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ABSTRACT

Introduction: To compare the effects of extracorporeal shock wave therapy and kinesiotaping, performed as the first-step treatments added 
to physiotherapy, on pain, functionality, and quality of life among newly diagnosed lateral epicondylitis patients.

Patients and Methods: Our study was retrospectively performed. The medical records of 62 patients whose treatment was designed for 
clinically-diagnosed unilateral lateral epicondylitis were reviewed, they were categorized into two groups each containing 31 patients. The 
demographic properties, profession, body mass index, dominant hand, symptom duration, and the side of the affected elbow were recorded. 
Patients were assessed twice; prior to treatment onset and at 1st month after the treatment. Pain intensity was recorded with Visual Analog Scale 
at rest, at night, during activity (repeated elbow motions). Patients completed quick disabilities of the arm, shoulder, and hand questionnaire 
for a functional evaluation. Quality of life was assessed by Short Form-36.

Results: There was no statistically significant difference between the two groups in terms of demographic characteristics. When the patients 
were evaluated at the fourth week after the treatment; the visual analogue scale showing pain severity at rest, at night and during activity, the 
Q-DASH, and all sub-parameters of Short Form 36 was found significantly difference. There was no statistically significant difference between 
the two groups in terms of evaluation parameters.

Conclusions: We reported that treatment effect of kinesiotaping to lateral epicondylitis is similar to that of ESWT. Both treatments significantly 
improved pain score, functional status and patient satisfaction.
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Lateral epicondylitis (LE), also called tennis elbow, is a common 
upper extremity disorder. Its prevalence is 1–3% in general 
population and 2–23% in professional population (1, 2). It is 
more common in people aged 45–60 years, in dominant arm, 
and in women (3). Mechanical (repeated/excessive mechanical 
loads, contusions) and structural factors (morphological, cellular, 
metabolic) are important etiological factors. It is thought to be 
a process resulting from the overuse of upper extremity and 
repeated micro-trauma, characterized by angio-fibroblastic 
degeneration or hyperplasia in the common extensor tendon of 
the elbow, especially extensor carpi radialis brevis (4). LE usually 
starts insidiously and in a spontaneous manner. Pain is located to 
the lateral epicondyle but may spread upwards to upper arm or 
downwards to forearm. There is tenderness over the epicondyle. 
Pain is aggravated by wrist dorsiflexion against resistance when 

the elbow is in extension, and resisted supination may also be 
painful. Although the disorder may limit itself, it may still produce 
intense pain and affect daily activities. Joint range of motion is 
usually spared (5–7).

Although many treatment methods have been recommended to 
treat LE, no standard therapy exists as a result of its multifactorial 
etiology and pathophysiology. Conservative treatment options 
include medical treatment with non-steroidal anti-inflammatory 
drugs, limiting wrist motions, wrist resting splint reducing stress 
on wrist extensors, local corticosteroid or non-corticosteroid 
injections (botulinum toxin, prolotherapy, sodium hyaluronate), 
acupuncture, forearm stretching and strengthening exercises, 
various physical therapy modalities (transcutaneous electrical 
nerve stimulation, laser, iontophoresis, therapeutic ultrasound, 
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and extracorporeal shock wave therapy), massage, and 
manipulation-mobilization. Surgery is an option for patients who 
failed with conservative methods (8–11).

ESWT was first used in 2000 s to treat musculoskeletal injuries. 
As a result of its noninvasive nature, good tolerability, and a 
favourable side effect profile, it has been more commonly 
used to treat LE in recent years (12). Although its mechanism 
of action is unknown, it is believed that shock wave therapy 
initiates neovascularization and reduces tendinopathy-induced 
pain by improving blood flow while initiating repair of chronic 
inflammation by tissue regeneration (13). However, its superiority 
over other physiotherapy modalities has yet to be shown (14).

Kinesio taping (KT) was first developed in 1973 by Kenzo Kase 
using a material called kinesio-tex. It has been increasingly used for 
myofascial pain syndrome, sub-acromial impingement syndrome, 
lymphedema, tendinitis, patellofemoral pain syndrome, knee 
osteoarthritis, and LE. KT possesses some physiological effects 
including reduction of pain or abnormal sensation, supporting 
muscular motion, promoting blood drainage and subcutaneous 
lymphatic fluid propagation, and correcting articular malalignment 
(15–18).

The present study aimed to compare the effects of ESWT and KT, 
performed as the first-step treatments added to physiotherapy, 
on pain, functionality, and quality of life among newly diagnosed 
LE patients.

MATERIALS and METHODS

Our study was retrospectively performed to assess the effects of 
ESWT and kinesiological taping therapy on lateral epicondylitis. 
This study enrolled patients diagnosed with LE who presented to 
our outpatient clinic between January 2017 and December 2018. 
LE diagnosis was based on symptoms, i. e. the area of tenderness 
and intensification of pain with wrist dorsiflexion against resistance 
with the elbow extended and resisted wrist supination. A total of 
62 patients aged 23–74 years who had lateral epicondylitis for at 
least 6 years were enrolled. Having cervical radiculopathy, cubital 
tunnel syndrome, carpal tunnel syndrome, pain radiating from 
the shoulder, inflammatory, autoimmune, endocrinological, or 
renal disorders, history of LE surgery, elbow deformity, history of 
upper extremity operations or trauma, history of corticosteroid 
injections for lateral epicondylitis in the last three months, 
pregnancy, bleeding diathesis, local or systemic infection affecting 
upper extremity, pacemakers, sensory disorders of the skin or 
allergic reactions to kinesiological taping, poor cooperation with 
the medical team or refusal the treatment were the reasons of 
exclusion from the study. Prior to the evaluation, the patients 
or their legal guardians, as appropriate, were given verbal and 
written information on the nature of the study. Informed consent 
forms were signed upon admission to the trial. All procedures 
were conducted in accordance with the Helsinki Declaration of 
2004.

The medical records of 62 patients who met the inclusion criteria 
and whose treatment was designed for clinically-diagnosed 
unilateral LE were reviewed, and they were categorized into two 
groups each containing 31 patients (ESWL and kinesiotaping 
groups) using the simple random sampling method.

The demographic properties, profession, body mass index, 
dominant hand, symptom duration, and the side of the affected 
elbow were recorded. To relieve pain, both groups of patients were 
prescribed relative rest in daily activities, use of splints, stretching 
and strengthening exercises, ice therapy, and paracetamol as 
needed. Exercise programs were aimed to strengthen forearm 
muscles and to provide flexibility and pain-free articular range of 
motion during daily activities.

Patients with planned treatment were assessed twice, prior to 
treatment onset and at 1st month after the treatment, when the 
scales were applied. All patients underwent a check one month 
after the treatment. No side effect was observed during or after 
the treatment.

The effectiveness of treatment was assessed as follows: 

Pain evaluation using the visual analogue scale (VAS): The 
visual analogue scale (VAS) was used to rate pain intensity. The 
latter is rated by using a 10-cm straight line where “no pain” is 
rated by 0 point and “worst imaginable pain” 10 points. Then, the 
distance between the point 0 and the point marked by the patient 
is measured. A score of less than 3 is considered mild pain; 3–6 
moderate pain; and >6 severe pain. Pain intensity was recorded 
at rest, at night, and during activity (repeated elbow motions) at 
treatment onset and the post-treatment period (19).

Quick Disabilities of the Arm, Shoulder and Hand 
Questionnaire (Q-DASH): All patients completed 11-item 
quick disabilities of the arm, shoulder, and hand (Q-DASH) 
questionnaire for a functional evaluation. Q-DASH is a self-
reported questionnaire whose reliability and validity were proven 
in Turkish and which rates physical function and symptoms in 
patients with upper extremity disorders. It includes 11 items, of 
which at least 10 should be replied in order the Q-DASH score 
to be calculated. Each item contains 5 responses, and the scale 
score is calculated from the item scores (0, no disability; 100, most 
severe disability) (20, 21).

Short Form-36 (SF-36): It is a self-assessment scale developed 
to rate quality of life, which was translated into Turkish and 
validity and reliability of which were studied by Koçyiğit et al. 
(22). It consists of 36 items rating 8 dimensions, namely physical 
condition, social function, role limitations due to physical 
problems, role limitations due to emotional problems, mental 
health, energy/vitality, pain, and general perception of health. 
The rating is Likert type except for some items and takes into 
consideration the last four weeks. Its sub-dimensions rate health 
status between 0 and 100, where 0 indicates poor health status 
and 100 good health status (23).
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METHODS of TREATMENT

ESWT Group
ESWT procedure was performed by the same physiotherapist and 

without using local anaesthesia in all patients. The patients were 

placed in supine position with their elbows in 90-degree flexion. 

The shockwave applicator was placed on the point of maximum 

tenderness, perpendicular to the insertion site of the extensor 

muscles of the wrist on the lateral epicondyle. An ultrasound gel 

was used to minimize energy dissipation between the shockwave 

source and the skin. Shock waves with 2000 impulses were applied 

using a Dolarclast (Electro Medical Systems, Nyon, Switzerland) 

device with a low energy flow density ranging at 0.06–0.12 mJ/

mm2. It was applied at a tolerable energy intensity in a total of three 

sessions each lasting for 5 minutes, performed once a week (24, 25).

Kinesiotaping Group
All patients underwent taping with muscle technique twice a week 

for three weeks. The taping procedure complied with the criteria 

proposed by Kase (17). The patients were instructed to remove 

the tape before attending the next session.

Statistical analysis
In the statistical evaluation of our data, SPSS 17.0 for Windows 

program was used. Quantitative variables are presented as 

mean ± SD and categorical variables as number and percentage. 

The normal distribution among the quantitative variables was 

ascertained using the Shapiro-Wilk test. The independent 

samples t-test was used for paired comparisons of normally 

distributed variables of the ESWT and KT groups a pre-treatment 

and posttreatment. Variables of the ESWT and KT groups without 

normal distribution were compared using the Mann-Whitney 

U test. Hypotheses were two-tailed, and P≤0.05 was considered 

statistically significant.

RESULTS

The demographic characteristics of the patients are given in Table 
1. There was no statistically significant difference between the two 
groups in terms of demographic characteristics.

The results and statistical comparisons of pre-treatment (week 0) 
and posttreatment (month 1) parameters in ESWT and KT group 
given in Table 2 and 3.

VAS scores of the pain with resting, night and under stress 
significantly decreased at posttreatment 1 months when 
compared with pre-treatment scores in ESWT and KT group 
(p<0.05; Table 2 and 3).

DASH score significantly decreased at posttreatment 1 months 
when compared with pre-treatment scores in ESWT and KT group 
(p<0.05; Table 2 and 3).

Table 1. Comparison of demographic characteristics between ESWT and KT group

Demographic features ESWT (n=31), mean ± SD/n KT (n=31), mean ± SD/n

Age (years) 46.13±11.19 (31/74) 44.29±10.79 (23/64)

Sex (female/male)  19/12 (% 61.3/% 38.7) 23/8 (% 74.2/% 25.8)

BMI (kg/m2) 27.35±3.79 (21.6/35.4) 26.28±3.87 (18.7/38.1)

Dominant hand (right/left) 30/1 (% 96.8/3.2) 29/2 (% 93.5/6.5)

Disease duration (0–6 month) 3.35±1.79 2.55±1.48 

Side of involvement (right/left) 22/9 (% 71/% 29) 24/7 (% 77.4% 22.6)

Occupation

 Housewife 18 (% 58.1) 21 (% 67.7)

 Officer 6 (% 19.4) 2 (% 6.5)

 Working 7 (22.6) 4 (% 12.9)

 Unemployed 0 (% 0) 4 (% 12.9)

Previous treatment

 Physiotheraphy 6 (% 19.4) 1 (% 3.2)

 Orthotic 8 (% 25.8) 6 (% 19.4)

 Medical 5 (% 16.1) 7 (% 22.6)

 Untreatment 12 (% 38.7) 17 (% 54.8)
Values are presented as mean ± standard deviation.
ESWT: extracorporeal shock-wave therapy; KT: kinesio taping; BMI: body-mass index. 

Figure 1. KT to lateral epicondyle was applied from origin to insertion 
using the muscle technic.
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Table 2. Results and statistical comparisons of pre-treatment (week 0) and posttreatment (month 1) parameters in ESWT group (n=31)

Elbow pain and QOL Pre-treatment Post-treatment P (post-treatment)

Pain at rest  (VAS) 6.3±1.4 3.1±2.8  <0.001*

Pain at night (VAS) 8.6±1.4 4.3±3.5  <0.001*

Pain under strain (VAS) 9.3±1.0 4.5±3.6  <0.001*

Quick DASH 47.4±16.4 24.1±20.1  <0.001*

SF36

 PF 61.8±21.7 80.5±11.4  <0.001*

 RLPR 25.0±32.3 66.1±16.5  <0.001*

 RLER 38.0±32.8 76.3±24.6  <0.001*

 V 51.0±12.6 76.6±6.8  <0.001*

 MH 46.2±12.0 69.8±7.4  <0.001*

 SF 46.8±18.0 71.0±14.9  <0.001*

 BP 39.1±20.0 77.3±12.6  <0.001*

 GH 50.5±10.8 71.1±11.2  <0.001*
*p<0.05 by the Mann–Whitney U test
ESWT, extracorporeal shock-wave therapy; VAS, visual analogue scale; DASH, disabilities of the arm shoulder and hand; PF, physical functioning; RLPR, role limitation-physical 
reasons; RLER, role limitation-emotional reasons; V, vitality; MH, mental health; SF, social function; BP, bodily pain; GH, general health; QOL, quality of life. 

Table 3. Results and statistical comparisons of pre-treatment (week 0) and post-treatment (month1) parameters in KT group (n=31)

Elbow pain and QOL  KT Pre-treatment  KT Post-treatment P (post-treatment)

Pain at rest (VAS) 7.0±1.5 3.6±2.9  <0.001*

Pain at night (VAS) 8.8±1.1 4.5±3.3  <0.001*

Pain under strain (VAS) 9.3±0.8 4.8±3.5  <0.001*

Quick DASH 43.1±16.5 25.7±18.2  <0.001*

SF36

 PF 65.5±22.1 83.2±12.7  <0.001*

 RLPR 21.8±33.4 65.3±21.1  <0.001*

 RLER 53.8±36.2 75.3±22.7  <0.001*

 V 49.2±8.1 76.0±6.2  <0.001*

 MH 46.8±9.2 73.3±6.7  <0.001*

 SF 54.8±9.2 73.4±15.4  <0.001*

 BP 40.0±13.8 69.3±13.5  <0.001*

 GH 49.2±17.2 74.4±9.8  <0.001*
*p<0.05 by the Mann–Whitney U test
KT: kinesio taping; VAS: visual analogue scale; DASH: disabilities of the arm shoulder and hand; PF: physical functioning; RLPR: role limitation-physical reasons;  
RLER. role limitation-emotional reasons; V: vitality; MH: mental health; SF: social function; BP: bodily pain; GH: general health; QOL: quality of life. 

Table 4. Comparison of ESWT and KT groups on basis of pre-treatment and posttreatment

Elbow pain and QOL  ESWT
Pre-treatment

 KT
Pre-treatment

 P 
Pre-treatment

 ESWT
Post-treatment

 KT
Post-treatment

 P 
Post-treatment

Pain at rest (VAS) 6.3±1.4 7.0±1.5 0.065 3.1±2.8 3.6±2.9 0.484

Pain at night (VAS) 8.6±1.4 8.8±1.1 0.486 4.3±3.5 4.5±3.3 0.824

Pain under strain (VAS) 9.3±1.0 9.3±0.8 0.786 4.5±3.6 4.8±3.5 0.776

Quick DASH 47.4±16.4 43.1±16.5 0.304 24.1±20.1 25.7±18.2 0.735

SF36

 PF 61.8±21.7 65.5±22.1 0.507 80.5±11.4 83.2±12.7 0.373

 RLPR 25.0±32.3 21.8±33.4 0.700 66.1±16.5 65.3±21.1 0.867

 RLER 38.0±32.8 53.8±36.2 0.076 76.3±24.6 75.3±22.7 0.859

 V 51.0±12.6 49.2±8.1 0.512 76.6±6.8 76.0±6.2 0.698

 MH 46.2±12.0 46.8±9.2 0.813 69.8±7.4 73.3±6.7 0.056

 SF 46.8±18.0 54.8±9.2 0.084 71.0±14.9 73.4±15.4 0.532

 BP 39.1±20.0 40.0±13.8 0.840 77.3±12.6 69.3±13.5 0.546

 GH 50.5±10.8 49.2±17.2 0.512 71.1±11.2 74.4±9.8 0.223
ESWT: extracorporeal shock-wave therapy; KT: kinesio taping; VAS: visual analogue scale; DASH: disabilities of the arm shoulder and hand; PF: physical functioning; RLPR: role 
limitation-physical reasons; RLER: role limitation-emotional reasons; V: vitality; MH: mental health; SF: social function; BP: bodily pain; GH: general health; QOL: quality of life. 
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There were considerably significant improvements in all subscales 
of the SF36 (general health, physical functioning, physical role 
functioning, emotional role functioning, social functioning, 
bodily pain, mental health, and vitality) at 1 month compared to 
pre-treatment values (P<0.05; Table 2 and 3).

The comparison of ESWT and KT groups on basis of pre-treatment 
and posttreatment given in Table 4. However, when results for 
patients in the ESWT and KT groups before treatment (at week 0) 
and after treatment (at 1 month) were compared, no statistically 
significant difference was found between the groups in terms of 
VAS scores for pain at rest, at night, under strain, Quick DASH 
and evaluating functioning and pain of the affected arm in various 
daily life activities, or any subscale of the SF36 (P>0.05; Table 4).

DISCUSSION
Lateral epicondylitis is a common upper extremity disorder, for the 
treatment of which many methods have been proposed. Several 
studies have investigated the efficacy of available methods to treat 
LE, but the available evidence is limited, and no standard therapy 
exists. An effective and successful conservative therapy aims to 
control pain, promote soft tissue healing, control inflammation, 
and ensure optimal loading of the extensor tendon (26, 27). 
Although the effects of ESWT and kinesiotaping in LE treatment 
have been previously studied, comparative studies between the 
two have not been performed.

ESWT’s efficacy in LE has been studied and success rates ranging 
between 68% and 91% have been reported (13). However, 
a number of studies have either shown that ESWT had no 
therapeutic effect or was less effective than placebo (28).

KT is commonly used for conservative management of 
musculoskeletal disorders. KT reduces pain at rest, night, and 
activity, and eases daily life activities (27, 29). According to Kenzo 
Kase, the taping technique strengthens weakened muscles and 
improves muscular function; it also facilitates lymphatic drainage 
and blood circulation by moving muscles and thereby reducing 
subcutaneous pressure; it reduces pain by stimulating free nerve 
endings and eliminating fluid accumulated around a tendon; it 
re-locates joints by displacing subluxed joints; it helps muscle 
and fascia function return by increasing muscle fibers and 
promotes sense of proprioception by increasing stimuli to dermal 
mechanoreceptors (17, 30). Dilek et al. followed patients to whom 
they applied KT for LE for 6 weeks and demonstrated that patients 
had their pain reduced and their functions and satisfaction 
increased at the end of the study period (31).

Eraslan et al. reported that KT, added on top of physiotherapy, 
reduced pain intensity and increased patient functionality (24). Our 
study aimed to determine the comparative effects of ESWT and 
kinesiological taping on pain, functionality, and quality of life in LE.

Our study did not demonstrate any significant difference between 
both patient groups with respect to demographic and clinical 
characteristics. Literature data have shown that the prevalence 
of tennis elbow is equal in both sexes and usually affects the 
dominant arm (27). We found a female/male ratio of 19/1 in the 

ESWT group and 23/8 in the kinesiotaping group. In line with the 
previous reports, the affected elbow region was in the dominant 
arm. We found that the VAS score, a scale we used to assess pain 
intensity at rest, night, and activity, was significantly reduced at 
fourth postoperative week in both the ESWT and kinesiotaping 
groups at a similar level, which was in accordance with the 
literature reports (32, 33). Our study employed DASH score for 
functional evaluation, which showed significant reduction in both 
groups, again to a statistically similar degree.

To date, many studies have utilized the sub-dimensions of SF 
36 to rate quality of life (32, 34–36). In the present study, where 
the sub-dimensions of SF36 were used, we detected a significant 
improvement in both the ESWT and KT groups.

Several studies have previously compared available conservative 
treatments for lateral epicondylitis. A study that compared cryo-
ultrasound and ESWT reported that ESWT led to reductions in 
VAS score at the end of a 1-year follow-up (37). Another study 
comparing corticosteroid injection and ESWT followed patients 
for 8 weeks and concluded that ESWT was as effective as injection 
(38). Another study indicated that, thanks to its ease of use and 
low side effect profile, ESWT may be used as an alternative to 
surgical methods (39). Another study comparing ESWT and splint 
use reported no difference between the conservative methods, 
with both ESWT and splint use being effective treatments (32).

Conservative therapies are primarily preferred in LE treatment, 
and the choice of therapy is usually dictated by a patient’s status 
and the experience of a treating physician. We here in aimed 
to compare the efficacies of ESWT and kinesiotaping methods, 
which we commonly use in our clinic, in LE treatment. We are of 
the opinion that, owing to their non-invasive natures, ease of use, 
low side effect profiles, and favourable patient compliance, both 
treatment methods can be preferred to treat LE.

Limitations of study
One of the limitations in this study was no follow-up for long-
term effect. The follow-up was up to 4 weeks after treatment. 
Another limitation is that there was no control or plasebo group 
in this study. We didn’t use a hand dynamometer to evaluate grip 
strength and the analysis of strength of handgrip.

CONCLUSION
In this study, we reported that treatment effect of kinesiotaping 
to lateral epicondylitis is similar to that of ESWT. Both treatments 
significantly improved pain score, functional status and patient 
satisfaction.
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