (DASH) questionnaire. All 
evaluations were performed before the treatment, after 12 treatment sessions, and 10 days after 
the completion of treatment.

Results: The results showed that functional disability, rest pain, shoulder abduction pain, and 
ROM significantly improved in both groups (P<0.001). However, there were no significant 
differences between the two groups before treatment, after treatment, and during the follow-up 
study (P≥0.05)

Discussion: The results suggest that Kinesio tape in combination with mobilization does not 
provide additional benefits compared to mobilization alone in reducing shoulder rest and 
abduction pain, improving shoulder abduction ROM, and enhancing functional disability in 
dialysis patients with subacromial impingement syndrome. 
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Highlights 

• Mobilization is helpful in reducing pain during rest and shoulder active abduction, increasing shoulder abduction 
range of motion (ROM), and decreasing shoulder disability in subacromial impingement syndrome of dialysis subjects. 

• Kinesio taping with mobilization can reduce pain during rest and shoulder active abduction and improve shoulder 
abduction range of motion and disability in subacromial impingement syndrome of dialysis patients.

• Kinesio taping in combination with mobilization has no extra effect than mobilization alone to decrease rest and 
abduction pain, shoulder abduction range of motion, and functional disability in subacromial impingement syndrome 
in dialysis patients.

Plain Language Summary 

Our study aimed to compare manual technique and Kinesio taping in dialysis patients with shoulder impingement 
syndrome. The results showed that both methods can be useful in decreasing pain and increasing the ROM and shoulder 
ability in these patients. By employing these two techniques dialysis patients experiencing shoulder pain can enhance 
their ability to perform both personal and professional tasks.

Introduction 

houlder pain is one of the most common 
complaints among patients of different age 
groups when they seek treatment at vari-
ous clinics. It is often attributed to issues 
related to the rotator cuff, such as defects, 

or subacromial impingement syndrome (SAIS) [1-3]. In 
this syndrome, the supraspinatus tendon, shoulder cap-
sule, and subacromial bursa, as well as the long head of 
the biceps tendon are involved [4]. This syndrome main-
ly occurs unilaterally and between the ages of 20 and 65 
[3, 5, 6]. SAIS can lead to various impairments, includ-
ing reduced strength, coordination issues, disruption of 
the shoulder’s rotator cuff and girdle muscles, alterations 
in mechanical and anatomical structures, and scapular 
instability. Additionally, it results in limitations in shoul-
der mobility [7]. A common cause of this syndrome is 
supraspinatus tendonitis, with approximately 80% of 
hemodialysis patients experiencing supraspinatus tendi-
nopathy, with key complaints about shoulder pain and 
musculoskeletal discomfort pain during dialysis [8, 9]. 
In dialysis patients, factors contributing to SAIS include 
calcium buildup in the bones due to hyperparathyroid-
ism, elevated levels of B2 microglobulin (B2M) protein, 
and amyloidosis. Changes in iron, potassium, phosphate, 
aluminum, the amino acid L-carnitine, and thyroid levels 
can also contribute to muscle dysfunction. Additionally, 
not using the fistula hand can lead to the syndrome devel-
oping in the opposite hand due to overuse [10-14]. There 
are many physiotherapy treatments for patients with 
SAIS, including electrotherapy, manual therapy, and 

exercise therapy 6. Among the non-invasive methods, 
oscillatory mobilization affecting the circulatory system, 
including ischemia, fibrosis, and inflammatory chemi-
cals can be mentioned, causing these substances to move 
away from the site, thus reducing pain and inflammation 
[15-17]. Mobilization of the upper and lower limb joints 
has positive effects on the lives of hemodialysis patients. 
Patients who undergo mobilization tend to experience 
improved sleep patterns, reduced pain, and an overall 
enhanced sense of well-being [18]. Also, mobilization of 
the joints of the upper and lower limbs has positive ef-
fects on blood circulation, blood pressure regulation, and 
the reduction of edema and muscle atrophy. This, in turn, 
contributes to a better quality of life and increased activi-
ty levels among dialysis patients [19]. Through stimulat-
ing kinematic sense and mechanoreceptors in the joint, 
this technique reduces pain while increasing the shoulder 
joint range of motion (ROM) [20]. 

Kinesio tape is another non-invasive intervention used 
to treat these patients [21]. It is a new method with ben-
eficial effects, particularly when an immediate effect is 
needed. The immediate effects of Kinesio tape may be 
due to the creation of the right direction and improve-
ment of the lymph fluid movement in the subacromial 
area [22, 23]. The characteristics of Kinesio tape elastic 
tissue are similar to those of human skin. Its application 
is considered a functional treatment that doesn’t hinder 
the patient’s daily activities and allows them to perform 
their usual tasks [21]. 
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Kaya et al. argued that as an adjunctive and non-inva-
sive treatment, Kinesio tape could be employed in the 
treatment of SAIS, particularly for patients unable to 
perform daily physiotherapy. Since the tape remains on 
the patient’s skin after the physiotherapy session, it does 
not impose any limitations on the patient’s daily activi-
ties, such as exercising, showering, swimming, etc. [23]. 
To the best of our knowledge, performing mobilization 
and Kinesio tape interventions at the time of the patient’s 
visit for dialysis, without the need to move the patient and 
without returning to the physiotherapy department, can 
be a suitable treatment (in terms of time and cost). Given 
the growing population of dialysis patients and the preva-
lence of SAIS among them, which significantly affects 
their health and quality of life, we conducted a study to 
compare pain intensity at rest and during active shoulder 
abduction, shoulder active abduction ROM, and shoulder 
functional disability in two groups: One receiving mobi-
lization alone and the other receiving both mobilization 
and Kinesio taping in dialysis patients with SAIS. 

Materials and Methods

In this study, out of the 224 dialysis patients at Shahid Be-
heshti Hospital in Babol, 74 met our inclusion criteria. How-
ever, 34 of them were unwilling to participate. Ultimately, 40 
dialysis patients with SAIS (22 women and 18 men) within 
the age range of 40-60 years agreed to take part in our study 
(Figure 1). The assessment and treatment using mobiliza-
tion and Kinesio tape techniques were carried out for these 
patients in the dialysis ward of Shahid Beheshti Hospital of 
Babol by a physiotherapist.

Inclusion criteria included positiveness of at least one 
of the shoulder’s tests (Hawkins, Neer, and painful arch), 
dialysis for more than six months, pain of shoulder joint 
for more than two months, and shoulder pain in anterior 
and anterior-lateral area [5, 15, 24-26]. Exclusion criteria 
included neck pain consequent of radiculopathy, trauma, 
and shoulder fracture in the last six months, shoulder and 
breast surgery, cervical rib, pregnancy, cancer, sensitive 
skin to Kinesio tape, history of physiotherapy or corti-
costeroid injection in the last three months, rheumatoid 
arthritis (RA) disease, and the use of nonsteroidal anti-
inflammatory drugs [27-32]. After receiving an explana-
tion of the research methodology, the subjects provided 
written consent. Demographic information about the sub-
jects, including their sex, age, body mass index (BMI), 
duration of dialysis initiation, number of dialysis ses-
sions per week, and onset duration of pain, was collected 
through patient files, questionnaires, and interviews.

Using Stata software, version 24 the sample size of this 
study was specified, following the approach outlined in 
Kaya et al.’s study [33]. Moreover, based on the study by 
Joyce et al. [34], the minimal clinically important differ-
ence (MCID) was set at 1.37 for the visual analog scale 
(VAS) and 2 for the standard deviation (SD). Assuming a 
significance level (α) of 0.05 and a power of 80%, a sam-
ple size of 20 individuals was calculated for each group. 
The patients were randomly divided into two groups: Mo-
bilization alone (20 patients) and mobilization with Ki-
nesio taping (20 patients). Randomization was achieved 
using a block size of 4 and a block number of ten.

Taghipour M, et al. Comparison of Taping and Mobilization. IRJ. 2024; 22(1):107-116.

Figure 1. Flowchart of the study protocol
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Outcome measures

Primary outcome measures included

A) The intensity of shoulder pain at rest was measured 
by a numerical pain rating scale [35]. B) Pain intensity 
during active shoulder abduction movement, for measur-
ing which the numerical pain scale was employed [35].

Secondary outcome measures included

A) Active abduction ROM of the shoulder was assessed 
using a goniometer [36, 37]. To measure the degree of 
active shoulder abduction, the patient was supine and the 
shoulder was placed in external rotation. The support of 
the goniometer axis was placed on the anterior edge of 
the acromion, the fixed arm was placed parallel to the 
longitudinal axis of the sternum, and the movable arm 
was placed parallel to the longitudinal axis of the humors 
[38]. B) The degree of shoulder functional disability was 
assessed by the disabilities of the arm, shoulder, and 
hand (DASH) questionnaire [39]. 

The DASH questionnaire contains 30 questions about 
the symptoms and function of the upper limb involved in 
orthopedic and neurological disorders [40]. Each ques-
tion has five parts providing a range of scores from 1–5. 
A higher score indicates greater symptoms so that if 
there is no symptom, it is considered as one, and if there 
is the most disability and symptoms, it is considered five 
[40]. In the DASH scale, a higher score indicates a great-
er level of disability and severity, whereas, lower scores 
indicate a lower level of disability. The score on this test 
ranges from 0 (no disability) to 100 (most severe dis-
ability) [40]. The obtained score is minus 30 and divided 
by the maximum score minus the minimum score [40].

Intervention

First group

This group, referred to as the mobilization-alone group, 
consisted of dialysis patients with SAIS who received 
mobilization grades I and II. This mobilization involved 
caudal, anterior, and posterior movements of the gleno-
humeral joint [41]. Passive oscillatory movements were 
performed at the rate of 2-3 glides per second for 30 sec-
onds and each glide was given for five sets, which was 
totally applied for about 4 to 5 minutes. Finally, 12-15 
minutes of mobilization was performed in each session. 
This method was used three times a week for four weeks 
(12 sessions) 17 (Figures 2 and 3). 

Second group

In addition to mobilization, Kinesio tape was applied 
to the deltoid and supraspinatus muscles in this group. 
Mobilization and the new Kinesio tape intervention were 
alternated every 12 sessions (every other day). The Ki-
nesio tape used in this study was the BioBalance brand, 
manufactured in Korea.

Kinesio tape application method

Supraspinatus muscle Kinesio tape

The beginning of the Kinesio tape is placed from the 
humorous tubercle without tension, then the shoulder is 
placed in horizontal adduction and the hand is in prona-
tion, and the Kinesio tape is placed on the top and bottom 
of the scapula spine with 10-15% tension and the two 
ends of the Y of the Kinesio tape without tension on the 
transverse process of T2 and T4 was attached at the end 
[21].

To apply the Kinesio tape of the deltoid muscle

The Kinesio tape was first placed on the deltoid tu-
bercle without tension and followed the two ends of the 
Y-strip Kinesio tape of the anterior and posterior deltoid 
muscles. The anterior deltoid muscle of the shoulder 
should be in the extension position and the posterior del-
toid muscle of the shoulder should be in the flexion posi-
tion. The Kinesio tape was applied with 10-15% tension 
on the muscle belly, and then, the end of the Kinesio tape 
was attached without tension on the front and back of the 
big tubercle [21] (Figure 4). 

Evaluation of primary and secondary outcomes was 
done in three phases: Before treatment, after treatment 
(after 12 sessions), and in the follow-up phase (ten days 
after treatment. SPSS software, version 18 was used for 

Figure 2. Caudal mobilization
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data analysis. Before analyzing the main variables, we 
used the Kolmogorov-Smirnov test to assess the normal 
distribution of the variables, but the normality of the data 
distribution was not confirmed [42]. Therefore, the non-
parametric Friedman test was used for intragroup com-
parisons [42]. The Wilcoxon’s test was applied to com-
pare different time points in the same group [44]. The 
Mann-Whitney test was applied to compare the mean 
values between the two groups at different time points 
[42].

Results

Forty dialysis patients with SAIS were divided into two 
groups: Mobilization alone and mobilization with Kine-
sio taping, participating in our study. No significant dif-
ferences were observed between the two groups in terms 
of demographic variables, duration of dialysis, dialysis 
sessions per week, and the duration of pain onset. Thus, 
the matching of the groups was confirmed (Table 1). 

Using the Friedman test in both groups, the results 
revealed a decrease in pain intensity at rest and during 
active shoulder abduction, an increase in the ROM of 
shoulder active abduction, and a decrease in shoulder 
functional disability (P<0.001). The effect size of the 
treatment was strong in both groups using Kendall value 
[42] (Table 2). 

Using the Wilcoxon test for pairwise comparison of 
pre-treatment with post-treatment times, pre-treatment 
with follow-up exhibited a significant difference in all 
parameters in both groups (P≤0.05). Nevertheless, the 
comparison results between post-treatment and follow-
up revealed a significant difference between all param-
eters except shoulder pain at rest time in both groups and 
pain during active shoulder abduction in the mobiliza-
tion and Kinesio taping group (P≥0.05) (Table 2). The 
Mann-Whitney test showed no significant difference 
between the two groups after treatment and in the fol-
low-up (P≥0.05). The rank-biserial correlation (r) value 
showed that the effect size between the two groups in 
all parameters after treatment was stronger than in the 
follow-up (Table 2).

Figure 3. Ant–post mobilization
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Figure 4. Deltoid and supraspinatus kinesio tape
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Discussion

This study aimed to compare the effects of mobiliza-
tion with Kinesio taping and mobilization alone on pain 
intensity, ROM, and shoulder functional disability in di-
alysis patients with SAIS. The results showed after 12 
intervention sessions, both mobilization alone and mo-
bilization with Kinesio taping reduced pain intensity at 
rest and during active shoulder abduction, increased the 
ROM of shoulder active abduction, and decreased shoul-
der functional disability in dialysis patients with SAIS 
and this effect lasted for up to ten days after the end of 
treatment.

Mobilization may control pain by activating mechano-
receptors and inhibiting nociceptors, thereby modulating 
the pain gate and reducing the individual’s perception of 
pain [43]. Also, manual therapy declines swelling and 
pain in SAIS by improving synovial fluid movement and 
abnormal collagen traction. In the present study, mobi-
lization grades I and II in the glenohumeral joint were 
used, which may have enhanced the subacromial area by 
reducing pain and inflammation while improving blood 
flow. Following mobilization, there was an increase in 
active shoulder abduction ROM and a decrease in the 
degree of shoulder functional disability [44]. 

In the current study, adding Kinesio tape to mobiliza-
tion was not able to improve the mobilization’s thera-
peutic effect. It is possible that in dialysis patients with 
SAIS, who experience an imbalance between the rotator 
cuff and deltoid muscles, along with the upward force 
exerted on the glenohumeral joint by the deltoid muscle, 
the subacromial area becomes reduced. In this study, the 
Kinesio tape was used to inhibit the rotator cuff muscles 

with tendonitis and suppress the deltoid muscle. Park 
et al. reported Kinesio tape’s effects on reducing pain, 
inflammation, and correct movement improvement [7]. 
Nevertheless, in the present study, Kinesio tape was em-
ployed on most patients with SAIS and fistula hand. Di-
alysis patients are usually advised not to use their fistula 
hand, and due to their sedentary lifestyle and musculo-
skeletal problems, they may not be able to accurately re-
port the effect of Kinesio tape on their upper limb func-
tion.

Furthermore, it is possible that due to the compromised 
muscle function in dialysis patients resulting from the 
pathophysiology of hemodialysis, the inhibition of the 
deltoid and supraspinatus muscles by Kinesio tape is not 
as effective in reducing pain, increasing ROM, and de-
creasing the degree of shoulder functional disability as it 
might be in non-dialysis patients. 

Previous studies have assessed the effects of Kine-
sio tape and mobilization on non-dialysis patients with 
SAIS. As far as we know, this is the first study to in-
vestigate the effects of Kinesio tape on SAIS in dialysis 
patients. 

Our results were in line with those of Senbursa et al. 
and Maricar et al. and Kachingwe et al. These studies re-
ported that mobilization associated with exercise was ef-
fective in reducing pain intensity and shoulder functional 
disability as well as increasing shoulder ROM in non-
dialysis patients with SAIS. Although the present study 
only performed mobilization as a treatment, its effects 
were similar to the results of other studies [45-47]. In 
this regard, Park et al. examined the effects of mobiliza-
tion with Kinesio taping on SAIS in five non-dialysis pa-

Table 1. Comparison of basic characteristics of the two groups

P*
Mean±SD/No. (%)Groups

Variables Kinesio Tape and MobilizationMobilization

0.11*6.94±51.056.16±54.45Age (y)

0.58*5.98±26.054.20±25.16BMI (kg/m2)

0.39*49.20±63.2045.96±76.05Duration of dialysis (m)

0.68*0.36±2.850.41±2.80Number of dialysis session per week (d)

0.18*5.30±7.603.19±5.75Duration of shoulder pain (m)

0.52**
50(10)40(8)Male

Gender
50(10)60(12)Female

*Chi-square test, **T-test.
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tients and showed reduced pain intensity and increased 
ROM, as well as decreased rotator cuff muscle tone and 
stiffness. In this study, by reducing the fascia layers, Ki-
nesio tape reduced muscle tone, thus reducing pain and 
increasing ROM [7]. Furthermore, Thelen et al. reported 
that after the application of Kinesio tape in non-dialysis 
SAIS, the pain intensity during movement immediately 
declined in the Kinesio tape-treated group compared to 
the placebo group, while a Kinesio tape effect alone was 
not observed in our study. This discrepancy may be at-
tributed to the fact that Thelen’s study had a sample of 
younger non-dialysis patients compared to our study, 
and they lacked a control group [22].

Our study results were different from those of Shakeri et al. 
who reported a greater of Kinesio tape compared to Kinesio 
tape placebo using the DASH questionnaire in non-dialysis 
patients with SAIS. Perhaps the higher effectiveness of Ki-
nesio tape in their study was due to the three-day interval be-
tween Kinesio tape sessions. However, in the present study, 
a one-day interval between Kinesio tape sessions may have 
stimulated changes in the subacromial area structure. Addi-
tionally, differences in the type of Kinesio tape, the expertise 
in applying and securing the Kinesio tape, and the Kinesio 
tape application method (50% tension for deltoid muscle and 
lower trapezius in the above study, compared to 10-15% ten-
sion for deltoid muscle and supraspinatus in our study) could 
account for variations in results [48]. 

Table 2. Within-and between-group comparison of the variables 

Effect 
SizeP

Mean±SD#
Groups

Variables Mobilization and Kinesio TapeMobilization

-0.546.005.60±2.086.56.10±1.16Pre-treatment

Rest pain

0.150.3800.65±1.081.000.80±0.89Post-treatment

0.0010.9800.30±0.5700.35±0.74Follow-up

00P

0.840.85Effect size

-0.948.007.70±1.628.007.75±1.29Pre-treatment

Shoulder 
abduction 

pain

0.180.2300.85±1.301.001.05±0.99Post-treatment

0.0090.9600.55±1.0500.40±0.59Follow-up

00.55±1.05P

0.860.90Effect size

-0.56103.33101.20±25.02106.66106.50±24.71Pre-treatment

Shoulder 
abduction 

range

0.160.30172.5162.75±19.16163.33157.64±19.82Post-treatment

0.130.39176.66168.83±14.5170166.33±13.65Follow-up

00P

0.850.85Effect size

-0.6564.1662.95±14.4868.7363.42±18.62Pre-treatment

Shoulder 
functional 
disability

0.110.4712.8814.99±11.7216.2416.39±8.45Post-treatment

0.010.927.907.82±5.897.088.74±8.00Follow-up

00P

0.920.90Effect size

#Median.
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Among the research that has so far investigated the ef-
fects of mobilization and Kinesio taping as well as mo-
bilization alone on patients with SAIS, our study is the 
first one to examine the effects of these two treatment 
methods on dialysis patients with SAIS, and the sample 
size in the above study has been with 80% power.

Among the limitations of our study, we can mention 
the lack of patient examination by means of MRI, CT 
SCAN, x-ray, and ultrasound because of the difficult 
mobility of patients besides the small number of samples 
for normalization and short-term treatment follow-up 
(10 days).

It is suggested to apply mobilization in a different time 
period than the above-mentioned study (4-5 minutes), 
examine patients based on the type of tissue involved 
and the severity of pain, and apply mobilization in other 
directions of the shoulder and other Kinesio tape tech-
niques of SAIS using larger sample sizes and longer 
follow-up with the help of exercise therapy and phys-
iotherapy modalities to treat these patients. Using MRI, 
ultrasound, etc. as objective evaluation indicators is also 
recommended.

Conclusion

Both mobilization alone and mobilization combined 
with Kinesio taping were effective in declining the 
pain intensity at rest during active shoulder abduction, 
increasing the ROM of shoulder active abduction, and 
decreasing the degree of shoulder functional disability. 
Due to the absence of a significant difference between 
the two methods in our study, it can be concluded that 
adding Kinesio tape to mobilization compared to mobi-
lization alone had no additional impacts on pain at rest 
and during active shoulder abduction, increasing active 
shoulder abduction ROM, and reducing shoulder func-
tional disability in dialysis subjects with SAIS. 
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