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CLINICAL FOCUS: PAIN MANAGEMENT, ORTHOPEDICS, AND SPORTS INJURIES

Effect of Kinesiology Taping on Pain in Individuals
With Musculoskeletal Injuries: Systematic Review
and Meta-Analysis

Alicia M. Montalvo, MS,
ATC, CSCS!

Ed Le Cara, DC, PhD,ATC,
CSCs?

Gregory D. Myer, PhD,
FACSM, CSCS*D?3

'Florida International University,
College of Nursing and Health
Sciences, Department of Athletic
Training, Miami, FL; and Pennsylvania
State University, Department of
Kinesiology, Athletic Training/Sports
Medicine Program, University Park,
PA; 2Sportsplus, Pleasanton, CA;
3Cincinnati Children’s Hospital
Medical Center, Division of Sports
Medicine, Cincinnati, OH; Sports
Medicine, Sports Health and
Performance Institute, Ohio State
University Medical Center, Ohio State
University, Columbus, OH; and Micheli
Center for Sports Injury Prevention,
Waltham, MA

Correspondence: Gregory D. Myer, PhD,
FACSM, CSCS*D,

Cincinnati Children’s Hospital Medical
Center,

3333 Burnet Avenue, MLC 10001,
Cincinnati, OH 45229.

Tel: 513-636-0249

Fax: 513-636-0516

E-mail: Greg.Myer@cchmc.org

DOI: 10.3810/psm.2014.05.2057

Abstract: Kinesiology tape, an elastic tape used by sports medicine clinicians to enhance sports
performance in athletes, is purported to facilitate a reduction in pain during physical activity in
individuals with orthopedic injuries, but high-quality literature on this topic remains scarce. The
purpose of this meta-analysis is to critically examine and review the existing literature to evalu-
ate the effect of kinesiology tape application on pain in individuals with musculoskeletal injury.
English-language publications from 2003 to 2013 were surveyed by searching SPORTDiscus,
Scopus, ScienceDirect, CINAHL, Cochrane Library, PubMed, and PEDro databases using the
terms kinesio tap*, kinesiology tap*, kinesiotap*, and pain. Thirteen articles investigating
the effects of kinesiology tape application on pain with at least level II evidence were selected.
The combined results of this meta-analysis indicate that kinesiology tape may have limited
potential to reduce pain in individuals with musculoskeletal injury; however, depending on the
conditions, the reduction in pain may not be clinically meaningful. Kinesiology tape application
did not reduce specific pain measures related to musculoskeletal injury above and beyond other
modalities compared in the context of included articles. We suggest that kinesiology tape may
be used in conjunction with or in place of more traditional therapies, and further research that
employs controlled measures compared with kinesiology tape is needed to evaluate efficacy.

Keywords: kinesiology tape; pain reduction; musculoskeletal injury; range of motion

Introduction
Kinesiology taping is a commonly used intervention in the management of a number of
clinical conditions, including patellofemoral pain, whiplash, and shoulder impingement
syndrome. Traditional athletic tape is typically used to provide stability and protec-
tion by restricting a joint’s range of motion'; however, current evidence indicates that
joint mobility restriction from taping may not benefit proprioceptive acuity in athletes
with joint instability.? Conversely, kinesiology taping allows a joint to move through
its full range of motion, although its mechanism of action is not well understood.
Kinesiology tape deforms and stimulates large-fiber cutaneous mechanoreceptors
that may inhibit nociceptive impulses in the spinal column and decrease pain via an
ascending pathway. Convolutions are raised ridges of tape and skin that are thought
to decompress underlying structures and allow for enhanced circulation by increasing
subcutaneous space.

Despite a growing body of literature evaluating the efficacy of kinesiology taping to
increase strength, improve proprioception, and decrease pain, the results of the research
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are inconclusive. In a systematic review, Mostafavifar et al®
did not find enough evidence to support the use of kinesiology
taping in the treatment of musculoskeletal injury. Similarly,
in another systematic review, Williams et al* found that there
was insufficient evidence to recommend the use of kinesiol-
ogy taping to treat or prevent sports injuries. Both reviews
noted that there may be potential benefits to the application
of kinesiology taping, but that more research is needed to
make a determination.®*

Whereas other reviews have focused on both healthy and
nonhealthy populations or on multiple outcome measures,
this meta-analysis seeks to critically examine and evaluate
the existing literature on the specific effect of kinesiology
tape application on pain in individuals with musculoskeletal
injury. The hypothesis was that kinesiology tape application
would be efficacious in the reduction of pain in patients with
musculoskeletal injury.

Materials and Methods

Literature Search

A comprehensive and systematic search for articles from
peer-reviewed journals published between 2003 and 2013
was performed. The literature search utilized SPORTDiscus,
Scopus, ScienceDirect, CINAHL, Cochrane Library, PubMed,
and PEDro electronic databases. The criteria consistently used
were the terms kinesio tap*, kinesiology tap*, kinesiotap™,
and pain. Abstracts of all search results were analyzed in
order to identify relevant articles. Full-text articles that we
deemed applicable to the analysis were obtained. Additional
publications were identified through manual searches of bib-
liographies of the related articles that we retrieved.

Inclusion

Inclusion criteria consisted of articles that evaluated the effects
of kinesiology tape application on pain in individuals with
musculoskeletal injury. Articles were eligible for inclusion if
they were categorized as randomized controlled trials (RCTs)
or cohort studies. Due to limited original research on the
effects of kinesiology tape application, a specific patient popu-
lation could not be extracted. As a result, studies investigating
the effects of kinesiology tape application in individuals with
any type of musculoskeletal injury were included. Addition-
ally, all extracted articles included some reliable measure of
pain that is also utilized in the clinical setting.

Exclusion
Articles published in languages other than English or prior
to 2003 were excluded. Research investigating the effects

of kinesiology tape application on pain postsurgically or in
nonmusculoskeletal conditions was also excluded. In order
to evaluate the highest level of evidence, any articles catego-
rized as below level 11 were omitted from this review.

Data Extraction and Quality Appraisal

The following data were extracted from selected articles to
assess the effect of kinesiology tape application on pain in
musculoskeletal injuries: clinical condition, participant char-
acteristics, intervention, comparison, outcome measures,
and results. Methodological quality was critically appraised,
and articles were assigned a level of evidence as described
by the Centre for Evidence-Based Medicine.> All eligible
articles were further scrutinized for bias using a validity
score (PEDro scale).® Two authors independently scored
the articles. In the case of discrepancies, a consensus was
reached through verbal discussion. Additionally, articles that
detailed means and standard deviations for both the Visual
Analogue Scale (VAS) and the Pain Intensity—Numeric
Rating Scale (PI-NRS) were included in a meta-analysis. A
paired ¢ test was used to compare standardized mean differ-
ences (SMDs) between preintervention and postintervention

measures.

Results

Eighty articles were identified in the primary search. An
initial analysis of titles found that 36 articles were irrelevant.
An analysis of the articles’ abstracts found that 16 articles did
not focus on individuals with musculoskeletal injury and 8§
articles did not use pain as an outcome measure. Only 13 of
the remaining articles were a minimum of level II evidence.
Figure 1 demonstrates the search process.

Of the articles selected, 10 were clinical trials™'® and 3
were crossover designs.!”!” Relevant articles are outlined
in Table 1 and represent the best available evidence. These
articles were selected on the basis that they investigated
the effect of kinesiology taping on pain in musculoskeletal
injury and were a minimum of level II evidence.’ Table 2
provides details on study design and methodological quality.
An overview of comparisons and main findings, including
achievement of the minimal clinically significant difference
(MCID) are demonstrated in Table 3. The MCID refers to
the smallest reduction in a score that is meaningful to the
patient.”*?! For the VAS, this difference has been found to be
a 30 mm decrease.?? For the PI-NRS, this difference has been
found to be a 2-point or 30% reduction.? There is currently
no information available regarding the MCID as measured
by the McGill Pain Questionnaire.
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Figure |. QUORUM-statement flow diagram illustrating the results of the literature search.

Potentially relevant publications identified
by search criteria (n = 80)

Publications excluded (n = 36)
»| Reason:titlesidentified as irrelevant to

L 2

Potentially relevant publications retrieved
for detailed evaluation (n = 44)

topic

Publications excluded (n = 186)
Reason: condition or outcome identified as

Research studies with suitable information
by condition and outcome (n = 28)

irrelevant to topic

Publications excluded (n =15)
Reason: below the minimum of level Il

L 4

Relevant research studies with a minimum
of level Il evidence (n=13)

Twelve of the articles reviewed reported a statistically
significant reduction in pain with the application of kinesiol-
ogy taping compared with baseline measures.”*!%1° Of these
articles, only 4 found a difference between the kinesiology
taping group and the comparison group with regard to reduc-
tion in pain.”!*!:1® Of the 10 RCTs,”'® 8 showed a significant
reduction in pain compared with baseline’!°1¢ and 3 found
a significant reduction in pain in relation to the comparison
group.”'%!! Of the highest PEDro rated clinical trials (9/11),
2 showed significant decreases in pain with kinesiology
taping in relation to the comparison group'®!" and the third
showed significant reductions in pain compared with base-
line.'® Of the 5 articles that utilized a placebo control 111618
3 showed a reduction in pain compared with baseline'®!"'and
2 found that kinesiology taping reduced pain significantly
more than the placebo.!®!! One article did not find a reduc-
tion in pain’ and only 3 articles®'*'* reached the MCID on
some or all measures.?*?

Results of the meta-analysis indicated that there were
no overall differences between pre-intervention and post-
intervention SMD in pain (Table 4). Although there were no
differences found overall, results varied widely with regard
to the SMD postintervention. This may be attributed to the
fact that participants differed among studies with regard to
pathology studied. Figure 5 demonstrates standardized mean
differences between treatment and control condition and
includes a forest plot that visualizes the treatment effect. This
analysis visualized that there were no differences between
treatment and comparison with regard to pain. However,

v

evidence

not all studies provided enough information to be included
in the analysis.

Discussion

Because of the dearth of literature on the topic of kinesiol-
ogy taping, it was more advantageous to review the effects
of kinesiology taping on pain in general rather than in a
specific pathology. This may have had a negative effect on
the results of the meta-analysis as study populations differed.
The possibility remains that kinesiology taping reduces pain
in some, but not all, musculoskeletal pathologies. Such a find-
ing would complicate theories regarding the mechanism of
action that are based on ascending pathways. Studies in this
review that had common clinical conditions did not neces-
sarily have similar findings. This may be due to the fact that
methods and quality varied among studies.

The results of the meta-analysis did not demonstrate
differences between preintervention and postintervention
SMD in pain; however, not all articles detailed the means and
standard deviations for both the treatment and control groups
pre- and postintervention. As a result, only 8 of the 13 studies
included in this review were included in the meta-analysis.
Additionally, in some articles the SMD between the treatment
and control groups differed significantly, which may have
made it more difficult to identify real reductions in pain.®*!?

Four of the 5 placebo-controlled studies demonstrated
that both kinesiology taping and placebo kinesiology tap-
ing caused a significant reduction in pain. If kinesiology
taping functions via descending inhibition or some related
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Table 2. Study Design and Quality of Selected Articles

Article Study Design Level of Evidence PEDro Score
Castro-Sanchez et al'® Randomized controlled trial | 9/l
Gonzalez-Iglesias et al'! Randomized controlled trial | 9/11
Thelen et al'® Randomized controlled trial | 9/11
Saavedra-Hernandez et al'® Randomized clinical trial | 8/11
Akbas et al® Randomized controlled trial | 6/11
Aytar et al’ Randomized controlled trial | 6/11
Kuru et al'? Randomized clinical trial | 6/11
Kaya et al"? Randomized clinical trial | 5/11
Paolini et al'* Randomized clinical trial (only phase II) | 5/11
Tsai et al’ Randomized clinical trial | 4/11

Osorio et al"” Randomized crossover

Campolo et al'” Crossover

Chang et al'® Crossover

mechanism, it is feasible that placebo kinesiology taping
functions the same way. The results from the RCTs of
Castro-Sanchez et al'® and Gonzalez-Iglesias et al'! suggest
that under well-controlled conditions the pain reduction
achieved with kinesiology taping can be greater than the
pain reduction achieved with placebo kinesiology taping.
However, it is important to note that the MCID was not
achieved in any of these studies, indicating that neither
kinesiology taping nor placebo kinesiology taping resulted
in adequate pain control. Although 3 articles reached the
MCID, the results indicate that the pain reduction in these
studies was no different from that found in traditional
treatments.'>”'* Cumulatively, current findings indicate that
the pain reduction demonstrated in the identified articles
may not have been meaningful to patients or was no more
beneficial than pain reduction from traditional therapies
that were used for comparison.

In patients with patellofemoral pain (PFP),® shoulder
impingement,'? or chronic low back pain,'* adding kinesiol-
ogy taping to home therapy program resulted in comparable
outcomes without any negative side effects. Reductions
in pain were no different between kinesiology taping and
electrical stimulation when combined with an exercise regi-
men" in patients with PFP. Additionally, decreases in pain
were no different between kinesiology taping and McConnell
taping technique in the same PFP population!”" and between
kinesiology taping and cervical manipulations in patients
with neck pain.'” These findings are similar to the preced-
ing findings regarding the effects of kinesiology taping and
placebo kinesiology taping on pain. This finding provides
evidence that kinesiology taping, placebo kinesiology taping,
and more traditional modalities function through the same
mechanism; however, again, the MCID was not reached in
most of these articles.

Table 3. Study Details for Selected Articles Arranged by Descending Order of Study Quality (Highest to Lowest)

Article Placebo Control Treatment Control Tool Pain Reduction MCID Achieved
Sig Over Baseline Sig Over Comparison

Castro-Sanchez et al X VAS X X No

Gonzalez-Iglesias et al'! X PI-NRS X X No; 2/2 conditions

Thelen et al' X VAS X No

Saavedra-Hernandez et al'® X PI-NRS X Yes

Akbas et al® X VAS X Yes; 5/9 conditions
No; 4/9 conditions

Aytar et al’ X VAS No

Kuru et al"® X VAS X Yes

Kaya et al'? X VAS X Yes; 3/3 conditions

Paolini et al'* X VAS X Yes; 2/2 conditions

Tsai et al’ X McGill Pain X X Unknown

Questionnaire

Osorio et al'® X VAS X No; 2/2 conditions

Campolo et al'” X PI-NRS X Unknown

Chang et al'® X VAS X No

Abbreviations: MCID, minimal clinically significant difference; PI-NRS, Pain Intensity—Numeric Rating Scale; Sig, significant;VAS, visual analog scale.
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Table 4. Results of Meta-Analysis Arranged by Study Quality

Preintervention

Postintervention

Author Standardized Standard 95% CI P value Standardized Standard 95% CI P value
Mean Difference Error Lower Upper Mean Difference Error Lower Upper
Castro-Sanchez et al'® 0.13 0.26 -0.39 0.64 0.63 0.63 0.80 0.11 I.16 0.02
Gonzalez-Iglesias et al''  0.12 0.31 -0.31 055 0.58 0.92 0.33 0.54 1.46 > 0.001
0.12 031 1.08 0.33
Saavedra- 0.13 0.23 -0.32 0.58 0.60 0.00 0.23 —0.45 0.45 1.00
Hernandez et al'®
Akbas et al® 0.18 0.36 -020 078 0.004 0.6l 0.37 0.26 0.74 > 0.001
0.45 0.36 0.85 0.38
037 0.36 0.13 0.36
0.63 0.37 0.50 0.36
0.80 0.37 0.35 0.36
0.54 0.37 0.73 0.37
0.42 0.36 0.52 0.37
0.29 0.36 0.25 0.36
0.21 0.36 0.60 0.37
Aytar et al’ 0.64 0.44 -0.27 1.18 0.24 0.52 0.72 -0.25 0.72 0.34
0.15 0.43 0.15 0.39
0.10 0.43 0.04 0.21
Kuru et al'? 0.45 0.67 -0.27 1.18 0.22 0.10 031 -0.62 0.8l 0.79
Paolini et al'4 0.00 0.39 —0.41 0.68 0.63 0.08 0.28 -0.43 0.66 0.68
0.27 0.39 0.15 0.39
Osorio et al'? 0.00 0.32 —-044 044 1.00 0.16 0.40 -0.22  0.66 0.33
0.00 0.32 0.28 0.53

t=-1.604,df = 20,P = 0.124.

The effect of time on the reduction of pain using
kinesiology taping should be noted. Kaya et al'? showed an
effect of time on pain with the application of kinesiology
taping in patients with shoulder impingement. Pain under 3
different circumstances was significantly lower in the kine-
siology taping and home exercise group than in the home
exercise alone group after 1 week.!? Similarly, Gonzalez-
Iglesias et al'' demonstrated that pain was significantly lower
in the kinesiology taping group than the placebo kinesiology
taping group immediately and at 24 hours post-application
in patients with acute whiplash. In patients with chronic low
back pain, Castro-Sanchez et al'® found that pain reduced
significantly over placebo kinesiology taping after 1 week
of kinesiology taping wear. Tsai et al” found that reductions
in pain were significantly greater after 6 days with kinesiol-
ogy tape application and exercise than with exercise alone
in patients with plantar fasciitis. Although these findings
conflict with those from Akbas et al®, who did not show an
effect of time on pain with kinesiology tape application in
patients with PFP, and from Aytar et al’, who did not find any
reductions in patients with PFP, clinicians should be aware of
the possibility that kinesiology taping may cause reductions
in pain more rapidly than other modalities.

The articles with the highest scores on the PEDro
scale!™!115:16 sugoest that kinesiology taping can be used to
reduce pain, although it is possible that the reduction may
not be clinically significant. Both Castro-Sanchez et al'® and
Gonzalez-Iglesias et al'' found a significant reduction in
pain over placebo. In contrast, Thelen et al'® demonstrated
a reduction in pain over baseline, but not over placebo.
Saavedra-Hernandez et al'® found kinesiology taping to be
as effective as cervical spine manipulations in reducing pain.
Findings from these high-quality studies may be more useful
in determining the effect of kinesiology taping on pain.

Under well-controlled conditions, it appears that kinesiol-
ogy taping is able to produce a greater statistical reduction in
pain than placebo kinesiology taping. If kinesiology taping
does indeed function via descending inhibition or some simi-
lar mechanism, it is possible that placebo kinesiology taping
provides enough of a stimulus to have a therapeutic effect in
terms of pain reduction, and that the placebo does not act as
a placebo in this case. Instead, it may be that the application
technique is the placebo and not the tape itself. Addition-
ally, it should be noted that studies utilized various placebo
taping techniques, ranging from kinesiology tape over the
same cutaneous pattern as the therapeutic technique with
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Figure 2. Standardized mean differences between treatment and control conditions with a visualization of the treatment effect.

Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Welght IV, Fixed, 95% CI IV, Fixed, 95% CI
Akbas 2010 288 232 15 188 156 16 4.3% 0.50 [-0.22, 1.21] T
Akbas 2010 171 167 15 81 116 168 4.2% 0.61[-0.11, 1.34] b
Akbas 2010 331 209 15 185 181 16  4.1% 0.73 [-0.00, 1.46] —'—
Akbas 2010 369 214 15 337 272 16 4.4% 0.13 [-0.58, 0.83] -
Akbas 2010 26 169 15 211 205 16 44% 0.25 [-0.45, 0.96] -
Akbas 2010 412 289 15 312 273 16 4.3% 0.35 [-0.36, 1.06] I
Akbas 2010 282 264 15 143 186 16 4.2% 0.60 [-0.13, 1.32] T
Akbas 2010 42.9 26 15 288 267 16 4.3% 0.52[-0.20, 1.24] T
Akbas 2010 316 271 15 133 13 16 4.0% 0.85[0.11, 1.59] ——
Aytar 2009 4208 23.88 12 41 2378 10 3.1% 0.04 [-0.80, 0.88] -
Aytar 2009 51256 23.75 12 48 1686 10 3.1% 0.15[-0.69, 0.99] T
Aytar 2009 4625 26.38 12 33 2162 10 3.0% 0.52 [-0.33, 1.38] T
Castro Sanchez 2013 56 18 30 56 14 29 84% 0.00 [-0.51, 0.51] -
Gonzalez Iglesias 2012 33 09 21 41 08 20 52% -0.92[-1.57,-0.27] -
Gonzalez Iglesias 2012 3.2 1 21 42 08 20 50% -1.08 [-1.74, -0.42] -
Kuru 2009 266 139 15 28 142 15 43% -0.10[-0.81, 0.62] T
Osorio 2013 11 8 20 15 18 20 57% -0.28 [-0.90, 0.34] ——
Osorio 2013 16 20 20 19 17 20 57% -0.16 [-0.78, 0.46] I
Paolini 2010 3 28 13 35 24 13 37% -0.15[-0.92, 0.62]  —
Paolini 2010 37 25 13 35 24 13 37% 0.08 [-0.69, 0.85] A
Saavedra Hernandez 2011 27 12 40 27 16 36 108% 0.00 [-0.45, 0.45] T
Total {(95% CI) 364 360 100.0% 0.08 [-0.07, 0.23] »

1

Heterogeneity: Chi? = 39.50, df = 20 (P = 0.006); |2 = 49%
Test for overall effect: Z = 1.02 (P = 0.31)

no tension to different elastic tapes with the same technique
as the therapeutic kinesiology taping. The lack of a unified
application technique for placebo may have contributed to
differences in findings among studies.

Conversely, kinesiology taping may function to reduce
pain via the placebo effect. Sanderson et al** found that the
placebo effect is a biopsychological response and suggest
that its benefits should not be overlooked by clinicians. This
finding is supported by Oken, who argues that analgesic
neurotransmitters are released as a result of placebo effect.
Moreover, Bishop et al* found that patient expectations are
significantly correlated with successful outcomes at 1 and
6 months after treatment in patients being treated for neck
pain, further emphasizing the role of a psychological response
during treatment of pain. In his review, Ossipov?’ provides
evidence that pain is partially mediated via an endogenous
mechanism of the brain termed the medial nociceptive sys-
tem, which is thought to contribute to the emotional com-
ponent of pain. This system is believed to be influenced by
patient expectation, which, in turn, reduces pain via descend-
ing inhibition and the release of opioids.?® These findings
suggest that a placebo has a real physiological effect.

Future research on the effect of kinesiology taping on
pain, especially in those patients utilizing a placebo, should
focus carefully on controlling for patient expectation. To do
this, researchers should specifically report how interven-
tions are explained to patients, and the explanations should
be uniform across the study population. In order to distin-
guish between a mechanism of pain reduction mediated by
an ascending pathway and one mediated by a descending

2 - 2
Favours [experimental] Favours [control]

o

pathway, a better placebo model for kinesiology taping
application should be adopted. Additionally, subsequent
research should use more subjective measures of pain, such
as pain-free range of motion and disability indices, as pain is
a partially psychologically-mediated outcome measure.

Conclusion

The findings from this meta-analysis showed that pain
reduction achieved by kinesiology taping was no different
from pain reduction achieved by more traditional modalities.
Based on this result, clinicians should choose from among the
therapies the one that is the most cost effective, the most time
effective, the most user friendly, or the one that works best
for the individual patient. Kinesiology taping offers the ben-
efits that it is easily applied, it is both time and cost effective
relative to electrical stimulation or cervical manipulations,
and, in some cases, can be applied by the patient. Combined
results indicate that kinesiology taping may be useful in
reducing pain in individuals with musculoskeletal injury,
although the reductions may not be clinically meaningful.
The findings from this meta-analysis suggest that kinesiology
taping may be used in conjunction with or in place of more
traditional therapies, as resulting decreases in pain were no
different between kinesiology taping and other modalities in
the context of these articles. Additionally, the influence that
the clinician’s attitude has on patient outcomes cannot be
overlooked. It is perhaps more important for the clinician to
internalize the benefits that can be achieved through patient
expectations than the benefits that can be achieved through
individual modalities.” Finally, further research on the effect
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of kinesiology taping on pain using an appropriate placebo

control 1s warranted.
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