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Abstract
Background  Knee osteoarthritis (OA) is the most common kind of arthritis that occurs due to degeneration of the joint 
articular cartilage, producing pain, stiffness, and impaired movement. The objective of the study was to evaluate the short-
term effectiveness of Kinesio taping (KT) plus conventional physical therapy (CPT) and CPT alone in subjects with knee OA.
Materials and methods  Forty male subjects were divided into two groups at random using a parallel assignment, double-
blinded study design, viz., KT with CPT (transcutaneous electrical nerve stimulation and exercise therapy), and CPT alone 
for the period of 6 weeks of treatment. At baseline, third, and sixth weeks, the following outcome measures were taken, 
such as pain intensity (NPRS), knee range of motion (goniometry), Western Ontario and McMaster Osteoarthritis Index 
(WOMAC), and the Time Up and Go (TUG) test.
Statistical analysis  To reveal the patient’s demographic profile concerning the outcome parameters, a descriptive statistic 
was applied. Furthermore, two-way mixed ANOVA and Tukey HSD post hoc tests were used to analyze within and between-
group comparisons in SPSS 20.0.
Results  In both groups, pain and knee flexion were significantly improved during the 6-week period of interventions 
(p < 0.05). WOMAC and TUG test scores improved only in the KT plus CPT group.
Conclusion  KT combined with CPT was found to be more effective than CPT alone in the third and sixth weeks of the treat-
ment. In knee OA, this combination of treatments was found to reduce pain, enhance range of motion, and improve physical 
functioning.
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Introduction

Knee osteoarthritis (OA) joint disease most commonly 
occurs in the elderly population, and it causes significant 
pain and functional limitations [1, 2]. Reduced quadriceps 
muscular strength, decreased mobility, and loss of func-
tional ability, all of which result in proprioception deficits, 
are among the existing predisposing factors [3, 4]. 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, 6].

Kinesio taping (KT) is a therapeutic technique com-
monly used to treat knee OA [7]. KT is a high-stretch elas-
tic adhesive material that allows the treated area to have 
free mobility [8]. Physical therapists (PTs) preferred the 
KT technique for knee OA rehabilitation due to its posi-
tive effects, such as increased quadriceps torque and pain 
management, as well as negative effects, such as decreased 
muscular performance and motor function [7, 9]. Because 
of its strong adherence, KT can be applied directly to the 
skin and left on for several days. The treatment is patient-
friendly and reasonably easy to use in day-to-day life due 
to the low risk of skin irritation [10]. 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 painkillers [11]. Moreover, KT 
stimulates a lymphatic drainage response, which aids the 
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drainage of excess fluid in circulatory pathologies [12]. 
In line with this, KT application reduces excess heat by 
reducing friction, resulting in lifting the skin, and relieving 
pressure on the subcutaneous nociceptors, and it also acts 
as a good stabilizer [13]. Kinesio taping is a conservative 
therapeutic approach for the treatment of musculoskeletal 
disorders that has earned increased attention from phy-
sicians and physiotherapists in recent years. 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 [14].

Exercise therapy (ET) is an important component of 
the treatment for osteoarthritis of the knee [15]. Through 
a mechano-transduction reaction, it affects articular carti-
lage metabolism and changes cartilaginous structure [16]. 
Several systematic reviews have revealed that all types of 
exercise can reduce knee OA joint discomfort and enhance 
physical function [15, 17]. Based on high-quality evidence 
of mid-term and long-term effects, ET is now suggested as 
the recommended treatment for individuals with knee OA 
[18]. A variety of transcutaneous electrical nerve stimula-
tion (TENS) applications are used by PTs to manage pain 
in knee OA patients [19]. TENS can be used in combina-
tion with exercise or physical activity to help relieve pain, 
or it can be used as a separate pain treatment. Furthermore, 
TENS has been demonstrated to reduce pain associated 
with knee OA, perhaps leading to improved function, a 
higher quality of life, and the evasion of surgery [20]. We 
hypothesized that patients who received KT along with 
conventional physical therapy (CPT) over 6 weeks would 
have better ROM, improve functional status, and reduce 
pain compared with patients who received CPT alone in 
the treatment of knee OA. In addition, the findings of 
this study will aid in the development of evidence-based 
guidelines for using Kinesio tape with other therapeutic 
modalities to treat OA-related functional impairments. 
To date, no published study in Saudi Arabia has looked 
into the use of Kinesio taping in conjunction with con-
ventional physical therapy in the treatment of knee  
osteoarthritis.

Methodology

Study design

The effectiveness of Kinesio taping and transcutaneous elec-
trical nerve stimulation with exercises on knee osteoarthritis 
was evaluated using a parallel assignment; a double-blinded 
study design was used in this study.

Protocol registration

The study was approved by the Ethics committee (IRB), 
University of Tabuk and is registered with ClinicalTrial.gov 
(NCT05151627).

Subjects and Randomization

The study included all male subjects with knee pain who vis-
ited two government hospitals. All the subjects were referred 
to the physical therapy clinic by an orthopedic surgeon with 
a diagnosis of osteoarthritis (OA) in the knee. Both radiog-
raphy and a clinical examination showed that they had OA 
changes in the knee joint. Among them, 49 subjects were 
between the ages of 40 and 70. Based on the application 
of both inclusion and exclusion criteria, nine patients were 
excluded, making a total of 40 subjects, and they partici-
pated in this study (Fig. 1). The total duration of this study 
was conducted for 7 months between July 2020 and January 
2021. It is a randomized and double-blinded study.

Inclusion and exclusion criteria

The participants in the study had to meet the following 
requirements: complaining of knee pain that has lasted 
longer than 3 months, and a pain level that is medium (pain 
score greater than or equal to 4) with no knee injuries, 

Fig. 1   Flow chart diagram for the study design model
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treatment not received in another physical therapy clinic 
in the past three months, painful range of motion (ROM), 
significant loss of active and passive ROM due to pain, 
stiffness, and swelling in the knee joint. Subjects were 
excluded if they had a history of knee surgery, any other 
neural, articular, or muscular conditions affecting lower 
limb function, a systemic arthritic condition, or had 
received an intra-articular injection or physical therapy in 
the past 3 months. Following a diagnosis of degenerative 
knee arthritis based on medical imaging such as X-rays, 
MRI, or bone scanning, patients are referred to the physical 
therapy department by an orthopedic consultant. An infor-
mation leaflet explaining the study was given to the partici-
pants. Participants were enrolled and given the option to 
withdraw at any time by signing an informed consent form. 
During the initial evaluation, experienced PTs collected 
demographic information.

Sample size calculation

The exercise effect on OA knee patients was investigated 
using the G power software, which detected a difference 
in WOMAC (Western Ontario and McMaster Universities 
Osteoarthritis) index stiffness from 3.66 ± 2.64 to 2.10 ± 2.26 
[21]. Based on the impact size, each group needed twenty 
patients at 0.05 α level and 0.80 power value. Therefore, 
the total sample size of the sample was estimated to be 40 
subjects (i.e., 20 in each group) in both groups. This total 
sample size would be increased to 49 for a potential dropout 
rate of 20%. Nine subjects were excluded due to knee sur-
gery, recent intra-articular injection and systemic arthritis.

The formula used for sample size calculation is 
n
i
= 2
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 means the difference between two groups, � = SD, 

� is the selected level of significance, and 1 − � is the 
selected power.

Outcome measurement tools

Numerical pain rating scale (NRS)

The average pain intensity was measured during the past 
week, with zero representing no pain and ten representing 
the worst pain [22]. The NRS is an 11-point scale compris-
ing a number from 0 through 10; 0 indicates “no pain,” and 
10 indicates “worst imaginable pain.” Patients are instructed 
to choose a single number from the scale that best indicates 
their level of pain [23].

Goniometric measurement for ROM

Both the knee flexion and extension ROM were measured 
while the subject was in a prone position. The measurement 
was done three times and the average result was obtained.

Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC)

The questionnaire was developed to measure treatment out-
comes in patients with lower extremity osteoarthritis, such 
as pain, stiffness, and difficulty, and it employs a scale to 
categorize the difficulties in activities of daily living. For 
individuals with hip and knee osteoarthritis, the WOMAC 
scale is a valid and reliable outcome measurement [24].

Timed Up and Go (TUG) test

The test combines static and dynamic balance to assess 
a person’s mobility. Getting out of a chair, walking three 
meters, turning around, and returning to the chair to sit. The 
international research OA society recommends a series of 
physical function measures (five performance-based) for 
individuals with hip or knee OA, including the TUG test 
[25]. The aforementioned outcome parameters are measured 
at three-time intervals: 0 week, 3 weeks, and 6 weeks.

Interventions

All patients received 15 min of moist heat from a hydro collator 
pack wrapped in a soft towel put around the afflicted knee before 
beginning the main treatment. In one experimental group, KT fol-
lowed by TENS was applied. After that, an exercise program was 
started. The other experimental group was followed by TENS 
and an exercise program. The purpose of this exercise program 
was to strengthen the muscles of the hip, knee, and ankle [26].

Kinesio taping — 2 times per week 
for 6 weeks

The professionally trained physical therapist 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 
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off” 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 applied one over the other on the patellar 
tendon toward the medial and lateral collateral ligaments to 
increase the mechanoreceptor stimulation, improve proprio-
ception, and stabilize the knee. The subject was positioned in 
the supine position with the knee completely flexed. 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 sec-
ond strip was applied in the same method of application as 
the first, but it was applied lower and only covered half of the 
first (Fig. 2) [10, 27].

Transcutaneous electrical nerve stimulation 
(TENS) — 2 times per week for 6 weeks

In our study, we used the following TENS device settings, such 
as the frequency of 32–50 Hz, the pulse width of 80 ms, and 
symmetrical biphasic waveform. The surface electrodes were 
placed on the medial and lateral superior borders of the patella, 
as well as the medial and lateral inferior borders of the patella. 
The electrodes were not placed on the quadriceps or the ante-
rior leg muscles. The pairs of electrodes kept crossing to cover 
the large surface area. The device intensity was regulated by the 
attending physical therapist until subjects reported a bearable 
tingling sensation.

Exercise therapy program

The exercise therapy training program continued for six 
weeks, two days every week. The recommended American 
Geriatrics Society exercise program was used in this study 

[28] with added exercises. The total duration of each exercise 
session was about 50 min, including warm-up-10 min, resist-
ance exercise-20 min, balance and stability exercise-10 min, 
lower-limb stretching exercise-5  min, and cool-down  
exercise-5 min. The same assigned physical therapist super-
vised all of the sessions (Appendix).

Statistical methods

To reveal the patients’ demographic profile concerning the 
outcome parameters, a descriptive statistic was applied. Fur-
thermore, two-way mixed ANOVA and Tukey HSD post hoc 
tests were used to analyze within-group and between-group 
comparisons in SPSS 20.0.

Results

Demographic variables were subjected to descriptive sta-
tistics in this study, and the findings are shown in Table 1. 
Patients in the KT plus CPT group were on average 
61 years old, while those in the CPT group were 63 years 
old. Similarly, both groups are unique concerning the body 
mass index, which falls between the ranges of 26 and 27. 
Thirty-five percent of patients belonging to the KT + CPT 
group had symptoms for more than 12 months. However, 
45% of patients in the CPT group experienced symptoms 
for 3–6 months. Degenerative changes were mentioned as a 

Fig. 2   A view of the completed Kinesio taping (KT) application on 
the right knee
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major causative factor by most of the patients in both groups, 
as well as a history of pain during sleep. The mean and stand-
ard deviation of measures such as the pain scale, knee ROM, 
WOMAC pain, stiffness, difficulty, and total score, as well 
as the TUG test, are shown in Table 2 for both the KT plus 
CPT and CPT groups.

Table 3 shows that all variables, including pain scale, knee 
ROM, WOMAC pain, stiffness, difficulty, and total score, and 
the TUG test in the KT + CPT group, showed a substantial 
difference in the pre, mid, and post-treatment scores (p < 
0.05). Moreover, a significant difference was observed in the 
CPT group concerning the pain scale, knee flexion ROM, and 
WOMAC stiffness scores measured at three different inter-
vals (p < 0.05). Following the identification of significant 
differences, a Tukey HSD post hoc test was used to compare 
the scores of all parameters in the two-time intervals to see 
whether a significant variation occurs within the group.

The pain scale had a significant mean difference between 
the time intervals as shown in Table 4, namely the first and 
third weeks, the third and sixth weeks, and the first and 
sixth weeks in both groups. In the KT + CPT group, the 
mean difference observed between the first and third weeks 
and the first and sixth weeks was statistically significant in 
terms of knee flexion ROM, WOMAC pain, stiffness, dif-
ficulty, and total scores. In the KT + CPT group, the mean 
difference in TUG test values recorded between the first 
and sixth weeks similarly showed a significant value at 
the 0.05 level. Between the first and third weeks, the third 
and sixth weeks, and the first and sixth weeks in either 
group, there was no significant difference in the mean 
scores of knee extension ROM. Furthermore, the mean 
difference between the first and third weeks, as well as 
the first and sixth weeks, in the CPT group, was statisti-
cally significant at the 0.05 level in terms of knee flexion 
ROM, WOMAC stiffness, difficulty, and overall scores. 
Additionally, the mean difference measurement between 
the first and third weeks, third and sixth weeks, and first 
and sixth weeks did not show any significant improvement 
concerning the WOMAC pain score and TUG test in the 
CPT group (p < 0.05).

Discussion

Our research results showed the majority of knee OA 
patients tolerated the 6-week course of Kinesio Tex Gold 
FP (5 cm × 5 m) knee taping very well. There were no sig-
nificant adverse effects or functional deterioration that would 
force the intervention to be discontinued. Clinically relevant 
improvements in pain, knee flexion ROM, and the functional 
activities of WOMAC and Timed Up and Go tests were seen 
in the KT with CPT group. However, although we found 

Table 1   Demographic measures are presented as mean and standard 
deviations for both treatment groups

PT physical therapy, BMI body mass index

Demographic 
measures

Kinesio taping plus 
conventional PT group
Mean ± standard  
deviation

Conventional PT 
group
Mean ± standard 
deviation

Age 60.60 ± 9.43 63.40 ± 7.98
Smoking 1.50 ± 0.51 1.45 ± 0.51
Causative factor 1.55 ± 1.14 1.35 ± 0.67
BMI 26.65 ± 2.85 27.72 ± 2.41
Dominant 1.70 ± 0.66 1.60 ± 0.60
Duration 2.00 ± 0.86 1.80 ± 0.83
Occurrence 1.75 ± 0.44 1.90 ± 0.31
Type of treatment 1.55 ± 1.15 1.60 ± 1.14
Sleep pain 1.45 ± 0.51 1.40 ± 0.50

Table 2   Mean and standard deviation of all the outcome parameters at 0 weeks, 3 weeks, and 6 weeks

PT Physical therapy, SD standard deviation, ROM range of motion, WOMAC Western Ontario and McMaster Universities Osteoarthritis Index, 
TUG​ Timed Up and Go test

Outcome measures Kinesio taping plus conventional PT group Conventional PT group

0 weeks
Mean ± SD

3 weeks
Mean ± SD

6 weeks
Mean ± SD

0 weeks
Mean ± SD

3 weeks
Mean ± SD

6 weeks
Mean ± SD

Pain scale 6.35 ± 1.23 4.20 ± 1.15 3.10 ± 1.12 6.80 ± 1.32 5.10 ± 1.17 4.05 ± 1.15
Knee ROM Flexion 120.85 ± 8.20 128.55 ± 5.41 129.70 ± 5.13 122.70 ± 8.27 129.45 ± 6.93 131.85 ± 5.25

Extension 0.45 ± 0.94 0.20 ± 0.62 0.00 ± 0.00 0.30 ± 0.73 0.25 ± 0.64 0.00 ± 0.00
WOMAC score Pain 10.15 ± 2.41 5.15 ± 1.69 4.15 ± 1.39 9.85 ± 4.07 8.50 ± 3.52 7.35 ± 2.74

Stiffness 4.30 ± 1.75 3.10 ± 1.48 2.00 ± 0.92 4.95 ± 1.36 3.30 ± 1.03 2.90 ± 1.02
Difficulty 31.05 ± 8.35 16.40 ± 6.72 15.80 ± 6.63 23.85 ± 4.11 17.95 ± 6.39 16.95 ± 5.17
Total 45.50 ± 11.36 21.9 ± 6.53 21.95 ± 7.67 37.95 ± 6.19 29.65 ± 8.82 27.6 ± 7.05

TUG test 9.55 ± 1.13 8.80 ± 1.47 8.08 ± 1.21 9.13 ± 1.40 8.65 ± 1.35 8.15 ± 1.20
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the CPT group alone showed significant improvement in 
pain reduction and knee flexion ROM, at the same time, 
this group did not produce any detectable benefit in knee 
functioning as assessed by WOMAC and TUG tests.

Within the scope of these principles, two different therapy 
approaches (KT plus CPT and CPT alone) were chosen for 
management in this study. Baseline demographic and clini-
cal outcome variables demonstrate a homogenous presenta-
tion among the study groups (p > 0.05). The chosen KT 
method is suitable for our treatment application based on 
the clinical findings. Our study results showed that KT plus 
CPT can reduce pain in knee OA patients. The same study 
report was revealed to the authors of their study that, in a 
geriatric population, the KT with CPT group showed more 
significant relief in knee pain after 3 weeks of intervention 
than the CPT group [29]. The lifting effect of KT also cre-
ates more space between the dermis layer and the muscle. 
By lowering pressure on pain receptors beneath the skin, the 
additional space is claimed to reduce pain [7]. These results 
show that, when compared to other therapies, KT can help 
individuals with knee OA relieve pain and improve joint 
function. Even though most included trials found KT to be 
useful in the management of knee OA, there were a few 
studies that did not show it to be useful for knee OA [30]. 
Thus, the author claimed that three consecutive days of KT 
application resulted in pain relief, joint stiffness reduction, 
and enhanced knee function [31], but this was contradicted 
by a trial conducted by Rahlf et al. in 2018 [32]. As a result, 
more investigation into the true underlying mechanism for 

the beneficial taping benefits is needed. Aside from the KT 
application, the researchers intend to add transcutaneous 
electrical nerve stimulation (TENS) as a combination ther-
apy to see benefits from the treatment. The function of the 
TENS increases adrenocorticotropic hormone production 
and plasma levels, as well as beta-endorphin levels. Pre-
vious research has shown that TENS can reduce the need 
for analgesics for postoperative pain [33]. In our study, KT 
with TENS, statistically significant improvements were 
observed in the VAS pain scale in patients with KT and 
CPT at 6 weeks of treatment.

Patients with knee OA may have joint stiffness, which 
can lead to a reduction in range of motion. The evidence for 
the positive effects of exercise on knee OA was determined 
to be of high to moderate quality in a Cochrane comprehen-
sive review [10]. Besides the above, KT may provide tactile 
stimulation and mechanical support as long as the patients 
insist on doing their exercises. Exercise is well known for 
reducing pain, strengthening muscles, and improving bal-
ance control around the affected knee joint. In addition, it 
reduces joint space narrowing, increases the proteoglycan 
content in the cartilage, and also has disease-modifying ben-
efits [34]. Both groups improved their knee flexion ROM 
statistically significantly in our study, and the beneficial 
effect lasted for six weeks, with a lesser amount of extension 
deficiency. A similar study found that knee flexion improved, 
but knee extension remained unchanged [8]. In contrast to 
our findings, the authors found no evidence of a favorable 
effect of KT on ROM. However, KT, on the other hand, is 

Table 3   Analysis of pain, knee ROM, WOMAC, and TUG tests of subjects in both experimental groups (ANOVA)

NS nonsignificant
*p-value < 0.05 shows significant

Outcome variables Kinesio taping plus conventional PT group Conventional PT group

Sum of squares df Mean square F (p-value) Sum of squares df Mean square F (p-value)

Pain scale Between weeks 109.300 2 54.650 40.168* 
(p < 0.000)

77.033 2 38.517 26.152* 
(p < 0.000)Within weeks 77.550 57 1.361 83.950 57 1.473

Knee ROM-
flexion

Between weeks 926.233 2 463.117 11.312* 
(p < 0.000)

900.300 2 450.150 9.375* 
(p < 0.000)Within weeks 2333.700 57 40.942 2735.700 57 47.995

Knee ROM-
extension

Between weeks 2.033 2 1.017 2.400NS 
(p = 0.100)

1.033 2 0.517 1.641NS 
(p = 0.203)Within weeks 24.150 57 0.424 17.950 57 0.315

WOMAC score-
pain

Between weeks 413.333 2 206.667 58.418* 
(p < 0.000)

19.633 2 9.817 0.990NS 
(p = 0.378)Within weeks 201.650 57 3.538 565.100 57 9.914

WOMAC score-
stiffness

Between weeks 52.933 2 26.467 13.005* 
(p < 0.000)

47.233 2 23.617 17.961* 
(p < 0.000)Within weeks 116.000 57 2.035 74.950 57 1.315

WOMAC score-
difficulty

Between weeks 2983.633 2 1491.817 28.167* 
(p < 0.000)

356.133 2 238.067 3.879NS 
(p = 0.073)Within weeks 3018.950 57 52.964 1204.450 57 26.148

WOMAC score-
total

Between weeks 7410.433 2 3705.217 48.243* 
(p < 0.000)

1001.433 2 600.717 4.136NS 
(p = 0.092)Within weeks 4377.750 57 76.803 2950.300 57 55.268

TUG test Between weeks 21.612 2 10.806 6.571* 
(p < 0.003)

9.703 2 4.852 2.787NS 
(p = 0.070)Within weeks 93.742 57 1.645 99.225 57 1.741
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commonly used to relieve pain, edema, and inflammation, 
provide mechanical support, increase range of motion, and 
improve gait patterns, and patient functional outcomes [8].

As knee OA progresses, a vicious circle of pain–weakness– 
pain develops, resulting in functional deficits, decreased 
ROM, and a loss of muscle strength [8]. When compared 
to the placebo group, previous meta-analyses concluded 
that the KT group showed significant improvements in 
self-reported pain during activity, knee-related health sta-
tus, and proprioceptive sensibility [35]. Certainly, the knee 
WOMAC scores are routinely used in assessing knee OA 
patients’ activities of daily living. In our study, the WOMAC 
subscales and total scores in the KT plus CPT group who 
received the treatments weekly twice showed significant 

improvement when compared to the WOMAC scores in 
the CPT group. However, only at 0–3 and 0–6 weeks did 
the KT with CPT group show a substantial improvement 
in WOMAC pain, stiffness, and total scores. The results of  
follow-up investigations with 3,705 patients with knee dif-
ficulties revealed that the pain indices were significantly 
reduced among the WOMAC subitems, according to the 
other study [36]. Based on the findings, KT application 
stimulates the muscles surrounding the knee joint, where 
abnormal muscle tonus develops as a result of wear and tear 
and articular cartilage degeneration. This aids muscle home-
ostasis and gradually reduces pain and stiffness, preventing 
the muscle tonus state from worsening and allowing knee 
joint function to improve [37].

Table 4   Tukey HSD post hoc 
test of outcome parameters 
among different time intervals 
in both groups

0 weeks, pre; 3 weeks, mid; and 6 weeks, post-measurement scores
*MD mean difference
p-value < 0.05 shows significant

Outcome variables Mean Kinesio taping plus  
conventional PT group

Conventional PT 
group

MD Significant 
(p-value)

MD Sig-
nificant 
(p-value)

PAIN scale Pre Mid 2.15* 0.000 1.70* 0.000
Pre Post 3.25* 0.000 2.75* 0.000
Mid Post 1.10* 0.012 1.05* 0.022

Knee ROM-flexion Pre Mid 7.70* 0.001 6.75* 0.009
Pre Post 8.85* 0.000 9.15* 0.000
Mid Post 1.15 0.837 2.40 0.521

Knee ROM-extension Pre Mid 0.25 0.450 0.05 0.957
Pre Post 0.45 0.082 0.30 0.218
Mid Post 0.20 0.598 0.25 0.343

WOMAC score-pain Pre Mid 5.00* 0.000 0.75 0.733
Pre Post 6.00* 0.000 1.40 0.345
Mid Post 1.00 0.221 0.65 0.792

WOMAC score-stiffness Pre Mid 2.30* 0.000 1.65* 0.000
Pre Post 1.20* 0.002 2.05* 0.002
Mid Post 1.10* 0.004 0.40 0.516

WOMAC score-difficulty Pre Mid 14.65* 0.000 5.90* 0.002
Pre Post 15.25* 0.000 6.90* 0.000
Mid Post 0.60 0.967 1.00 0.823

WOMAC score-total Pre Mid 23.60* 0.000 8.30* 0.002
Pre Post 23.55* 0.000 10.35* 0.000
Mid Post 0.05 1.000 2.05 0.660

TUG test Pre Mid 0.75 0.163 0.48 0.480
Pre Post 1.47* 0.002 0.98 0.056
Mid Post 0.72 0.187 0.50 0.459
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The TUG test is recommended by the International 
Osteoarthritis Research Society as a performance-based 
measure of physical function in subjects with hip and 
knee OA [25]. Furthermore, among sit-to-stand tests 
for hip/knee OA, the TUG test was shown to have the 
best evidence of measurement [25]. Our study shows a 
remarkable improvement in KT plus CPT groups in terms 
of TUG durations of 0–6 weeks. The KT plus exercise 
group improved more than the exercise group alone in 
terms of ambulatory performance in knee OA, accord-
ing to the study by Castrogiovanni et al. in 2016 [38]. 
As a result, the findings of the prior study are compat-
ible with our findings. In conclusion, KT combined with 
CPT is more effective than conventional physical therapy 
alone in treating knee OA in terms of pain reduction, 
increase range of motion, and improved physical func-
tion activities.

Recommendations

Large sampling, well-structured study design, and rand-
omized controlled trials in multiple centers are needed to 
assess the long-term effects of Kinesio taping combined with 
conventional physical therapy versus conventional physical 
therapy alone for knee OA.

Study limitations

The study sample was limited to the male gender only. There 
was also no control group, so the improvement in the usual 
care group could be attributed to normal resolution.

Conclusions

Kinesio taping plus conventional physical therapy showed 
statistically significant effects on pain reduction, increased 
range of motion, and improved functional activity in the 
third week and was similarly effective in the sixth week of 
treatment in patients with knee osteoarthritis. TENS and 
exercise programs for knee osteoarthritis patients have also 
been proven to be safe and effective, mainly reducing pain, 
and improving ROM. Kinesio taping could be an alternate 
therapy option for knee OA, particularly if an immediate 
effect is desired.

Appendix. Exercise therapy protocol

Static Quadriceps Exercise

Instruct the participant to contract the 

quadriceps by extending the knee, applying

pressure on the towel, and holding for 5 

seconds while in a supine posture with the 

knee fully extended. Getting through 1 set of

10 repetitions.

Straight Leg Raising

The participant was instructed to lie on their

back with one knee completely extended and 

the other knee bent 90 degrees. The

participant is then instructed to elevate the 

straight leg and hold for 3 seconds before

returning to the starting position. Getting 

through 1 set of 10 repetitions.

Hamstring Set

With the participant in a supine position and

both knees flexed to 90 degrees, the 

participant was instructed to contract the 

hamstring by pressing the heels into the mat

and holding for 5 seconds. Getting through 1 

set of 10 repetitions.

Bridging

The participant was instructed to lie on their

back with their legs flexed and raise their

hips off the floor for 3 seconds. Getting 

through 1 set of 10 repetitions.

Single Leg Bridging

The participant was instructed to lie on their

back with one knee bent and the other leg 

straight with 70 degrees of hip flexion on the

opposite side. They were then instructed to

lift their hips off the floor and hold for 3 

seconds. Getting through 1 set of 10

repetitions.

Prone Leg Curl Exercise

With the participant in a prone posture, 

instruct him or her to maintain an extended 

head/back and arms while flexing the knees

to a 90-degree angle for 30 seconds. Getting 

through 1 set of 10 repetitions.

Stability Ball Leg Curl

The participant was instructed to lie on their

back with their knees and heels flexed on the

Stability Ball, and then to raise their hips off

the floor for 30 seconds. Getting through 1

set of 10 repetitions.
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Manual Resistance Knee Extension Exercise

The participant was directed to sit on a

quadriceps table and to extend the knee

against the therapist's resistance. 10

repetitions in 1 sets were carried out.

Vastus Medialis Strengthening Exercise

In a chair with a straight back, the participant 

was instructed to do hip adduction and

internal rotation with knee extension for 1

minute (10 minutes). With a quadriceps table

and a weight cuff around the participant's 

ankle, the quadriceps were worked with 

resistance for 1 set of 10 reps.

Stability Ball Leg Curl

The participant was required to sit on a

quadriceps table and do 1 set of 10

repetitions of extending their knee against

the resistance provided by the quadriceps

table.

Weight Cuff Knee Extension

The participant was instructed to sit on a

quadriceps table and extend the knee against

the resistance generated by the cuff weight 

for a total of 10 repetitions in 1 set.

Wall Slide

The participant was instructed to lean against

the wall while standing, then slowly slide

against the wall by flexing the hips and knees

to a 90-90 angle while maintaining an upright 

trunk. Then maintaining this position for 30

seconds. Performing 1 set of 10 repetitions.

Ball Kicking Exercise

For 5 minutes, the participant kicked the ball

against the wall. They were instructed to take

a 30-second break after every minute and to 

complete 4 sets of 12 repetitions, with a 30-

second break between two consecutive sets.

Step Ups

The participant was instructed to stand with 

one leg on the ground and the other leg on the

step board while maintaining an upright 

trunk position. The participant was then 

instructed to step up while maintaining the 

alignment of the hip, knee, and foot.

Performing 1 set of 10 repetitions.

Heel Rise

The participant was instructed to stand with 

their hands on a chair for support, then to 

slowly raise their heels off the floor, hold for

3 seconds, and then return slowly to the 

starting position. Performing 1 set of 10

repetitions.

Butt Kick
The participant was instructed to stand with 

hands on a chair for support, bend one knee

slowly till it touched the butt, hold for 3 

seconds, and then return slowly to the 

beginning position. Performing 1 set of 10

repetitions.

Step Back Lunges

The participant was instructed to stand with 

one leg firmly planted on the ground, then

move the opposite leg backward while 

bending the knee until it was 2 inches from

the ground. Holding for 3 seconds, then

returning to the starting position. Performing

1 set of 10 repetitions.
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