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Coepie P Purpose: Stroke is one of leading causes of neuromuscular disorders that affects the patients’

abilities during standing and walking. Various treatments have been used to restore and improve
patients’ stability and reduce falling risks. This study aimed to assess the effect of Kinesio taping
on dynamic balance and spasticity in subjects with stroke disorder.

Methods: This project was single blind randomized controlled trial. A total of 22 stroke patients
(11 patients were diagnosed with right-sided and 11 patients with left-sided hemiplegia) were
recruited in this study. Both groups received Kinesio taping intervention. Kinesio Tex Tape was
directly applied to the skin of calf muscles and kept there for 1 hour. Time up and go (TUG) test
was used to assess dynamic postural control and modified modified Ashworth Scale to evaluate
the degree of spasticity of plantar flexor muscles. The subjects’ static stability was evaluated
based on sways of centre of pressure (CoP) on a force plate. The statistical analysis was done by
performing repeated measure of analysis of variance with Minitab software (v. 17).

Results: There was a statistically significant reduction of the spasticity and Time up and go test
scores in the pre-taped, taped and retest conditions (P<0.05). There was a significant difference
between two groups with regard to TUG test scores (P=0.013), but not spasticity scores
(P=0.301). No differences were observed in CoP excursions between the test conditions for both
left and right sides (P=0.415).

Keywords: :  Conclusion: These results suggest that ankle taping is useful in immediate stabilization of body
Stroke, Kinesio tape, . posture and reduction of spasticity. Also the results of this study showed that subjects with left-
Postural control, Balance, . sided hemiplegia have relevant balance disorders and taping better improve dynamic postural
Spasticity :  control in these patients.
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1. Introduction

troke is claimed to be the third main cause
of death and disabilities in the world [1, 2].
Hemiparesis is the main symptom of the
stroke [1, 2] that finally affects the patients’
abilities in standing and walking [3-5]. These patients suf-
fer from impairment in static and dynamic balance [6] and
have a high records of falling [3-5]. Stability in standing
and walking is controlled by musculoskeletal, somatosen-
sory, and vestibular systems [7-10]. Based on the results
of various studies, stroke subjects are unable to control
their standing balance and are at risk of falling [6, 11, 12].

Therefore, various therapeutic interventions, such as
physical therapy, Kinesio tape, and assistive technology
have been recommended to improve their balance dur-
ing standing and walking [13, 14]. Kinesio Taping (KT)
technique was introduced by Kase in 1973 as a therapeu-
tic tape and taping technique to support the joints and
muscles without restricting their range of motion [15].
KT is based on three important concepts; space, move-
ment, and cooling. The major functions of KT based on
Kase theory include supporting muscles, removing body
fluids congestion, activating endogenous analgesic sys-
tem, and correcting joint problems [15].

This method is currently used to improve the standing
stability of the subjects with various musculoskeletal
and neurological disorders. In this regard, two theories
discuss the effects of KT administration on stability.
Based on the first theory, KT affects the structural stiff-
ness of the joints and acts as a mechanism of postural
control [16]. According to the second theory, KT con-
stantly stretches the entire skin of the leg, which rises
proprioception and accordingly sensory inputs to central
nerve system [15, 17]. The sensory inputs can be used by
central nervous system to improve standing and postural
control (feed forward active control mechanism) [18].

In2011, Cortesi investigated the effect of gastrocnemius
muscles KT on standing stability of the subjects with
Multiple Sclerosis (MS) disorders [18]. The results of the
research showed that gastrocnemius KT decreased centre
of pressure (CoP) sways during quiet standing [19]. It is
also effective for achieving the maximal response of mo-
tor units through increase in coordination [20].

The effects of KT with Botox injection on spasticity of
tibialis posterior muscle was also reported in the litera-
ture. Based on these studies, the level of spasticity de-
creases significantly [21].
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Due to high risk of falling in the subjects with stroke,
it is important to use various treatments to increase their
standing stability. This study aimed to investigate the
effects of gastrocnemius muscles KT on the stability of
stroke subjects during quiet standing. This study is main-
ly based on the hypothesis that KT improves standing
stability of stroke subjects.

2. Materials and Methods

This was a clinical trial study, in which a total of 22
stroke subjects (11 with disability in the right side of the
body and 11 in the left side of the body) in chronic phase
were recruited. The main inclusion criteria were as fol-
lows: having stroke accident for the first time [22], within
6 months after injury [23], the stroke caused by medial
carotid artery, Ability to stand for at least 1 minute without
any assistive devise [24, 25], ability to walk for at least 10
meters [21, 26, 27], and having Modified Modified Ash-
worth Scale (MMAS) less than 4 and equal or more 1 [26].

Ethics Committee of Isfahan University of Medical
Sciences approved the study. A consent form was signed
by each participant before data collection. The subjects
were divided into patients with right-sided stroke and
left-sided stroke.

Study procedure

The subjects’ stability was evaluated during static and
dynamic conditions. The static stability was assessed dur-
ing quiet standing on a force plate [28, 29]. Dynamic sta-
bility was evaluated by time up and go test (TUG) [18].

A Kistler force plate (50x60cm) was used to evaluate
the stability during quiet standing. The subjects were
asked to stand on the force plate for 1 minute in a com-
fortable position. They gazed at a point 2 m from the
force plate. The force plate data were collected with a
frequency of 100 Hz. Then, the obtained data were fil-
tered with Butterworth low pass filter with a cut off fre-
quency of 10 Hz. The first and last 15 seconds of the data
were deleted to remove the effects of sudden standing
on the force plate and muscles fatigue. The tests were
repeated to collect 5 successful trials. It should be men-
tioned that high degree of repeatability of the stability
parameters can be achieved if the mean values of 5 trials
be used for final analysis [24, 25].

Time up and go test

It is the time a person takes to rise from a chair, walk 3
meters, turn around, walk back to the chair and sit down
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[30-32]. A chronometer was used to record the time of
the test. Some variables such as centre of pressure (CoP)
excursions in both mediolateral (ML) and anteroposte-
rior (AP) directions (CoPEAP, CoPEML); path length of
centre of pressure in both planes of AP (PLAP) and ML
(PLML), velocity of CoP in both planes of AP (VAP) and
ML (VML) were used based on the following equations.
X and Y are the CoP in anteroposterior and mediolateral
directions, respectively.
COP EAP(mm)=X  -X

min

COP EML(mm)=Y, -Y
n-1
PALP(mm)=}. |x,, -x)’

n-1
PLML(mm)=3 \y,.-y)’

n-1
)2
VAP(mm/min)= %
n-1 2
VML (mm/min)= —Z Yier V)

t

The spasticity of lower extremity musculatures was
evaluated by use of Modified Modified Ashworth Scale,
which is considered a valid clinical measurement to
grade spasticity [15]. This includes mobilization of each
joint to reach a clinician-based assessment with ordinal
outcome. The obtained score ranges from 0=no increase
in tone to 4=limb rigid in flexion or extension

In the next step, KT with inhibitive technique was attached
to gastrocnemius muscles based on the technique recom-
mended by interventional KT association [33]. The KT used
in this study was manufactured by ARES Company (5%5 di-
mensions). The same procedure was used to collect the data,
immediately after using KT, and then one hour later.

Statistical analysis

The mean values of the aforementioned parameters
were calculated for each subject. The normal distribution
of the parameters was evaluated by Shapiro-Wilk test. Be-
cause of normal distribution of the parameters, the effects
of taping were evaluated by performing repeated measure
of analysis of variance with Minitab software (v. 17) [34].

3. Results

The results of stability analysis of stroke subjects with
hemiplegia in left and right sides are shown in Tables
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1 and 2, respectively. The mean values of TUG test
of stroke subjects with symptoms in right side were
18.26+5.05, 15.54+3.83, and 14.05+4.59 seconds for
first (before taping), second (immediately after taping),
and third (one hour after taping) conditions, respectively
(the difference between group conditions was signifi-
cant (P<0.05). The mean value of CoP in anteroposte-
rior direction in this group of subjects was 34.82+26.49
mm compared to 31.1+18.23 mm when KT was used
(P=0.296). Although the mean value of the most stability
parameters in both ML and AP directions decreased one
hour after KT usage, the differences were not significant
(P>0.05).

The mean value of spasticity of lower extremity mus-
culatures test of stroke subjects with symptoms in left
side were 2.36, 1.27 and 1.18 for first (before taping),
second (immediately after taping) and third (one hour
after taping) conditions, respectively. The difference
between group conditions was significant (P<0.05). The
mean value of spasticity of lower extremity muscula-
tures test of stroke subjects with symptoms in the right
side were 2.45 , 1.54, and 1.18 for first (before taping),
second (immediately after taping), and third (one hour
after taping) conditions, respectively. The difference be-
tween group conditions was significant (P<0.05). How-
ever, the differences between right-sided and left-sided
stroke patients were not significant (P>0.05).

The stroke subjects with hemiplegic symptom in the
left side of the body show significant improvement in
dynamic stability (based on TUG test) following the use
of KT and one hour later (P<0.05). Although the excur-
sion of CoP in AP and ML directions decreased follow-
ing use of KT, the difference was not significant. The
effect of KT on standing stability one hour after use was
significantly more than that in group without taping or
immediately after KT usage.

4. Discussion

The performance of the subjects with stroke differs
significantly from that of normal subjects. Various treat-
ments have been used to restore the subjects’ abilities
during standing and walking. KT is one of the methods
used in this regard [35, 36]. There is not enough evi-
dence on the effect of gastrocnemius taping on stability
performance of the stroke subjects. Therefore, this study
aimed to evaluate the effects of KT on dynamic and stat-
ic performance of stroke subjects.

The result of this study showed that the dynamic sta-
bility of two groups of subjects improved significantly,
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Table 1. The mean (SD) values of static and dynamic stability in left hemiplegic subjects.

MeanSD
Variables P1 P2
Before Intervention Immediately After Intervention One Hour After Intervention
Spasticity 2.36%0.5 1.27+0.46 1.18+0 0.003 0.006
TUG (s) 34.8+17.9 28.46+14.55 25.05+14.55 0.002 0.001
CoPEAP (mm) 47.1+64.7 28.86+25.067 28.57+14.19 0.48 0.754
CoPEML (mm) 40.35+23.98 35.10+£12.33 38.07+12.88 0.881 0.988
PLAP (mm) 900.11+486.04 800.92+420.71 706.76+275.12 0.264 0.164
PLML (mm) 863.22+354.4 787.36+325.93 752.38+294.89 0.176 0.003
VAP (mm/min) 1800.22+912 1601.85+841.42 1413.43£550.25 0.220 0.074
VML (mm/min) 1749.1+732.7 1574.72+651.87 1504.77+589.78 0.059 0.008
TP 1251.67+£570 1126.59+526.74 1033.77+402.06 0.168 0.029
vV 25.3+11.41 2253+1053.49 2067.54+804.13 0.168 0.029
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TUG: Time Up and Go; CoPEAP: Center of Pressure Excursion in Anteroposterior direction; CoPEML: Center of Pressure
Excursion in Mediolateral direction; PLAP: Path Length of center of pressure in Anteroposterior direction; PLML: Path Length
of center of pressure in Mediolateral direction; VAP: Velocity of center of pressure in Anteroposterior direction; VML: Velocity
of center of pressure in Mediolateral direction; TP: Total Path length of center of pressure; TV: Total path length of center of
pressure Velocity

Table 2. The mean (SD) values of dynamic and static stability in right hemiplegic subjects.

MeantSD
Variables P1 P2
Before Intervention Immediately.After Inter- One Hour After Intervention
vention

Spasticity 2.45%0.52 1.54+0.68 1.18+0.4 0.006 0.006
TUG (s) 18.2445.65 15.54+3.83 14.05+4.59 0.006 0.001
CoPEAP (mm) 34.82+26.5 31.1+#18.23 29.02+11.82 0.982 0.8793
CoPEML (mm) 35.82+12.37 34.82.12.45 31.72+11.56 0.972 0.992
PLAP (mm) 861.4+323.37 885.75+253.28 824.29+269.47 0.942 0.961
PLML (mm) 886.68+233.94 866.60+206.39 847.72+41.03 0.930 0.901
VAP (mm/min) 1722.8+646.74 1771.514526.56 1648.57+538.93 0.937 0.977
VML (mm/min) 1773.36+467.7 1733.21+412.78 1695.45+482.07 0.911 0.936
TP 1245.85+375.2 1243.57+319.86 1281.87+426.52 0.940 0.959
v 2491.71+£780.5 2433.014£564.96 2374.08+686.36 0.973 0.967

PHYSICAL TREA | MENTS




PHYSICAL TREA | MENTS

especially one hour after using KT. However, it seems
that dynamic stability of stroke subjects with impairment
in the left side is less than that with impairment in the
right side, which may be due to the time of involvement
(the mean value of time of involvement was 32.18 and
12.45 months for the left side and right side, respec-
tively). Administration of KT decreased the CoP sway
in the subjects with left side involved and the difference
was significant. However, the stability of stroke subjects
with disability in the right side of the body did not sig-
nificantly improve one hour after KT. The main reason
for dynamic stability could be the effects of KT on ankle
joint plantar flexor spasticity. Following the use of KT,
the spasticity of gastrocnemius decreased which led to
increase in ankle joint dorsiflexion motion. Based on the
results of previous studies, dynamic stability based on
TUG test depends on spasticity of ankle plantar flexor
and range of dorsiflexion motion [21, 37-39]. Therefore,
the dynamic stability of both subjects improved due to
decrease in spasticity of plantar flexor muscles.

Another interesting study result was related to static
stability of the subjects with left-sided hemiplegia who
were improved more than that of the subjects with dis-
ability in the right side. The main reason may be due to
more instability of the left hemiplegic subjects compared
to right hemiplegic subjects. As they were more unsta-
ble, the effect of taping on this group of the subjects may
be more than that of right hemiplegic subjects. It was
also showed that in previous studies, left hemiplegic sub-
jects showed greater sway area and lateral displacement
compared to right hemiplegic subjects.

This study has some limitations too. The main limita-
tion relates to different follow up time after injury which
were different between left and right hemiplegic sub-
jects. However, only the effect immediately after using
KT and then one hour after were evaluated. Therefore, it
is recommended that the effects of KT be evaluated after
some period of use.
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