BILIMSEL ARASTIRMA MAKALESI AHI EVRAN MEDICAL JOURNAL
E-ISSN: 2619 - 9203

The Effects of Kinesio Taping on Reaction Time, Pain, Hand Grip Strength and
Upper Extremity Functional State in Patients with Lateral Epicondylitis

Lateral Epikondilitli Hastalarda Kinezyo Bantlama Uygulamasinin Reaksiyon Zamani,

Agri, El Kavrama Kuvveti ve Ust Ekstremite Fonksiyonuna EtKkisi

Seyma TOY ! Deniz SENOL 2"~ Rukiye CIFTCI ? Fatma KIZILAY %" Yiiksel ERSOY>

0z:

Amag. Bu ¢alismanin amact lateral epikondilitli (LE) hastalarda konvansiyonel fizyoterapi yontemlerine ek olarak uygulanan kinezyo
bantlama uygulamasmimn (KB) gorsel reaksiyon zamam1 (GRZ) ve isitsel reaksiyon zamam (IRT), agr1, el kavrama kuvveti (EKK) ve
iist ekstremite fonksiyonu tizerine olan etkilerini degerlendirmektir.

Aragclar ve Yontem: Bir {iniversite hastanesinde fiziatrist tarafindan LE tanisi konulan 70 hasta ¢aligmaya dahil edildi. LE’li hastalar
randomize olarak “inhibisyon KT” (IKB) ve “sahte KT” (SKB) gruplarina ayrildi. Vizuel Analog Skala’da (VAS) istirahat (VAS-1),
hareket (VAS-H) ve gece (VAS-G) degerlendirmeleri ayr1 ayr1 yapildi. GRZ-IRZ degerlendirmesi i¢in Hubbard Scientific reaksiyon
zamanlayic1, fonksiyonel durum degerlendirmesi icin Hizl1 Kol, Omuz, El Sakatlik Olgegi ve EKK igin Jamar el dinamometresi &1-
¢limleri tedavi 6ncesi ve tedavi sonrasi karsilagtirmalar i¢in kaydedildi.

Bulgular: Tedavi dncesi ve sonrasi grup i¢i kargilastirmada her iki grubun tiim parametrelerde istatistiksel olarak anlamli iyilesme
gosterdigi belirlendi (p<0.05). Gruplarin tedavi sonrasi verileri karsilastirildiginda ise VAS-H, VAS-I, GRZ ve IRZ skorlarinin IKB
grubunda istatistiksel olarak anlamli azalma gosterdigi tespit edildi (p<0.05).

Sonug: Bu ¢alismada, konvansiyonel fizyoterapiye ek olarak uygulanan KT nin LE’nin konservatif tedavisinde etkili bir yontem ol-
dugunu gosterildi. Her iki grubun tedavi sonrasi sonuglart karsilagtirildiginda agri, reaksiyon zamani (RZ) skorlarinda IKT grubu
lehine istatistiksel olarak anlamli fark bulundu.

Anahtar kelimeler: agri; el kavrama kuvveti; kinezyo bantlama,; lateral epikondilit; reaksiyon zamant
ABSTRACT:

Purpose: This study aims to evaluate the effects of kinesio taping (KT) in addition to conventional physiotherapy methods, on visual
reaction time (VRT) and auditory reaction time (ART), pain, handgrip strength (HGS), and upper extremity function in patients with
lateral epicondylitis (LE).

Materials and Methods: 70 patients diagnosed with LE by a physician in a university hospital were included in the study. Patients
with LE were randomly divided into “Inhibitory KT” (IKT) and “Sham KT” (SKT) groups. Visual Analog Scale (VAS) measures
were made at rest (VAS-R), with movement (VAS-M), and at night (VAS-N) separately. Hubbard Scientific reaction timer for VRT-
ART assessment, quick disability of the arm, shoulder, and hand questionnaire (Quick DASH) for the functional state, and Jamar hand
dynamometer measurements for HGS were recorded for pre-treatment and post-treatment comparisons.

Results: In pre-treatment and post-treatment group comparison, it was found that both groups showed statistically significant recovery
in all parameters (p<0.05). When post-treatment data of the groups were compared, it was found that VAS-M, VAS-R, VRT, and ART
scores showed a statistically significant decrease in the IKT group (p<0.05).

Conclusion: The present study shows that KT application in addition to conventional physiotherapy was an effective method in LE’s
conservative treatment. Statistically significant differences were found on pain, reaction time (RT) scores in favor of the IKT group
when the post-treatment results of both groups were compared.
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INTRODUCTION

Lateral epicondylitis (LE) is a common musculoskeletal
system disease affecting the wrist extensor tendons that
may be associated with professional or psychologi-
cal/physiological factors, with a prevalence of 1-3% in the
general population, while its incidence increases up to
19% between the ages of 30 and 60.% 2 It is noteworthy that

it is frequently seen in women and on the dominant side.?

Although the pathogenesis of LE is not clear vyet,
Kraushaar et al. stated that it was caused by injury due to
overuse and improper healing in tissue, or they defined it
with the definition of “angiofibroblastic tendinosis” which
is used to describe recurrent micro-trauma caused by de-
generative changes. As recurrent tissue damage continues
in patients, progressive degeneration causes pain, losses in
strength, and functionality.®

It has been reported in the literature that conservative and
medical treatment is effective in acute stages, while sur-
gery is effective in advanced calcified states.* The purpose
of frequently used conservative treatments is to reduce
pain, control tendon-bearing loads, regain flexibility and
strength, and thus to inhibit functional regression resulting
from pain. Although the rare use of surgical methods in
patients with LE increases the significance of conventional
treatment, Chard and Hazleman® reported that more than
40 conventional treatment methods were used for LE while
there wasn’t sufficient evidence for the effectiveness of

treatment methods due to methodological differences.®

In recent years, one of the conventional treatment options
with increasing popularity is kinesio taping (KT).” Physi-
ological effects of KT can be listed as decreasing pain or
abnormal sensations, helping the drainage of lymphatic
fluid and blood under the skin, and correcting joint ar-
rangement. Because of these effects, it is used in clinics as
one of the alternative methods in the treatment of LE, like
other musculoskeletal system diseases. However, there are
not enough studies in the literature about the use of KT in
LE®

Reaction time (RT) is the time that passes between the
presentation of a sensory stimulus and reaction. Achieving
perfection in RT is possible only if the central nervous sys-
tem and musculoskeletal systems work in harmony.® 10 A
study has been reported that RT, which affects functional-
ity and daily life and neuromuscular performance of the
individual, is affected by pain.

There is consensus in the literature on the increasing pain
in the elbow area as well as decreased muscle strength in
wrist extensors in LE.*2 13 This may affect the motor com-
ponent of RT, which is known to be the first response to

visual and auditory stimuli for the upper extremity.

In literature, KT use in LE treatment is not a new treatment
option.’? * However, in the literature we were able to ac-
cess, we could not find any studies evaluating the effects
of visual reaction time (VRT) and auditory reaction time
(ART) in patients with LE. This study aims to evaluate the
effects of KT applied in addition to conventional treatment
on pain, upper extremity functional state, handgrip
strength (HGS), VRT, and ART.

MATERIALS and METHODS

2019/129 numbered permission of Malatya Clinical Re-
searches Ethical Board was taken to carry out the present
study (Date: 03/07/2019). The study was conducted fol-
lowing the principles of the Declaration of Helsinki. The
study included 70 patients between the ages of 24 and 67
who were diagnosed with LE by a physician in an outpa-

tient clinic.

Each participant gave their written informed consent. Age,
height, weight, body mass index (BMI), and dominant
hands of the patients were found. Hand preferences were
found with the “Oldfield Handedness Inventory”.’® Age
was calculated in years. Height was measured in cm with
the patients standing with bare feet on a steel stadiometer
with a precision of 0.1 cm while weight was measured in
kg with the patients standing with bare feet without metal
by using Tanita BC Segmental Body Analysis System
(Model: BC 418, Tanita Corporation, Tokyo, Japan). The
following formula was used to calculate BMI: weight
(kg)/height (m?).
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Inclusion criteria were lateral elbow pain provocation with
at least one of these tests; resisted wrist extension or pas-
sive stretch of wrist extensors in the dominant hand. Ex-
clusion criteria were having these symptoms in the non-
dominant hand, and for more than 12 weeks, having been
given physical therapy or corticosteroid injections during
that period, having cervical spondylitis, diabetes mellitus,
neuropathy, arthritis in the upper extremities, pregnancy,

and allergic reactions to KT.

The patients were randomly grouped in two as “inhibitory
KT” (IKT) and “sham KT” (SKT). Both groups were given
conventional therapy (cold pack and transcutaneous elec-
trical nerve stimulation (TENS) for 15 sessions (3 weeks
and 5 days a week). Both groups received KT application
every other day by IKT and SKT protocols. Pre-treatment
and post-treatment pain, quick disability of the arm, shoul-
der, and hand questionnaire (Quick DASH) HGS and
VRT-ART measurements were performed and recorded.

Treatment Protocol

Cold pack (placed within a moist towel for 15 minutes
around the elbow joint) and TENS (an asymmetrical bi-
phasic waveform and burst modulation, with a current
width of 10-60 mm and pulse frequency of 60-120 Hz)
were applied with Compex Theta MI Pro to the elbows of
the patients for 20 minutes five days a week and a total of

3 weeks.16

KT Application

KT was applied on the skin above the wrist extensor mus-
cles of the symptomatic forearm by a certified physiother-
apist by following the directions of Kase et al.'” In IKT
condition, KT was applied from the direction of insertion
(radial styloid process) to origin (lateral epicondyle) with
125% of its original length, providing muscle inhibition
effects.’” While holding the wrist in a neutral position, the
elbow was slightly flexed to apply KT. In the SKT condi-
tion, KT was applied from the direction of origin to inser-
tion, without additional tension on the tape.

Pain Analysis

A visual analog scale (VAS) was used to evaluate pain in
the affected elbow. On a 10-cm ruler, the right and left

ends of which showed 0=no pain and 10=unbearable pain,
respectively, the patients were asked to mark the level of
their pain and the distance they marked was measured
from the ruler’s left end.*® The patients were asked to eval-
uate their pain severities at rest (VAS-R), with movements
(VAS-M), and at night (VAS-N) separately.

Quick DASH

The patient’s disability level resulting from the upper ex-
tremity was evaluated with the DASH scale. In the test
which is conducted to evaluate function in the upper ex-
tremity with 11 different questions, each activity is graded
from ‘good’ to ‘bad’ between 1=no difficulty and 5=not
being able to do at all.*®

HGS Measurement

HGS was measured with a Jamar hand dynamometer
(Lafayette Instrument Company, USA), which is consid-
ered as the gold standard due to its high validity and relia-
bility in many studies and which is advised by the Ameri-
can Society of Hand Therapists.?® The measurement was
made in the sitting position, the standard position recom-
mended by ASHT, with the shoulder in adduction and neu-
tral rotation, the elbow at 90° flexion, the forearm in mid-
rotation, and the wrist in the neutral position.?* The aver-
age of three measurements was recorded in kilograms (kg).
To prevent muscle fatigue effects, measurements were per-
formed between 10:00 a.m. and 2:00 p.m. on the affected
hand. Before each measurement, an interval of one-minute

was given.
RT Measurements

Hubbard Scientific Reaction Timer (Model: 6027, USA)
was used for the VRT and ART measurements of the sub-
jects. Two different warnings can be given with a reaction
timer device as a visual (light) and auditory (sound). An
environment with no noise and with sufficient light was
preferred to make RT measurements between 09:30 and
11:00 a.m. RT measurement results were recorded on in-
formation forms prepared for each subject. The partici-
pants were asked to put their affected hands on the table

placed in front of them. On this table, there was a reaction
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timer that was 10 cm away from the button. The partici-
pants were instructed to press this button in the shortest
time possible when a sound or light stimulus was given
with the command “ready”. Measurement papers prepared
beforehand were used to record the results. Each partici-
pant made 10 trials for sound and light stimuli, the first
five of which were practice trials. The last five trials were

accepted as RT.?2 2

Statistical Analysis

Kolmogorov Smirnov test was used to find out whether the
data were normally distributed, and it was found that the
data were not normally distributed. Age, height, weight,
BMI, and pre-test, and post-test VAS, VRT, ART, HGS,
and DASH scores of the patients who participated in the
study were compared with the Mann-Whitney U test. Wil-
coxon test was applied to the data to compare pre-treat-
ment and post-treatment VAS-R, VAS-M, VAS-N, VRT,
ART, HGS, and DASH scores of the patients in IKT and
SKT groups. Median and minimum (min) and maximum
(max) values were used to show the data which were not
normally distributed. p<0.05 was considered as statisti-
cally significant. IBM SPSS Statistics 22.0 for Windows
program was used for statistical analysis.

RESULTS

Median (min-max) values of age, height, weight, and BMI
variables of the patients in the study and Mann-Whitney U
analysis results are shown in Table 1. According to analy-
sis results, the variables of age, height, weight, and BMI
were not found to be statistically significantly different be-
tween IKT and SKT groups. (p values are 0.86, 0.277,
0.986 and 0.147, respectively) (Table 1).

Table 1: Median (min-max) values of age, height, weight and
BMI and Mann Whitney U analysis results.

scores of the patients in the study and Mann-Whitney U
analysis results. According to analysis results, there was a
statistically significant difference between IKT and SKT
groups in post-treatment VAS-M (p=0.00) and VAS-N
(p=0.01) scores. Table 2 shows that VAS-M and VAS-N
were decreased.

Table 2. Median (min-max) values of pre-treatment and post-
treatment VAS-R, VAS-M, and VAS-N scores of the groups and
Mann Whitney U analysis results.

Group Pre-treatment Post-treatment

VAS-R VAS-M VAS-N VAS-R VAS-M VAS-N

wr 5 7 9 3 4 4
(0-10)  (-10)  (0-10) (0-10) (0-9)  (0-9)
5 7 6 4 5 5
SKT (010)  (310)  (-10) (L7)  (39)  (1-9)
p
e 26758 411 165 000 001

Age Weight

Group (years) (ka) Height(cm) BMI(kg/m2)
48 70 165 25.7
IKT (28-67)  (55-102)  (155-189)  (20.2-32.9)
51 74 165 26.8
SKT (24-65) (52-100)  (150-180) (17.5-40)
P value .860 277 .986 .147

(IKT: Inhibitory kinesio taping, SKT: Sham kinesio taping, BMI: Body
mass index)

Table 2 includes the median (min-max) values of pre-treat-
ment and post-treatment VAS-R, VAS-M, and VAS-N

(IKT: Inhibitory kinesio taping, SKT: Sham Kinesio taping, VAS-R: Visual
analog scale- Rest, VAS-M: Visual analog scale- Motion, VAS-N: Visual
analog scale- Night)

Table 3 shows median (min-max) values of pre-treatment
and post-treatment VRT, ART, HGS, and DASH scores of
the patients in the study and Mann-Whitney U analysis re-
sults. According to analysis results, there were no statisti-
cally significant differences between IKT and SKT groups
in pre-treatment VRT (p=0.25), ART (p=0.69), HGS
(p=0.431), and DASH (p=0.72) scores. There was a statis-
tically significant difference between IKT and SKT groups
in post-treatment VRT (p=0.00), ART(p=0.00), and HGS
(p=0.28) scores. Table 3 shows that VRT and ART de-

creased while HGS increased.

Table 3. Median (min-max) values of pre-treatment and post-
treatment VRT, ART, HGS, and DASH scores and Mann Whitney
U analysis results.

Treat-

i Group VRT ART HGS DASH
35.8 322 25 67
Pre- IKT (24.9-55.8)  (25.8-51.9)  (10-55) (35-100)
treat- 36.4 37 20 60.1
ment  SKT (24.8-88) (21.6-99.6)  (5-60)  (25-100)
p value .250 .069 431 .072
30.4 28.2 25 41
post- KT (14.4-62.4)  (11.2-37.2)  (14-60) (20-62)
treat- 33.6 32.8 21 45
ment  SKT (18.8-81.8) (20.2-80.2) (10-60) (20-90)
p value 000 .000 .028 .067

(IKT: Inhibitory kinesio taping, SKT: Sham kinesio taping, VRT: Visual
reaction time, ART: Auditory reaction time, HGS: Handgrip strength,
DASH: Quick disability of the arm, shoulder, and hand questionnaire)

Wilcoxon test was applied to the data to compare the pre-

treatment and post-treatment intragroup VAS-R VAS-M,

123



The Effects of Kinesio Taping in Patients with Lateral Epicondylitis

Toy et al.

VAS-N, VRT, ART, HGS, and DASH scores of IKT and
SKT groups. According to analysis results, there was a sta-
tistically significant difference between VAS-R VAS-M,
VAS-N, VRT, ART, HGS, and DASH scores of both
groups (p<0.05). Table 4 shows that VAS scores, VRT,
ART and DASH scores decreased while HGS increased.

Table 4: Analysis results of pre-treatment and post-treatment
VAS-R VAS-M, VAS-N, VRT, ART, HGS, and DASH scores.

Group VAS RT

HGS DASH
VAS- VAS- VAS-
R M N VRT ART

IKT .000 .000 .000 .000 .000 .000 .000 .000
SKT .000 .000 .000 .000 .000 .014 .003 .000

(IKT: Inhibitory kinesio taping, SKT: Sham kinesio taping, VAS-R: Visual
analog scale- Rest, VAS-M: Visual analog scale- Motion, VAS-N: Visual
analog scale- Night, RT: Reaction time VRT: Visual reaction time, ART:
Auditory reaction time, HGS: Handgrip strength, DASH: Quick disability
of the arm, shoulder, and hand questionnaire)

DISCUSSION

This study aimed to evaluate the IKT and SKT applied in
addition to conventional physiotherapy methods on VAS,
VRT, ART, HGS, and DASH scores. In the intragroup
comparisons of pre-treatment and post-treatment effects, a
statistically significant decrease was found in all parame-
ters of VAS, VRT, and ART scores, and a statistically sig-
nificant increase in HGS and DASH parameters. In the
post-treatment comparisons of both groups, it was con-
cluded that VAS-M, VAS-N, VRT, and ART results dif-
fered statistically significantly in favor of the IKT group.

It is reported in the literature that criteria such as a decrease
in pain, degeneration control, increase in functionality, re-
covery in motor strength should be completed to be able to
say that conservative treatment is successful in LE.?* It is
known that a large number of methods are used in the con-
servative treatment of LE to provide these clinical gains
and it is noteworthy that one of the frequently used meth-
ods is KT.1214.25 The use of KT in the clinic has increased
with the evidence that it provides a reduction in pain by
resting the excessively activated muscles in tendinopa-
thies, reducing the excessive stress on the tendon and
joints, regulation of joint biomechanics, and mechanore-
ceptor activation.’* Nevertheless, research on KT is very
limited. It can be seen that the source of literature on KT
application is based on the manufacturer.® 26 For this rea-

son, literature evidence about KT gains importance. In ad-

dition to studies reporting that KT is effective in pain reg-
ulation in musculoskeletal system diseases, there are also
studies that report that there is no change in pain.'> 25 Since
pain is the main complaint of LE patients, it is the most
frequently used parameter in evaluation and outcome
measurements. In the present study, progress was found in
post-treatment values in all forms of pain when compared
with pre-treatment values for both groups. In post-treat-
ment comparisons of both groups, it was concluded that
VAS-M, VAS-N results showed a significant decrease in
the IKT group.

The increase in HGS as a result of conservative treatment
of LE is also proof of the effectiveness of the treatment.
However, it is seen that the effects of KT application on
grip strength are contradictory in the literature.1? 24 27. 28
This may be due to the differences in the methods applied
and HGS measurement methods. As a result of this study,
no statistically significant differences were found between
groups in post-treatment HGS evaluations, and a signifi-
cant increase was found in both groups in terms of pre-
treatment-post-treatment intragroup evaluations. The con-
tribution of mechanoreceptors, which are facilitated by the
elimination of pain, to increase the activation of motor

units may explain the improvement in HGS.?

Although it is seen that the effects of KT application on
conservative treatment of LE, such as pain, grip strength,
and functional life activities, are frequently examined in
the accessible literature and, no studies are evaluating its
effect on VRT and ART. It has been reported in a study
that chronic musculoskeletal pain delays the reaction
time.!! As a result of this study, a statistically significant
decrease was found in the motor component of RT, which
is known to be the first response to decreasing pain, visual
and auditory stimuli, and VRT and ART scores due to de-
creasing VAS scores. In intragroup comparisons, there
was a statistically significant decrease in VRT, ART
scores of both groups; however, when post-treatment
scores were compared, the decrease in the IKT group was
found to be statistically significant. While it is a limitation
for the discussion part that this is the first study in the lit-
erature, it is thought that the study will be a basis for new

studies in the field.
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The limitation of present study is that it could not reveal
the long-term treatment results due to patient incompati-
bility. The fact that this study is the first study in this field
creates a limitation for the discussion section, but it will

form the basis for new studies in this area.

As a conclusion, it was found that in the conservative treat-
ment of LE, the use of KT in addition to conventional
physiotherapy modalities increased the efficiency of the
treatment. It is noteworthy that in addition to VAS, HGS,
DASH scores, VRT, and ART scores which were not pre-
viously evaluated in this field also shorten RT. It is thought
that the evaluation of RT in musculoskeletal system dis-
eases in which the motor component of movement is af-
fected will contribute to the literature.
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