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ABSTRACT

Introduction: Knee osteoarthritis (OA) is a prevalent condition characterized by pain
and functional impairment, often requiring multifaceted physiotherapy approaches.
Iliopsoas stretching, a less-explored intervention, may improve outcomes by addressing
hip-knee biomechanical interplay. Purpose: This study investigates the effectiveness
of adding iliopsoas stretching to conventional physiotherapy compared to conventional
physiotherapy alone in managing pain and disability in knee OA patients. Objectives:
The primary aim was to evaluate changes in pain using the Numeric Pain Rating Scale
(NPRS) and disability using the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC). Secondary objectives included assessing the clinical
relevance of iliopsoas stretching and exploring its potential role in comprehensive OA
management. Methodology: A randomized controlled trial was conducted with 20
participants diagnosed with knee OA, divided into experimental (n = 10) and control (n
= 10) groups. Both groups received conventional physiotherapy, with the experimental
group additionally undergoing iliopsoas stretching. Pretest and posttest NPRS and
WOMAC scores were recorded over 14 sessions. Analysis of Data: Within-group
changes were analyzed using the Wilcoxon signed-rank test, while between-group
differences were assessed with the Mann-Whitney U test. Results: Both groups showed
significant reductions in NPRS and WOMAC scores. The experimental group
demonstrated greater mean improvements in NPRS (-3.1) and WOMAC (-27.9) scores
compared to the control group (-2.5 and -16.9, respectively). However, between-group
differences were not statistically significant (p > 0.05). Conclusion: Iliopsoas
stretching, when combined with conventional physiotherapy, resulted in clinically
meaningful improvements in pain and disability but did not achieve statistically
significant superiority over conventional physiotherapy alone. Further studies with
larger sample sizes and extended durations are recommended to confirm its potential

benefits.

Key Words: Osteoarthritis, Knee osteoarthritis, lliopsoas stretching.
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CHAPTER-I INTRODUCTION

1.1Background
The predominant kind of arthritis is osteoarthritis (OA), distinguished by joint

inflammation and considerable structural changes that hinder joint function and induce
discomfort. The primary symptoms are pain and stiffness, particularly after physical
exertion, which considerably affect the capacity to do routine tasks. A difference exists
between radiographic alterations and symptoms; for instance, several individuals have
osteoarthritis abnormalities on X-rays but remain asymptomatic (Cross et al. 2014, p.
1323). Osteoarthritis (OA) of the knee is a chronic degenerative condition of the
articular cartilage associated with varying degrees of inflammatory synovitis and
deterioration of joint cartilage (Chen et al. 2017, p. 192). Osteoarthritis (OA) is a
common chronic and degenerative cartilage disease that mostly impacts older persons,
especially women (Bijlsma, Berenbaum and Lafeber 2011, p. 2115). A separate
research indicates that osteoarthritis comprises a heterogeneous array of illnesses that
result in joint symptoms and signs associated with articular cartilage abnormalities,
along with concomitant changes in the underlying bone at the joint margins (Islam et
al. 2015, p. 18).

Osteoarthritis (OA) is the most common skeletal ailment (Prieto-Alhambra et al. 2014,
p. 1659). Osteoarthritis is often classified as primary or secondary and is associated
with identifiable diseases. The condition is characterized by a loss of hyaline articular
cartilage, occurring in a localized and initially non-uniform way. The disease is
characterized by sclerosis, increased thickness of the subchondral bone plate,
osteophyte formation at the joint margin, stretching of the articular capsule, mild
synovitis in numerous affected joints, muscular weakness around the joint, and
meniscal degeneration in the knee. (Islam et al. 2015, p. 18). The World Health
Organization identifies osteoarthritis as a significant public health concern that
diminishes quality of life and leads to functional impairment worldwide. Osteoarthritis
induces many physical, emotional, and economical difficulties (Hafez et al. 2013, p.
1401). The iliopsoas is clinically relevant as diseases involving this muscle group may
lead to issues with the knee, hip, and spine. Extra-articular anterior hip and groin pain,
often associated with iliopsoas disease, may potentially originate from various tissues
around the hip (Li et al. 2020, p. 235).



Osteoarthritis (OA) is one of the most prevalent joint disorders in the United States.
The incidence of osteoarthritis is expected to rise because to demographic aging and
obesity. Historically, it was thought that the "wear-and-tear" of articular cartilage was
solely attributable to aging and unrelated to inflammation (Stubbs et al. 2016, p. 228).
Extensive studies on the prevalence of osteoarthritis indicate that women, the elderly,
individuals with obesity, and those with a history of knee injuries face a moderate to
substantial elevation in the risk of developing knee issues, including both radiographic
and symptomatic osteoarthritis (Murphy et al. 2016, p. 55). Nonmodifiable risk factors
include congenital element (unchangeable risk factors) such as inherited deformities in
the morphology of the knee joint, as well as hereditary factors (genetic variations that
may predispose a person to osteoarthritis of the knee). Modifiable risk factors, such as
obesity, are those that may be addressed via therapy and subsequently altered (Lespasio
etal. 2017, p. 210).

The latest Osteoarthritis Research Society International (OARSI) white paper asserts
that Osteoarthritis (OA) remains a significant worldwide public health issue. The
survey indicates that osteoarthritis (OA) impacts 240 million individuals globally,
representing around 10% of males and 18% of women aged over 60. It is linked to
considerable morbidity, including reduced quality of life and impairment, and it
significantly increases death rates. The absence of effective treatment options for this
widespread chronic illness is also highlighted. This review summarizes the research on
OA completed in the last year. The content encompasses treatment modalities,
comprising non-pharmacologic strategies such as weight reduction and physical
activity, alongside pharmacologic interventions administered topically, orally, and
intraarticularly, along with their cost-effectiveness; and epidemiology, detailing the
prevalence of osteoarthritis (OA) involvement, related comorbidities, mortality rates,

and polyarticular engagement (Nelson 2018, p. 319).

The many categories of illnesses and the clinical variability of osteoarthritis
significantly impact epidemiological data. The radiologic definition includes both
symptomatic and asymptomatic osteoarthritis and is often based on characteristic
elementary lesions seen in conventional radiography. The early detection of
osteoarthritis (OA) continues to provide a clinical challenge, since advanced imaging
techniques, such as Magnetic Resonance Imaging (MRI), may identify initial stages of
cartilage deterioration, resulting in an excessive increase in sensitivity (Bortoluzzi
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Furini and Scire 2018, p. 1097).

Approximately 30% of visits to general practitioners are for osteoarthritis, the most
common form of arthritis (Islam et al. 2015, p. 23). The incidence of symptomatic knee
osteoarthritis in the United States among adults over 60 is 10% in men and 13% in
women (Regnaux et al. 2012, p. 7). Numerous musculoskeletal disorders exist
worldwide, although osteoarthritis is the most common. Osteoarthritis affects the
functioning capabilities of millions of individuals (Krugerjakins et al. 2016, p. 1).
Osteoarthritis is a degenerative condition that affects 10% of males and 13% of females
in the general population. It is considered the fourth most prevalent cause of disability
(Ahmed and Daud 2016, p. 159). Osteoarthritis may impact every joint, but the hip,
knee, hand, foot, and spine are the most often affected. In the United States, around one
in eight men and women, or 27-31 million individuals, are believed to have
symptomatic osteoarthritis (OA). Furthermore, it is predicted that 250 million
individuals worldwide are afflicted with knee osteoarthritis (O’Neill, McCabe and
McBeth 2018, p. 312).

Research on the incidence and prevalence of knee osteoarthritis has surpassed those of
other joints (Vina and Kwoh 2018, p. 160). According to the Korean National Health
and Nutrition Examination Survey (NHANES), 35.1% of individuals over 50 exhibited
a weighted prevalence of radiographic knee osteoarthritis (Hong, Noh, and Kim 2020,
p. 0230613). The prevalence of knee osteoarthritis in China was 14.6% (L. et al. 2020,
p. 304). The latest update from 2017 of the Global Burden of Disease studies reveals
that musculoskeletal disorders are the leading cause of years lived with disability
(YLDs) among 21 other cause categories, encompassing 354 diseases and injuries,
thereby underscoring the substantial impact of musculoskeletal disorders on the global

disease burden (Kloppenburg and Berenbaum 2020, p. 242).

Global stakeholders, including the public, policymakers, and healthcare professionals,
must be apprised of the elevated prevalence of osteoarthritis and its modifiable risk
factors, including as obesity, injury, and educational disparities. To formulate effective
preventive therapies in the first phases of the illness, more research is required to
explore the origins of the elevated prevalence and incidence of knee osteoarthritis in
women and the elderly. The global prevalence of knee osteoarthritis was 22.9% in those
over 40 years old and 16.0% in those over that age. In 2020, there will be 654.1 million

individuals aged 40 and older with knee osteoarthritis worldwide. The worldwide
3



incidence of knee osteoarthritis among those aged 20 years and older was found to be
203 per 10,000 person-years. In 2020, 86.7 million individuals aged 20 and older
worldwide will have new cases of knee osteoarthritis. The incidence and prevalence
rates for men and females were 1.39 and 1.69, respectively. We assessed risk variables,
and the results showed that increased educational attainment was negatively connected

with the prevalence of knee osteoarthritis (Cui et al. 2020, p. 218).

There were 9.3% of male participants and 28.5% of female participants had a diagnosis
of osteoarthritis in at least one joint. In every age category, the frequency of females
was much greater. The largest frequency was seen in those above 80 years of age
(female: 63.3%, male: 33.5%). The incidence grew progressively with age. The
definition of multijoint osteoarthritis (OA) is "OA in more than two joints accompanied
by pain, including the hip, knee, and spine." Single-joint osteoarthritis (OA) was seen
in 89.2% of male patients and 77.2% of female patients, whereas multiple joint disease
was found in 10.8% of male patients and 22.8% of female patients (Park et al. 2017, p.
6372). Currently, OA has no identified cure. Exercise may enhance symptoms
associated with illness, such as diminished fitness and impaired muscle function.
International guidelines advocate for exercise and other nonpharmacological
interventions as the primary therapy for persons with knee osteoarthritis (Fransen et al.
2015, p. 1554).

Physical activity is defined as "any movement generated by skeletal muscle that
necessitates energy expenditure,” according to a 2010 World Health Organization
study. Osteoarthritis imposes physical, psychological, and financial consequences.
Knee osteoarthritis leads to considerable limitations, including diminished mobility and
reduced capacity for daily tasks. The primary factors are psychological stress,
diminished self-worth, and feelings of loneliness. The widespread occurrence of
osteoarthritis in the community imposes an economic cost (Litwic et al. 2013, p. 185).



1.2 Justification

The function of the iliopsoas muscle in hip and pelvic alignment is connected to the
efficacy of iliopsoas stretching on pain and disability in individuals with osteoarthritis
of the knee. The iliopsoas muscle can become taut, which can change knee joint strain
and biomechanics as well as worsen pain and impairment. This muscle can be
stretched to increase hip flexibility, lessen compensatory movement patterns, and

relieve knee stress, all of which will enhance function and lessen pain.

A weak posture and changed biomechanics can be caused by tight iliopsoas muscles,
which can put more strain on the knee joint. By improving alignment and posture,
stretching these muscles helps to avoid putting undue load on the knee. The range of
motion and flexibility of the hip joint are increased by stretching the iliopsoas.
Improved movement patterns and fewer compensatory motions that strain the knee
joint can result from increased hip mobility. Relieving tension in the iliopsoas
improves the lower body's general biomechanics, which may lessen knee pain. A
healthy hip can relieve pressure on the knee and possibly reduce pain. Patients with
knee OA may have less disability when their pain decreases and their function
improves. This also promotes knee health by enabling patients to participate more

actively in physical therapy and other rehabilitation exercises.

Through this research, future treatment plans may improve, and it will give proper
guidelines for knee osteoarthritis. This study was also helpful for the physiotherapy
profession, and future researchers will get a good idea about this case. So, it will be
helpful for delivering treatment to knee osteoarthritis patients.



1.3 Research Question
Is iliopsoas stretching effective in reducing pain and disability among the patient

with knee osteoarthritis?



1.4 Aim of the study
This study aims to evaluate the efficacy of iliopsoas stretching exercises in reducing
pain levels and improving functional disability among the patients with knee

osteoarthritis.



1.5 Research Hypothesis:
1.5.1 Null Hypothesis:

Iliopsoas stretching along with conventional physiotherapy is not effective than only
conventional physiotherapy for the treatment on pain and disability among the
patients with knee osteoarthritis.

M1 - M2 #0 or Py # M2
1.5.2 Alternative Hypothesis:

Iliopsoas stretching along with conventional physiotherapy is effective than only
conventional physiotherapy for the treatment on pain and disability among the

patients with knee osteoarthritis.

M1- H2 =0 or p1 > Y2



1.6 Objectives of the study

1.6.1 General objective

To compare the efficacy of iliopsoas stretching versus conventional physiotherapy
treatment in reducing pain and disability among the patient with knee osteoarthritis.

1.6.2 Specific objective

1. To describe the socio-demographic and baseline characteristics of the participants.

2. To assess the level of pain of both groups (experimental and control) by using

Numeric pain rating scale before and after intervention.

3. To assess the disability of both groups (experimental and control) by using WOMAC

scale before and after intervention.



1.7 Operational Definition:

Osteoarthritis: Osteoarthritis (OA), well-known as degenerative joint disease, is a
common form of arthritis that damages the tissue surrounding the joint. This condition,
commonly characterised by joint pain and stiffness, is triggered due to ageing and joint

wear and tear.

Knee osteoarthritis: The knee is the largest synovial joint in humans, it is composed
by osseous structures (distal femur, proximal tibia, and patella), cartilage (meniscus and
hyaline cartilage), ligaments and a synovial membrane. The latter is in charge of the
production of the synovial fluid, which provides lubrication and nutrients to the

avascular cartilage.

Iliopsoas Stretching: The iliopsoas muscle is in charge of flexing and laterally rotating
the thigh at the hip joint. It also assists in flexion and stabilization of the trunk and helps
with good posture. The iliopsoas includes the iliacus, psoas major, and psoas minor

muscles, which combine together and form the iliopsoas muscle.

Pain: The pain is derived from the Latin word poena, for the study of pain defines pain
is an unpleasant sensory and emotional experience associated with acute or potential

tissue damage or describe in terms of such damage.
Disability: A physical, mental, cognitive, or developmental condition that impairs,

interferes with, or limits a person’s ability to engage in certain tasks or actions or

participate in typical daily activities and interactions.

10



1.8 List of variables

Independent variable

Socio-demographic

(age, sex, occupation,
education)

Iliopsoas stretching exercise

Anthropometric

(Height, Weight, BMI)

Conventional physiotherapy

Co-morbidities
—+ (DM, HTN, heart disease ,
previous surgery)

Disease related variable

(Duration of suffering, Type
of pain)

11

Dependent variable

Pain

Disability




CHAPTER-II LITERATURE REVIEW

Osteoarthritis (OA) of the knee mostly affects the elderly, leading to significant
discomfort and functional limitations (Rooij Van and Leeden 2016, p. 3). The Greek
phrases "Osteo,” meaning "Bone,” "Arthro,” meaning "Joint,” and "itis,"” meaning
"Inflammation,” are amalgamated to create the term osteoarthritis (Deshpande et al.
2015, p. 1743). Engagement of other tissues including the meniscus, ligaments, capsule,
synovial membrane, and periarticular muscles (Cooper et al. 2013, p. 719).
Osteoarthritis mostly affects the hip and knee joints and is among the leading causes of
disability globally, particularly in the older population (Nam et al. 2013, p. 1137). It
also influences an individual's functioning, quality of life, employment, relationships,
mood, and recreational activities (Marmon et al. 2013, p. 406). The predominant
symptoms of osteoarthritis (OA) include joint soreness, stiffness, restricted mobility,
motor and sensory function abnormalities, and functional impairments, which hinder
individuals from participating in regular physical activity (Harish and Kashif 2013, p.
181). Research indicates that osteoarthritis (OA) is the predominant source of
musculoskeletal pain and dysfunction, with the knee being the most often impacted
region (Dor and Kalichman 2017, p. 642).

Osteoarthritis, the most common form of arthritis among the elderly, is an inflammatory
condition affecting the bone and joint cartilage, whereby all joint components often
undergo pathological alterations concurrently. Osteoarthritis is recognized to diminish
quality of life as assessed by disability metrics. There are two types of osteoarthritis:
primary and secondary osteoarthritis. Secondary osteoarthritis (OA) is induced by
injuries sustained while squatting or kneeling, whereas initial OA lacks a recognized
cause and is often attributed to the aging process. The most often impacted joints are
the knees, hips, lower spine, and fingers, however the hands and feet may also be
afflicted. Age, female gender, obesity, sedentary lifestyle, little physical exercise, and
bad food habits are all contributing factors to osteoarthritis. Frequent grievances consist
of limited mobility, inflamed and painful joints, and audible grinding sounds during
joint movement (Bala et al. 2020, p. 5282). Osteoarthritis is a chronic condition
characterized by arthritic bone hyperplasia, subchondral bone sclerosis, and cartilage
degeneration in many regions of the body. OA is now exerting a significant influence

on society. Knee osteoarthritis has a lifetime risk of 13.83 percent, resulting in
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considerable losses in quality-adjusted life years for persons residing in New Zealand.
Radiographic, self-reported, and symptomatic osteoarthritis are the most often used
case definitions (Li et al. 2020, p. 304). More than 80% of all osteoarthritis cases are
attributed to knee osteoarthritis, which affects at least 19% of Americans aged 45 and
older. However, two contemporary advances in public health are often recognized as
major contributions. Knee osteoarthritis (OA) is prevalent in older persons, and it is
posited that the rise in life expectancy in the United States from the early 1900s has led
to elevated incidences of knee OA in the elderly demographic. Obesity is a recognized
risk factor for knee osteoarthritis and has been more prevalent in the United States in
recent decades (Wallace et al. 2017, p. 9332).

The only constant in the diverse architecture of the knee joint is its complex function,
resulting from the optimal interplay among the femur, tibia, patella, fibula, ligaments,
tendons, muscles, and joint capsule. A solitary function is executed by a limited number
of anatomical structures. Typically, the functionality of the knee arises from the
complex interplay of several anatomical systems (Hirschmann and Muller 2015, p.
2780). The knee joint comprises the patellofemoral, proximal tibiofemoral, medial
tibiofemoral, and lateral tibiofemoral joints. The knee joint is classified as a gliding
hinge joint, sometimes known as a trochoginglymus. The knee joint is capable of
movement in six distinct directions. The knee joint exhibits rotational motions such as
flexion-extension, internal-external rotation, and varus-valgus alignment (Musumeci
2017, p. 8).

The primary thigh flexor capable of enhancing and externally rotating the hip joint is
the iliopsoas musculotendinous unit (IPMU). When the latter is stabilized, the trunk
flexes and inclines towards the side of contraction during the contraction of the
iliopsoas muscle (Anderson 2016, p. 419). Muscles can operate autonomously. The
psoas major muscle stabilizes the lumbar spine when sitting and facilitates thigh flexion
when standing or supine. The iliacus muscle stabilizes the pelvis and facilitates
appropriate hip flexion while running (Anderson 2016, p. 419). Knee soreness may
arise from compression of the femoral nerve by the iliopsoas muscle. The patient should
acquire stretching strategies to mitigate the tension induced by the muscle prior to
opting for surgical release of the femoral nerve. In many instances, if the patient
complies with the PT directives, surgical intervention may be avoided. The British
Medical Acupuncture Society (BMAS) indicates that acupuncture is an effective

13



alternative therapy for the iliopsoas muscle. In the post-operative phase, the osteopathic
manual technique may assist physiotherapy by alleviating pain or addressing deep
musculoskeletal regions with mild methods that do not induce adverse consequences
(Racca et al. 2017, p. 1). Individual risk factors include socio-demographic
characteristics, genetic predispositions, obesity, dietary choices, and increased bone
mass and density. Individual joint risk factors include individual joint and bone
morphology, weakness in the thigh flexor musculature, joint misalignments,
engagement in certain occupations or sports, and joint trauma (Vina and Kwoh 2018,
p. 160). Women are predisposed to osteoarthritis in the hands and knees, while males
are more prone to its occurrence in the spine (Cho et al. 2015, p. 192). Genetic
predisposition: A favorable familial history of osteoarthritis elevates the likelihood of
manifesting the ailment. Venkatachalam et al. (2017). Diabetes: Research indicates a
correlation between knee osteoarthritis and diabetes (Zhang et al. 2016, p. 781).

Osteoporosis is also associated with osteoarthritis. Lee et al. (2015, p. 124).

The structure consists of two osseous connections that confer stability under diverse
loading conditions: the femorotibial joint, linking the femur to the tibia, bears the
majority of body weight, and the patella-femur joint, which facilitates a low-friction
modification of the forces generated by the contraction of the quadriceps femoris
muscle (Hirschmann and Muller 2015, p. 2780). The knee joint has three bones: the
femur (thigh bone), the tibia (shin bone), and the patella (knee cap). The fibula, a
smaller bone, is located next to the tibia (Madeti and Rao 2018, p. 113). The femur is
the biggest, longest, and strongest bone in the human body (Maharaj, Maheswaran and
Vasanthanathan 2013, p. 1242). The patella, the biggest flat triangular sesamoid bone
in the body, safeguards the front aspect of the knee joint and serves as a ligament
connecting the fibula to the lateral side of the femur. The patella is the third longest
bone in the knee joint, extending from the knee to the ankle joint along the lateral aspect
of the tibia. Furthermore, the patella has a crucial function in elevating the lever arm of
the quadriceps femoris muscle complex (Madeti and Rao, 2018, p. 113). The
patellofemoral (PF) joint, the connection between the patella and the femur, and the
tibiofemoral (TF) joint, the connection between the femur and the tibia, constitute the
knee joint. The quadriceps, the most powerful muscles, operate across the knee joint,
which serves as a fulcrum between the two longest bones in the human body. The knee

provides exceptional weight support and stability when completely extended
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(Masouros, Bull, and Amis 2010, p. 84).

The tibia, commonly referred to as the shin bone, connects the knee and ankle joint and
comprises a plateau and the tibial tubercle in its proximal region. It is the second largest
bone in the knee, to which three ligaments the anterior cruciate ligament (ACL),
posterior cruciate ligament (PCL), and medial collateral ligament (MCL) are
proximally attached (Shapiro 2019, p. 1). The fibula is the third long bone in the knee
joint, extending from the knee to the ankle along the lateral aspect of the tibia. The
lateral collateral ligament (LCL) connects the fibula to the lateral side of the femur.
Additionally, the patella, the largest flat and triangular sesamoid bone in the body,
safeguards the anterior aspect of the knee joint and serves a crucial role in enhancing
the lever arm of the quadriceps femoris muscle complex (Madeti and Rao 2018, p. 113).

The smooth joint layer encasing the proximal tibia and distal femur is a cartilage type
that diminishes articular cartilage, which facilitates joint lubrication (Greene 2011, p.
607). The medial and lateral meniscus, known as shock absorbers, are situated between
the articular cartilages of the femur and tibia, which function as load bearers and
stabilizers for the knee joint (Fox, Bedi and Rodeo 2012, p. 340). The knee joint has
different muscles and ligaments that regulate mobility and safeguard against damage
(Halewood and Amis 2015, p. 4). The knee joint comprises four principal ligaments:
the lateral collateral ligament (LCL) and the medial collateral ligament (MCL) located
on either side, and the anterior cruciate ligament (ACL) and posterior cruciate ligament
(PCL) positioned centrally, crossing each other to stabilize the knee in both
anteroposterior and axial directions (Bronstein and Schaffer 2017, p. 21).

The primary muscular groups of the lower extremities that facilitate knee flexion and
extension are the quadriceps and hamstrings, the latter including the
Semimembranosus, Biceps Femoris, and Semitendinosus muscles. These muscles
extend down the posterior aspect of the femur and connect to the tibia and fibula
(Vandermade et al. 2015, p. 2125). Conversely, the quadriceps consist of four muscles
situated on the anterior and lateral aspects of the femur, largely responsible for knee
extension from a flexed posture. The muscles include the Rectus Femoris, Vastus

Lateralis, Vastus Medialis, and Vastus Intermedius (Abulhasan and Grey 2017, p. 34).

Weakness in the quadriceps muscle may elevate the stress on the passive elements that
contribute to joint stiffness, hence increasing the risk of knee joint injury, since the

quadriceps muscle plays an active role in joint stiffness. Research indicates that
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women's quadriceps muscle strength is 60% inferior to that of males, despite no
observable difference in their BMIs. The knee joints of women exhibit more laxity due
to the relative weakness of their quadriceps muscles (Segal and Glass 2011, p. 44). The
American Academy of Orthopedic Surgeons (AAOS) has recognized quadriceps
weakness as a risk factor for structural knee joint damage. Patients exhibit instability
due to muscular weakening that compromises the anteroposterior stability of the knee
joint. This results in knee OA patients losing confidence, becoming less autonomous,
and performing poorly in everyday duties, ultimately leading to impairment and
dysfunction (Olagbegi, Adegoke and Odole 2017, p. 1).

In the knee, osteoarthritis modulates synthetic activity or elevates the synthesis of
inflammatory cytokines. The anatomical advancement of osteoarthritis induces
structural alterations in the articular cartilage, often leading to the reduction of the joint
space. Conversely, the processes of bone remodeling are disrupted, resulting in
sclerosis of the subchondral bone, along with the formation of osteophytes and
chondrocytes (Sharma et al. 2013, p. 135). A correlation exists between alterations in
subchondral bone and the deterioration of articular cartilage; nevertheless, bone density
and trabecular thickness are significantly elevated in instances of heightened cartilage
degeneration (Man and Mologhianu 2014, p. 37). Recent experimental data suggests
that subchondral bone plays a crucial role in the osteoarthritis (OA) process via
mechanical effects, as a source of inflammatory mediators associated with OA pain,
and as a contributor to the degradation of the deep cartilage layer. Therefore, although
osteoarthritis was first seen as a cartilage-centric disorder, it is, in fact, a far more
intricate illness involving the release of inflammatory mediators by the synovium, bone,
and cartilage. This article discusses emerging reasons supporting the inflammatory
hypothesis of osteoarthritis, including inflammation, innate immunity, and low-grade
inflammation induced by metabolic syndrome (Bijlsma, Berenbaum, and Lafeber 2013,
p. 2115).

Individuals with knee osteoarthritis seek medical treatment for various reasons;
nonetheless, radiographs remain the gold standard for clinical imaging in osteoarthritis.
In some knee osteoarthritis joints, clinical effusions and capsular thickening are evident,
but they are less prevalent and pronounced than the inflammation linked to rheumatoid
arthritis. They are more often seen with the use of sensitive techniques such as MRI
tests and ultrasonography (US). Some assert that synovial alterations in osteoarthritis

16



(OA) are a response to cartilage degradation, while others argue that these changes are
a primary contributor to OA and may influence pain genesis and the progression of the
illness (Hall 2014, p. 15). The physician will assess for joint edema and pain. There is
evident joint degeneration and limited range of motion due to osteophyte formation.
Imaging studies often use X-rays to validate the diagnosis of osteoarthritis. X-rays may
reveal subchondral bone sclerosis, joint space constriction, and osteophytes at the
margins of joints. The bone layer situated immediately under the cartilage is referred to
as subchondral bone. Although magnetic resonance imaging (MRI) is a more sensitive

imaging modality, it is not often used (Silverwood et al. 2015, p. 507).

Osteoarthritis accounts for 47.4% of all arthritis-related hospitalizations. The incidence
of knee osteoarthritis differs by country globally (Pas et al. 2013, p. 1). Another research
indicates that the Netherlands has 9.2% prevalence of knee osteoarthritis (OA) and
7.2% prevalence of hip OA; the UK has 32.6% knee OA and 19.2% hip OA, Italy has
29.8% knee OA, 7.7% hip OA, and 14.9% hand OA,; and Spain has 29.2% knee OA
and 18.5% hand OA (Pas et al. 2013, p. 1). Osteoarthritis, irrespective of its definition,
is infrequent in persons under 40 and very prevalent in those over 60. The condition is
notably more prevalent in women than in males, particularly among middle-aged and
older persons, with the disparity in frequency increasing with age (Islam et al. 2015, p.
18). In the United States, 13.7 million individuals had symptomatic knee osteoarthritis
in 2007 to 2008, with 7.7 million exhibiting advanced symptomatic knee osteoarthritis.
In 2011 to 12, there were 15.1 million individuals with symptomatic knee osteoarthritis,
and 8.6 million with advanced symptomatic knee osteoarthritis. The research indicated
that the yearly prevalence of knee osteoarthritis was greatest among those aged 5564
(Deshpande et al. 2016, p. 1743). In the United Kingdom, 2.36 million adults of
working age and 1.75 million individuals aged 75 or older are receiving treatment for
osteoarthritis, out of a total of 4.11 million individuals diagnosed with the ailment.
Osteoarthritis constitutes 97% of first knee replacement surgeries, with 85,920
operations documented in England, Wales, and Northern Ireland in 2013. The incidence
of osteoarthritis in India is increasing everyday. In 2013, over 10% of the population
had knee osteoarthritis, with a higher prevalence seen in elderly and obese individuals
(King, March, and Anandacoomarasamy 2013, p. 185).

Many countries have conducted population-based research on the incidence and
prevalence of osteoarthritis. Approximately fifty percent of respondents in a
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comprehensive survey of individuals over 50 in England indicated the presence of
osteoarthritis in at least one joint, including the hand, hip, knee, or foot (Thomas, Peat
and Croft 2014, p. 338). A recent survey indicated that 29% of individuals aged 20 and
above in Spain exhibited osteoarthritis (OA) in one or more locations, including the
spine, hand, hip, or knee, based on screening questions aligned with the clinical criteria
of the American College of Rheumatology (ACR) (Blanco et al. 2021, p. 461). A
research using a large nationally representative primary care database in the United
Kingdom (UK) revealed that from 1997 to 2017, there were 494,716 new cases of
clinical osteoarthritis (OA), equating to 6.8 per 1000 person-years (age and sex
standardized) (Swain et al. 2020, p. 792).

Research indicates that the primary objective of therapy for knee osteoarthritis is to
alleviate pain and impairment. Experts focus on various behavioral recommendations
and specialized panels designed to educate patients and encourage self-management
behaviors, which are crucial for controlling knee osteoarthritis (Nelson et al. 2014, p.
701). The importance of research on the prevention, treatment, and management of
osteoarthritis has escalated due to the rising incidence of the ailment. on 2013, the
American Academy of Orthopaedic Surgeons (AAOS) established a guideline for knee
osteoarthritis therapy to provide recommendations grounded on evidence-based
medicine. In 2012, the OA Research Society International (OARSI) updated its
evidence-based consensus recommendations for the management of osteoarthritis in the
hip and knee joints (Sun et al. 2019, p. 4701).

They are used to alleviate pain and enhance the quality of life for osteoarthritis patients
in the early to moderate stages of the condition (McAlindon et al. 2014, p. 363).
Pharmacological interventions encompass opioids, corticosteroid injections,
paracetamol, oral and topical nonsteroidal anti-inflammatory drugs (NSAIDs), and
acupuncture; non-pharmacological interventions comprise physiotherapy, exercise,
acupuncture, utilization of a knee brace or walking aid, a valgus brace for medial
compartment knee osteoarthritis deformity, self-management, education, and the
adoption of a healthy lifestyle (Conaghan 2012, p. 1491). The primary reason knee
osteoarthritis patients seek medical care is pain, which, if unaddressed, may lead to
diminished physical ability and autonomy (Ayanniyi, Egwu and Adeniyi 2017, p. 1).
The research indicated that a standardized regimen of stretching, ultrasound, pulsed
electromagnetic field therapy, and strengthening exercises resulted in significant
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enhancements in knee range of motion, isometric quadriceps strength, and functional
improvement, with the moderate pain cohort exhibiting more pronounced changes

compared to the mild and severe pain cohorts (Abdel-aziem et al. 2018, p. 307).

Individuals with osteoarthritis (OA) have a higher prevalence of concomitant chronic
conditions compared to the general population, complicating patient treatment and
professional practice. The prevalence of OA adversely impacts individuals and
healthcare systems, diminishing quality of life and escalating medical expenses.
Research indicates that patients with osteoarthritis incur yearly healthcare expenses that
are two to three times more per capita and have a worse quality of life compared to the

general population (Li et al. 2020, p. 235).
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CHAPTER II1 METHODOLOGY

3.1 Study design:

The study design was a Randomized Controlled Trial (RCT). RCT was appropriate for
the comparison to the efficacy of iliopsoas stretching on pain and disability and other

conventional physiotherapy for the patients with knee OA.

3.2 Study area:

Data were collected from the outpatient services of physiotherapy unit of the Unique
Pain and Paralysis Centre-Mirpurll, Center for Physiotherapy and Mobility -
Malibagh, Saic Physiotherapy and Rehabilitation Services - Mirpur 14, and
Bangladesh Spine and Orthopaedic Hospital- Kallyanpur.

3.3 Study place: The study was conducted at Saic College of Medical Science and
Technology (SCMST) at Mirpur, Dhaka.

3.4 Study period:
The duration of the study was twelve’s months from (Sep 2023 to Aug 2024).
3.5 Study population:

The patients with knee osteoarthritis attended in different physiotherapy center

constituted in the study population for the present study.

3.6 Sample size:

n
k=—==1

n;

2 2 a
_ (g +oy/K) (g +2p)2
1- A2

_ (0.98%2 +0.982/1) (1.96+1.04)2
- 1.062

mn
ny=15
no=kxny=15

A = |u2 -pa| = absolute difference between two means
o1, o2 = variance of mean #1 and #2

n1 = sample size for group #1

n2 = sample size for group #2
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a = probability of type I error (usually 0.05)
/5 = probability of type Il error (usually 0.2)
z = critical Z value for a given a or S

k = ratio of sample size for group #2 to group #1
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3.7 CONSORT (Consolidated Standards of Reporting Trials) flow chart:

Enrollment

Participants assessed for

eligibility (n = 30)

Excluded (n = 8)

Declined to participant

Randomized (n =22)

Randomized sampling

Allocated to Experimental
group (n=11) Receive
Iliopsoas stretching therapy
along with Conventional
physiotherapy

Loss of follow up (n=1)

Allocated to Control group
(n=11) Receive
Conventional physiotherapy

only

Loss of follow up (n = 1)

Analyzed

Analyzed (n=10)
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3.8 Sampling technique:

As these patients attained in the sites randomly in a specific period of time without
the choice of various chamber authority or the researcher’s choice, so that, they may
be considered as a random sampling. After screening of 30 participants 20 sample
fulfill the eligibility criteria. Then the 20 participants randomly assigned 10 into

experimental and 10 into control group by randomization.

3.9 Eligibility criteria

3.9.1 Inclusion criteria:
- Confirm diagnosis of knee osteoarthritis patients

- Both gender male and female
3.9.2 Exclusion criteria:

- Recent knee surgery

- Knee replaced patients

- Psychologically unstable patients

- Patients who are not interest

3.10 Method of data collection:
3.10.1 Technique of data collection

Data was collected through a face-to-face interview using an internationally accepted
questionnaire. The assessor was bilingual (Bengali and English), and the investigator
did forward and backward translation of the questionnaire by different people and found
the same meaning.

3.10.2 Instrument of data collection:

A questionnaire was prepared according to the objectives and variables of the present
study. The questionnaire contained both open-ended and closed-ended questions.
The questionnaire has three parts. The first part contained questions on socio-
demographic information (a structured questionnaire was used for socio-
demographic information). The second part included questions about pain using the
Numeric Pain Rating Scale (NPRS). The third part included questions about

disability using the Western Ontario McMaster University osteoarthritis index
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(WOMAC).
3.11 Tools for data collection:

In this particular study, a written questionnaire, weight machine, goniometer, height

measure tape were used.
3.12 Procedure of data collection:

The researcher selected thirty patients with knee osteoarthritis from the out-patient
service in the department of physiotherapy Unique Pain and Paralysis Centre-
Mirpurll, Center for Physiotherapy and Mobility-Malibagh, Saic Physiotherapy and
Rehabilitation Services - Mirpur 14, and Bangladesh Spine and Orthopaedic
Hospital- Kallyanpur. The 8 patients were excluded on the basis of exclusion criteria.
Then 22 patients were allocated into experimental and control group by
randomization. Allocated to experimental group 11 patient received iliopsoas
stretching with usual physiotherapy and allocated to control group 11 patient received
usual physiotherapy. One patient in both groups did not complete 14 session of
treatment. Ultimately the number of participants in experimental and control groups
were 10 respectively. Information on pain disability was collected. From both
experimental and control groups before intervention. This information has been
regarded as pre-test data. The intervention for the present study by iliopsoas stretching
and conventional physiotherapy in experimental group. For control group only
conventional physiotherapy was given. Both groups received similar 14 sessions. After
completion of intervention information on pain and disability was collected. The
information has been regarded as post test data among with 20 knee osteoarthritis

patients.
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3.13 Intervention:

Experimental Group (40-45 minutes)
(Hiopsoas stretching with UPT)

Control Group (40-45 minutes)
(Usual Physiotherapy
intervention)

Usual Physiotherapy intervention

Education about posture and home

exercise

In addition, for the experimental group,
Iliopsoas stretching (3 repetitions x 30

seconds hold x 1 set) 3-4days per week]

Soft tissue release — 10 minutes per
session with 3-4days per week for 14

sessions.

for 14 sessions applied to the knee OA
patient by the clinical physiotherapist

Patellar mobilization -5 minutes (Feller et
al., 2007).

along with the conventional

physiotherapy.

Movement with mobilization -
3 set x10 repetition (Hing et al.,
2008).

Isometric exercise of Quadriceps and
Hamstrings -10 repetitions x 10 seconds
holdx2 set (Agustin et al., 2020).

Stretching exercise of hamstring— 30 sec
hold x 3 repetition (Deyle et al., 2005).

Cryotherapy 10 minutes (Magalhaes et al.,
2015).

Ultrasound therapy (UST) -5 minutes
(Mutlu et al., 2018).
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Figure: Iliopsoas stretching for knee osteoarthritis
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3.14 Manage of data:
At the end of each day the collected questionnaires were checked for any errors or
inconsistencies. The necessary corrections were made. The recorded data were coded

accordingly into the SPSS-25 version of the program.
3.15 Data analysis:

Data were analyzed by SPSS version 25 using descriptive analysis for socio-
demographic variables. In this research, the Mann-Whitney U test was employed for
between-group analysis to compare pain and disability outcomes between the
experimental and control groups. For within-group analysis, the Wilcoxon Signed Rank
test was applied to evaluate changes in pain and disability from pre to post-intervention

within each group. Microsoft Excel 2019 was used for the bar diagram and chart.

3.16 Ethical consideration:

The investigator obtained written permission from the Institutional Review Board of
SAIC College of Medical Science and Technology to ensure the study met ethical
standards. Additionally, permission from the Chairman of Unique Pain and Paralysis
Centre, Center for Physiotherapy and Mobility, Saic Physiotherapy and Rehabilitation
Services, and Bangladesh Spine and Orthopaedic Hospital was Informed written
consent obtained to collect data from the patients with knee osteoarthritis. Informed
written consent was obtained from all the participants, ensuring they were fully aware
of the study’s purpose, procedures, and their right to withdraw. Finally, confidentiality
of the data was maintained throughout the research, ensuring participant’s privacy and

the secure storage of sensitive information.
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CHAPTER-IV RESULTS

In this study the researcher used comparison of baseline characteristics, frequency table

and description of the variables to present the result of the study.
4.1Baseline characteristics:

Table no 1: Comparison of baseline characteristics of the participants

Variable Control Group | Experimental | P
Age (mean, SD) 52.00 £ 12.67 | 56.10 £15.60 | 0.57
Gender, n (%): Male 5 (50.0%) 2 (20.0%)
0.16
Female 5 (50.0%) 8 (80.0%)
Occupation: Housewife 4(40.0%) 6(60.0%)
Service holder 4(40.0%) 1(10.0%) 0.46
Business 1(10.0%) 1(10.0%)
Others 1(10.0%) 2(20.0%)
Comorbidities: Diabetes mellitus 1(10.0%) 2(20.0%)
Hypertension 2(20.0%) 1(10.0%)
0.88
Multiple 4(40.0%) 4(40.0%)
None 3(30.0%) 3(30.0%)
BMI (kg/m?) (mean, SD) 31.58 +5.80 28.79+4.87 | 0.36
NPRS PRE score (mean, SD) 6.50 +1.84 5.90£1.19 0.45
WOMAC PRE score (mean, SD) 55.90 +24.80 | 54.70£17.77 | 0.85

The control and experimental groups showed no significant baseline differences in
age, gender, occupation, comorbidities, BMI, NPRS pre-score, or WOMAC pre-score
(all p > 0.05). This indicates well-matched groups, minimizing confounding variables
and supporting the validity of comparisons in demographic, clinical, and functional
characteristics throughout the study.
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4.2 Frequency Distribution of the Participants
4.2.1 Age of the participant

Table no 2: Age of the participants

Experimental Control group
Age of

Esg'ﬁiscipants in Frequency Frequency
N % N %
36-45 3 30.0 5 50.0
46-55 3 30.0 3 30.0
56-65 2 20.0 0 0.0
66-75 0 0.0 1 10.0
76 and above 2 20.0 1 10.0
Total 10 100 10 100

The age distribution shows that the control group skews younger, with 50% aged 36-
45 compared to 30% in the experimental group. Both groups have 30% in the 46-55
range. Older age categories (56-65 and 76+) are more represented in the experimental
group (20% each) than in the control group (0% and 10%, respectively). The
experimental group has no participants aged 66-75, while the control group includes
10%. This difference in age distribution could impact the comparison of outcomes

between groups.
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4.2.2 Gender of the participant
Table no 3: Gender of the participants

Experimental Control group
Gender of the
participants Frequency Frequency
N % N %
Male 2 20.0 5 50.0
Female 8 80.0 5 50.0
Total 10 100 10 100

The gender distribution shows a higher proportion of females in the experimental group
(80.0%) compared to the control group, where females and males are evenly distributed
(50.0% each). Conversely, males are underrepresented in the experimental group
(20.0%) compared to the control group (50.0%). This difference in gender composition

may influence the outcomes and should be considered when interpreting the results.
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4.2.3 Living area of the participant

Table no 4: Living area of the participants

Living area of the

participants

Experimental

Control group

Frequency Frequency
N % N %
Urban area 8 80.0 8 80.0
Rural area 2 20.0 2 20.0
Total 10 100 10 100

The living area distribution is identical for both groups, with 80.0% of participants

residing in urban areas and 20.0% in rural areas. This consistency ensures that living

area is unlikely to influence the comparison of outcomes between the experimental and

control groups.
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4.2.4 BMI of the participant

Table no 5: Frequency distribution of the participants by BMI

Experimental Control group
BMI of the Frequency Frequency

participants

N % N %

Normal 2 200 1 80.0

weight

Pre-obesity 4 40.0 2 20.0

Obesity class | 3 30.0 6 60.0

Obesity class 11 1 10.0 0 0.0

Obesity class 111 0 0.0 1 100

Total 10 100 10 100

The BMI distribution shows notable differences between the experimental and control
groups. In the experimental group, 20.0% of participants have normal weight, compared
to only 10.0% in the control group. Pre-obesity is more common in the experimental
group (40.0%) than in the control group (20.0%). However, Obesity Class I is more
prevalent in the control group (60.0%) than in the experimental group (30.0%). The
experimental group has 10.0% of participants in Obesity Class Il, while none are
represented in the control group. Conversely, the control group has 10.0% in Obesity
Class 111, absent in the experimental group. These differences in BMI categories may

influence the outcomes and should be considered in the analysis.
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4.2.5 Education level of the participant

Table no 6: Education level of the participants

Experimental

Control group

Education of the
participants Frequency Frequency
N % N %
Primary 1 10.0 0 0.0
Secondary 2 20.0 1 10.0
Higher
secondary 3 30.0 2 20.0
Graduate 2 20.0 4 40.0
Post Graduate ) 20.0 3 30.0
Total 10 100 10 100

The education level distribution reveals variations between the experimental and
control groups. In the experimental group, participants are more evenly distributed
across education levels, with 10.0% having primary education and 20.0% in both
graduate and post-graduate categories. In contrast, the control group has no
participants with primary education and a higher representation among graduates
(40.0%) and post-graduates (30.0%). The experimental group has more participants
with secondary (20.0%) and higher secondary education (30.0%) compared to the
control group (10.0% and 20.0%, respectively). These differences in educational
attainment could influence the participants' understanding and engagement with the

intervention.
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4.2.6 Occupation of the participant

Table no 7: Occupation of the participants

Occupations of the

Experimental

Control group

Frequency Frequency
participants

N % N %
Housewife 6 60.0 4 40.0
Service 1 10.0 4 40.0

holder
Business 1 10.0 1 10.0
Others 2 20.0 1 10.0
Total 10 100 10 100

The occupation distribution highlights differences between the experimental and
control groups. In the experimental group, housewives make up the majority (60.0%),
compared to 40.0% in the control group. Service holders are more prevalent in the
control group (40.0%) than in the experimental group (10.0%). Both groups have an
equal proportion of participants engaged in business (10.0%). The "Others" category
accounts for 20.0% in the experimental group and 10.0% in the control group. These

occupational differences could affect participants' daily activities and responsiveness to

interventions.
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4.2.7 Intra-articular injection of the participant

Table no 8: Intra-articular injection of the participants

Experimental Control group
Injection taken
Frequency Frequency
by participants
N % N %
Yes 3 30.0 5 50.0
No 7 70.0 5 50.0
Total 10 100 10 100

The distribution of injection usage shows a slight difference between the experimental
and control groups. In the control group, 50.0% of participants have received an
injection, compared to 30.0% in the experimental group. On the other hand, 70.0% of
participants in the experimental group have not received an injection, whereas 50.0%
in the control group have not. This variation in injection history may influence the

participants' baseline conditions and treatment responses.
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4.2.8 Pain aggravating factor of the participant

Table no 9: Pain aggravating factor of the participants

Experimental Control group
Pain aggravating
factor of Frequency Frequency
participants

N % N %
Standing 1 10.0 1 10.0
Walking 1 10.0 0 0.0
Climbing 1 10.0 3 30.0
Multiple 7 70.0 6 60.0
Total 10 100 10 100

The pain aggravating factors show some similarities and differences between the
experimental and control groups. In both groups, 10.0% of participants report pain
being aggravated by standing, and 10.0% in the experimental group report walking as
an aggravating factor (none in the control group). Climbing is reported as an
aggravating factor by 10.0% in the experimental group and 30.0% in the control group.
The majority of participants in both groups report multiple factors as contributing to
pain (70.0% in the experimental group and 60.0% in the control group). These patterns
suggest that while both groups experience pain from various activities, the specific

triggers may differ slightly.
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4.3 Pretest and Posttest of NPRS Scale

Table no 10: Total score of the participants in NPRS scale (Pretest and posttest).

Control Experimental

Variable | Pre | Post | Difference Var;abl Pre | Post Diffzrenc
C1 5 3 2 E1 5 3 2
C2 8 7 1 E2 ) 3 2
C3 9 6 3 E3 7 5 2
C4 9 6 3 E4 8 2 6
c5 6 3 3 E5 7 5 2
C6 7 6 1 E6 5 3 2
C7 4 2 2 E7 5 2 3
C8 4 0 4 ES 7 2 5
C9 7 4 3 E9 ) 1 4
C10 6 3 3 E10 5 2 3
Total 65 40 25 Total 59 28 31

Mean 6:5 4 d2 ifsferp:r?ge Mean 59 28 5’ i.f%‘err:r?cne

The result showed that the level of pretest and posttest NPRS score between control and

experimental group. Mean pretest score was 65 and post test score was 4 with a mean

difference of 2.5 in the control group. Mean pretest score was 5.9 and post test score

was 2.8 with a mean difference 3.1 in the experimental group.
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4.4 Difference between by Mann Whitney U test
Table no 11: Mann Whitney U test for between group analysis for total NPRS

Difference | Category of N Mean of | Mean Mann P
. posttest rank | Whitney
between participants NPRS U score
NPRS Experimental 10 2.8 9.75 42.5 0.55
Control 10 4 11.25

Total 20

The result showed that the calculated value of U is 42.5 for the Numeric Pain Rating
Scale (NPRS). From the calculated value (U = 42.5), it was evident that the U value
between the experimental and control groups had an associated probability. The level
of significance was 0.55, which is greater than 0.05. Therefore, the result is not
significant for the one-tailed hypothesis. Since the p-value is greater than 0.05, the null
hypothesis (no relationship) cannot be rejected, and the alternative hypothesis is not
supported. It can be concluded that iliopsoas stretching, as a treatment, does not show
a statistically significant effect on reducing pain levels compared to the control
treatment among patients with knee osteoarthritis. Further studies may be needed to

evaluate its efficacy in other contexts or with larger sample sizes
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4.5 Difference within group of Numeric Pain Rating Scale

Table no 12: Within group analysis by Wilcoxon signed rank test for NPRS score after

and before (Control group)

Wilcoxon
Posttest- )
signed
Pretest Sum of
N Means Rank rank test | P-Value
NPRS Ranks
based on Z
scores
rank
Negative 10 5.50 55.00
Ranks
Positive 0 0 0
Ranks -2.844 0.004
Ties 0
Total 10

The Wilcoxon Signed Rank Test was performed to assess the difference between post-

test and pre-test NPRS (Numeric Pain Rating Scale) scores Control group. The results

showed that all 10 participants experienced a reduction in pain levels post-test

compared to pre-test, categorized as Negative Ranks, with a mean rank of 5.50 and a

sum of ranks of 55.00. There were no cases (Positive Ranks) where post-test scores

were higher than pre-test scores, and no ties (Ties) were observed between post-test and

pre-test scores. The Z value calculated for the analysis was -2.844, with an associated

p-value of 0.004. As the p-value is less than the threshold of 0.05, the result is

statistically significant. This indicates that there was a significant reduction in NPRS

scores from pre-test to post-test, suggesting that the intervention was effective in

alleviating pain among the participants.
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4.6 Difference within group of Numeric Pain Rating Scale

Table no 13: Within group analysis by Wilcoxon signed rank test for NPRS score

after and before (Experimental group)

Wilcoxon
Posttest- )
signed
Pretest Means Sum of
N rank test P-Value
NPRS Rank Ranks
based on Z
scores
rank
Negative 10 5.50 55.00
Ranks
Positive 0 .00 .00
Ranks -2.842 0.004
Ties 0
Total 10

The Wilcoxon Signed Rank Test was conducted to analyze the difference between post-

test and pre-test NPRS (Numeric Pain Rating Scale) scores in Experimental group. The

results revealed that all 10 participants showed a decrease in NPRS scores post-test

compared to pre-test, categorized as Negative Ranks, with a mean rank of 5.50 and a

sum of ranks of 55.00. There were no cases (Positive Ranks) where post-test scores

were higher than pre-test scores, and no ties (Ties) were observed between post-test and

pre-test scores. The Z value calculated for this test was -2.842, with a p-value of 0.004.

Since the p-value is less than 0.05, the result is statistically significant. This indicates a

significant reduction in NPRS scores from pre-test to post-test, demonstrating that the

intervention effectively reduced pain levels among the participants.
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4.7 Pretest and posttest of total WOMAC score
Table no 14: Total score of the participants in WOMAC scale (Pretest and posttest).

Control Experimental

Variable | Pre Post | Difference | Variable | Pre | Post Diffe;renc
C1 30 19 11 E1l 64 51 13
C2 75 59 16 E2 44 22 99
c3 73 46 27 E3 3B | 2 13
C4 87 74 13 E4 84 14 20
C5 39 24 15 E5 77 49 8
C6 74 64 10 E6 71 42 29
C7 42 13 29 £7 43 20 23
C8 11 3 8 ES 50 20 30
C9 76 44 32 E9 42 16 %6
C10 52 44 8 E10 37 12 o5
Total 559 | 390 169 Total 547 | 268 279

Mean | 559 | 39 |OMN | mean | 547 | 268 |20 Mean

The result showed that the level of pretest and posttest WOMAC score between control

and experimental group. Mean pretest score was 55.9 and post test score was 39 with a

mean difference of 16.9 in the control group. Mean pretest score was 54.7 and post test

score was 26.8 with a mean difference 27.9 in the experimental group.
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4.8 Difference between by Mann Whitney U test
Table no 15: Mann Whitney U test for between group analysis for total WOMAC

Difference | Category of N Mean of Mean Mann P
bet ticinant posttest rank | Whitney
etween | participants WOMAC U score
WOMAC Experimental 10 26.8 8.25 27.5 0.08
Control 10 39 12.75

Total 20

The result showed that the calculated value of U is 27.5 for the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC). From the calculated value (U
= 27.5), it was evident that the U value between the experimental and control groups
had an associated probability. The level of significance was 0.08, which is greater than
0.05. Therefore, the result is not significant for the one-tailed hypothesis. Since the p-
value is greater than 0.05, the null hypothesis (no relationship) cannot be rejected, and
the alternative hypothesis is not supported. It can be concluded that iliopsoas stretching,
as a treatment, does not show a statistically significant effect on improving disability
levels compared to the control treatment among patients with knee osteoarthritis.
Further research may be required to explore its potential benefits with a larger sample
size or different study designs.
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4.9 Difference within group of WOMAC

Table no 16: Within group analysis by Wilcoxon signed rank test for WOMAC
score after and before (Control Group)

Posttest- Wilcoxon
Pretest Means Sum of signed rank
N P-Value
WOMAC Rank Ranks test based
scores on Z rank
Negative 10 5.50 55.00
Ranks
Positive 0 00 00
Ranks -2.805 0.005
Ties 0
Total 10

The Wilcoxon Signed Rank Test was conducted to assess the difference in WOMAC
(Western Ontario and McMaster Universities Osteoarthritis Index) scores between
post-test and pre-test in the control group. The results indicated that all 10 participants
showed a reduction in WOMAC scores post-test compared to pre-test, categorized as
Negative Ranks, with a mean rank of 5.50 and a sum of ranks of 55.00. There were no
cases (Positive Ranks) where post-test scores were higher than pre-test scores, and no
ties (Ties) between post-test and pre-test scores. The Z value calculated was -2.805,
with an associated p-value of 0.005. Since the p-value is less than the significance
threshold of 0.05, the result is statistically significant. This suggests a significant
reduction in WOMAC scores from pre-test to post-test, indicating improved outcomes
within the control group during the study period.
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4.10 Difference within group of WOMAC

Table no 17: Within group analysis by Wilcoxon signed rank test for WOMAC score
after and before (Experimental Group)

Wilcoxon
Posttest- .
signed
Pretest Means Sum of
N rank test P-Value
WOMAC Rank Ranks
based on Z
scores
rank
Negative 10 5.50 55.00
Ranks
Positive 0 .00 .00
Ranks -2.805 0.005
Ties 0
Total 10

The Wilcoxon Signed Rank Test was conducted to evaluate the difference in WOMAC
(Western Ontario and McMaster Universities Osteoarthritis Index) scores between
post-test and pre-test in the experimental group. The results indicated that all 10
participants demonstrated a reduction in WOMAC scores post-test compared to pre-
test, categorized as Negative Ranks, with a mean rank of 5.50 and a sum of ranks of
55.00. There were no cases (Positive Ranks) where post-test scores were higher than
pre-test scores, and no ties (Ties) were observed between post-test and pre-test scores.
The Z value calculated for this analysis was -2.805, with an associated p-value of 0.005.
Since the p-value is less than the significance threshold of 0.05, the result is statistically
significant. This indicates a significant improvement in WOMAC scores from pre-test
to post-test, suggesting that the intervention applied in the experimental group

effectively reduced pain and disability among participants.
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CHAPTER -V DISCUSSION

This research sought to evaluate the efficacy of iliopsoas stretching in conjunction with
conventional physiotherapy against conventional physiotherapy alone in alleviating
pain and impairment in individuals with knee osteoarthritis. While the findings
indicated enhancements in both NPRS and WOMAC scores for each group, no
statistically significant changes were seen between the experimental and control groups.
These results indicate the possible therapeutic significance of iliopsoas stretching,
particularly when considered with the current research. The findings indicated
substantial reductions in the NPRS scores post-treatment for both the experimental and
control groups. The experimental group had a reduction in mean score from 5.9 to 2.8
(A = -3.1), while the control group decreased from 6.5 to 4 (A = -2.5). Despite the
statistically substantial decreases within groups, the between-group analysis revealed
no significant difference according to the Mann-Whitney U test (p = 0.55). These results
are consistent with the accumulating data about the efficacy of multimodal

physiotherapy therapies in the management of knee osteoarthritis pain.

Research on the topic demonstrates that physiotherapy treatments were successful in
alleviating pain. (Fransen et al. 2015, p. 1554) demonstrated the beneficial benefits of
exercise-based physiotherapy on pain outcomes in individuals with knee osteoarthritis.
Although iliopsoas stretching has not been well investigated, research on hip-flexor
stretching indicates potential biomechanical enhancements in gait and posture, which
may indirectly reduce knee discomfort (Anderson 2016, p. 419). The absence of notable
intergroup differences in this research may indicate the multifaceted character of pain
in knee osteoarthritis, where enhancements may be ascribed to general physiotherapy
rather than specific therapies such as iliopsoas stretching. Concerning impairment, both
groups exhibited a notable drop in WOMAC scores: the experimental group's mean
diminished from 54.7 to 26.8 (A =-27.9), while the control group's mean declined from
55.9 to 39 (A = -16.9). Consistent with the findings from the NPRS, the intergroup
comparison using the Mann-Whitney U test revealed no statistically significant
difference, resulting in a p-value of 0.08. These results align with extensive studies on
the impact of physiotherapy on improving functional outcomes for osteoarthritis

patients.
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The notable intra-group enhancements align with the findings of (Deyle et al. 2005, p.
173), which demonstrated that systematic physiotherapy programs, including manual
treatment and exercise, substantially improved functional results in knee osteoarthritis.
Nonetheless, the supplementary advantages of iliopsoas stretching shown in this
research, albeit not achieving statistical significance, should not be overlooked.
Enhanced hip mobility by iliopsoas stretching may provide improved alignment and
biomechanics, thus alleviating compensatory load on the knee joint (Racca et al. 2017,
p. 145).

These results augment previous findings in the examination of hip-knee joint
biomechanical interactions in osteoarthritis therapy. Baker et al. (2020, p. 121) showed
that inadequate hip mobility may lead to heightened knee joint loading, resulting in
higher pain and impairment symptoms. This research investigated the impact of
focusing on the iliopsoas muscle, considered essential for hip flexion and pelvic
stability, in alleviating symptoms of knee osteoarthritis. Despite the lack of statistical
significance in the between-group differences, the developing patterns may
nevertheless have therapeutic relevance, particularly in subgroups of individuals

exhibiting pronounced hip-knee interactions.

Conversely, several research identified enhanced advantages subsequent to focused
treatments. Alnahdi, Zeni, and Snyder-Mackler (2018, p. 45) demonstrated that
quadriceps training effectively improves symptoms and functionality in individuals
with knee osteoarthritis. Their discovery indicates that varying responses of certain
muscle groups to targeted therapies need individualized therapy approaches. The
modest outcomes of this experiment suggest that in knee osteoarthritis, the interaction
between muscle and biomechanical components is so intricate that singular therapeutic

strategies may have limited efficacy when used alone.

Although these supplementary advantages did not achieve statistical significance, some
therapeutically relevant implications may still be emphasized. The observed trends
indicating increased NPRS and WOMAC scores in the experimental group suggest the
possible use of iliopsoas stretching into comprehensive physiotherapy regimens. This
may enhance hip flexibility and alignment, thereby decreasing aberrant knee joint loads
and slowing the development of symptoms over time. These results correspond with

the guidelines of the Osteoarthritis Research Society International, which endorses
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personalized, multimodal therapy techniques for knee osteoarthritis (Nelson et al. 2018,
p. 354).

The non-significant intergroup differences also underscore other modifiable risk
variables that must be considered in the therapy of knee osteoarthritis. Obesity is a
significant risk factor for the advancement of knee osteoarthritis. Weight reduction
interventions, when integrated with physiotherapy, have shown superior effects
compared to physiotherapy in isolation (Cui et al. 2020, p. 218). Consequently, future
research should explore the integration of weight control measures to augment the
overall efficacy of physiotherapy therapies. The interpretation of this study's
conclusions must account for its limitations. The limited sample size (n = 20) may have
diminished the statistical ability to detect significant changes between groups. The
study's length of 14 sessions was rather brief and may not disclose the long-term
benefits of iliopsoas stretching. Extended investigations with a larger participant base

should be undertaken to validate these findings and assess their generalizability.

A further drawback of the research was the absence of subgroup analysis based on
baseline variables, such as BMI, age, and comorbidities. Prior research has shown that
individual patient characteristics may affect therapy results. Significant improvements
in functionality after targeted weight-bearing workouts were seen in individuals with
elevated BMI (Segal et al. 2011, p. 393). Future research should ascertain if certain

patient groupings get more benefit from iliopsoas stretching.

The research enhances comprehension of the significance of iliopsoas stretching in the
treatment of pain and impairment in patients with knee osteoarthritis. The enhancement
of symptoms seen in both groups is regarded as the most sensitive measure of PT
efficacy in alleviating OA symptoms, given that the intergroup differences were not
significant. Incorporating iliopsoas stretching into multifaceted treatment approaches
may enhance therapeutic benefits, especially in patients with significant hip-knee
biomechanical interactions. Future research should focus on optimizing intervention
protocols, examining patient-specific variables, and evaluating long-term outcomes to
strengthen the evidence for iliopsoas stretching in the management of knee

osteoarthritis.
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Limitations of the study:

o The generalizability of the result was quite difficult due to the small sample size.

o The researcher only showed the pain and disability. It was needed to show the
other variables. Such as quality of life, psychological status.

o No follow-up study was include, it was quite important to take a follow-up
session.

o The follow up of the participants could not be done due to shortage of time.

o Theresearcher collected data from only four rehabilitation centers, but samples

should be collected from large area.
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CHAPTER-VI CONCLUSION AND RECOMMENDATION

Conclusion

This study examined the efficacy of iliopsoas stretching in reducing pain and disability
in patients with knee osteoarthritis (OA). Both the experimental and control groups
showed significant improvements in their Numeric Pain Rating Scale (NPRS) and
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scores.
However, the differences between the two groups were not statistically significant,
suggesting that while iliopsoas stretching may provide clinical benefits, it is not
conclusively superior to conventional physiotherapy alone. Despite the lack of
statistical significance, the findings suggest that iliopsoas stretching could be a valuable
addition to knee OA treatment. The iliopsoas muscle plays a crucial role in hip and
pelvic alignment, and its tightness may contribute to altered knee biomechanics. By
improving hip flexibility and reducing excessive stress on the knee joint, iliopsoas
stretching may enhance overall function and mobility. A key limitation of this study
was the small sample size (n = 20), which may have limited the statistical power to
detect significant differences. Additionally, the study duration of 14 sessions may not
have been long enough to capture the full benefits of iliopsoas stretching. Future
research with larger sample sizes and longer follow-up periods is necessary to confirm
these findings. In conclusion, while iliopsoas stretching did not demonstrate a
statistically significant advantage over conventional physiotherapy, it remains a
promising adjunctive therapy for managing knee OA. Future studies should explore its
long-term effects and its role in combination with other physiotherapy techniques. By
incorporating personalized treatment approaches, clinicians may optimize outcomes for

knee OA patients.
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Recommendation

Given these findings, it is prudent to use iliopsoas stretching as an adjunct to
conventional physiotherapy, particularly for disorders involving biomechanical factors
of the hip and knee. Considering its apparent low efficacy as a standalone intervention,
one would argue that its incorporation into multimodal physiotherapy might enhance
functional results and perhaps lead to prolonged symptomatic alleviation. Future
clinical routes must prioritize the customization of treatments to align with individuals'
unique baselines, particularly for mobility, BMI, and medical history. A combination
of physiotherapy, weight control, and lifestyle adjustment may enhance the advantages.
Increased sample sizes, extended intervention durations, and subgroup analyses in
forthcoming research will strengthen the data base, facilitating a deeper comprehension

of the settings in which iliopsoas stretching is most advantageous.
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CONSENT FORM (ENGLISH)

Assalamualaikum,

I am Mohammad Kaochhar Hossain, a student of 4th Professional, B.Sc. in
Physiotherapy, SAIC College of Medical Science and Technology (SCMST),
University of Dhaka. To obtain my Bachelor degree, | have to conduct a research
project and it is a part of my study. My research title is “Assessing the Efficacy of
lliopsoas Stretching on Pain and Disability Among the Patient with Knee
Osteoarthritis.” To fulfill my research project, I need some information from you to
collect data. So, you can be a respected participant of this research and the
conversation time will be 20-30 minutes. | would like to inform you that this is a
purely academic study and will not to be used for any other purposes. | assure that all
data will be kept confidential. Your participation will be voluntary. You may have the
rights to withdraw consent and discontinue participation at any time of the study. You

also have the right to reject a particular question that you don’t like.

If you have any query about the study, you may contact with my supervisor Zahid Bin
Sultan Nahid, Assistant Professor and Head, Department of Physiotherapy, SCMST,

Mirpur-14, Dhaka- 1216. Do you have any questions before start this session?

So, can | proceed with the interview?

Yes....... No.......

Signature of the participant................... Date............
Signature of the participant................... Date............
Signature of the participant................... Date............
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Research Title: Assessing the Efficacy of Iliopsoas Stretching on Pain and

Disability Among the Patient with Knee Osteoarthritis.

Questionnaire (English)

Part-1: Socio-demographic information

Patient 1D no:
Name of the participant:
Age:
Sex: 1.Male
2.Female
Address: 1. Village/Area:
2. PIO:
3.P/S:
4. District:
Contact No:
Living area 1. Rural
2.Urban
Occupation: 1. Student
2. Housewife
3. Worker
4. Service holder
5. Business
6. Others
Education: 1. lliterate
2. Primary
3. Secondary
4. Higher secondary
5. Graduate
6. Post Graduate
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Part-2: Anthropometric Measurement

Height

Weight

BMI

Part- 3: Medical History

Co-morbidities

1.Diabetes mellitus
2.Hypertention
3.Heart disease
Previous surgery

Medication (NSAIDs) Yes No
History of trauma Yes No
Intra-articular injection Yes NO

Part- 4: OA related information

Duration of suffering | .......... (month)
Side of involvement 1. Right
2. Left
3. Both
Types of pain 1.Acute
2.Chronic
Knee range of motion 1.Flexion................ degree.
2.Extension... .........degree.
Pain aggravating factor 1. Rest
2. Standing
3.Walking

4. Stair climbing
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Part- 5: Pain Intensity

Please make the scale below to show how intense your pain is.
Instructions:

0 = No pain
1-3 = Mild pain
4-6 = Moderate
7-10 = Severe

How intense is your pain now?

|
|
5

tad
—_—n ——
L& —a

Mild Moderate
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Part-6: Physical disability questionnaire
This questionnaire is developed according to, “The Western Ontario
and MacMaster Universities Osteoarthritis Index (WOMAC SCORE)”
for measuring the pain and disability of the patient with knee
osteoarthritis. Each question has 4 score. Total questions are 24. Total
number is 96. Score of the patient is _/ 96.
Instructions: Please rate the activities in each category according to the

following scale of difficulty:

0 = None

1 = Slight

2 = Moderate
3 = Severe

4 = Extreme

Circle one number for each activity

A) Pain:

1. How much pain you feel during walking?

2. How much pain you feel during climbing on the stairs?

3. How much pain you feel during sleeping at night?

o] O o o

4. How much pain you feel while you taking rest?

N e

N DN N DN

Wl W W w

B I S I~

5. How much pain you feel during weight bearing? 0

B) Stiffness:

1. What type of stiffness you feel in your foot muscles during | 0

morning?

2. What type of stiffness you feel in your foot muscles during | O

evening?
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C) Physical Function:

1. What kind of problems you feel during getting down to the

stairs?

2. What kind of problems you feel during climbing up to the

stairs?

3. What kind of problems you feel during rising from sitting?

4. What kind of problems you feel during standing?

5. What kind of problems you feel during bending toward the

floor?

6. What kind of problems you feel during walking on flat

surface?

7. What kind of problems you feel during getting in or getting

out from a car?

8. What kind of problems you feel when you going for
shopping?

9. What kind of problems you feel during putting on socks?

10. What kind of problems you feel while you get out from bed?

11. What kind of problems you feel during taking off socks?

12. What kind of problems you feel when you rising from bed?

13. What kind of problems you feel during getting in getting
out of bath?

14. What kind of problems you feel when you sitting for a

while?

15. What kind of problems you feel when you getting on/ off
toilet?

16. What kind of problems you feel when doing your heavy

domestic duties like moving furniture?

17. What kind of problems you feel when doing your light

domestic duties like cooking, dusting?
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Gant Chart
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