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ABSTRACT | Kinesio Taping (KT) has been used in the
rehabilitation of post CVA patients and several recent
studies have investigated its effects on the gait of these
subjects, reporting promising results. We investigated
the effects of the use of KT in the gait of stroke subjects
through a systematic review of the literature. Searches were
conducted on databases Medline, CINAHL, SPORTDiscus,
Web of Science, LILACS and PEDro, without restrictions of
date or language of publication. The articles were screened
independently by two evaluators and disagreements
were resolved by a third party. Methodological quality
was assessed according to PEDro scale. When possible,
outcome measures were analyzed using the program
Comprehensive Meta-Analysis, version 3.0. We included 15
studies of low to moderate methodological quality (mean
4.7).For gait speed, we included 7 studies of low to moderate
methodological quality in the meta-analysis that, under
the model of fixed effects, found that the KT significantly
increased the gait speed of post-stroke subjects in 0.05 m/s
(95%Cl 0.002 to 0.100; ’=0%; p<0.05). However, for the
step length, functional mobility and balance no significant
difference was found (p>0.05). This systematic literature
review showed there are still no evidence about the use
of KT in rehabilitation of post-stroke patients in order to
improve the gait. Although gait speed, according to the
meta-analysis, have shown a statistically significant gain, its
value cannot be considered clinically relevant to patients.
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RESUMO | O Kinesio® Taping (KT) vem sendo utilizado na
reabilitacdo de pacientes pods-acidente vascular encefalico
(AVE) e vdrios estudos recentes tém investigado seus
efeitos namarcha destesindividuos, reportando resultados
promissores. Investigou-se, por meio de uma revisao
sistematica da literatura, os efeitos do uso do KT na marcha
de individuos pos-AVE. As buscas foram realizadas nas
bases de dados MEDLINE, CINAHL, SPORTDiscus, Web of
Science, LILACS e PEDro, sem restricdo de data ou idioma
de publicacdo. Os artigos foram selecionados de forma
independente por dois avaliadores e discordancias foram
resolvidas por um terceiro. A qualidade metodoldgica
foi avaliada de acordo com a escala PEDro. Quando
possivel, as medidas de desfecho foram analisadas
utilizando o programa Comprehensive Meta-Analysis,
Versao 3.0. Foram incluidos quinze estudos de qualidade
metodoldgica baixa a moderada (média de 4,7). Para
velocidade de marcha, foram incluidos na metanalise sete
estudos de qualidade metodoldgica baixa a moderada
que, sob 0 modelo de efeitos fixos, encontrou que o KT
aumentou significativamente a velocidade de marcha dos
individuos pos-AVE em 0,05 m/s (95% IC 0,002 a 0,100; 12
= 0%; p<0.05). No entanto, para o comprimento do passo,
mobilidade funcional e equilibrio ndo houve diferenca
significativa (0>0,05). Estarevisdo sistematica daliteratura
demonstrou que ainda nao existem evidéncias sobre o
uso do KT na reabilitacdo de pacientes pos-AVE com o
objetivo de melhorar a marcha. Embora a velocidade de
marcha, segundo a metanalise, tenha apresentado um
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ganho estatisticamente significativo, seu valor ndo pode ser
considerado clinicamente relevante para os pacientes.

Bandagens Compressivas; Acidente Vascular
Cerebral; Marcha; Reabilitacao; Revisao.

RESUMEN | El Kinesio® Taping (KT) que esta siendo utilizado en
la rehabilitacion de pacientes post-accidente cerebrovascular
(ACV) y varios estudios recientes tienen investigado sus efectos
en la marcha de estes individuos, reportdndose resultados
promisores. Se investigd por medio de una revision sistematica
de la literatura, los efectos de uso del KT en la marcha de
individuos post-ACV. Las busquedas fueron realizadas en
las bases de datos Medline, CINAHL, SPORTDiscus, Web of
Science, LILACS y PEDro, sin restriccion de fecha o lengua de
publicacion. Los articulos fueron elejidos de forma independiente
por dos evaluadores y desacuerdos fueron resueltos por un
tercero. La calidad metodoldgica fue evaluada de acuerdo con
la escala PEDro. Cuando posible, las medidas de conclusion

INTRODUCTION

The cerebrovascular accident (CVA) is defined as an
acute neurological dysfunction of vascular origin with
rapid onset of symptoms, which vary according to the
affected region of the brain'. Among the damage caused
by CVA, motor deficiencies are the most disabling?,
limiting the performance of everyday activities such
as the gait, for example. Among CVA survivors, only
15% report being able to walk outside the house 2 years
after the injury and 70% have some dependency for
the gait®. Thus, this activity is considered as the most
important by patients during rehabilitation, therefore it
is a constant concern of therapists during this process®.

On the gait rehabilitation of stroke subjects, the physical
therapist has some techniques in order to rehabilitate
motor deficiencies and thus help the patient improve the
movement standards®. One of these techniques, Kinesio
Taping (KT) has been used in the rehabilitation of these
individuals. Also known as elastic bandage, KT is made
of cotton, which allows quick evaporation and drying
without losing effectiveness, with acrylic adhesive capacity
and activated by the body heat’. The KT mechanism of
action is related to the direction and strength of pressure
applied®. According to Kenzo Kase, creator of KT,
application of the technique provides correction of muscle
function by strengthening weak muscles, cutaneous stimuli

fueron analizadas utilizando el programa Comprehensive Meta-
Analysis, version 3.0. Fueron incluidos 15 estudios de calidad
metodoldgica baja a moderada (media de 4,7). Para velocidad
de marcha, fueron incluidos en el meta-analisis siete estudios de
calidade metodoldgica baja a moderada que, bajo el modelo de
efectos fijos, se observid que el KT aumentd significativamente
la velocidad de marcha de los individuos post-ACV en 0,05
m/s (95% IC 0,002 a 0,J00; 1’=0%; p<0.05). Sin embargo, para
la longitud de paso, movilidad funcional y equilibrio no hubo
diferencia significativa (p>0,05). Esta revision sistematica de la
literatura demostrd que aun no existan evidencias sobre el uso del
KT en la rehabilitacion de pacientes post-ACV con el objectivo de
mejorar la marcha. Aunque velocidad de marcha, segun el meta-
analisis, tenga presentado un gano estadisticamente significativo,
su valor no pudo ser considerado clinicamente relevante para los
pacientes.

Accidente

Vendajes  Compresivos;

Cerebrovascular; Marcha; Rehabilitacion; Revision.

that facilitates or limits movement, aid in the reduction of
edema by directing exudates towards lymphatic duct and
lymph nodes, joint positioning correction for easing muscle
spasms and pain reduction through neural pathway . In
addition, it also aims to improve the muscle physiology,
proprioception, coordination and balance®™®.

Due to the use of promising KT effects, studies
have been developed to investigate the effectiveness
of this technique in gait of different populations. In
healthy individuals or with musculoskeletal injuries, for
example, although isolated studies have demonstrated

positive KT results”!

, recent systematic reviews do not
support the use of this technique on rehabilitation of
gait of these populations'**. For stroke subjects, studies
have also investigated the effects of KT on the gait and
also reported promising results'*>. However, a recent
systematic review that aimed to investigate the effects
of KT in stroke subjects'® found 3 studies related to
the application of this technique to improve the gait of
these subjects and concluded that the evidence is still
insufficient. However, the searches of this review were
carried out three years ago, and many studies were later
published. In addition, whenever possible, the systematic
review must include a meta-analysis, statistical
analysis that quantifies the results of several studies for a
standard metric and should provide immediate answers
to researchers, clinicians and patients®.
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Thus, based on the facts mentioned, an update of the
literature on the subject is needed. Thus, the objective
of this study was to conduct a systematic review of the
literature to investigate the effects of KT use, through
meta-analysis, in the gait of stroke subjects.

METHODOLOGY
Identification and selection of studies

This study is a systematic literature review of
randomized or controlled clinical trials. The searches
held from January to July 2016 were conducted
in the following databases: Medline, CINAHL,
SPORTDiscus, Web of Science, LILACS and PEDro,
without restrictions of date or language of publication.

related to CVA,

hemiplegia, hemiparesis, ischemia, KT and bandage,

Search terms included words
in addition to their respective terms in Portuguese,
with specific strategies for each base. The articles
were screened independently by two evaluators and
disagreements were resolved by a third party. Copies of
the full texts of these studies were obtained and lists of
references tracked by a manual search to identify other
relevant studies. Unavailable copies were requested to
authors via e-mail.

Evaluation of characteristics of the studies

*  Quality: The methodological quality of included
studies was assessed according to PEDro scale,
described in the database Physiotherapy Evidence
Database
composed of 11 items, was developed to classify
the methodological quality (internal validity and

statistical information) of randomized clinical

(www.pedro.org.au). The  scale,

trials. Each item, except item 1, contributes with
a point for the total score of the scale, which
ranges from 0 to 10 points. Scores of the studies
described in the e-mail address from the database
was used. Score of studies that were not included
or not punctuated in PEDro database were
carried out by the authors of this study.

* Participants: We included trials involving adult
participants, after CVA, of both genders and
no age limit. Information about the number of
participants, gender, age and time after the stroke
was recorded.
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* Intervention: The experimental condition was the
use of KT, without restriction of direction and
pressure of application or bandage color, aiming
to improve the stroke subjects. The control
condition was none, a placebo intervention,

applying

another technique for comparison of effects.

conventional physical therapy or

* Outcome measures: Measures of interest were
any related to gait performance, such as speed,
cadence, step length, balance etc.

Data analysis

Information about the method of studies (i.e.
study design, participants, intervention and outcome
measures) and results (i.e., number of participants and
the mean/standard deviation of variables related to gait)
were extracted by 2 independent evaluators and verified
by a third party. Post-intervention measures were used
due to the availability of only these values in most
studies, preferably using the fixed effects model. In the
case of statistically significant heterogeneity (12>40%),
the effect size was analyzed using the random effects
model. Analyses were carried out using the program
Comprehensive Meta-Analysis, version 3.0. The critical
value to reject H was set at a 5% significance level
(2-tailed). Necessary information could not be found in
the published version of the studies, additional details
were requested to the corresponding author by e-mail.
When data were not available to be included in the
meta-analysis, the difference between the comparison
groups was just described.

RESULTS
Characteristics of the included studies

The search strategy returned 774 studies. Of these,
732 studies were excluded after reading the titles, 22
after reading the summaries and 5 after reading the
full text. Manual search did not return any item and
thus the final number of studies included in this
study was 15151931 "The main reason for exclusion of
studies were: use of animals, use of medication, studies
in clinical conditions other than CVA in and studies
with types of intervention other than the KT. Figure 1
represents the selection of studies flowchart, with each
step performed.



Database searched until July 2016:
MEDLINE (7=239)
LILACS (n=4)
CINAHL (»=130)

Studies excluded after reading the title (7=732)

— >
SPORTDiscus (#=72)
Web of Science (7=233)
PEDro (#=96)
TOTAL=774
Potentially eligible studies after evaluation ) ]
=
of title and abstract (2=20) 4—— | Studies excluded after reading the summary (n=22)
Studies excluded after reading the full text (n=5)
> * Did not relate the study to the Kinsio Tape.
* Did not evaluate the gait
* Did not include hemiparetic subjects
> Not accessible (7=0)
v
Studies included (7#=15) + Studies included by manual search (7=0)

\

-

Total of included studies (n#=15)

Figure 1. Flowchart of inclusion and exclusion of studies

The included studies are summarized in Chart 1, with
12 studies essays containing control and experimental
groups and 3 studies containing only intervention
group. Methodological quality of studies found ranged
from low to high. The mean score achieved by studies
at the PEDro scale was 4.7, ranging from 1 to 7 points.
All studies were performed with convenience sample
of patients who suffered stroke without limit of age
or gender. Studies included 416 stroke patients, aged
between 28 and 81 years old, grouped in mixed groups
tormed by men and women. Training programs varied
from acute measures made with test before and after
intervention up to 1, 2 and 3 months of follow-up.
Among the studies that reported the application site of

KT, elastic tape was applied in the glutes, quadriceps,
knee joint, patella, anterior and posterior tibial, ankle,
biceps brachii and superior rotator cuffs.

Effect of KT on the gait of stroke subjects

The descriptive results of all the studies are in
Chart 1. In relation to meta-analysis, the eftects of KT
were evaluated for gait speed, step length, functional
mobility and balance. Among the studies that evaluated
these outcome measures, 5 that evaluated the gait speed
1420242629 and 4 that evaluated the step length?*#-%3!
could not be included in the meta-analysis for not

having a control group or for not presenting the results

221



of mean values found or for not reporting the variability
measures. Thus, all studies included in the meta-
analysis evaluated the gait speed and step length by the
10-meter walk test (7 studies), functional mobility by
TUG (3 studies) and the balance by the Berg Balance
Scale (5 studies).

For the speed gait, we included 7 studies of low to
moderate methodological quality (PEDro mean of 4.6,
varying from 3 to 5) that, under the fixed effects model,
tound that the KT significantly increased the gait speed
of stroke subjects in 0.05 m/s (95%CI 0.002 to 0.100;

I?=0%; p<0.05), when compared to no intervention

Chart 1. Summary of the included studies

Study / Score in

the PEDro scale SR

Objective

To investigate the
KT effect in the
anterior thigh and
knee region on
the maximum gait
speed.

32 acute stroke patients
(9 women and 23 men),
with an average age of
60 years old. No control
group:

Boeskov et al* /2

During 3 cycles, patients were
told to walk 12 meters and
measurements were made before
and after the use of KT. Elastic KT
was used applied to the anterior
part of the thigh and knee.

or placebo (Graph 1). However, also under the fixed
effects model, the use of KT in stroke subjects did not
significantly increase the step length (3 studies of low
to moderate methodological quality, mean PEDro of
4.7-OM 0.03 95%CI - 0.01 to 0.07; 1>=0%; p=0.19),
functional mobility (3 studies of moderate to high
methodological quality, mean PEDro of 5.3-OM 2.38
95%CI1-5.99 to 1.23; I>=0%; p=0.20) and balance (5
studies of moderate to high methodological quality,
mean PEDro of 5.2-OM 3.00 95%CI — 8.58 to 2.58;
12=18.3%; p=0.29), when compared with no intervention
or placebo (Graph 2).

Intervention Instruments/tests Results

Use of KT has significantly
improved the gait speed.
Similarly, the number

of steps taken during

the 1IOMWT decreased
significantly.

10-Meter Walk Test

After the use of botulinum

69 stroke patients (35
women and 34 men),
with an average age of
62 years old, divided
into 3 groups:

Group 1- KT

Group 2 - Serial Splint
Group 3 - Stretching

To investigate
the effect of
different adjuvant
treatments after
botulinum toxin
type a.

Carda et al.? /7

toxin in the Plantar flexors, the
patients were randomly divided
into 3 groups, accompanied by
gait training for 30 minutes and
plantar flexor stretching for 20
minutes 1time per day for a
week. Evaluations were made
before the injections, 30 days

Patients treated with KT
for the first week had
statistically significantly
better and longer-lasting
than those treated only
with stretching.

6-minute walk test,
10-meter walk test
and Functional
Ambulation
Categories.

and 90 days later.

30 patients (15 women
and 15 men), with an

Choietal?®/5

Ekizetal? /5

average age of 54
years old, divided into 2
groups:

Control: Neuromusucular
Proprioceptive
Facilitation
Experimental:
Neuromusucular
Proprioceptive
facilitation with KT
application.

24 patients (12 men
and 12 women) with

an average age of 51
years old, divided into 2
groups:

Control: without
application of KT.
Experimental: with
application of KT.

To compare the
effects of KT on
the joint angle of
the knee joint and
on the functioning
of patients with
hemiplegia
resulting from
stroke.

To evaluate the
effects of KT
application on
isokinetic muscular
strength of the
quadriceps, gait
and functional
parameters of
stroke patients.

The experimental group
received the proprioceptive
neuromuscular facilitation 30

minutes during 4 weeks and KT.

Elastic KT was applied to the
patella for lower slide.

Both groups performed a
conventional rehabilitation
program 5 times a week for
4 weeks. Elastic KT was used

on the vastus medialis, vastus

lateralis and bilateral rectus
femoris muscle.

Berg Balance Scale
and 10-Meter Walk
Test.

6-minute walk test,
10-meter walk test,
Berg Balance Scale,
Timed Up and Go
Test and Rivermead
Mobility Index.

The analysis demonstrated
statistically significant
improvement in balance
and speed for the
experimental group.

There was also significant
improvement among the
groups on balance and gait
speed compared to the
control group.

Compared to baseline
levels, there has been
significant improvement
in gait, balance and gait
speed of the KT group.
However, there was no
statistically significant
difference between the
groups.

Patients were instructed to walk

To investigate the
potential effect
of KT on ankle
inversion control.

5 patients (2 women and
3 men), aged between
49 and 78 years old.

Hillier et al.%/ 6
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on a force platform during 6 gait

cycles. Measurements were made
before and after the use of elastic
KT on the ankle during 2 days.

There was improvement in
the heel contact and ankle
inversion control after
using the KT.

Force platform

(continues)



Chart 1. Continuation

Study / Score in
the PEDro scale

Hwang et al.?’ /5

Hyunetal?/5

Karadag-Sayagi
etal®/7

Kilbreath et al.®/ 4

Kimet. al.?2/5

Maguire et al.®/ 3

Sample Objective Intervention Instruments/tests

13 patients (9 men and 4 To investigate the
women) with an average immediate effects  Patients were instructed to walk ~ Cadence, 10-Meter

age between 48 and 81  of elastic sling on a treadmill twice in each Walk Test, step
years old, exposed to made of KT onthe  condition, with a 5-minute break length and stride
2 situations: with and standards of gait of between cycles. length.

without the KT. stroke patients.

30 patients (13 men

and 17 women), with Measurements were made before
an average age of 53 To determine and after the intervention witha 10 Mater
years old, divided into 2 the effects of KT 30-minute interval. The KT was ’

. R . - Walk Test, step
groups: Mulligan in balance applied on the knee joint of the .

. L L : length and stride
Control: application of and gait in acute experimental group and placebo length
placebo KT. stroke patients. KT in the knee joint of the control gth.
Experimental: with group.

application of KT.

The KT was applied by a physical
therapist after application of
botulinum toxin. Home exercises

20 stroke patients (12
women and 8 men), with

an average age of 60 To evaluate the .
- ) were made twice a day for 20
years old, divided into 2 effect of KT as an ) L
) ) minutes, for 4 weeks. The clinical Step length and
groups: adjuvant therapy to ;
) . ) evaluation was made before 10-meter walk test.
Group A - botulinum botulinum toxin on

and after 2 weeks and 1, 3 and 6
months. KT was used applied on
elastic ankle, tibialis anterior and
gastrocnemius.

toxin and KT Group B spasticity.
- botulinum toxin and
placebo KT

To determine
15 acute stroke patients  whether the KT in
(10 men and 5 women)  the glutei causes
with an average age of  improvement of
62 years old, exposed to hip extension of
3 situations: without KT,  the affected side
with KT in the gluteus, during the phase of
and placebo KT. support for stroke
people.

For each of the 3 conditions
(without KT, elastic KT
application on the gluteus,

and application of placebo KT)
subjects walked for 10 meters in a
self-selected speed and as fast as
possible, for 5 cycles, eliminating
2 cycles to avoid learning effect.

2D motion analysis,
step length and
10-meter walk test.

KT was applied on the affected
To evaluate side in the quadriceps, tibialis
changes in function anterior, biceps brachii and cuff
and balance after rotators muscles. KT was used for
application of KT in 6 weeks and the gait evaluation

30 stroke patients
divided into 2 groups:
Control: without
application of KT.
Experimental: with

Straight Line
Walking Test, Berg
Balance Scale and
10-Meter Walk Test.

o stroke patients. and balance was made before

application of KT.
and after.

13 stroke patients (5
women and 25 men)
with an average age of  To investigate During 6 gait cycles, the subjects
64 years old, exposed the effects of walked with self-selected speed  Electromyography,
to 4 situations: walking  each condition in over a line. The electrodes were 10-meter walk test
with nothing, with KT on temporospatial placed on the gluteus medius and step length.

hip abductors, using a parameters of gait. and the tensor fasciae latae.
cane and with the use of
TheraTogs.

RE

The condition that used
the elastic sling had a
statistically significant
increase in the step length
and speed gait compared
to baseline values.

The balance in the
dynamic position of

the experimental group
significantly improved
after the KT application.
The gait cadence, speed
and length of the step also
improved significantly.
However, no significant
differences were observed
in the standing balance or
gait balance for the control
group compared to the
group that used KT.

The KT group showed
increase in the step length
in the first month and
increased gait speed after
the first and the third
month. However, there was
no significant difference
between the groups.

KT in the gluteus caused

a statistically significant
improvement in hip
extension with an increase
in the step length in the
affected side immediately
after its application. In
contrast, the placebo KT
did not improve.

There was no statistically
significant difference in the
straight line walking test
and 10-meter test for the
experimental group. There
was also a statistically
significant difference in
the Berg Balance Scale
and 10-meter walk test
between the 2 groups.
The experimental group
showed a significant
improvement in the
Straight Line Walking Test
and the 10-meter walk test
compared to the control
group.

The combined use of

KT in hip abductors and
TheraTogs increased in a
statistically significant way
the muscle activity of the
hemiplegic hip abductors
and speed gait compared
to baseline values.

(continues)
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Chart 1. Continuation

Study / Score in
the PEDro scale

Nametal®/5

Pratim?* /1

Reiter etal®/5

Rojhani-Shirazi
etal”/6
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Sample

30 stroke patients (16
women and 14 men),
with an average age of
64 years old, divided
into 2 groups:

Control: without
application of KT.
Experimental: with
application of KT.

30 chronic stroke
patients (19 men and 11
women), aged between
40 to 60 years old,
divided into 2 groups:
Control: Conventional
physical therapy
Experimental:
Conventional physical
therapy with application
of KT.

18 stroke patients (7
women and 11 men) with
age range from 28 to 70
years old, divided into 2
groups:

Group A - Botulinum
toxin

Group B - Botulinum
toxin and KT.

40 patients (26 men
and 14 women), with
an average age of 49
years old, divided into 2
groups:

Control: without
application of KT.
Experimental: with
application of KT.

Objective

To investigate
the influence of
exercise on the
ability of balance
and gait function
in stroke patients
after application
of KT.

To evaluate the use
of KT in the glutei
of chronic stroke
patients.

To evaluate the
effectiveness

of combined
treatment for
spastic foot using
selective injections
of botulinum toxin.

To investigate the
effect of KT on
postural control in
stroke patients.

Intervention

Exercises 3 times a week for 6
weeks with elastic KT, applied to
the ends of the affected lower
side.

In the experimental group,

KT was applied before the
therapeutic exercises. In

the control group, only the
therapeutic exercises were
performed.

The control group performed

a conventional program of
treatment as strengthening,
stretching, ground exercises

and passive motion. The
experimental group received the
conventional treatment program
associated with the use of KT

on the affected gluteal side. All
patients attended the sessions of
physical therapy every day for 3
months. During the treatment, no
medicine was used.

Group A - 190 to 320U injection
of botulinum toxin in several

calf muscles. Group B - 100U
injection of botulinum toxin in the
posterior tibial muscle, followed
by elastic KT applied on the ankle
and thigh.

All variableswere measured on
the first day immediately after
using the KT and 24 hours later in
the experimental group, and on
the first day and 24 hours later in
the control group.

Instruments/tests

Berg Balance Scale,
Timed Up and Go
Test and motion
analysis system.

10-Meter Walk Test,
step length, stride
length, step width
and cadence.

10-Meter Walk Test
and step length

Berg Balance Scale,
Timed Up and Go
Test and force
platform.

Results

The intervention
significantly improved
Berg Balance scale
scores and the Timed Up
and Go test, as well as
the duration of support
phase during the gait in
the experimental group
compared to the control
group.

No significant difference
was found between

the groups. However,

the intervention in the
control group gained
better results. There was
significant improvement in
the gait time and distance
in both groups.

The combination of small
doses of botulinum toxin
with KT use led to a
reduction of heel inversion
improving in a statistically
significant manner the gait
parameters.

There was a statistically
significant increase in
the balance between the
first day and 24 hours
later in the KT group
compared to the control
group. The medial-lateral
displacement of COP
differed significantly
after using KT in the
experimental group
compared to the control
group.
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Graph 1. Forest-plot for the effects of Kinesio Taping on gait
speed of stroke subjects

Mean (95%CI)

-0.25 -0.10 0.00

+
J

-0.25 -0.10 0.00 10.00  20.00

Study

Step length
Hwang et al. 2015
Hyun et al. 2015

Kilbreathet al. 2006

10.00  20.00

Functional mobilty
Ekiz et al. 2015
Nam et al. 2015

Rojhani-Shirazi et al. 2015

Balance

Choi et al. 2013
Ekiz et al. 2015
Kim et al. 2014
Nam et al. 2015

Rojhani-Shirazi et al. 2015

-0.25 -0.10 0.00 10.00  20.00

Control Experimental

Graph 2. Forest-plot for the effects of Kinesio Taping in step
length, functional mobility and balance of stroke subjects

DISCUSSION

This systematic review aimed to analyze the effects
of KT during gait of stroke patients. The difficulty
in gait is the most important contribution to the
long-term disability due to factors such as speed
and reduced step size, lack of balance and difficulty
of changing the direction of displacement. The KT,
according to its creators, would be an important tool
in minimizing these deleterious effects caused by
the CVA and, thereby improving the gait standard
and quality of life of patients. However, significant
differences were found in the meta-analysis only for
the gait speed of these individuals, finding no eftect
of KT on step length, functional mobility and balance
of these patients.

For gait speed, a significant improvement of KT
for stroke patients was found, based on 7 studies
of low to moderate methodological quality. In
addition, 5 studies could not be included in meta-

14,20,24,26,29

analysis ,and their results were only described

in this review. Among these 5 studies, 3 reported
that the gait speed has significantly improved!***%.
In addition, reduction in number of steps, increased
joint stability of lower extremities, improvement in
the contact of heel and ankle inversion control and
reduction in duration of the step and of the swing
phase with consequent reduction of the overall
duration of the gait were also significant changes
found in the KT groups*?**. Based on these results,
the KT could be a useful complement to the physical
rehabilitation allowing the increase of gain in the
gait of these patients, with quicker results or in larger
ranges during rehabilitation. However, although the
results seem promising for this outcome measure, it
is important to note that changes in gait speed lower
than 0.1 m/s, although statistically significant as found
in this review, are not considered clinically relevant®.
This means that this increase in speed of 0.05 m/s
is not an improvement that patients perceive as
important. In addition, 2 studies found no significant
improvement for the gait speed®*?, stressing that such
results must still be better investigated. Finally, the
methodological quality of the studies included in the
meta-analysis is of low to moderate, which reinforces
the caution in the interpretation of their results.

In relation to the step length, no significant
improvement of KT for stroke patients was
found, based on 3 studies of also low to moderate
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studies

could not be included in the meta-analysis®»* 31,

methodological quality. Furthermore, 4
and their results were only described in this review.
Among these 4 studies, there was no statistically
significant improvement in stride length in 3 of
them?*?%  corroborating the results found in the
meta-analysis. Finally, in relation to functional
mobility and balance, significant improvement of KT
for stroke patients were not found to both measures,
based on 3 and 5 studies, respectively, of moderate
to high methodological quality. However, it is also
important to emphasize the methodological quality
of the included articles; TUG and Berg Balance Scale
are measures that include multiple tasks. In this way,
the more complex is the execution of an activity,
the greater the number of bodily functions involved
and, thus, lower the likelihood of only one isolated
intervention significantly enhance the performance in
this activity.

Finally, other outcome measures, in addition to
the ones investigated in the meta-analysis, were
analyzed by these studies. Among these measures, we
can mention the Functional Ambulation Categories,
distance walked in the six-minute walk test, contact
of heel and ankle inversion control, cadence, stride
length, hip extension, Straight line walking test,
electromyography and support phase duration, being
that all of them had significant improvement in these
studies. However, stride length, cadence and distance
walked in the six-minute walk test, besides the
Rivermead Mobility Index and step width were also
investigated in other studies that found no significant
improvement. These results reflect the disagreements
present in the literature regarding the effectiveness
of KT in stroke subjects. In addition, the range of
outcome measures investigated and protocols applied
makes difficult the implementation of the meta-
analysis for all these variables reported, making it
impossible to provide concrete and trustful answers.

Compared to previous studies, the findings of this
review are in agreement with the previous systematic
reviews that also found no effects of KT in stroke
subjects'® and other populations’ ™. Apparently, the
growing use of KT is due mainly to massive marketing
campaigns conducted by the media, ignoring the need
for high-quality research, that is, scientific evidence
with clinically relevant results'’. Some authors of
clinical trials with KT even recommended the use of
the technique, even when their data have identified
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nothing significant'. 'Thus, professionals should
carefully evaluate the costs and the effectiveness of
this intervention when deciding for its use.

Finally, we can cite some strong and weak points
of this systematic review. As limitations, first, we
highlight the low methodological quality of the
included studies. In addition, there is also the low
number of participants per group (from 9 to 20), the
diversity of protocols and application sites of the KT,
apart from the lack of information in some studies
about the type of tape used and the application
technique (direction, pressure and tape color). On
the other hand, the heterogeneity between studies
regarding the sample and outcome measures included
in the meta-analysis was low. All studies included
in the meta-analysis, for example, included only
hemiparetic adult subjects with limited ambulation
(<0.8m/s). In addition, for all outcome measures
included in the meta-analysis, all studies investigated
gait speed, step length, mobility and balance by the
same tests, which enhances the accuracy of the results.

As a suggestion for future studies, we emphasize
the need for randomized and well-controlled clinical
trials, with patients and evaluators blinded and
appropriate sampling calculus to clarify the real
effects of KT on rehabilitation of gait of neurological
patients. Only clinical trials of high methodological
quality, summarized in a systematic review with
meta-analysis could generate reliable results and
thus establish whether the KT is a powerful tool for
rehabilitation of ambulation stroke patients.

CONCLUSION

This systematic literature review showed there are
still no evidence about the use of KT in rehabilitation
of post-stroke patients in order to improve the gait.
The studies, which are mostly of low to moderate
methodological quality, presented antagonistic results
and, thus, they were inconclusive. Additionally,
the meta-analysis also showed that the KT on
improvement of gait speed, stride length, functional
mobility and balance is not an effective tool. Although
gait speed, according to the meta-analysis, have
shown a statistically significant gain, its value cannot
be considered clinically relevant to patients. However,
due to low methodological quality of the articles, it is
recommended to carry out further studies in order to



clarify whether, in fact, the KT is not effective in the
rehabilitation of gait in this population.
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