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bstract

ackground  Kinesiotaping (KT), has emerged as an interesting and relatively novel method for treating musculoskeletal conditions. To date,
one of the systematic reviews with meta-analysis have addressed the efficacy of KT alone (without any other intervention) over sham taping
ST).
bjective  The present meta-analysis aimed to investigate the effectiveness of KT versus  ST in patients with musculoskeletal conditions in

nterventions lasting at least 1 week on musculoskeletal conditions and functional performance outcomes.
ata  source  Manual and electronic searches (CENTRAL, EMBASE, MEDLINE and PEDro) were conducted using kinesiotaping, strapping,
usculoskeletal pain and musculoskeletal conditions.
tudy  selection  criteria  Randomised controlled trials on adults with a diagnosis of musculoskeletal conditions.
ata  extraction  and  data  synthesis  Two researchers independently carried out the search and the third author was referred to for arbitration.
he methodological quality of the studies using the PEDro scale and GRADE approach.
esults  Six RCTs were identified and included in the meta-analysis. When compared with ST in adults with chronic non-specific low-back
ain (LBP), KT resulted in superior effects on pain at follow-up, but the pooled pain in the immediate post-treatment period and disability
cores (in the immediate post-treatment period and at follow-up) were not significantly different. Generally, all results were supported by low
uality evidence according to GRADE criteria.
onclusion  Our findings indicate inconclusive and low-quality evidence of a beneficial effect of KT alone over ST in LBP and knee
steoarthritis.
ystematic review registration number: PROSPERO CRD42018084151.
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eywords: Taping; Sham taping; Knee; Lower back; Evidence based; Physiotherapy
∗ Corresponding author at: Department of Health Sciences, Public University of 

E-mail addresses: robin640@hotmail.com, robinson.ramirez@urosario.edu.
guayo), mikel.izquierdo@gmail.com (M. Izquierdo), katherine.gonzalez@doc
orrea-Bautista), antonio.garciah@unavarra.es (A. García-Hermoso).

ttps://doi.org/10.1016/j.physio.2019.04.001
031-9406/© 2019 Chartered Society of Physiotherapy. Published by Elsevier Ltd.
Navarre, CIBERFES (CB16/10/00315), Navarre, Spain.
co (R. Ramírez-Vélez), ignacio.hormazabal@usach.cl (I. Hormazábal-
entes.umb.edu.co (K. González-Ruíz), correab.jorge@gmail.com (J.E.

 All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.physio.2019.04.001&domain=pdf
https://doi.org/10.1016/j.physio.2019.04.001
mailto:robin640@hotmail.com
mailto:robinson.ramirez@urosario.edu.co
mailto:ignacio.hormazabal@usach.cl
mailto:mikel.izquierdo@gmail.com
mailto:katherine.gonzalez@docentes.umb.edu.co
mailto:correab.jorge@gmail.com
mailto:antonio.garciah@unavarra.es
https://doi.org/10.1016/j.physio.2019.04.001


ysiothe

I

n
b
m
T
u
o
D
t
a
a
g
w

c
c
a
k
u
[
p
[
m
t

a
c
e
m
t
h
f
d
t
p
i
t
o
s
t
o
p
m
e
b
fl
a
l
c

i
u
a
[

c
s
s
b
t
e

t
s
a
c
t
o
t
H
a
t
p
i
s
e
s

u
t
w
a
i
p
a

M

P

P
M
r
v
p
y
s

E

a
m
p
(

R. Ramírez-Vélez et al. / Ph

ntroduction

Musculoskeletal conditions comprise more than 150 diag-
oses that affect the locomotor system – that is, muscles,
ones, joints and associated tissues such as tendons and liga-
ents and are most frequently managed in primary care [1].
his condition affects more than one out of every two individ-
als in the United States aged 18 and over, and nearly three out
f four aged 65 and over [2]. Data from the Global Burden of
isease and the worldwide impact of all diseases and risk fac-

ors showed that musculoskeletal conditions such as arthritis
nd back pain affect more than 1.7 billion people worldwide,
re the second greatest cause of disability, and have the fourth
reatest impact on the overall health of the world’s population
hen considering both death and disability [3].
Numerous treatments are available for musculoskeletal

onditions, most of which are provided in primary care by first
ontact clinicians such as general practitioners, physiother-
pists, chiropractors and osteopaths [4]. Treatments include
inesiology [5], medication [6], electrotherapy [7], manip-
lative therapy [8], and exercise therapy [9], among others
10]. Clinically, the purpose of these treatments is to relieve
ain, delay complications, and prevent disease progression
11]. Nevertheless, these treatments have, at best, small to
oderate short-term benefits. Accordingly, more effective

reatments are needed for musculoskeletal conditions.
There is a general lack of information on the compar-

tive effectiveness of non-pharmacological options (e.g.,
onservative treatments). Consequently, there is a need to
valuate current evidence regarding the best treatments for
usculoskeletal conditions. Against this background, elas-

ic therapeutic taping, also known as Kinesio
®

taping (KT),
as emerged as an interesting and relatively novel method
or treating musculoskeletal conditions [12]. The method,
eveloped in the late 1970’s, involves the application of elas-
ic adhesive tape to the patient’s skin under tension, thus
lacing the target muscle in a stretched position. Accord-
ng to Dr Kenzo Kase, the creator of the KT method [13],
he mechanism can be inhibitory or excitatory, depending
n the direction of tape application. Morris et al. [14] have
uggested enhanced proprioception via  increased stimula-
ion of cutaneous mechanoreceptors as another mechanism
f action for KT. Various therapeutic benefits have been pro-
osed for KT, including facilitating motor skills, increasing
uscle strength and reducing muscle fatigue, inhibiting pain,

nhancing healing such as reducing lymphedema related to
reast cancer, and improving lymphatic drainage and blood
ow, among others [15]. This is an important issue if the
uthors are to provide optimal care to patients with muscu-
oskeletal conditions, and ensure the efficient use of health
are resources.

Despite its popularity, especially among athletes, and its
ncreasing use in clinical practice, there remains clinical

ncertainty over the efficiency of KT because of insufficient
nd inconsistent supporting evidence [16]. Previous narrative
17] and systematic [15,16,18–23] reviews of randomized
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ontrolled trials (RCTs) overall suggest that KT may have a
mall effect in alleviating musculoskeletal-related disorders
uch as arthritis, knee pain or low-back pain and may not
e superior to other treatments when used as a stand alone
reatment. Nevertheless, some reviews [24,25] have reported
vidence for pain reduction with the use of KT.

From a methodological perspective, many of these sys-
ematic reviews [15,22,24,26] used a descriptive approach to
ummarize the results, whereas others [20,21,25] attempted

 quantitative approach to evaluate the effects of KT on spe-
ific clinical parameters. Most of the latter studies suggested
hat existing evidence do not establish the superiority of KT to
ther treatment approaches [21] and do not support the use of
his intervention in musculoskeletal clinical populations [20].
owever, due to the heterogeneity in the interventions (such

s KT plus therapeutic exercise or physical therapy, etc.) and
he group comparisons (control group, physical therapy [hot
ack, ultrasound, TENS], ST, therapeutic exercise, etc.), it
s difficult to draw conclusive results. To date, none of the
ystematic reviews with meta-analysis have addressed the
fficacy of KT alone (without any other intervention) versus
ham taping (ST) (i.e. placebo taping).

For these reasons, the authors recognized the need for an
p-to-date and specific systematic review and meta-analysis
o evaluate the effectiveness of KT alone versus  ST in patients
ith musculoskeletal conditions in primary care (i.e., back

nd knee as indicated by Jordan [27], in interventions last-
ng at least 1 week). This systematic review expands upon
revious studies [15,16,18,20,22,26,28] by considering KT
lone.

ethods

rotocol  and  registration

The study was undertaken in accordance with the
referred Reporting Items for Systematic Reviews and
eta-Analyses (PRISMA) statement [29]. The review was

egistered with PROSPERO (CRD42018084151) at the Uni-
ersity of York, UK. However, no study protocol was
ublished before the initiation of the meta-analysis. All anal-
ses were based on aggregate data from previously published
tudies, and thus, no ethical approval was required.

ligibility  criteria

The inclusion criteria for the study were the following: (1)
dults aged ≥18 years; (2) RCT in humans; (3) patients with
usculoskeletal conditions; (4) interventions using KT com-

ared with a ST group, without other forms of intervention
therapeutic exercise, physical therapy, etc.); (5) duration of

ntervention (tape worn in  situ) of at least 1 week; and (6) con-
aining musculoskeletal conditions (e.g. pain) and functional
erformance (e.g. muscle strength, range of motion, disabil-
ty, etc.) outcomes. Eligibility assessment for all reports was
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one by two reviewers (IH-A and AG-H). Disagreements
ere discussed and, if necessary, a third reviewer (RR-V)
as referred to for arbitration.

nformation  sources

A literature search was performed using the electronic
atabases Cochrane Central Register of Controlled Trials
CENTRAL), EMBASE, MEDLINE and Physiotherapy Evi-
ence Database (PEDro) (all: from inception to 15 January
018).

tudy  search

Two researchers (IH-A and AG-H) independently carried
ut the search. The limits applied included ‘humans’ and ‘ran-
omized controlled trials’, and the search terms used were the
ollowing: [‘kinesio taping’ OR ‘elastic taping’ OR ‘kinesio-
aping’ OR ‘kinesio tape’ OR ‘kinesiotape’ OR adj2 taping;
taping and strapping’ OR ‘musculoskeletal pain’ and ‘mus-
uloskeletal conditions’]. Detailed search strategies used in
ach database are described in supplementary file 1. The
lectronic search was supplemented by a manual review of
eference lists of eligible studies to identify and evaluate other
rticles. Studies reported in languages other than English
ere not explored.

tudy  selection

Two reviewers (IH-A and AG-H) independently screened
he titles and abstracts of potentially eligible studies identi-
ed through the search strategy. If necessary, a third reviewer
RR-V) was consulted. The bibliographic management soft-
are EndNote version X7.0 for Windows was used for all

earches. Any differences in opinion between the two authors
ere discussed and, if necessary, the third author was referred

o for arbitration. Reasons for exclusion of identified articles
ere recorded in all cases.

ata  collection  process  and  data  items

Two reviewers (IH-A and AG-H) independently
bstracted all data. For each study, data were extracted
egarding the first author’s last name, year of publication,
haracteristics of the subjects (age, symptom duration, use of
edication), KT and ST characteristics (frequency, duration

f each tape worn in  situ, and amount of tension applied),
ollow-up times, outcomes assessment, sample size, and
ean values with corresponding standard deviations of

utcomes (pre- and post-test). The reviewers created a

tudy-specific speadsheet in Excel (Microsoft Corp., USA)
or data collection. Any disagreements between the two
eviewers were discussed and, if necessary, the third author
as referred to for arbitration.
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isk  of  bias  of individual  studies

The authors assessed the methodological quality of the
tudies using the 11-item PEDro scale [30] by evaluating
he domains of population, treatment allocation, blinding,
rognostic comparability and analysis.

The authors appraised the quality of the evidence using the
RADE approach, which evaluates the quality of evidence

or outcomes (meta-analysis) reported in systematic reviews
31]. In addition, it is a systematic and explicit approach
hat allows judgements to be made about the strength of
vidence and is therefore an effective method for linking evi-
ence quality and clinical recommendations. The GRADE
pproach specifies four levels of quality (high, moderate,
ow and very low). The overall quality of evidence was ini-
ially regarded as “high” but was downgraded by one level
or each of the five factors the authors encountered: risk of
ias (>25% of participants from studies with low quality
ethods), inconsistency (substantial I2 statistic), indirect-

ess (e.g., whether participants are similar to those about
hom conclusions are drawn), imprecision (based on the

onfidence interval estimator and the number of events or
he number of subjects included), and other considerations
publication bias). Single randomized studies (with under
00 participants) were considered inconsistent and impre-
ise (that is, sparse data) and provided ‘low quality evidence’
16]. This could be further downgraded to ‘very low qual-
ty evidence’ if there were also limitations in design. Each
tudy and GRADE [31] quality was assessed by two review-
rs (IH-A and AG-H), and any discrepancy in the final grade
as resolved through group discussion or discussion among

he primary authors. The authors used the following defini-
ions of quality of evidence: high quality—further research
s unlikely to change our confidence in the estimate of effect;

oderate quality—further research is likely to have an impor-
ant impact on our confidence in the estimate of effect and
ight change the estimate, that is, one of the domains was

ot fulfilled; low quality—further research is likely to have an
mportant impact on our confidence in the estimate of effect
nd is likely to change the estimate, that is, two of the domains
ere not fulfilled; lastly, very low quality—the authors are
ncertain about the estimate, that is, three of the domains
ere not fulfilled [16].

ummary  measures

Where appropriate and possible, the authors calculated the
tandardized mean difference expressed as Hedges’ g statis-
ic, to correct for possible small-sample bias and to account
or differing outcome scales used in the studies [32]. Analysis
as carried out using Comprehensive Meta-analysis Soft-
are v.2.0 (Biostat, Englewood, NJ, USA). The Hedges’ g
tatistic of the outcomes from pre- to post-intervention [33]
etween groups (KT vs  ST) in each study was calculated and
ooled using a random effects model (DerSimonian-Laird
pproach). For studies where means and standard deviations



R. Ramírez-Vélez et al. / Physiotherapy 105 (2019) 412–420 415

F atic rev

w
t
i
C
s
m

l
i
t
a

S

t
u
s
s
o

R

i

A

r

d
e
a
r
b

R

S

s
e
t
o
t
(
g
i
m
a
t

S

ig. 1. Flow chart for the identification of the studies included in the system

ere not reported and could not be obtained from the authors,
he authors transformed dichotomous data into the standard-
zed mean difference using the formulas implemented in
omprehensive Meta-analysis [34], or used other statistics

uch as t-values or exact p-values to calculate the standardized
ean difference.
For the placebo group, the Hedges’ g statistic was calcu-

ated as the mean pre- to post-intervention in each study (i.e.,
n all cases the pre- and post-intervention data were used in
he meta-analysis), divided by the pooled standard deviation,
nd correcting for small sample bias.

ynthesis  of  results

Statistical heterogeneity across the various trials was
ested with Cochran’s Q test [35] and the I2 statistic. I2 val-
es of <25%, 25–50%, and >50% are considered to represent
mall, medium, and large degrees of heterogeneity [36]. Each
tudy was deleted from the model once to analyze its influence
n the overall results.

isk  of  bias  across  studies

Small-study bias was assessed using Egger’s test of the
ntercept to test the symmetry of the funnel plot [37].
dditional  analysis

When appropriate and possible, random-effects meta-
egression analyses were used to evaluate whether the results

a
s
f

iew and meta-analysis.

iffered with duration of each tape worn in  situ  [38]. The
ffect of individual studies on the pooled Hedges’ g was
ssessed with influence analysis, in which the analysis was
epeated omitting one study at a time, to establish the contri-
ution of each study to the effect size.

esults

tudy  selection

A total of 472 studies were identified through the database
earch. The titles and abstracts of the returned articles were
xamined for suitability, leading to the retrieval of 28 full
exts. Of those 28, 22 were rejected—12 because of the type
f intervention criterion (interventions with exercise, manual
herapy, etc.), six because of the duration of the intervention
<1 week), four because of the comparison group (control
roup not ST). Six RCTs met the inclusion criteria and were
ncluded in the meta-analysis [39–44]. A flow diagram sum-

arizing the study selection process of the systematic review
nd meta-analysis is shown in Fig. 1. Exclusion criteria and
he list of excluded articles are in supplementary file 2.

tudy  characteristics
The characteristics of the six RCTs included in the system-
tic review sorted by study design are shown in Table 1. The
ix studies included 544 participants. Sample sizes ranged
rom 39 [43] to 148 participants [44]. Participants age ranged
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Table 1
Results and conclusions of studies of kinesio taping versus sham taping.

Study and
condition

Groups Mean age (SD)
and sex (%)

Intervention Time of
intervention

Assessment Conclusions PEDro
score

Al-Shareef et al.
(2016) [39]

KT, n = 21 KT, 38 (10) Two I-shaped tapes of cure tape type
(width 5 cm, and 0.5 mm thickness) were
applied on the erector spinae
paravertebral muscles (bilaterally)
parallel to the spinous processes of the
lumbar spine with 10 to 15% of tension

2 weeks Visual Analogue Scale Kinesio taping reduces
pain and disability and
improves trunk flexion
range of motion after two
weeks of application

7

Low back pain ST, n = 23 ST, 36 (8) Follow up at 4
weeks

Oswestry Disability Index

50% females Range of Motion: Trunk
Flexion

Araujo et al.
(2018) [40]

KT, n = 73 KT, 51 (15) I-shaped kinesio tape over each
erector spinae muscle with 10 to 15%
of tension (paper-off tension) with
the treated muscles in stretched
position

Follow up
at 6 weeks

Visual Analogue Scale Four weeks of kinesio
taping treatment was not
better than sham taping
for patients with chronic
low back pain, at 6
months follow-up

8

Low back pain ST, n = 72 ST, 50 (15) Roland Morris Disability
Questionnaire

68% females Global Impression of
Recovery

Castro-Sanchez
et al (2012) [41]

KT, n = 30 KT, 50 (15) Four blue I-strips placed at 25%
tension overlapping in a star shape
(the central part adheres before the
ends) over the point of maximum
pain in the lumbar area

1 week Oswestry Disability Index Kinesio taping reduced
disability and pain in people
with chronic non-specific low
back pain, but these effects
may be too small to be
clinically worthwhile

9

Low back pain ST, n = 29 ST, 47 (13) Follow up at 5
weeks

Roland-Morris Disability
Questionnaire

68% females Visual Analogue Scale
Range of Motion: Trunk
Flexion
Tampa Scale for
Kinesiophobia

Kocyigit et al.
(2015) [42]

KT, n = 21 KT, 52 (8) Patients were taped 12 days Visual Analogue Scale Our findings indicate
inconclusive evidence of a
beneficial effect of kinesio
taping over sham taping in
knee osteoarthritis

8

Knee
osteoarthritis

ST, n = 20 ST, 52 (10) with a Y-shaped kinesio type at the
quadriceps

Lequesne index score

78% females femoris with 25% of tension Nottingham Health Profile
Mutlu et al. (2017)
[43]

KT, n = 20 KT, 54 (6)
Patients were taped with a Y-shaped
Kinesio type at the quadriceps
femoris with 25% of tension

3 weeks Visual Analogue Scale This study demonstrates that
kinesio taping resulted in
superior short-term effects on
walking task, pain, and
knee-flexion ROM compared
with placebo taping in
patients with knee
osteoarthritis

8

Knee
osteoarthritis

ST, n = 19 ST, 57 (6) Follow up at 12
weeks

Aggregated Locomotor
Function

85% females The Western Ontario and
McMaster Universities
Osteoarthritis scale
Range of motion
Muscle Strength

Parreira et al
(2014) [44]

KT, n = 74 KT, 51 (15) I-shaped kinesio tape over each
erector spinae muscle with 10 to 15%
of tension (paper-off tension) with
the treated muscles in stretched
position

4 weeks Visual Analogue Scale Kinesio taping applied with stretch to generate
convolutions in the skin was no more effective
than simple application of the tape without
tension for the outcomes measured. These
results challenge the proposed mechanism of
action of this therapy

9

Low back pain ST, n = 74 ST, 50 (15) Follow up at 12
weeks

Roland Morris Disability
Questionnaire

68% females Global Perceived Effect

KT, kinesio taping; SD, standard deviation; ST, sham taping
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Fig. 2. Forest plot for changes in pain, disability and range of motion in patients with LBP. The black horizontal lines represent the 95% confidence intervals
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tudies included in each meta-analysis. All analyses are based on the rand
eferences to color in this figure legend, the reader is referred to the web ve

rom 36 [39] to 57 years [43]. The majority of the patients
ere female (69%). Studies were conducted in Brazil [40,44],
audi Arabia [39], Spain [41], and Turkey [42,43].

Four studies concerned LBP [39–41,44] and two con-
erned knee osteoarthritis [42,43]. All the studies on LBP
omprised individuals with chronic non-specific LBP, with
ymptom duration of at least 3 months. The studies on
nee pain diagnosed knee osteoarthritis according to clinical
iagnostic criteria proposed by America College of Rheuma-
ology.

Regarding tape application, all studies used elastic taping.
he length of interventions ranged from 1 to 3 weeks and 5

o 12 days to 6 weeks from randomization, respectively.
One study [39] applied the KT from the insertion to the

rigin of the muscle, two studies applied it from the origin
o insertion direction [42,43], while the remaining studies
40,41,44] did not report details regarding the taping direc-
ion.

utcomes  measures

Pain intensity was measured in all studies using a visual
nalogue scale (VAS), even including for rest pain [43], noc-
urnal pain [42,43], and activity pain [42,43]. Disability was

easured using the Oswestry Disability Index [39,41] or the

oland Morris Disability Questionnaire [40,41,44]. Range of
otion was measured in three RCTs [39,41,43]. Other mea-

ures used were the Global Impression of Recovery [40], the
lobal Perceived Effect [44], Lequesne index score [42], the

a
a
p

e overall point estimate and 95% confidence intervals from all individual
cts model. KT, kinesio taping; ST, sham taping. (For interpretation of the

 this article.)

estern Ontario and McMaster Universities Osteoarthritis
cale [43], Aggregated Locomotor Function [43], Notting-
am Health Profile [42], and muscle strength [43].

isk  of  bias  within  studies

The methodological quality assessment using the PEDro
cale revealed a mean score of 8.2 (range 7–9) of a possible
0 points (Table 1). Criteria commonly not met were blind-
ng of treating therapists and patients. Overall, the quality of
vidence (GRADE) completed for each pooled estimate and
or single trials comparing KT with sham intervention was
low quality’ and ‘very low quality’, except for disability at
ollow-up with a ‘moderate quality’ (supplementary file 3).

ynthesis  of results

Data were pooled using a random effects model in patients
ith LBP. There was a significant pooled Hedges’ g in pain

t follow-up between the KT and ST groups. By contrast,
here was no significant pooled Hedges’ g in pain in the
mmediate post-treatment period, disability in the immediate
ost-treatment period, and disability at follow-up between
he KT versus  ST groups (Fig. 2).

Finally, when both groups are analyzed independently, KT

nd ST group also showed a medium and large effect on
ll outcomes except for ST on disability in the immediate
ost-treatment period (Table 2).
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Table 2
Synthesis of results for LBP.

n Effect size (g) 95% CI P I2 Egger test (p)

KT versus ST
Pain (post-treatment period) 3 −1.044 −2.091 to 0.002 0.051 92.18 0.020
Pain (follow-up) 4 −0.790 −1.436 to −0.144 0.016 88.77 0.031
Disability (post-treatment period) 3 −0.362 −0.856 to 0.132 0.151 69.99 0.442
Disability (follow-up) 4 −0.081 −0.276 to 0.115 0.419 0 0.682

KT (pre and post data)
Pain (post-treatment period) 3 −0.982 −1.475 to −0.490 <0.001 86.13 0.146
Pain (follow-up) 4 −1.302 −1.919 to −0.684 <0.001 81.29 0.412
Disability (post-treatment period) 3 −0.546 −0.734 to −0.358 <0.001 0 0.313
Disability (follow-up) 4 −0.795 −1.276 to −0.314 0.001 87.09 0.025

ST (pre and post data)
Pain (post-treatment period) 3 −0.843 −1.809 to −0.122 0.047 94.26 0.830
Pain (follow-up) 4 −0.581 −1.085 to −0.077 0.024 89.29 0.509
Disability (post-treatment period) 3 −0.296 −0.933 to 0.341 0.363 89.68 0.867
Disability (follow-up) 4 −0.759 −1.283 to −0.236 0.004 89.40 0.127
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T, kinesio taping; ST, sham taping.

isk  of  bias  across  studies

Egger’s linear regression tests provided evidence for the
xistence of small-study effects for pain in the immediate
ost-treatment period and pain at follow-up. By contrast,
here was no evidence for the existence of small-study effects
or disability in the immediate post-treatment period and dis-
bility at follow-up (Table 2).

dditional  analysis

The independent effects of potential moderating vari-
bles were examined using meta-regression, showing that
here was no greater decrease in pain in the immediate
ost-treatment period (β  = 0.048; P  = 0.305), pain in the
ollow-up (β  = 0.034; P  = 0.596), disability in the immediate
ost-treatment period (β  = 0.039; P  = 0.309), and disability in
he follow-up (β  = 0.009; P  = 0.505) according to each tape
pplied in  situ.

Finally, in the sensitivity analysis, with each study
emoved from the model individually, the results remained
onstant for pain with not statistically significant changes
cross deletions. However, for disability, after remove two
tudies, significant results disappear [39,41].

iscussion

Overall, our meta-analysis of relevant RCTs on LBP
hows that KT not provide superior effects on pain and dis-
bility scores or trunk flexion range of motion, compared
ith sham intervention. Our findings are therefore similar
o those of previous systematic reviews and meta-analyses,
lso considering the low levels of evidence. In contrast to
revious meta-analyses, the six criteria for inclusion in the
resent study were restrictive in order to achieve a homoge-

v
f

eous sample of studies. However, despite the fact that most
tudies included duration of symptoms ≥3 months (patients
ay respond differently to KT), the application was hetero-

eneous in terms of methodology, treatment ‘dosage’ and
ype of KT. Also, despite the risk of bias within studies being
ow, the overall quality of evidence for most comparisons
anged from ‘very low’- to ‘low-quality’, the heterogeneity
as high, and the number of RCTs for each comparison small;

herefore our results should be interpreted with caution. Sug-
estions for future research would be to conduct high quality
CT with longer follow-up times and sufficiently large and
eneralizable samples.

Conflicting results emerged from single trials because the
T group showed significant improvement in several above-
entioned parameters in patients with LBP (pain in the

mmediate post-treatment period and follow up, and disabil-
ty at follow-up). Thus, the results of this systematic review
nd meta-analysis for KT do not provide any firm support for
ts effectiveness.

Regarding the individual risk of bias, assessed by PEDro
core, it was generally high in both musculoskeletal condi-
ions. Studies on knee osteoarthritis were homogeneous for
utcome measures and age of included participants. Nev-
rtheless, only one study [39] in LBP included participants
ounger than 40 years and sample size less than 50 partic-
pants per group, which is the minimum number needed to
chieve ‘golden’ and ‘platinum’ evidence [45].

In light of our results, the current literature does not sup-
ort the use of this therapeutic option in LBP patients, and
t does not confirm the greater hypothesized effect of KT
ver ST. Finally, as the overall quality of the small body of
iterature on the effects of KT is low, future research may
lter current estimates of effect, and stronger evidence could

ery well change confidence in our conclusions as well as to
urther confirm them.
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imitations

Limitations of the review include the small number of
CTs and the relatively small sample size used, especially in

he knee osteoarthritis analysis. Also, the lack of a true control
roup was another limitation among the studies. Although all
tudies used an ST group, it is unclear if the pure application
f tape alone caused participants to report a therapeutic effect,
specially in subjective outcome measures such as pain or
isability scores. Incorporating a true control group would
e useful to determine whether there was a placebo effect.
owever, a previous study comparing KT versus  a true con-

rol group (an ‘advice and stay active group’) [46] showed
 very small effect considered clinically relevant to patients,
lthough it was statistically significant [47].

Despite the frequent use of KT as a therapeutic tool for
usculoskeletal rehabilitation, our findings indicate incon-

lusive and low-quality evidence of a beneficial effect of KT
lone over ST in LBP patients. Paradoxically, the ST group
lso showed significant improvement in several parameters in
atients with LBP. Future research requires an adequate and
eneralized sample size and sample population, and the inves-
igation of the potential long-term benefits of KT application.

Key  messages
Despite the frequent use of KT as a therapeutic tool
for musculoskeletal rehabilitation, our findings indicate
inconclusive and low-quality evidence of a beneficial
effect of KT alone over ST in patients with LBP.
Paradoxically, when both groups are analyzed inde-
pendently, KT and ST group (pre-post analysis)
showed significant improvement in several parameters
in patients with LBP.
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