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ABSTRACT 

Background: Taping has been successfully used by physiotherapists in management of sports injuries. 

It has been proposed that it can be used to treat degenerative joint disease like osteoarthritis however 

there is a lack of evidence.  

Purpose: To compare the effectiveness of taping technique along with conventional physical therapy 

versus conventional physical therapy alone in patients with patellofemoral joint osteoarthritis. 

Methods: Thirty subjects with mean (SD) age of 55±6 years were randomized into 2 groups. Subjects 

in group A were treated with McConnell taping technique along with ultrasound therapy and 

supervised exercise protocol while subjects in group B were treated with ultrasound therapy and 

supervised exercise protocol. The outcome measures were Visual Analogue Scale (VAS); Western 

Ontario McMaster Universities index (WOMAC), Timed Up and Go test (TUG) and Timed Stair 

Ambulation Test (TSAT) which were assessed prior and after 2 weeks of intervention.  

Results: Both the groups showed significant improvement in pain scores. Between groups comparison 

found that group A displayed statistically significant improvement in terms of pain intensity, WOMAC 

score, TUG and TSAT.  

Conclusion: Patients in taping group had greater gains in attaining functional abilities and pain relief 

compared to conventional group, though there was no significant difference in improvement in timed 

stair ambulation test between the two groups. Therefore, application of taping can be considered 

beneficial for pain relief and functional ability improvement in subjects with patellofemoral joint 

osteoarthritis. 

Keywords: Patellofemoral osteoarthritis, McConnell taping, WOMAC.  
 
INTRODUCTION 

Osteoarthritis (OA) of knee is a common disease 

affecting thousands of Indian citizens
1
. It is a 

prevalent musculoskeletal condition in older age 

group, causing pain, physical disability, and 

decreased quality of life
2
. It also imposes a 

considerable economic burden on the health care 

system
3
.The patellofemoral joint (PFJ) is one 

compartment of the knee that is usually affected 

by OA and is a source of symptoms. Within the 

PFJ, the lateral compartment is more frequently 

affected by the OA process than the medial
4
. 

There is no specific treatment to alter the disease; 

current treatment is focused in reducing 

symptoms and enhancing function
5
. Analgesic 

and anti-inflammatory drugs are used widely, in 

spite of potential side effects and uncertainties 

about their efficacy
6
. Simple, inexpensive 

treatment is required for common disorders such 

as knee OA, which is not life threatening but can 
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cause pain and disable a large number of people 

in the community.  

Physical therapy management includes various 

treatment modalities like Short wave diathermy, 

Ultrasound therapy, and other heating modalities 

along with Exercise therapy, with variable 

outcomes. Exercise is recognized as an essential 

component of the long-term management of OA. 

The aim of exercise is to reduce pain and 

disability by strengthening muscles, improving 

joint stability, aerobic fitness, and proprioception 

and increasing range of motion
7
. Since early 

days, tape has been used to support joints and 

prevent injury in athletes. Nowadays, knee tape is 

used by physiotherapists to treat knee pain. Many 

studies have shown that patellar taping decrease 

pain in patient with Patellofemoral pain 

syndrome (PFPS) and in patellofemoral 

osteoarthritis
8
, although the mechanism for this 

improvement remains unknown.  

Taping is proposed to achieve its effect by both 

mechanical and functional mechanisms. 

Mechanically, the ROM at the joint is reduced by 

taping and the force required to displace the joint 

is increased
9, 10

. Functionally, taping can cause 

reflex stimulation of skin, encourage learning 

process due to skin drag, enhance proprioception 

and alter underlying muscle contraction. Knee 

taping is believed to relieve pain by improving 

alignment of the patellofemoral joint and/or 

unloading inflamed soft tissues
11

. More recently, 

there has been speculation that there may be a 

more suitable role of patellar taping in providing 

sensory feedback and influencing the 

proprioceptive status and neuromuscular control 

of the patellofemoral joint
12

. 

Therefore, this study is designed to compare the 

efficacy of therapeutic taping adjunct to 

conventional physical therapy for the treatment of 

chronic patellofemoral joint osteoarthritis.  

 

 

 

 

METHODS 

Subjects 

Thirty subjects were selected from the cases 

referred by the outpatient department (OPD) of 

National Institute for the Orthopaedically 

Handicapped (NIOH) and were randomly 

allocated into two groups. The inclusion criteria 

were: All referred and pre diagnosed case of knee 

osteoarthritis involving patellofemoral joint, 

anterior- or retro-patellar knee pain aggravated by 

at least two activities that  load the PFJ (e.g. stair 

ambulation, squatting and/or rising from sitting), 

pain during these activities present on most days 

during the past month, pain severity >4 in VAS 

scale. Subjects were excluded if they had 

concomitant pain from other knee structures, hip 

or lumbar spine, history of tape allergy, recent 

knee injections (prior 3 months), history of any 

knee or hip surgery and moderate to severe 

concomitant tibiofemoral joint osteoarthritis. This 

study was approved by the Institutional Ethical 

Committee (IEC) of NIOH and written consent 

was taken from every subject. The nature and 

purpose of the study and its potential risks / 

benefits and expected duration of the study, and 

other relevant details of the study were explained 

to every subject in their own language. 

Participation of subjects in study was voluntary 

and that subjects were free to withdraw at any 

time, without giving any reason, without his/her 

medical care or legal right being affected. 

Procedure 

Subjects in group A received conventional 

physical therapy in the form of ultrasound 

therapy and supervised exercise protocol along 

with taping based on McConnell procedure. 

Subjects received continuous ultrasound therapy 

for 6 sessions (alternate day for 2 weeks) with the 

intensity set at 1.5 watt/cm
2
 for 8 minutes with 1 

MHZ frequency.  

The subjects exercised for 6 sessions. The 

duration of each session was 20 minutes. The 

exercise performed were as follows:
13 

walking for 

1 minute at normal pace, active knee range of 
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motion (with in the limit of pain) for 2 minutes, 

free active movement of the hip and ankle joint 

for 2 minutes, flexibility exercises in which the 

following muscles (group) were stretched
14 

(Hamstring, Quadriceps, Hip adductor, Hip 

flexors, Gastronomies and Hip extensors). They 

did strengthening exercises which were 

progressed from non weight bearing to weight 

bearing.
15

 Non weight bearing exercises included: 

Isometric quadriceps, straight leg rising exercise, 

hamstring setting exercise, short arc terminal 

extension exercise and strengthening of vastus 

medialis. Mini squats were done as weight 

bearing exercises. 

Taping procedure 

Subjects laid supine with their knees extended 

and the quadriceps relaxed. Skin was shaved 

prior to tape application. Two tape were taken; 

one is adhesive tape of 2 inch width (adhesive, 

nonelastic, made by physiomed company) and 

another is leucopore (made of cotton by Johnson 

and Johnson company) for under wrap. At first, 

the under wrap was applied by leucopore 

anteriorly from lateral femoral condyle to just 

posterior to medial femoral condyle as in figure 

1(a) to cover the patella completely. Over the 

under wrap, rigid adhesive tape was applied on 

the patella in the direction of medial glide and 

medial tilt. Medial glide technique: One end of 

the tape was secured to the lateral patellar border 

and the patella was glided medially by the use of 

the thumb while maintaining tension of the tape. 

It was applied up to medial border of medial 

hamstring tendon as in figure 1(b). Medial tilt 

technique: The tape was secured at the middle 

portion of patella and then pulled medially to tilt 

the lateral border of patella; correcting the tilt and 

it was applied up to the medial border of medial 

hamstring tendon as in figure 1(c). In both cases 

the medial soft tissues were brought over the 

medial femoral condyle toward patella to obtain a 

more secure fixation. 

The tape was applied on each subject for 6 

sessions (alternate day for 2 weeks). Subjects 

were instructed to maintain the tape for at least 24 

hours which was then removed by subject 

him/herself. Subjects were asked to check the 

skin for damage and apply antibiotic lotion to 

restore skin moisture. Same treatment protocol 

was given in group B except taping technique. 

Outcome Measures 

Baseline and post intervention data (after 2 

weeks) were taken by using VAS scale
16

, 

WOMAC Index of Osteoarthritis
17

, Timed stair 

ambulation test
18 

and Time up and go test
19

. 

WOMAC Index is used to assess patients with 

osteoarthritis of the knee in terms of pain, 

stiffness, and physical function using 24 

parameters where for knee possible pain score 

ranges from 0-20, for stiffness range 0-8 and for 

function 0-68. The pain, stiffness, and physical 

function was assed using 5 point ordinal scale (0-

much improved, 1-improved, 2-no change, 3-

worse, 4-much worse). Maximum total score is 

96, and minimum is 0. So, higher WOMAC 

scores indicate poorer outcome.  

The timed stair ambulation test involves the 

participant ascending and descending a set of 

nine standard steps at their usual pace and the 

total time taken is recorded. Longer the time 

taken; poorer is the physical function. 

Time up and go test is a valid and reliable test of 

function in older individuals. Participants were 

instructed to rise from a standard arm chair, walk 

around a cone on the floor 3 meters away, return 

to the chair and sit down again, whilst being 

timed by a stop watch. Participants performed the 

test bare foot, once only and at their own pace. 

 

STATISTICAL ANALYSIS 

Analysis of data was done using SPSS 17.0 

Software (SPSS Inc., Chicago, USA). The 

observed values measured by VAS, TSAT and 

TUG were tested by the fisher’s t test 

(independent t- test) to test for differences 

between the groups. Mann Whitney U test was 

used to analyze WOMAC scale scores in between 
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groups.  A statistically significant difference was 

defined as p≤ 0.05 at 95% confidence interval. 

 

RESULTS 

The study population belongs to middle age 

group with mean age 55 (SD ±6) years and male: 

female ratio - 1:1.6. The mean and SD for 

between groups comparison of all 4 parameters 

are represented in figures 2 to 5. When 

comparing between groups, all outcome measures 

showed significant improvement (p≤0.05) in 

group A as shown in table 1 and 2. 

 

DISCUSSION 

The result of present study shown that taping 

group had beneficial effect as compare to 

ultrasound therapy and supervised exercise alone. 

Study done by Hinman et al evaluated the effects 

of knee tape in a population with osteoarthritis, 

and 25٪ reduction in pain was observed in patient 

with patellofemoral joint disease by taping the 

patella medially for four days
20

. Few of the 

authors suggested that this effect is not produced 

by medialization of patella. Bockrath et al
21

 also 

argued that patellar tape may elicit neural 

inhibition by facilitating large afferent fiber input. 

Herrington
22

 proposed that patellar taping may 

lead to altered large fiber afferent input to the 

dorsal horn, decreasing the perceived pain that 

may be contributing to quadriceps inhibition. He 

also suggested that there is potential for 

restoration of quadriceps function through 

increased alpha motor neuron excitation. 

Additionally, cutaneous stimulation from the 

patellar tape may change the order and timing of 

motor unit recruitment
23

. Changes in 

Electromyographic (EMG) activity of the Vastus 

medialis obliquus (VMO) relative to Vastus 

lateralis (VL) after the application of patellar tape 

has been reported in several studies
24

. 

The present study demonstrated that the 

application of ultrasound therapy with supervised 

exercise protocol had shown significant changes 

in pain as well as physical function within the 

group. In the present study WOMAC index was 

used to assess overall knee function since its 

validity and reliability is already established
25

. 

There was also significant difference in WOMAC 

index in all the subjects after the 2 weeks 

therapeutic interventions of taping, ultrasound 

therapy, and supervised exercises. However, it 

was noted that WOMAC index was highly 

reduced in the subjects treated by taping. In the 

present study, group A had shown significant 

changes in pain and functional activities than 

group B which indicated that combination of 

patellar taping, ultrasound therapy and supervised 

exercise protocol was helpful in reducing pain 

and improving physical functional status of 

subjects with knee osteoarthritis. So this 

treatment could be used as an effective 

conservative management for pain relief and 

improving physical function. Further clinical 

research is needed in this field before using only 

the above treatment as a standard therapy, and as 

the best treatment approach requires a long term 

therapy for osteoarthritis knee. 

 

CONCLUSION 

The present randomized clinical trial provided 

evidence to support the use of physical therapy 

regimen in the form of ultrasound therapy, 

supervised exercise protocol and patellar taping 

in relieving pain and improving physical function 

in subjects with chronic osteoarthritis of knee 

joint. In addition, results supported that 

combination therapy is of great value which can 

be useful in improving quality of life as knee 

osteoarthritis is a heterogeneous condition. 
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.  

 

TABLES 

 
 GROUP A 

Mean (SD) 

N=15 

GROUP B 

Mean (SD) 

N=15 

t-test 

t p 

VAS (Baseline) 6.78(0.90) 6.73 (.83) 0.168 0.868 

VAS(Post 2weeks) 3.66(0.95) 4.46(1.08) 2.152 0.040 

 GROUP A 

Mean (SD) 

N=15 

GROUP B 

Mean (SD) 

N=15 

Mann-Whitney U test 

z p 

WOMAC (Baseline) 43(5.54) 40.93 (5.92) 0.99 0.242 

WOMAC(Post 2weeks) 23.26(3.57) 26.73(3.08) 0.318 0.015 

 

Table 1: It shows the between groups comparison 

of baseline and post intervention data of Visual 

Analogue Scale (VAS) and Western Ontario and 

McMaster University Osteoarthritis Index 

(WOMAC) along with the results of statistical 

tests. Baseline VAS and WOMAC scores of 

group A and group B were 6.78±0.90, 43±5.54 

and 6.73±0.83, 40.93±5.92 respectively.  Post 

intervention VAS and WOMAC scores of group 

A and group B were 3.66±0.95, 23.26±3.57 and 

4.46±1.08, 26.73±3.08 respectively. All p values 

are ≤ 0.05 thus showing significant difference 

was present between pre and post intervention 

data. 
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 GROUP A 

Mean (SD) 

N=15 

GROUP B 

Mean (SD) 

N=15 

t-test 

t p 

TSAT (Baseline) 21.86(3.73) 21.66 (3.08) 0.16 0.87 

TSAT (Post 2weeks) 16.73(3.91) 19.13(2.06) 2.09 0.045 

 

GROUP A 

Mean (SD) 

N=15 

GROUP B 

Mean (SD) 

N=15 

t-test 

t p 

TUG (Baseline) 19.80(1.85) 19.06 (1.83) 1.08 0.286 

TUG (Post 2weeks) 14.80(1.65) 16.33(1.67) 2.52 0.018 

 

Table 2: It shows the between groups comparison 

of baseline and post intervention data of Timed 

Stair Ambulation Test (TSAT) and Timed Up and 

Go Test (TUG) along with the results of 

statistical tests. Baseline TSAT and TUG scores 

of group A and group B were 21.86±3.73, 

19.80±1.85 and 21.66±3.08, 19.06±1.83 

respectively. Post intervention TSAT and TUG 

scores of group A and group B were 16.73±3.91, 

14.80±1.65 and 19.13±2.06, 16.33±1.67 

respectively. All p values are ≤ 0.05 thus showing 

significant difference was present between pre 

and post intervention data. 

 

 
  

  

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 

Figure 1(a)                        Figure 1(b)                                         Figure 1(c) 

 

Figure 1(a): Application of underwrap. Figure 1(b): Medial Tilt Technique.  Figure 1(c): Medial 

Shift Technique 
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Figure 2: Comparison of between groups VAS 

mean scores with SD (initially and after 2 

weeks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Comparison of between groups TUG 

test mean scores with SD (initially and after 2 

weeks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Comparison of between groups 

TSAT test mean scores with SD (initially and 

after 2 weeks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Comparison of between groups 

WOMAC test mean scores with SD (initially 

and after 2 weeks) 

 


