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Abstract

Purpose: To identify the effectiveness of Vastus lateralis release and iliotibial band
stretching for knee osteoarthritis.

Hypothesis: Vastus lateralis release and iliotibial band stretching along with
conventional physiotherapy is more effective than only conventional physiotherapy for
the treatment of knee osteoarthritis

Null Hypothesis: Vastus lateralis release and iliotibial band stretching along with
conventional physiotherapy is not more effective than only conventional physiotherapy
for the treatment of knee osteoarthritis patient.

Obijectives: To find out the effectiveness of Vastus lateralis release and iliotibial band
stretching in terms of pain of knee, range of motion (ROM) of knee joint and activities
of daily living (ADL).

Methodology: The study was a single blinded Randomized Control Trail (RCT). From
the outpatientdepartment, 20 patients with OA of knee were randomly selected and then
10patients with OA of knee were randomly assigned to vastus lateralis release and
iliotibial band stretching with conventional physiotherapy group and 10 patients to the
only conventional physiotherapy group. The study has been conducted at
musculoskeletal department of CRP, Savar.

Results: Following treatment the study found that the experimental group showed a
high response significant improvement in pain intensity, in knee bending (p<0.05), pain
in walking (p=0.05), pain in long time standing (p<.005). Improvement of functional
activities were also significant walking (p<0.005), household activities (p<0.05),
walking upstairs (p<0.005). Increasing ROM was also significant active flexion
(p<.01), passive flexion (p<0.005), passive extension (p<0.05).

Conclusion: This true experimental study shows that Vastus lateralis release and
iliotibial band stretching with conventional physiotherapy is more effective than only
conventional physiotherapy for knee osteoarthritis patient.

Key words: Osteoarthritis, Vastus lateralis release, lliotibial band stretching.
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CHAPTER-I INTRODUCTION

1.1 Background

Knee osteoarthritis is the common degenerative disease for the people of 40 years
or more. Though medical science has advanced so much and people are getting lots
of benefit of it still osteoarthritis and the pain associated with it is a major cause of
activity limitation, functional disability and reduced health-related quality of life. It
is a multifactorial disease such as, systemic factors (e.g. age, sex, hormones, genetics
and nutritional factors), intrinsic joint vulnerabilities (e.g. previous damage, bridging
muscle weakness, mal alignment and laxity) and extrinsic factors acting on joints

(e.g. specific injurious activity and obesity) (Ding et al., 2005).

Osteoarthritis of knee joint is now a common disorder all over the country. Both
male & female, are equally affected by this disorder because it is most prevalent and
is associated with age. According to United Nations World Population Prospects
2006 Revision the life expectancy at birth of the world is 67.2 years (65.0 years for
males and 69.5 years for females) for 2005-2010. In Bangladesh, Life expectancy
at birth 69.75 years male: 67.93 years female: 71.65 years. It occurs most in women
of age over 45. It occurs in 80% of people over 55 years of age, 23% experience
limitation of activities, Radiographic evidence of osteoarthritis is present in the
majority of people over age 65; 80% of those over 75, Approximately 11% of those
over 65 have symptomatic osteoarthritis of the knee. Radiographs remain the usual
means for assessment of osteoarthritic changes in the knee and their association with

clinical features such as knee pain, walking difficulty, crepitus etc. (Croft, 2005).

Sources of pain in Knee osteoarthritis includes body mechanics (Wluka et al., 2006)
such as knee alignment, body mass index, muscle strength, and muscle stiffness
which influence the manner of knee loading. Abnormal mechanics triggers pain by
facilitating the degradation of tissues (Maly et al., 2008). Degenerative changes in
Knee osteoarthritis include medial compartment cartilage loss, joint narrowing and
tibial plateau collapse. These changes lead to increased adduction moment and varus
deformity (Andriacchi & Mundermann, 2006).



1.2 Rationale

In the Asia Pacific region Knee osteoarthritis is one of the most common degenerative
disorders. It is a condition that affects mainly old aged people and they are the sufferer
of OA. It occurs most in women of age over 45. It occurs in 80% of people over 55
years of age, 23% percent experience limitation of activities. The natural history of
osteoarthritis of the knee is highly variable, in some cases the disease improves, remain
stable in some and gradually worsen in rest. It causes impaired mobility in the elderly
in frequent. Many people do not engage themselves in usual activities due to functional

limitations caused by knee pain (Felson, 2006).

The research investigation is about vastus lateralis release and iliotibial band stretching
with conventional physiotherapy comparing with only conventional physiotherapy. The
vastus lateralis muscle is located on the side of the thigh. This muscle is the largest of
the quadriceps group the specific task of the vastus lateralis muscle is to extend the

lower leg and allow the body to rise up from a squatting position.

This study is designed to investigate the effectiveness of vastus lateralis release and
iliotibial band stretching with conventional physiotherapy alone. The researcher found
that a large number of patient with knee osteoarthritis suffer from tightness of vastus
lateralis muscle and iliotibial band. This made the researcher very interested in this

study.



1.3 Aim of the study
Identify the effectiveness of Vastus lateralis release and iliotibial band stretching with

conventional physiotherapy for knee osteoarthritis.

1.4 Objectives of the study
1.4.a General objective
To identify the effectiveness of Vastus lateralis release and iliotibial band stretching for
knee osteoarthritis.
1. 4.b Specific objective
1. To assess the effect on pain after introducing Vastus lateralis release and
iliotibial band stretching
2. To measure the range of motion after introducing Vastus lateralis release and
iliotibial band stretching.
3. To investigate the effect on daily activities after introducing Vastus lateralis

release and iliotibial band stretching.



1.5 Hypothesis

Vastus lateralis release and iliotibial band stretching along with conventional
physiotherapy is more effective than only conventional physiotherapy for the treatment

of knee osteoarthritis.

1.6 Null hypothesis
Vastus lateralis release and iliotibial band stretching along with conventional
physiotherapy is not more effective than only conventional physiotherapy for the

treatment of knee osteoarthritis patient.

1.7 List of variables

1.7(a) Independent variables
o Vastus lateralis release,
o lliotibial band stretching
1.7 (b) Dependent variable:

o Improvement of Knee osteoarthritis



1.8 Operational Definition

Osteoarthritis

Patients are diagnosed as having knee OA and pain at knee which is the barrier to do
daily work/job properly, decreased joint range of motion, difficulty to perform activity
of daily life (ADL).

Vastus lateralis

The division of the quadriceps muscle that covers the outer anterior aspect of the femur,
arises chiefly from the femur, and inserts into the outer border of the patella by a flat
tendon which blends with that of the other divisions of the muscle and sends an
expansion to the capsule of the knee.

Origin - Upper aspect of the intertrochanteric line, base of the greater trochanter and
onto its anterior surface, lateral lip of the linea aspera and lateral lip of the gluteal
tuberosity.

Insertion - Into the lateral side of the quadriceps tendon.

Nerve supply - Posterior division of the femoral nerve.

Action - Extension of the leg at the knee (Datta, 2007).

lliotibial band (IT Band)

The iliotibial band is a thick band of fascia on the lateral aspect of the knee, extending
from the outside of the pelvis, over the hip and knee, and inserting just below the knee.
The band is crucial to stabilizing the knee during running, as it moves from behind the

femur to the front of the femur during activity.

Vastus
Lateralis

Figure 1: Vastus lateralis and Iliotibial band



CHAPTER-II LITERATURE REVIEW

Osteoarthritis of the knee is increasing with age day to day. Moreover it became more
common in woman than man. There are many risk factors associated with it. The most
common risk factors include obesity, knee injury, previous knee surgery, and
occupational bending and lifting (Felson, 2006). The word OA is derived from Greek
word ‘osteo’ means ‘of the bone’ and ‘arthro’, means ’joint’, and ’itis’, meaning
inflammation, although the ’itis’ of osteoarthritis is somewhat of a misnomer --

inflammation is not a conspicuous feature of the disease (Deshpande et al., 2015).

The prevalence of OA varies according to the definition of OA, the specific joint under
study, and the characteristics of the study population. The age standardized prevalence
of radiographic knee OA in adult’s age >45 was 19.2% among the participants in the
Framingham Study and 27.8% in the Johnston County Osteoarthritis Project. In the
third National Health and Nutrition Examination Survey (NHANES I11), approximately
37% of participants age >60 years or older had radiographic knee OA (Zhang & Jordan,
2008).

The pain of OA is usually related to activity. For OA of the knee, activities such as
climbing stairs, getting out of a chair, and walking long distances bring on pain.
Morning stiffness usually lasts less than 30 minutes. OA of knee is the commonest form
of OA and cause pain and disability in elderly. It is generally termed as degenerative
joint disease. But OA is not simply a process of wear and tear, but an abnormal
remodeling of joint tissues which is caused by a host of inflammatory mediators within
the affected joint (Goldring et al., 2012).

Knee OA is a chronic problem which leads patients in inability to doing normal
activities thus causes disability and joint surgery. Various activities are consistently
associated with knee OA such as kneeling, squatting, lifting/carrying and long time
standing (McWilliams et al., 2011).

The main clinical feature of osteoarthritis is pain. Sever aching pain on weight bearing
joint due to stress on the synovial membrane and bone surface. Throbbing pain occurs
at night due to inflammation. Sometime pain referred distally and sharp stabbing pain

comes if there is a loose body within the joint (Neogi et al., 2009).



The pain is caused by micro fractures of the subchondral bone and medullary
hypertension with bone angina of subchondral bone causes pain at the joint, osteophytes
causes stretching of nerve endings in the periosteum as well as ligamentum stretch also
causes pain. Inflammation of joint capsule and synovium and its distention causes pain.
Due to internal pathology of the joint periarticular muscle spasm occur and which also

one of the cause of pain (Brandt, 2011).

There are four bones make up the knee.

Tibia —commonly called the shin bone runs from the knee to the ankle. The top of the
tibia is made of two plateaus and a knuckle-like protuberance called the tibial tubercle.
Attached to the top of the tibia on each side of the tibial plateau are two crescent-shaped
shock-absorbing cartilages called menisci which help stabilize the knee.

Patella—the kneecap is a flat, triangular bone; the patella moves when the leg moves.
Its function is to relieve friction between the bones and muscles when the knee is bent
or straightened and to protect the knee joint. The kneecap glides along the bottom front
surface of the femur between two protuberances called femoral condyles. These
condyles form a groove called the patello femoral groove.

Femur—commonly called the thigh bone; it’s the largest, longest and strongest bone in
the body. The round knobs at the end of the bone are called condyles.

Fibula—Ilong, thin bone in the lower leg on the lateral side, and runs alongside the tibia

from the knee to the ankle.

The function of ligaments is to attach bones to bones and give strength and stability to
the knee as the knee has very little stability. Ligaments are strong, tough bands that are
not particularly flexible. Once stretched, they tend to stay stretched and if stretched too

far, they snap (Palmer, 2007).

There are five ligaments of the knee. Medial Collateral Ligament (tibial collateral
ligament) — attaches the medial side of the femur to the medial side of the tibia and
limits sideways motion of your knee.

Lateral Collateral Ligament (fibular collateral ligament) — attaches the lateral side of
the femur to the lateral side of the fibula and limits sideways motion of your knee.
Anterior cruciate ligament — attaches the tibia and the femur in the center of your knee;
it’s located deep inside the knee and in front of the posterior cruciate ligament. It limits

rotation and forward motion of the tibia.



Posterior cruciate ligament — is the strongest ligament and attaches the tibia and the
femur; it’s also deep inside the knee behind the anterior cruciate ligament. It limits the
backwards motion of the knee.

Patellar ligament — attaches the kneecap to the tibia.

The muscles in the leg keep the knee stable, well aligned and moving- the quadriceps
(thigh) and hamstrings.

There are two main muscle groups - the quadriceps and hamstrings. The quadriceps are
a collection of 4 muscles on the front of the thigh and are responsible for straightening
the knee by bringing a bent knee to a straight position. The hamstrings is a group of 3
muscles on the back of the thigh and control the knee moving from a straight position
to a bent position.

The 4 muscles of quadriceps are- vastus lateralis, vastus medialis, vastus intermedius,
and rectus femoris. 3 muscles of hamstrings are -semitendinosus, semimembranosus
and biceps femoris (Datta, 2007).

In a healthy knee, the rubbery meniscus cartilage absorbs shock and the side forces
placed on the knee. Together, the menisci sit on top of the tibia and help spread the
weight bearing force over a larger area. Because the menisci are shaped like a shallow
socket to accommodate the end of the femur, they help the ligaments in making the
knee stable. Because the menisci help spread out the weight bearing across the joint,
they keep the articular cartilage from wearing away at friction points (Brandt et al.,
2008).

The weight bearing bones in our body are usually protected with articular cartilage,
which is a thin, tough, flexible, slippery surface which is lubricated by synovial fluid.
The synovial fluid is both viscous and sticky lubricant. Synovial fluid and articular
cartilage are a very slippery combination—3 times more slippery than skating on ice, 4
to 10 times more slippery than a metal or plastic knee replacement. Synovial fluid is
what allows us to flex our joints under great pressure without wear. Cartilage
degeneration and other joint damage like effusion, synovial thickening, and bone
attrition are related to pain (Maly et al., 2008).

Anatomical changes followed by OA are,

Articular Cartilage - Erosion occurs at the central and weight bearing areas of the bone

lead to fibrillation which causes softening, splitting and fragmentation of the bones and



disorganization of proteoglycans occurs, water absorption of cartilage causing further
softening and flaking. Break off flakes cartilage causing locking and inflammation at
the joint. Proliferation occurs at the periphery of cartilage.

Bones - Due to eburnation cystic cavity formation in the subchondral bone thus causes
venous congestion in the subchondral bone. Osteophytes formation at the margin of
articular surface and alteration of bony shape at weight bearing joint, e.g. the femoral
head become flat and mushroom shaped, tibial condyle become flattened. Synovial
membrane - synovial membrane become hypertrophy and edematous. Fibrous
degeneration occurs in later stage and reduction of synovial fluid secretion causing loss
of nutrition and lubrication of the articular cartilage.

Capsule - Like synovial membrane fibrous degeneration also occurs at the joint capsule
and low grade chronic inflammatory change are seen at the joint capsule. Muscles -
Muscle wasting occurs due to disuse atrophy that causes limitation of the movement
and ultimately causes functional limitation and at last fibrous atrophy at later stage.
With different pathophysiological mechanism OA represents a disease of group (Roach
etal., 2007).

The exact cause of osteoarthritis is unknown. But it can be the consequences of
mechanical or biological events that destabilize the normal coupling of synthesis and
degradation of extracellular matrix in articular cartilage and subchondral bone. It is
commonly assumed that multiple factors, including aging, gender, obesity, congenital
or acquired deformity etc. Age related changes to the joint and muscle, hormonal
changes, excess body weight, congenital abnormalities and previous joint injury leading

to muscle weakness and joint instability are the causes of OA (Buckwalter et al., 2005).

The American College of Rheumatology has established clinical criteria for diagnosing
primary osteoarthritis of the hand, hips, and knees -Osteoarthritis of the Knee, Knee
pain and at least three of the following 6 criteria:

50 years of age or older, stiffness lasting less than 30 minutes, crepitus, bony

tenderness, bony enlargement, no warmth to the touch (Arden & Nevitt, 2006).

Diagnosis of osteoarthritis focuses on two major goals. When diagnosing OA, the
doctor must first differentiate osteoarthritis from other types of arthritis. It is also
important to determine whether a patient has primary osteoarthritis or a secondary form

of osteoarthritis associated with another disease or condition. Early, accurate diagnosis
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of osteoarthritis is necessary so that appropriate treatment options can be considered.
To diagnose osteoarthritis, doctor will make assessments using: Medical history will
include information about past medical conditions, allergies, treatments, and surgical

procedures as well as current medical issues (Walker et al., 2013).

During the physical examination, doctor will observe for any signs and symptoms
which commonly are associated with osteoarthritis. The doctor will look for: Joint
swelling, Joint tenderness, Decreased range of motion in joints, visible joint damage
(i.e., bony growths). In imaging studies X-rays are typically used to confirm the
diagnosis of osteoarthritis. X-rays can reveal osteophytes at the joint margins, joint
space narrowing, and subchondral bone sclerosis. Subchondral bone is the layer of bone
which is just below the cartilage. While MRI (magnetic resonance imaging) is a more
sensitive imaging method, it is used less often than x-rays due to cost and availability.

MRI scans show cartilage, bone, and ligaments (Magee, 2013).

Treatment of knee arthritis should begin with the most basic steps and progress to the
more involved, possibly including surgery. Not all treatments are appropriate for every
patient, and he/she should have a discussion with doctor to determine which treatments
are appropriate for him/her. Some treatment options are like weight Loss which is
probably one of the most important, yet least commonly performed treatments. The less
weight the joint has to carry, the less painful activities will be. Activity Modification
which limiting certain activities may be necessary, and learning new exercise methods
may be helpful, walking aids that is use of a cane or a single crutch is the hand opposite
the affected knee will help decrease the demand placed on the arthritic joint(Fitzgerald
etal., 2011).

Physical Therapy like strengthening of the muscles around the knee joint may help
decrease the burden on the knee. Preventing atrophy of the muscles is an important part
of maintaining functional use of the knee. Some anti-Inflammatory medications these
are anti-inflammatory pain medications (NSAIDs) are prescription and nonprescription
drugs that help treat pain and inflammation; Cortisone Injections may help to decrease
inflammation and reduce pain within a joint(Barron& Rubin, 2007).

Synovisc may be effective against pain in some patients with knee arthritis and may
delay the need for knee replacement surgery. Joint Supplements (Glucosamine) mainly
glucosamine appears to be safe and might be effective for treatment of knee arthritis,

10



but research into these supplements has been limited, knee arthroscopy exactly how
effective knee arthroscopy is for treatment of arthritis is debatable. For some specific
symptoms, it may be helpful then knee Osteotomy- while most patients are not good
candidates for this alternative to knee replacement, it can be effective for young patients
with limited arthritis. Total Knee Replacement Surgery and by this procedure, the
cartilage is removed and a metal & plastic implant is placed in the knee and lastly partial
knee (Ostojic et al., 2007).

The aims of the physiotherapy management of Knee OA are, Relieve pain and muscle
spasm, Strengthen muscles and Mobilize joints, Teach maintenance of joint range and
muscle power, Improve coordination, Train to reduce postural stress and advise

rest/activity relationship, Help to maintain function (Magee,2013).

Measures to relieve pain and muscle spasm - During the acute phase treatment should
be continued with TENS, ultrasound, short-wave diathermy, hydrotherapy,
cryotherapeutic and during the chronic phase deep heating should be introduced.
Exercise regimen for OA of knee, strong isometric exercise for quadriceps and
hamstring is necessary for the patient with knee OA. In case of active ROM exercises
patient can easily perform and it improve the joint range of motion at the knee, with the
improvement of joint range of motion it facilitates joint lubrication and thus joint get
relaxation. On the other hand isokinetic exercise is a self-controlled exercise and it’s
also easy to perform frequently as well as active exercise which improves muscle
strength. Straight leg rising gives stability to the knee during weight bearing exercise.

Hamstring stretching exercise helps to prevent flexion deformity of the knee. By using
assistive device like- orthotics, walkers, sticks etc. we can reduce compressive forces
on the knees. Besides these patient can take some measure him/her selves like reduction
of weight so that load on the knee joint comes down. Walking on level ground and
avoid uneven surface and minimization of frequent standing & sitting (Ebnezar, 2011).
As the number of people who have osteoarthritic disease is increasing, the prevention
of osteoarthritis is important and necessary. Osteoarthritis has three strong risk factors
(excessive musculoskeletal loading, high body mass index and previous knee injury) in

which prevention may work (Blagojevic et al., 2010).

Avoiding squatting and kneeling and carrying heavy loads during work have been

associated with a reduction of 15-30% in the prevalence of osteoarthritis in men.
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Another study showed a significant exposure—response relationship between
symptomatic knee osteoarthritis and squatting and kneeling .Overweight is a risk factor
for knee osteoarthritis. Weight reduction reduces not only the symptoms and
progression of osteoarthritis, but also the risk of acquiring osteoarthritis. Maintaining
the body mass index at 25 kg/m2or below would reduce osteoarthritis in the population
by 27-53%. As mentioned, knee injuries such as knee ligament tears, meniscal injuries
and fractures involving the articular surfaces is a strong risk factor for knee
osteoarthritis. Prevention of joint injuries would give an additional 14-25% reduction

in the prevalence of osteoarthritis (Takeda et al., 2007).
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CHAPTER-II METHODOLOGY

3.1 Study design

The study is a single blind Randomized Control Trail (RCT). From the Outpatient
musculoskeletal unit, 20 patients with OA of knee were randomly selected and then 10
patients with OA of knee were randomly assigned to experimental group and 10 patients
to the control group for this RCT study. The study has been conducted at
musculoskeletal department of CRP, Savar.

A pre test (before intervention) and post test (after intervention) was administered with
each subject of both groups to compare the pain effects before and after the treatment.
The design could be shown by-

r o x o (experimental group)

ro o (control group)

3.2 Study Population
A population refers to the entire group of people or items that meet the criteria set by
the researcher. The populations of this study were the knee OA Patients at outpatient

department of CRP, Savar.

3.3 Sampling procedure

Subjects, who met the inclusion criteria, were taken as sampling frame in this study
from Outpatient musculoskeletal physiotherapy department of CRP, Savar. Among
them researcher selected 20patients with Knee OA randomly as sample and then 10
patients with Knee OA were randomly assigned to vastus lateralis release and iliotibial
band stretching with conventional physiotherapy group and 10 patients to the only
conventional physiotherapy group for this RCT study.

The study was a single blind study. When the samples were collected, the researcher
randomly assigned the participants into experimental and control group, because it
improves internal validity of experimental research. The samples were given numerical

number C1, C2, C3 etc. for the control and E1, E2, E3 etc. for experimental group.
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Total 20 samples included in this study, among them 10 patients were assigned for the
experimental group (received vastus lateralis release and iliotibial band stretching with
conventional physiotherapy) and rest 10 patients were assigned for control group
(received conventional physiotherapy only).

Flowchart of the phases of randomized controlled trial

Outpatient knee OA patients (population)

!

Randomly select 20 patients of knee OA

!

Randomized to experimental or Control Group (n=20)

l
! !

Experimental group (n, = 10) Control group (n, =10)
Received Vastus lateralis Received conventional
release and iliotibial band stretching physiotherapy alone

with conventional physiotherapy

} |

Follow Up (after 6sessions, Follow up (after 6 sessions,
30 minutes in each) 30 minutes in each.)
Outcome analyze Outcome analyze
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3.4. A Inclusion criteria

1
2
3.
4

. Age group(45-65 year)

Both sex
Both unilateral and bilateral knee OA.

Patients suffering from OA of knee joint.

3.4. B Exclusion criteria

1
2
3.
4

Incomplete or unclear documents.

Patients who have OA in hip or others joint but not in knee joint.
Patient taking NSAID/ Steroid injection

Patient got surgery for knee OA

3.4. C List of confounding variables

NSAID

1
2. Steroid injection
3.
4

. Other causes of knee pain such as osteoporosis in elderly

Surgical intervention

3.4. D Elimination of confounding variables

Confounding variable has an effect on the study variables which can affect the result of
the study. There were some confounding variables in this study such as patient’s age,
oral NSAID, steroid injection or surgical treatment which could influence the result of
the study. To control the confounding variables, researcher set the inclusion criteria as

to include only those subjects who have no history of taking oral NSAID, steroid

injection or surgical treatment.
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3.5 Data collection method and materials

3.5.1 Data collection tools
A written questionnaire, pen, paper and a Goniometer was used as data collection tools

in this study.

3.5.2 Questionnaire

The questionnaire was developed under the advice and permission of the supervisor
following certain guidelines. There are nine close ended questions with visual analogue
scale (VAS) with some objective questions which were measured by examiner and each

question was formulated to identify the change of pain with each activity.

3.5.3 Visual Analogue Scale (VAS)

In this study researcher will use visual analogue scale for measuring the intensity of
pain. The VAS is a simple and accurate way of subjectively assess pain along a
continuous visual spectrum. VAS consists of a straight line on which the individual
being assessed by marking the level of pain. The end of the straight line is the extreme
limit of pain with O representing no pain and 10 representing the worst pain ever
experienced. VAS is a line of a defined length (10 cm), usually horizontal, anchored at

each end by a descriptive word or phrase representing the extremes (e.g. worse, best).

3.5.4 Goniometer

In this study researcher used Goniometer for assessing a joint range of motion most
commonly used is Double-armed Goniometer, with one arm stationary and another arm
is movable. The pin or axis of the movable arm is placed directly over the center of the
joint. The stationary arm is held in the line with the stationary segment of joint. Then
the movement should perform. At the completion of movement the indicator show the

number of degree through which the segment has moved.

3.5.5 Functional Independence measurement (FIM) Scale

Functional Independence Measurement (FIM) Scale was used by the researcher to
assess functional ability of the patient. Functional Independence Measurement (FIM)
Scale is a scale that consist number 1 to 7 where 7 indicates complete independence
and 1 indicates total assistance.
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3.5.6 Data collection procedure

The study procedure was conducted through assessing the patient, initial recording,
treatment and final recording. After screening the patient at department, the patients
were assessed by qualified physiotherapist. Four sessions of treatment was provided for
every subject. Twenty subjects were chosen for data collection according to the
inclusion criteria. The researcher divided all participants into two groups and coded C
(10) for control group and E (10) for experimental group. Experimental group received
conventional physiotherapy with vastus lateralis release and iliotibial band stretching

and control group received only conventional physiotherapy.

Data was gathered through a pre-test, intervention and post-test and the data was
collected by using a written questionnaire form which is formatted by the researcher.
Pre test was performed before beginning the treatment and the intensity of pain and
ROM of knee movements was noted with VAS score and degrees on questionnaire
form. The same procedure was performed to take post-test at the end of six session of
treatment. The researcher will collect the data both in experimental and control group
in front of the qualified physiotherapist in order to reduce the biasness. At the end of

the study, specific test was performed for statistical analysis.
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3.6 Data analysis

In order to ensure that the research have some values, the meaning of collected data has
to be presented in ways that other research workers can understand. In other words the
researcher has to make sense of the results. As the result came from an experiment in
this research, data analysis was done with statistical analysis.

All participants were coded according to group to maintain participant’s confidentiality.
All subjects of both experimental and control group score their pain intensity on visual
analogue scale before starting treatment and after completing treatment. Reduction of
pain intensity for both groups is the difference between pre-test and post-test score.
ROM on Goniometer and functional independence on FIM scale were measured and
scored before starting treatment and after completing treatment by the researcher.
Experimental studies with the different subject design where two groups are used and
each tested in two different conditions and the data is interval or ratio should be
analyzed with unrelated ‘t’ test in case of parametric test or,Mann-Whitney ‘U’ test in
case of non-parametric test (Hicks, 2009).

As it was experimental and had unmatched groups of different subjects, who was
randomly assigned to conventional physiotherapy with vastus lateralis release and
iliotibial band stretching and only conventional physiotherapy group and the
measurement of the outcome came from collecting VAS score, ROM score and FIM
score with considering interval or ratio data, so the parametric unrelated ‘t’test was
used in this study to calculate the level of significance of ROM and FIM and non-
parametric Mann-Whitney ‘U’ test to calculate the level of significance of VAS.
When calculating the Mann-Whitney U test, we find the value called U which we then
look up in the probability tables associated with the Mann-Whitney U test to find out
whether the U value represents a significant difference between the results from two

groups.
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Now ‘t’ formula

t =

Where

X1 — X,

(-8 (s - 25

ny n
-1+, —1)

n ' ny

|
I
I
I
|

~
—_
—_
N———
S — |

X,= mean of scores from treatment group.

X, = mean of scores from control group.

YX12= the square of the each individual score from treatment group totaled.

Y X22= the square of the each individual score from control group totaled.

(X X;)?= the total of the individual score from treatment group squared.

(X X,)?= the total of the individual score from control group squared.

n1= number of subjects from treatment group.

n2= number of subjects from control group

The “U test” formula-

n, = the

ny(n, + 1)

U=n;ny, 2

Tx

number of the subjects in trail group

n, = the number of the subject in control group

n,= the number of the subjects of the group with larger rank total

Tyx= the larger rank total
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3.7 Significant level

In order to find out the significance of the study, the researcher calculated the ‘p’ value.
The p values refer the probability of the results for experimental study. The word
probability refers to the accuracy of the findings. A ‘p’ value is called level of
significance for an experiment and a ‘p’ value of <0.05 was accepted as significant
result for health service research. If the ‘p “value is equal or smaller than the significant

levels, the results are said to be significant.

Calculating the degree of freedom from the formula:
df =(ni-1) +(n2-1)

=(10-1) + (10 - 1)

=18

Table no 01

Level of significance for one tailed hypothesis

For t test

df i .05 .025 .01 .005 .0005

18 1.330 1.734 2.101 2.552 2.878 3.922
For U test

ny/n, .05 .025 .01 .005
10 27 23 19 16

Where,
n,/n,=10
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3.8 Ethical consideration

Research proposal was submitted for approval to the administrative bodies of ethical
committee of CRP. The study has been done following BMRC, IRB and WHO
guidelines. Again before beginning the data collection, researcher will obtain the
permission from the concerned authorities ensuring the safety of the participants. In
order to eliminate ethical claims, the participants will set free to receive treatment for
other purposes as usual. Each participant was informed about the study before
beginning and given a written consent. Only the measurement of the initial and last
session was compared for the study. The participants were informed about the study
before the beginning and also were informed that they reserve the right to reject the

study anytime.

The researcher obtained consent to participate from each subject. Written consent
(appendix) was given to all participants prior to completion of the questionnaire. The
researcher explained to the participants about his or her role in this study. The
researcher received a written consent form every participants including signature. So
the participant assured that they could understand about the consent form and their
participation was on voluntary basis. The participants were informed clearly that their
information would be kept confidential. The researcher assured the participants that the
study would not be harmful to them. It was explained that there might not a direct
benefit from the study for the participants but in the future cases like them might get
benefit from it. The participants had the rights to withdraw consent and discontinue
participation at any time without prejudice to present or future treatment at the

musculoskeletal unit of CRP.
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CHAPTER -1V RESULTS

Initially in the research, 20 patients were enrolled in the study. 10 in the vastus lateralis
release and iliotibial band stretching with conventional treatment group (experimental
group) and 10 in the only conventional treatment group (control group). The whole
subject of both experimental and control group scored their pain on VAS scale and

taken ROM measurement and FIM before and after completing treatment.

Pain measurement on VAS
Table no 02

Mean difference of reduction of pain intensity between pre-test and post-test in
conventional physiotherapy with vastus lateralis release and Iliotibial band stretching

and only conventional physiotherapy group.

Name of the variables Experimental group Control group
Resting condition 3.3 2.3
Knee bending 2.9 2.3
Knee extension 35 2.4
Long time sitting 3 2.3
Long time standing 2.9 1.6
During walking 3.9 3.1
During squatting 3.4 2.2
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Figure 2 Mean difference of reduction of pain intensity between pre-test and post test

Table no 03

Pain at resting condition: Reduction of pain scores in conventional physiotherapy
with vastus lateralis release and iliotibial band stretching group and only conventional

physiotherapy group in resting condition. Here are the differences between pre-test and

in experimental and control group.

post-test pain scores.

Experimental group

Control group

Subjects VAS score | Rank Subjects VAS score | Rank
E: 3 13 C1 5 20
E2 3 13 Cz 3 13

Es 3 13 Cs 2 4

E4 2 4 Cs 2 4
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Es 3 13 Cs 2 4
Es 2 4 Ce 3 13
E-s 3 13 Cy 3 13
Es 3 13 Cs 3 13
Eo 2 4 Co 4 19
E1o 3 13 Cuo 2 4
Total 27 103 29 107
Now ‘U’ formula
1
U — nl n2+ M — TX
2
10(10+ 1)
U=10x10+ ———— 107
U=48
Table no 04

Pain during knee bending:

Reduction of pain scores in conventional physiotherapy with vastus lateralis release and
iliotibial band stretching group and only conventional physiotherapy group. Here are
the differences between pre-test and post-test pain scores.

Experimental group

Control group

Subjects

VAS

Rank

Subjects

VAS

Rank

E1

Ci

20
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E2 3 4 Cz 5 16.5
Es 5 16.5 Cs 5 16.5
Ea4 4 10 Cs 3 4
Es 4 10 Cs 5 16.5
Es 4 10 Ce 4 10
E7 2 1 Cs 4 10
Es 3 4 Cs 4 10
Eo 5 16.5 Co 5 16.5
E1o 3 4 Cuo 4 10
Total 36 80 45 130
Now ‘U’ formula

U=n;n,, w — Ty

U=10x 10+ W—Bo

U=25

Table no 05

Pain during knee extension:

Reduction of pain scores in conventional physiotherapy with vastus lateralis release and
iliotibial band stretching group and only conventional physiotherapy group. Here are

the differences between pre-test and post-test pain scores
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Experimental group Control group
Subjects VAS Rank Subjects VAS Rank
E1 3 14 C1 3 14
E2 5 20 C 3 14
Es 2 5.5 Cs 3 14
Es4 2 5.5 Ca 2 55
Es 2 5.5 Cs 4 18.5
Es 2 5.5 Ce 2 5.5
E7 2 5.5 Cs 3 14
Es 2 5.5 Cs 3 14
(= 4 18.5 Co 3 14
E1o 2 55 Cuo 2 55
Total 26 85 28 119
Now‘U’ formula
U=10x 10+ M—119
U= 36
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Table no 06

Pain during long time sitting

Reduction of pain scores in conventional physiotherapy with vastus lateralis release and
iliotibial band stretching group and only conventional physiotherapy group. Here are

the differences between pre-test and post-test pain scores

Experimental group Control group

Subjects VAS Rank Subjects VAS Rank
E1 4 14 C1 5 18
E2 3 8 C 4 14
Es 4 14 Cs 5 18
Es4 2 2.5 Ca 2 2.5
Es 2 2.5 Cs 3 8
Es 4 14 Ce 5 18
E7 3 8 Cr 3 8
Es 3 8 Cs 6 20
(= 4 14 Co 3 8
Eo 3 8 Cio 2 2.5
Total 32 103 38 117
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Now ‘U’ formula

ng(n, +1
U:n1n2+¥_1‘x
10(10+ 1)
U=10%x10+4+ —————117

U=38

Table no 07

Pain During long time standing

Reduction of pain scores in conventional physiotherapy with vastus lateralis release and
iliotibial band stretching group and only conventional physiotherapy group. Here are

the differences between pre-test and post-test pain scores

Experimental group Control group

Subjects VAS Rank Subjects VAS Rank
E1 3 3 C1 7 195
E2 4 8.5 C 5 14
Es 4 8.5 Cs 4 8.5
E4 3 3 Cs 3) 14
Es 3 3 Cs 3) 14
Es 3 3 Ce 6 17.5
E7 3 3 Cy ) 14
Es 4 8.5 Cs 7 19.5
Eo 6 17.5 Co 5 14
E1o 4 8.5 Cuo 4 8.5
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Total 37 65.5 53 1435

Now ‘U’ formula

n,(n, +1
U=n1nz+¥—T,{
U=10x10+ 2% 4435

U=115

Table no 08

Pain during walking

Reduction of pain scores in conventional physiotherapy with vastus lateralis release and
iliotibial band stretching group and only conventional physiotherapy group. Here are
the differences between pre-test and post-test pain scores

Experimental group Control group

Subjects VAS Rank Subjects VAS Rank
E1 4 115 C1 4 115
E2 2 1 C 5 17

Es 5 17 Cs 5 17

E4 3 5 Cs 3 5

Es 3 5 Cs 4 115
Es 3 5 Ce 5 17

E7 5 17 Cy 3 5

Es 3 5 Cs 6 20
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Eo 4 115 Co 4 115

E1o 3 5 Cio 4 11.5

Total 35 66 43 127

Now ‘U’ formula

n,(ny +1
U=n1n2+¥—Tx
10(10+ 1)
U=1O><10+—2 — 127

u=27
Table no 09
Pain during squatting
Reduction of pain scores in conventional physiotherapy with vastus lateralis release and
iliotibial band stretching group and only conventional physiotherapy group. Here are

the differences between pre-test and post-test pain scores

Experimental group Control group

Subjects VAS Rank Subjects VAS Rank
E1 6 12.5 C1 7 18

E2 5 6.5 C2 8 20

Es 4 2.5 Cs 5 6.5
Es4 4 2.5 Cs 4 2.5
Es 6 12.5 Cs 7 18

Es 6 12.5 Ce 6 12,5
E7 6 12.5 Cr 6 12.5
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Es 6 12.5 Cs 6 12.5

Eo 4 16 Co 7 18
E1o 5 6.5 Cio 4 2.5
Total 53 87 60 123

Now ‘U’ formula,

n.(n, +1
U=n1nz+"(+)—Tx
10(10 + 1)
U=10x10+ #—123
U=32

Table no 10
Significant level of pain reduction

Variables in the study statistically significance at the following level of significance

No. Variables ‘U’ value ‘p’ value
1. Resting condition 48 >0.05
2. Knee bending 25 <0.05
3. Knee extension 36 >0.05
4. Long time sitting 38 >0.05
5. Long time standing 11.5 < 0.005
6. During walking 27 =0.05
7. During squatting 32 >0.05
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Table no 11
Functional Independence Measurement

Mean difference of functional improvement between pre-test and post-test in
conventional physiotherapy with vastus lateralis release and iliotibial band stretching

and only conventional physiotherapy group.

Name of the variables Experimental group Control group
Walking 1.1 0.4
Prayer 0.8 04
Household activities 0.9 0.4
Travelling 0.8 0.3
Walking upstairs 1.5 0.5
Walking downstairs 1 0.4
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Table no 12

Figure 3 Mean difference of functional improvement

Change in walking

Improvement of function in FIM scores in conventional physiotherapy with vastus
lateralis release and iliotibial band stretching group and only conventional
physiotherapy group. Here are the differences between pre-test and post-test FIM

SCores.

Experimental group Control group

Subjects FIM scores | Xi2 Subjects FIM scores | X2?
( X2) (X2

E1 1 1 Ci 0 0

E2 1 1 C 0 0

Es 1 1 Cs 1 1
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Es 1 1 Cs 0 0
Es 2 4 Cs 1 1
Es 1 1 Co 0 0
E; 1 1 C 0 0
Es 1 1 Cs 1 1
Es 1 1 Co 0 0
E1o 1 1 Cuo 1 1
rX1=11 rX12=13 X X2=4 T X2%=4

X=11 X,=0.4

»Xi= 11 ¥Xo=4

¥X1°= 13 ¥ X2°=4

X Xx)?= 121 (X X,)2=16

Calculating the degree of freedom from the formula
df =(ni-1) + (n2-1)
=(10-1) + (10-1) =18

Now*‘t’ formula

X1 — X

0= 52) -2

T
|
ll CEDEICES) XJ(%+%)

t
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1.1-04

t =
13128 (416
\/((10—110))+(1(0—%)0)>< (%Jr%)

t=3.66

Table no 13

Change during prayer
Improvement of function in FIM scores in conventional physiotherapy with vastus
iliotibial

lateralis release and band stretching group and only conventional

physiotherapy group. Here are the differences between pre-test and post-test FIM scores

Experimental group Control group
Subjects FIM scores | Xi2 Subjects FIM scores | X2?
(X1) (X2

=] 0 0 C: 0 0
E2 1 1 C 1 1
Es 1 1 Cs 0 0
E4 1 1 Cs4 0 0
Es 1 1 Cs 0 0
Es 1 1 Cs 0 0
E7 1 1 Cr 1 1
Es 1 1 Cs 1 1
(= 1 1 Co 0 0
E1o 0 0 Co 1 1
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> X1=8 ¥ X12=8 Y X2=4 Y X22=4

X;=0.38 X,=0.4
¥X1=8 Y Xo=4
TX1’= 8 Y X22=4

X X)*= 64 (X X,)?=16

Calculating the degree of freedom from the formula
df=(ni-1)+(n2-1)
=(10-1) +(10-1) =18

Now ‘t’ formula

X1 =X,

(- 28) (52 - 258

ny

1, 1
| (i —D+ (1) * (nT*n_z)i
l J

t

0.8—-04

\/(8_%)+(4_%)X (et

(10—1) + (10— 1) 10 " 10

t =

t=1.90
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Table no 14

Change in household activities
Improvement of function in FIM scores in conventional physiotherapy with vastus
iliotibial

lateralis release and band stretching group and only conventional

physiotherapy group. Here are the differences between pre-test and post-test FIM scores

Experimental group Control group
Subjects FIM scores | Xi? Subjects FIM scores | X2?
(X) (X2
E1 1 1 C1 1 1
E> 1 1 C2 0 0
Es 2 4 Cs 0 0
E4 0 0 Cs4 0 0
Es 1 1 Cs 1 1
Es 1 1 Cs 0 0
Es 1 1 Cs 0 0
Es 1 1 Cs 1 1
Eo 1 1 Co 0 0
E1o 0 0 Cio 1 1
TX1=9 rX1%=11 T X2=4 Y X2°=4
X;= 09 X,=0.4
EX1= 9 EX2=4
*X1%= 11 Y X2%=4
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X Xx)*= 81 (T X,)?=16

Calculating the degree of freedom from the formula
df=(n1-1)+(n2-1)
=(10-1) +(10-1) =18

Now*‘t’ formula

[ = X1 —X;

B (T X,)? (3 X,)? |
[Ee - -BT) | )
| -1+, —-1) ny n2|
| ]

. 0.9 — 0.4
81 16
(11——)+(4——) T
10 10
j(10—1)+(10—1) x|(15+ 10)
t=2.062
Table no 15

Change during travelling
Improvement of function in FIM scores in conventional physiotherapy with vastus
lateralis release and iliotibial band stretching group and only conventional

physiotherapy group. Here are the differences between pre-test and post-test FIM

scores.
Experimental group Control group
Subjects FIM scores | Xi2 Subjects FIM scores | X2?
(X1) (X2
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E: 1 1 Cu 0 0
E2 1 1 C 1 1
Es 1 1 Cs 0 0
Es4 1 1 Cs 0 0
Es 0 0 Cs 0 0
Ee 0 0 Ce 1 1
= 0 0 Cy 0 0
Es 1 1 Cs 0 0
Eo 2 4 Co 0 0
Eo 1 1 Cio 1 1
>X1=8 xX12=10 >X2=3 TX2%=3
X,=0.8 X,=0.3
2X1=8 ¥X2=3
TX1?= 10 TX2°=3
(X X1)? =64 (X,)?=9

Calculating the degree of freedom from the formula
df=(n1-1)+(n2-1)

= (10-1) + (10 - 1) =18

39




Now*‘t’ formula

. X -
| |
o220 o)
l (ny—1D+ My —1) n; Ny J

. 0.8 - 0.3
10-23) + (3 - 1%
j ((10 —1{)))+ ((10 —11%) < J(10+ 10)
t=2

Table no 16

Changes during walking upstairs

Improvement of function in FIM scores in conventional physiotherapy with vastus
lateralis release and iliotibial band stretching group and only conventional
physiotherapy group. Here are the differences between pre-test and post-test FIM scores

Experimental group Control group

Subjects FIM scores | X;2 Subjects FIM scores | X22
( X1) (X2

E1 2 4 C1 1 1

E> 1 1 C2 0 0

Es 2 4 Cs 0 0

Es 2 4 Cs 0 0
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Es 2 4 Cs 1 1
Ee 1 1 Ce 1 1
Es 0 0 Cy 0 0
Es 1 1 Cs 0 0
Eo 2 4 Co 0 0
E1o 2 4 Co 2 4
¥X1=15 £ X1%=27 TX2=5 IX22=7
X,=15 X,=05
¥X1=15 ¥X2=5
TX1%2=27 TX22=7
(X X;)? =225 (X X2)?=25
Calculating the degree of freedom from the formula
df=(ni-1) + (n2-1)
=(10-1) +(10-1) =18
Now‘t” formula
X, —X,
t 1 2
]

(14- 22 (3 -2

i
|
|
|
|

-1+, —1)

<y +5;)

t =

1.5 0.5
j(27_%)+(7_%)x (L+ L)

t=3.16

(10-1)+(10-1)

10 " 10

| ——




Table no 17

Changes during walking downstairs

Improvement of function in FIM scores in conventional physiotherapy with vastus
lateralis release and iliotibial band stretching group and only conventional

physiotherapy group. Here are the differences between pre-test and post-test FIM scores

Experimental group Control group
Subjects FIM scores | X2 Subjects FIM scores | X2?
(X1) (X2
E1 1 1 C1 0 0
E> 1 1 C2 0 0
Es 1 1 Cs 1 1
E4 0 0 Cs 0 0
Es 1 1 Cs 0 0
Es 2 4 Cs 1 1
Es 1 1 Cs 0 0
Es 1 1 Cs 1 1
Eo 1 1 Co 0 0
E1o 1 1 Cio 1 1
xX1=10 rX12=12 TXo=4 L X22=4
Xi=1 X,=0.4
>X1=10 ¥ Xo=4
¥X1°= 12 ¥ X2%=4
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(X X1)? =100 (X X;,)?=16

Calculating the degree of freedom from the formula
df=(n1-1)+(n2-1)
=(10-1) +(10-1) =18

Now ‘t” formula

. X, - X,
I[ (mx7 - EHL) 4 (zg - 2220 X (i+i)]|
l (n—1D+Mm;—1) ng o N J
1-04

t =

j(lz ~10) + (4~ 15)

11
M- +@o=1 = (ﬁ+1_0)

t=271

Table no 18
Significant level of functional improvement

Variables in the study statistically significance at the following level of significance

No. Variables Observed ‘t’ value Observed ‘p’ value
1. Walking 3.66 0.005
2. Prayer 1.90 0.05
3. Household activities | 2.0627 0.05
4. Travelling 2 0.05
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5. Walking upstairs 3.16 0.005
6. Walking downstairs 2.71 0.01
Table no 19

Range of motion

Mean difference of improvement of Range of motion between pre-test and post-test in

experimental and control group

Name of the variables

Experimental group

Control group

Active flexion 17 12.5
Active extension 6 35
Passive flexion 15 9.5
Passive extension 7 4.5
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Figure4 Mean difference of improvement of Range of motion

Table no 20

Change in ROM during Active flexion

Experimental group Control group

Subjects FIM scores | Xi? Subjects FIM scores | X2?
( X2) (X2)

E: 20 400 C: 15 225

E> 15 225 Cz 15 225
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Es 15 225 Cs 10 100
Es 20 400 Cs 15 225
Es 15 225 Cs 15 225
Es 20 400 Cs 10 100
E; 10 100 Cy 5 25
Es 15 225 Cs 15 225
Eo 20 400 Co 10 100
E1o 20 400 Cuo 15 225
¥X1=170 | £X1?=3000 ¥X2=125 | ZX2?=1675

X.=17 X,=12.5

»X1= 170 »X2=125

T X1%= 3000 ~X2%=1675

(X X,)? = 28900

(X X,)?=15625

Calculating the degree of freedom from the formula
df =(ni-1) +(n2-1)

= (10 -1) + (10 — 1) =18
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Now ‘t’ formula

X1 — X,

(ZX%—M%(ZX%—%

ny n
-1+, —1)

t

T 1
I I
|l )x\/(n%%)j

17 =125
3000 — 28900Y | (67c _ 15625
\/( (101912+510—1) = )X (%+%)

t =

t=2.86

Table no 21

Change in ROM during Active extension

Experimental group Control group
Subjects ROM X2 Subjects ROM X2?
scores scores
(X1) (X2
E1 S) 25 Ci 10 100
E2 10 100 C ) 25
Es 5 25 Cs 0 0
E4 5 25 C4 0 0
Es 10 100 Cs ) 25
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Es 5 25 Cs 0 0
E7 5 25 Cy 5 25
Es 10 100 Cs 0 0
Eo 0 0 Co 5 25
E1o 5 25 Cwo 5 25
> X1=60 T X12=450 X X2=35 TX2°=225
X;= 6 X,=3.5
XXi= 60 ¥ X2=35
IX1’= 450 ¥ X2%=225
X X,)? = 3600 X X,)?=1225
Calculating the degree of freedom from the formula
df =(ni-1) +(n2-1)
=(10-1) + (10-1) =18
Now ‘t’ formula
X, —X,
t = 1 2
2 2
n Ny )y /(l " L)
(i —D+m,—1) ng Ny

t =

6 —3.5

10

55 _ 1225

10

E=an

(10-1)+(10-1)

t=171
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Table no 22

Change in ROM during Passive flexion

Experimental group

Control group

Subjects ROM Xq? Subjects ROM X2?
scores scores
(X1) (X2
E1 15 225 C1 10 100
E> 10 100 C> 10 100
Es 20 400 Cs 5 25
E4 15 225 Cs 10 100
Es 15 225 Cs 10 100
Es 10 100 Ce 15 225
E7 20 400 Cr 10 100
Es 20 400 Cs 5 25
Eo 15 225 Co 10 100
E1o 10 100 Cio 10 100
2 X1=150 ¥ X1%2=2400 > X2=95 ¥ X2%=975
X,=15 X,=9.5
2X1i= 150 2X2=95
¥ X1%= 2400 ¥ X2?=975

(T X,)? = 22500
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Calculating the degree of freedom from the formula
df=(ni-1) + (n2-1)
=(10-1) +(10-1) =18

Now*‘t’ formula

. X - %
[ 2 2 ]
| —
| -1+ Mm,-1) n; Ny |
| ]

. 15-95
(2400 - %) + (975 - %) T 1
10-1) +(10-1) (ﬁ+ﬁ)
t=3.49

Table no 23

Change in ROM during Passive extension

Experimental group Control group

Subjects ROM X2 Subjects ROM X2?
scores scores
( X1) (X2

E: 10 100 C1 5 25
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E> 5 25 (07} 10 100
Es 10 100 Cs 0 0
Es4 5 25 Cs 0 0
Es 5 25 Cs 5 25
Es 10 100 Ce 5 25
E7 5 25 Cy 10 100
Es 10 100 Cs 5 25
(= 5 25 Co 5 25
E1o 5 25 Cuo 0 0
2X1=70 ¥ X12=550 2X2=45 ¥ X2°=325

X.;=7 X,=4.5

X1=70 2X2=45

IXi1?= 550 X2?=325

(T X,)? = 4900

(T X,)2=2025

Calculating the degree of freedom from the formula
df=(ni-1) +(n2-1)

= (10-1) + (10- 1) =18
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Now ‘t’ formula

t

Table no 24

_ % -%
[ ]
o220 -0
l -1+, —1) n; np J
. 7 — 45
550 — 2200) | (325 - 2025
\/( (10 1—01))+ ((10 —D = ) X (% + %)
t=1.76

Significant level of ROM improvement

Variables in the study statistically significance at the following level of significance

No. Variables Observed ‘t’ value Observed ‘p’ value
1. Active flexion 2.86 0.01
2. Active extension 1.71 0.1
3. Passive flexion 3.495 0.005
4. Passive extension 1.76 0.05
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CHAPTER-V DISCUSSION

The study was indicated a process that could be continuing to establish the result. Here
the aim of this study could be achieved if the researcher could show effective support.
The purpose of this study was to evaluate the effectiveness of vastus lateralis release
and iliotibial band stretching with conventional physiotherapy compare to only
conventional physiotherapy for knee osteoarthritis.

In this experimental study 20 patients with Knee OA were randomly selected for the
outpatient department. Among them 10 patients were randomly assigned to the
conventional physiotherapy with vastus lateralis release and iliotibial band stretching
group and 10 patients to the only conventional physiotherapy group. The first group
received conventional physiotherapy with vastus lateralis release and iliotibial band

stretching and the second group received only conventional physiotherapy.

Each group attended for 6 sessions (each session for 30 minutes) of treatment within 3
weeks (2 sessions / week) in the musculoskeletal unit of physiotherapy Outpatient
department of CRP, Savar. The outcome of pain intensity was measured by using VAS,

Functional independence with FIM scale and range of motion by Goniometer.

The study found that the experimental group showed a high response significant
improvement (in short duration) (p<0.05) in knee bending, pain in walking (p=0.05),
pain in long time standing (p<.005). Improvement of functional activities were also
significant walking (p<0.005), household activities (p<0.05), walking upstairs
(p<0.005). Increasing ROM was also significant active flexion (p<.01), passive flexion
(p<0.005), passive extension (p<0.05).

As the result was significant so vastus lateralis release and iliotibial band stretching can
be used as conventional physiotherapy along with other conventional therapy to treat
knee OA.

The main limitation of this study was its short duration. The patient of both experimental
and control group received treatment for only 6 sessions. The study was conducted with 20
patients of knee OA, which was a very small number of samples in both groups and was

not sufficient enough for the study to generalize the wider population of this condition. The
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research was carried out in CRP Savar such a small environment, so it was difficult to keep
confidential the aims of the study for blinding procedure.

Therefore, single blinding method was used in this study. There are a few literatures about
knee OA in the perspective of Bangladesh so it is difficult to compare the study with

the other research.
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CHAPTER-VI CONCLUSION & RECOMMENDATION

6.1 Conclusion

The results of the study have identified the effectiveness of conventional physiotherapy
with vastus lateralis release and iliotibial band stretching was better than the
conventional physiotherapy alone for knee osteoarthritis in short duration. The result of
the current study indicates that the conventional physiotherapy with vastus lateralis
release and iliotibial band stretching can be an effective therapeutic approach for patient
with knee osteoarthritis. Participants in the conventional physiotherapy with vastus
lateralis release and iliotibial band stretching group showed a greater benefit than those
in the only conventional physiotherapy group. The result indicate that the significant
changes in both groups are due to the selection of a well- defined population of knee
osteoarthritis patients using specific inclusion and exclusion criteria. It may be helpful
for patient with knee osteoarthritis to increase return to normal daily activities, work
and to measure longer term effects to determine cost effectiveness of vastus lateralis
release and iliotibial band stretching in conjunction with conventional physiotherapy as

an intervention for knee osteoarthritis.
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6.2 Recommendation

In this study, the researcher provided only 6 sessions of treatment to both groups and
measured pain intensity, range of motion and functional ability. But the researcher
could not estimate the long term effect due to time limitation if the treatment could be
continued for more sessions it could estimate the long term effect.

As a consequence of the research it is recommended that with further well-controlled
double blinding study include comparison of the conventional physiotherapy with
experimental group with the conventional physiotherapy alone and assessing effects
and efficacy of these treatments.

Therefore the researcher has collected only 10 patients in each group which also very
small in number to generalize the result. So, it is also recommended to increase the

number of participants for further studies.
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Appendix

Intervention
Duration 6 weeks
2 sessions per week

30 minutes per session

Vastus lateralis release
Starting position:
Patient is in supine lying
Therapist stand by the affected side

Fig 6Vastuslateralis release (Left side)

1. Therapist places both of his thumbs in between ITB and vastus lateralis muscle
of the patient.

2. Give a firm pressure based on patient’s tolerance and continue massage from
down ward to upward in between ITB and VL.

3. Duration: 3-5 minutes.
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lliotibial band stretching

Starting position:
Patient is in standing position

Therapist instruct patient accordingly

Fig 7lliotibial Band stretching (Right side)

Steps:
1. Place the affected foot 1” behind the unaffected.

2. Keep the same hand on a table for support

3. Invert the foot of the affected side.

4. Flex the unaffected knee. Transmit the body weight and tilt the pelvis toward
the affected side.

5. Hold the position for 10 seconds.

6. Avoid knee flexion on the affected side

7. Come back to standing

8. Repeat the activity 10 times in a set and 3 sets per day.
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Conventional physiotherapy for knee OA

Conventional physiotherapy is a combination of different treatment approach which is

used in the physiotherapy department at CRP outpatient department.

After analyzing 50 SOAP (S= subjective, O= objective, A= analysis, P= plan) note of

knee OA in CRP Outpatient physiotherapy department researcher has found out,

following conventional treatment are used traditionally.

1.

O N o g B~ w DN

Patellar mobilization

Isometric exercise of Quadriceps

Isometric exercise of Vastus medialis obliqus
Movement with mobilization on knee
Isotonic Strengthening exercise

Static Cycling

Ultrasound

IRR/ Hot compression

62



(O 719

AFINF B I FROAZOR AR GFF, o, 5|

TRY TR “ATT AHIO SEEHIIEer [ gz ereibiRmma
IS cGitr ety FfF1fRor)

NRFS TTHI0 77 JRY G R Rmierds Bt Sq@ee o9 Jierend
@Y et ZARHenT R.ga.fr. 39 RfEfeatm s oo g3
GFOAF FAl| FIRIFE & AFFIRT 037 TR UR 7 93 @I

AR PR AGEY AT AR

93 M FRIFBETHe ™1 @IT 790 @ 93 TR @
JRFAAT AR & IFT FIFA @ Al AT @ @I T
TN IET (@ A dorRF F90 ARRA I F9 I7 9
SNEINT PeTPe (P AGF 0 Bt sy 93f6 i Refersw=iy
et g A9 9 AR, T QA RGO 9 TETE GIT ol

JREAAT pfrsR=fHRoe o F900 AREA|

Q FRIN g AIPIFIE TRAARIPNT ARET 8 Fqqray oY GO
i T 9 E|

1o R O EA T I o < LA (O IS I
(G G e = AU o) 155 IR S

63



Inform consent

Clinical setting: “Outdoor Service, Physiotherapy Department, CRP, Savar, Dhaka”

The study entitled “Effectiveness of vastus lateralis release and iliotibial band
stretching for knee osteoarthritis.” The researcher Nusrat Noor Shraboni is a 4th
Professional B.Sc. in physiotherapy student of Bangladesh Health Profession Institute
under the University of Dhaka and it is a part of her study. The participants are
requested to participate in the study after reading the following information. The study
is conducted to establish evidence based treatment for knee osteoarthritis. The study
will follow quantitative method. The study does not pose any potential risk for the
participant.

The participants reserve the right to refuse the study at any time. The findings of the
study will serve a great role to explore information about the evidence based quality
management of the knee pain and will make worth physiotherapist to provide best
service for the disorder.

The information obtained from the study would be kept secret and at the time of
publishing the result of the study, personal identification of the participant would not
be published.

| declare that, I am giving my consent to

participating in the study after being informed about all the above information in details.

Sign of the participant ...................ococeiiiii Date:

Sign of the researcher ... Date:
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FIM Instrument Scoring Criteria:

FIM Instrument Scoring Criteria:

No Helper Required

Score Description

7 Complete Independence

6 Modified Independence (patient requires use of a device, but no physical
assistance)

Helper (Modified Dependence)

Score Description

5 Supervision or Setup

4 Minimal Contact Assistance (patient can perform 75% or more of task)

3 Moderate Assistance (patient can perform 50% to 74% of task)

Helper (Complete Dependence)

Score Description

2 Maximal Assistance (patient can perform 25% to 49% of tasks)

1 Total assistance (patient can perform less than 25% of the task or requires more
than one person to assist)
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Questionnaire (English)

Code no:

A e S vt
Adders: Village: .........ccooviiiiiiiiiii PO
Thana: ........ccooiiiii District: ...ooviiiii
Ocecupation: .......ccooveviiiiiiiiiiene, Date: ..o

This questionnaire is designed for knee osteoarthritis patients. With each question there
is a long line. The line represents pain situation. The left hand end represents no pain
and right hand end represents severe pain. The point is marked (x) on the line where
patient feel how much pain he/she have. The Range of motionis being enlisted by
examiner by using Goniometer and Functional independence of daily activities by using
FIM scale.

1. How severe your pain is at resting position?

Pre test

0 10
Post test

0 10

(A Zero (0) means no pain and Ten (10) means extreme pain)
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2. How severe your pain is during knee bending?

Pre test

0 10
Post test

0 10

(A Zero (0) means no pain and Ten (10) means extreme pain)

3. How severe is your pain during knee extension?

Pre test

:O 10 :
Post test

)

(A Zero (0) means no pain and Ten (10) means extreme pain)

4. How much pain increases in your knee during long time (1 hour) sitting?

Pre test

P
<

v

0 10
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Post test

&
<«

v

0 10

(A Zero (0) means no pain and Ten (10) means extreme pain)

5. How much pain increases in your knee during long time (1 hour) standing?

Pre test

) 0 10=
Post test

<O 10:

(A Zero (0) means no pain and Ten (10) means extreme pain)

6. How much pain increases during walking?

Pre test

0 10

v

Post test

<
<«

v

10

(A Zero (0) means no pain and Ten (10) means extreme pain)
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7. How much pain increases during squatting?

Pre test

‘0 107
Post test

‘0 10 '

(A Zero (0) means no pain and Ten (10) means extreme pain)
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8. Do you feel any problem/pain in doing your normal activities of daily living?

FIM Instrument Scoring Criteria:

FIM Instrument Scoring Criteria:
No Helper Required

Score Description

7 Complete Independence

6 Modified Independence (patient requires use of a device, but no physical
assistance)

Helper (Modified Dependence)

Score Description

5 Supervision or Setup

4 Minimal Contact Assistance (patient can perform 75% or more of task)
3 Moderate Assistance (patient can perform 50% to 74% of task)

Helper (Complete Dependence)

Score Description

2 Maximal Assistance (patient can perform 25% to 49% of taks)

1 Total assistance (patient can perform less than 25% of the task or requires more
than one person to assist)

Pre treatment:

e Walking

e Household activities
e Prayer

e Travelling

e Walking upstairs

e Walking downstairs
Post treatment:

e Walking

e Household activities
e Prayer

e Travelling

e Walking upstairs

e Walking downstairs
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Range Of Motion:

This part of questionnaire is designed for knee range of motion measurement.

Goniometer is used for taking measurement.

Movement

Pre

treatment

Post

treatment

Flexion (active)

Extension

(active)

Flexion

(Passive)

Extension

(Passive)

Supervisor’s sign:

Date:
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Nusrat Noor Shraboni
4w Professional

B.Sc. in Physiotherapy
BHPI, CRP

University of Dhaka



To

The Head of the Physiotherapy Department,

Center for the Rehabilitation of the Paralyzed (C.R.P.),

Savar, Dhaka.

Subject: Prayer for permission of data collection for the research project.

Sir,

1 beg most respectfully to state that, I am a student of B Sc in Physiotherapy in
Bangladesh Health Profession Institute (BHPI) under University of Dhaka. As a part of
my curriculum, I have to conduct a research project. The area of my research project is
musculoskeletal physiotherapy and title is “Effectiveness of vastus lateralis release and
iliotibial band stretching for knee osteoarthritis.” The samples of my research project are
patient with ‘Knee pain. The setting of the project is outdoor service physiotherapy
department CRP Savar Dhaka. So I need to collect data of those patients from your
department. [ will follow all the fact written in my consent form and will not do any harm
for the patients.

I therefore, pray and hope that you would be kind enough to give me the permission to

collect data and complete the research project successfully from your department.

Yours faithfully =
N st Noor Soeobont

Nusrat Noor Shraboni o~ AA}H
‘ S

4 professional B.Sc. in physiotherapy
BHPI.
CRP, Savar, Dhaka

.
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