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                                                      ABSTRACT 

 

TITLE: Comparison of Mulligan’s mobilization with Mulligan concept taping versus Kinesio 

taping on pain and function in patients with Knee Osteoarthritis. – A Randomized Controlled 

TRIAL.  

 

BACKGROUND: Osteoarthritis (OA) is a chronic musculoskeletal degenerative disorder. It 

commonly affects females than males. Prevalence of OA knee was found to be highest among 

the age group of 60 and above and lowest in age group of 40-50 years. The patients with knee 

Osteoarthritis (KOA) usually present with pain, stiffness, decreased quadriceps muscle 

strength, function inactivity and impairment of balance. Mulligan MOBILIZATION with 

Mulligan concept taping and Kinesio taping treatment techniques are found to be effective in 

improving pain and function among knee osteoarthritis. 

OBJECTIVE: To compare the effectiveness of Mulligans MWM with taping versus Kinesio 

taping on pain, function and balance in patients with KOA 

METHOD: A RCT consisting 72 participants diagnosed with unilateral Knee OA were 

included in the study considering the study inclusion criteria, subjects were divided into three 

groups, with 24 participants in each. Group ‘A’ received Mulligan MOBILIZATION with 

Mulligan concept taping and conventional physiotherapy, Group ‘B’ received Kinesio taping 

along with conventional physiotherapy and Group ‘C’ received convention physiotherapy 

alone (control group). Intervention was carried out for 6 days in a week. Outcome variables 

(VAS, KOOS, TUG test and SLS test) for each subject was be recorded for all three groups on 

day one and after 1 week of post intervention. 
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RESULTS: Paired t-test was used for within group comparison and results showed statistical 

significant improvement (p<0.05) in all the three groups with larger effect size for VAS, KOOS 

pain, KOOS symptom. While KOOS ADL, KOOS sports, KOOS QOL, TUG was shown to 

have larger effect size (≥ 0.8) in group A and B only. 

        When between group analysis was done using One way ANOVA, majority of outcome 

measures showed no statistically significant difference except for VAS, Knee QOL and TUG 

that showed statistically significant difference with group B exhibiting better improvement 

when compared to group A and C based on post hoc test. 

 

CONCLUSION: Pre and post intervention showed reduction in pain and improvement in 

function and dynamic balance. In-between group comparison showed inclusion of Mulligan’s 

MWM and Kinesio taping along with conventional physiotherapy had added benefit on the 

outcome measures in patients with knee osteoarthritis.   

 

 

KEYWORDS: Osteoarthritis, Knee, Mulligan mobilization, Therapeutic Kinesio taping, Pain, 

Function, Balance. 
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                                         INTRODUCTION 

  

Osteoarthritis (OA) is a chronic musculoskeletal degenerative disorder and one among the most 

common causes of pain and disability.1,2 It has multifactorial aetiology, “which is characterized 

by the loss of articular cartilage, subchondral sclerosis, hypertrophy in the bony margins and 

morphological alterations in the synovial membrane and joint capsule”.1 

 

OA commonly affects large weight-bearing joints like the hips, knees and spine. Hands and 

feet are, the less common joints to be affected.2 Among the joints knee joint is the one of the 

most prevalent joint to be affected.2 

 

The knee joint is a load bearing modified hinge joint which is formed by the three 

compartments that is the lateral tibiofemoral compartment where in the lateral femoral condyle 

articulates with lateral tibial plateau, the medial tibiofemoral compartment which is formed by 

articulation of medial femoral condyle  with the medial tibial plateau and the patellofemoral 

joint in which patella articulates with the femur altogether placed in a single joint capsule .3 

These three compartments work together to allow weight bearing activities and movements 

like knee flexion, extension and rotations.3 

 

The knee joint works in conjunction with the hip and ankle joints to support the body’s weight 

during static erect posture. The knee complex is in responsible of actively moving and 

supporting the body during a variety of activities. The anatomy and function of the knee reflect 

the fact that it must perform major stability and movement functions..4 
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The tibiofemoral joint structure is a double condyloid joint defined by medial and lateral 

articulating surfaces with three degrees of joint motion. This joint allows transmission of body 

weight from the femur to the tibia while providing hinge like, sagittal plane joint rotation along 

with a small degree of tibial axial rotation.5 The relative tibiofemoral incongruence is improved 

by the addition of medial and lateral menisci which are fibrocartilaginous disc with a semi-

circular shape and the open anterior and posterior end of the menisci are called the anterior and 

posterior horns, each of which is firmly attached to the tibia below which act to convert the 

convex tibial plateau into concavities for the femoral condyle. Also, to enhance joint 

congruence important role is played by the accessory joint structure by distributing weight 

bearing forces, thus it reduces friction between the tibia and femur, and in serves well as a 

shock absorption.4 

 

The patellofemoral articulation is commonly referred to extensor mechanism. The quadriceps 

muscle group is the primary motor unit of the extensor mechanism.4 

 

Osteoarthritis (OA) is the most common joint disease in the United States and other developed 

nations.6 Across the worldwide, knee OA is estimated to be more than 80% of the disease’s 

total burden.6 The resulting socioeconomic burden is large in developing countries, globally- 

3.8%, central Asia- 4.1%, East Asia- 4%. South Asia- 2.5%, eastern Europe-3.8% and western 

Europe- 3.6%. 7 It is likely to be the 10th leading cause of nonfatal burden.1  

 

OA knee is considered as eighth common predictor among males and fourth most common 

interpretation of health problem among females worldwide.8 Prevalence of OA knee was found 

to be highest among the age group of 60 and above and lowest in age group of 40-50 years.9 

OA Knee isn’t only common in geriatric but also have a remarkable incidence in the population 
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less than 60 years of age group. As the population continues to age, this number will continue 

to rise to an estimated 67 million by 2030.10 

 

In India prevalence rate of OA is around 22% to 39%.1 “Community oriented program for 

control of rheumatic diseases (COPCORD) reported prevalence rate of OA to be on an average 

3.62 per hundred yearly”, it was found increased from 3.31 (2011) to 3.91 (2014) in Asian 

countries.8 To understand the current high prevalence of OA knee in nations Ian J. Wallace et 

reported long-term trends in knee OA levels existed at low rates in the early industrial era, but 

since the mid-20th century modern post-industrial era, knee OA has approximately doubled in 

prevalence.6 OA knee prevalence was observed to be impacted due to regional differences and 

etiological factors like age , gender, nature of work, physical activities, community lifestyle, 

obesity, menopause and injury.2,3,8 

 

The World Health Organization defines risk factor as any “attribute, characteristic, or exposure 

of an individual that increases the likelihood of developing a disease”.9 Knee OA (KOA) is a 

heterogeneous disease with a very complex pathology which occurs due to the interplay 

between systemic and local factors.11,12  

 

Approximately 30%-65% of the risk of OA is genetically determined.12 Old age, female 

gender,  obesity, knee injury, repetitive use of joints, bone density, poor muscular strength, and 

joint laxity a play role in the development of joint OA.12  Lower educational and racial/ethnic 

differences may lead to symptomatic disease and impairment, and squatting frequently 

predisposes people to knee OA.12 Approximately 40% of men and a 68% of women reported 

squatting ≥1 hour per day at age. Squatting for prolonged periods is a substantial risk factor for 

tibiofemoral knee OA in the elderly. Occupation involving squatting or kneeling for more than 
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two hours per day was linked to have twice the higher risk of developing moderate to severe 

radiographic knee OA .12 The identification and management of risk factors, particularly in 

weight-bearing joints, may lower the incidence of OA and avoid subsequent pain and disability. 

Mechanical forces acting on joints are a major cause of OA and one of the most modifiable 

risk factors, as measured by body mass index (BMI).12  

 

Vitamin D deficiency increases the risk of knee OA by 2.63 times.12 The authors review 

concluded that pain sensitization, psychological distress, radiographic severity, inflammation, 

cartilage degeneration pattern, and comorbidities (particularly metabolic syndrome) were the 

factors that were most closely linked to clinical phenotypes.9 

 

OA is a complex pathology its progression is largely determined by the combination of 

systemic and local factors. An interplay of anabolic and catabolic effects regulates the dynamic 

equilibrium between the continuous, ongoing production and the breakdown of the 

cartilaginous structure.12,13 These mechanisms, to a limited extent, can eliminate or compensate 

for the harmful influences that cause osteoarthritis by stimulating and modifying chondrocyte 

metabolic activity. Matrix degradation of cartilage occurs when these harmful influences 

exceed the system's ability to compensate; this leads to first step in the development of 

osteoarthritis, which can further progress to advanced disease.13 

 

The medial compartment of the knee is where OA knee first appears. During walking the tibial 

and femoral cartilage adapt to cyclic stress, cartilage remodelling to loading also occurs in other 

joints, such as the hip. In both the anterior-to-posterior and medial-to-lateral regions of the 

knee, cartilage thickens in the areas of greatest loading. 14 Although normal, healthy cartilage 
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responds positively to loading and increases regional thickness, diseased or injured cartilage 

degenerates and tends to decrease regional thickness, and several other potential biomechanical 

alterations occur, including increased internal tibiofemoral rotation and peak knee adduction 

moment during load bearing that may contribute to the onset and progression of knee OA.14 

 

The peak adduction moment is a substitute for medial contact force, disease severity and 

progression and pain severity are a clinically important measure in the study of medial 

compartment knee OA. Normal tibiofemoral loading may be altered in knees with either 

anterior cruciate ligament (ACL) deficiency or OA, and may shift the weight bearing stress to 

cartilage regions not previously adapted for load bearing. The loading of these non-adapted 

regions leads to cartilage fibrillation and local degenerative changes. Correcting abnormalities 

of tibiofemoral rotation and the peak knee adduction moment are clinically relevant for 

management of OA symptoms and progression.14 

 

According to growing evidence obesity is a complex syndrome in which an atypical activation 

of neuroendocrine and pro-inflammatory processes leads to an altered control of food intake, 

fat expansion and metabolic changes. Activated white adipose tissue tends to promote pro-

inflammatory cytokine synthesis while decreasing regulatory cytokine synthesis. This finding 

reinforces up the association between obesity and OA.12 Significant levels of leptin were found 

in the cartilage and osteophytes of persons with OA, suggesting that the obesity gene and its 

product leptin may play a role in the initiation and progression of OA.12 

 

Typical clinical symptoms of OA knee are pain which can be dull, sharp, constant, or 

intermittent (off and on) and can vary from mild to unbearable. Stiffness, instability and loss 
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of function, decreased range of motion are also other typical symptoms which can lead to 

physical inactivity in patients with knee OA. It is indeed possible that the practitioner will hear 

grinding or popping noises and notice muscle weakness. Knee swelling, locking, and giving 

way of the knee are  common symptoms. 3,15 

 

People with osteoarthritis of the knee have decreased quadriceps muscle strength and 

activation. These deficits, combined with the ageing process, can lead to greater impairments 

in functional mobility and balance (dynamic and static), compromising postural stability and 

increasing the risk of falling.15,16 A study reported that the patients with moderate OA knee  

have a higher risk of falling than those with mild OA. As a result, increasing postural stability 

and balance in OA knee patients is a significant challenge.15 

 

The knee extensors are the muscles that play the most important part in the symptoms of 

osteoarthritis of the knee joint. The weakness of the knee extensor muscles or the quadriceps 

femoris muscle may contribute to the significant functional losses that emerge as the disease 

progresses.17 The quadriceps weakness precedes the development of knee osteoarthritis (OA) 

and is a risk factor for knee OA.17 

 

The knee extensor muscle acts as a shock absorber and stabilizer, helping to protect the joint 

surfaces during loading and knee movements.18 The degenerative forces induced by excessive 

mechanical stress on articular cartilage would be because of muscle weakness. In view of 

literature on the risk of developing OA knee and quadriceps muscle weakness, it has been 

concluded that greater the quadriceps muscle strength seems to be the lowest the risk of incident 

of symptoms.18  

 



 

                                                                                                                                         INTRODUCTION  

Page | 7  
 

The quadriceps are the most commonly affected muscle, although it is not the only one. The 

most prevalent region impacted by this disease is the medial tibiofemoral component. 

Significantly due to the greater load taken across this compartment in comparison with lateral 

compartment, and research evaluating risk factors for medial knee OA progression has 

highlighted the importance of hip muscle strength. It has been postulated that that hip abductor 

weakness may result in an additional contralateral pelvic drop, shifting the centre of mass 

toward the swing extremity, increasing stress over the medial compartment of the stance 

extremity and hastening disease progression. Although a little research have demonstrated and 

proven that the people suffering from medial OA significantly have hip flexor muscles and hip 

abductor muscle weakness.19 

 

OA can be generally classified into primary OA (idiopathic) and secondary OA, some of the 

common causes of secondary OA include post traumatic, infection and inflammatory 

aetiologies. “Kellgren-Lawrence in 1957establised a radiographic classification for grading 

OA, where in Grade zero refers to the knees with no features of osteoarthritis, Grade one is 

doubtful knee osteoarthritis in which narrowing of the joint space and possible osteophytes can 

be seen .Grade two is mild knee OA ,with small osteophytes and possible narrowing of the 

joint .Grade three is known as moderate knee OA, which is characterized by multiple, 

moderately sized osteophytes, definite joint space narrowing and possible deformation of bone 

ends. Lastly, severe knee OA is classified as grade four which is presented by multiple large 

osteophytes, severe joint space narrowing, marked sclerosis and definite bony end 

deformity”.3,15 

 

The presence of typical symptoms, physical examination findings, laboratory data, and imaging 

features all support a clinical diagnosis of knee OA. The American College of Rheumatology 
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produced one of the most widely used clinical classification standards for OA knee  diagnoses 

based on knee pain for most days of prior month, crepitus on active joint motion, morning 

stiffness and not more than 30 minutes in duration, age equal to or more than 40 years and bony 

enlargement of the knee on examination.3 

 

The management of Knee OA can be classified as either non-surgical or surgical, non-surgical 

management comprises both non-pharmacological and pharmacological treatment. Non-

pharmacological treatments including education, self-management, exercise, and weight loss 

as the first line of treatment for all patients with OA.20 According to American College of 

Rheumatology (ARC) guidelines non-pharmacological treatment include walking canes, 

biomechanical interventions like braces and orthosis , psychosocial interventions, use thermal 

agents and manual therapy in combination with exercise supervised by a physical therapist, 

medially directed patellar taping and participate in tai-chi programs.20,21 Paracetamol, topical 

or oral non-steroidal anti-inflammatory medications (NSAIDs), and intra-articular 

corticosteroids are examples off few pharmacological treatments. Surgical approach is the last 

alternative solution for end-stage KOA, the most successful variety of which is total knee 

arthroplasty with rehabilitation.20 

The Hong Kong LLOA and OARSI guidelines both strive to educate patients about OA as a 

part of non-pharmacological management of knee osteoarthritis by providing information on 

the illness process, nature, prognosis, investigation, and management options.20 

As obesity is strongly related to an increased risk of developing OA. Weight reduction plays a 

significant role in all OA patients. A few recent studies have indicated that a 10% reduction in 

body weight reduces knee pain by over 50%, and that a 10% reduction in body weight reduces 

the likelihood of developing symptomatic KOA by 50%. 20 
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The Hong Kong LLOA and other international guidelines recommend exercise as one kind of 

first-line management. Recent research suggests that exercise plays a crucial part in OA 

management, with different types of exercise providing varying benefits in KOA treatment. 

Strengthening workouts, cardiovascular exercise, stretching, and flexibility exercises are all 

recommended by AAOS, ACR, and OARSI guidelines. The Australian Osteoarthritis Chronic 

Care Program (OACCP) has also shown that an exercise programme can reduce the need for 

arthroplasty by 11 percent in the knee and 4 percent in the hip joint.20 

 

Physiotherapy, rehabilitation is an important non-pharmacological treatment for OA knee. It 

aims to reduce pain, maintain or improve range of motion, muscular strength, correct the 

deformity or prevent further deformity, to optimize functional potential and to increase exercise 

tolerance, all of which will improve the quality of life of an individual.22  

 

Studies have documented the existence of decreased postural control in patients with OA to be 

one of the symptoms.23 “Postural control impairment (balance) is described as the ability to 

maintain the centre of mass within the base of support in the upright position in diverse 

situations and is associated with activity limitations”. Postural control involves numerous body 

systems, which translate into a coordinated neuromuscular response at the peripheral level.23 

 

Adequate postural control is necessary not only for maintaining posture while doing tasks, but 

also for avoiding major injuries caused by falls. According to study patients with OA knee who 

experienced muscle weakness and proprioceptive inaccuracy had decreased postural control.23    
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Exercise can promote improvements in a variety of outcomes, including pain, physical 

impairments, physical function, quality of life, psychological variables, musculoskeletal 

properties, body composition, sleep, and fatigue. Different types of exercise, such as strength, 

aerobic, and flexibility training, are shown to improve patient outcomes in recent studies, 

whereas other forms of exercise  such as yoga, Tai Chi, and aquatic exercise, have also shown 

to be beneficial.24 

One of the intrinsic elements that has been demonstrated to alter knee joint functions is 

quadriceps muscular strength. Lower extremity strength clearly plays an important function in 

reducing knee joint stress during weight-bearing exercises. Due to increased or uncontrolled 

loading of the joint, there is an increased risk of disease development or progression; lower 

quadriceps strength has been shown to be associated with the development of OA knee. 

Therefore, quadriceps strength needs to be considered in treatment of knee OA.25 

 

Hip abductor weakness has been associated with poor function in persons with knee OA and 

after knee arthroplasty. Hip abductor activation is required in everyday activities such as 

walking and transfers to maintain balance and postural stability. Impaired hip abductor force 

generation may alter movement mechanics during weight-bearing exercises, resulting in 

changes in joint loading and structural development.26 People with knee OA exhibited about 

20% lower hip abductor strength than healthy people their age. As a stabilizing muscle in the 

frontal plane, greater hip abductor strength may help normalize stress distribution between the 

medial and lateral TF compartment, reducing TF cartilage degradation. It is also likely that the 

beneficial effect of hip strength acts through a combination of load moderation and other 

undiscovered processes. .26 
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Isotonic, isokinetic, and isometric exercise are the three types of basic therapeutic exercise. 

Isometric exercise, out of the three, is perhaps the most appropriate and simplest to understand 

for patients, and it can be conducted quickly and safely at home because it requires no or limited 

equipment. Isometric exercise also promotes the least amount of intra-articular inflammation, 

pressure and bone loss. Norden, Leventhal, and Schumacher in the study reported that 

“isometric exercises” are simple and affordable to execute and that they rapidly improve 

strength.25   

 

According to Shreyase Amin et al., participants with stronger quadriceps strength had less knee 

discomfort and greater physical function than those with the least quadriceps strength. Muscle 

strength is thought to be one of the main causes of reduced pain and disability because it helps 

to keep the joints in proper alignment, attenuates shocks transmitted to the joints, and reduces 

the effect of impact by spreading the forces out over a larger area, so it may be hypothesized 

that increased muscle strength is one of the primary causes of decreased pain and disability. 

Since pain and disability are interdependent, a reduction in one will cause a reduction in the 

other. 25 

The major determinant of load distribution is the biomechanical alignment of the knee joint. 

Even a slight alteration in this alignment might have a significant impact on load distribution. 

Thus, minor positional change that alter the alignment of the articular surfaces, cartilage 

thickness, ligament and capsule orientation, or the direction of muscle and tendon might result 

in pain, stiffness, weakness, and activity limitation. Because of the degenerative nature of OA, 

the knee develops biomechanical malalignment or vice versa. In the management of OA, 

biomechanical correction treatments including as exercise, taping, orthotics, and manual 

therapy techniques are used. 27 
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Among the manual approaches, mobilization with movement (MWM) proposed by Brian 

Mulligan has been found to be beneficial in pain reduction and functional improvement. 

Mulligan's Movement with Mobilization (MWM) is a manual therapy technique in which a 

manual force is applied to the gilding segment, usually in the form of a therapist-applied pain-

free accessory joint glide, and sustained while a previously impaired action is performed.28  

 

The basic principle of MWM is to address the joint's biomechanical shift and aim for pain-free 

movement. Through mobilization, bone and/or joint are repositioned and pain-free functional 

mobility is regained and then repeated. Internal rotation taping should also be used in 

conjunction with mobilization, according to the Mulligan concept, as taping will help to 

maintain the correcting effect of the previous mobilization. As a result, it may contribute to 

even more pain relief and an increase in the range of motion that is pain-free.27 

 

According to Adams et al manual intervention has mechanical positional fault, 

neurophysiological, and physiological effects in knee OA. After joint MOBILIZATION, they 

experienced an instantaneous reduction in pain, activation of pain inhibitory systems, a 

decrease in inflammatory mediators, and an increase in function.27,28 

 

Kinesio taping has been widely used by therapists as an aid for prevention and rehabilitation 

for many years and systematic reviews have found it to be beneficial in treating 

musculoskeletal problems. Kinesio tape (KT) is a thin, cotton, porous fabric with an acrylic 

adhesive that is non medicated and latex-free. In osteoarthritis of knee Kinesio tape application 

aligns the knee in a more stable position, reduces stress and strain on the soft tissue surrounding 

the knee and improves osteoarthritis symptoms.28 
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The elasticity of the tape, combined with its application under tension, is thought to cause skin 

mobilization and improved blood and lymph circulation during movements. It's believed that 

this mechanism has a direct impact on pain perception. Stimulation of cutaneous 

mechanoreceptors is another influential factor that is frequently discussed.29 

 

According to a study conducted on participants with knee pain reported that participants in tape 

group improved function may be due to the reduced perception of pain and stiffness, because 

of the interplay of cutaneous mechanoreceptors with proprioception. 29 

 

To assess the pain, function and balance and to know or assess how well these therapies and 

methods work on patients with OA knee, certain outcome measures can be performed. 

Outcome measures such as pain and functions of patients with OA knee is measured using 

Visual analogue scale (VAS) scale and KOOS questionnaires respectively. Visual analogue 

scale has been shown to have excellent reliability in measuring pain.30 Similarly, Knee injury 

and osteoarthritis outcome score (KOOS) has highest test-retest validity and reliability 

aswell.31  

 

Outcome measures such as functional mobility and static balance are assessed using the timed 

up and go test (TUG) and SLS (single leg stance) test or one leg stand test (OLST) respectively  

The Time up and go (TUG) test is a simple and quick test to assess functional mobility and has 

been shown to be having an excellent intra and inter-rater reliability among patients with OA 

knee condition having grade one (doubtful) to grade three (moderate) OA knee.32 

Single leg stance (SLS) or one leg stand test (OLST) is one quick, easy to perform assessing 

tool for postural control and static balance and this test possesses high validity and reliability 
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when applied to elderly population, hence these tests can be used in assessing the balance and 

improvement in functional mobility in patients with knee osteoarthritis.23 

 

Mulligan's MWM and Kinesio taping are two low-cost alternatives treatment options for OA 

knee. However, there have been little research on these techniques of manual therapy for OA 

knee. Further, there have been no direct comparison of Mulligan’s MWM with Mulligan 

concept taping versus Kinesio taping for OA knee along with conventional physiotherapy. 

To the best of our knowledge, there haven’t been any studies which have compared the effects 

of these treatment techniques on pain, function and balance. Hence the need arises to evaluate 

the effectiveness of MWM accompanied by Mulligan concept taping versus Kinesio taping 

treatment technique individually on pain, function and balance in patients with OA knee.  
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                                          OBJECTIVE OF THE STUDY 

 

 

➢ To compare the effectiveness of Mulligans MWM with taping versus Kinesio taping on 

pain and function in patients with osteoarthritis knee. 

➢ To determine the comparative effects of Mulligans MWM with taping versus Kinesio 

taping on balance in patients with knee osteoarthritis. 
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RESEARCH HYPOTHESIS  

 

Null Hypothesis (H0): There will be no statistically significant difference in 

comparison of Mulligans MWM with taping versus Kinesio taping on pain and function 

in patients with knee osteoarthritis. 

 

Alternate Hypothesis (H1): There will be statistically significant difference in 

comparison of Mulligans MWM with taping versus Kinesio taping on pain and function 

in patients with  knee  osteoarthritis.
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                                               REVIEW OF LITERATURE 

 

A study was carried out to determine the current prevalence of OA in various places. Since OA 

is the most common and major cause of pain and disability in most countries throughout the 

world. This was a community-based cross-sectional study conducted across five sites in India 

to determine the prevalence of primary OA. Each location was further subdivided into four 

categories: large city, small city, town, and village. A total of 5000 people were included in the 

study. A standardised questionnaire and plain skiagrams were used to confirm the presence of 

OA. The Kellgren and Lawrence scale was used to diagnose osteoarthritis. Knee OA was 

shown to be prevalent in 28.7% of people. Female gender was discovered to be one of the 

related factors (prevalence of 31.6 percent). This study has evidenced a large percentage of 

population as borderline OA therefore it is primarily dependent on the prevention of modifiable 

risk factors to maintain mobility in the senior population through awareness initiatives.9 

  

             To establish the existing evidence on risk factors for knee OA in those aged 50 and up, 

Silverwood et al. conducted a systematic review and meta-analysis. Abstracts and publications 

were evaluated, and data extraction was conducted by two authors. Pooled odds ratios (ORs) 

and population attributable fractions (PAFs) were estimated where possible using random 

effects meta-analysis. There were 6554 papers reviewed, and 46 studies were selected after 

screening. Overweight, obesity, female gender, and previous knee injury were the key 

characteristics related to the onset of knee pain. The presence of OA in the hands was 

determined to be insignificant. Smoking was shown to be neither a statistically significant risk 

nor protective factor. According to PAFs, 5.1 percent of patients with new onset knee pain had 

a previous knee injury, and 24.6 percent were overweight or obese. They concluded clinicians 
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that can use the risk factors identified to identify and manage patients who are at risk of 

developing or worsening knee pain.33 

              A study was published in 2014 by Nafiseh Khalaj et al to evaluate balance and risk of 

fall in subjects with bilateral mild and moderate knee OA. 60 subjects aged between 50-70 

years volunteered in this study. They were divided into three groups with 20 subjects in each 

groups of healthy , mild and moderate bilateral knee osteoarthritis . The Biodex Stability 

System was used to assess dynamic and static balance, as well as the risk of falling. 

Additionally, the Timed Up and Go test was administered as a clinical balance test. The study 

found that there were substantial differences in dynamic and static balance, as well as the risk 

of falling, between the three groups. Furthermore, when it came to clinical balance scoring, the 

‘‘Timed Up and Go" exam, all three groups showed signs of improvement. The study 

concluded that bilateral knee osteoarthritis decreased balance and increased the chance of 

falling, especially in those with moderate knee osteoarthritis.15 

 

                A systematic review and meta-analysis was conducted with an objective to examine 

the association between knee extensor muscle weakness and the risk of developing knee 

osteoarthritis. Medline, SPORTDiscus, EMBASE, CINAHL, and AMED were used to perform 

the research. Participants in eligible studies required to have no radiographic or symptomatic 

knee osteoarthritis at baseline, have a follow-up time of a minimum of 2 years, and include a 

measure of knee extensor muscle strength. The odds ratios (ORs) of developing symptomatic 

knee osteoarthritis or radiographic knee osteoarthritis in subjects with knee extensor muscle 

weakness were used in a meta-analysis. A random effects model was used to calculate odds 

ratios (ORs) and 95 percent confidence intervals (CI) for knee osteoarthritis. After the initial 

screening, twelve studies were found to be appropriate for inclusion in the meta-analysis. 
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Finally, five cohort studies with follow-up times ranging from 2.5 to 14 years and a total of 

5707 participants (3553 men and 2154 women) were included. Participants with knee extensor 

muscle weakness had a higher overall chance of developing symptomatic knee osteoarthritis, 

according to the meta-analysis. This systematic review and meta-analysis concluded that knee 

extensor muscle weakness was associated with an increased risk of developing knee 

osteoarthritis in both men and women18 

 

                Rana s. Hinman et al. compared the strength of the hip musculature in patients with 

symptomatic medial knee osteoarthritis (OA) to asymptomatic controls in a research published 

in 2010. A total of 89 participants with knee OA and 23 healthy controls over the age of 50 

were recruited from the community. The hip abductors, adductors, flexors, extensors, and 

internal and external rotators' maximal isometric strength (torque relative to body mass) was 

assessed using hand-held dynamometry or a specialised force transducer device. To compare 

muscular strength between groups, researchers utilised univariate linear models using age and 

sex as factors. The findings revealed that all hip muscle groups examined had significant 

strength reductions in individuals with knee OA. After accounting for differences in sex and 

age between groups, strength deficits ranged from 16 percent (hip extensors) to 27 percent (hip 

external rotators). The study concluded that, when compared to asymptomatic controls, people 

with knee OA have significantly weaker hip musculature. It's unclear if hip muscle weakness 

occurs before or after the development of OA in the knee. The findings of this study suggest 

that hip strengthening activities should be included in rehabilitation programmes.19 

 

               A study was carried out to examine the efficacy of a physiotherapy rehabilitation 

programme on moderate knee OA in patients with varying pain intensities. The current study 
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included sixty patients with moderate knee OA (37 males and 23 women). The numbers of the 

participants were randomly selected from the clinic records using randomization software. 

They were divided into three groups according to pain intensity: mild, moderate, and severe 

pain groups. All groups underwent a standard set of pulsed electromagnetic field, ultrasound, 

stretching exercises, and strengthening exercises. The visual analogue scale (VAS), universal 

goniometer, Western Ontario and McMaster Universities osteoarthritis index (WOMAC), and 

Jamar hydraulic dynamometer were used to assess pain severity, knee range of motion, knee 

function, and isometric quadriceps strength, respectively. The evaluation was performed before 

and after a 4-week rehabilitation program. Pain severity, knee range of motion, isometric 

quadriceps strength, and knee function were all significantly different in all groups. The change 

in score in the moderate pain group was significantly higher than in the mild and severe pain 

groups. The reported that pain intensity is one of the prominent factors that are responsible for 

the improvement of knee osteoarthritis. Consequently, pain intensity should be considered 

during rehabilitation of knee osteoarthritis.22 

 

               A study was conducted to determine if there was an association between postural 

control with muscular strength, joint proprioception, self-reported knee instability, and activity 

limitation in patients with knee OA. The study comprised 284 patients with OA knee from the 

Amsterdam Osteoarthritis cohort. Postural control was assessed using One Leg Stand test, 

muscle strength measured by isokinetic dynamometer, proprioception tested through joint 

motion detection threshold and self-reported knee instability was assessed. Activity limitation 

was assessed by Get Up and Go test, climbing up and down stairs tests and WOMAC was taken 

as functional scale. Study concluded that decreased postural control in patients with knee OA 

is associated with muscle weakness, proprioception inaccuracy and performance- based 

activity limitation.23 
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                The effects of isometric quadriceps exercise on muscle strength, pain, and function 

in knee osteoarthritis were investigated in a study involving 42 volunteers aged 40-60 with OA 

knee. The experimental group performed isometric exercises such as isometric quadriceps, 

straight leg raising, and isometric hip adduction exercise five days a week for five weeks, while 

the control group did not. The pain intensity, isometric quadriceps strength, and knee function 

were chosen as the study's outcome measures or dependent variables. The Numerical Rating 

Scale (NRS), strength gauge device, and reduced WOMAC index were used to measure these 

variables, respectively. All measurements were taken at the commencement of the 

TRIAL (week 0) and at the end (week 5) of the trial. Exprimental exercise group in comparison 

with control group showed significantly greater results in isometric quadriceps strength, 

reduction in pain intensity, and improvement in function at the end of the 5th week. This study 

concluded that isometric quadriceps exercise program showed beneficial effects on quadriceps 

muscle strength, pain, and functional disability in patients with osteoarthritis of the knee.25 

 

                A study was done in the year 2018 to investigate the acute effects of Mulligan 

mobilization with movement (MWM) and taping on function and pain intensity in patients with 

osteoarthritis (OA). The study included participants with knee OA who were between the ages 

of 40 and 70. The patients were placed into three groups, with each receiving a different 

treatment. MWM and taping were given to Group 1 in accordance with Mulligan's concept. 

Groups 2 and 3 were given MWM and placebo taping, which had no effect on recovery, and 

group 3 was given placebo taping. Functional tests including lifting, picking up, sit and stand-

up, socket tests in addition to climbing up and down stairs, ten meters walk, and timed up and 

go (TUG) tests were performed before and after intervention. Visual analogue scale was used 

to assess pain during the test performances. Pain intensity during the tests and Performance in 

all tests improved significantly in the MWM+ taping group, while only sit and stand-up, ten 
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meters walk, and TUG test performances improved in the MWM + placebo taping group. 

Comparison between the groups showed that the pain intensity during all tests was less and 

functional test scores were better in sit and stand-up, ten meters walk, and walking down stairs 

in the MWM + taping group than the MwM + placebo taping group. This study concluded that 

MWM accompanied by taping improves pain during functional activities as well as the 

performance. MWM without taping may also improve pain intensity.27 

 

               Anna Lina Rahlf et al in 2019 conducted RCT in a University laboratory with the 

purpose to determine the effects of Kinesio taping on pain, function, gait, and neuromuscular 

control in individuals with knee OA. A total of 141 individuals (65.1 [7.0] years) were included 

in the study, all of whom had a clinical and radiological diagnosis of knee OA. The subject 

were treated for 3 consecutive days either by Kinesio tape, sham tape, or no tape. The Western 

Ontario and McMaster Universities Osteoarthritis Index was used to assess self-reported pain, 

stiffness, and function (WOMAC). The Balance Error Scoring System, the 10-mwalk test, the 

maximum voluntary isometric contraction force of the quadriceps femoris, and knee active 

range of motion were among the other tests performed. As a result, except for knee flexion, 

there were no differences in all outcomes across groups at the start. WOMAC pain (tape vs 

sham, P =.05; tape vs control, P =.047), stiffness (tape vs sham, P =.01; tape vs control, P 

=.001), and physical function (tape vs sham, P =.03; tape vs control, P =.004) all had significant 

impacts. There were no interactions discovered for balance, muscle strength ,walking speed, or 

active range of motion. The study concluded that wearing kinesio tape for three days had a 

positive impact on self-reported clinical outcomes such as pain, joint stiffness, and function. 

This suggests that Kinesio taping could be an effective conservative treatment for knee OA 

symptoms.29 
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                 To establish the existing evidence on risk factors for knee OA in those aged 50 and 

up, Silverwood et al. conducted a systematic review and meta-analysis. Abstracts and 

publications were evaluated, and data extraction was conducted by two authors. Pooled odds 

ratios (ORs) and population attributable fractions (PAFs) were estimated where possible using 

random effects meta-analysis. There were 6554 papers reviewed, and 46 studies were selected 

after screening. Overweight, obesity, female gender, and previous knee injury were the key 

characteristics related to the onset of knee pain. The presence of OA in the hands was 

determined to be insignificant. Smoking was shown to be neither a statistically significant risk 

nor protective factor. According to PAFs, 5.1 percent of patients with new onset knee pain had 

a previous knee injury, and 24.6 percent were overweight or obese. They concluded clinicians 

that can use the risk factors identified to identify and manage patients who are at risk of 

developing or worsening knee pain.33 

 

                A systematic review was conducted to determine the effects of strength training 

alone, exercise therapy alone and exercise with additional passive manual mobilization on pain 

and function in people with knee OA. Adults with knee OA were included in the study. Study 

subjects were intervened either with strength training alone, exercise therapy alone or exercise 

with additional passive manual mobilization versus any non-exercise control. Comparison 

between these three interventions was sought and hence study concluded that exercise therapy 

plus manual mobilization showed a moderate effect size on pain compared to small effect size 

for strength training or exercise therapy alone.34 

 

                A systematic review was conducted to assess standing balance in patients with OA 

knees. Articles from Medline, Embase, CINAHL, and Web of Science were searched from 

1994 to October 2014. There were a total of 21 papers found that met all of the review's 
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inclusion and quality assessment criteria. Three or more of the twenty-one patients studied had 

variables such as antero-posterior centre of pressure (COP) velocity, medio-lateral COP 

velocity, mean of COP velocity, antero-posterior range of COP, medio-lateral range of COP, 

antero-posterior COP standard deviation, medio-lateral COP standard deviation, COP path 

length, are of COP, Biodex of antero-posterior score. Overall, the study concluded that people 

with knee OA had poor standing balance when compared to a healthy control group.35 

 

                A meta-analysis from randomized controlled trials (RCTs) was done to evaluate the 

efficacy of Kinesio Taping in reducing pain and increasing knee function in patients with knee 

osteoarthritis (OA). Up until August 2018, electronic databases included PubMed, Embase, 

Web of Science, and the Cochrane Library. Studies were considered eligible if they fulfilled 

the following criteria: Patients with osteoarthritis of the knee; Kinesio Taping used to treat knee 

osteoarthritis in the intervention groups; Control group received sham taping; Outcomes: V 

Visual Analogue scale (VAS), Western Ontario and McMaster Universities Arthritis Index 

(WOMAC) scale, range of motion and muscle strength, with RCTs as study design. Statistical 

heterogeneity for each RCT was assessed with the use of a standard Chi2 test and the I2 

statistic. STATA statistical software 15.0 was used for meta-analysis. Five RCTs involving 

308 patients were included. In terms of visual analogue scale (VAS), WOMAC scale, and 

flexion range of motion, the present meta-analysis found significant differences between 

Kinesio Taping and control groups. There was no significant difference between the groups in 

terms of quadriceps femoris muscle. Kinesio taping is useful in relieving pain and joint function 

in patients, according to the findings of the study. Due to limited quality of the evidence 

currently available, the results of meta-analysis should be treated with caution. 36 
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Visual Analog Scale (VAS) is one of the commonly used scale for the assessment of pain 

intensity in clinical setup. VAS is horizontal line of 10cm long. On this line the left extremity 

represented ‘no pain at all’ (score 0) and the right extremity ‘unbearable pain’ (score 10). 

Subjects are asked to place a line perpendicular to VAS line at the point that represents pain 

intensity.10 cm ruler is used to determine the distance in cm on VAS line. The scoring for the 

VAS is 0-1 (no pain), 2-3 (mild pain), 4-7(moderate pain) and 8-10 (severe pain). VAS shows 

the excellent test-retest reliability with 0.97 intraclass correlation coefficients and good to 

excellent validity.28,30,37 

 

                 A systematic reviews and meta-analysis were done to synthesize evidence regarding 

measurement properties of the Knee Injury and Osteoarthritis Outcome Score (KOOS). The 

KOOS covers five dimensions that are reported and scored separately: pain (nine components), 

symptoms (seven components), activities of daily living (seventeen components), sports and 

recreation function (five components) and knee-related quality of life (four components). To 

ensure content validity for the older population with osteoarthritis, the questions from the 

Western Ontario and MacMaster Universities (WOMAC) Osteoarthritis Index (an outcome 

measure covering pain, stiffness, and function) were included in their full and original form in 

the KOOS questionnaire [with permission]. The WOMAC scores can thus be calculated from 

the KOOS questionnaire. All components of KOOS scale were scored from 0 to 4 and each of 

the five scores was calculated as the sum of all the components. Scores were then transformed 

to 0-100 scale (zero representing extreme knee problems and 100 no knee problems). KOOS 

shows the high test-retest reliability with intraclass correlation coefficients 0.85 for pain,0.93 

for symptoms,0.75 for activities of daily living,0.8 for sports and recreation and 0.86 for knee 

related quality of life respectively and has adequate validity with internal inconsistency.31,38 
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           A study was done to determine the reliability and minimal detectable change of the TUG 

(TIME UP AND GO) test in individuals with doubtful to moderate (Grade 1–3) knee OA. 

Study included Sixty-five subjects (25 males, 40 females), aged 45–70 years, with knee OA 

participated. Two observers were used to measure inter-rater reliability at various times of the 

same day in alternating sequence. Two consecutive visits with a two-day interval were used to 

measure intra-rater reliability. Intra-rater and inter-rater reliability were 0.97 and 0.96 

respectively, adequate MDC based on measurements by a single rater and between rater was 

1.10 and 1.14 respectively. Hence the Study concluded that the TUG is a reliable test with 

adequate MCD for clinical use in individuals with doubtful to moderate knee OA.32 

 

               Hiroshi Takasaki et al conducted a prospective case study on 19 patients with knee 

OA to assess the immediate and short-term advantages of Mulligan's mobilization with 

movement (MWM) during three therapy sessions. Individually prescribed MWM was given to 

14 females and 5 males, who then performed self-MWM. Pain intensity (visual analogue 

scales) when walking, ascending and descending stairs, and sit-to-stand; passive flexion and 

extension range of motion (ROM); and the Activities of Daily Living Scale of the Knee 

Outcome Survey were among the outcome measures (KOS-ADLS). Pain and range of motion 

were measured at four points: before the first treatment, after the first treatment, before the 

second treatment, and at the end of the fourth treatment. The KOS-ADLS was tested at both 

the beginning and the end of the study. Prior to the actual intervention, there were significant 

improvements in flexion ROM and pain levels in all tasks compared to baseline. From baseline 

(67.1 percent SD 16.6 percent) to exit (86.3 percent SD 12.6 percent) the KOS-ADLS score 

improved significantly (P 0.001). MWM was associated to immediate pain relief and increased 

knee function, suggesting its potential as a com- ponent of early management of knee OA.39 
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                 Michelle Dolphin et al in 2021 conducted a pilot study with the purpose to determine 

if the direction of kinesiology tape application influences quadriceps activation. The goal of 

this study was to compare taping procedures with quadriceps muscle activation outcome 

measures. EMG, isokinetic strength, and functional hop and jump performance were all used 

as outcome measures. The study had a total of fifteen asymptomatic individuals (10 females 

and 5 males). The average age was 23.3 years old. Each participant's dominant lower extremity 

was treated with KinesioR Tex GoldTM utilising a Y-strip technique. The quadriceps were 

taped in two different ways (proximal to distal and distal to proximal). The tape state was kept 

a secret from the participants and testers. Electromyographic output during isokinetic testing 

of quadriceps muscle torque at 60°s-1 and 120°s-1, single leg triple hop for distance, and 

vertical jump were all used as pre- and post-test measures. According to Two-way repeated 

measure ANOVA it was found that, there were no significant differences in quadriceps 

electromyographic output, quadriceps isokinetic knee extension muscle torque at 60°s-1 and 

120°s-1, single leg triple-hop distance, or vertical jump height from baseline to taped condition. 

The study concluded that the findings of this pilot study do not support the hypothesis that the 

direction in which kinesiology tape is applied affects muscle performance as tested in this 

study.40 

 

                  A Randomised controlled TRIAL in 2020 was conducted to examine the immediate 

effects of Mulligan's techniques with sham mobilization on the numerical pain rating scale 

(NPRS) and timed up and go (TUG) test in individuals with knee osteoarthritis. 30 participants 

(mean age: 55.3 8.3 years) with knee complaints and a radiological diagnosis of knee OA were 

randomly assigned to one of two groups. Mulligan's MOBILIZATION glides provided relative 

pain alleviation for three sets of ten repetitions in the intervention (I) group. The therapist's 

hand was placed over the joint surfaces in the sham (S) group, simulating the pain-relieving 
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glides but without providing the gliding force. A blinded assessor recorded the outcome 

measures NPRS and TUG before and after the intervention. Post-intervention median 

(interquartile range) NPRS (I group: 4.00 [2.00–5.00]; S group: 6.00 [4.00–7.00]) and TUG 

scores (I group: 10.9 [9.43–10.45]; S group: 13.18 [10.38–16.00]) showed statistically 

significant differences between the groups, with the intervention group showing better 

outcomes (p<.05). In the sham group, a statistically significant pre–post change was noticed 

only in the NPRS scores but not in the TUG. Study concluded that Mulligan's techniques helped 

those with knee osteoarthritis improve their pain and functional mobility. Participants reported 

pain reduction after sham MOBILIZATION, thus the underlying mechanisms for observed 

effects must be investigated further.41
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MATERIALS AND METHODOLOGY 

 

 

SOURCE OF DATA:  

➢ Study subjects: The study subject consists of patient of age group 40-60 years who are 

diagnosed with unilateral OA knee. 

 

 

METHOD OF COLLECTION OF DATA: 

➢ Study design: A Randomized Controlled TRIAL.  

➢ Study area: S.D.M College of medical sciences and hospital, Dharwad, Outpatient 

department of physiotherapy.  

➢ Study period: 1 year.  

➢ Sampling Method: Computer generated Randomisation using envelope method. 

 

 

SELECTION CRITERIA: 

  

➢ Inclusion Criteria: 

1. Patients between age group of 40-60 years diagnosed with unilateral OA knee. 

2. Patients with a clinical and radiographic diagnosis of knee OA, certified by an 

Orthopaedic surgeon. 29  

3. Patients with Grade two (mild) or Grade three (moderate) OA knee by Kellgren-    

Lawerence classification.15 

4. Both genders. 

5. Patients walking independently (without any walking aids). 
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➢ Exclusion Criteria:  

1.  Patients diagnosed with rheumatoid arthritis or previous knee joint replacement surgery  

of the affected joint.42 

2.  Any acute inflammation around knee.  

3.  Musculoskeletal and neurological disorders other than OA is be excluded.  

4.  Any surgical procedure on the lower limbs within the previous year.42 

5.  Any acute knee injuries involving ligaments and bones.  

6.  Patients with middle ear problem that effects balance.  

7.  Patients with neurological disorder that affects balance.  

8.  Patients with visual impairment.  

9.  Patients responding well to glide techniques other than medial glide and internal rotation     

taping will be excluded from the study.  

10.  Patients showing allergic reaction to tape after treatment session.42  

11.  Patients who are not willing to participate in the study.  

 

 

➢ Study instrument: Tools used for the study  

1. Consent form  

2. Data collection sheet  

3. Pen  

4. Kinesio tape  

5. Rigid tape (non-stretch tape)  

6. Visual Analog scale.30  

7.  Knee Injury and Osteoarthritis Outcome Score.29,38 
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8. Stopwatch  

9.  Chair  

10.  Meter tape  

11. Weighing machine  

 

  METHOD OF STUDY APPLICATION: 

 

➢ Data Collection: Ethical clearance was obtained from Ethical clearance committee of 

SDM college of Medical Sciences and hospital, Dharwad. Subjects were be selected for 

intervention according to inclusion and exclusion criteria and were explained about the 

study in their own language further a written consent was be taken from them. GROUP 

A received Mulligans Mobilization with movement (MWM) accompanied with Mulligan 

concept taping. GROUP B received Kinesio taping. Both the groups received 

conventional physiotherapy. GROUPC received conventional physiotherapy (Exercise). 

The Demographic and baseline data of outcome variables (Visual Analog scale, KOOS, 

TUG test and SLS test) for each subject was recorded for all three groups on day one and 

after 1 week of post intervention.  

 

 

PROCEDURE:  

➢ Study method: A sample of 72 subjects with age group of 40-60 years diagnosed with 

unilateral OA knee were selected for the study based on the inclusion criteria and they 

were randomly divided into three groups (group A, B & C) by computer generated 

randomization in sequentially numbered opaque sealed envelopes further, the subjects 

were then asked to pull an envelope from non-transparent vessel. Intervention was given 

based on the allocation. The subjects were be divided into 3 groups.  
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• Group A: Received Mulligan’s Mobilization with Movement accompanied by 

Mulligan’s concept of taping and conventional physiotherapy (Exercise)- 24 

subjects. 

• Group B: Received Kinesio taping and conventional physiotherapy (Exercise) -

24 subjects.  

• Group C: Received conventional physiotherapy (Exercise)- 24 subjects 

The Demographic and baseline data of outcome variables (Visual Analog scale, KOOS, 

TUG test and SLS test) for each subject was recorded for all three groups on day one 

and after 1 week of post intervention.  
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PROCEDURE:  

➢ Outcome measure testing:  

1. Visual Analog Scale (VAS):  

(VAS) is one of the commonly used scale for the assessment of pain intensity in clinical setup. 

VAS is horizontal line of 10cm long. On this line the left extremity represented ‘no pain at all’ 

(score 0) and the right extremity ‘unbearable pain’ (score 10). Subjects were asked to place a 

line perpendicular to VAS line at the point that represents pain intensity.10 cm ruler is used to 

determine the distance in cm on VAS line. The scoring for the VAS is 0-1 (no pain), 2-3 (mild 

pain), 4-7(moderate pain) and 8-10 (severe pain).  

 

2. Knee Injury and Osteoarthritis Outcome Score (KOOS):  

 KOOS covers five dimensions that are reported and scored separately: pain (nine components), 

symptoms (seven components), activities of daily living (seventeen components), sports and 

recreation function (five components) and knee-related quality of life (four components). All 

components of KOOS scale were scored from 0 to 4 and each of the five scores was calculated 

as the sum of all the components. Scores were then transformed to 0-100 scale (zero 

representing extreme knee problems and 100 no knee problems).  

 

3. Timed Up and Go (TUG) test:  

TUG test is used to measure dynamic test of balance pre and post intervention in the groups, 

TUG test measures the time in seconds that a subject takes to stand up from a chair, walk three 

meters at a comfortable and safe place, turn around, walk back to the chair and sit down. Hence 

subjects in all three groups were instructed to do the same and data was collected. Subjects 

with score less than 10 seconds was be considered normal, less than 15 seconds are at risk of 
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fall, less than 20 seconds need help with chair. TUG test was performed three times and final 

TUG score was calculated as average of three score.15,32 

 

4. Single leg standing (SLT) / One leg standing test (OLST):  

SLS test is used to measure static test of balance pre and post intervention in the group. In 

SLT/OLST subjects were instructed to stand on one leg (affected leg) with eyes open and hands 

by the side of their waist. Subjects were instructed to bend the other leg and maintain the 

position for 30 seconds without any additional support. Time was measured using a stopwatch. 

Subjects were scored as “0” if the subject stood on one leg for less than 30 seconds (i.e did not 

complete the test) and “1” if he/she stood on one leg for 30seconds (i.e did complete the test).
23  

 

TREATMENT PROCEDURE:  

Mulligans Mobilization with Movement:  

Before intervention, the direction of the glide that decreases pain intensity was tested. To test 

the direction of pain free movement physiotherapist applied lateral, medial and rotational 

gliding force on tibia and anterior gliding force on head of fibula in supine position. Once the 

gliding direction was determined, patients were asked to actively flex and extend the knee 

within the pain free range while physiotherapist maintained joint in the same position. 

Overpressure was applied at the last of the active motion. Ten repetitions within three sets with 

rest periods in between sets were given.27 

 

Internal rotation taping according to the Mulligan concept:  

Before taping, the skin was cleansed of oils and wiped dry. Patients were also requested to 

remove any thick hair covering the area where the tape would be applied.  
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During taping patients were asked to stand up safely while holding a support. The patients then 

were asked to stand up to bring the foot to internal rotation, knee to 5-10degree flexion, hip to 

external rotation while the foot is fixed on the floor. While the patient was asked to maintain 

the position, the physiotherapist applied the tape horizontally from 2 cm posterior head of 

fibula. Mobilization of the fibula head was performed horizontally towards medial direction, 

in the same direction tape was applied horizontal to the floor from distal to patella so as not to 

prevent the movement of patella and it was continued diagonally through the medial of the 

knee and wrapped around from the posterior of femur.14 Rigid (non-stretch tape) was used for 

taping which was changed on daily basis.27 

 

Kinesio taping:  

Before taping, the skin was cleansed of oils and wiped dry. Patients were also requested to 

remove any thick hair covering the area where the tape would be applied.  

A kinesio tape was applied on the knee based on the current standard of “Kinesological Taping” 

by Kase et al. A medial and a lateral “I”-strap as well as one “I”-strap over the patella was 

applied. “I”-strap means the tape is not cut into different parts, it is applied in the full width. 

The strap across the patella was applied in individual maximum knee flexion. The base of the 

tape was applied at the tibial tuberosity and pulled in maximum tension over the patella, ending 

at the lower third of the quadriceps femoris muscle. The medial and lateral straps was applied 

in 45-degree knee flexion along the collateral medial and lateral ligaments. Applied Kinesio 

tape was changed after every three consecutive days of the treatment session.29 Subjects were 

also been instructed to remove tape if they felt itching, heat, redness or any discomfort.28  
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Conventional Physiotherapy (Exercises):  

Isometric Quadriceps exercise- In this the patient were instructed to lay down in supine 

position, a towel roll was placed beneath the affected knee and patient was asked to press the 

towel maximally with thigh muscles so as to straighten the knee and hold the contraction for 

10 seconds for set of 10 to 15 repetitions in each session for 6 days a week for 1 week period.25 

 

Isometric Hamstring exercise- Patient were instructed to lay down in supine position, a towel 

roll was placed beneath the affected knee and patient were asked to push the heel into the 

treatment table and hold the contraction for 10 seconds for set of 10 to 15 repetition in each 

session for 6 days a week for 1week period.43  

 

Straight leg raising (SLR) exercise- Patient in supine position, the patient were instructed to 

do maximum isometric quadriceps contraction and raise the leg straight without bending the 

knee up to 10 cm minimum above the plinth and hold the contraction and position for 10 

seconds. 10 to 15 repetitions in each session for 6 days a week for 1week period.25 

 

Isometric Hip Adduction exercise- Patient in supine lying position, a pillow or towel roll was 

placed in between the knees then patient were asked to press the pillow tightly and maintain 

adduction contraction for 10 seconds. Repeat this exercise for 10 to 15 times in each session 

for 6 days a week for 1 week.25 

Hip Abduction exercise – Patient in side lying position, the patient were instructed do hip 

abduction up to 45 degree and maintain the position for 10 seconds. 10 to 15 repetitions in each 

session for 6 days a week for 1week period.44 

Dosage for the groups: Patients received 1 week of treatment sessions (6 days per week).  
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                           SAMPLING SIZE ESTIMATION PROCEDURE: 

 

The sample size was calculated based on the effect size that is extracted from the fractionate of 

mean differences and average of standard deviation of two groups with outcomes on knee pain 

after intervening with Manual therapy and taping. Mean knee pain (VAS) before and after the 

intervention are 58 and 33 with standard deviation of 26 and 30 respectively.45 

Effect size d – 0.89  

Alpha error - 0.05  

Power -0.9  

The sample size in each group was determined to be 28. An assumption of 15  

percent dropout rate estimates the deletion of 4 samples in each group which  

give overall sample to be 24 in each group. Hence the total sample for the study is 72  

Critical t – 2.00 s  

Df — 5  
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                                                 STATISTICAL ANALYSIS: 

 

➢ All the statistical analysis was performed using Statistical Package for the Social 

Science (SPSS) version 25.  

➢ Descriptive statistic data are presented as mean and standard deviation.  

➢ The difference between pre-test and post-test values of variables, within groups was 

analysed using paired t-test. Statistical significance was considered as p<0.05. 

➢ Chi-square test was used to analyse pre and post-test dichotomous values of Single leg 

Stance test.  

➢ Whereas to analyse significant difference between the groups One way analysis of 

variance ANOVA was used.  

➢ For significant effects of variables, post hoc analysis using Bonferroni procedure was 

done. Significance was set at p<0.05 (at 95% Confidence Interval for mean difference). 
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Table 1.Baseline characteristics of variables between group A, B and C. 

   Statistical significance p<0.05 

 

  

                        MEAN ±SD 

  

 

 

VARIABLES 

                                  

 

GROUP A 

 

 

 

GROUP B           

 

 

GROUP C 

 

 

p-value 

 

MALES (%) 

 

 

FEMALES 

(%) 

6(8.3) 8(11.1) 8(11.1)  

18(25) 16(22.2) 16(22.2) 

AGE 55.83± 5.5 54.46 ± 5.3 52.46 ± 6.8 0.146 

BMI 29.67 ±3.3 28.21± 1.9  28.33± 2.9 0.143 

VAS 7.83±1.2 6.62±1.7 6.91±1.7 0.029 

KOOS PAIN 55.87±19.5 64.87±11.6 64.79±13.6 0.072 

KOOS 

SYMPTOM 

64±19.7 75.25±10.5 72.29±15.4 0.053 

KOOS ADL 53.16±20.5 68.62±9.89 

 

68.04±15.05 0.001 

KOOS 

SPORTS 

34.84±24.0 34.71±13.3 43.05±23.7 0.468 

KNEE QOL 44.04±20.1 61.91±7.27 60.13±13.4 <0.001 

TUG 15.37±3.5 13.41±2.2 14.41±3.1 0.094 

SLS 0.29±0.46 0.41±0.50 0.41±0.50 0.598 
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Table 1. Depicts the baseline characteristics of variables of the 72 patients (24 in each group) 

diagnosed with knee OA with mean age and BMI of 55.83± 5.5 and 29.67 ±3.3 in group A, 

54.46 ± 5.3 and 28.21± 1.9 in group B and 52.46 ± 6.8 and 28.33± 2.9 in group C were given 

intervention. 6(8.3%) of males and 18(25%) of females in group A, 8(11.1%) males and 

16(22.2%) of females in group B and C volunteered for study. The demographics and other 

outcome variable were well matched with non-significant difference for variables between the 

groups. Whereas VAS, KOOS subscale ADL and QOL were found to have statistically 

significant difference between groups with p< 0.05. 
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Table 2.Comparison of pre and post treatment scores on outcome measures in group A by 

using paired t test. 

 

*Indicates 5 % level of significance p<0.05  

Table 2. Comparison of pre and post treatment scores on outcome measures in group A gave 

statistically significant intervention effects for all outcome measures of Group A.VAS t(23) 

=12.48, p< 0.05; KOOS pain t(23) = -7.89, p<0.05; KOOS symptom t(23) = -5.29, p <0.05; 

KOOS ADL t(23) =-6.61, p <0.05; KOOS sports t(23) = 3.37, p<0.05; KNEE QOL t(23) = -

5.25, p<0.05; TUG t(23) =  3.25, p <0.05.     

 

 

  

MEAN ±SD 

  

 

OUTCOME 

MEASURE                        

   

 

PRE-TEST 

 

 

 

POST-TEST     

 

 

t-value 

 

 

p-value 

VAS 7.83±1.2 4.50±1.8 12.48 <.001* 

KOOS PAIN 55.87±19.5 68.79±17.76 -7.894 <.001* 

KOOS 

SYMPTOM 

64±19.7 73.46±15.8 -5.29 <.001* 

KOOS ADL 53.16±20.5 71.7±18.9 -6.61 <.001* 

KOOS SPORTS 34.84±24.0 43.95±26.0 -3.75 <.001* 

KNEE QOL 44.04±20.1 56.5±12.8 -5.25 <.001* 

TUG 15.37±3.5 14.37±3.0 3.25 .003* 
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Table 3.Comparison of pre and post treatment scores on outcome measures in group B by 

using paired t test 

*Indicates 5 % level of significance p<0.05 

Table 3. Comparison of pre and post treatment scores on outcome measures in Group B gave 

statistically significant intervention effects for all outcome measures of Group B.VAS t(23) 

=11.15, p< 0.05; KOOS pain t(23) = -8.161, p<0.05; KOOS symptom t(23) = -6.40, p <0.05; 

KOOS ADL t(23) =- -7.92, p <0.05; KOOS sports t(23) = -3.04, p<0.05; KNEE QOL t(23) = 

-4.18; p<0.05. TUG t(23) =  4.42, p <0.05.                                  

                   

                       MEAN ±SD 

  

 

OUTCOME 

MEASURE 

 

 

PRE-TEST 

 

 

POST-TEST 

 

 

t-value 

 

 

p-value 

VAS 6.62±1.7 2.75±1.7 11.15 <.001*
 

KOOS PAIN 64.87±11.6 75.79±9.5 -8.161 <.001*
 

KOOS 

SYMPTOM 

75.25±10.5 82.5±10.5 -6.40 <.001*
 

KOOS ADL 68.62±9.89 78.0±11.2 -7.92 <.001*
 

KOOS SPORTS 34.71±13.3 43.38±14.2 -3.04 
.006

*
 

KNEE QOL 61.91±7.27 67.12±6.2 -4.18 <.001*
 

TUG 13.41±2.2 12.12±1.9 4.42 <.001*
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 Table 4.Comparison of pre and post treatment scores on outcome measures in group C using 

paired t test. 

*Indicates 5 % level of significance p<0.05  

Table 4. Comparison of pre and post treatment scores on outcome measures in Group C gave 

statistically significant intervention effects for VAS t(23) = 5.64, p< 0.05; KOOS pain t(23) = 

-6.08, p<0.05;  KOOS symptom t(23) = -4.75,p< 0.05; KOOS ADL t(23) = -5.46,p <0.05; 

KOOS QOL t(23) = -2.53, p< 0.05; TUG t(23) = 2.14, p<0.05 outcome measures of Group C. 

Whereas test identified no significant post intervention effect on KOOS sports outcome 

measures. 

                   

 MEAN ±SD   

 

OUTCOME 

MEASURE 

 

 

PRE-TEST 

 

 

POST-TEST 

 

 

t-value 

 

 

p-value 

VAS 6.91±1.7 5.62±2.26 5.64 <.001*
 

KOOS PAIN 64.79±13.6 69.83±12.7 -6.08 <.001*
 

KOOS 

SYMPTOM 

72.29±15.4 76.71±14.2 -4.75 <.001*
 

KOOS ADL 68.04±15.05 71.83±14.9 -5.46 <.001*
 

KOOS SPORTS 43.05±23.7 45.26±21.7 -1.59 .129 

KNEE QOL 60.13±13.4 62.13±12.6 -2.53 0.0019⁎ 

TUG 14.41±3.1 13.91±3.7 2.14 .043⁎ 
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Table 5. Pre and post-test SLS scores. 

   

   TREATMENT GROUPS 

  

 

OUTCOME 

MEASURE 

 

GROUP A 

N (%) 

GROUP B 

N (%) 

GROUP C 

N (%) TOTAL 

SLS PRE 

TEST 

 

DID NOT 

COMPLETE 
17(23.6) 14(19.40) 14(19.4) 45(62.5) 

 

COMPLETE 

        7(9.7) 10(13.9) 10(13.9) 27(37.5) 

 

SLS POST 

TEST 

DID NOT 

COMPLETE 
15(20.8) 13(18.1) 13(18.1) 41(56.9) 

 

COMPLETE 

9(12.5) 11(15.3) 11(15.3) 31(43.1) 

 

Table 5. Depicts the Pre and post-test comparison of Single leg stance (SLS) test score of study 

participants of each group by using Chi square test. Pre intervention SLS scores represents total 

of 45(62.5) who did not complete test and 27(37.5) who completed the test. Post intervention 

test score represents total of 41(56.9) participants who did not complete test and 31(43.1) who 

complete test in all groups. 
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Table 6. Between groups analysis of variables using One way ANOVA. 

*. The mean difference is significant at the 0.05 level. (Statistically significant p<0.05) 

 

  

                        MEAN ±SD 

    

 

 

VARIABLES 

                                  

 

GROUP A 

      (CI) 

 

 

GROUP B   

      (CI)         

 

 

GROUP C 

      (CI) 

  

 

        F  

 

 

p-value 

 

 

MEAN 

DIFFERENC

E 

      VAS 4.50±1.8 

(3.7; 5.2) 

2.75±1.7 

(2.0; 3.5) 

5.62±2.26 

 (4.7; 6.6) 

12.773 

        

 

<0.001     1.75* (A-B) 

-1.125 (A-C) 

-2.87* (B-C) 

KOOS PAIN 68.79±17.76 

(61.3; 76.2) 

75.79±9.5 

(71.7; 79.8) 

69.83±12.7 

(64.4;75.2) 

1.808 1.72 -7.0 (A-B) 

-1.04 (A-C) 

5.95 (B-C) 

KOOS 

SYMPTOM 

73.46±15.8 

    (66.7; 80.1) 

82.5±10.5 

(78.0; 86.9) 

76.71±14.2 

(70.6; 82.7) 

2.664 0.07 -9.04 (A-B) 

-3.25 (A-C) 

5.7(B-C) 

KOOS ADL 71.7±18.9 

    (63.7; 79.7) 

78.0±11.2 

(73.2; 82.7) 

71.83±14.9 

(65.5; 78.1) 

1.31 0.28 -6.25 (A-B) 

-0.083 (A-C) 

6.16 (B-C) 

KOOS 

SPORTS 

43.95±26.0 

(31.4; 56.4) 

43.38±14.2 

(37.3; 49.4) 

45.26±21.7 

(34.77; 

55.76) 

0.045 0.956 0.57 (A-B) 

-1.31(A-C) 

-1.88(B-C) 

KNEE QOL 56.5±12.8 

(51.0; 61.9) 

67.12±6.2 

(64.47; 69.7) 

61.4±12.4 

(56.6; 67.1) 

5.63 0.005 -10.625*(A-B) 

-4.166 (A-C) 

6.458 (B-C) 

TUG 14.37±3.0 

(13.0; 15.6) 

12.12±1.9 

(11.3; 12.9) 

13.91±3.7 

(12.3; 15.4) 

3.79 0.027 2.2500*(A-B) 

0.46 (A-C) 

-1.76 (B-C) 

 

SLS 

0.37± 0.5 

(0.16; 0.58) 

0.45± 0.5 

(0.24; 0.67) 

0.45 ± 0.5 

(0.24 ;0.67) 

0.22 0.80 -0.083 (A-B) 

-0.083 (A-C) 

0.00(B-C) 
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TABLE 6: Summary of One-way ANOVA for between groups analysis variables of each 

subject with knee osteoarthritis showed statistically significant results in VAS (p=<0.001); 

KOOS Knee Quality of life (p=0.005) and Time Up and GO (TUG) test (p=0.027). Post-host 

analysis was done between group for variables with significant values (p<0.05). The test 

revealed no statistically significant difference among the means of post-test comparison of 

KOOS pain, KOOS symptom, KOOS ADL, KOOS sports, TUG and SLS values of the groups. 

Further post hoc analysis using Bonferroni correction was not analysed as the ANOVA was 

not significant for these variables. 

 

Table 7.Bonferroni post-hoc comparison for VAS 

*. The mean difference is significant at the 0.05 level. (Statistically significant p<0.05) 

 

A statistically significant difference was found between the groups for the variable VAS: 

(p=<0.001) with the mean score of groups A, B and C as follows (4.50 ±1,8); (2.75 ±1.7) and 

(5.62±2.26) are shown in Table 6. Table 7 Depicts post-hoc comparison using Bonferroni 

correction revealed statistically significant change when Group B was compared to Group A 

and C with mean difference of group A vs B (1.75) with effect size of 0.9 and group B vs C (-

 95% Confidence Interval 

 

  

TREATMENT 

GROUP 

Mean 

Difference 

 

Lower 

Bound 

Upper 

Bound 
Sig. Effect size  

d 

GROUP B vs 

GROUP A 

 

1.75* 

 

.343 

 

3.15 

 

.010 

 

 

       0.9 

GROUP A vs 

GROUP C 

 

-1.125 

 

-2.53 

 

.281 

 

.161 

 

       0.5 

 

GROUP B vs 

GROUP C 

 

-2.87* 
 

    -4.28 

 

    

 -1.46 

 

<.001 

     

       1.4 
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2.87) with effect size of 1.4. The VAS score improved in all groups whereas greater 

improvement was seen in group B and A when compared to group C. 

 

Table 8.Bonferroni post-hoc comparison for KOOS Knee Quality of life. 

*. The mean difference is significant at the 0.05 level. (Statistically significant p<0.05) 

 

A statistically significant difference was found between the groups for the variable KOOS Knee 

Quality of life (p=0.005) with the mean score of groups A, B and C as follows (56.5±12.8); 

(67.12 ±6.2) and (61.4±12.4) are shown in Table 6. Table 8 Depicts Post hoc comparison using 

Bonferroni correction revealed statistically significant difference when Group A was compared 

Group B with mean difference of group A vs B (-10.62500) and effect size of 1.0. The KOOS 

QOL improved in all groups A, B and C whereas there was greater improvement seen in group 

B when compared to group A and C. 

 

 

 95% Confidence Interval 

 

  

TREATMENT 

GROUP 

 

Mean 

Difference 

 

Lower 

Bound 

Upper 

Bound 
Sig. Effect 

size  

d 

 

GROUP A vs 

GROUP B 

 

-10.62500* 

 

-18.45 

 

-2.80 

 

0.004 

 

    1.0 

 

GROUP A vs 

GROUP C 

 

-4.16667 

 

-11.99 

 

3.66 

 

0.588 

 

    0.3 

 

GROUP B vs 

GROUP C 

 

6.45833 
 

-1.37 

 

14.29 
 

0.140 

 

    0.6 
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Table 9.Bonferroni post-hoc comparison for TUG Test. 

*. The mean difference is significant at the 0.05 level. (Statistically significant p<0.05) 

 

A statistically significant difference was found between the groups for the variable Time Up 

and GO (TUG) test F (2,69) =3.79, p=0.027   with the mean score of groups A, B and C as 

follows (14.33± 3.0); (12.2± 1.9) and (13.91 ±3.7) are shown in Table 6. Table 9: Depicts Post 

hoc comparison using Bonferroni correction revealed statistically significant difference when 

Group A was compared Group B with mean difference for A vs B (2.250) and effect size 0.8. 

The TUG results improved in all three groups but greater improvement was seen in group B 

when compared to A and C. 

 

 

 

 

 

 

 
95% Confidence Interval 

 

  

TREATMENT 

GROUP 

 

Mean 

Difference 

 

Lower 

Bound 

Upper 

Bound 

Sig. Effect 

size  

d 

GROUP A vs 

GROUP B 

 

2.25000* 

 

0.13 

 

4.37 

 

0.03 

    

     0.8 

 

GROUP A vs 

GROUP C 

 

0.46 

 

-1.66 

 

2.58 

 

1 

       

      0.1 

 

GROUP B vs 

GROUP C 

 

-1.79 

 

-3.91 

 

0.33 

 

0.13 

    

       0.6 
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Table 10. Effect size: Within group comparison of effect size (pre and post intervention) 

 

Represents the Effect size of the variables from pre to post intervention within group. Table 10 

shows that there was large effect size seen in group A subject who received Mulligan 

MOBILIZATION with movement along with mulligan concept taping and conventional 

exercise in all variables except for TUG which showed medium effect size. Similarly, group B 

subjects who received Kinesio taping and conventional exercise showed large effect size with 

group for all variables except for KOOS sports which showed medium effect size. Group C 

subjects who received Conventional exercise alone showed large effect size for VAS, KOOS 

pain and KOOS symptom, medium effect size for KOOS ADL and small effect size for KOOS 

sports, Knee QOL and TUG. 

 

 

VARIABLES 

                                  

 

GROUP A 

       

 

 

GROUP B   

            

 

 

GROUP C 

       

VAS 2.5 2.2 0.9 

KOOS PAIN 1.5 1.5 0.8 

KOOS 

SYMPTOM 

1.0 1.0 0.8 

KOOS ADL 1.3 1.3 0.5 

KOOS SPORTS 0.8 0.5 0.2 

KNEE QOL 1.0 0.8 0.3 

TUG 0.6 0.8 0.3 
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             DISCUSSION  

 

The purpose of the study was to compare the effectiveness of Mulligans MWM with taping 

versus Kinesio taping on pain, function and balance in subjects with knee osteoarthritis. 

 

This study was conducted on 72 subjects within age group of 40-60 years who were diagnosed 

with unilateral OA knee by an orthopaedician. All the subjects were recruited for the study 

based on the inclusion criteria and they were randomly divided into three groups (group A, B 

& C) by computer generated randomization with each group consisting of 24 subjects. 

Intervention was administered as per the random allocation. Group A received Mulligan’s 

Mobilization with Movement accompanied by Mulligan’s concept of taping and conventional 

physiotherapy (Exercise).  Group B received Kinesio taping and conventional physiotherapy 

(Exercise) while the Group C received conventional physiotherapy (Exercise) alone. All the 

subjects received intervention for 1week (6 days per week). 

The demographic and baseline data of outcome variables (Visual Analog scale, KOOS, TUG 

test and SLS test) for each subject was recorded, for all three groups on day one and after 1 

week of post intervention. 

 

In the current study, table 1 shows baseline characteristics of variables between the groups, 

which depicts the distribution of number males and females in each group. Group A consisted 

of 6 males with 8.3% and 18 females 25%, whereas group B and C consisted of 8 males and 

16 females with 11.1% and 22.2% respectively. According to Pal, et al Osteoarthritis is the 

most frequent kind of musculoskeletal disease and is the fourth most prevalent predictor of 

health problems in women and the eighth most common predictor in men worldwide.2 A study 

conducted by Blagojevic et al., reported that there was widespread agreement that women were 
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more prone than men to suffer knee osteoarthritis.46 In addition, previous studies have shown 

that females have more severe OA knees than males, putting them at a higher risk. Though the 

cause is unknown, it could be an due to effect of menopause caused by estrogen deficiency in 

early lives.47,48 While estrogen may have a modulating effect on cartilage, the effect of sex 

hormones or growth hormones is not well understood.48 In the present study it was observed 

that female gender is more affected than males.  

 

One of the most impactful risk factors for OA of any joint is age. Though OA knee is common 

in geriatric population, it was found that a remarkable incidence in the population less than 60 

years of age group were affected as well.10 In the present study,  the subjects in group A had 

mean age of 55.83±5.5, group B with 54.46±5.3 and group C subjects had mean age of 

52.46±6.8 respectively. There was no significant difference seen between mean age of all the 

three groups at baseline (p>0.05).  

              Pal, et al. in a study found that the prevalence was highest in those aged 60 and above 

and lowest in individuals aged 40–50 years.2 The widespread occurrence and incidence of OA 

with age is likely due to cumulative exposure to various risk factors and physiologic changes 

that occur with ageing, such as cartilage thinning, poor muscle strength, poor proprioception 

and oxidative damage, which may make a joint less able to cope with adversity.47,49 

 

Higher BMI is one of the risk factors for developing OA, in this study it was noted that GROUP 

A, B and C participants had a mean BMI of 29.67± 3.3, 28.21± 1.9 & 28.33± 2.9 respectively. 

There was no significant difference seen between mean BMI of all the three groups at baseline 

(p>0.05). Majority of knee OA patients are overweight or obese. When compared to people 

with a normal body mass index (BMI <25), the risk of developing OA is twice as great in 

overweight people. Obesity (BMI ≥ 30) further increases this risk. Mechanical stress beyond 
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the physiological capabilities of the weight-bearing knee joint one hand, altered metabolic rate 

which results in elevated adipocytokine levels and associated pro-inflammatory response on 

the other hand. These are two possible mechanisms by which high body mass promotes the 

development and progression of KOA.50 Pal, et al. reported that the prevalence of OA knees 

rose with an increase in BMI, according to the study ,BMI  when compared to normal weight 

and obese adults, the prevalence of knee OA was much lower in underweight adults (28%) than 

obese (33%).Suggesting  that people who are overweight and/or obese have the highest 

prevalence of OA.2,47 Looking at the BMI being overweight and being obese were found to be 

risk factors for future knee problems in all studies. According to one study, being normal to 

being overweight in adulthood has a slightly increased chance of developing knee OA and 

requiring arthroplasty than maintaining  the same weight throughout adulthood.46 Most of the 

participants in this study were having higher BMI and shown to have been overweight. 

 

Pain is one of the most commonly mentioned and critical characteristics in patients with knee 

OA, contributing to functional inactivity and impaired balance. Hence, outcome for the same 

is needed to be measured. The Visual Analogue scale (VAS) is a frequently used pain outcome 

measure which is reliable, valid, responsive.30 The Knee Injury and Osteoarthritis Outcome 

Score (KOOS) is a patient reported outcome measure used to monitor disease course and 

outcome following intervention, for patients with knee osteoarthritis and knee injury.31 

Baseline characteristics of variables between the groups, were matched and we found that there 

was no significant differences between the groups for KOOS pain, KOOS symptom, KOOS 

sports, TUG and SLS with (p>0.05). While VAS, KOOS subscale ADL and QOL were found 

to have statistically significant difference between groups with p< 0.05. 
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Comparison between pre and post treatment scores, for ‘VAS’ in all the three groups was done 

using paired t test, with baseline scores of subjects in group A 7.83±1.2, group B 6.62±1.17 

and group C 6.91±1.7. A week after post intervention, the mean and SD of group A, B and C 

was 4.50±1.8, 2.75±1.7 and 5.62±2.26 respectively (table 2,3 &4). There was a statistically 

significant difference observed in all three groups (p<0.05). Within-group comparison effect 

sizes for groups A, B, and C showed large effect sizes (table 10).                                                                    

               Between group analysis of outcome measure VAS was done using One-way 

ANOVA, which was found to be statistically significant with (p<0.05) (table 6). Post hoc 

analysis revealed statistically significant change when Group B was compared to Group A and 

C with a mean difference of group A vs B (1.75) and group B vs C (-2.87). The VAS score 

improved in all groups, whereas greater improvement was seen in group B and A when 

compared to group C (table 7). 

 

Pre and post intervention scores of KOOS pain, in all the three groups using paired t test was 

done (table 2,3 and 4). The baseline scores of subjects in group A was 55.87±19.5, group B 

64.87±11.6 and group C 64.79±13.9 A week after post intervention mean and SD of group A, 

B and C was 68.79±17.76, 75.79±9.5 and 69.83±12.7 which was found to be statistically 

significant in all three groups (p<0.05). When the effect sizes of within group comparisons for 

groups A, B, and C were calculated, a large effect size was found within the groups (table 10).                                                                    

          Whereas when between group analysis of outcome measure KOOS pain was calculated 

by using One way ANOVA it was found that there were no statistically significant (p>0.05). 

(Table 6).  

In all the three groups pre and post intervention scores of KOOS symptom was conducted using 

paired t test. The baseline scores of subjects in group A was 64±19.7, group B 72.25±10.5 and 
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group C 72.29±15.4 A week after post intervention mean and SD of group A, B and C was 

73.46±15.8, 82.5±10.5 and 76.71±14.2, which was found to be statistically significant in all 

three groups (p<0.05) (table 2,3 and 4). When the effect size of within group comparison was 

calculated group A, B and C showed large effect size within the groups (table 10).                                                                    

         Between group, analysis of outcome measure KOOS symptom was calculated by using 

One way ANOVA, with a mean difference between group A and B -9.04, group A and C -3.25, 

group B and C was 5.7 respectively. It was found that there was no statistical significance 

(p>0.05) (table 6).  

 

Pain is one of the most commonly mentioned and critical characteristics in patients with knee 

OA, contributing to functional inactivity and impaired balance due to decreased proprioception, 

resulting in poor functional performance.  

According to a study published in 2018, the use of MwM in conjunction with taping improves 

pain and performance during functional activities. Manual treatment exhibited mechanical, 

neurophysiological and physiological effects in knee OA. According to Adams et al, Sambajon 

et al, and Moss et al after joint mobilization, they experienced an instantaneous reduction in 

pain, activation of pain inhibitory systems, a decrease in inflammatory mediators, and an 

increase in function. They explained pain alleviation by stimulating mechanoreceptors and 

inhibiting pain in the cortical system, they demonstrated that prostaglandin E2, an 

inflammatory mediator that stimulates peripheral nociceptors in the blood, reduces pain in the 

body. MwM is used to correct positional faults by restoring the biomechanical normality of the 

joint. The patient relearns pain-free active motion by correcting positioning faults in the joint 

with MwM and repetition. Pain desensitisation is supposed to be aided by this pain-free 

movement, especially in the early stages of the condition.27 This review supports the findings 
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of the current study group A, in which participants received mulligan mobilization with 

mulligan concept taping in addition to traditional physiotherapy.                 

Anna Lina Rahlf et al. in 2019 published study that reported, using kinesio tape for three days 

improves the self-reported sensation of pain, joint stiffness and physical function in patients 

with OA. The flexibility of the tape and its application under tension is thought to cause skin 

mobilization during activities, which promotes blood and lymph circulation. This mechanism 

is thought to have a direct impact on pain perception. The stimulation of cutaneous 

mechanoreceptors is another commonly cited contributing factor. This could alter the interplay 

between cutaneous mechanoreceptors and proprioception, which was thought to be responsible 

for the decrease perception of stiffness. As knee discomfort significantly affects or limits the 

perceptions of joint function, the current study concludes that enhanced function in the tape 

group may be due to reduced perceptions of pain and stiffness.29  

According to a 2014 study, Kinesio tape application and positioning, align the knee in a more 

stable position which reduces stress and strain on the soft tissue surrounding the knee and 

improves osteoarthritis symptoms.28 However, according to Dr. Kase and Wallis, who were the 

inventors of Kinesio taping, emphasized that  Kinesio tape works better when combined with 

adequate exercise.28,51 Thus, we consider above mentioned studies as an explanation for 

improvement seen in present study group B where Kinesio tape was applied to subjects along 

with conventional physiotherapy.  

Exercise treatment can help reduce pain, prevent muscle atrophy and enhance lower-limb 

motor function. Improved lower limb muscle strength has been shown to improve joint stability 

and reduce the fear of falling in those with advanced OA. Quadriceps activity declines, 

electrical impulses of neuromuscular connections reduce and axoplasmic transport slows, 

resulting in quadriceps atrophy and weakness, as well as a reduction in knee joint activity. 
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Isometric exercises can strengthen the quadriceps muscle, reduce symptoms, and increase 

aerobic capacity, flexibility, and balancing function, as well as help patients and improve their 

psychological health by gaining confidence through exercise.52 

Exercise-induced hypoalgesia (EIH) is a process believed to be mediated by endogenous pain 

inhibitory pathways. Acute bouts of exercise have been demonstrated to reduce pain sensitivity. 

This process is thought to be triggered by both endogenous opioid and nonopioid systems 

activation.53 Thus, we consider above mentioned studies as an explanation for improvement 

seen in present study groups. 

 

In all the three groups pre and post intervention scores of KOOS Activity of daily living (ADL) 

was done by using paired t test. The baseline scores of subjects in group A was 53.16±20.5, 

group B 68.62±9.89 and group C 68.04±15.05 A week after post intervention mean and SD of 

group A, B and C was 71.7±18.9, 78.0±11.2 and 71.83±14.9, which was found to be 

statistically significant in all three groups (p<0.05) (table 2,3 and 4). When the effect size of 

within group comparison was calculated group A, B showed large effect size and group C 

showed medium effect size within the groups (table 10).                                                                    

          Between group analysis of outcome measure KOOS (ADL)was calculated by using one 

way ANOVA with a mean difference between group A and B -6.25, group A and C -0.083, 

group B and C was 6.16 respectively and was found that there was no statistically significance 

(p>0.05) (table 6).  

 

In all the three groups pre and post intervention scores of KOOS Sports and Recreation was 

done with paired t test. The baseline scores of subjects in group A was 34.84±24.0, group B 

34.71±13.3and group C 43.05±23.7 A week after, post intervention mean and SD of group A, 
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B and C was 43.95±26.0, 43.38±14.2 and 45.26±21.7, which was found to be statistically 

significant in group A and B (p<0.05) table 2,3 whereas it was not statistically significant in 

group C (p>0.05) table 4. When the effect size, within group comparison was calculated group 

A showed large effect size, group B showed medium and whereas group C showed small effect 

size within the groups (table 10).                                                                    

          Between group analysis of outcome measure KOOS Sports and Recreation was 

calculated using One way ANOVA with a mean difference between group A and B 0.57, group 

A and C -1.31, group B and C was -1.88 respectively it was found that there was no statistical 

significance (p>0.05) between the groups (table 6). 

 

Hiroshi Takasaki et al. reported that MWM was related to immediate pain reduction and 

improved knee function, with significant differences in VAS and KOOS ADL ratings, implying 

that it could be used in the early stages of knee OA therapy.39 

Kyue-nam Park et al. in 2018 published a study that reported the use of Non-Elastic Tape 

(NET) which significantly improved stability and difficulty during all activities. In the current 

investigation NET at the knee joint used to have a likely beneficial effect on knee 

biomechanics. Reduced internal and external tibiofemoral rotation, as well as varus/valgus 

movement, may reduce medial and lateral compressive stresses at the knee joint. Furthermore, 

external fixation-induced changes in confidence and stability may lead to increased 

stability during tasks. Improving patient confidence in daily tasks by reducing difficulties and 

improving stability during functional activities. The shift in impression of stability was to 

motivate people to engage in physical activity.54 Thus, we consider above mentioned studies 

as an explanation for improvement seen in present study group A where participants were 

treated with Mulligan mobilization with Mulligan concept taping in addition to conventional 

physiotherapy. 
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According to a systematic review and meta-analysis published in 2020 physical therapy 

combined with Kinesio taping can provide superior therapeutic benefits by relieving pain and 

improving function in individuals with knee osteoarthritis. 51 

The quadriceps muscle's strength is crucial in knee OA because it predicts the extent of 

functional impairment and daily activities. Furthermore, there is some evidence that Kinesio 

taping provides a minor strength-enhancing impact, by creating a concentric pull on the fascia, 

Kinesio tape is believed to facilitate small, immediate improvements in muscular strength.55 

Thus, we consider above mentioned study as an explanation for improvement seen in present 

study group B, where Kinesio tape was applied to subjects along with conventional 

physiotherapy. 

Many everyday activities, such as bending to the floor, getting into and out of a car, descending 

stairs and standing up from a chair, necessitate optimal knee ROM and quadriceps strength. 

Reduced range of motion (ROM), which is common in persons with knee OA, is been 

associated to pain and arthrogenic muscle inhibition. 55 Hence, in current study group C patients 

were intervened with conventional physiotherapy with an aim of reducing pain and increasing 

muscle strength in order to improve physical functioning.  

 

In all the three groups pre and post intervention scores of KOOS (QOL) was done using paired 

t test. The baseline scores of subjects in group A 44.04±20.1, group B 61.91±7.27and group C 

60.13±13.4 A week after post intervention mean and SD of group A, B and C was 56.5±12.8, 

67.12±6.2 and 62.13±12.6, which was found to be statistically significant in all three groups 

(p<0.05) (table 2,3 and 4). When the effect size of within group comparison was calculated 

group A, B showed large effect size and group C showed small effect size within the groups 

(table 10).                                                                    
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          Between group analysis of outcome measure, KOOS (QOL)was calculated using One 

way ANOVA where, it was found that there was statistical significance (p<0.05) (table 6). Post 

hoc comparison using Bonferroni correction, further revealed statistically significant difference 

when Group A was compared Group B with a mean difference of group A vs B (-10.62500) 

and effect size of 1.0. The KOOS QOL improved in all groups A, B and C whereas there was 

greater improvement seen in group B when compared to group A and C (table 8). 

Ali Karamitabar et al. in 2019 published a study which stated that Kinesio tape, whether used 

therapeutically or as a sham, can help patients with knee osteoarthritis, perceive reduced pain 

and have a better quality of life .56 The reason for the reduction of pain and improved quality 

of life in both groups can be due  to the stimulation of sensory receptors of the skin, in turn by 

activating the pain gate control theory or can be the result of possible psychological effects, 

which reduced pain in both treatment groups, and this reduced perception of pain improved 

functional inactivity which may have caused improved quality of life. 

A systematic review and meta-analysis published in 2018 stated that, exercise therapy (alone 

or in combination with other interventions) tends to improve health-related and knee-related 

QoL as well as psychosocial aspects in people with knee OA.57 

According to the study published in 2018, reported that hip abductor exercises combined with 

quadriceps exercises helped reduction of pain and overall improvement in function and quality 

of life in OA knee patients.44These studies supports the findings of the current study groups, in 

which participants received conventional physiotherapy.     

 

Pre and post intervention scores of TUG test in all the three groups using paired t test was done. 

The baseline scores of subjects in group A 15.37±3.5, group B 13.41±2.2 and group C 

14.41±3.1. A week after post intervention mean and SD of group A, B and C was 14.37±3.0, 
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12.12±1.9 and 13.91±3.7 which was found to be statistically significant in all three groups 

(p<0.05) (table 2,3 and 4). When the effect size of within group comparison was calculated 

group B showed large effect size whereas group A and C showed medium and small effect size 

within the groups (table 10).                                                                    

          Between group analysis of outcome measure TUG test was calculated by using one way 

ANOVA, it was found that there was statistically significant (p<0.05) (table 6). Further post 

hoc comparison using Bonferroni correction revealed statistically significant difference when 

Group A was compared Group B with a mean difference for A vs B (2.250) and effect size 0.8. 

The TUG results improved in all three groups but greater improvement was seen in group B 

when compared to A and C (table 9). 

According to Alkhawajah and Alshami Mobilization with movement (MWM) had a superior 

effect in lowering pain and enhancing functional mobility (TUG).58 

Application of KT is hypothesised to enhance sensory feedback from various 

mechanoreceptors, which are largely found in the skin. The KT's elastic material pulls and 

stretches the skin, the movement of the skin and the underlying superficial fascia covering the 

muscle may excite cutaneous and muscle receptors to detect potential changes in length and 

tension and communicate information about those changes. Improved proprioceptive feedback 

to the central nervous system is thought to help the neuromuscular system maintain balance by 

improving joint position sense. This kind of proprioceptive enhancement could be especially 

useful during physical activity.59 

Cho et al. (2015) and Aydoğdu et al. in 2017 in the study reported significant improvements in 

VAS during walking following KT application also found functional improvements in the TUG 

could be related to a decreased level of pain and improvement in ROM. These studies have 
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shown that KT may have a positive effect on the VAS and TUG  which is in concordance  with 

our finding in current study  group B.42 

 

Table 5. Depicts the Pre and post-test comparison of Single leg stance (SLS) test score of study 

participants of each group by using Chi square test. Pre intervention SLS scores represents total 

of 45(62.5) who did not complete test and 27(37.5) who completed the test. Post intervention 

test score represents total of 41(56.9) participants who did not complete test and 31(43.1) who 

completed test in all groups. 

              Between the group analysis of outcome measure SLS was calculated by using One 

way ANOVA with mean difference between group A and B, group A and C as -0.083 and 

group B and C was 0.0 respectively it was found that there was no statistically significant 

(p>0.05) table 6. 

Anna Lina Rahlf et al. in the study reported that Kinesio tape effect the standing balancing 

abilities, which were beneficial but not significant. This suggests that the tape group was better 

at improving the BESS score from baseline to follow-up than the control group. The BESS 

score in this study is reported to be greater than the BESS score in other research with similar-

aged subjects. This shows that, in addition to increasing age, potential restrictions or instability 

of the knee caused by OA impaired the balance.29 This showed in correspondence with findings 

of the present study.  

 

Present study revealed that when within group analysis was done all the three groups improved 

with larger effect size for VAS, KOOS pain, KOOS symptom. While KOOS ADL, KOOS 

sports, KOOS QOL, TUG was shown to have larger effect size in group A and B only. 
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        When between group analysis was done, though majority of outcome measures showed 

no statistically significant difference except for VAS, Knee QOL, TUG which showed 

statistically significant difference with group B exhibiting better improvement when compared 

to group A and B. 
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     LIMITATION OF THE STUDY 

 

➢ Total size of population group studied was small. 

➢ Only short-term effect of one week was consider hence long-term effect 

remains unclear. 

➢ There was lack of homogeneity among groups regarding clinical charactertics 

of participants (Gender and Grade of OA). 
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                                    FUTURE SCOPE OF THE STUDY 

➢ A study can be conducted with large sample size 

➢ Further studies should aim at long term effects of these intervention on OA 

knee. 

➢ Studies can be further done on one particular Grade of OA. 
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                                                         CONCLUSION:  

 

 

In the present study, when comparing the amount of change, before and after application of 

Mulligan mobilization with movement accompanied by Mulligan concept taping, Kinesio 

taping and conventional physiotherapy alone in Group A, B and C respectively showed 

reduction in pain and overall improvement in function and dynamic balance. 

             It was noted that, Group B (Kinesio taping along with conventional physiotherapy) 

showed superior clinical effect on the outcome variables for VAS, KOOS Knee QOL and TUG 

when compared to the other groups.  

 Hence, we conclude that incorporating of Mulligan’s MWM and Kinesio taping along 

with the conventional physiotherapy had an additional benefit on the outcome measures of the 

patient’s conditions.  
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                                                              SUMMARY 

Osteoarthritis (OA) is a chronic musculoskeletal degenerative disorder. It has multifactorial 

aetiology, “which is characterized by the loss of articular cartilage, subchondral sclerosis, 

hypertrophy in the bony margins and morphological alterations in the synovial membrane and 

joint capsule. This condition is more commonly seen in females compared to males between 

the age group of 40 -60 and above. Various treatments are available in the management of OA 

knee, either it could be surgical or non-surgical. Physiotherapy is the commonest mode of 

management recommended for the treatment of OA. 

Various physiotherapy techniques have been carried out throughout the years in the 

management of OA knee which include Exercise therapy involving lower limb strengthening, 

Electrotherapy modalities like TENS, IFT, Therapeutic taping and mobilization. 

Present RCT consisted of total 72 subjects between age group of 40-60 years diagnosed with 

unilateral OA knee by an orthopaedician. This study carried out for 6 days in a week in the 

Physiotherapy department of S.D.M College of Medical Sciences and Hospital, Dharwad. The 

subjects were divided into three groups by computer generated randomization method and each 

group consisted of 24 subjects. Group A were treated by Mulligan MOBILIZATION with 

mulligan concept taping along with conventional physiotherapy (Exercise). Group B received 

Kinesio taping along with conventional physiotherapy (Exercise) and Group C received 

convention physiotherapy alone. The purpose of the study was to see which of these treatment 

techniques when compared have better outcome on pain, function and balance in patients with 

knee osteoarthritis. 

 

Visual Analog scale, KOOS, TUG test and SLS test were the outcome measures used to 

record, pain, function and balance at the baseline and after the completion of the intervention. 
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All the participants completed the study which included 6 sessions for 1 week and data was 

recorded and analysed using SPSS software. 

 

Statistical analysis was done using paired t-test for within group comparison and results showed 

improvement in all the three groups with larger effect size for VAS, KOOS pain, KOOS 

symptom. While KOOS ADL, KOOS sports, KOOS QOL and TUG were shown to have larger 

effect size in group A and B only. 

        Between group analysis was done using One way ANOVA, though majority of outcome 

measures showed no statistically significant difference except for VAS, Knee QOL, TUG 

which showed statistically significant difference with group B exhibiting better improvement 

when compared to group A and C in post hoc test. 

 

In the present study, when comparing the amount of change before and after application of 

Mulligan MOBILIZATION with movement accompanied by Mulligan concept taping, Kinesio 

taping and conventional physiotherapy alone in Group A, B and C showed reduction in pain 

and overall improvement in function and dynamic balance. 

                   It was noted that, Group B (Kinesio taping along with conventional physiotherapy) 

showed superior effect on the outcome variables for VAS, KOOS Knee QOL and TUG when 

compared to the other groups.  

                 Hence, we conclude that incorporating of Mulligan’s MWM and Kinesio taping 

along with the conventional physiotherapy had an additional benefit on the outcome measures 

of the patient’s conditions. 
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                                                            ANNEXURE 

                                                                CONSENT FORM 
                                                                     
OP No. of the study subject _________  

STUDY TITLE:  

“COMPARISON OF MULLIGAN’S MOBILIZATION WITH MULLIGAN CONCEPT 

TAPING VERSUS KINESIO TAPING ON PAIN AND FUNCTION IN PATIENT WITH 

KNEE OSTEOARTHRITIS: -A RANDOMIZED CONTROLLED TRIAL.”  

Name of the Investigator: ____________  

Tel No. ______________  

I Mr. /Ms. _________________________________________ hereby give my consent to be 

included as a subject in the study mentioned above and to publish the data thus obtained. I have 

been informed to my satisfaction the purpose, importance and the method of the study in my own 

language by the physiotherapist and the copy of information sheet have been given to me. I confirm 

that I have understood the above study which will be conducted over a period of 1week and will 

have the opportunity to ask questions. I have been informed that I will be randomly allocated in 

either of the treatment groups of the study. I have also been explained that in case of any injury or 

adverse effects of tape during the therapeutic intervention will be entirely taken care by the 

investigating therapist. I understand that my participation in the study is voluntary and that I am 

free to withdraw at any time without having to give any reasons or legal rights being affected. I 

agree to restrict the use of any data or results that are obtained from the study provided such a use 

is only for scientific purpose(s).  

I agree to adhere to the physiotherapists instructions and co-operate fully with those conducting the 

study and inform them in case of untoward experience. I fully consent to participate in the above 

study.  

 

_________________________                                                                               Date:  

(Signature / Left thumb impression)  

                                                                                                                                 Place:  

Name of the participant: ___________________________  

Son/daughter/spouse of: ___________________________  

Complete postal address: ___________________________  

This is to certify that the above consent has been obtained in my presence.  

________________________                                           

                                                                                               Date:  

(Signature of the Principal Investigator)                              Place:  

Witness – 1                                                                            Witness – 2 

------------------------                                                              ----------------------  

Signature:                                                                              Signature:  

Name:                                                                                    Name:  

Address:                                                                                Address:   
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                              INFORMATION FOR PARTICIPANTS OF THE STUDY  

 

Dear Participants,  

We welcome you and thank you for your keen interest in participation in this project. Before you 

participate in the study, it is important for you to know why this research is being carried out. This 

form will provide you all the relevant details of this research. It will explain the nature, the purpose, 

the benefits, the risks, the discomforts, the precautions and the information about how this 

project/study will be carried out. It is important that you read and understand the contents of the 

form carefully. This form may contain certain scientific terms and hence, if you have any doubts 

or if you want more information, you are free to ask the study personnel or contact person 

mentioned below before you give your consent at any time during the entire course of the project.  

 

1. Project title: Comparison of Mulligan’s mobilization with Mulligan concept taping versus 

Kinesio taping on pain and function in patients with knee osteoarthritis: -A Randomized 

Controlled TRIAL.  

2. Department and institute: S.D.M College of Physiotherapy, Sattur, Dharwad.  

3. Name of the investigator: Sanmati .P. Gaonkar M.P.T  

4. What is the purpose of this project/study? 

Comparison of Mulligan’s mobilization with Mulligan concept taping versus Kinesio taping        

on pain and function in patients with knee osteoarthritis. 

5. What is the selection procedure of the participants? (inclusion and exclusion criteria)  

 

                     INCLUSION CRITERIA:  

1. Patients between age group of 40-60 years diagnosed with unilateral OA knee.  

2. Patients with a clinical and radiographic diagnosis of knee OA, certified by an 

Orthopaedic surgeon. 

3. Patients with Grade two (mild) or Grade three (moderate) OA knee by Kellgren-

Lawerence classification. 

4. Both genders.  

5. Patients walking independently (without any walking aids).  

                         EXCLUSION CRITERIA:  

1. Patients diagnosed with rheumatoid arthritis or previous knee joint replacement 

surgery of the affected joint. 

2. Any acute inflammation around knee.  
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3. Musculoskeletal and neurological disorders other than OA will be excluded.  

4. Any surgical procedure on the lower limbs within the previous year. 

5. Any acute knee injuries to ligaments or bones.  

6. Patients with middle ear problem that effects balance.  

7. Patients with neurological disorder that affects balance.  

8. Patients with visual impairment.  

9. Patients responding well to glide techniques other than medial glide and internal 

rotation taping will be excluded from the study. 

10. Patients showing allergic reaction to tape during treatment session. 

11. Patients who are not willing to participate in the study.  

 

6. How will it be carried out (Procedure of the study)?  

The subjects will be selected according to the inclusion and exclusion criteria and will be allocated 

in either of the groups by simple randomization method. Group A participants will be given 

Mulligans mobilization with Mulligan concept taping, while group B will be given Kinesio taping 

and both the groups will receive conventional physiotherapy (exercise) for a period of 1 week (6 

days per week). Group C will receive conventional physiotherapy (exercise) for a period of 1 week 

(6 days per week). Intervention will be given to the subjects according to the group they belong, 

the outcome measures (Visual Analog scale, KOOS, TUG test and SLS test) will be recorded pre- 

and post-after intervention the data collected will be analyzed.  

 

Patient Education:  

Reasons for the study will be explained to the patient; prior to the interview, and before signing the 

written consent.  

 

7. What are the responsibilities of participants?  

Participants must agree to adhere to the investigator instructions and co-operate fully with those 

conducting the study and inform the investigator in case of any untoward experience  

 

8. What are the expected risks for the participants? 

 Mild to moderate risks are expected in the form of redness, itching, heat or any discomfort due to 

kinesio tape, same will be explained to the patients for which safety measures will be taken. If at 

all subjects gets pain with these techniques, it will be taken care by the principle investigator.  

 

9. Whether my participation in this study will be kept confidential?  
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Yes, Participant’s privacy and confidentiality will be maintained during and after the completion 

of the study.  

 

10. Can I withdraw from the study at any time during the study period?  

Yes, Participants can opt out of the study at any time during the course of the study.  

 

11. If there is any new findings/information, will I be informed?  

Yes, Participant’s will be informed about new findings/information of the study.  

 

12. What happens in case of study related injury?  

Safety measures will be taken to avoid any study related injury.  

 

13. Whether my participation in the study will cause any additional financial burden?  

No additional financial burden will be borne by the participant.  

 

14. Permission for publication?  

Results obtained after the study may be published for scientific purpose. However, identity will not 

be disclosed even after the study or during the publication.  

 

For any study related queries, you are free to contact,  

Name of the contact person with official address and phone number:  

1.Sanmati. P. Gaonkar                                                           2.Dr. Ravi Savadatti  

SDM College of Physiotherapy                                                Professor, SDM College of  

Manjushree nagar, Sattur,                                                         Physiotherapy, Manjushree nagar,  

Dharwad- 580009,                                                                    Sattur, Dharwad- 580009,  

Karnataka, India                                                                       Karnataka, India  

Mobile no- 7760417366                                                           Mobile no-9606528129  

Email ID- sanmatipg@gmail.com                                           Email ID-ravisavadatti9@gmail.com  

                                          

    

 

Place:                                           Signature of investigator:                Witness: 

 

 

mailto:ID-ravisavadatti9@gmail.com
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                                                    DATA COLLECTION SHEET 

  Demographic Data:  

➢ Name: 

➢ Age: 

➢ BMI: Weight(kgs)/Height (m2): 

➢ Gender: 

➢ Occupation: 

➢ Address: 

➢ Contact No: 

➢ Date: 

➢ Grade of OA: 

➢ Group 

 

 

 

 

 PREINTERVENTION POSTINTERVENTION 

VAS:   

KOOS:   

• PAIN   

• SYMPTOMS   

• ACTIVITY OF 

DAILY LIVING 

  

• SPORT 

&RECREATION 

  

• KNEE QUALITY 

OF LIFE 

  

TUG:   

SLS:   



 

  ANNEXURES 

Page | 80  
 

 

                                             OUTCOME MEASURES: 

            Visual Analog Scale (VAS):   

             PREINTERVENTION: 

                         

               

            POSTINTERVENTION: 
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                      Knee injury and Osteoarthritis Outcome Score (KOOS): 

                                                        PREINTERVENTION 
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                                                         POSTINTERVENTION 
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                                                     ಒಪ್ಪಿಗೆ ಪತ್ರ 
ಅಧ್ಯಯನದಲಿ್ಲ ಭಾಗವಹಿಸುವವರ ಒ.ಪ್ಪ . ಸಂಖ್ೆಯ _____________________ 

ಅಧ್ಯಯನ ಶೀರ್ಷಿಕೆ – ಮೊಣಕಾಲಿನ ಅಸಿ್ಥಸಂಧಿವಾತದ gÉÆÃVUÀ¼À°èನ  ೋವು ಮತತು ಕಾರ್ಯದ ಮೋಲ  ªÀÄÄ°èUÀ£ï ¸ÀdÄÓUÉÆ½¸ÀÄ«PÉAiÀÄ 

eÉÆvÉUÉ mÉÃ¦AUï ºÁUÀÄ PÉÊ£É¹AiÉÆÃ ಟ ೋಪಂಗ್ ನ ಹ  ೋಲಿಕ  - AiÀiÁzÀÈaÒPÀ ¤AiÀÄAvÀæt ¥ÀæAiÉÆÃUÀ 

ತ್ನಿಖ್ಾಧಿಕಾರಿಯ ಹೆಸರು – _______________________________ 

ದೂರವಾಣಿ ಸಂಖ್ೆಯ – ___________________________ 

ನಾನತ ಕತಮಾರ್ / ಕತಮಾರಿ / ಶ್ರೋ / ಶ್ರೋಮತಿ _____________________________ 

ಮೋಲ  ತಿಳಿಸ್ಥದ ಅಧ್ಯರ್ನದಲಿಿ ಒಂದತ ವಿಷರ್ವಾಗಿ ಸ ೋರಿಸಲತ ಮತತು ಹೋಗ  ಪಡ ದ ಡ ೋಟಾವನತು ಪರಕಟಿಸಲತ ನನು ಸಮಮತಿರ್ನತು ನೋಡಿದ ದೋನ . 
ಭೌತಚಿಕಿತಸಕರಿಂದ ನನು ಸವಂತ ಭಾಷ ರ್ಲಿಿ ಅಧ್ಯರ್ನದ ಉದ ದೋಶ, ಪ್ಾರಮತಖ್ಯತ  ಮತತು ಅಧ್ಯರ್ನದ ವಿಧಾನವನತು ನನು ತೃಪುಗ  ತಿಳಿಸಲಾಗಿದ  ಮತತು 
ಮಾಹತಿ ಹಾಳ ರ್ ಪರತಿರ್ನತು ನನಗ  ನೋಡಲಾಗಿದ . ಒಂದತ ವಾರಗಳ ಅವಧಿರ್ಲಿಿ ನಡ ಸಲಾಗತವ ಮೋಲಿನ ಅಧ್ಯರ್ನವನತು ನಾನತ 
ಅರ್ಯಮಾಡಿಕ  ಂಡಿದ ದೋನ  ಮತತು ಪರಶ್ ುಗಳನತು ಕ ೋಳುವ ಅವಕಾಶವಿದ  ಎಂದತ ನಾನತ ಖ್ಚಿತಪಡಿಸತತ ುೋನ . ಅಧ್ಯರ್ನದ ಚಿಕಿತಾಸ ಗತಂಪುಗಳಲಿಿ ನನುನತು 
ಯಾದೃಚ್ ಕವಾಗಿ ಹಂಚಲಾಗತತುದ  ಎಂದತ ನನಗ  ತಿಳಿಸಲಾಗಿದ . ಚಿಕಿತಸಕ ಹಸುಕ್ ೋಪದ ಸಮರ್ದಲಿಿ ಟ ೋಪ್ ಇಂದ ಯಾವುದ ೋ ಗಾರ್ ಅರ್ವಾ 
ಪರತಿಕ ಲ ಪರಿಣಾಮಗಳಿದದಲಿಿ ತನಖಾ ಚಿಕಿತಸಕರಿಂದ ಸಂಪೂಣಯವಾಗಿ ಕಾಳಜಿ ವಹಸಲಾಗತವುದತ ಎಂದತ ನನಗ  ವಿವರಿಸಲಾಗಿದ . ಅಧ್ಯರ್ನದಲಿಿ ನನು 
ಭಾಗವಹಸತವಿಕ  ಸವರ್ಂಪ್ ರೋರಿತವಾಗಿದ  ಮತತು ಯಾವುದ ೋ ಕಾರಣಗಳನತು ಅರ್ವಾ ಕಾನ ನತ ಹಕತುಗಳ ಮೋಲ  ಪರಿಣಾಮ ಬೋರದ ೋ ನಾನತ ಯಾವುದ ೋ 
ಸಮರ್ದಲಿಿ ಹಂತ ಗ ದತಕ  ಳಳಲತ ಮತಕುನಾಗಿದ ದೋನ  ಎಂದತ ನಾನತ ಅರ್ಯಮಾಡಿಕ  ಂಡಿದ ದೋನ . ಈ ಅಧ್ಯರ್ನದಂದ ಪಡ ದ ಯಾವುದ ೋ ಡ ೋಟಾ ಅರ್ವಾ 
ಫಲಿತಾಂಶಗಳ ಬಳಕ ರ್ನತು ವ ೈಜ್ಞಾನಕ ಉದ ದೋಶಕಾುಗಿ ಮಾತರ ಒದಗಿಸಲತ ನಾನತ ಒಪುುತ ುೋನ . 

ನಾನತ ಭೌತಚಿಕಿತಸಕರ ಸ ಚನ ಗಳನತು ಅನತಸರಿಸಲತ  ಒಪುುತ ುೋನ  ಮತತು ಅಧ್ಯರ್ನವನತು ನಡ ಸತವವರ  ಂದಗ  ಸಹಕರಿಸತತ ುೋನ  ಮತತು ಅನಪ್ ೋಕ್ಷಿತ 
ಅನತಭವದ ಸಂದಭಯದಲಿಿ ಅವರಿಗ  ತಿಳಿಸತತ ುೋನ . ಮೋಲಿನ ಅಧ್ಯರ್ನದಲಿಿ ಭಾಗವಹಸಲತ ನಾನತ ಸಂಪೂಣಯವಾಗಿ ಒಪುುತ ುೋನ . 

 

--------------------------------                                              ದನಾಂಕ – 

(ಸಹ / ಎಡ ಹ ಬ್ ೆರಳು ಅನಸ್ಥಕ )                                                                           ಸಿಳ -  

ಭಾಗವಹಸತವವರ ಹ ಸರತ _______________________ 

ಮಗ / ಮಗಳು / ಸಂಗಾತಿ ______________________ 

ಪೂಣಯ ಅಂಚ  ವಿಳಾಸ ____________________________________________ 

ಮೋಲಿನ ಸಮಮತಿರ್ನತು ನನು ಉಪಸಿ್ಥತಿರ್ಲಿಿ ಪರಮಾಣೋಕ ಪಡ ರ್ಲಾಗಿದ . 

_______________________________                                              ದನಾಂಕ - 

(ಪರಧಾನ ತನಖಾಧಿಕಾರಿರ್ ಸಹ)                                                  ಸಿಳ – 

ಸಾಕ್ಷಿ 1 ______________________________                                       ಸಾಕ್ಷಿ 2 ______________________________ 

ಸಹ -                                                                               ಸಹ - 

ಹ ಸರತ -                                                                           ಹ ಸರತ – 

ವಿಳಾಸ -                                                ವಿಳಾಸ -  
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ಅಧ್ಯಯನದ ಭಾಗವಹಿಸುವವರಿಗೆ ಮಾಹಿತಿ 

ಆತಿೀರ್ ಭಾಗವಹಸತವವರತ, 

                    ನಾವು ನಮಮನತುಈ ಯೋಜನ ರ್ಲಿಿ ಭಾಗವಹಸಲತ ಸಾವಗತಿಸತತ ುೋವ  ಮತತು ನಮಮ ತಿೋವರ ಆಸಕಿುಗ  ಧ್ನಯವಾದಗಳು. ನೋವು 
ಅಧ್ಯರ್ನದಲಿಿ ಭಾಗವಹಸತವ ಮೊದಲತ, ಈ ಸಂಶ್  ೋಧ್ನ ರ್ನತು ಏಕ  ನಡ ಸಲಾಗತತಿುದ  ಎಂದತ ತಿಳಿರ್ತವುದತ ನಮಗ  ಮತಖ್ಯವಾಗಿದ . ಈ ಫಾರ್ಮಯ ಈ 

ಸಂಶ್  ೋಧ್ನ ರ್ ಎಲಾ ಿಸಂಬಂಧಿತ ವಿವರಗಳನತು ನಮಗ  ಒದಗಿಸತತುದ . ಈ ಯೋಜನ  / ಅಧ್ಯರ್ನವನತು ಹ ೋಗ  ಕ ೈಗ  ಳಳಲಾಗತತುದ  ಎಂಬತದರ ಕತರಿತತ 
ಸವರ ಪ, ಉದ ದೋಶ, ಪರಯೋಜನಗಳು, ಅಪ್ಾರ್ಗಳು, ಅಸವಸಿತ ಗಳು, ಮತನ ುಚಚರಿಕ ಗಳು ಮತತು ಮಾಹತಿರ್ನತು ಇದತ ವಿವರಿಸತತುದ . ನೋವು ಫಾರ್ಮಮಯನ 

ವಿಷರ್ಗಳನತು ಎಚಚರಿಕ ಯಂದ ಓದತವುದತ ಮತತು ಅರ್ಯಮಾಡಿಕ  ಳುಳವುದತ ಬಹಳ ಮತಖ್ಯ. ಈ ಫಾರ್ಮಯ ಕ ಲವು ವ ೈಜ್ಞಾನಕ ಪದಗಳನತು ಹ  ಂದರಬಹತದತ 
ಮತತು ಆದದರಿಂದ, ನಮಗ  ಯಾವುದ ೋ ಸಂದ ೋಹಗಳಿದದರ  ಅರ್ವಾ ನಮಗ  ಹ ಚಿಚನ ಮಾಹತಿ ಬ್ ೋಕಾದರ , ಯೋಜನ ರ್ ಸಂಪೂಣಯ ಅವಧಿರ್ಲಿಿ ಯಾವುದ ೋ 
ಸಮರ್ದಲಿಿ ನಮಮ ಒಪುಗ ರ್ನತು ನೋಡತವ ಮೊದಲತ ನೋವು ಕ ಳಗ  ತಿಳಿಸಲಾದ ಅಧ್ಯರ್ನ ಸ್ಥಬೆಂದ ಅರ್ವಾ ಸಂಪಕಿಯತ ವಯಕಿುರ್ನತು ಕ ೋಳಲತ ನೋವು 
ಮತಕುರಾಗಿದದೋರಿ. 

 

1. ಸಂಶೆ ೀಧ್ನಾ ಶೀರ್ಷಿಕೆ: ಮೊಣಕಾಲಿನ ಅಸಿ್ಥಸಂಧಿವಾತದ gÉÆÃVUÀ¼À°èನ  ೋವು ಮತತು ಕಾರ್ಯದ ಮೋಲ  ªÀÄÄ°èUÀ£ï ¸ÀdÄÓUÉÆ½¸ÀÄ«PÉAiÀÄ 

eÉÆvÉUÉ mÉÃ¦AUï ºÁUÀÄ PÉÊ£É¹AiÉÆÃ ಟ ೋಪಂಗ್ ನ ಹ  ೋಲಿಕ  - AiÀiÁzÀÈaÒPÀ ¤AiÀÄAvÀæt ¥ÀæAiÉÆÃUÀ 

2. ಇಲಾಖ್ೆ ಮತ್ುು ಸಂಸ್ೆೆ - ಎಸ್.ಡಿ.ಎಂ ಕಾಲ ೋಜ್ ಆಫ್ ಫಿಸ್ಥಯೋಥ ರಪ, ಸತ ುರತ, ಧಾರವಾಡ. 

 

3. ತ್ನಿಖ್ಾಧಿಕಾರಿಯ ಹೆಸರು - ಸನಮತಿ .ಪ. ಗೌಂಕರ್ ಎಂ.ಪ.ಟಿ. 

 

4. ಈ ಯೀಜನೆ / ಅಧ್ಯಯನದ ಉದ ದೆೀಶವೆೀನು? 

ಮೊಣಕಾಲಿನ ಅಸಿ್ಥಸಂಧಿವಾತದ ರ  ೋಗಿಗಳಲಿಿ ನ  ೋವು ಮತತು ಕಾರ್ಯದ ಮೋಲ  ಕಾಯನಸ್ಥಯೋ ಟ ೋಪನಂಗ್ ವಿರತದಧ  ಮತಲಿಿಗನಮರ ಸಜತುಗ  ಳಿಸತವಿಕ ರ್ 

ಹ  ೋಲಿಕ . 

 

5. ಭಾಗವಹಿಸುವವರ ಆಯ್ಕೆ ವಿಧಾನ ಯಾವುದು? (ಸ್ೆೀಪಿಡ  ೆಮತ್ುು ಹೊರಗಿಡುವ ಮಾನದಂಡಗಳು) 

ಸ್ೆೀಪಿಡೆ ಮಾನದಂಡಗಳು – 
 

1. ಏಕಪಕ್ಷಿೋರ್ ಒಎ ಮೊಣಕಾಲಿನಂದ ರ  ೋಗನಣಯರ್ ಮಾಡಿದ 40-60 ವಷಯ ವರ್ಸ್ಥಸನ ರ  ೋಗಿಗಳನತು ಸ ೋರಿಸಲಾಗತವುದತ. 
2. J®§Ä QÃ®Ä vÀdÕjAzÀ vÀ¥Á¸ÀuÉ ªÀÄvÀÄÛ «QgÀt awæÃPÀgÀtzÀ ªÀÄÄSÁAvÀgÀ ¥Àj²Ã°¸À®àlÖ ªÉÆtPÁ®Ä 

C¹Ü¸ÀA¢üªÁvÀ«gÀÄªÀ gÉÆÃVUÀ¼ÀÄ 

3. ಕ ಲಮಗ ರನ-ಲಾವ ರ ನಸ ವಗಿೋಯಕರಣದಂದ ಗ ರೋಡ್ ಎರಡತ (ಸೌಮಯ) ಅರ್ವಾ ಗ ರೋಡ್ ಮ ರತ (ಮಧ್ಯಮ) C¹Ü̧ ÀA¢üªÁvÀ«gÀÄªÀ ಮೊಣಕಾಲತ 
ಹ  ಂದರತವ ರ  ೋಗಿಗಳು 

4. ಎರಡ  ಲಿಂಗಗಳು. 
5. ಸವತಂತರವಾಗಿ ನಡ ರ್ತವ ರ  ೋಗಿಗಳು (ಯಾವುದ ೋ ವಾಕಿಂಗ್ ಸಹಾರ್ವಿಲಿದ ). 

ಹೊರಗಿಡುವಿಕೆ ಮಾನದಂಡಗಳು – 

1. ರತಮಟಾಯ್್ಡ ಸಂಧಿವಾತದ ಹಂದನ ರ  ೋಗನಣಯರ್, ಹಂದನ ಮೊಣಕಾಲಿನ ರ  ೋಗಿಗಳು 
      ಪೋಡಿತ ಜಂಟಿ ಬದಲಿ ಶಸರಚಿಕಿತ ಸ . 

2. C¹Ü¸ÀA¢üªÁvÀ«gÀÄªÀ ಹ  ರತತಪಡಿಸ್ಥ ಮಸತುುಲ  ೋಸ ುಲಿಟಲ ಮತತು ನರವ ೈಜ್ಞಾನಕ ಕಾಯಲ ಗಳನತು ಹ  ರಗಿಡಲಾಗತತುದ . 
3. ಹಂದನ ವಷಯದ  ಳಗಿನ ಕ ೈಕಾಲತಗಳಲಿಿ ಯಾವುದ ೋ ಶಸರಚಿಕಿತಾಸ ವಿಧಾನ 

4. ಅಸಿ್ಥರಜತುಗಳು ಅರ್ವಾ ಮ ಳ ಗಳಿಗ  ಯಾವುದ ೋ ತಿೋವರವಾದ ಮೊಣಕಾಲತ ಗಾರ್ಗಳು. 
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5. ಮಧ್ಯಮ ಕಿವಿ ಸಮಸ ಯರ್ ರ  ೋಗಿಗಳು ಸಮತ  ೋಲನವನತು ಪರಿಣಾಮ ಬೋರತತಾುರ . 
6. ಸಮತ  ೋಲನದ ಮೋಲ  ಪರಿಣಾಮ ಬೋರತವ ನರವ ೈಜ್ಞಾನಕ ಅಸವಸಿತ ರ್ ರ  ೋಗಿಗಳು. 
7. ದೃಷ್ಟಿಹೋನತ  ಹ  ಂದರತವ ರ  ೋಗಿಗಳು. 
8. ಮಧ್ಯದ ಗ ಿೈಡ್ ಮತತು ಆಂತರಿಕ ತಿರತಗತವಿಕ ರ್ ಟಾಯಪಂಗ್ ಹ  ರತತಪಡಿಸ್ಥ ಹಸುಕ್ ೋಪಕ ು ಉತುಮವಾಗಿ ಪರತಿಕಿರಯಸತವ ರ  ೋಗಿಗಳನತು     

ಅಧ್ಯರ್ನದಂದ ಹ  ರಗಿಡಲಾಗತತುದ . 
9. ಚಿಕಿತ ಸರ್ ಅವಧಿರ್ಲಿಿ ಟ ೋಪ್ ೆ ಅಲಜಿಯರ್ ಪರತಿಕಿರಯೆರ್ ರ  ೋಗಿಗಳು. 
10. ಅಧ್ಯರ್ನದಲಿಿ ಭಾಗವಹಸಲತ ಸ್ಥದಧರಿಲಿದ ರ  ೋಗಿಗಳು. 
11.  ªÉÆtPÁ®Ä ¸ÀA¢üAiÀÄ ¸ÀÄvÀÛ AiÀiÁªÀÅzÉÃ jÃwAiÀÄ HvÀ/¨ÁªÀÅ EzÀÝ°è ¸ÉÃj¹PÉÆ¼Àî¯ÁUÀÄªÀÅzÀÄ 

 

 

 

6. ಅದನುು ಹೆೀಗೆ ಕೆೈಗೊಳಳಲಾಗುತ್ುದೆ (ಅಧ್ಯಯನದ ವಿಧಾನ)? 

ಸ ೋಪಯಡ  ಮತತು ಹ  ರಗಿಡತವ ಮಾನದಂಡಗಳ ಪರಕಾರ ವಿಷರ್ಗಳನತು ಆಯೆು ಮಾಡಲಾಗತತುದ  ಮತತು ಸರಳ ಯಾದೃಚುರಣ ವಿಧಾನದಂದ 
ಮ ರತ ಗತಂಪುಗಳಲಿಿ ಹಂಚಲಾಗತತುದ . ಗತಂಪು ಎ ಭಾಗವಹಸತವವರಿಗ  ಮತಲಿಿಗನಸ ಟ ೋಪಂಗ್ ನ  ಂದಗ  ಮತಲಿಿಗನಸ ಸಜತುಗ  ಳಿಸತವಿಕ ರ್ನತು 
ನೋಡಲಾಗತವುದತ, ಗತಂಪು ಬ ಗ  PÉÊ£É¹AiÉÆÃ ಟ ೋಪಂಗ್ ನೋಡಲಾಗತವುದತ ºÁUÀÆ JgÀqÀÄ UÀÄA¥ÀÄUÀ½UÉ ¸ÁA¥ÀæzÁ¬ÄPÀ s̈ËvÀaQvÉìAiÀÄ£ÀÄß ಒಂದತ 
ªÁgÀUÀ¼ÀªÀzÀ°è 6 ¢£ÀUÀ¼ÀAvÉ PÉÆqÀ¯ÁUÀÄªÀÅzÀÄ. ಗತಂಪು ಸ್ಥ ಗ  ¸ÁA¥ÀæzÁ¬ÄPÀ s̈ËvÀaQvÉìAiÀÄ£ÀÄß ಒಂದತ ªÁgÀUÀ¼ÀªÀzÀ°è 6 ¢£ÀUÀ¼ÀAvÉ PÉÆqÀ¯ÁUÀÄªÀÅzÀÄ 
ಅವರತ ಸ ೋರಿದ ಗತಂಪನ ಪರಕಾರ ವಿಷರ್ಗಳಿಗ  ಮಧ್ಯಸಿ್ಥಕ  ನೋಡಲಾಗತವುದತ, ಫಲಿತಾಂಶದ ಕರಮಗಳನತು (ªÁ¸ï, PÀÆ¸ï ¥Àæ±ÁßªÀ½, lUï mÉ¸ïÖ 
ºÁUÀÆ J Ȩ́ É̄¸ï mÉ¸ïÖ) ಮೊದಲ ೋ ದಾಖ್ಲಿಸಲಾಗತತುದ , ಹಸುಕ್ ೋಪದ ನಂತರ ಪೋಸ್ಿ ಮತತು ಸಂಗರಹಸ್ಥದ ಡ ೋಟಾ. 

ರೊೀಗಿಗಳ ಶಕ್ಷಣ: 

ಅಧ್ಯರ್ನದ ಕಾರಣಗಳನತು ರ  ೋಗಿಗ  ವಿವರಿಸಲಾಗತವುದತ; ಸಂದಶಯನದ ಮೊದಲತ ಮತತು ಲಿಖಿತ ಒಪುಗ ಗ  ಸಹ ಮಾಡತವ ಮೊದಲತ. 

 

7. ಭಾಗವಹಿಸುವವರ ಜವಾಬ್ಾದರಿಗಳು ಯಾವುವು? 

ಭಾಗವಹಸತವವರತ ತನಖಾಧಿಕಾರಿ ಸ ಚನ ಗಳನತು ಪ್ಾಲಿಸಲತ ಒಪುಕ  ಳಳಬ್ ೋಕತ ಮತತು ಅಧ್ಯರ್ನವನತು ನಡ ಸತವವರ  ಂದಗ  ಸಂಪೂಣಯವಾಗಿ 

ಸಹಕರಿಸಬ್ ೋಕತ ಮತತು ಯಾವುದ ೋ ಅಹತಕರ ಅನತಭವದ ಸಂದಭಯದಲಿಿ ತನಖಾಧಿಕಾರಿಗ  ತಿಳಿಸಬ್ ೋಕತ 

 

8. ಭಾಗವಹಿಸುವವರಿಗೆ ನಿರಿೀಕ್ಷಿತ್ ಅಪಾಯಗಳು ಯಾವುವು? 

PÉÊ£É¹AiÉÆÃ ಟ ೋಪ್ಮನಂದ ಕ ಂಪು, ತತರಿಕ , ಶ್ಾಖ್ ಅರ್ವಾ ಯಾವುದ ೋ ಅಸವಸಿತ ರ್ ರ ಪದಲಿಿ ಸೌಮಯದಂದ ಮಧ್ಯಮ ಅಪ್ಾರ್ಗಳನತು ನರಿೋಕ್ಷಿಸಲಾಗತತುದ , 
ರ  ೋಗಿಗಳಿಗ  ಸತರಕ್ಷತಾ ಕರಮಗಳನತು ತ ಗ ದತಕ  ಳಳಲಾಗತತುದ  ಎಂಬತದನತು ವಿವರಿಸಲಾಗತತುದ . ಎಲಾ ಿವಿಷರ್ಗಳಲಿಿ ಈ ತಂತರಗಳಿಂದ ನ  ೋವು ಬಂದರ , 
ತತವ ತನಖಾಧಿಕಾರಿಯಂದ ನ  ೋಡಿಕ  ಳಳಬ್ ೋಕತ. 

 

9. ಈ ಅಧ್ಯಯನದಲಿ್ಲ ನನು ಭಾಗವಹಿಸುವಿಕೆಯನುು ಗೌಪಯವಾಗಿಡಲಾಗುತ್ುದೆಯ್ಕೀ? 

ಹೌದತ, ಅಧ್ಯರ್ನದ ಪೂಣಯಗ  ಂಡ ನಂತರ ಮತತು ನಂತರ ಭಾಗವಹಸತವವರ ಗೌಪಯತ  ಮತತು ಗೌಪಯತ ರ್ನತು ಕಾಪ್ಾಡಿಕ  ಳಳಲಾಗತತುದ . 

 

10. ಅಧ್ಯಯನದ ಅವಧಿಯಲಿ್ಲ ನಾನು ಯಾವುದೆೀ ಸಮಯದಲಿ್ಲ ಅಧ್ಯಯನದಂದ ಹಿಂದೆ ಸರಿಯಬಹುದೆೀ? 

ಹೌದತ, ಭಾಗವಹಸತವವರತ ಅಧ್ಯರ್ನದ ಸಮರ್ದಲಿಿ ಯಾವುದ ೋ ಸಮರ್ದಲಿಿ ಅಧ್ಯರ್ನದಂದ ಹ  ರಗತಳಿರ್ಬಹತದತ. 
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11. ಯಾವುದೆೀ ಹೊಸ ಆವಿಷ್ಾೆರಗಳು / ಮಾಹಿತಿ ಇದದರೆ, ನನಗೆ ತಿಳಿಸಲಾಗುವುದು? 

ಹೌದತ, ಅಧ್ಯರ್ನದ ಹ  ಸ ಆವಿಷಾುರಗಳು / ಮಾಹತಿರ್ ಬಗ ೆ ಭಾಗವಹಸತವವರಿಗ  ತಿಳಿಸಲಾಗತವುದತ. 

 

12. ಅಧ್ಯಯನಕೆೆ ಸಂಬಂಧಿಸಿದ ಗಾಯದ ಸಂದರ್ಿದಲಿ್ಲ ಏನಾಗುತ್ುದೆ? 

ಅಧ್ಯರ್ನಕ ು ಸಂಬಂಧಿಸ್ಥದ ಯಾವುದ ೋ ಗಾರ್ವನತು ತಪುಸಲತ ಸತರಕ್ಷತಾ ಕರಮಗಳನತು ತ ಗ ದತಕ  ಳಳಲಾಗತತುದ . 

 

13. ಅಧ್ಯಯನದಲಿ್ಲ ನನು ಭಾಗವಹಿಸುವಿಕೆಯು ಯಾವುದೆೀ ಹೆಚ್ುುವರಿ ಆರ್ಥಿಕ ಹೊರೆಗೆ ಕಾರಣವಾಗುತ್ುದೆಯ್ಕೀ? 

ಭಾಗವಹಸತವವರತ ಯಾವುದ ೋ ಹ ಚತಚವರಿ ಆರ್ಥಯಕ ಹ  ರ  ಹ  ರಿಸತವುದಲಿ. 

 

14. ಪರಕಟಣೆಗೆ ಅನುಮತಿ? 

ಅಧ್ಯರ್ನದ ನಂತರ ಪಡ ದ ಫಲಿತಾಂಶಗಳನತು ವ ೈಜ್ಞಾನಕ ಉದ ದೋಶಕಾುಗಿ ಪರಕಟಿಸಬಹತದತ. ಆದಾಗ ಯ, ಅಧ್ಯರ್ನದ ನಂತರ ಅರ್ವಾ ಪರಕಟಣ ರ್ 

ಸಮರ್ದಲಿಿ ಗತರತತನತು ಬಹರಂಗಪಡಿಸಲಾಗತವುದಲಿ. 

ಯಾವುದೆೀ ಅಧ್ಯಯನ ಸಂಬಂಧಿತ್ ಪರಶೆುಗಳಿಗೆ, ನಿೀವು ಸಂಪರ್ಕಿಸಲು ಮುಕುರಾಗಿದದೀರಿ,  

ಅಧಿಕೃತ್ ವಿಳಾಸ ಮತ್ುು ಫೀನ್ ಸಂಖ್ೆಯ ಹೊಂದರುವ ಸಂಪಕಿ ವಯರ್ಕುಯ ಹೆಸರು: 

 

1. - ಸನಮತಿ .ಪ. ಗೌಂಕರ್                                                                     2. ಡಿ.ಆರ್. ರವಿ ಸವದತಿು 

ಎಸ್ಮಡಿಎಂ ಕಾಲ ೋಜ್ ಆಫ್ ಫಿಸ್ಥಯೋಥ ರಪ                                                                       ಪರಫ ಸರ್, ಎಸ್ಮಡಿಎಂ ಕಾಲ ೋಜ್ ಆಫ್ 

ಮಂಜತಶ್ರೋ ನಗರ, ಸತ ುರತ,                                                                                            ಫಿಸ್ಥಯೋಥ ರಪ, ಮಂಜತಶ್ರೋ ನಗರ, 

ಧಾರವಾಡ- 580009,                                                                                                     ಸತ ುರತ, ಧಾರವಾಡ- 580009, 

ಕನಾಯಟಕ, ಭಾರತ                                                                                                          ಕನಾಯಟಕ, ಭಾರತ 

ಮೊಬ್ ೈಲ ಸಂಖ ಯ- 7760417366                                                                                    ಮೊಬ್ ೈಲ ಸಂಖ ಯ -9606528129 
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ಪೂವಿಚಿರ್ಕತ್ೆೆ:            
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ನಂತ್ರ ಚಿರ್ಕತ್ೆೆ: 
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                                                                   MASTER CHART                              
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                                                RECOGNITION OF PG GUIDE 
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                        COPY OF ETHICAL COMMITTEE CLERANCE CERTIFICATE 
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                                                                       PHOTOS 

                                                                    INSTRUMENTS 
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PHYSIOTHERAPY INTERVENTION                                                    

 

                                                                       Kinesio taping 

                                      

                                                                                     Medial glide                                                  
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                                                         Mulligan’s Internal rotation taping 

                                          

 

 

 

 

 

                                                          Isometric Quadriceps Exercise 
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                                                 Isometric Hamstring Exercise 

 

 

 

 

 

                                                                 Straight Leg Raise 
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                                                               Hip Abductor Exercise 

 

 

 

 

                                                                     Hip Adductor Exercise 
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DISSERTATION FEE RECEIPT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


