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ABSTRACT

Stroke is a leading cause of disability in adults, with hemiparesis being its most
common complication, affecting balance, motor control, sensation, and muscle tone. Impaired static
and dynamic balance limits functional mobility and daily activities. Kinesiotaping (KT) has been proposed
to enhance muscle activation, proprioception, and postural control; however, evidence regarding its
immediate effects on chronic stroke patients remains inconsistent. This study aimed to examine the
immediate effects of KT applied to the quadriceps, hamstrings, tibialis anterior, and gastrocnemius
muscles on balance, walking speed, spasticity, and muscle tone.

[ETEEE Twenty-four chronic stroke patients, who were able to walk 10 meters and stand unsupported
for 1 minute, participated in this before-and-after study. Static and dynamic balance were measured using
a force plate, functional mobility was assessed with the timed up and go (TUG) test and the 10-meter
walk test (10MWT), and muscle tone/spasticity was assessed via the modified ashworth scale (MMAS).
KT was applied to facilitate the tibialis anterior and hamstrings while inhibiting the quadriceps and
gastrocnemius, in accordance with international guidelines. Assessments were performed immediately
before and after KT application. Data were analyzed using paired t-tests or Wilcoxon signed-rank tests,
depending on normality.

[T KT did not significantly change the MMAS scores, indicating a minimal immediate effect on
muscle tone. However, functional mobility improved, with significant decreases in TUG and 10MWT
times. Dynamic balance improved in the mediolateral direction, as indicated by reduced center of
pressure (COP) displacement and velocity, whereas anteroposterior parameters showed no significant
changes. Improvements in static balance were limited to decreased anteroposterior COP displacement.
[T Immediate KT application in chronic stroke patients enhances dynamic balance and walking
speed, particularly in mediolateral postural control, likely through increased proprioceptive feedback.
No significant immediate effect on muscle tone was observed. Long-term studies are recommended to
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Introduction

troke is a leading cause of mortality and ac-

quired disability among adults in developed

countries, ranking third after cardiovascular

diseases and cancer. Hemiparesis is the most

common complication following stroke, re-
sulting in deficits in balance, motor control, sensation,
and muscle tone. These impairments affect both static
and dynamic balance, which are critical for performing
daily functional activities. In healthy individuals, balance
is regulated through visual, vestibular, and somatosensory
systems, with somatosensory input from the lower limbs
being dominant. Stroke-induced abnormal muscle activ-
ity, such as synergistic movements in the lower limbs, of-
ten disrupts balance and postural control. Kinesiotaping
(KT) has been proposed as a therapeutic intervention to
improve muscle activation, proprioception, and postural
stability. Despite some promising results in previous stud-
ies, evidence regarding KT’s effectiveness, especially in
chronic stroke patients, remains inconsistent. Therefore,
the present study aimed to investigate the immediate ef-
fects of KT applied to key lower limb muscles—includ-
ing quadriceps, hamstrings, tibialis anterior, and gastroc-
nemius—on static and dynamic balance, walking speed,
spasticity, and muscle tone in patients with chronic stroke.

Methods

This before-and-after interventional study included 24
chronic stroke patients, aged 40 to 73 years, who could
walk at least 10 meters and stand unsupported for 1 min-
ute. Inclusion criteria required a mini-mental state exami-
nation score >24 and Modified Modified Ashworth Scale
(MMAS) scores of 2-3 for the quadriceps and gastroc-
nemius muscles. Ethical approval was obtained, and in-
formed consent was secured from all participants.

Static and dynamic balance were assessed using a
force plate, measuring center of pressure (COP) dis-
placement and velocity in the mediolateral (ML) and
anteroposterior (AP) directions. Functional mobil-
ity was evaluated via the timed up and go (TUG)
test and the 10-meter walk test (10MWT). Spastic-
ity and muscle tone were assessed using the MMAS.
KT was applied using facilitative techniques on the tibi-
alis anterior and hamstrings to enhance muscle activation,
and inhibitory techniques on the quadriceps and gastroc-
nemius to reduce muscle tone. The application followed
the International Kinesiotaping Association guidelines,
with a certified physiotherapist performing all taping
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procedures. Assessments were conducted immediately
before and after the KT intervention. Data normality was
evaluated using the Shapiro-Wilk test and paired t-tests or
Wilcoxon signed-rank tests were applied as appropriate,
with significance set at P<0.05.

Results

Following the application of KT, the MMAS scores
for quadriceps and gastrocnemius muscles showed no
statistically significant changes, indicating a minimal im-
mediate effect on muscle tone. Functional mobility im-
proved significantly, with TUG times decreasing from
34.4+14.17 s t0 31.4+14.89 sand 10MWT times reducing
from 19.8410.69 s to 17.849.99 s. Dynamic balance dem-
onstrated significant improvements in ML COP displace-
ment and velocity, suggesting enhanced ML postural
control. AP parameters showed non-significant changes.
For static balance, AP COP displacement decreased sig-
nificantly with both eyes open and closed, while other
parameters remained largely unchanged. These findings
indicate that KT can produce immediate improvements in
walking speed and dynamic balance, particularly in ML
postural control, although its effect on muscle tone and
AP balance is limited.

Conclusion

The immediate application of KT to lower limb muscles
in chronic stroke patients improves dynamic balance and
walking speed and reduces ML COP displacement, likely
through enhanced proprioceptive input and postural sta-
bilization. However, short-term use does not significantly
alter muscle tone. Long-term and repeated applications of
KT, as well as electromyographic assessments of muscle
activity, are recommended for future studies to evaluate
sustained functional benefits. These findings support KT
as a supplementary intervention for enhancing postural
control and functional mobility in stroke rehabilitation.
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13. low pass filter

14. Cut off frequency

15. Mediolateral

16. Antroposterior

17. Confidence ellips area

18. International Kinesiotaping Associatio (IKa)

U oI M diguuiiaslynn! g 538, 81y s gy ismn] IS 3 90535 o 3131 Ko g (Guk000 e Uigno


http://medrehab.sbmu.ac.ir/

S lo pite sinogt glaasls ) Jodo

PS> Jolas el oot (5, Sl 5o
w t PRV () oy
M Be/ A VY/RVEY < /Ay [SCAR SN
WAY DA \PAIVDES/AY (Rocsl) 8
va/va WY YOI 28/V5 (a0 50 3t £S5 (4 0358 sl

el e cosgn 1515 ST b oy anlllas ol 5l Bo
u‘)Lo...u )\b lay Jol.us La.......»‘ J.)Lu ‘U"j) o‘) u.C).M:J.v @L&u
31 an MMAS (ulide 0505 092 (afe (S50 43S 4 D
oS Cod ailns g B malS S 58 alsls alo!
stz 8 Wl ad sl ol ploxil as o it
sl 4l e ol Sl Al Ml Ataigs alS o
45 a5l g S Sl o)y Jdd 0 Wl o am ol oS
OSe 5 (Sogeyg anlllas 5l Lol zmlis B, aidly ()
aS Cel YV JLM)OQ|)&Q.®5BLC5| M}Sjv’ \# JLw)»)
OOlae ;0 alugiwlew] (alS Cel Cudgn 38 08 S ams
Iey vol s oo
9 o (5 ey b (33 o 20 Vo (Jolas y905T 0y
Ol 5o S5 s bigy ol (b sl pas Lt Sguge 5l s oS
Ay oo wy)....S)....L' ORI Y PR O pl oo
9 S35 30 (58 s &y 0050 g g DM 238

4 by gbyiie o Gl ¥ ooled Joax
8 g5 amio oS jloslaiul bbgy <> 5o oyl Jolss
D529 oyl gl aes o L |y al3law sloel 5l oy 4
20,8 55 10 ol Ce g ol o )l e Ol s
o azliol pan a LQQ}Q)’T oo @L., g ‘ﬁjlé-‘_g.}lo VS
! C,\.C).w el o\.\A—‘ Y c)l.o..f) Jj"".' )é LSQ'MA’?J

@ by sloyiie hog glagasls Vesled Joax
oSws jloolanl b 5L i L Lol el jo )l Jobss
adgil e co L | adlaw ploxl 5l as o a8 g0 aiae
Cedle - gy (52l (a3l 3l aosls w55 (058 Jla s
Sz 2 JLad S plrale Gl ol pee Dl
6L(bua>Lw o‘).o.(b L®) Lﬁbu}aj U"‘ C.aL».s e 039y g;‘d’gs“’b‘s
el o..\.a] Y O)LQ..:: J,d’- 5o ‘50.».»45;

@ by glaysie oy slaasls §oled Jor
ol 3l onlaiwl b s it b bl > g ol ey Jolss
d> il aeo o ol |y alslae plodil 3l as 5 |8 5 50 axan
Cdle - gy syl geil leesls e (95 Jleyi
lals Lis eosls g H] Gk oS ol colaswl yguSISLg
Dy o gae ol elad e o

alslas plosil 5l day 9 o8 g, aseio olSiws leslatul b bgs <l jo o lows Jolas 2b5 ) guls awslas .Y Joas

Cundy - Olpads Sl JilasjlmedloottpSike b ye o
Ver/s bl YIVYEAO/S 5 _
)‘J‘.hn ofeey $/ay ¥ i /¥ J‘s u"?)l’_u‘l’h o P )““‘9 )s)" Lﬂb‘bb
VeElaYYISY V- IVAZY+ /80 - (ML.COP)
O AYIVA VIYOEYN )Y 5 N .
o or v YVO/¥ ¥/ VEVIYOEYA') i A g 3 8 e ol
YWARY  YUAY VEV/Y -YVIAY . (AP.COP)
WAL MY APEVYVEOAV/DN 5 _
olins NARY yYY/aa Y Y Y I B h cae d ce
YVENVD  SANY- WRNYAEAASIVA - (MLVEL)
. '+ . 3 Ao "
- VA Yy WYEIVVEATYIY i ol
Jolinasei oYY wry (APVEL
FASYIAR  BEFSS ASYSIFYEVVWNG - :

COP: Center of pressure; AP: Antroposterior; ML: Mediolateral; VEL: Velocity.
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COP: Center of pressure; AP: Antroposterior; ML: Mediolateral; VEL: Velocity; CE: Confidence ellips.
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20. Gamma motor reflex
21, Talips equinovarus
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