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Effects of Taping on Pain and Functional Outcome of Patients with Knee
Osteoarthritis: A Pilot Randomized Single-blind Clinical Trial

Abstract

Background: To determine the effects of knee taping in combination with exercise and
medical treatment on functional outcome and pain of patients with knee osteoarthritis (OA).
Materials and Methods: In a randomized single-blinded clinical trial, 36 patients with knee OA
were randomly assigned to two study groups. Both groups received exercise and medical therapy
for 6 weeks. In addition, the first group (20 patients) received taping in the first 3 weeks. Pain
severity (assessed by visual analog scaling), weekly amount of analgesics consumption, timed get up
and go test (TUG), and step tests were recorded at baseline, 3 and 6 weeks after the treatment and were
further compared between two study groups. Results: There was no significant difference between two
groups in pain severity score (P = 0.228), step test score (P = 0.771), TUG test score (P = 0.821) and
weekly amount of analgesics consumption (P = 0.873) at baseline. After 3 weeks, weekly amount of
analgesics consumption (P = 0.006), pain severity (P < 0.001) was significantly lower in taping group
whereas step test score (P = 0.006) was significantly higher in the taping group. After 6 weeks, patients
in taping group had significantly lower pain severity (P = 0.011) and higher step test score (P = 0.042).
However, there was no significant difference in TUG test score (P = 0.443) and weekly amount of
analgesics consumption (P = 0.270) between two groups. Conclusion: Therapeutic knee taping may be
an effective method for short-term management of pain and disability in patients with knee OA.
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Knee OA involves different compartments
that may result in modification of weight
bearing of the knee leading to disturbing
the weight and stress on the other
compartments of the joint.® Involvement
of patellofemoral compartment can cause
severe pain especially within climbing
stairs, squatting, or kneeling.[*! In addition,
patellar misalignment led to improper
distribution of forces on the lateral facet
that can trigger these manifestations.[®
One of the treatments which is applied for
management of knee OA and chronic knee
pain is knee taping which is application of
adhesive rigid strapping tape to the patella
and/or associated soft tissue structures.[*-!3!
Taping of knee can reduce knee pain by
improving patellofemoral alignment and
lowering  mechanical stress on soft
tissues.[''21 Various taping methods have
been applied in different studies.[*!114-16]
Since the inflamed soft tissue may be
worsened with stretch, taping is used to
reduce the load in infra-patellar fat pad or
pesanserinus.'?! Taping can also enhance
muscle performance and activity.!'! Taping

Introduction

Osteoarthritis (OA) is the most common
type of arthritis associated with high
morbidity and disability especially in
the elderly.!! Because of the aging of
populations and due to the obesity, a major
risk factor is increasing in prevalence;
the occurrence of OA is on the rise.l! In
the United States, OA prevalence will
increase by 66-100% by 2020."" Knee OA
is among the most common types of the
diseases being associated with limitation
of daily activity, severe pain, stiffness,
swelling, and limitations of joint range of
motion.””’ The goals of the treatment of OA
are to alleviate pain and minimize loss of
physical function. To the extent that pain
and loss of function are consequences
of inflammation, of weakness across the
joint, and of laxity and instability, the
treatment of OA involves addressing each
of these impairments.’) Comprehensive
therapy consists of a multimodality
approach including nonpharmacologic and
pharmacologic elements.>

How to cite this article: Taheri P, Vahdatpour B,
Asl MM, Ramezanian H. Effects of Taping on Pain
and Functional Outcome of Patients with Knee
Osteoarthritis: A Pilot Randomized Single-blind
Clinical Trial. Adv Biomed Res 2017;6:139.

Received: December, 2015. Accepted: April, 2016.

This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Parisa Taheri,
Babak Vahdatpour’,
Mahboobeh
Mashayekhi Asl,
Hadis Ramezanian
From the Department of
Physical Medicine and
Rehabilitation, Isfahan
University of Medical Sciences,
'Department of Physical
Medicine and Rehabilitation,
Isfahan University of Medical

Sciences, Al-Zahra Hospital,
Isfahan, Iran

Address for correspondence:
Dr. Babak Vahdatpour,
Department of Physical
Medicine and Rehabilitation,
Isfahan University of Medical
Sciences, Al-Zahra Hospital,
Sofeh Avenue, Isfahan, Iran.
E-mail: vahdatpour@med.mui.
ac.ir

Access this article online

Website: www.advbiores.net

DOI: 10.4103/2277-9175.218031

Quick Response Code:

© 2017 Advanced Biomedical Research | Published by Wolters Kluwer - Medknow




Taheri, et al.: Taping for knee osteoarthritis

also override the pain signals via stimulating sensory
nerve endings of the skin (gate theory).'? It is now
hypothesized that taping of patella can improve patellar
proprioceptive and sense of mechanical stability.["!]
Recently, Ojaghi et al." demonstrated that knee taping and
elastic bondage is associated with improved patellofemoral
pain along with improved dynamic postural control.

However, there are conflicting results in effectiveness of
taping in reducing pain in patients with OA. According
to these contradictory results and because this method is
very safe, with few side effects and relatively inexpensive
compared with other therapeutic methods, the need for
further studies in this field are obvious. The present study
was performed to determine the effects of knee taping in
combination with exercise and medical treatment on the
functional outcome of patients with knee OA.

Materials and Methods
Study population

This was a prospective randomized single-blind clinical
trial being performed in a 4-month period from June to
September 2014 in Al-Zahra Hospital, a tertiary health care
center affiliated with Isfahan University of Medical Sciences.
We included a total number of 44 patients who suffered
from knee pain and diagnosed as knee OA with radiological
Grade II to III (based on Kellgren—Lawrence grading scale)
that referred to our center for management. All the patients
were diagnosed to have OA according to the American
Colleague of Rheumatology for diagnosis of knee OA.P"
We excluded those with allergic reaction to tape or any skin
problem that prevents the tape (based on the history and
clinical signs of dermatologic allergic reaction), presence
of any inflammatory arthritis, history of any injection at
knee or any surgical intervention in this part within the
last 6-month, suspicion to other pathologies in the knee,
severe obesity (body mass index >30 kg/m?), OA Grade 1V,
the instability of the knee joint (determined by physical
examination and radiology), cardiovascular disorders (due to
cardiovascular side-effect of celecoxib), trauma to the knee
during the study, no following the treatment by patients, and
performing physiotherapy within treatment schedule. The
study protocol was approved by Institutional Review Board
and Medical Ethics Committee of Isfahan University of
Medical Sciences. All the patients provided their informed
written consents before inclusion in the study. The study
protocol is also registered with Iranian registry for clinical
trials (www.irct.ir; IRCT2015041021673N1).

Randomization and intervention

After explaining the objectives and procedures of the
study, the patients were randomly assigned by the
computerized block randomization method to two
treatment groups including taping group (n = 22) who
received taping (in first 3 weeks) combined with exercise
therapy (Paksaman® Standard Knee Tapes, Paksaman
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Corporations, Tehran, Iran) and medical therapy and control
group (n = 22) who received only exercise and medical
therapy. Taping was performed bilaterally. In our taping
method, we used three tape straps: The first Y-shaped tape
was placed from top to bottom of the knee, the second
Y-shaped tape was placed from the lateral to the medial of
the knee, and the third I-shaped tape was placed over the
vastus medialis obliquus (VMO) [Figure 1].

Study protocol

Patients in two groups were equally received necessary
training to reduce the pressure on the affected knee by
recommendation to losing weight, refraining from kneeling,
as well as training some especial exercises. These exercises
were taught to all the participants in three consecutive
sessions. These included stretching the hamstring and calf
muscles (holding stretch for 30 s, repeating the stretch
throughout the session at least 5 times, three sessions
per day) and strengthening quadriceps muscles (holding
contraction of muscle for 10 s, repeating it throughout the
session at least 5 times, three sessions per day). The volume
and frequency of the exercise was checked by self-reported
diary. Drug therapy in both groups performed also equally
including similar doses of celecoxib (100 mg, 1-3 capsules
per day according to the pain severity that might be reduced
by lowering the pain). Patients were prohibited taking
other analgesics during treatment schedule. In addition to
exercise therapy and medical therapy, the taping group
received taping in three consecutive weeks. Tapes were
replaced at each session and remained retained during the
week. In case with the separation of the tape (which is very
rare occurrence), the patient was referred to renew it. For
all participants, pain severity was assessed using 100 mm
visual analog scaling (VAS) method. To ensure that
decrease in VAS score is not due to increase of analgesics,
weekly amount of celecoxib capsules consumption was
assessed. Furthermore, for measurement of taping effect
on disability, timed get up and go test (TUG)?! and step
testsi?? were scheduled. These are validated and reliable

Figure 1: Knee taping method in the current study. Accordingly three tape
straps were used: The first Y-shaped tape was placed from top to bottom of the
knee, the second Y-shaped tape was placed from the lateral to the medial of the
knee, and the third I-shaped tape was placed over the vastus medialis obliquus
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functional test in knee OA.*¥ In brief, the primary endpoint
of the study was the pain intensity measured by VAS
scale, results of TUG and step tests after 3 and 6 weeks
of therapy. The secondary endpoints were the weekly
amount of analgesic use after 3 and 6 weeks of therapy.
All scores were assessed blindly by different physiatrist
before the beginning of treatment as well as 3 and 6 weeks
after the initial assessment. The patient and those applying
the tapes were informed of the study group. Thus, it is a
single-blinded study.

Statistical analysis

To have 85% power to detect 5% difference in mean VAS
scores between two study groups, with the perception of
o = 0.05, a total number of 18 patients were required for
each study group. We included 44 patients to compensate
for those who do not follow the study protocol to the
end. Statistical package for social sciences (SPSS Inc.,
Chicago, IL, USA) version 20.0 was used for statistical
analysis. Results are presented as mean + standard
deviation for quantitative variables and were summarized
by frequency (percentage) for categorical variables. The
nonparametric variables were compared between two
study groups using Chi-square test. Parametric variables
with normal distribution were compared using independent
sample ¢-test. Repeated measure test was used to compare
the trends in changes of pain intensity (VAS), step test,
TUG and amount of analgesic consumption between
groups. Paired ¢-test was used to compare the results within
groups. All the comparing results are reported with 95%
confidence interval (CI). A two-sided P value of <0.05 was
considered statistically significant.

Results

Two patients from taping group (one due to allergic
reaction to tape and other due to trauma to knee) and
six patients from control groups (one patient due to
physiotherapy during scheduled period, another patient due
to knee effusion and 4 patients withdrew to seek treatment)
excluded from study and finally 20 patients remained in the
taping group and 16 patients in control group [Figure 2].
As shown is Table 1, the baseline characteristic was
comparable between two study group. Both study
groups had also comparable pain intensity measured by
VAS (P = 0.228), step test (P = 0.771), TUG (P = 0.821),
and weekly amount of analgesic use (P = 0.873) before the
study.

Table 2 summarizes the trends in changes of VAS, step
test, TUG, and weekly amount of analgesic use in two
study groups. We found that the pain intensity decreased
significantly in both study groups after 6 weeks of
intervention. Although the step test increased significantly
in taping group (P < 0.001; CI 95%: 0.349 [-3.4—2.1]),
it remained steady in control group (P = 0.101;
CI 95%: 0.53 [-2.1-0.193]) after 6 weeks of therapy.
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Figure 2: CONSORT flow diagram of the study

Table 1: Baseline characteristics of 36 patients with
knee osteoarthritis undergoing knee taping and medical
therapy (n=20) or medical therapy alone (n=16)

Variable Taping Control P
group (n=20) group (n=16)
Age (years) 56.4+6.4 56.1+6.3 0.848
Gender (%)
Men 1(5.0) 3 (18.75) 0.303
Women 19 (95.0) 13 (81.25)
Grade (%)
I 6 (30.0) 6(37.5) 0.756
11 14 (70.0) 10 (62.5)
Pain severity (VAS) 7.70+£2.22 7.04+1.52 0.228
Step test 10.754£3.16 11.00+3.09 0.771
TUG 9.10+3.38 9.35+3.35 0.821
Analgesics 9.40+4.27 9.65+5.09 0.873

TUG: Timed get up and go, VAS: Visual analog scale

The TUG test did not decrease significantly in both
study groups. However, the weekly amount of analgesics
consumption decreased significantly in taping group
(P < 0.001; CI 95%: 0.96 [2.78-6.18]) while it did
not change in control group (P = 0.079; CI 95%:
1.69 [-0.41-6.76]) after 6 weeks of intervention [Table 2].

We found that those who received knee taping had
significantly lower VAS after 3 (P < 0.001) and
6 (P =0.011) weeks of therapy when compared to control
group. In the same way, the step test was significantly
higher after 3 (P = 0.006) and 6 (P = 0.042) weeks of
therapy in taping group when compared to control group.
The weekly amount of analgesic use was also lower in
taping group after 3 weeks of intervention (P = 0.006).
There was no significant difference between two study
groups regarding the weekly amount of analgesic use after
6 weeks of therapy (P = 0.270); in addition, the TUG
results were comparable between two study groups during
the follow-up. Just 1 (5.0%) patient in knee taping group
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experienced tap separation that referred for renewing it.
These results are summarized in Table 3.

Discussion

Treatment of OA is certainly based on a combination of
treatment protocols including physical therapy, medical
therapy, exercise-based therapy and even psychological
counseling!*! Although the position of all pointed treatment
in improvement of knee function and pain relief has been
clearly identified, but the role of taping in relieving disease
symptoms remains uncertain. A systematic review claimed
that there is no strong evidence for the effectiveness of
taping in knee OA.?* But another one, emphasize that knee
taping effectively relieves knee pain.*! Arora et al. studied
immediate effect of taping in patients with knee OA and
concluded significant pain relief and improvement in
disability.?) Hinman et al. had also shown that therapeutic
tape reduces pain and disability (assessed by SF-36) in
people with OA of knee 3—6 weeks after taping.t'!]

In our study, we showed that the use of taping concurrently
with other protocols not only can relieve knee pain even
3 weeks after tape removal but also can significantly
improve knee function in a mid-time period. One advantage
of our study was that we concurrently measured amount

of analgesics consumption to be sure that change in VAS
score is not caused by increasing amount of analgesic
consumption. Another advantage was measurement of
disability with two wvalidated tests (step test and TUG).
Arora et al. studied effect of taping in disability by
functional test, just immediately after taping.?®! However,
we measured it during 6 weeks (3 weeks with tape
and 3 weeks after tape removal). Hinman er al.' had
also shown that therapeutic tape reduces disability by
self-reported questionnaires (SF-36). However, we used
performance base functional tests, and our study confirmed
their result. In applying taping method, it should be
considered that despite beneficial effects of this technique
it has negligible side effects (only one case showed mild
allergic reaction to tape) and low cost. Especially in old
patients, diabetic and renal insufficient patients with knee
OA, that have limitations in analgesics consumption, taping
is a safe and effective methods for pain relief.

Based on previous research,!'” applying McConnell
taping and elastic bandage can reduce pain in patients
with patellofemoral pain. Another study presented criteria
for successful taping and standard bandage which was
pain reduction on VAS scale. Therefore, increased reach
distances after taping might occur due to the following

Table 2: Trends in the changes of pain intensity visual analog scale, step test, timed get up and go and amount of
analgesic consumption in 36 patients with knee osteoarthritis undergoing knee taping and medical therapy (#=20) or
medical therapy alone (n=16)

Variable Taping group (n=20) Control group (n=16)

Baseline 3 weeks 6 weeks P* Baseline 3 weeks 6 weeks P*
VAS 7.70+£2.22 2.44+0.31 2.0+1.13 <0.001 7.04+£1.52 5.61£1.9 4.13+2.3 <0.001
Step test 10.7£3.16 13.4543.5 13.743.4 <0.001 11.0+3.09 11.142.1 11.942.9 0.101
TUG 9.10£3.38 7.3242.11 7.814£2.0 0.067 9.35+3.35 8.6242.5 8.41+2.7 0.203
Analgesics 9.40+4.27 4.40+2.64 4.60+1.9 <0.001 9.65+5.09 8.8244.3 6.47+3.1 0.079

*P<0.05 is considered statistically significant for trend in changes of VAS, step test, TUG and amount of analgesic consumption in two different
study groups using repeated measure test. TUG: Timed get up and go, VAS: Visual analog scale

Table 3: Comparing the pain intensity, step test, timed get up and go and amount of analgesic consumption in
36 patients with knee osteoarthritis undergoing knee taping and medical therapy (n=20) or medical therapy
alone (n=16)

Variable Taping Control 95% CI P
group (n=20) group (n=16)
VAS (weeks)
3 2.44+0.31 5.61£1.9 —3.6 (—4.6--2.5) <0.001
6 2.0+1.13 4.13+£2.3 -1.7(-2.9-0.4) 0.011
Step test (weeks)
3 13.45+3.5 11.1£2.1 2.4(0.71-4.1) 0.006
6 13.7+43.4 11.9+2.9 1.8 (0.07-3.6) 0.042
TUG (weeks)
3 7.32+2.11 8.62+2.5 —1.3(-2.7-0.25) 0.099
6 7.81+2.0 8.41+2.7 —-0.6 (0.8--2.2) 0.443
Analgesics (weeks)
3 4.40+2.64 8.82+4.3 —4.4(-74--1.3) 0.006
6 4.60+1.9 6.47+3.1 —1.8 (-5.2-1.5) 0.270

TUG: Timed get up and go, VAS: Visual analog scale, CI: Confidence interval
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reasons: (1) Pain reduction, (2) VMO muscle activity
enhancement. It has been previously shown that in healthy
subjects, vastus medialis activation is associated with
anterior direction excursions.?” It has also been reported
that knee taping is associated with improved onset of VMO
activity.”® This revealed that VMO insufficiency might
have caused functional deficits in anterior directions in
patients with patellofemoral pain. Consequently, dynamic
postural control improvement, especially in anterior
and anterolateral reach distances, has been due to VMO
facilitation. (3) Knee joint stability improvement. It is
possible that medial and lateral stabilities are the most
sensitive measures of postural control.3 Therefore,
improvement in lateral and medial excursions following
taping and standard bandage respectively can be attributed
to magnitude enhancement of VMO activation.

We note some limitation to our study. First, the number
of patients included in the current study was less than
that of calculated as a sample size in control group. We
required 18 patients in each group while the control group
had 16 (due to the exclusion of the patients during the
study). Thus, the study might be underpowered to detect
significant differences between corresponding variables.
However, final power calculation revealed 80% power
for this study. The other limitation is that the follow-up
period was just 6 weeks which can be less than expected.
Thus, longer follow-up periods are required for the next
studies to determine the long-term effects of knee taping
on knee OA. The other limitation was that the exercise
protocol was focused on strengthening the hamstring and
calf muscles, and we did not focus on hip muscles and
VMO strengthening. Overall this is among the first studies
determining the effects of knee taping on disability and
pain of the patients with knee OA.

Conclusion

We demonstrate more lowering knee pain, more
improvement in knee function, and also less need for
medication following use of taping in combination with
other common treatment techniques such as exercise and
anti-inflammatory medication in patients with knee OA.
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