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ARTICLE INFO ABSTRACT

Background: and purpose: The benefits of Kinesio taping (KT) in post-stroke rehabilitation have not been de-
termined. This study aimed to evaluate its effects on lower-extremity rehabilitation in patients after a stroke.
Methods: A literature search was performed using EBSCOhost, Embase, Physiotherapy Evidence Database
(PEDro), PubMed, Cochrane, Web of Science, China National Knowledge Infrastructure (CNKI), SinoMed, and
Wanfang Data through June 2018. Randomized controlled trials (RCTs) on the use of KT during lower-extremity,
post-stroke rehabilitation were selected. Meta-analysis was conducted.

Results: A total of 14 RCTs of low to moderate quality were reviewed and included 783 participants. Results
indicated that KT significantly improved patients’ lower extremity spasticity, motor function, balance, ambu-
lation, gait parameters, and daily activities, with few adverse effects.

Conclusion: KT may have positive effects on lower-extremity, post-stroke rehabilitation. Due to the limited
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number and quality of the research, additional studies are needed to identify KT benefits.

1. Introduction

Many post-stroke patients experience varying types and degrees of
impairment and even premature death, which leads to a loss of 102.2
million disability-adjusted life-years [1]. Patients who have lower-ex-
tremity dysfunction may not be able to live independently, which re-
quires more health care support resources. Increased expenditures may
impose a large burden on patients and families as well as on society as a
whole [2,3]. To address these issues, health professionals should
identify appropriate techniques that improve lower-extremity function
of post-stroke patients to help them achieve independence and improve
their quality of life [4].

Kinesio taping (KT) has been widely used in rehabilitation since it
was developed by Dr. Kenzo Kase in 1979 [5]. This technique involves
applying highly elastic tape to the skin of the affected body part to
reduce mechanical constraints while providing additional support. It
was believed to facilitate treatment outcomes by promoting lymphatic
circulation, reducing pain, providing mechanical support, and im-
proving proprioception [5]. Because the tape is thinner and more elastic
than conventional tape, it is believed to lessen physical restraint and

allow for greater mobility [6]. With continuing innovations and ad-
vances in rehabilitation methods, KT has been incorporated into post-
stroke programs to enhance outcomes. However, its effectiveness has
not been extensively researched or supported.

A systematic review conducted by Morris et al. [7] analyzed the
effectiveness of KT in multiple clinical conditions and found inadequate
clinical evidence that supports the superiority of KT compared to other
interventions. This review included one study of post-stroke patients. A
Spanish review noted that KT might benefit upper- and lower-extremity
rehabilitation and swallowing function in patients after a stroke [8].

This systematic review was completed to augment the limited
number of studies on KT use in post-stroke patients and the quality of
this research. The focus was to address the benefits of KT in improving
lower-extremity rehabilitation outcomes for post-stroke patients to in-
clude muscle tone, motor function, balance, gait parameters, and ac-
tivities of daily living (ADLs).

2. Methods

The principles of the Preferred Reporting Items for Systematic
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Table 1
Sample of search strategy.
Database Search term
PubMed #1 Kinesio[All Fields]

#2 Kinesio tape[All Fields]

#3 Kinesio taping[All Fields]

#4 Kinesiotape[All Fields]

#5 Kinesiotaping[All Fields]

#6 Kinesiology tape[All Fields]

#7 Kinesiology taping[All Fields]

#8 Kinesio tex taping[All Fields]

#9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8
#10 Stroke[MeSH Terms]

#11 Cerebrovascular accident[MeSH Terms]
#12 Apoplexy[MeSH Terms]

#13 Hemiparesis[MeSH Terms]

#14 #10 OR #11 OR #12 OR #13

#15 #9 AND #14

Abbreviations: MeSH, medical subject headings.

Reviews and Meta-analyses (PRISMA) guidelines were used to guide
this systematic review [9].

2.1. Search strategy

A search of the literature for studies investigating the application of
Kinesio tape in the rehabilitation of post-stroke patients was conducted
through June 30, 2018. Nine databases were selected, including
EBSCOhost, Embase, PEDro, PubMed, Cochrane Central Register of
Controlled Trials (CENTRAL), Web of Science, China National
Knowledge Infrastructure (CNKI), SinoMed, and Wanfang Data. The
search used a combination of free and medical subject headings (MeSH)
terms in the international databases and corresponding key Chinese
terms in the Chinese databases. The exemplary search strategy of
PubMed is presented in Table 1. References of included studies were
manually searched for additional studies. Only peer-reviewed publica-
tions in English and Chinese were included in this review.

2.2. Inclusion and exclusion criteria

Inclusion criteria of participants (P), interventions (I), comparisons
(©), outcomes (0), and study design (S) formation were as follows:

P: Adults (18 years of age or older) having had a stroke with func-
tional impairments;

I: KT, with or without conventional rehabilitation treatment;

C: Conventional rehabilitation alone, conventional rehabilitation
treatment in combination with placebo intervention (sham taping),
or blank comparison;

O: Primary outcomes of changes in lower-extremity spasticity,
lower-extremity movement, balance, ambulation, and gait para-
meters; secondary outcomes of improved ADLs and reported adverse
effects;

S: Randomized controlled trials (RCTs) and pilot studies that applied
a randomized controlled design.

Exclusion criteria were studies that comprised taping techniques
other than KT and the use of medications affecting neuromuscular
function (e.g., botulinum toxin).

2.3. Data extraction

Information was extracted by two reviewers (MW and ZP) in-
dependently using a standard form. Cross-checking was performed to
validate data. A third reviewer (BX) was invited to participate to
achieve consensus when there was disagreement between reviewers.
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2.4. Risk of bias assessment

Included studies were assessed according to the Cochrane
Handbook, version 5.1.0, for the risk of bias in seven domains: random
sequence generation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessors, incomplete outcome,
selective reporting, and other bias [10]. Each study was appraised for
low, high, or unclear risk. The risk of bias assessment was conducted
independently by the two reviewers.

2.5. Data analysis and findings synthesis

Outcome data reported in two or more studies and presented with
mean and standard deviation were pooled in the meta-analysis, using
Review Manager 5.3 software offered by the Cochrane Collaboration.
Only the last measured data were used when a repeat-measures design
was adopted by certain included studies. Mean differences (MD) or
standardized mean differences (SMD) with a 95% confidence interval
(CI) were calculated for the results. Statistical heterogeneity between
studies was evaluated by using the Chi-squared test in combination
with I? values. Low heterogeneity would be achieved with a p value of
the Chi-squared test > 0.10 and I> < 50%, whereas high heterogeneity
would be considered with a p < 0.10 and I?> = 50%. Fixed-effects
models were used for low heterogeneity and random-effects models
were used for high heterogeneity. Narrative description was used when
meta-analysis was not applicable.

3. Results
3.1. Overview of included studies

The initial search yielded 103 records and, after review, it was de-
termined that 14 Studies fulfilled the eligibility criteria and were in-
cluded for data synthesis. Details of the selection process are illustrated
in Fig. 1, and characteristics of included studies are summarized in
Table 2. The included studies were published from 2014 through 2018.
Most of the studies [11-21] (n = 11, 79%) were conducted in China,
and the remainder were done in South Korea [22,23] (n = 2, 14%) and
Iran [24] (n = 1, 7%).

The studies included 783 participants, with sample sizes ranging
from 30 to 80. The study attrition rates were zero except for one [12]
that reported a low rate.

3.2. Risk of bias in individual studies

The risk of bias summary is shown in Figs. 2 and 3. Most of the
studies [11,13-16,18-24] (n = 12, 86%) were classified as moderate
methodological quality because of unclear reporting of one or more
aspects of the bias assessment, and no high-quality study was identified.
Two studies [12,17] (14%) were of low methodological quality because
each had one aspect rated as high risk. Inadequate reporting of in-
formation for risk of bias assessment in most of the seven domains was a
common problem among the studies.

3.3. Characteristics of participants

In studies [11,12,14-22,24] (n = 12, 86%) that provided mean age
data, the participants were, on average, 58.79 years of age. One study
[13] reported the range of participants' ages without mean or median:
participants' ages were from 33 to 80 years in the experimental group,
whereas the ages of participants in the control group were from 35 to
78 years. One study [23] did not report participants’ ages. Twelve
studies [11-21,24] (86%) reported gender composition of participants
with a larger proportion of males than females (55.7% vs. 44.3%). The
period of time from when the participants were diagnosed as having
had a stroke varied from five days to longer than 12 months.
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Fig. 1. PRISMA flow diagram of systematic review study selection process. Adapted from: http://www.prisma-statement.org/. EBSCOhost (n = 18), Embase (n = 6),
PEDro (n = 8), PubMed (n = 6), Cochrane Library Central Register of Controlled Trials (n = 5), Web of Science (n = 9), CNKI (n = 17), SinoMed (n = 11), Wanfang

Data (n = 23).

3.4. Characteristics of intervention

Kinesio taping was delivered by therapists in inpatient settings in
most of the studies [11-21,23] (n = 12, 86%). Two studies [22,24] did
not report where KT was done. More than 80% of the studies
[11-21,23] used KT as an adjunct intervention in combination with
conventional rehabilitation. Two studies [22,24] evaluated the effects
of KT without other treatment. Conventional rehabilitation techniques
used with both the experimental and control groups in the studies in-
cluded physical therapy and occupational therapy. The use of KT in
each study ranged from less than 24 h to three months. Only two studies
[22,23] used either sham taping or another non-elastic taping tech-
nique for placebo comparison.

3.5. Outcome measures

Objective measurement scales with established validity and relia-
bility were used in the majority of studies [12-24] (n = 13, 93%) for
assessing comprehensive rehabilitation outcomes. Task and perfor-
mance-based measures were mainly used to evaluate participants’ bal-
ance and mobility. Gait parameters were analyzed in two studies
[11,21].
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3.6. Primary outcomes

3.6.1. Lower-extremity spasticity

Two studies [12,17] investigated the effect of five days of KT, in
combination with conventional rehabilitation, on spasticity of the lower
extremity, using the Modified Ashworth Scale (MAS). The result of fixed
model meta-analysis showed that participants in the KT group had
significantly lower MAS scores than those treated using only conven-
tional rehabilitation in the control group [MD = —0.32, 95% CI
(—0.53, —0.10), p = 0.004], with low heterogeneity between the stu-
dies (Chi® = 0.81, p = 0.37, I> = 0%; see Fig. 4). One study [14] sug-
gested that MAS outcomes of participants in the experimental group
treated with KT plus conventional rehabilitation were significantly
better than participants in the control group treated with only con-
ventional rehabilitation after a three-month period (p < 0.01).

3.6.2. Lower-extremity motor function

Eight studies [13-16,18-21] explored the effectiveness of KT in
improving scores on the Fugl-Meyer Assessment for Lower Extremity
(FMA-LE) in participants, post-stroke. Because high heterogeneity was
detected among the studies, meta-analysis was conducted using a
random-effects model, with results indicating that the experimental
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Fig. 2. Risk of bias summary: authors' judgment of bias item risks for each
included study. “+”: low risk, “?”: unclear risk, and “-”: high risk.

group treated with KT plus conventional rehabilitation achieved sig-
nificantly higher FMA-LE scores than the conventional rehabilitation
control group after four weeks [MD = 4.41, 95% CI (2.87, 5.96),
p < 0.00001; Chi*=12.13, p = 0.007, I*=75%], eight weeks
[MD = 3.00, 95% CI (1.10, 4.89), p = 0.002; Chi* = 0.29, p = 0.59,
I = 0%], and 12 weeks [MD = 8.26, 95% CI (2.66, 13.86), p = 0.004;
Chi? = 5.45, p = 0.02, I> = 82%] (Fig. 5).

In addition, the Lu et al. study [17] found no significant difference
in the Brunnstrom Recovery Stage (BRS) of the lower extremities be-
tween KT plus conventional rehabilitation and conventional
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rehabilitation alone groups at days one, three, and five (p > 0.05).
Another study [18] demonstrated improvement in the lower-extremity
BRS in the KT plus conventional rehabilitation group compared with a
conventional rehabilitation control group after four weeks of the in-
tervention (p < 0.05).

3.6.3. Balance

Two studies [22,24] identified an immediate effect (within 24 h) of
KT, compared with either placebo taping or blank control, on im-
proving balance function of patients, post-stroke, using the Berg Bal-
ance Scale (BBS). The fixed-effects model (Chi® = 0.43, p = 0.51,
I = 0%) meta-analysis showed no significant difference between the
experimental and control groups [MD = —0.45, 95% CI (—3.35, 2.44),
p = 0.76] (Fig. 6). Two additional studies [12,23] found that both five
days and eight weeks of KT could improve BBS scores better than
conventional rehabilitation in post-stroke patients (p < 0.05).

Bae et al. [22] and Rojhani-Shirazi et al. [24] also found that par-
ticipants in a KT group achieved better outcomes in the center of
pressure area (p = 0.001), limits of stability (p = 0.000), mediolateral
displacement of center of pressure (p = 0.04), and forward reach
(p = 0.04) tests during 24 h of intervention than those with or without
placebo taping. However, no significant difference was found in other
center of pressure tests (p > 0.05) and the lateral reach test (p = 0.20).

3.6.4. Ambulation

Three studies [18,20,21] examined the effect of KT on Functional
Ambulation Category (FAC) scores in patients, post-stroke. Results of
these studies suggested that participants in KT groups acquired higher
FAC scores than did participants in the conventional rehabilitation
control group after four to 12 weeks of intervention (p < 0.05).
However, due to the inconsistent intervention duration of the studies,
pooled data synthesis was not available.

Three studies [13,15,19] compared the difference between KT plus
conventional rehabilitation and conventional rehabilitation alone in the
Timed Up and Go Test (TUGT) after four weeks of intervention. The
result of the fixed-effects model (Chi® = 0.32, p = 0.85, I> = 0%) meta-
analysis indicated that the time needed for participants to complete
TUGT was significantly shorter in the KT group than in the control
group [MD = —4.04, 95% CI (—5.07, —3.01), p < 0.00001] (Fig. 7).
The Wu et al. study [12] further supported the advantage of five days of
KT on stroke patients’” TUGT performance (p < 0.05). However, an
RCT conducted by researchers in Iran found no significant difference
between participants treated with KT alone in the experimental group
and participants without any treatment in the control group in TUGT
(p = 0.70) after 24 h [24].

Two studies [15,19] examined the effect of four weeks of KT on the
10-m maximum walking speed test in stroke patients. Given the high
heterogeneity (Chi* = 10.00, p = 0.002, I> = 90%) between the stu-
dies, a random-effects model meta-analysis was used, with the result
showing no significant difference between KT plus conventional re-
habilitation and conventional rehabilitation alone [MD = 0.28, 95% CI
(—0.01, 0.56), p = 0.06] (Fig. 8). Two other studies [14,23] demon-
strated that four weeks (p < 0.05) up to three months (p < 0.01) of
KT in combination with conventional rehabilitation may help stroke
patients achieve better performance on the 10-m walking speed test
than conventional rehabilitation alone would do.

3.6.5. Gait parameters

Two studies [11,21] evaluated the effect of KT on gait parameters.
Both endorsed its positive effects on participants’ gait velocity
(p < 0.05) and step length of the affected side (p < 0.05) after re-
ceiving either one month or eight weeks of intervention. Tan and col-
leagues [11] further compared the stride frequency, step length of
healthy side, gait cycle, stance period, and gait asymmetry index of the
participants in the experimental and control groups. Results showed
that all parameters of the experimental group treated with KT and
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Fig. 3. Risk of bias graph: authors' judgment of item risks presented as percentages.

conventional rehabilitation were significantly better than those of the
control group treated with conventional rehabilitation only (p < 0.05)
after a one-month intervention. Xu et al. [21] also found that partici-
pants in the KT plus conventional rehabilitation group obtained better
step width than those in the conventional rehabilitation group
(p < 0.05) after eight weeks of intervention.

3.7. Secondary outcomes

3.7.1. Activities of daily living (ADLs)

Two studies [17,18] compared changes in the Barthel Index (BI)
between participants receiving either KT plus conventional rehabilita-
tion or conventional rehabilitation alone. The Lu et al. study [17] in-
dicated no significant difference in BI between the two groups after one
(p = 0.774), three (p = 0.196), and five days (p = 0.062) of interven-
tion. Song et al. [18] found that participants in the KT plus conven-
tional rehabilitation group achieved significantly higher BI scores than
those in the conventional rehabilitation control group (p < 0.05) after
four weeks.

3.7.2. Adverse effects

Allergy was indicated as an adverse effect in a few studies [20,23]
(n = 2, 14%). One study [20] reported three cases of allergy in the
experimental group during KT intervention, which were addressed by
two to five days of anti-allergy treatment. Choi et al. [23] referred only
to a potential for allergy and fatigue. Two studies [16,21] (14%)
claimed that no side effect emerged during the research, whereas the
remaining 10 studies [11-15,17-19,22,24] (72%) provided no in-
formation regarding adverse effects.

4. Discussion

This systematic review investigated the application of KT in lower-
extremity rehabilitation after stroke; 14 studies involving 783 partici-
pants were included in this review. Results indicated that KT may
benefit patients, post-stroke, in the improvement of lower-extremity

spasticity, motor function, balance, ambulation, gait parameters, and
ADLs, with few adverse effects. This is consistent with previous narra-
tive review [8]. However, attention should be paid to the evidence
generated from the current review due to a lack of high-quality studies.

The elastic tape used in KT can be tailored into shapes of “Y”, “I”,
and “X” to fit the muscle and joint structure of the treated site [25].
Researchers implemented personalized KT based on the differences in
lesion site and functional disorder for patients, post-stroke, according to
their individual condition to maximize treatment effect. This may be a
source of heterogeneity among the included studies. In addition, the
manner of KT and the outcome measurements used in each study were
varied, which led to difficulty in cross-study comparisons. Thus, sen-
sitivity analysis and publication bias analysis were not available in this
review.

One concern that arose in this review was the use of placebo taping
to compare the effects of KT. Two studies [22,23] used non-elastic
taping as a placebo in the control group. In previous systematic reviews,
KT was not found to be superior to sham taping in control groups un-
dergoing treatment for lymphedema related to breast cancer treatment
and various musculoskeletal conditions, which could indicate a placebo
effect [26,27]. To control for a placebo effect better, additional studies
are needed to investigate the efficacy of KT versus the use of sham
taping for comparison [27].

Short-term KT plus conventional rehabilitation for five days was
considered beneficial for patients with stroke-related lower-extremity
spasm in improving their MAS score. The effect size (MD = —0.32),
however, was low according to the fixed-effects model meta-analysis;
this may be due to the short course of treatment. Although one study
[14] claimed the benefit of long-term KT application for three months
in decreasing lower-extremity spasticity, the result is yet to be con-
firmed by additional trials.

Evidence demonstrated the usefulness of KT for motor function re-
covery of the lower extremity among patients after a stroke. It was
hypothesized that applying KT on the skin would induce continuous
muscle contraction and improve lymph and blood circulation, which
may contribute to better joint movement [28]. The result of the meta-

Experimental Control Mean Difference Mean Difference
| Mean |_Weight IV, Fixed. 95% Cl 1V, Fixed. 95% ClI
Lu 2014 115 098 40 1.28 112 40 222% -0.13[-0.59,0.33] "
Wu 2017 131 053 38 168 058 40 77.8% -0.37[-0.62,-0.12] ]
Total (95% CI) 78 80 100.0% -0.32[-0.53,-0.10] >
it Chi2 = x - S12=(0 + + t t
Heterogeneity: Chi? = 0.81, df =1 (P = 0.37); I*= 0% Y 05 0 05 1

Test for overall effect: Z = 2.86 (P = 0.004)

Favours [experimental] - Favours [control]

Fig. 4. Meta-analysis of difference in Modified Ashworth Scale scores between groups after intervention. Abbreviations: SD, Standard Deviation; IV, Inverse Variance;

CI, Confidence Interval; df, degrees of freedom.
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Experimental Control

r r Mean D Total Mean SD Total Weigh
2.1.1 4 weeks kinesio taping
Jia 2016 2916 1.07 35 2317 205 35 32.9%
Song 2018 215 584 30 182 6 30 153%
Xia 2015 284 286 20 249 26 20 25.0%
Zhang 2015 28.09 242 20 2413 241 20 26.8%
Subtotal (95% Cl) 105 105 100.0%

Heterogeneity: Tau® = 1.74; Chi* = 12.13, df = 3 (P = 0.007); I* = 75%
Test for overall effect: Z = 5.60 (P < 0.00001)

2.1.2 8 weeks/2 months kinesio taping

Liu 2016 2795 723 32 2418 6.01 27 315%
Xu 2016 247 431 30 2206 474 30 685%
Subtotal (95% CI) 62 57 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 0.29, df = 1 (P = 0.59); I>= 0%

Test for overall effect: Z = 3.10 (P = 0.002)

2.1.3 12 weeks/3 months kinesio taping

Chen 2018 5763 1046 36 46.05 953 36 425%
Xie 2016 2411 364 40 1831 311 40 57.5%
Subtotal (95% CI) 76 76 100.0%

Heterogeneity: Tau? = 13.64; Chi? = 5.45, df = 1 (P = 0.02); I = 82%
Test for overall effect: Z = 2.89 (P = 0.004)

Test for subaroun differences: Chi2 = 3.57. df = 2 (P = 0.17). I = 43.9%
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Fig. 5. Meta-analysis of difference in Fugl-Meyer Assessment for Lower Extremity scores between groups after intervention. Abbreviations: SD, Standard Deviation;

1V, Inverse Variance; CI, Confidence Interval; df, degrees of freedom.

Experimental Control Mean Difference Mean Difference
tudy or Subgrou Mean D Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Bae 2015 4466 699 15 44 518 15 432% 0.66[-3.74, 5.06] i
Rojhani-Shirazi 2015 482 721 20 495 497 20 56.8% -1.30[-5.14,2.54] — T
Total (95% Cl) 35 35 100.0% -0.45[-3.35, 2.44] ’
Heterogeneity: Chi2 = 0.43, df = 1 (P = 0.51); 2= 0% - 1 5 5 : 5 1‘0

Test for overall effect: Z = 0.31 (P = 0.76)

Favours [control] Favours [experimental]

Fig. 6. Meta-analysis of difference in Berg Balance Scale scores between groups after intervention. Abbreviations: SD, Standard Deviation; IV, Inverse Variance; CI,

Confidence Interval; df, degrees of freedom.

analysis indicated that the benefit was increased with prolonged
duration of the intervention. This may be explained by the time effect of
KT in stimulating the muscles and proprioceptors of the body [24].
However, the relationship between the duration and effectiveness of KT
cannot be determined by this systematic review due to the limited
number of included studies.

Positive effects of KT in enhancing balance function recovery were
noted in a few studies, indicating that either a short-term or a long-term
application of KT can make some difference. The improvement in bal-
ance may result from the additional support of KT on the ankle joint,
which can facilitate movement control and joint stabilization [22,29].

However, the positive effects were limited due to the negative findings
on some outcomes.

Five days or longer application of KT significantly improved am-
bulation after a stroke, whereas shorter duration of KT resulted in no
significant difference. The improved lower-extremity spasticity, motor
function, and balance after receiving KT may explain the increased
ambulation capacity [30,31]. However, various outcome measures
were used by the studies, a factor that limits a comparison between
them. Thus, the total effect of KT on stroke patients’ ambulation is not
calculable in this systematic review.

Gait analysis indicated that KT in conjunction with conventional

Experimental Control Mean Difference Mean Difference
i % Cl 1V, Fi % Cl
Jia 2016 1673 2.01 35 19.97 321 35 67.2% -4.24[-5.49,-2.99] .
Xia 2015 16.57 3.61 20 2034 45 20 16.5% -3.77[-6.30,-1.24] = &
Zhang 2015 1662 36 20 20.11 457 20 16.3% -3.49[-6.04,-0.94] - =
Total (95% Cl) 75 75 100.0% -4.04 [-5.07, -3.01] <
Heterogeneity: Chi? = 0.32, df = 2 (P = 0.85); I2 = 0% - 1‘0 5 v 5 1‘0

Test for overall effect: Z = 7.70 (P < 0.00001)

Favours [experimental] Favours [control]

Fig. 7. Meta-analysis of difference in Timed Up and Go Test between groups after intervention. Abbreviations: SD, Standard Deviation; IV, Inverse Variance; CI,

Confidence Interval; df, degrees of freedom.
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Experimental Control
Study or Subgroup Mean _SD Total Mean SD Total Weight
Jia 2016 09 041 35 053 025 35 47.2%
Xia 2015 081 014 20 067 013 20 52.8%
Total (95% CI) 55 55 100.0%

Heterogeneity: Tau? = 0.04; Chi? = 10.00, df = 1 (P = 0.002); I* = 90%
Test for overall effect: Z =1.91 (P = 0.06)
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Fig. 8. Meta-analysis of difference in 10-m maximum walking speed between groups after intervention. Abbreviations: SD, Standard Deviation; IV, Inverse Variance;

CI, Confidence Interval; df, degrees of freedom.

rehabilitation was superior to conventional therapy alone in correcting
gait parameters after a stroke. Kinesio taping was believed to enhance
muscle contraction of the tibialis anterior and prevent foot drop by
means of its tension, which may be the cause of improved gait para-
meters after treatment [31,32]. Conclusive results cannot be verified
because only two studies of moderate quality were included.

This systematic review also found that the complementary use of KT
with conventional rehabilitation for eight weeks resulted in improve-
ments in ADLs, whereas five days of KT plus conventional rehabilitation
did not achieve a similarly positive effect. The reason may be related to
the improvement in motor function, which suggested a time effect of KT
intervention. Conclusions cannot be based on two studies of moderate
methodological quality. Considering the multifactorial etiology and
complexity of stroke-related alterations in ADLs, simple strategies may
merely have limited effect size [33,34]. Further studies can integrate KT
into more comprehensive intervention programs for ADL training.

Kinesio taping can be regarded as a safe intervention because ad-
verse effects were seldom reported. Although some participants were at
risk of allergy and fatigue during KT, the correlation between fatigue
and KT was not clearly identified. To prevent allergic reactions, mate-
rials used in the manufacturing of Kinesio tapes should be modified.

Studies included in this review were conducted in Asia, primarily in
China. This is possibly due to having a large stroke population but
lacking medical resources in this region [35]. Interestingly, none of the
studies evaluated the cost-effectiveness of KT in lower-extremity re-
habilitation, post-stroke. Thus, an economic analysis is warranted be-
fore recommending KT in resource-limited settings.

5. Limitations

Limitations in this systematic review were identified. Due to limited
translation resources, the publication language was restricted to English
and Chinese by the eligibility criteria. This may be why none of the
included studies originated in European countries. Of interest is a re-
cent Spanish literature review that did not identify any study that was
published in non-English languages [8]; this may reflect a minimized
selection bias. Further systematic review without language constraint is
warranted.

A lack of research with high methodological quality was a major
problem in the current systematic review. Among the 14 included
studies, none was identified as high-quality and no studies were con-
ducted using a powered sample size. This limits the strength of evidence
generated from this review. Sensitivity analysis and publication bias
assessment were not performed because of the small number of in-
cluded studies involving each outcome. Considering that both positive
and negative results were reported, the risk of publication bias may not
be severe across the studies. However, the heterogeneity among studies
could not be addressed in this review, and the findings from the pooled
meta-analyses are not generalizable.

6. Conclusion

This systematic review identified the positive effects of KT on lower-
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extremity spasticity, motor function, balance, ambulation, gait para-
meters, and ADLs in patients after a stroke. Adverse effects such as
allergy to tape and fatigue occurred, but these are not considered major
issues. Evidence supporting enhanced outcomes from the use of KT for
post-stroke patients is limited. High-quality RCTs are needed to support
its use. The cost-effectiveness of KT should also be determined in fur-
ther study.

7. Implications for practice and research

The findings from this systematic review have implications for
clinical practice. Because its efficacy in stroke rehabilitation remains
unsupported by research, KT alone should not be recommended as a
primary treatment for patients after a stroke. Considering a potential
auxiliary effect, KT can be used as an assistive device during exercise
training. Patients with a history of tape allergy or skin sensitivities
should also be evaluated before considering KT.

Recommendations for further research include conducting high-
quality studies using randomization and blinding following the
Consolidated Standards of Reporting Trials statement. In addition, the
effect size of KT and its correlation with the length of intervention
duration should be investigated. Economic analysis is also needed in
future studies to evaluate the cost-effectiveness of KT. Because none of
the included studies were conducted in community settings, further
research could explore the efficacy of KT for stoke patients in com-
munity- or home-based rehabilitation settings.
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