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ABSTRACT
Objective: We aimed to compare the kinesio taping (KT) technique and static wrist resting splint therapy in terms of clinical symp-
toms, hand grip strengt and daily living activities in patients with carpal tunnel syndrome.
Methods: In this study, 25 of 42 patients with mild/moderate carpal tunnel syndrome received KT for 4 weeks, while the remaining 
17 patients used a static wrist resting splint for the same period. For all the patients, details on age, sex, occupation, and degree of 
carpal tunnel syndrome were recorded. Tinel’s test, Phalen’s test, hand grip strength, and visual analogue scale (VAS) score for pain 
during the day and night were assessed before the treatment and in the first and third months after the treatment. The patients 
also completed a QuickDASH questionnaire.
Results: No significant differences were found between the groups in terms of age, sex, and degree of carpal tunnel syndrome. 
In both groups, the VAS-day, VAS-night, and QuickDASH scores significantly decreased, while hand grip strength significantly im-
proved after the treatment as compared with their pretreatment values. These effects were maintained for 3 months (p<0.005). The 
decrease in VAS-night score in month 1 and the improvement in hand grip strength in months 1 and 3 were statistically significant 
in the group who received KT, while the decrease in QuickDASH score was statistically significant in the group who received static 
wrist resting splint therapy (p<0.005).
Conclusion: This study shows that treatment with KT and static wrist resting splint therapy improved the symptoms, daily living 
activities, and hand grip strength of the patients with mild/moderate carpal tunnel syndrome. In conclusion, we think that KT 
should be kept in mind as an alternative to conservative therapies in the treatment of carpal tunnel syndrome.
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INTRODUCTION
Carpal tunnel syndrome (CTS) is the most common entrapment 
neuropathy and occurs when the median nerve is compressed in 
the wrist (1). The entrapment neuropathy may cause a decrease 
in hand grip strength and loss of hand function in addition to 
complaints such as paresthesia, pain, and stiffness that are more 
frequent especially at night (2).

The disease is diagnosed on the basis of present symptoms, 
provocative test results (Tinel’s sign and Phalen’s test), and 
nerve conduction studies, and treated either conservatively or 
surgically. A literature review revealed that single or combined 
conservative treatment methods are used in the treatment of 
mild/moderate CTS. Statistic wrist resting splint, corticosteroid 
infection, nonsteroidal anti-inflammatory drugs, physiotherapy 

agents, activity modification, and tendon/nerve glide exercises 
are among the treatment methods (3, 4).

Recently, a limited number of studies have used the kinesio tap-
ing (KT) technique for various musculoskeletal system diseases 
in CTS. The use of the KT technique has increased in the treat-
ment of several diseases such as shoulder pain (5), patellofem-
oral pain syndrome (6), subacromial impingement syndrome 
(7), plantar fasciitis (8), and spasticity (9). This prominent ef-
fectiveness of KT can be explained by the fact that it has some 
advantages different from other conventional techniques (10). 
Regulating the weak muscle function, subcutaneous edema, 
and impaired circulation by stimulating the lymphatic and blood 
circulation systems; facilitating the movement of the fascia and 
tendons; and reducing pain by alleviating the abnormal muscle 
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tension, repositioning the subluxated joints, and increasing pro-
prioception through cutaneous mechanoreceptors are among 
these effects (11-14).

The use of a static wrist resting splint in a neutral position is the 
first step in CTS therapy in clinical practice. The aim of splinting 
the wrist in a neutral position is to increase the volume of the car-
pal tunnel and reduce the pressure on the median nerve. Studies 
revealed that the use of a wrist resting splint in CTS improved 
symptoms and functions (15, 16). However, only few studies 
have reported the effect of KT on CTS (17).

This study was aimed at comparing the KT technique and static 
wrist resting splint therapy in mild/moderate idiopathic CTS in 
terms of their effectiveness for improving symptoms, hand func-
tion, and grip strength.

METHODS
A total of 42 patients (50 hands) who were admitted to the phys-
iotherapy outpatient clinic of the Kayseri Training and Research 
Hospital, who underwent electroneuromyography, who were di-
agnosed with mild/moderate CTS, and whose informed written 
and verbal consents for participation in the study were obtained, 
were retrospectively included in the study. While patients aged 
>18 years, who did not receive any treatment; and who were 
diagnosed as having mild/moderate CTS were included in the 
study; those who had a metabolic disease (diabetes mellitus or 
thyroid diseases), systemic or malign diseases, trauma history in 
the etiology (fracture), and CTS therapy before (corticosteroid 
injection, splint, and taping therapies); pregnant and breastfeed-
ing women; patients aged <18 years; and patients with thenar 
atrophy (to exclude severe CTS) were excluded from the study. 
The first group consisted of 25 patients (25 hands) who received 
KT, and the second group consisted of 17 patients (25 hands) 
who used a static wrist resting splint. Eight of the 42 patients 
were diagnosed as having bilateral CTS, and these patients re-
ceived the same treatment for both hands. KT was applied four 
times and renewed each week, and the tape was applied using 
a neural technique and ligament/space correction technique 
recommended for CTS (18). First, the skin was cleaned with al-
cohol-soaked cotton to remove oil and moisture. A Y tape was 
applied along the line of the nerve for the neural technique, and 
an I tape was applied around the wrist for the ligament/space 
correction technique. The Y tape was applied starting from the 
first and fifth metacarpal joints up to the area 5 cm below the 
medial epicondyle along the line of the nerve, with 50% stretch-
ing, as the wrist was the transition area when the forearm was 
in supination and the elbow and wrist were in extension. The I 

tape was applied to the volar side of the wrist with maximum 
stretching when the wrist was in the neutral position (Fig. 1). The 
patient was informed to avoid activities that may cause excessive 
sweating and exposure to water during the process. The splint 
given to the patients in the splint group had a neutral position 
and volar support, as it did not allow flexion, extension, and de-
viation of the wrist but allowed pronation and supination. The 
patients were recommended to use it for 4 weeks (19) (Fig. 2). All 
the patients were given a home program consisting of tendon 
and nerve-shifting exercises.

All the patients’ demographic characteristics, occupations, in-
jured hand, and dominant hand were recorded at the begin-
ning of the study. Tinel’s and Phalen’s test scores, hand grip 
strength, and visual analogue scale (VAS) scores of the patients 
were evaluated during the day and night before the treatment 
(pretreatment) and in the first and third months after treat-
ment. The QuickDASH questionnaire was also administered to 
the patients. The VAS was scored between 0 (no pain) and 10 
(worst possible pain) to determine the degree of pain. Hand 
grip strength was evaluated in kilograms by using the Ja-
mar-type hydraulic hand dynamometer (Saehan Corp. Masan, 
Korea). All the measurements of the patients were performed 
in a sitting position, with the shoulder in adduction and neutral 
position at 90° elbow flexion, the forearm in neutral position, 
and the wrist at 0–10° of extension and 15° of ulnar deviation. 
The patients were asked to perform a maximal voluntary grip. 
The measurements were performed three times, and the mean 
value was calculated (20).

Main Points:

•	 We have found statistically significant difference between 
KT and splint groups.

•	 KT significantly increase hand grip strength was observed 
in the first and third months as compared splint group. 

•	 KT significantly decrease QuickDASH score was found in 
the first and third months as compared with before the 
treatment.

Figure 2. VAS-Night Score

Figure 1. VAS-Day Score
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The QuickDASH (The Quick Disabilities of Arm, Shoulder and 
Hand Questionnaire) questionnaire consists of 15 questions in 
total and was validated in Turkish and found to be reliable for 
evaluating the severity of symptoms and functional capacity of 
patients (21). The patients in this study completed the question-
naire by themselves. The QuickDASH has 11 titles (each title in-
cludes five answer options), and at least 10 of the 11 titles must 
be answered to calculate the QuickDASH score (0=no disability 
and 100=the most severe disability). Approval of this issue was 
obtained from the ethics committee of the Ministry of Health 
Kayseri City Hospital on March 12, 2020 (Document No. 14).

Statistical Analysis
The data obtained were evaluated with the Statistical Package 
for Social Sciences 22.0 (IBM SPSS Corp.; Armonk, NY, USA) statis-
tical package software. Descriptive statistics were presented as 
mean±standard deviation, median (range), frequency distribu-
tion, and percentile. For the statistical methods, the chi-square 
test was used for nominal values, and the Wilcoxon rank-sum 
test, Kruskal–Wallis analysis of variance, and Mann–Whitney U 
test were used for non-parametric values. Variables with p values 
of <0.05 were considered statistically significant.

RESULTS
The mean age of the patients who participated in the study 
was 47.48±8.13 years in the first group and 45.56±6.55 years in 
the second group, indicating similar ages between the groups 
(p=0.354). No statistically significant differences were found be-
tween the groups in terms of sex, treated extremity, and degree 
of CTS. The demographic characteristics of the patients are given 
in Table 1.

The mean VAS-night score in the first group was 5.0 before the 
treatment and 2.0 after the treatment. A statistically significant 
decline in VAS-night score was recorded after the treatment, 
and this effect was observed to continue for 3 months. While 
the mean VAS-night score in the second group was 8 before the 
treatment, it decreased to 4 after the treatment, and this effect 
was observed to continue for 3 months. The decrease in VAS-
night score within 1 month was statistically more significant 
in the first group. A statistically significant decrease in VAS-day 
score was recorded in both groups in the first and third months 
as compared with before the treatment, and no significant differ-
ence was found between the groups (Figs. 1 and 2).

A statistically significant increase in hand grip strength was ob-
served in the first and third months as compared with before the 
treatment in both the groups. A statistically significant greater 
increase in hand grip strength was recorded in evaluations for 
the first group as compared with the second group during the 
first and third months (p<0.05; Table 2).

A statistically significant decrease in QuickDASH score was found 
in the first and third months as compared with before the treat-
ment in both groups, and the decrease in the third month was 
statistically more significant in the second group than in the first 
group (p<0.05; Table 3).

A statistically significant increase was observed in negative re-
sults in Tinel’s and Phalen’s tests in the first and third months 
compared with the pretreatment results in both groups and 
the decrease was statistically more significant in the third 
month in the second group than in the first group (p<0.05; Ta-
bles 4 and 5).

Table 1. Distribution according to the Demographic Charac-
teristics

Kinesiotape 
Group (n=25) 

Splint Group 
(n=17) p*

Age (Mean.±SD) 47.4 ± 8.1 45.6 ± 6.7 0.354

Number(%) Number(%)

Gender

   Female 23 (92) 16 (94.11) 0.853

   Male 2 (8) 1 (5.8)

Occupation

   Housewife 21 (84) 14 (82.3) 0.518

   Employee 3(12) 3 (17.7)

   Retired 1(4) 0 (0.0)

Degree

   Mild 15(60) 14(56) 0.554

   Moderate 10(40) 11(44)

Table 2. Hand grip value

Kinesiotape Splint p *

Hand  
Grip

Pre-Treatment 19 
(18.08-23.63)

15 
(12.75-18)

0.003

Month 1 23 
(19.39-28.44)

16 
(12-21.5)

0.001

Month 3 25 
(20.4-29.09)

19 
(15.5-22.5)

0.004

p* p<0.05 p<0.05

Table 3. QuickDASH Value

Kinesiotape Splint p *

QuickDASH Pre-Treatment 50  
(40.9-62.5)

45  
(34.6-55)

0.256

Month 1 38  
(18.2-55.6)

29.5  
(17-39.3)

0.145

Month 3 34  
(19.3-43.2)

17.5  
(7.5-27.5)

0.008

p * p<0.001 p<0.001
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DISCUSSION
CTS is an entrapment neuropathy characterized by the loss of 
hand function accompanied by clinical symptoms such as pain 
and paresthesia. Our study was aimed at determining the effects 
of using KT and a splint device on the severity of the symptoms 
and functional conditions of patients with CTS.

In the study by Kulcu et al., the 22 wrists in the 45 patients includ-
ed in the study (65 wrists) received KT, 22 received placebo KT, 
and 21 received splint therapy, and the effectiveness of the ther-
apies were compared. The Boston Carpal Tunnel Questionnaire 
(BCTQ) was used to evaluate the functional condition in their 
study. While functional improvement was observed in the KT 
group, no significant improvement was found in the other two 
groups (17). In the study by Yildirim et al. (22), an improvement in 
the BCTQ-S score was observed in the KT group during the third 
follow-up. In our study, we used the QuickDASH questionnaire, 
which was developed to evaluate the functional condition. As a 
result of our study, while significant improvements were found 
in the first and third months in the KT and splint therapy groups, 
the improvement was more significant at the end of the third 
month in the splint group. In the same study, a statistically signif-
icant improvement in hand grip strength was found in the splint 
group; however, no significant difference was found among all 
the groups (22). In our study, although significant clinical im-
provements in symptoms, hand function, and grip strength 
were observed within the first 3 months after treatment in the 
patients who received KT and splint therapy, the improvements 
of the symptoms and grip strength in the KT group and hand 
function in the splint group were more significant.

KT helps improve blood circulation and lymphatic drainage. This 
effect on the blood circulation helps eliminate the tension and 
tenderness in the damaged area, and decreases the stimula-
tion of the subcutaneous pain receptors. With these features, KT 
showed positive effects in the treatment of CTS (23). In our study, 
an increase in both VAS-day and VAS-night scores were found in 

the KT group. The study by Kaplan et al. (24) showed a decrease 
in VAS score in the KT treatment group.

Epidemiological studies on CTS showed that it was more com-
mon in the middle-aged female population. In our study, 92% of 
the patients were female, and their mean age was approximately 
47 years; these results were compliant with the epidemiological 
data (25). Several studies have reported that CTS is an occupa-
tional disease that is more common in occupations that require 
intensive use of the hands (26). In our study, 98.1% of the pa-
tients had occupations (housewife, employee, etc.) that require 
intensive use of the hands and frequent repeated movements.

CTS is diagnosed by performing medical history taking and 
clinical examination, and its severity is determined with electro-
physiological testing. Whereas physical examination has reduced 
sensitivity and abnormal responses to provocative tests and/or 
symptoms due to reduced muscle power are detected in patients 
with CTS, provocative test results are not always positive but are 
useful in the diagnosis. The sensitivity and specificity of these 
tests in the diagnosis of CTS are still disputed (27). According to 
Brüske et al. (28), the sensitivity of Phalen’s test was between 42% 
and 91%, and the sensitivity of Tinel’s test was between 38% and 
100%. In our study, we used Tinel’s and Phalen’s provocative tests 
in physical examinations for patients with symptoms of CTS. In 
a meta-analysis in which MacDermid et al. evaluated 60 studies, 
the sensitivity was 68% for Phalen’s test and 50% for Tinel’s test. 
In our study, the Phalen’s test result was positive in 76% of the 
patients, and the Tinel’s test result was positive in 58%, which is 
similar to the results of MacDermid et al. (29). In the study by Ak-
turk et al. (30), a decrease in the sensitivity of provocative tests 
was observed, which is similar to the results of our study.

In the study by Oncu et al. (31) on the effectiveness of KT for 
CTS, the patients were divided into four groups, and each group 
consisted of 15 wrists. The first group received KT and exercise 
therapy; the second group, splint and exercise therapy; the 
third group, KT, splint, and exercise therapy (KT + Splint); and 
the fourth group (control group), only exercise therapy. They re-
ported that the use of KT with a night splint showed a significant 
clinical improvement in symptoms, hand function, grip strength, 
and hand skill test results within the first 3 months after treat-
ment as compared with the other treatments. The improvement 
in symptoms in the group that received only KT or splint thera-
py was significant only in the first 2 months after treatment as 
compared with that in the control group. In the study by Akturk 
et al. (30) in which KT and splinting methods were compared in 
44 patients (38 female and 6 male patients: 58 hands) with early 
CTS between the ages of 20 and 65 years, the KT group showed 
a significant improvement in motor distal latency, sensory laten-
cy, sensory conduction velocity, responses to provocative tests, 
sensory loss, hand function, and post-treatment symptoms, and 
statistically significant differences in BCTQ-functional disabilities 
and BCTQ-S scores. In our study, the symptoms improved in both 
groups, and this effect continued for 3 months in the KT group.

The use of a wrist splint in the treatment of CTS is based on the 
observation that symptoms increase with wrist movements and 

Table 4. Tinel’s Test Results

Kinesiotape Splint p

Tinel’s Pre-Treatment 60% 56% 0.177

Month 1 40% 25% 0.089

Month 3 35% 20% 0.004

p * p<0.001 p<0.001

Table 5. Phalen’s Test Results

Kinesiotape Splint p *

Phalen’s Pre-Treatment 72% 80% 0.508

Month 1 60% 56% 0.382

Month 3 45% 28% 0.011

p * p< 0.001 p<0.001
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decrease with resting. Studies have shown that the therapeutic 
role of the wrist resting splint is due to its decompression effect 
on the carpal tunnel. Pressure on the tunnel plays an important 
role in the pathophysiology, and as the wrist moves away from 
the neutral position, the pressure increases (32, 33). In our study, 
a significant clinical improvement was observed in the splint 
group in terms of symptoms, hand function, and grip strength. 
A meta-analysis on the effect of KT on grip strength reported 
that KT had positive effects on both grip strength and muscle 
activity (34). In a study in which the effect of KT on grip strength 
was evaluated in healthy athletes, KT was used for the forearm in 
21 healthy athletes, and no long-term increase was observed in 
the maximal grip strength, while proprioception and hand grip 
strength improved in the early period. Oncu et al. (31) concluded 
in their study that KT improved grip strength only in the early pe-
riod when used alone but improved grip strength over the long 
term when used with a splint. Guner et al. (35) found that the 
KT method used with a low-level laser therapy had no additional 
positive effect in the short term; however, they found an increase 
in hand grip strength and finger pinch strength in the long term. 
In our study, hand grip strength increased in both the splint and 
KT groups, and this increase was higher in the KT group.

As a result of these studies and our study, KT does not prevent 
daily activities as compared with the splint, and patient compli-
ance with the KT method is high. The use of splints may limit dai-
ly activities and housework. According to the observations, KT is 
easier to use in clinical practice.

Limitations
The limitations of this study are its retrospective design, the fact 
that the long-term effectiveness of KT in the treatment of CTS 
was not investigated, and the limited number of patients includ-
ed in the study. A further limitation is the lack of ultrasonograph-
ic images during follow-up.

CONCLUSION
We conclude that KT may be considered as an alternative method 
to the available conservative therapies for the treatment of CTS. 
The positive results that were obtained in the intervention group 
might have resulted from a placebo effect of KT. We think that 
more comprehensive retrospective placebo-controlled studies 
investigating the long-term effectiveness of KT are needed.
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