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ABSTRACT

BACKGROUND: The objective of this study was to assess the efficacy of Kinesio Tape (KT) application as a complementary treat-
ment for patients with acute ankle sprain (AAS) in an Emergency Department (ED) setting.

METHODS: A prospective, quasi-randomized controlled trial was conducted in a tertiary care ED. Adult patients diagnosed with
isolated, stable Grade | and Grade 2 AAS were included. Patients were divided into two groups: the KT group, where KT was applied
in addition to conventional treatment, and the control group, receiving only conventional treatment. Pain intensity, analgesic usage, and
patient satisfaction were assessed.

RESULTS: While pain levels were similar between both groups at baseline and the 30th minute, the control group reported signifi-
cantly lower pain levels at the 60th minute (p=0.575, p=0.437, and p=0.042, respectively). The KT group exhibited reduced analgesic
drug consumption and higher patient satisfaction levels (p<0.001 and p=0.003, respectively). Logistic regression analysis revealed that
the difference in pain intensity at the 60th minute lost significance, while analgesic usage and patient satisfaction remained significant
(p=0.631, p=0.003, and p=0.026, respectively).

CONCLUSION: KT application, as a complementary treatment, may reduce the need for analgesics and enhance patient satisfac-
tion in patients with AAS in the ED. Further research is needed to refine its application and confirm its effectiveness in standard AAS
treatment protocols.
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The primary mechanism of acute AAS involves a combination

INTRODUCTION

of foot inversion and adduction. In ankle anatomy, the lateral
Acute ankle sprains (AAS) are a common cause of referrals to

primary care physicians and Emergency Departments (EDs).
They occur at a rate of approximately one injury per 10,000
individuals daily in the general population. This incidence sig-

ankle ligaments-namely the anterior talofibular, calcaneofibu-
lar, and posterior talofibular ligaments-are particularly prone

to injury through this mechanism.?* The predominant injury

nificantly increases within the sports community, including
both amateur and professional athletes, where AAS accounts
for 20% to 25% of all reported sports-related injuries.!']

mechanism for AAS entails the same combination of foot in-
version and adduction, leading to frequent injuries of these
lateral ankle ligaments. AAS can typically be diagnosed clini-
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cally, and such cases rarely require surgical intervention. The
routine use of Magnetic Resonance Imaging (MRI) is uncom-
mon in the diagnostic process. However, MRl is necessary for
cases with unclear clinical findings, chronic ankle instability, or
when a detailed assessment of ligaments is essential for surgi-
cal planning.?’l

In the ED, AAS cases are classified based on clinical examina-
tion. Ankle ligament injuries are traditionally categorized into
three grades (Grade |, Grade 2, and Grade 3), reflecting the
severity of the injury. Grade | injuries, which indicate ligament
stability, respond well to conservative treatments. These in-
clude rest, cryotherapy, and the development of therapeutic
strategies that involve the local or systemic administration of
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs). Grade 2
injuries, which can present as either stable or unstable, neces-
sitate a nuanced approach to management. For stable Grade
2 ankles, a comprehensive strategy involving rest, cryotherapy,
and therapeutic regimens with NSAIDs, either administered
locally or systemically, is recommended. Conversely, unstable
Grade 2 ankles require immobilization, typically through the
use of splints, for those undergoing conservative treatment.
M€ All Grade 3 injuries, characterized by inherent instability,
generally require surgical intervention.[”? Additionally, patients
displaying any form of instability are routinely referred to or-
thopedic or foot and ankle specialists for further consultation
in the ED.

Previous research and clinical practice have highlighted Kinesio
Tape (KT) as a potential enhancement to standard analgesic
care.’® Developed in the 1970s by Japanese chiropractor Dr.
Kenzo Kase, KT is a non-pharmacological, elastic therapeutic
tape with remarkable stretchability-up to 140% of its origi-
nal length. This elasticity is believed to offer benefits when
applied to the skin, providing a therapeutic stretching effect.
KT serves as a valuable adjunct to treatment, exerting multi-
faceted influences. These include the modulation of muscle
function, the enhancement of cutaneous proprioception, the
facilitation of improved local circulation, and the support of
precise joint positioning.”'” Furthermore, KT offers enhanced
patient comfort compared to conventional rigid bandages, al-
lowing for a broader range of joint motion due to its inherent
elasticity.'!

While KT has been applied in the management of ankle inju-
ries by sports physicians and practitioners of complementary
medicine, its adoption into the standard practices of Emer-
gency Physicians (EPs) has not yet occurred. Remarkably, no
previous research has investigated the impact of KT on pain
resulting from AAS within the ED setting. The primary aim of
our study is to assess the efficacy of KT as a complementary
intervention alongside conventional analgesic therapy in pa-
tients presenting with stable AAS.

MATERIALS AND METHODS

A prospective quasi-randomized controlled trial was con-
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ducted at the Emergency Department of Training and Re-
search Hospital in Mugla Sitki Kogman University, Tiirkiye,
from January | to October 31, 2023. The study was approved
by the local Institutional Review Board and the regional Medi-
cal Ethics Committee (Reference number: 10. 08. 2022-13/
XIll). All patients provided written informed consent prior to
their inclusion in the study.

For the study's power analysis, an effect size of 0.75 was de-
rived from the data of a reference study using G-Power 3.1
software. With a significance level of 0.05, a power of 85%,
and a confidence level of 95%, it was determined that a mini-
mum of 66 subjects was needed, evenly divided as 33 partici-
pants per group.'!

The study enrolled adult patients diagnosed with isolated
stable Grade | and Grade 2 AAS. Exclusion criteria included
patients under |18 years of age, individuals with unstable AAS
injuries (defined as those with concomitant ankle fractures
or dislocations necessitating splint treatment), patients with
multiple traumatic injuries, and individuals who declined to
participate in the study. Patients meeting the inclusion criteria
were enrolled through a quasi-randomization process, which
took place during the 7-day periods each month when a cer-
tified KT practitioner, specifically the same EP, was on duty.
Patients were assigned to the KT or control group based on
their file numbers: those with odd file numbers to the KT
group and those with even file numbers to the control group.
The Numerical Rating Scale (NRS) is a universally recognized
tool for assessing pain frequently used in the ED.I'? Pain
severity in patients with AAS was evaluated using an NRS,
graded on a scale from 0 to 10. This assessment was per-
formed by the initial attending physician to ensure blinding to
the study’s objectives. Following informed consent, patients
received dexketoprofen 50 mg/2 ml intravenously (V). Sub-
sequently, patients were stratified into two groups based on
their file number assignment. In the KT group, KT was applied
using the jellyfish technique concurrently with IV treatment.
Conversely, the control group received no additional inter-
ventions beyond standard care. Both groups were prescribed
dexketoprofen 25 mg oral tablets upon discharge, to be taken
as needed with a maximum frequency of three times daily at
8-hour intervals.

In the KT group, participants with stable Grade | and Grade
2 AAS had KT applied by the same EP who is also a certified
KT practitioner. The preparation involved cutting two 10 cm
lengths from a 5 cm wide roll of tape. Each piece had a cen-
tral buttonhole made before being divided into six fan-shaped
strips on both sides. The first tape segment was placed over
the site of pain, with the buttonhole centered, and the fan-
shaped strips were spread outward without tension. The
second tape segment was applied perpendicular to the first,
with its buttonhole also centered on the painful area. Its
fan-shaped strips were unfolded without tension.l'l A visual
representation of the KT application process is depicted in
Figure I.
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Figure 1. Flowchart and study design.

In this study, assessments of pain intensity were conducted
to evaluate the effectiveness of KT as an adjunct to stan-
dard analgesic care in patients with AAS. The primary out-
come measures involved quantifying pain intensity using the
NRS. These measurements were carried out by the attend-
ing physician who initially examined the patients in the ED,
with data collected at both the 30-minute and I-hour marks
post-treatment. Additionally, secondary outcome measures
were administered 72 hours after the patients' discharge. Re-
searchers conducted these assessments through telephone
interviews, using contact information from the patients’
medical records. The secondary outcome measures included
assessing pain severity using the NRS, evaluating dexketopro-
fen usage, and gauging patient satisfaction with the treatment
process. Satisfaction was rated on a Likert-type scale ranging
from | (indicating very dissatisfied) to 10 (indicating very sat-
isfied). This comprehensive approach was designed to provide
insights into the efficacy of KT in pain management and pa-
tient satisfaction in the context of AAS.

The normality of the data distribution was assessed using
the Kolmogorov-Smirnov test. Due to the absence of a nor-
mal distribution for all measured parameters, nonparametric
statistical tests were employed. Continuous variables were
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Figure 2. Application of kinesio taping.

presented as either mean * standard deviation (SD) or me-
dian (minimum-maximum), depending on their distribution.
Categorical variables were presented in absolute values and
percentages. The Mann-Whitney U test was used to evaluate
the significance of differences in gender, age, and Body Mass
Index (BMI) averages between groups. The Mann-Whitney U
test was also applied to assess the significance of variations in
the means of the NRS scores. The Chi-square test was uti-
lized to examine the use of painkillers, while the Mann-Whit-
ney U test was employed to determine differences in the
number of painkillers used and their associated effectiveness
scores. Further, logistic regression analysis was conducted to
explore the data in depth. For all statistical tests conducted,
the threshold for statistical significance was set at p<0.05.
Data analysis was carried out using Statistical Package for the
Social Sciences (SPSS) for Windows (version 23.0, SPSS Inc.,
Chicago, IL).

RESULTS

During the study period, a total of 217 patients with iso-
lated ankle injuries were admitted to the ED. Of these, 159
patients were excluded for various reasons, leaving a cohort
of 68 patients. These were then divided into the KT group
(n=34) and the control group (n=34), based on their file num-
bers. Notably, all participants completed the study, as shown
in Figure 2.

The average age of the participants was 32*14 years, and
57.4% (n=39) were men. After the grouping process, an eq-
uitable distribution was achieved, resulting in a 1:| ratio be-
tween the KT and control groups. Importantly, there were no
significant differences between the two groups regarding age,
gender distribution, BMI, and baseline NRS scores (p=0.329,
p=0.462, p=0.704, and p=0.575, respectively), as detailed in
Table I.

At baseline and the 30-minute mark, pain levels were com-
parable between the two groups. However, at the 60-minute
assessment, the KT group exhibited a statistically significant
decrease in pain intensity compared to the control group
(p=0.575, p=0.437, and p=0.042, respectively). Remarkably,
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Table |I. Baseline characteristics of participants
KT Group Control Group P
(n=34) (n=34)
Gender (VWomen/Men, n) 13/21 16/18 0.462
Age (years) 29.88+10.23 35.15£16.82 0.329
BMI (kg/m2) 26.25+6.02 25.77+5.94 0.704
NRS at 0th minute 6.38+1.79 6.56x1.69 0.575

Data are expressed as mean * SD, median (min-max), or count for categorical variables unless otherwise indicated. Abbreviations: BMI: Body Mass Index; KT:

Kinesio Taping; NRS: Numerical Rating Scale.

Table 2. Comparison of outcomes between groups
KT Group Control Group P
(n=34) (n=34)

NRS at O0th minute 6.38%1.79 6.56x1.69 0.575
NRS at 30th minute 4.24+1.90 4.59+1.77 0.437
NRS at 60th minute 3.09+1.62 3.88+1.57 0.042
NRS at 3rd day 1.68+1.00 2.09+1.35 0.169
Total analgesic medication dosage (n) 2 (0-8) 5 (0-8) <0.001
Level of satisfaction 8.68+1.34 771131 0.003

Data are expressed as mean + SD, median (min-max), or count for categorical variables unless otherwise indicated. Abbreviations: KT: Kinesio Taping; NRS:

Numerical Rating Scale.
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Figure 3. Box plots showing Temporal Evolution of Pain Scores.
Lines denote median values, boxes represent the 25th to 75th
percentiles, and whiskers indicate the range. Several outliers are
present.

no discernible difference was observed between the two
groups in pain level assessments conducted on the third day
(p=0.169). Intriguingly, the KT group showed a noteworthy
reduction in the use of analgesic medications, indicating a de-
creased need for NSAIDs (p=0.000). Furthermore, the KT
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group reported significantly higher levels of patient satisfac-
tion with their treatment experience (p=0.003), as summa-
rized in Table 2.

Upon conducting a detailed analysis of these significant find-
ings through logistic regression, the initially observed signifi-
cant difference in NRS at the 60th minute between the two
groups lost its statistical significance (p=0.631). In contrast,
the quantity of analgesic medication used and patients' satis-
faction levels with the treatment continued to exhibit statisti-
cal significance (p=0.003 and p=0.026, respectively). A graphi-
cal representation illustrating the evolution of NRS levels
over time for both groups is depicted in Figure 3.

DISCUSSION

In this study, our objective was to assess the utility of KT
application as a supplementary therapeutic modality for pa-
tients with AAS. Our findings indicate that the adjunctive use
of KT, alongside dexketoprofen, significantly reduces the re-
quirement for analgesic medications among patients present-
ing with AAS in the ED.

The application of KT is not a conventional approach for
managing AAS in ED settings. Standard management of AAS
typically includes strategies such as rest, elevation, ice, com-
pression, and NSAIDs. Clinicians often harbor reservations
about the benefits and potential adverse effects of NSAIDs,
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particularly concerning their use in this context. It is well-
established that NSAIDs are effective in alleviating pain dur-
ing the acute phase of AAS.I'Y However, the potential for
significant adverse effects on the gastrointestinal tract and
tissue healing due to NSAID use remains a contentious issue.

The existing body of literature on KT application predomi-
nantly focuses on its use in managing chronic pain rather than
its application for acute pain scenarios. A meta-analysis that
included studies on chronic low back pain highlighted the
significant effectiveness of KT as a modality for pain man-
agement. However, this meta-analysis pointed out certain
limitations, such as variations in KT treatment protocols, dif-
ferences in KT application techniques, and the diversity of
patients’ skin types.I'! In contrast, the findings of another
meta-analysis, which synthesized studies on shoulder pain,
indicated that combining exercise with KT led to substantial
improvements in patient outcomes, even though KT alone
did not outperform other treatments.l'é! Similarly, our study
found that standalone KT application did not provide signifi-
cant pain relief. Nonetheless, in a double-blind, controlled
clinical trial comparing KT with other strapping techniques
for osteoarthritis-related pain management, the KT group
reported a significant reduction in pain. Additionally, a sta-
tistically significant decrease in analgesic usage was observed
among participants in the KT group.l'! It is also noteworthy
that a randomized trial involving sternotomy patients found
that KT application reduced the need for opioid analgesics
and enhanced patient satisfaction,!'® aligning with the findings
of our study, where the KT group exhibited lower NSAID
consumption and higher levels of patient satisfaction.

Research indicates that KT application can produce a variety
of effects, including the reduction of muscle tension and the
enhancement of muscle strength through an inhibitory effect
that alleviates muscle pressure. Furthermore, KT may con-
tribute to increased joint stability and facilitate joint move-
ments by improving proprioception in ligaments, tendons,
and nerves. The analgesic role of KT is believed to involve
the activation of the gate control mechanism, the initiation of
inhibitory mechanisms, and the effective reduction of edema
and inflammation through improved blood flow to the fascia.
Notably, the application methods for KT can vary, involving
the cutting of tape into specific shapes and sizes and apply-
ing it with different levels of tension. Although KT presents
promising benefits, the precise mechanisms underlying these
effects continue to be the focus of ongoing research and
speculation.['*22

KT, well-established in physical therapy and sports medicine,
has shown its potential as an adjunctive treatment in the ED
context, without any reported adverse effects. VWe postulate
that its use could lead to a reduction in patients' prolonged
dependence on NSAIDs and help mitigate potential complica-
tions associated with NSAID use.

The primary limitation of our study is its quasi-randomized
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design, necessitated by the limited availability of KT practitio-
ners, which restricted the creation of a comprehensive study
population. Furthermore, the absence of any intervention be-
yond standard treatment in the control group represents an
additional limitation. To mitigate potential placebo effects ob-
served in the KT group, incorporating a placebo taping proce-
dure in the control group could have offered valuable insights;
however, this was regrettably omitted from our study design.
Another limitation was the reliance solely on clinical manifes-
tations to assess the severity of ligament injuries in AAS pa-
tients, without incorporating MRI for a more objective evalu-
ation in the ED. Although MRI could potentially offer a more
detailed assessment of ligament damage in AAS patients, its
routine use in ED settings poses practical challenges.

CONCLUSION

In conclusion, while KT application did not show significant
efficacy in providing acute analgesia for patients with AAS be-
yond conventional treatment, it did result in a reduction in
the use of analgesic medications during the treatment course.
Therefore, KT application can be considered a viable comple-
mentary treatment option. Significantly, this study represents
a pioneering exploration of a novel treatment approach within
the context of EDs. To further incorporate KT into standard
treatment protocols for AAS patients, additional research is
necessary to validate its efficacy and refine its application.
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AMAC: Bu galismanin amaci, Acil Servis (AS) ortaminda Akut Ayak Bilegi Burkulmasi (AABB) olan hastalarda Kinezyotape (KT) uygulamasinin

destekleyici tedavi olarak etkinligini degerlendirmektir.

GEREC VE YONTEM: Ugiincii basamak bir AS'te prospektif yari-rasgele kontrollii bir calisma yapilmistir. izole stabil Grade | ve Grade 2 AABB
tanisi konmus erigkin hastalar dahil edildi. Hastalar, iki gruba ayrildi: KT grubu, geleneksel tedaviye ek olarak KT uygulanan grup; kontrol grubu ise
sadece geleneksel tedavi alan grup. Agri siddeti, analjezik kullanimi ve hasta memnuniyeti degerlendirildi.

BULGULAR: Her iki grup arasinda baglangicta ve 30. dakikada benzer agri diizeyleri bildirilirken, kontrol grubu 60. dakikada anlamli dlglide daha
distik agri diizeyleri bildirdi (sirasiyla p=.575, p=.437 ve p=.042). KT grubu, analjezik ilag tiiketiminde azalma ve daha yiiksek hasta memnuniyet
diizeyleri sergiledi (sirasiyla p<.00| ve p=.003). Lojistik regresyon analizi, 60. dakikada agr siddetindeki farkin anlamini yitirdigini, ancak analjezik
kullanimi ve hasta memnuniyetinin anlamli oldugunu ortaya koydu (sirasiyla p=.631, p=.003 ve p=.026).

SONUC: KT uygulamasi, destekleyici bir tedavi olarak, AS'teki AABB hastalarinda analjezik ihtiyacini azaltabilir ve hasta memnuniyetini artirabilir.
Uygulamanin etkinligini dogrulamak ve standart AABB tedavi protokollerindeki yerini belirlemek icin daha fazla arastirmaya ihtiyag vardir.

Anahtar sozclikler: Acil servis; ayak bilegi burkulmasi; analjezik tedavi; hasta memnuniyeti; kinezyotape.
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