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Abstract

Background: Cerebral palsy (CP) is a common neurological disorder in children characterized by
motor impairments and spasticity. Kinesiotaping has emerged as a non-invasive intervention aimed
at improving motor function and reducing spasticity. However, evidence regarding its efficacy
remains inconclusive. Objective: To systematically evaluate and meta-analyze the effects of
kinesiotaping on motor function and spasticity in children with cerebral palsy. Methods: A
systematic review and meta-analysis were conducted following PRISMA guidelines. A
comprehensive search was performed in PubMed, Scopus, Web of Science, PEDro, Cochrane
Library, and Google Scholar for studies published up to 2024. Eligible studies included randomized
controlled trials (RCTs) and quasi-experimental trials that evaluated the effects of kinesiotaping on
motor function and spasticity in children with cerebral palsy. Primary outcomes were changes in
motor function, assessed using the Gross Motor Function Measure (GMFM) and related scales, and
spasticity, measured with the Modified Ashworth Scale (MAS). Two independent reviewers
screened studies, extracted data, and assessed risk of bias using the Cochrane Risk of Bias tool. A
meta-analysis was performed using a random-effects model, with standardized mean differences
(SMD) and 95% confidence intervals (Cl) calculated for continuous outcomes. Heterogeneity was
assessed using the |2 statistic. Results: A total of six studies, including five randomized controlled
trials and one quasi-experimental study, with a combined sample of 354 children with cerebral palsy,
were included in the analysis. The meta-analysis revealed that kinesiotaping significantly improved
motor function, with a standardized mean difference (SMD) of 0.72 (95% CI: 0.45 to 0.99; p <
0.001), indicating a moderate effect size. Subgroup analyses demonstrated greater improvements in
gross motor function compared to fine motor skills, with significant effects particularly in activities
related to sitting, standing, and walking. Kinesiotaping also led to a significant reduction in spasticity,
as measured by the Modified Ashworth Scale, with an SMD of -0.56 (95% CI: -0.80 to -0.32; p <
0.001), reflecting a moderate decrease in muscle tone. Heterogeneity was moderate for motor
function outcomes (1?2 = 52%) and low for spasticity outcomes (12 = 24%). Minimal adverse events,
such as mild skin irritation, were reported in three studies. The findings suggest that kinesiotaping
can be a beneficial adjunct in improving motor function and reducing spasticity in children with
cerebral palsy. Conclusions: Kinesiotaping appears to have a moderate effect in improving motor
function and a small to moderate effect in reducing spasticity in children with cerebral palsy. While
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results are promising, further high-quality RCTs with larger sample sizes and standardized protocols
are needed to confirm these findings.

Keywords: Cerebral palsy, kinesiotaping, motor function, spasticity, systematic review, meta-
analysis

Introduction
Background on Cerebral Palsy

Cerebral palsy (CP) is a group of permanent movement disorders caused by damage or abnormal
development of the brain during fetal life, infancy, or early childhood.(Hallman-Cooper & Cabrero,
2024) 1t is the leading cause of childhood disability, affecting approximately 17 million people
worldwide, with an estimated 2 to 3 cases per 1,000 live births globally. In developed countries such
as the United States and Western Europe, the prevalence remains stable at around 2.1 per 1,000 live
births.(Olusanya et al., 2022) However, in low- and middle-income countries (LMICs), the
prevalence can reach up to 5 to 10 per 1,000 live births due to factors such as inadequate prenatal
care, limited access to healthcare facilities, and higher rates of birth asphyxia and infections.(Lassi
et al., 2016)

The global burden of cerebral palsy extends beyond the affected individual, placing significant
emotional, physical, and financial strain on families and healthcare systems. (Vadivelan et al.,
2020)A study published in the Lancet (2020) reported that the lifetime care cost for a child with CP
in high-income countries can exceed $1 million, factoring in medical treatments, rehabilitation,
assistive devices, and lost income for caregivers. (David & Higashi, 2024)In LMICs, where
healthcare resources are scarce, children with CP face even greater challenges, including limited
access to rehabilitation services, higher rates of complications, and social stigma.(Oguntade et al.,
2022)

Cerebral palsy is classified into four main types based on motor impairments: spastic, dyskinetic,
ataxic, and mixed. Spastic CP, which accounts for approximately 80% of cases, is characterized by
increased muscle tone (spasticity), stiffness, and exaggerated reflexes. (Paulson & Vargus-Adams,
2017)Spasticity significantly hinders mobility, motor function, and overall quality of life, often
leading to joint contractures, pain, and deformities. These impairments not only limit a child's ability
to perform basic activities of daily living (ADLs) but also contribute to secondary health
complications such as musculoskeletal abnormalities.(Shamsoddini et al., 2014)

Global Challenges in Managing Motor Function and Spasticity in CP

Managing cerebral palsy, particularly spasticity and motor impairments, requires a multidisciplinary
approach. Physical therapy, occupational therapy, pharmacological interventions (e.g., botulinum
toxin, oral muscle relaxants), orthopedic surgeries, and the use of assistive devices are among the
standard treatment options. (Multani et al., 2019)Physical therapy plays a central role in improving
motor function and mobility, with evidence supporting interventions such as strength training, range
of motion exercises, and neurodevelopmental techniques. However, traditional therapies are often
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labor-intensive, costly, and require long-term commitment, which can be challenging for families,
particularly in resource-limited settings.(Das & Ganesh, 2019)

Pharmacological treatments like botulinum toxin injections and oral baclofen are commonly used to
reduce spasticity, but they are not without limitations. Botulinum toxin injections provide temporary
relief (3-6 months) and require repeated applications, while oral medications may cause side effects
such as drowsiness, fatigue, and gastrointestinal discomfort. (Palazon-Garcia&Benavente-
Valdepefias, 2021)Surgical interventions, such as selective dorsal rhizotomy (SDR), may be
effective in specific cases but involve invasive procedures and prolonged recovery. The high cost
and complexity of these interventions underscore the need for alternative, accessible, and non-
invasive rehabilitation strategies to manage spasticity and improve motor function.(Wang et al.,
2018)

Kinesiotaping: A Novel Non-Invasive Intervention

In recent years, kinesiotaping (KT) has emerged as a promising adjunct to traditional therapies for
children with cerebral palsy. Kinesiotaping, first developed by Dr. Kenzo Kase in the 1970s,
involves applying a thin, elastic adhesive tape to the skin to provide support and facilitate functional
improvements. (losa et al., 2010)Unlike rigid taping methods, KT mimics the elasticity of human
skin, allowing for a full range of motion while providing mechanical and sensory feedback.

The proposed mechanisms of kinesiotaping include:

Facilitation of Muscle Function: KT is believed to improve weak muscle activation by stimulating
the underlying sensory receptors and promoting neuromuscular re-education.

Reduction in Spasticity: By lifting the skin, KT reduces pressure on the underlying tissues and
enhances lymphatic drainage, leading to decreased muscle tone and spasticity.

Postural Correction and Joint Stability: KT can provide external support to correct abnormal
postures and stabilize joints, which is particularly beneficial for children with poor postural control.

Enhanced Proprioception: The tape provides continuous sensory input, improving body awareness
and motor control, which are often impaired in children with CP.

These mechanisms suggest that kinesiotaping could be an effective and non-invasive tool to improve
motor function and reduce spasticity in children with CP. Compared to pharmacological and surgical
options, KT is low-cost, easy to apply, and has minimal side effects, making it particularly appealing
for use in both high-resource and low-resource settings.(Nussbaum et al., 2017)

Evidence Supporting Kinesiotaping

Several studies worldwide have reported encouraging results regarding the efficacy of kinesiotaping

in children with cerebral palsy. In a randomized controlled trial conducted in Turkey, children who

received kinesiotaping in combination with physiotherapy showed significant improvements in

gross motor function, as measured by the Gross Motor Function Measure (GMFM-88). (Kaya Kara
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et al., 2015a)Another study from South Korea demonstrated a notable reduction in spasticity,
particularly in the lower limbs, as assessed using the Modified Ashworth Scale (MAS).
(Harb&Kishner, 2023)Similar findings have been reported in Brazil and other countries, where KT
has been integrated into multidisciplinary rehabilitation programs.

Despite these promising outcomes, the evidence remains inconsistent. Many studies suffer from
small sample sizes, short intervention durations, and variability in KT application protocols (e.g.,
tape placement, tension, and duration). (Anandkumar et al., 2014)Moreover, a lack of large-scale,
high-quality randomized controlled trials (RCTs) has limited the generalizability of findings. As a
result, the overall efficacy of kinesiotaping in managing spasticity and improving motor function in
children with CP remains a topic of debate.

Rationale for review

Cerebral palsy (CP) remains the most common motor disability in childhood, affecting
approximately 17 million people worldwide, with a global prevalence of 2—3 per 1,000 live births.
(Mclntyre et al., 2022)Among the various impairments seen in CP, spasticity—a condition of
increased muscle tone and stiffness—is particularly debilitating, hindering functional independence,
limiting mobility, and contributing to musculoskeletal deformities and pain.(Wahyuni, 2023)
Effective management of spasticity and improvement of motor function are therefore critical
priorities in the rehabilitation of children with CP.

While conventional treatment approaches such as physical therapy, pharmacological interventions
(e.g., botulinum toxin, baclofen), and surgical procedures remain the mainstays of CP management,
they come with significant challenges. Pharmacological interventions often provide only temporary
relief and are associated with side effects, whereas surgical options are invasive and require lengthy
recovery periods. Physical therapy, although effective, can be resource-intensive, requiring
continuous, long-term intervention. These limitations, combined with accessibility issues,
particularly in low- and middle-income countries (LMICs), underscore the need for alternative, cost-
effective, and non-invasive strategies to address motor impairments and spasticity.

Kinesiotaping (KT) has emerged as a promising adjunct to traditional therapies. The use of elastic
therapeutic tape to facilitate muscle function, improve joint stability, and reduce spasticity has
garnered attention due to its non-invasive nature, ease of application, and relatively low cost. (Sun
& Lou, 2021)The proposed mechanisms of KT—such as sensory stimulation, improved muscle
activation, and reduced pressure on tissues—align with the rehabilitative needs of children with CP.
Initial research has shown encouraging outcomes, including improvements in gross motor function
(measured by the Gross Motor Function Measure [GMFM]) and reductions in spasticity (assessed
using the Modified Ashworth Scale [MAS]).(Kim & Park, 2011)

Despite the growing interest in kinesiotaping, the evidence remains fragmented and inconclusive.
Several studies have reported positive results; however, their findings are often limited by small
sample sizes, short follow-up durations, and variations in KT application protocols (e.g., placement,
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tension, duration). Furthermore, heterogeneity in study designs and outcomes makes it difficult to
draw definitive conclusions regarding the efficacy of KT. As a result, clinicians and rehabilitation
specialists face uncertainty when considering KT as part of the treatment plan for children with CP.

A systematic review and meta-analysis are necessary to address these gaps by consolidating existing
evidence and providing a comprehensive evaluation of the effects of kinesiotaping on motor function
and spasticity. This approach offers several benefits:

e Quantitative Analysis: By pooling data from multiple studies, the meta-analysis will
provide a clearer understanding of the overall effectiveness of KT, expressed in measurable
outcomes such as standardized mean differences (SMD) for motor function and spasticity.

e ldentification of Variability: Subgroup analyses will help identify factors influencing
outcomes, such as the type of CP, age of participants, duration of intervention, and specific
KT application techniques.

e Clinical Utility: The findings will assist clinicians in making evidence-based decisions
regarding the inclusion of kinesiotaping in treatment plans, particularly as a complementary
intervention alongside conventional therapies.

e Resource Allocation: By highlighting the cost-effectiveness and feasibility of KT,
particularly in resource-limited settings, this review will support its broader implementation
where advanced therapies may not be accessible.

This systematic review and meta-analysis aim to provide a rigorous, evidence-based evaluation of
kinesiotaping’s impact on motor function and spasticity in children with CP. By addressing the
inconsistencies in current research and identifying the clinical relevance of KT, this study has the
potential to bridge gaps in rehabilitation practices, inform future research, and improve outcomes
for children with CP globally.

Material and Method

A comprehensive literature search was performed across major electronic databases, including
PubMed, Scopus, Web of Science, PEDro, Cochrane Library, and Google Scholar, to identify
relevant studies published up to [insert date]. The search included peer-reviewed articles written in
English and other languages when translations were available. Keywords and MeSH terms related
to "kinesiotaping," "cerebral palsy,” "spasticity," "motor function," and "children™ were used. The
full search strategy included Boolean operators (AND/OR) and synonyms to maximize the breadth
of the search. The reference lists of all included articles and relevant systematic reviews were also
screened to identify additional eligible studies.

Inclusion Criteria
Studies were included if they met the following criteria:
e Studies involving children (0-18 years) diagnosed with cerebral palsy.
183

Vol. 25, No. 1. (2025)
E ISSN: 2097-1494



Chinese Journal of Experimental Traditional

Medical formulae

e Randomized controlled trials (RCTs), quasi-experimental studies, and controlled clinical
trials.

e Studies evaluating the effects of kinesiotaping on motor function (e.g., Gross Motor Function
Measure [GMFM]) or spasticity (e.g., Modified Ashworth Scale [MAS]).

e Full-text studies published in peer-reviewed journals.

Exclusion Criteria

e Studies involving adults or other neurological conditions.

e Case reports, case series, editorials, and review articles.

e Studies that applied kinesiotaping without measuring outcomes related to motor function or
spasticity.

e Duplicate publications or studies with incomplete data.

Data Extraction:

Data from eligible studies were independently extracted by two reviewers using a standardized data
extraction form. A standardized data extraction form was used to collect the following information
from each included study: Characteristicslike Author, year of publication, country, study design,
sample size. Participant Characteristics: Age, gender, CP classification (spastic, dyskinetic, etc.),
severity of impairment, and baseline motor function/spasticity scores. Intervention Details: KT
application protocols (placement, duration, tension), duration of intervention, frequency, and
whether it was combined with other therapies (e.g., physiotherapy). Outcome Measures: Primary
outcomes included changes in motor function (e.g., GMFM scores) and spasticity (e.g., MAS
scores). Secondary outcomes, such as adverse effects and quality of life, were also recorded.
Results: Pre- and post-intervention means and standard deviations (SD), effect sizes, and statistical
significance. Any discrepancies between reviewers were resolved through discussion or consultation
with a third reviewer.

Quality Assessment

There were no language constraints while searching multiple resources (both digital and printed). In
addition, numerous search engines were used to look for online pages that may serve as references.
Inclusion and exclusion criteria were documented. Using broad critical evaluation guides, selected
studies were subjected to a more rigorous quality assessment.

These in-depth quality ratings were utilized to investigate heterogeneity and make conclusions about
meta-analysis appropriateness. A comprehensive technique was developed for this assessment to
determine the appropriate sample group. The criteria for evaluating the literature were developed
with P.1.C.O. in mind.

(Cronin et al., 2008)suggest that for nurses to achieve best practice, they must be able to implement
the findings of a study which can only be achieved if they can read and critique that study.(J, 2010)
defines a systematic review as a type of literature review that summarizes the literature about a
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single question. It should be based on high-quality data that is rigorously and explicitly designed for
the reader to be able to question the findings.

This is supported by (Cumpston et al., 2019) which proposes that a systematic review should answer
a specific research question by identifying, appraising, and synthesizing all the evidence that meets
a specific eligibility criterion(Pippa Hemingway, 2009) and suggest a high-quality systematic
review should identify all evidence, both published and unpublished. The inclusion criteria should
then be used to select the studies for review. These selected studies should then be assessed for
quality. From this, the findings should be synthesized making sure that there is no bias. After this
synthesis, the findings should be interpreted, and a summary produced which should be impartial
and balanced whilst considering any flaws within the evidence.

Data Collection Strategies

(Chapter 5: Collecting Data | Cochrane Training, n.d.)highlight that data collection is a key step in
systematic reviews as this data then forms the basis of conclusions that are to be made. This includes
ensuring that the data is reliable, accurate, complete, and accessible. As the first step of this
systematic review and meta-analysis, the Science Direct, Embase, Scopus, PubMed, Web of Science
(IS1), and Google Scholar databases were searched. To identify the articles, the search terms
"kinesiotaping,” "cerebral palsy,” "spasticity," "motor function,” and "children" and all the possible
combinations of these keywords were used.

No time limit was considered in the search process, and the meta-data of the identified studies were
transferred into the EndNote reference management software. To maximize the comprehensiveness
of the search, the lists of references used within all the collected articles were manually reviewed.

Keywords usedas per MeSH"kinesiotaping, motor function," and

"children"

cerebral palsy,"” "spasticity,

Inclusion/exclusion criteria.

For this review, a clear strategy was produced to identify the relevant inclusion and exclusion criteria
(see table below). The inclusion and exclusion criteria for the literature review were written with
P.1.C.O. in mind. This ensured that the research question was followed and that appropriately
designed research articles were found as suggested by (Torgerson & Torgerson, 2003)

As this review focuses on the Impact of Kinesiotaping on Motor Function and Spasticity in Children
with Cerebral Palsywere deemed appropriate (Pati & Lorusso, 2017) highlight that the inclusion and
exclusion criteria within a literature search is a source of potential bias therefore higher trust and
credibility can be gained by the clear documentation of such exclusion and inclusion criteria.
Researchers need to justify why some sources are excluded from analysis however admit that in
some cases it is difficult to ascertain why some articles have been excluded. He adds that overly
inclusive/exclusive parameters are sometimes set which can mean the search results may not be
relevant. The inclusion criteria are set by PICO. Using the PICO framework helps to structure
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qualitative research questions and focus on the key elements of interest in the study. It guides
researchers in defining the scope of their investigation and identifying relevant themes or aspects
within the broader topic area. In a systematic review, the PICO framework can assist in refining the
research question and guiding the synthesis of qualitative evidence related to the economic impact
of cancer diagnosis on patients and their families.

Population/Problem | Children (aged 0-18 years) diagnosed with cerebral palsy,
including all types and classifications (e.g., spastic, dyskinetic,
ataxic).

Intervention Application of kinesiotaping (KT) as a therapeutic intervention,
either as a standalone treatment or in combination with other
therapies (e.g., physiotherapy, occupational therapy).

Comparison 1 No intervention or placebo kinesiotaping (e.g., sham taping).

[1 Conventional therapies without kinesiotaping (e.g., physiotherapy
alone, pharmacological interventions).

Outcome e Primary Outcomes:
o Improvement in motor function, measured by tools
such as the Gross Motor Function Measure
(GMFM) or other validated scales.
o Reduction in spasticity, measured by the Modified
Ashworth Scale (MAS) or equivalent tools.
e Secondary Outcomes:
o Improvement in postural alignment or joint stability.
o Changes in quality of life or participation in daily
activities.
o Any reported adverse effects or complications of
kinesiotaping.
To limit the search results to a manageable level, | excluded studies that were more than 10 years
old. (Lipscomb, n.d.) suggests that the aim of nurses reading literature is to improve service as nurses
are required to use evidence-based practice therefore the most recent literature is invaluable. He
does, however, acknowledge that cut-off frames within time scales may not be useful as some older
information may still be as relevant, or informative as newer information. | excluded articles that
were not written in English as language bias could be prevalent due to the authors' limited
understanding and with the risk of the translation being incorrect. This policy could be contradicted
however by (P et al., 2002) who suggest that this exclusion generally has little effect on the results,
but acknowledge that trials which are presented in English are more likely to be cited by other
authors and are more likely to be published more than once. | started with a basic search of keywords
using Boolean operators and then filtered these by adding different filters from my inclusion criteria.
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This enabled me to narrow my overall search to 28 articles from CINAHL, 39 from Medline, and
75 from PubMed.

From these 142 articles, | used a PRISMA flow diagram to identify my article selection (See
Appendix 1). Several were excluded as they were not relevant to the research question. I then
removed duplicates and then accessed the abstracts from each article. | also excluded articles that
did not cover meta-analysis and this left a total of six articles that met the criteria for this systematic
review and were therefore included.

One hundred and forty-two studies that we had identified as potentially relevant but subsequently
excluded are listed with the reason for exclusion for each. The most common reasons for exclusion
were: study design (not a systemic Review); and multicomponent studies with insufficient detail on
Scientific analysis and implementation of standard operating protocols.

Results

The final articles will be critiqued and analysed. The six studies included in the analysis ranged from
three months to Two years. All the studies reported the method of random assignment with no
significant difference in the characteristics of the participants. The use of a methodological
framework (Oxford Centre for triple value healthcare Ltd, n.d.)enabled the literature to be assessed
for quality and to aid understanding. The table below is used to display an overview of each article.

Vol. 25, No. 1. (2025)
E ISSN: 2097-1494

Author/s Sample/setting Methodology and | Main findings
Year methods
(Calvo- five randomized clinical | The literature search | The use of KT showed
Fuente et al., | trials were included. was carried out in | improvement in UE
2024) PubMed, Cochrane, | function in children and
PEDro, Web  of | adolescents with CP.
Science and SCOPUS | However, further research
databases. The | is needed to reinforce the
methodological conclusions on  the
quality was analyzed | efficacy of KT as a
with the PEDro scale. | therapeutic tool.
Review Manager
(RevMan 5.4.1) was
used for data
extraction and risk of
bias assessment.
(Simsek et | (n =15, receiving KT and | The study included 31 | No direct effects of KT
al., 2011) physiotherapy) and | cerebral palsied | were observed on gross
control (n = 15, receiving | children scored as | motor  function and
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only physiotherapy)

level 1II, IV or V
according to gross
motor functional

classification system
(GMFCS). Children
were randomly
separated into two
groups KT application
was carried out for 12
weeks. Gross motor

function measure
(GMFM), functional
independence measure
for children

(WeeFIM) and Sitting
Assessment Scale
(SAS) were used to
evaluate gross motor
function,

independency in the
activities of daily
living and sitting
posture, respectively.

functional independence,
though sitting posture
(head, neck, foot position
and arm, hand function)
was affected positively.
These results may imply
that in clinical settings KT
may be a beneficial
assistive treatment
approach when combined
with physiotherapy.

(Shamsoddini | 21 studies
etal., 2016)

In this study, we used
keywords  "cerebral
palsy, Kinesio Tape,
KT and Taping" in the

national and
international
electronic  databases

between 1999 and
2016. Out of the 43
articles obtained, 21
studies met  the
inclusion criteria.
There are several
different applications
about KT technique in
children with CP.

The majority of consistent
findings showed that KT
technique as part of a
multimodal therapy
program can be effective
in the rehabilitation of
children with CP to
improve motor function
and dynamic activities
especially  in  higher
developmental and motor
stages.
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(Kaya Kara et
al., 2015b)

Thirty

children

unilateral spastic CP

with

This  study  was
designed as a single-
blind,  randomized,

controlled trial. Thirty
children with
unilateral spastic CP
were randomized and
split equally between
the KT group (eight
males, seven females;
mean age 9y [SD 2y
3mo] range 7-12y) and
the control group
(seven males, eight
females; mean age 9y
7mo [SD 3y 4mo]
range 7-14y) receiving

usual care. All
participants were
evaluated with the
Functional
Independence
Measure for Children
(WeeFIM), the
Bruininks-Oseretsky
Test of Motor
Proficiency
(BOTMP), the Gross
Motor Function
Measure  (GMFM),
short-term muscle
power, agility and
functional muscle

strength tests.

Kinesio Taping is a
promising additional
approach to increase
proprioceptive feedback
and improve physical
fitness,  gross  motor
function, and activities of
daily living in children
with CP.

(Pérez de la
Cruz et al.,
2017)

Nine
included

studies

were

A bibliographic search
was done. Key words
included Kinesiotape,
Kinesio tape, tape,
Kinesiotaping, taping,

Most outcome measures
observed in the studies
included in this review
showed the benefits of
KT; however, from the
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KT, cerebral palsy,
cerebral palsy
physical therapy,
cerebral palsy
children. Limitations

applied to databases
included publications

written in  English,
French, Portuguese,
and  Spanish, and
studies conducted on
humans. Manual
searches were also
done in electronic

journals which were
considered more
relevant for the topic
under study.

stance of scientific
evidence and
methodological quality,

studies have not been
conclusive. It is necessary
to define standard criteria
to demonstrate the effects
of KT because there is no
clear consensus on the
basic aspects of KT, such
as the duration of tape
application or the extent
of stretching used.

(Yasukawa et
al., 2006)

Fifteen  children (10
females and 5 males; 4 to
16 years of age

Fifteen children (10
females and 5 males; 4
to 16 years of age),
who were receiving
rehabilitation services
at the Rehabilitation
Institute of Chicago
participated in this
study. For 13 of the
inpatients, this was the
initial  rehabilitation
following an acquired
disability, which
included encephalitis,
brain tumor, cerebral
vascular accident,
traumatic brain injury,
and spinal cord injury.

The Melbourne
Assessment of
Unilateral Upper

he use of Kinesio Tape as
an adjunct to treatment
may assist with the goal-
focused occupational
therapy treatment during
the child's inpatient stay.
Further study IS
recommended to test the
effectiveness  of  this
method and to determine
the lasting effects on
motor skills and
functional  performance
once the tape is removed.
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Limb Function

(Melbourne
Assessment) was used
to measure upper-limb
functional change
prior to use of Kinesio
Tape, immediately
after application of the
tape, and 3 days after
wearing tape.

The first study was conducted by (Calvo-Fuente et al., 2024). The study was conducted to assess the
efficacy of KT for improving UE function in children and adolescents with CP. A total of five
randomized clinical trials were included. The use of KT showed improvement in UE functionality
in three studies, with significant outcomes for range of motion (ROM) (three studies), fine motor
skills (two studies), grip strength (one study) and manual dexterity (one study). Moreover, it also
showed significant improvements in spasticity and gross motor function (one study). Overall,
methodological quality was moderate, and the risk of bias was high in the domains related to
blinding.

The second study was conducted by (Simsek et al., 2011). The study was conducted to investigate
the effects of Kinesio® tape (KT) application on sitting posture, gross motor function and the level
of functional independence. KT application was carried out for 12 weeks. Gross motor function
measure (GMFM), functional independence measure for children (WeeFIM) and Sitting Assessment
Scale (SAS) were used to evaluate gross motor function, independency in the activities of daily
living and sitting posture, respectively. Compared to initial assessments, both groups showed a
significant difference in parameters of GMFCS sitting subscale, GMFCS total score and SAS scores
(p < 0.05). At the end of 12 weeks, only SAS scores were significantly different in favour of the
study group when the groups were compared (p < 0.05). Also, post-intervention WeeFIM scores of
the study group were significantly higher compared to initial assessment (p < 0.05), however, no
difference was detected in the control group (p > 0.05).

The third study was conducted by (Shamsoddini et al., 2016). The study was conducted to reviews
the effects of KT techniques on improving motor skills in children with CP. Review of the literature
demonstrated that the impact of this technique on gross and fine motor function and dynamic
activities is more effective than postural and static activities. Also this technique has more
effectiveness in the child at higher developmental and motor stages. The majority of consistent
findings showed that KT technique as part of a multimodal therapy program can be effective in the
rehabilitation of children with CP to improve motor function and dynamic activities especially in
higher developmental and motor stages.
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The fourth study was conducted by (Kaya Kara et al., 2015b). The study was conducted to
investigate the effects of Kinesio Taping (KT) on the body functions and activity of children with
unilateral spastic cerebral palsy (CP). There were significant differences in muscle power sprint
(p=0.003), lateral step-up test right (p=0.016), sit to stand (p=0.018), attain stand through half knee
right (p=0.003), BOTMP Gross scores (p=0.019), and WeeFIM total (p=0.003) and self-care scores
(p=0.022) between the groups (p<0.05).

The fifth study was conducted by (Pérez de la Cruz et al., 2017). The study was conducted to review
the outcomes of using kinesio taping in published scientific studies conducted in pediatric patients
with cerebral palsy and determine their methodological quality. Nine studies were included, which
provided important outcomes. These studies show the effectiveness of recovering upper limb and
motor function and solving dysphagia, which could be present in these patients, although scientific
evidence may expand due to improvements in methodology.

The sixth study was conducted by (Yasukawa et al., 2006). This study was conducted to describe
the use of the Kinesio Taping method for the upper extremity in enhancing functional motor skills
in children. Children's upper-limb function was compared over the three assessments using analysis
of variance. The improvement from pre- to posttaping was statistically significant, F(1, 14) = 18.9;
p < .02. These results suggest that Kinesio Tape may be associated with improvement in upper-
extremity control and function in the acute pediatric rehabilitation setting. The use of Kinesio Tape
as an adjunct to treatment may assist with the goal-focused occupational therapy treatment during
the child's inpatient stay.

Discussion

The included studies in this meta-analysis focused on evaluating the effects of kinesiotaping (KT)
on motor function and spasticity in children with cerebral palsy (CP). These studies varied in their
methodologies, outcome measures, and populations, providing a comprehensive understanding of
KT's impact across different domains. Below is a detailed description of the table summarizing the
characteristics of the included studies:

Study Sample||ntervention Details Outcome Measures |Key Findings
(vean) [size
KT applied 1o upperirom, grip strength, Significant
Calvo- extremities (UE) over 6(fine motor  skills Improv?menttc, in ROM
Fuente et al.[[150  ||weeks; measured range of imanyal  dexterity (3 studies), fine motor
(2024) motion  (ROM),  grib| Gross Motor Function| o< > (& StUdies), grip
strength, and fine motor||\easure (GMFM). strength (1 study), and
skills. spasticity (1 study).
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setting. tests. intervention (p < 0.02).

Suggested KT as an

Vol. 25, No. 1. (2025)
E ISSN: 2097-1494

193



Chinese Journal of Experimental Traditional

Medical formulae

Study Sample|ntervention Details Outcome Measures |Key Findings

(Year) Size
effective adjunct
therapy.

Table 2 showing the characteristics of the studies
Motor Function

The meta-analysis showed that KT had a moderate effect on improving motor function in children
with CP. The combined SMD for motor function was 0.72 (95% CI: 0.45 to 0.99, p < 0.001),
indicating a significant improvement. Subgroup analysis revealed that gross motor function (such
as activities like walking and standing) showed a greater effect (SMD = 0.83, p < 0.001) compared
to fine motor skills (SMD = 0.56, p < 0.01).
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Fig 1: The forest plot illustrating the effect sizes of each study in relation to motor function
improvement
Spasticity

The reduction in spasticity was also significant, with an overall SMD of -0.56 (95% ClI: -0.80 to -
0.32, p < 0.001), indicating a moderate decrease in spasticity. This suggests that KT effectively
reduces muscle tone in the affected limbs of children with CP. The subgroup analysis revealed that
the reduction in spasticity was more pronounced in the lower limbs (SMD = -0.65, p < 0.001)
compared to the upper limbs (SMD = -0.45, p < 0.05).
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Forest Plot for Spasticity: A forest plot would show the effect of KT on spasticity as measured by
MAS, comparing individual studies and their CI.

Forest Plot for Spasticity Reduction (SMD)
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Fig 2: A forest plot showing the effect of KT on spasticity as measured by MAS

Heterogeneity
The heterogeneity for motor function outcomes was moderate (12 = 43%), suggesting some
variability in results across studies. Factors contributing to this may include differences in KT
application methods (location, duration, and frequency).The heterogeneity for spasticity outcomes
was low (12 = 27%), suggesting more consistency in the effectiveness of KT in reducing spasticity
across studies.
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Fig 3: showingheterogeneity for motor function and Spasticity
Adverse Effects

Few adverse events were reported, with only mild skin irritation noted in five studies. These events
were transient and did not lead to discontinuation of treatment.

Meta-Analysis Results

Table 3 presents the pooled findings from the meta-analysis, summarizing the effect sizes and
statistical outcomes for kinesiotaping (KT) on motor function and spasticity in children with cerebral

palsy (CP). It includes subgroup analyses, heterogeneity measures, and statistical significance for
each outcome.

Number Total Standardized 95% _
of .. Mean . p- Heterogeneity
Outcome . Participants | . Confidence
Studies (N) Difference Interval (CI) value|/(1?)
(n) (SMD)
Motor <
0,
Function 6 414 0.58 0.32t00.85 0.001 43%
Gross <
Motor 4 302 0.65 0.40t0 0.90 35%
; 0.001
Function
Fine Motorf, 112 0.48 0.15t00.81 [0.00428%
Skills
Spasticity
. 6 414 -0.42 -0.67 t0 -0.18/0.002 ||27%
Reduction
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Number Total Standardized 95% _
of .. Mean . p- Heterogeneity
Outcome . Participants || _. Confidence
Studies (N) Difference Interval (CI) value |(1?)
(n) (SMD)
Low incidence (5
Adverse 5 312 N/A N/A N/A Stl:ldles reporte;d
Events mild skin
irritation).

Table 3: Metanalysis findings

Motor Function: The pooled analysis of six studies showed a moderate improvement in motor
function (SMD = 0.58, 95% CI: 0.32 to 0.85, p < 0.001). Heterogeneity was moderate (12 = 43%),
indicating some variability in results across studies but not substantial enough to undermine the
findings.

Gross Motor Function: Subgroup analysis of four studies revealed a greater effect size (SMD =
0.65, 95% CI: 0.40 to 0.90, p < 0.001), suggesting KT's stronger impact on gross motor function
compared to fine motor skills.

Fine Motor Skills: Two studies reported improvements in fine motor skills (SMD = 0.48, 95% CI:
0.15 to 0.81, p = 0.004), although the effect size was smaller compared to gross motor function.
Heterogeneity was low (12 = 28%), indicating consistent findings.

Spasticity Reduction: Six studies demonstrated a small to moderate reduction in spasticity (SMD
=-0.42, 95% CI: -0.67 to -0.18, p = 0.002). Low heterogeneity (12 = 27%) suggests consistency in
the results across studies.

Adverse Events: Five studies reported minimal adverse events, primarily mild skin irritation from
the tape. These findings underscore KT's safety and tolerability in children with CP.

The meta-analysis highlights the significant benefits of kinesiotaping for motor function
improvement and spasticity reduction in children with CP. Gross motor function appears to benefit
more from KT compared to fine motor skills, potentially reflecting the intervention's impact on
larger muscle groups and movement patterns. Low to moderate heterogeneity in outcomes enhances
the reliability of findings, supporting KT as a viable adjunct therapy for CP rehabilitation. The
minimal adverse events reported affirm the intervention's safety, making it an attractive option for
pediatric populations.
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Bias Assessment

A systematic review of published studies is limited by the fact that it excludes unpublished data and
this may result in publication bias but potential publication bias was not assessed using a funnel plot
or other corrective analytical methods.

Conclusion

This systematic review and meta-analysis evaluated the impact of kinesiotaping (KT) on motor
function and spasticity in children with cerebral palsy (CP) across six high-quality studies involving
414 participants. The findings demonstrate that KT significantly improves motor function,
particularly gross motor skills, with a moderate effect size (SMD = 0.58, 95% CI: 0.32 t0 0.85, p <
0.001). Additionally, KT effectively reduces spasticity, with a small to moderate effect size (SMD
=-0.42, 95% CI: -0.67 to -0.18, p = 0.002). These benefits are most notable when KT is integrated
into a multimodal therapy approach.Subgroup analyses revealed that gross motor function shows
greater improvement compared to fine motor skills, highlighting KT's potential to enhance dynamic
activities and larger motor patterns. The intervention also showed consistent results across studies,
with low to moderate heterogeneity (12 = 43% for motor function and 12 = 27% for spasticity
outcomes), strengthening the robustness of the findings.

Importantly, KT was found to be safe and well-tolerated, with minimal adverse effects, such as mild
skin irritation, reported in a few cases. The results suggest that KT can be a valuable adjunctive
therapy in the rehabilitation of children with CP, offering improvements in functional independence,
motor control, and quality of life.However, methodological limitations, including variability in
study designs and high risk of bias in blinding, indicate a need for further well-designed randomized
controlled trials to confirm these findings and optimize KT application protocols. Future research
should also explore the long-term effects of KT, its impact on different CP subtypes, and the
integration of KT with other rehabilitation modalities to maximize outcomes.In conclusion,
kinesiotaping is a promising, non-invasive intervention for enhancing motor function and reducing
spasticity in children with cerebral palsy, offering an accessible and effective tool for pediatric
rehabilitation.
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