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Abstract:

Background: Knee osteoarthritis (OA) joint disease most commonly occurs in the elderly
population, and it causes significant pain and functional limitations. Manual therapy, physical
therapy modalities, taping techniques, patient education and therapeutic exercises, orthosis,
and more recently, extracorporeal shock wave therapy (ESWT) are all used to treat knee OA.
Kinesio taping (KT) is a therapeutic technique used to treat knee OA.

Material and methods: This is a prospective study, non-probable sampling technique
conducted in the Department of Orthopaedics, Sree Mookambika Institute of Medical
Sciences, Kulasekharam from June 2023 to December 2023 for a period of 6 months, the
study participants which include patient aged >40 and <70 years with Osteoarthritis knee
population; Grade 0, I and Il Osteoarthritis knee (Kellerman and Lawrence classification)
with symptoms for more than 3 months according to the ACR clinical classification criteria
and pain score of more than 4 cm on 10 cm visual analog scale (VAS) will be included in this
study and exclude the patient with aged < 40 years Grade Il and V- Osteoarthritis knee
(Kellerman and Lawrence classification), Active infection in the knee, Secondary
Osteoarthritis, Previous knee surgery, Previous intra-articular knee injection.

Results: Mean VAS score of 30 patients at pre-procedural, 6 weeks ,3 months and 6 months
follow up are 7.5+2, 7.0£1.5, 5.6£1.4 and 4.5+1.5 respectively and mean total WOMAC
score of 30 patients at at pre-procedural, 6 weeks ,3 months and 6 months follow up are
7448.3, 65+8.1, 60+ 7.5 55+12.2 respectively. Which shows a significant reduced in pain and

improvement in the functional outcome.
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Conclusion:

KT (kinesio tape) was found to improve pain and physical functioning of subjects with early
knee osteoarthritis. The results of this study showed significant kinesio tape effects in the
WOMAC subscales: pain, stiffness, and physical function and VAS score. This technique is
recommended for early osteoarthritis not for the late stages. This technique is cost effective
and easily available. WOMAC and VAS score are useful tool in assessing the Knee
functional outcome

Key words: osteoarthritis (OA), Kinesio taping (KT), Western Ontario and McMaster
University Osteoarthritis Index (WOMAC), Visual Analogy Score (VAS)

Introduction:

Knee osteoarthritis (OA) joint disease most commonly occurs in the elderly
population, and it causes significant pain and functional limitations ™ 2 Reduced quadriceps
muscular strength, decreased mobility, and loss of functional ability, all of which result in
proprioception deficits, are among the existing predisposing factors B4}

The patient presents with pain, swelling, stiffness, deformity, decreased range of
motion and disability, which significantly affect the quality of life. The knee is the most
common joint that is affected in the Indian population with Osteoarthritis and plays an
important role in weight bearing and mobility. Knee Osteoarthritis is the leading cause of
chronic disability.

Manual therapy, physical therapy modalities, taping techniques, patient education and
therapeutic exercises, orthosis, and, more recently, extracorporeal shock wave therapy (ESWT)

are all used to treat knee OA [5 ©

Kinesio taping (KT) is a therapeutic technique commonly used to treat knee OA Il KT
is a high-stretch elastic adhesive material that allows the treated area to have free mobility
Physical therapists (PTs) preferred the KT technique for knee OA rehabilitation due to its
positive effects, such as increased quadriceps torque and pain management, as well as negative
effects, such as decreased muscular performance and motor function ["°1 Because of its strong

adherence, KT can be applied directly to the skin and left on for several days. The treatment is
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patient friendly and reasonably easy to use in day-to-day life due to the low risk of skin
irritation 1% It was reported that using KT for 4 weeks reduced pain during the day, when
people are more active, and resulted in a considerable reduction in the use of analgesic )
However, because of a scarcity of research studies, little is known about the impact on clinically
relevant symptoms or the underlying physiological changes that may cause adverse
consequences. As a result, the use and benefits of Kinesio taping are still hotly debated 2 Aim
of the study to know the effectiveness the use of kinesio taping there will be reduced pain and

improvement in the functional outcome of OA knee.

Materials and Methods: This is a prospective study, non-probable sampling technique
Conducted in the Department of Orthopaedics, Sree Mookambika Institute of Medical
Sciences, Kulasekharam from June 2023 to December 2023 for a period of 6 months, the study
participants which include patient aged >40 and <70 years with Osteoarthritis knee population.,
Grade 0, I and Il Osteoarthritis knee (Kellerman and Lawrence classification) with symptoms
for more than 3 months according to the ACR clinical classification criteria and pain score of
more than 4 cm on 10 cm Visual Analogy Score (VAS) will be included in this study And
exclude the patient with aged < 40 years Grade Il and IV- Osteoarthritis knee (Kellerman and
Lawrence classification), Active infection in the knee, Secondary Osteoarthritis, Previous knee
surgery, Previous intra-articular knee injection.

Study procedure:

Kinesio taping technique:

The professionally trained physical therapist or orthopaedic surgeon applied Kinesio
taping twice a week for the entire 6-week study period. The patient is in a supine position with
full knee flexion. Before application, the skin surface was cleaned. This technique involved the
use of two Y-cut strips and two I-cut strips. On the two Y-cut strips, the following effects and
procedures were used: one to increase anterior thigh muscle function (“paper of” tension), and
the other to lower the risk of knee joint effusion. The initial Y-cut strip of one end was placed
on the rectus femoris muscle following the split ends passed through the medial and lateral
sides of the patella and ended in the tibial tuberosity. The other Y-cut strip was placed just
below the tibial tuberosity following the split ends, which passed through the medial and lateral
sides of the patella and ended in the vastus medialis and lateralis muscles. The two Y-cut strips
were tensioned at 0% for the first 5 cm, 10-15% for the middle area, and 0% for the last 2 cm.

The adhesive is activated using the KT technique after each application. Two I-cut strips were
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applied one over the other on the patellar tendon toward the medial and lateral collateral
ligaments to increase the mechanoreceptor stimulation, improve proprioception, and stabilize
the knee. The subject was positioned in the supine position with the knee completely fixed. The
first I-cut strip was applied directly to the inferior border of the patellar tendon with 100%
tension following the adhesive tape was activated. Then the knee was extended to 20-30
degrees, with 75% of the tension applied until the tape reached the medial and lateral collateral
ligaments, which was followed by adhesive activation. Finally, the subject was then instructed
to extend the knee completely and direct the I-cut strip (about 10 cm) ends toward the
posterolateral sides of the thigh with 0% tension and adhesive activation. Following that, the
second strip was applied in the same method of application as the first, but it was applied lower
and only covered half of the first 314}

Data collection methods including settings and periodicity

The Western Ontario and McMaster University Osteoarthritis Index (WOMAC) and the
10 cm Visual Analogy Score (VAS)will be used to assess the response to treatment at various
intervals. The WOMAC will be used as a self-administered test consisting of a 24-item
questionnaire divided into three subscales which measure pain (5 items, score range 0-20),
stiffness (2 items, score range 0-8), and physical function (17 items, score range 0-68) . The
three normalized subscale values will be summed to provide the normalized WOMAC-total
score in the range of O (best score) to 96 (worst score). With the use of WOMAC, a lower score

represented a better outcome.

The VAS, which also will be administrated by the patient, ranged from 0 to 10 cm, with lower
numbers representing less pain and higher numbers representing more pain. All the three
measurements will be used at the time of enrolment in the study before application of the tape
and then the VAS will be measured again at six weeks, three months and six months follow-

up while the WOMAC will also be measured at four weeks, three months and six month.
RESULTS:

The mean age of our study is 58 % Majority of the patients were between 61-70 years of
age.( Figure 1)
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Figure 1: Age of the patients

In our study we had female predominance with 19 (63%) female patients and 11(37%) male

patients. (Figure 2)
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Figure:2 Sex of the patients
In our study we had a mean BMI of 26.1+2.7. 12 patients (40%) had a BMI between 21-25
, 15 patients (50%) had a BMI between 26-30 and 3 patients (10%) had BMI more than 30.
(Figure 3)
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Figure 3: BMI of the patients
Out of 30 patients, 16 patients (53.33%) had right sided osteoarthritis knee and 14 patients
(46.77%) has left sided osteoarthritis knee. (Figure 4)
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Figure 4: Side involved in the patients.
According to Kallgren grading of osteoarthritis knee, 16 patients (53%) had grade-I
osteoarthritis knee and 14 patients (57%) had grade Il osteoarthritis knee. (Figure 5)
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K-L grading

Figure 5: K-L grading of osteoarthritis in the patients
Mean VAS score of 30 patients at pre-procedural, 6 weeks ,3 months and 6 months

follow up are 7.5+2, 7.0£1.5, 5.6£1.4 and 4.5+1.5 respectively. (Figure 6)
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Figure 6: Mean VAS score of patients during follow up.
The mean pain score based on WOMAC score of 30 patients at pre-procedural, 6 weeks

,3 months and 6 months follow up are 17+£1.7, 13+3, 10+2.4 and 7£2.3 respectively. (Figure 7)
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Figure 7: Mean Pain score in WOMAC score of patients during follow up.

The mean Function score based on WOMAC score of 30 patients at pre-procedural, 6
weeks ,3 months and 6 months follow up are 50+4.3, 46+3.7, 43+5.7 and 40+£7.1 respectively.
(Figure 8)
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Figure 8: Mean Function score in WOMAC score of patients during follow up.
The mean stiffness score based on WOMAC score of 30 patients at pre-procedural, 6

weeks ,3 months and 6 months follow up are 6.0£1.2, 5.2+1.4, 4.2+1.3 and 3.5x1 respectively.
(Figure 9)
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Figure 9: Mean Stiffness Score in WOMAC Score of patients during follow up.

In our study mean total WOMAC score of 30 patients at at pre-procedural, 6 weeks ,3
months and 6 months follow up are 74+8.3, 65£8.1, 60+ 7.5 55+£12.2 respectively. (Figure 10)
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Figure 10: Mean WOMAC score of patients during follow up. |
DISCUSSION

In our study the mean age of the study population was is 58 years which was compared
with a study done by K.M. Crossley et al 3, in which the mean age is 56 years which is
comparable with present study and a study by Anna Lina Rahlf et al. [*¢l which shows the mean

age of 64.7 which is also nearly comparable with our present study. (Table 1)

STUDIES MEAN AGE
K.M. Crossley et al. [15] 56 years
Anna Lina Rahlf et al. [*¢] 64.7

Present Study 58 years

Table 1: Comparison of age with other studies.

In our study we had female predominance with 63% female patients and 37 %male
patients. Paola Castrogiovanni et al "1 done a study in which the results were 52% female
patients and 49% male which also shows female predominance and a study done by. In Anna
Lina Rahlf et al. (sl which revealed that, 51% were males and 49% female also shows female

predominance, which is comparable with our present study. (Table 2)

Studies Female (%0) Male (%)

Paola Castrogiovanni [*] 52 49
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Anna Lina Rahlf et al. [18] 51 49

Present Study 63 37

Table 2: Comparison of sex with other studies.

In our present study we had a mean BMI of 26.1+2.7 which was compared with a study
done by Shahul Hameed P K et al. 8 which revealed the mean BMI was 26.65 + 2.85 and
another study doner by Yago Tavares Pinheiro [ Which shows the mean BMI in his study

population was 28.2 + 2.0 which is comparable with present study. (Table 3)

Studies BMI
Shahul Hameed P K et al. [18] 26.65 + 2.85
Yago Tavares Pinheiro et al. [19 28.2+2.0
Present Study 26.1+£2.7

Table 3: Comparison of BMI with other studies.

In our present study the Osteoarthritis were classified based on Kallgren grading of
osteoarthritis knee, 53% had grade-I osteoarthritis knee and 57% had grade Il osteoarthritis
knee. Which is compared with a study done K.M. Crossley et al. 131 which reviled 45% had grade-
| osteoarthritis knee and 57% had grade Il osteoarthritis knee. Which is comparable with our
present study. (Table 4)

Studies K-L Grade 1(%) K-L Grade Il (%)
K.M. Crossley et al. [1°] 45 55
Present Study 53 57

Table 4: Comparison of K-L Grading with other studies.
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In our present study the Mean VAS score of 30 patients at pre-procedural and end of
6 months follow up are 7.5+2 and 4.5+1.5 respectively which is significantly reduced and
the results were statistically significant with p valve of (<0.005). our study is compared with
a study done by Shahul Hameed P K et al. [®] in his study the mean VAS score of Pre-
procedural and end of 6 months follow up are 6.35 + 1.23 and 3.10 £1.12 respectively
which is significantly reduced which is comparable with our present study, and a study done
by Yago Tavares Pinheiro 1 which revealed the mean VAS score of Pre-procedural and end
of 6 months follow up are 6.9+ 1.5and 3.0 +£2.25 respectively which is significantly reduced

which is comparable with our present study. (Table 5)

Studies Mean VAS Score
Pre-procedure End follow-up
Shahul Hameed P K et al. [81 | .35 +1.23 3.10 +1.12
Yago Tavares Pinheiro 1 6.9+ 1.5 3025
Present study 7.5+2 45+1.5

Table 5: Comparison of Mean VAS score with other studies before and follow up.

In our present study the mean pain score based on WOMAC score of 30 patients at pre-
procedural, 6 weeks ,3 months and 6 months follow up are 17+1.7, 13£3, 10+2.4 and 7+2.3
respectively, and the mean stiffness score based on WOMAC score of 30 patients at pre-
procedural, 6 weeks ,3 months and 6 months follow up are 6.0£1.2, 5.2+1.4, 4.2+1.3 and 3.5+1
respectively, which has statistically significant with p valve of (<0.005) which is compared
with a study done by Shahul Hameed P K et al. Mwhich showed that pre-procedural Mean
pain score in WOMAC score was 10.15 + 2.41 and at the end 6 months follow up Mean pain
score in  WOMAC score was 4.15 = 1.39 which is comparable with our study and mean
stiffness score in WOMAC score was 4.30 + 1.75 at pre-procedural and the end of follow up

result was 2.0 £ 0.92 which is comparable with our study. (Table 6)

Studies Mean WOMAC Score Mean WOMAC Score
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(PAIN) (STIFFNESS)

up

Pre-procedure | End follow-up | Pre-procedure | End follow-

Shahul Hameed P K et al. 128l 10.15+2.41 |4.15+1.39 430+1.75 2.0+0.92

Present study 17£1.7 7+£2.3 6.0£1.2 3.5%1

Table 6: Comparison of Mean Pain and Stiffness score in WOMAC score

In our study mean total WOMAC score of 30 patients at at pre-procedural and at the
end of 6 months follow up was 74+8.3and 55+12.2 respectively which is compared with a
study done by Yago Tavares Pinheiro '®1which shows mean WOMAC at pre- procedural was
41.4 £ 21.1 and at the end of follow up the mean total WOMAC was 26.3 £+ 10.9 which is not
comparable with present study.
Conflict of interest: nil

Conclusion:

KT (kinesio tape) was found to improve pain and physical functioning of subjects with
early knee osteoarthritis. The results of this study showed significant kinesio tape effects in the
WOMAC subscales: pain, stiffness, and physical function and VAS score. This technique is
recommended for early osteoarthritis not for the late stages. WOMAC and VAS score are

useful tool in assessing the Knee functional outcome.

Reference :

1. de Rooij M, van der Leeden M, Heymans MW et al (2016) Course and predictors of
pain and physical functioning in patients with hip osteoarthritis: systematic review and
metaanalysis. J Rehabil Med 48(3):245-252.

2. Bricca A, Juhl CB, Steultjens M et al (2019) Impact of exercise on articular cartilage in
people at risk of, or with established, knee osteoarthritis: a systematic review of
randomised controlled trials. Br J Sports Med 53(15):940-947. https://doi.org/
10.1136/bjsports-2017-098661

1061



10.

11.

12.

13.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833, VOL 15, ISSUE 6, 2024

Hinman RS, Crossley KM, McConnell J et al (2004) Does the application of tape
infuence quadriceps sensorimotor function in knee osteoarthritis? Rheumatology
(Oxford) 43(3):331-336.

Takagi S, Omori G, Koga H et al (2018) Quadriceps muscle weakness is related to
increased risk of radiographic knee OA but not its progression in both women and men:
the Matsudai Knee Osteoarthritis Survey. Knee Surg Sports Traumatol Arthrosc
26(9):2607-2614.

de Oliveira MM, Aragéo FA, Vaz MA (2013) Neuromuscular electrical stimulation for
muscle strengthening in elderly with knee osteoarthritis - a systematic review.
Complement Ther Clin Pract 19(1):27-31.

Zhao Z, Jing R, Shi Z et al (2013) Efcacy of extracorporeal shockwave therapy for knee
osteoarthritis: a randomized controlled trial. J Surg Res 185(2):661-666.

Anandkumar S, Sudarshan S, Nagpal P (2014) Efcacy of Kinesio taping on isokinetic
quadriceps torque in knee osteoarthritis: a double-blinded randomized controlled study.
Physiother Theory Pract 30(6):375—-383.

Kaya Mutlu E, Mustafaoglu R, Birinci T et al (2017) Does Kinesio taping of the knee
improve pain and functionality in patients with knee osteoarthritis?: a randomized
controlled clinical trial. Am J Phys Med Rehabil 96(1):25-33. https://doi.org/10.1097/
PHM.0000000000000520

Aktas G, Baltaci G (2011) Does kinesiotaping increase knee muscles strength and
functional performance? Isokinet Exerc Sci 19(3):149-155

Kase K, Wallis J, Kase T (2003) Clinical therapeutic applications of Kinesio taping
method, 2nd edn. Ken Ikai Co., Ltd., Tokyo, Japan

Donec V, Kubilius R (2019) The effectiveness of Kinesio Taping® for pain
management in knee osteoarthritis: a randomized, double-blind, controlled clinical trial.
Ther Adv Musculoskelet Dis 11:1759720X19869135.

Parreira Pdo C, Costa Lda C, Hespanhol LC Jr et al (2014) Current evidence does not
support the use of Kinesio taping in clinical practice: a systematic review. J Physiother
60(1):31-39.

kase K, Wallis J, Kase T (2003) Clinical therapeutic applications of Kinesio taping
method, 2nd edn. Ken Ikai Co., Ltd., Tokyo, Japan

1062



14.

15.

16.

17.

18.

19.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833, VOL 15, ISSUE 6, 2024

Hislop AC, Collins NJ, Tucker K et al (2020) Does adding hip exercises to quadriceps
exercises result in superior outcomes in pain, function, and quality of life for people
with knee osteoarthritis? A systematic review and meta-analysis. Br J Sports Med
54(5):263-271

Crossley KM, Vicenzino B, Lentzos J, Schache AG, Pandy MG, Ozturk H, Hinman
RS. Exercise, education, manual-therapy and taping compared to education for
patellofemoral osteoarthritis: a blinded, randomised clinical trial. Osteoarthritis and
cartilage. 2015 Sep 1;23(9):1457-64.

Rahlf AL, Braumann KM, Zech A. Kinesio taping improves perceptions of pain and
function of patients with knee osteoarthritis: a randomized, controlled trial. Journal of
sport rehabilitation. 2019 Jul 1;28(5).

Castrogiovanni P, Di Giunta A, Guglielmino C, Roggio F, Romeo D, Fidone F, Imbesi
R, Loreto C, Castorina S, Musumeci G. The effects of exercise and kinesio tape on
physical limitations in patients with knee osteoarthritis. Journal of Functional
Morphology and Kinesiology. 2016 Oct 18;1(4):355-68.

Mohamed SH, Alatawi SF. Effectiveness of Kinesio taping and conventional physical
therapy in the management of knee osteoarthritis: a randomized clinical trial. Irish
Journal of Medical Science (1971-). 2022 Dec 17:1-1.

Pinheiro YT, Barbosa GM, Fialho HR, Silva CA, de Oliveira Anunciacéo J, de Almeida
Silva HJ, de Souza MC, de Almeida Lins CA. Does tension applied in kinesio taping
affect pain or function in older women with knee osteoarthritis? A randomised
controlled trial. BMJ open. 2020 Dec 1;10(12):e041121

1063



