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ABSTRACT

Background: Knee osteoarthritis is a usual degenerative state that reduced function
that causes discomfort. Though frequent workout is common, adding wall squats may
help strengthen particular knee muscles. Objective: This study aimed to evaluate the
efficacy of wall squat training in addition to conventional physiotherapy compared to
conventional physiotherapy alone in individuals suffering from osteoarthritis in their
knees. Methods: A randomised controlled trial (RCT) design was employed with 30
participants, at random allocated to either the experimental group (n=15) that provided
wall squat training along with conventional physiotherapy, or the 15-person control
group, which just got conventional physical treatment. Participants underwent 15
sessions over 5 weeks. The Numeric Pain Rating Scale (NPRS) was used to gauge the
severity of pain before and after therapy, and the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) was used to assess knee function and
stiffness. Results: baseline characteristics such as age, height, weight, BMI, its NPRS
outcomes were equivalent for both groups. However, significant amount difference in
the WOMAC pre-treatment scores was observed (p=0.035), The experimental group
had a comparative improvement over original baseline knee function. Post-treatment
findings indicated that the experimental group developed more in both NPRS and
WOMAC scores compared to the control group, suggesting that wall squat training in
combination with conventional physiotherapy had a more considerable effect on pain
relief as well as knee joint activity. Conclusion: Wall squat training combined with
conventional Physiotherapy was the found to accomplish more innovate pain, knee
function, or stability in individuals having knee osteoarthritis compared to conventional
physiotherapy alone. Future investigations leveraging a prolonged follow-up timeframe
and a larger number of samples should be considered confirm in decades to come

benefits about this combined intervention.

Key Words: Knee Osteoarthritis, Wall Squat training, Conventional physiotherapy,
strengthening program.
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CHAPTER-I INTRODUCTION

1.1 Background

OA, The alternative to osteoarthritis is the principal musculo reason for skeletal
discomfort and dysfunction. This is a multifactorial chronic degenerative illness
marked by acute or chronic damage due to natural wear and tear, old age, obesity, and
joint trauma. The precise mechanism behind osteoarthritis remains unknown. OA,
while osteoarthritis, is marked through the deterioration, of cartilage into joints.
leading to changes to its biomechanical characteristics. This process leads to localized
cartilage degradation, less joint space, osteoporosis, localized synovitis and
subchondral alterations, which may contribute to cyst development (Dor & Kalichman.
2017, p. 573).

Osteoarthritis (OA) is a joint that becomes worse over time disease that has an effect
on one or more diarthrodial joints, encompassing both big (like the knee and hip joints)
and small (like the hand joints) It wasn't until the late 18th century that clinicians
became aware of osteoarthritis, and the confusion in nomenclature that followed made
it difficult to distinguish it from rheumatoid arthritis (Martel-Pelletier et al. 2016, p.
309).

A group of conditions that affect joints and have comparable morphological,
biochemical, and clinical characteristics are collectively referred to as osteoarthritis
(OA). Changes to the articular cartilage were the main focus of osteoarthritis treatment.
As the idea has developed, osteoarthritis is now recognised as a condition that affects
the entire joint, resulting in joint degeneration through alterations to the Ligaments,
capsule, synovial membrane, articular cartilage, and subchondral bone (Gheno et al.
2012, p. 506).

Identifying risk factors in early osteoarthritis is crucial for implementing timely and
suitable conservative therapy and averting disease development to stages when
reconstructive surgery becomes the only therapeutic intervention. Patients with early
osteoarthritis often have intermittent, generalized joint pain that exacerbates with mild

swelling after severe strain (e.g., sports), slight crepitus, and/or discomfort related to



angle-dependent loading. Knee ligament injuries may diminish joint stability and thus

lead to joint degeneration (Heijink et al. 2012, p. 778).

Isometric exercises, characterized by muscle contractions without joint movement,
have attracted significant attention in strength training and rehabilitation (Levine et al.
2020, p. 518).

The isometric wall squat (IWS) is particularly noteworthy for its efficacy in improving
lower body strength and endurance (Beckham et al. 2019, p. 463). The IWS involves
maintaining a static squat position against a wall, engaging key muscle groups such as

the quadriceps, hamstrings, and gluteal muscles (Peterson & Brown, 2018, p. 107).

Besides its muscular benefits, it has shown cardiovascular advantages, including
reductions in arterial blood pressure (Taylor et al. 2023, p. 279). Regulating exercise
intensity is for ensuring safety and maximizing benefits in physical activity, whether

for athletic or therapeutic purposes (Anderson et al. 2021, p. 691).

In isometric exercises like the IWS, intensity may be adjusted by changing knee joint
angles, the length of exertion, and rest intervals (Ramey et al. 2022, p. 941). While
traditional intensity monitoring methods need specialized equipment, recent studies
suggest that simpler approaches, including ratings of perceived exertion (RPE), may be
effective (Garcia et al. 2021, p. 755).

Evidence supports the effectiveness of IWS in producing physiological alterations.
Research indicates that IWS may significantly reduce both resting and ambulatory
arterial blood pressure, establishing it as a feasible non-pharmacological approach for

hypertension management (Taylor et al. 2023, p. 906).

Moreover, the incorporation of IWS into training regimens has shown an improvement
in lower body strength and muscular endurance, hence enhancing overall physical
performance (Beckham et al. 2019, p. 444).

The IWS provides significant utility. The exercise requires little space and equipment,

making it appropriate for home training programs (Peterson & Brown, 2018, p. 109).

This is especially beneficial for those without access to gym facilities. Furthermore,

the static attributes of the IWS provide precise intensity modulation, allowing



customization based on individual fitness levels and goals (Anderson et al. 2021, p.
532).

The effective execution of the IWS is crucial to prevent harm and maximize its benefits.
Key variables include sustaining correct posture, namely ensuring the back is aligned
flat against the wall and putting the knees slightly above the ankles (Garcia et al. 2021,
p. 512). Beginners are advised to start with brief hold durations, gradually increasing

them as strength and endurance improve (Ramey et al. 2022, p. 337).

Wall squats engage essential muscular groups, such as the quadriceps, hamstrings, and
gluteal muscles, via deliberate, weight-bearing actions. These exercises enhance
muscular strength while facilitating joint alignment and stability, essential for reducing
mechanical stress on the knee joint (Wang et al. 2019, p. 374).

Heel and calf raises similarly engage the gastrocnemius and soleus muscles, improving
ankle stability and balance. Enhanced balance is especially advantageous for elderly
individuals with osteoarthritis, as they have a heightened risk of falls attributable to

joint instability and proprioceptive impairments (Lin et al. 2020, p. 171).

Incorporating these exercises into standard physiotherapy protocols provides a
comprehensive strategy for managing osteoarthritis. Traditional physiotherapy often
encompasses manual treatment, stretching, and heat modalities, mostly aimed at
alleviating symptoms. Utilizing them in conjunction with strength training rectifies
critical biomechanical and functional deficiencies, resulting in more extensive
advantages (Zeng et al. 2021, p. 972).

This comprehensive method conforms to current clinical recommendations that
underscore the need of individualized and multimodal treatment strategies for
osteoarthritis (Silva et al. 2023, p. 848).

Compliance with exercise regimens is a significant problem in the management of
osteoarthritis. A significant number of patients have difficulties in sustaining consistent
physical activity owing to discomfort, insufficient desire, or misunderstandings about

exercise safety (Hinman et al. 2015, p. 159).

Improving adherence requires educational initiatives that tackle these issues and

highlight the long-term advantages of exercise (Patel et al. 2018, p. 885).



When compared to unsupervised regimens, supervised exercise programs exhibit

higher adherence and improved results (Silva et al. 2023, p. 407).

Millions of people Osteoarthritis (OA) is a type of arthritis that impacts patients
throughout the world. It causes pain, stiffness, and functional restrictions. The
degradation comprising the subchondral bone with articular cartilage remodelling, In
addition, synovial involvement This is the main pathophysiologies regarding
osteoarthritis. Significant morbidity results from inflammation (Hunter & Bierma-
Zeinstra, 2019, p. 967).

Exercise therapy is an established non-pharmacological approach for managing
osteoarthritis, aimed at reducing symptoms, enhancing joint function, and improving
overall quality of life. Wall squats and heel or calf raises have garnered attention for
their potential efficacy in alleviating the muscular deficits associated with osteoarthritis
(OA). Closed-chain exercises like wall squats focus on the quadriceps, hamstrings, and
gluteal muscles—all of which are essential for knee stability. Studies indicate that wall
squats significantly alleviate knee discomfort and enhance functional performance in

individuals with arthritis in the joints (Bannell, et al, 2013 p.87).

Conducted an extensive research highlighting the importance of calf-raising exercises
in enhancing lower limb strength and alleviating knee osteoarthritis symptoms.
Additionally, Lin etal. (2020, p. 719) discovered that adding heel lifts to a rehabilitation
program greatly increased walking speed and gait stability in older people with
osteoarthritis (Bennell et al, 2015, p. 7107). The musculature of the lower limbs can be

effectively improved by combining wall squats with heel or calf raises.

A 12-week wall squat program dramatically increased quadriceps strength and
decreased pain intensity among individuals with osteoarthritis in their knee joints ,
according to It randomised controlled study by (Chang et al, 2015, p. 8520).
Additionally, (Wang et al. 2019, p. 7193) found that adding wall squats to traditional
physiotherapy produced better functional results than physiotherapy alone. These
results highlight the value of wall squats in lowering joint strain and strengthening

important muscle groups.



For individuals with osteoarthritis, heel and calf raises, which target the gastrocnemius
and soleus muscles, are essential for enhancing balance and lowering the dangers of
collapse (Escamilla et al. 2024, p.105).

Shown in their study that patients participating in a combined exercise regimen saw
greater improvements in pain relief, muscular strength, and functional performance
compared to those doing individual workouts. The study highlighted enhanced patient
satisfaction and compliance with treatment protocols, suggesting that a multimodal
exercise approach is more stimulating and advantageous for sustained maintenance.
Conventional physiotherapy for osteoarthritis often includes methods such as manual
therapy, stretching exercises, and thermal modalities. Integrating targeted strengthening
exercises, such as wall squats and heel lifts, into these regimens has shown significant

improvement in therapeutic outcomes (Patel et al.. 2018, p. 1097).

Conducted an extensive research comparing conventional physiotherapy with programs
including strengthening exercises. Their findings indicated that the latter technique
produced superior enhancements in pain relief, joint mobility, and overall functionality
(Zeng et al. 2021, p. 1090).

The benefits of wall squats and heel lifts may be attributed to many biomechanical and
physiological factors. Strengthening exercises diminish joint loading by improving
muscle support around the affected joints, thereby decreasing cartilage stress and
slowing disease progression (Felson et al. 2017, p. 471).

Furthermore, these exercises enhance proprioceptive input, which is crucial for
maintaining joint stability and preventing further degeneration (Thorstensson et al.
2016, p. 959). Improved proprioception also helps mitigate movement-related anxiety,
a common barrier to physical activity in individuals with osteoarthritis. Patient

adherence is a critical factor in achieving lasting benefits from exercise regimens.

emphasized that structured and supervised exercise programs are more successful in

promoting patient adherence and yielding lasting results (Silva et al. 2023, p. 4109).

Educational initiatives highlighting What it means of exercise within osteoarthritis

Rehabilitation improve Effectiveness and adherence (Hinman et al. 2015, p. 852).



1.2 Rationale

A prevalent arthritic joint condition that substantially impairs Life satisfaction and
mobility, particularly in older persons, is knee osteoarthritis (OA). The mainstay of
non-pharmacological treatment continues to be traditional physiotherapy, which
includes functional training, range-of-motion exercises, and pain management.
However, joint instability and the disease's course are significantly influenced by
muscle weakness, particularly the quadriceps. This simple exercise focusses on the
quadriceps and gluteal muscles. low-impact, closed-kinetic chain exercise, which
enhances joint stability and functional performance. Without aggravating joint pain,
wall squats may offer extra strength gains when incorporated into a physiotherapy
program. Despite their potential, few studies have thoroughly assessed how well wall
sguat exercises work in conjunction with traditional physiotherapy for individuals with
osteoarthritis in the knee. It is essential to comprehend this combination in order to
maximise conservative treatment approaches. This study aims to ascertain whether
incorporating wall squats into a routine physiotherapy program enhances functional
outcomes, decreases discomfort, and increases muscle strength more effectively than
physiotherapy alone. The results may help direct evidence-based treatments and
encourage accessible, affordable care plans for people with osteoarthritis in their knees.
This supplemental method may facilitate the integration of general rehabilitation with
the unique requirements of patients with KOA, eventually resulting in enhanced pain
management, improved mobility, and increased independence. The ultimate objective
of the investigation is to determine how well wall squat exercises work in conjunction
with conventional physiotherapy to treat osteoarthritis in the knee. The study intends to
assess the combined impact of several treatments in order to offer important new
information about their potential to improve patients' functional results and quality of
life. The findings might also help create more efficient, evidence-based guidelines for
controlling KOA, guaranteeing that patients get optimum treatment customized to their

specific requirements.



1.3 Aim:

The study's objective is to evaluate the efficacy of wall squats practice in strengthening
training Along with conventional physiotherapy among the patient with

knee osteoarthritis.



1.4 Objective:

il.

iil.

General objective:

To evaluate the efficacy of wall squats practice in strengthening training along

with conventional physiotherapy among patient with knee osteoarthritis .

Specific objectives:

To explore The sociodemographic and baseline characteristics of the
participants.

To assess the level of pain among The control group and the experimental group
of knee osteoarthritis patients by using the NPRS, or Numerical Pain Rating
Scale before and after the intervention.

To assess the level of disability among The control and experimental groups of
knee osteoarthritis patients by using the Western Ontario and McMaster

Universities (WOMAC) before and after the intervention.



1.5 Conceptual Framework

List of variables

Independent Variables
Sociodemographic factors:

Age

Gender

Occupation

Independent Variables
Wall Squat Practice

Independent Variables
BMI

Independent Variables
Comorbidity :

e Diabetes mellitus

e Hyper urecemia

T

Independent Variables

Consultation of Physiotherapy:

e Range of Motion
(ROM) Exercises
Strengthening Exercises
Stretching Exercises
Patella Mobilization
Functional Training

Dependent Variables

e Pain
e Physical Disability




1.6 Hypothesis

1.6.1: Hypothesis null (HO):

Wall Squats training along with usual physiotherapy is not effective than only usual
physiotherapy for the treatment of individuals with Knee osteoarthritis. Here the initial
and final mean differences between the experimental group and the control group are

same.

Ho: p1-p2 =0 pl = p2

1.6.2: Alternative hypothesis(Ha):

Wall Squats training in along with usual Physiotherapy is more effective than only usua
Physiotherapy for patients with osteoarthritis in the knee. Here The initial and final

mean differences between the experimental and control groups are not same.

Ha: pl-u2 #or pul #p2

Where,

Ho = null hypothesis
Ha stands for alternative hypothesis.
ul is the mean difference in the initial evaluation.

p2 is the mean difference in the final evaluation.

10



1.7 Operational Definition
Knee Osteoarthritis, Wall Squat training, Conventional physiotherapy, strengthening

program.

Knee Osteoarthritis

The degenerative joint disease known as knee osteoarthritis is typified through the
progressive deterioration of the knee joint's articular cartilage and underlying bone,
which results in pain, stiffness, swelling, and functional restrictions. In this research,
KOA is defined by clinical symptoms and diagnostic criteria based on pain severity,
reduced joint mobility, and imaging findings such as joint space narrowing or

osteophyte formation.

Wall Squat Training

Wall squat training refers to a series of isometric exercises performed by maintaining a
static squat position with the back supported against a wall. This exercise works the
muscles in the lower limbs, especially the gluteal, hamstring, and quadriceps. For this
study, wall squat training is defined as a structured exercise protocol involving specific
durations, angles, and repetitions tailored to the individual’s capacity to enhance muscle

strength and joint stability in individuals with KOA.

Conventional Physiotherapy

Standard therapeutic techniques frequently used in the treatment of osteoarthritis in the
knee are referred to as conventional physiotherapy. These consist of a mix of exercises
(such as strengthening and range-of-motion exercises),manual therapy, electrotherapy
(e.g., ultrasound or TENS), and education on activity modification. For this study,
conventional physiotherapy is operationalized as a treatment plan prescribed by a
qualified physiotherapist, implemented over a defined period, focusing on symptom

alleviation and enhanced functionality in KOA patients.

Strengthening Program

An organised series of exercises intended to improve the strength and stamina of
muscles, especially those supporting the knee joint, is called a strengthening program.
A strengthening program is defined for the purposes of this study as a regimen that

combines wall squat training with other strengthening exercises in traditional

11



physiotherapy with the goal of increasing lower limb strength, decreasing pain, and

improving overall functional capacity in patients with osteoarthritis in the knee.

12



CHAPTER-II LITERATURE REVIEW

Osteoarthritis (OA) is a degenerative joint disease which affects millions of people
worldwide and causes pain, stiffness, and functional limitations. The underlying
pathophysiology of osteoarthritis includes synovial inflammation, subchondral bone
alterations, and articular cartilage degradation, leading to considerable morbidity
(Hunter & Bierma-Zeinstra, 2019, p. 1745).

Degeneration of cartilage in the sockets, a changeable reaction in subchondral bone,
along with the contribution of auxiliary tissues throughout ligaments are the clinical
hallmarks of osteoarthritis, menisci, capsules, and synovial membranes. Muscles
around a joint (Cooper et al. 2013, p. 9135).

According to a separate study, osteoarthritis is the most frequent type of Localised
articular cartilage is an indicator of arthritis degeneration in synovial joints, thickening
of the joint capsule, and adjacent bone hypertrophy (osteophytes and subchondral bone
sclerosis (Pas et al. 2013, p. 646).

Osteoarthritis, the predominant rheumatic inflammation typically weakens a synovial
joint's articular cartilage and subchondral bone, that leads to in joint failure. Exercise
therapy remainsa recognized non-pharmacological method for controlling
osteoarthritis, designed contribute to better joint function, alleviate symptoms, and
promote overall satisfaction of life. Wall squats and heel or calf raises are recognized
for their effectiveness in mitigating the muscle linked to osteoarthritis (OA) (Fransen
et al. 2015, p. 476).

Wall squats are a closed-chain exercise that mainly engages the quadriceps, hamstrings,
and gluteal muscles, essential for knee joint stability. Wall squats have been shown to
significantly lessen knee discomfort and enhance functional performance in people with
osteoarthritis. A 12-week wall squat program effectively increased quadriceps strength
and lessened levels of inflammation for people with osteoarthritis with their joints,
consistent with a randomised controlled experiment conducted by (Chang et al. 2015,
p. 1097).

13



Wall squats combined with traditional physiotherapy resulted in improved functional
results compared to physiotherapy alone. These results highlight the significance of
wall squats in fortifying essential muscle groups and alleviating joint stress (Wang et
al. 2019, p. 8931).

The benefits of wall squats and heel lifts arise from many biomechanical and
physiological mechanisms. Strengthening exercises diminish joint loading by
improving muscle support around the affected joints, hence decreasing cartilage stress

and slowing disease progression (Felson et al. 2017, p. 485).

Furthermore, these exercises enhance proprioceptive input, which is crucial for
preserving joint stability and preventing future degeneration (Thorstensson et al. 2016,
p. 818). Improved proprioception also alleviates movement-related anxiety, a typical
obstacle to exercise for those with osteoarthritis. Maintaining fitness routines is

essential to reaping long-term rewards.

Emphasized that structured and supervised exercise programs are more successful in

promoting patient adherence and yielding lasting results (Silva et al. 2023, p. 3097).

By reducing physical function and mobility, knee osteoarthritis (KOA), an expanding
degenerative disorder that primarily affects the elderly, severely lowers their quality of
life. The degradation of articular cartilage, which causes joint discomfort, limited range
of motion, fluid retention and stiffness occur hallmark of this condition (Hunter &
Bierma-Zeinstra, 2019, p. 7496).

The need for improved treatment options is highlighted by the rising incidence of KOA,
which is made worse by risk factors such age, obesity, and mechanical stress (Cui et al.
2020, p. 273).

Pharmacological approaches provide symptomatic relief; nevertheless, non-
pharmacological interventions, including as physiotherapy and exercise programs, are
acknowledged as essential therapies for managing KOA (Gly-Jones et al.2015, p.
1098).

This study evaluates the research looks at how wall squat training can be included into
standard physiotherapy programs to help people with knee osteoarthritis (KOA)

become stronger and function better.

14



Conventional physiotherapy is a widely recommended method for addressing knee
osteoarthritis (KOA). It seeks to increase general mobility, relieve discomfort, and
restore joint function. Physiotherapy treatments often include therapeutic exercises,
manual medical care including electrotherapy. Exercises for rehabilitation are essential
towards OA rehabilitation, since they emphasize muscular strengthening, range of

motion augmentation, and balance improvement (Juhl et al. 2014, p. 986).

Manual treatment techniques, including joint mobilizations, seek to alleviate stiffness
and restore normal joint mechanics, while electrotherapy methods, Transcutaneous
electrical nerve stimulation (TENS), for example, helps control inflammation and pain
(Bennell et al. 2015, p. 141).

Exercise therapy was found being especially advantageous in lowering discomfort and
enhancing joint contribution to patients severe arthritis in the joint knee, underscoring
its significance as a primary therapeutic strategy(Juhl et al. 2014 , p. 760). A key
element in the treatment of KOA is muscle strengthening. One common feature of KOA
is weakening in the quadriceps muscles, which increases the knee joint's wear and tear

leading to discomfort in joint instability (Zhang et al. 2020, p. 727).

Strengthening exercises aim to improve muscle strength, reduce joint stress, and
maximize functional outcomes. These exercises are quite effective in enhancing knee

joint stability and reducing discomfort.

The results of a meta-analysis by (Goh et al. 2019, p. 1095), exercises for strengthening
significantly improve physical function as well as decrease pain in individuals with
osteoarthritis (KOA) of the knee. In rehabilitation procedures for knee osteoarthritis
(KOA), the quadriceps muscles—which are essential for joint stability and stress

absorption—are frequently the main focus.

Wall squat training is an isometric exercise that offers specific benefits for those with
knee osteoarthritis (KOA). This exercise involves maintaining a static squat position
with the back supported against a wall, engaging the quadriceps, hamstrings, and gluteal
muscles. The wall squat is particularly advantageous for KOA patients since it is low-
impact, minimizing joint stress while improving muscle activation (Daskapan et al.
2013, p. 584).

15



Isometric exercises, like wall squats, successfully improve muscle endurance and
strength while reducing stress on the knee joint, making them suitable for those with
joint pain or limited mobility. Additionally, Wall squats strengthen the muscles in the
lower limbs, which improves functional activities like walking and stair climbing
(Perraton et al. 2017, p. 225).

Studies have demonstrated that wall squat training is effective in helping people with
osteoarthritis (KOA) in their knees. Mini-squats were found to be more effective than
straight leg lifts in enhancing Functional performance and muscle strength among those
with osteoarthritis in knee joints (KOA) (Daskapan et al. 2013, p. 5219).

The study demonstrated how well squat workouts work to lessen muscle weakness,
which is a key element in the beginnings of KOA (Perraton et al. 2017, p. 1972) said
that isometric exercises, such wall squats, are particularly beneficial for elderly
individuals with knee osteoarthritis, since they provide a safe and effective means of
improving lower limb muscle strength without exacerbating joint pain. Incorporating
wall squat training with conventional physiotherapy regimens offers a synergistic
approach for addressing knee osteoarthritis (KOA).

Conventional physiotherapy provides a comprehensive method for addressing pain,
stiffness, and mobility limitations, while wall squats specifically target the muscular
strength deficits associated with knee osteoarthritis (KOA). This all-encompassing
approach may improve treatment results by addressing the condition's functional and
clinical components . Wall squats can improve joint stability and quadriceps activation,

which can reduce discomfort and improve physical function (Goh et al. 2019, p. 475).

Moreover, the simplicity and availability of wall squats may improve patient adherence
to exercise programs, a crucial factor for achieving lasting results. Exercises that are
easy to do and need little equipment are more likely to be adopted by patients,
particularly those with limited mobility or restricted access to physiotherapy resources.
Wall squats are easily accessible, making them a practical element of KOA
rehabilitation programs, allowing patients to continue their exercise routines at home
(Perraton et al. 2017, p. 451).

Knee osteoarthritis is a complex and heterogeneous condition requiring a multifaceted

treatment approach. Conventional physiotherapy, coupled with targeted strengthening
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exercises such as wall squats, may improve outcomes in individuals with knee
osteoarthritis (KOA). Wall squat training provides a low-impact, effective method for
addressing muscular strength inadequacies, whilst conventional physiotherapy covers
the broader aspects of KOA rehabilitation.

When combined, these treatments may restore the general level of life, minimise
discomfort, while improving joint function for KOA patients. Further research is
necessary to establish standardized protocols for integrating wall squats into
physiotherapy regimens and to assess their long-term efficacy. Educational activities
emphasizing the significance of exercise in osteoarthritis management enhance

adherence and results (Hinman et al. 2015, p. 562).

Creating personalized exercise regimens that correspond with patient preferences and
abilities is crucial for improving adherence and therapeutic outcomes. Despite the
increasing evidence endorsing the effectiveness of wall squats and heel raises in
osteoarthritis management, substantial gaps persist in the literature. Research has
insufficiently explored the ideal frequency, intensity, and duration of these exercises

across various stages of osteoarthritis.

The effect of integrating these activities with supplementary therapy, such as dietary
supplements or psychiatric treatments, is little understood. Subsequent research must
concentrate on rectifying these deficiencies to provide more thorough and customized
treatment approaches. The precise interaction of osseous elements like the ligaments,
tendons, muscles, and joint capsule comprising the femur, tibia, patella, and fibula, that
attach towards the intricate anatomy and sophisticated The knee joint's operational
function . One function remains attributed to a limited number of anatomical features.
Each knee's function results from the intricate interplay of multiple anatomical systems
(Hirschmann & Muller, 2015, p. 5497).

The patellofemoral, proximal. The knee joint consisted primarily of the medial and
lateral tibiofemoral joints. As a trochoging lymus, A gliding hinge joint is the knee
joint. There are six different ways that the joint with the knee can move. The joint
located in the knee can rotate in three different ways: flexion-extension, internal-

external rotation, and varus-valgus (Musumeci, 2017, p. 8197).
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A 2010 study shown that, in knee osteoarthritis, exercise, especially dynamic
strengthening activities, produces small-to-moderate improvements in pain and
functionality. Moreover, exercise trials are often well-received by patients and provide
reduced risk. In contrast, exercise seems to alleviate pain in individuals with hip

osteoarthritis, but its effect on functioning remains ambiguous (lversen, 2010, p. 1398).

Research suggests that 20% to 70% of persons with knee osteoarthritis have quadriceps
weakness. The musculature of the lower limb functions as a natural support for the knee
joint; hence, A relative insufficiency of the hamstrings relative to the quadriceps, as
measured by the hamstrings: quadriceps (H: Q) ratio, or weakness of the quadriceps
may cause substantial muscle dysfunction. The chance of developing osteoarthritis in
the knee is increased by joint injury. In comparison to healthy controls, men had a five
to six times heightened probability of knee osteoarthritis resulting from a knee injury,
while women had a three times higher chance. Damage suffered by the anterior cruciate
ligament is main concern indicator of osteoarthritis in the region of the knee. (15-20%)
(Hafez et al. 2014, p. 113).

Enhancements in lower extremity muscular strength or peak power, together with
decreased specific pain levels, may be significant and act as a robust predictor of

functional capacity (Heijink et al. 2012, p. 300).

The Framingham Osteoarthritis Study revealed that 6.8% of patients had radiographic
osteoarthritis in the hand, whereas 19% demonstrated it in the knee. The Johnston
County Osteoarthritis Project indicated that 28% of African American and Caucasian
men, as well as females, had both hip and knee osteoarthritis. This may have arisen
from differences in genetics, anatomy, or occupation. The prevalence of symptomatic
osteoarthritis has decreased, since it is defined by a constellation of symptoms including
pain, soreness, and stiffness, by radiographic findings (Hafez et al. 2013, p-906).

According to Framingham, symptomatic hand osteoarthritis (OA) affects 26% of
women and 13% of men, while knee OA affects 7% of people. In the Johnston County
cohort, The rates estimated prevalence of symptomatic hip as well as knee osteoarthritis
These numbers were 10% and 17%. However, not all patients with radiographic
osteoarthritis have symptoms. Additionally, structural and clinical illness risk factors
(Johnson et al. 2014, p. 968).
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Despite the complexity of osteoarthritis (OA), genetic factors have been recognized as
important predictors of the illness. Diverse data suggests a genetic influence for
osteoarthritis, including epidemiological studies on familial history and clustering, twin
studies, and research into rare genetic illnesses. In radiographic osteoarthritis (OA) of
the hand and knee in women, hereditary variables contribute 39% to 65%, around 26%
in hip OA, and nearly 70% in spinal OA, as shown by conventional twin studies. The
statistics reveal that osteoarthritis (OA) has a heritability of 50% or higher, implying
that biological variables contribute to half of the population's variance in disease

susceptibility factors (Vaegter et al. 2019, p.129).

A chronic degenerative joint condition, knee osteoarthritis (KOA) significantly impairs
mobility, autonomy, elevate life quality, notably for elderly people. Millions more
people worldwide suffer from this type of arthritis, which is most prevalent in those 50
and older (Hunter & Bierma-Zeinstra, 2019, p. 3429).

The progressive deterioration KOA is marked as inflammation affecting the synovial
membrane, subchondral bone remodelling, and articular cartilage, leading to in
discomfort, rigidity, lower range of mobility, and diminished functionality. That
worldwide rise in KOA incidence is mostly ascribed to an aging demographic,
sedentary habits, and escalating obesity rates, all of which are established risk factors
(Cui et al. 2020, p. 419).

This escalating health challenge requires efficient, evidence-supported treatment
measures. Although pharmaceutical and surgical interventions are available, For the
long-term treatment of KOA, non-pharmacological approaches—particularly

physiotherapy and exercise-based programs are crucial (Gly-Jones et al.2015, p. 617).

One perhaps the finest important interventions for knee osteoarthritis (KOA) is
traditional physiotherapy. To mitigate irritation, optimise joint activity, and promote
mobility, it incorporates a variety of techniques, including manual treatment,
electrotherapy, therapeutic exercises, and patient education. With systematic research
highlighting It's effective in minimising inflammation along with improving
functionality, the benefits during physical therapy for knee osteoarthritis (KOA) are
well-established (Bennell et al. 2015, p. 919).
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Therapeutic activities are essential in physiotherapy for knee osteoarthritis, addressing
the underlying deficiencies that lead to pain and dysfunction. These workouts aim to
enhance muscular strength, joint stability, and flexibility. Enhancing the quadriceps and
other lower-limb musculature is crucial, since muscular weakness significantly
contributes to the advancement of KOA (Goh et al. 2019, p. 608).

According to research, those who engage in regular therapeutic activities report far
lower levels of pain as opposed to those who lack them and higher physical function
(Juhl et al. 2014, p. 802).

To reduce joint stiffness and improve mechanical performance, physical procedures for
therapy like joint and muscle manipulations mobilisations are frequently utilised in
conjunction with exercises. To reduce pain and inflammation, electrotherapy methods
including Transcutaneous electrical nerve stimulation (TENS) with ultrasound therapy

are frequently employed (Perraton et al. 2017, p. 791).

These therapies are supplemented by patient education, which highlights activity
moderation, weight control, and compliance with home exercise regimens.
Collectively, these elements provide a holistic physiotherapy strategy that tackles the
complex characteristics of KOA. Muscle strengthening is essential for managing KOA,
since weakness in the quadriceps and other lower-limb muscles is closely linked to
disease development and joint instability. The quadriceps are essential for absorbing
mechanical stresses and supporting the knee joint during weight-bearing movements.
Muscle weakness elevates joint tension and accelerates cartilage deterioration, resulting

in intensified discomfort and functional impairments (Zhang et al. 2020, p. 309).

Strengthening exercises are designed to enhance muscular strength, alleviate joint
tension, and optimize functional results. These workouts include both isometric and
isotonic movements, which address distinct facets of muscular function. Isometric
workouts include sustaining a static muscle contraction without joint movement, while

isotonic exercises consist of dynamic muscle contractions over a range of motion.

Both training approaches have demonstrated effectiveness in improving muscle
strength and reducing knee osteoarthritis (KOA) symptoms. Strengthening activities

were demonstrated by (Goh et al. 2019, p. 154) to substantially diminish pain while

20



improving activity levels in those with arthritis in the knees (KOA). This underscores

the importance of strengthening exercises in rehabilitation programs.

Wall squat training is an isometric exercise that offers a low-impact but extremely
efficient approach to fortifying the quadriceps, hamstrings, and gluteal muscles. In
contrast to dynamic workouts, wall squats require maintaining a static squat posture
with the back braced against a wall. This configuration reduces joint stress while
facilitating prolonged muscular contraction, rendering wall squats especially
appropriate for those with knee osteoarthritis who may find high-impact movements
challenging (Daskapan et al. 2013, p. 408).

Wall squats aim to engage the muscles that support the knee joint, enhancing joint
functionality and alleviating discomfort. The isometric characteristics of the exercise
improve muscular endurance and activation, while the wall support reduces axial stress
on the knee, hence reducing the likelihood of discomfort or damage. These attributes
provide wall squats an optimal workout for persons with diverse pain levels and
mobility constraints. Moreover, wall squats may be readily adjusted to accommodate
the specific requirements of individual patients, guaranteeing their accessibility and
efficacy during all phases of KOA. The benefits of wall squat training for people with
knee osteoarthritis (KOA) have been demonstrated in numerous research (Siva et
al.,2023, p.34).

Daskapan et al. (2013, p. 2087) compared straight leg lifts and wall squats, to
individuals whose knees have osteoarthritis (KOA)concluding that wall squats were

superior in enhancing muscular strength and functional results.

Indicated that isometric workouts, such as wall squats, were especially advantageous
for older persons with knee osteoarthritis (KOA), offering a secure and efficient method
for developing lower limb muscles without worsening joint discomfort (Perraton et al.
2017, p. 1985).

The use of wall squat training into standard physiotherapy programs provides a
synergistic method for treating knee osteoarthritis (KOA). Traditional physiotherapy
offers a comprehensive approach to managing pain, stiffness, and mobility restrictions,
while wall squats especially focus on the muscular strength deficiencies pertinent to

knee osteoarthritis (KOA). This integrated method targets both the symptomatic and

21



functional dimensions of the illness, improving overall therapy results. A physiotherapy
program using wall squats, manual treatment, and electrotherapy may enhance
quadriceps strength, improve joint stability, and significantly decrease pain and
impairment. This multimodal strategy corresponds with contemporary findings
indicating that integrated therapies are more efficacious than singular modalities in
controlling KOA (Zeng et al. 2021, p. 289).

A comprehensive pointed out the worth of using several therapy modalities to get best
results in KOA rehabilitation. The ease and availability of wall squats make them a
desirable component of physiotherapy treatments. Patients may execute wall squats at
home with minimum equipment, facilitating adherence to exercise protocols and

providing continuity of treatment (Juhl et al. 2014, p. 4135).

Enhanced adherence is especially crucial in the realm of chronic illnesses such as KOA,
where enduring dedication to rehabilitation is essential for prolonged effects (Perraton
etal. 2017, p. 518).

Wall squats, or wall sits, are a prevalent workout used in rehabilitation programs to
fortify the lower extremities, particularly the quadriceps. Wall squats are an isometric
workout whereby the user descends against a wall into a squat until the knees make a
90-degree angle, sustaining the posture for an extended duration. The wall offers
support to the back, alleviating axial strain on the knee joints while facilitating the
engagement of essential muscle groups, including the quadriceps, hamstrings, and
gluteals.The advantages of wall squats are mainly due to isometric muscular
contractions, which enhance muscle endurance and strength (Daskapan et al. 2013, p.
135).
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CHAPTER-III METHODOLOGY

3.1 Study Design

The outcomes of wall squat training combined with conventional physiotherapy on
Throughout the present study, individuals with arthritis in their knees (KOA) were
assessed utilising a Randomised Controlled Trial (RCT) approach. The study group,
which underwent conventional physiotherapy in addition to wall squat training,
included another control group, which received only traditional physiotherapy, were
assigned at random to the participants. To ensure that neither participants nor assessors
were aware of group allocations, a blind assessment approach was employed,
potentially minimising bias. 15 therapy sessions were included in the study, and The
Numeric Pain Rating Scale (NPRS) and the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) established used for pre- and post-test
assessments. These instruments evaluated changes in pain, knee stability, and
functionality before to and after to the intervention. This technique enabled a direct
comparison of the effects of wall squat training to conventional physiotherapy,
guaranteeing valid and generalizable findings about the usefulness of integrating wall
squat exercises with traditional physiotherapy towards the cure of osteoarthritis of the

knee.

3.2 Study Place
The research was carried out in SCMST stands for Saic College of Medical Science
and Technology.

3.3 Study Site

This research was conducted at the IBN Sina Diagnostic and Consultation Center,
Uttara Branch, Dhaka, Bangladesh.

3.4 Study period

The trial lasted for 1 year. This research was carried out between September 2023 and
August 2024.
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3.5 Study Population

The hospital patient received treatment in the physiotherapy department's IBN Sina
Hospital & Diagnostic Center, Uttara Branch, Dhaka. The patient received a

Osteoarthritis diagnosis.

3.6 Sampling Technique

The research used a hospital-based random sampling technique to enlist subjects from
the Physiotherapy Unit at IBN Sina Hospital & Diagnostic Center, Uttara Branch,
Dhaka. Qualified participants were selected from the unit's patient register. To reduce
selection bias and improve sample representativeness To make certain every single
capable applicant received a similar likelihood to become selected, random sampling
was employed The following approach contributed to a more accurate and generalizable
study population, providing reliable data for evaluating the effect of wall squat training

combined with conventional physiotherapy on knee osteoarthritis patients.

3.7 Sample size

Based on the expected minimal clinically significant differences (MCID) in pain using
the NPRS scale (22.15 + 0.99), The sample size under the study included 38
participants was determined (Ben Darlow, 2020, p. 8730). Due to the study's 1:1
enrolment ratio, 90% statistical power, 0.05 type | and 0.9 type Il inaccuracy
frequencies (alpha value), 19 volunteers with osteoarthritis in their knees were divided
into each of the study's 38 groups 30 individuals were selected due to time constraints.
ClinCalc software was used to do a power analysis that concentrated on the main
finding of the osteoarthritis evaluation.
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Figure 1: CONSORT Frame work of Randomized Controlled Trial
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3.8 Eligibility criteria:

3.8.1 Requirements for inclusion:

e A patient suffering osteoarthritis in their knees.
¢ Both men and women are present.

e The age range is 4075 years old

¢ Pain in either of the two of the knee joints.

e Patient with heart disease and diabetic mellitus

e Subjects who are open to participating part.

3.8.2 Requirements for exclusion:
e Any previous or most recent foot, tibia, fibula, or femur fractures or surgeries.
e A diagnosis of any medical condition, such as carcinoma, etc.
e All previous or current The past that is of psychiatric or psychological treatment.
e Severe disability such as walking disability with or without crutches,
contraindications for physical modalities.

e Subjects with neurological impairments.
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3.9 Data collection tools

The information gathering equipment included a form used to gather data, updated

permission type, organised open and closed sessions ended questionnaire.

3.10 Measurement tools
Numerical Pain Rating Scale

The NPRS, or Numerical Pain Rating Scale, is a commonly applied instrument for
evaluating the level of pain reported by patients. This is a subjective self-report
instrument in which participants evaluate their pain on a scale between 0 and 10. A
score of 0 signifies that there is no irritation, but a score regarding 10 indicates the
most excruciating suffering conceivable. The NPRS is often used in clinical
environments to evaluate pain intensity before to and during an intervention, offering a
simple but efficient method for quantifying pain. It is an efficient and dependable
instrument, making it suitable for routine clinical assessments in individuals suffering
from conditions such as osteoarthritis in the knee. The NPRS monitors variations in

pain intensity over time, making it a crucial metric for assessing therapy efficacy.

Western Ontario McMaster University and Osteoarthritis Index (WOMAC)

An accurate assessment procedure designed specifically for people with osteoarthritis
is the Western Ontario and and McMaster University Osteoarthritis Index (WOMAC).
The WOMAC's 24 categories are separated out into three levels: pain, stiffness, and
physical function. That pain subscale evaluates how much pain is experienced during
different activities, while the stiffness subscale gauges the degree of joint stiffness. The
physical function subscale evaluates the challenges encountered in executing everyday
tasks as a result of osteoarthritis. A 5-point scale, ranging from 0 (none) to 4 (severe),
is used to evaluate each item. The sum of the scores for each individual item is used to
determine the overall score; a larger number indicates more severe symptoms. In
clinical trials and research, the WOMAC scale is widely used to evaluate how well
treatments work to reduce aggravate brittleness, and better bodily functioning in

individuals developing osteoarthritis in the knees. It provides a thorough understanding
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of how osteoarthritis affects day-to-day functioning, which makes it a crucial tool for

evaluating treatment outcomes.

3.11 Questionnaire

The questionnaire was created with the supervisor's guidance and approval, according
to certain requirements. NPRS & WOMAC Scale were included.

3.12 Data Collection Procedure

The information collecting process for this investigation was contained many
systematic  steps: patient assessment, initial documentation, therapeutic
implementation, and concluding documentation. Thirty volunteers who met the
requirements for inclusion were gathered and divided into two groups of fifteen each at
random. While regular physical treatment was given to the control group alone, while
the experimental group got standard physiotherapy combined with wall squat training.
Each patient received 15 sessions of treatment. Prior to starting treatment, a pre-test
was conducted utilising The Numerical Pain Rating Scale (NPRS) and the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC) to assess baseline
pain, stiffness, and functional ability. These criteria have been utilised to determine the
state of knee discomfort in the joint or functional ability. After that 15 sessions, a post-

test was administered using the same metrics to assess pain and functional changes.

3.13 Data analysis

Inferential and descriptive analyses were carried out utilising SPSS 25.0 software,

Microsoft Excel, and Microsoft Word, and were presented as graphs, charts, and tables.
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3.13.1 Statistical test

In order to arrive at significant conclusions, statistical analysis entails the methodical
arrangement and assessment of data using mathematical techniques (DePoy & Gitlin,
2015). The experimental and control groups' trunk results, physical impairment, and
pain were analysed using The assessment of Mann-Whitney U was used statistic
between-group inspection. When evaluating non-parametric data discrepancies
between independent groups, this test works especially well. The Evaluation with
Wilcoxon signed-rank was used to testing among the team to assess how All of them
group's pain and disability levels changed from before to after the intervention.

3.13.2 Significant level

The "p" value was calculated to assess the research's relevance. The probability of the
experimental investigation's results is shown by the value of p. The proposed precision
of outcomes is indicated by A likelihood value 95% was set as the significance level. p
is less than A significance level of 0.05 is acceptable indicates the experiment's rating
magnitude; in health care research, A fewer than 0.05 p-value indicates a significant
outcome. The results are actually deemed significant while the p-value is less than or

equal to the significance criterion (DePoy and Gitlin, 2015).

3.14 Interventions:

Dosage: The experimental group's participants had one hour of wall squat training in
addition to standard physical therapy At least three times each week lasting five weeks,
for A number of fifteen sessions. For that same amount during time and at the same
frequency, the control group only received standard physical therapy (Bennell et al.
2013, p. 1028; Fransen et al. 2015, p. 1897).
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Experimental Group: Treatment of exercises are —

1.Wall Squat Training:

Participants performed 3 sets of 10-15 repetitions of wall squats to strengthen the
quadriceps, hamstrings, and gluteal muscles, crucial for knee stability (Adediran et al.
2021, p. 1287).

A fantastic isometric lower-body workout that tones your quadriceps, hamstrings,
glutes, and calves is the wall squat, sometimes referred to as the wall sit. They also aid

in enhancing core stability and muscle endurance.

How to Squat on a Wall : a)Initial Position: Place your feet about two feet from a wall
and place your back against it. Toes should point slightly outward, and feet should be
hip-width apart. b)Bring Yourself Down: To sit like you're on an invisible chair, Down
the wall, move along the back once your thighs contact parallel to the floor. Instead of
being past your toes, your knees should be just above your ankles. Maintain a flat back
on the wall and an active core. c)Maintain the Role: Depending on your level of fitness,
hold for 15-60 seconds. Maintain a steady breathing pattern and relaxed shoulders.
d)Get Back to Standing: Return to a standing position by slowly sliding up the wall.

For two or three sets, rest and repeat.

2.Conventional Physiotherapy
Wall squats

+ Back against wall
+ Feet 2ft (60cm) from wall

+ Thighs parallel to ground

3

+ Hold for two minutes

& L

Fig : 1 Wall squats Practice Fig: 2 Wall squats Practice
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Conventional physiotherapy:

Intervention Description Repetitions Frequency
Exercises to Range | Gentle knee 10-15 reps per 3 times per session
of Motion (ROM) | movements To .

exercise
boost your
mobility or

reduce stiffness

Strengthening

Exercises like leg

10-15 reps per

3 times per session

Exercises lifts and exercise
quadriceps sets to
strengthen knee
muscles
Stretching Stretching of 20-30 seconds per | 2-3 times per
Exercises quadriceps, stretch session
hamstrings, and
calves to enhance
flexibility
Patella Techniques to 5-10 repetitions 1-2 times per
Mobilization improve patellar per technique session
movement and
reduce pain
Functional Exercises like 10-15 reps per 2-3 times per
Training partial squats and | exercise session

gait training to
improve daily

function
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3.15 Ethical Consideration

The Bangladesh Health Professions Institute's (BHPI) Institutional Review Board
(IRB) received the study proposal and approved it. The project was approved by the
IRB following a defence. Prior to data collection, all Both verbally and in writing
consent with knowledge were provided by the subjects. In order ensure ethical
conformity, the study followed with the guidelines set by the World Health
Organisation (WHO) and the Bangladesh Medical Research Council (BMRC).

Permission from details appropriate authorities was acquired prior to data collection in
order to ensure participant safety during the study. People were allowed to continue
receiving their regular treatment for any additional ailments as needed in order to avoid
moral conundrums. Before participating, each subject received a thorough explanation

of the experiment and submitted an authorisation statement.
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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.
4.1: Baseline Characteristics

Table 1: Comparison of the participants' baseline characteristics

variable Experimental group | Control group P
Age
g 59.07+ 16.68 53.40+ 8.95 093
BMI(score) 25.11+ 3.69 26.03+ 4.09 520
NPRS PRE score 7.678.13+£1.63 8.137.67+ 1.302 408
WOMAC PRE 69+3.25 71.3369+1.98 035
score '

In this study, the control and experimental groups were similar in most baseline
characteristics, including age (53.40 + 8.95 vs. 59.07 + 16.68 years, p = 0.093), BMI
(26.03 £4.09 vs. 25.11 + 3.69, p = 0.520). Pain levels (NPRS pre-treatment) were also
similar (8.13 £ 1.302 vs. 7.67 £ 1.63, p is a value of 0.408). Although there was a
remarkable variation on WOMAC pre-treatment scores (71.33 £ 1.98 vs. 69.00 + 3.25,

p = 0.035), indicating better baseline knee function in the experimental group.
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4.2 Socio-demographic information Of the participants :

4.2.1 Gender of the participant based on males and females

The study's participant gender distribution shows that most of the participants were
female.with 21 participants (70%), while 9 participants (30%) were male. This indicates
a higher representation of females compared to males in the study sample.

B Female

® Male

Figure 2: Participants' genders according to male and female
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4.2.2 Marital status of participants based on married and unmarried:

The marital status distribution of the participants indicates that the majority were
married, with 28 participants, while only 2 participants were unmarried. This highlights
a significant predominance of married individuals in the study sample.

" Married

® Unmarried

Figure 3: Marital status of participants based on married and Unmarried
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4.2.3 Living area of participants based on urban and rural:

The regarding living area distribution of the participants shows that the majority, 29
participants, were from urban areas, while only 1 participant was from a rural area. This

indicates a significant predominance of urban residents in the study sample.

Living area

URBAN

W Total

RURAL

Figure 4: Participants' living areas by urban and rural
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4.2.4 Living space of participants according to one or both knee joints:

The distribution of affected legs among the participants shows that 18 participants had
both legs affected, while 12 participants had only one leg (a foot) affected. This

indicates that the majority of the participants experienced bilateral leg involvement.

18
16
14
12

10

Single Knee Both Knee

Figure 5: Affected knee of participants based on Single knee and Both Knee
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4.2.5 Occupation of participants based on students, service holder housewifes,

doctors, businessman or others :

The occupational distribution of the participants indicates that the majority were
housewives, with 14 participants. This was followed by service holders (6 participants)
and businessmen (5 participants). Additionally, 3 participants were categorized under
"others," while 1 participant each was a doctor and a student. This highlights that

housewives constituted the largest occupational group in the study sample.

Student

Service
holder

Others
Housewife

Doctor

Businessm
an

o
(6, ]

10 15

Figure 6: Occupation of participants based on students, service holder,

housewifes, doctors, businessman or others.
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4.2.6 Associated disease:

The distribution of comorbidity associated diseases among the participants shows that
13 participants had multiple associated diseases, making it the most prevalent category.
8 participants reported having no associated disease, while 5 participants had diabetes
mellitus (DM), and 3 participants had hyper eurectomy. Additionally, 1 participant
reported having an other condition. This highlights that multiple diseases were common
among the participants, followed by a notable portion without any associated

conditions.

B DM

M Hyper
eurectomy

Multiple

Figure 7: Associated disease based on DM, Hyper eurectomy, Multiple, Others
and None.
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4.3 Pain and Disability Related Information
4.3.1 Mann Whitney U test:

Table 2: Between group Difference of pain level experimental and control group
of NPRS Scale after treatment

Category of e
gory N Mean | Whitney U P
participants
rank score
Eﬁference Experimental 15 14.63
etween
NPRS Control 15 16.37 99.50 539
Total 30

The test uses Mann-Whitney U Test was used in this study towards evaluate The
variations within the Control and Experimental groups. Each group included 15 those
who participated among sample. The groups that were experimental and control had
mean rankings from 14.63 and 16.37, respectively. The computed p-value was 0.539
while 99.50 constituted the Mann-Whitney U grade. The obtained p-value shows that
there is not a statistically significant variance among each of the groups. which has
become higher compared with each other generally accepted 0.05 being a significant
value. Thus, we draw that conclusion that The analysed outcomes among the Trial and

Control groups did not differ considerably because of various results.
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4.3.2 Mann Whitney U test:

Table 3: Between group Difference of disability levels experimental and control
group of WOMAC Scale after treatment

Mann
W N Mean | \whitney U P
participants rank
score
Difference i
between Experimental 15 8
WOMAC Control 15 23 120,00 011
Total 30

It made use of the Mann-Whitney U test in this study with examine the variations
within the Control and Experimental groups concerning WOMAC scale. Each group
included 15 participants in the sample. The groups composed of experimental and
control had mean rankings on 8 and 23, respectively. A p-value of 0.000 and a Mann-
Whitney U score of 120.00 were determined. The outcome is below the 0.05 standard
deviation, demonstrating whether the finding is statistically important. cutoff. With
details Control group displaying higher mean ranks than the Experimental group, this
suggests a considerable difference between the two different groups according to the
WOMAC scale.
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4.3.3 Wilcoxon signed rank test

Table 4: Between within group difference of pain in NPRS Scale pre and post
treatment of experimental group after the intervention

Pretest- )
Wilcoxon
Posttest N Means Sumof | sjgned
NPRS Rank Ranks | rank P-Value
test based
Scores on Z rank
Negative
Ranks 15 8.00 120
Positive 0¢ 0.00 0.00
Ranks
.0011
. 50 -3.530
Ties
Total 15

The signed-rank Wilcoxon test was implemented in this study to examine how That
NPRS (Numerical Pain Rating Scale The pre test and post test scores were different).
There were fifteen people in the sample. With a mean rank of 8.00 and a total of 120
ranks, the study showed that there were 15 negative ranks. The data showed no positive
ranks or ties. The p-value was 0.00 and The assessment statistic (Z-rank) was -3.530.
There's a statistically Significant distinction within the NPRS outcomes between the
pre test and post test, as indicated by This p-value being less than 0.05. In particular,
the negative rankings imply that participants’ pain levels considerably dropped from the
pre test to the post test.
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Table 5: Between within group difference of pain in NPRS Scale Before and after

the control group's therapy after the intervention

Wilcoxon
Pretest- _
signed
Posttest Means Sum of
N rank test P-Value
NPRS Rank Ranks
based on Z
scores
rank
Negative 8:00 120.00
ranks 15P
Positive 0° .00 .00
Ranks
-3.447 001
d
Ties 0
Total 15

The change in NPRS (Numerical Pain Rating Scale) ratings between the pre test and
post test measurements was evaluated in this study using the Wilcoxon signed-rank test.
There were fifteen people in the sample. There were 15 negative ranks, according to
the data, with a mean rank of 8.00 and a total rank of 120.00. The data did not show
any positive ranks or ties. The determined p-value was 0.001 and the Z-rank statistic
was -3.447. The result is statistically significant, showing a significant drop in pain
levels from the pre test to the post test, because Their p-value is below 0.05. The
significant p-value as well as the existence of negative ranks indicate that the

intervention successfully decreased the participants’ pain levels.
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Table 6: Between within group difference of disability levels in WOMAC Scale
pre and post treatment of experimental group after the intervention

Pretest- _
Posttest M 5 ¢ Wilcoxon
osttes eans um o ;
N signed P -Value
WOMAC Rank Ranks | rank test
based on Z
scores rank
Negative 15¢ 8.00 120.00
Ranks
Positive of 00 00
-3.469
Ranks oot
Ties 09
Total 15

In this study, The signed-rank Wilcoxon test was applied to evaluate The variation
between McMaster University's and Western Ontario's WOMAC (Western Ontario)
osteoarthritis index scores between pretest and posttest assessments. The sample
consisted of 15 participants. The analysis showed that there were 15 negative ranks,
with a mean rank of 8.00 and a sum of ranks of 120.00. The statistics showed no positive
ranks or ties. The p-value was 0.001 and the Z-rank statistic was determined to be -
3.469. This result is statistically significant because The p-value is lower than the 0.05
level of significance, suggesting a substantial decline in WOMAC results between the
pre test and the post test. That significant p-value and the existence of negative ranks
indicate that the intervention was successful in improving the participants’' WOMAC

index-measured conditions.
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Table 7: Between within group difference of disability levels before and after the
control group's therapy after the intervention

Pretest- _
Wilcoxon
Posttest N Means Sum of signed
WOMAC Rank Ranks rank test P-Value
based on Z
scores rank
Negative 15¢ 8.00 120.00
Ranks
Positive of 00 00
-3.482
Ranks 0011
Ties 09
Total 15

To investigate the variations average ratings for the Western Ontario and McMaster
Universities Osteoarthritis Index between pre test and post test measurements, the In
this case, the Wilcoxon signed-rank test was applied. There were fifteen people in the
sample. The results showed 15 negative ranks, with a mean rank of 8.00 and a sum of
ranks of 120.00. The statistics showed no positive ranks or ties. The p-value was 0.000
and the Z-rank statistic was -3.482. The outcome is With statistical significance since
The p-value is significantly less than the 0.05 value of significance. This suggests that
The WOMAC scores significantly reduced throughout the pretest and the posttest. The
negative ranks imply that following the intervention, all individuals' WOMAC ratings

improved, confirming the treatment's efficacy in symptom reduction.
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CHAPTER-V DISCUSSION & LIMITATIONS

Members in both the control and experimental teams as this study had similar baseline
characteristics, except for Age, BMI, NPRS pre treatment scores and WOMAC pre-
treatment scores, where the experimental group showed better knee function (p =
0.035). This difference underscores the importance of accounting for baseline
disparities when interpreting post-intervention outcomes. Similar baseline
comparability has been emphasized in studies like those by Esculier et al. (2014, p.
259), which controlled for pre-treatment variables to ensure robust conclusions

regarding exercise efficacy.

The Numerical Pain Rating Scale (NPRS) indicated a statistically significant decrease
in suffering for each group. Nevertheless, There did not include discernible distinction
between the groups (p = 0.539). Isometric exercises, such wall squats, cause
hypoalgesia by decreasing pain sensitivity in both Between functional and not
developing muscles, according to Vaegter et al. (2019, p. 487), which supports their
inclusion in pain management programs. The results of this study were further validated
by meta-analysis Bartholdy et al. (2019, p. 203), which showed that quadriceps
strengthening activities successfully lessen knee discomfort in patients with

osteoarthritis.

Contrasting these findings, Sakai et al. (2020, p. 12) reported that certain variations of
wall squats could exacerbate pain due to increased patellofemoral joint stress,
emphasizing the importance of exercise modifications based on individual joint

biomechanics

Functional findings gathered by the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) demonstrated substantial variances between the groups
with the experimental group demonstrating better improvements (p = 0.001). Similar
functional improvements were noted by Escamilla et al. (2024, p. 526) in patients who
performed wall squats, especially those who concentrated on controlled knee flexion
angles, which maximise quadriceps activation without overtaxing the joint located in

the patellafemur.
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A research effort with Kim et al. (2016, p. 201), however, issued a warning that poor
alignment during wall squats may restrict functional gains and raise the risk of injury.
This is consistent with the current study's focus on using the right technique to optimise
benefits.

Wall squats are widely recognized for their efficacy in strengthening the quadriceps
femoris and other lower-extremity muscles. Kim et al. (2019, p. 217) demonstrated a
strong correlation between wall squat performance and quadriceps strength, normalized
by body weight, supporting the present study’s findings. This knowledge was expanded
by Baldon et al. (2014, p. 416), who demonstrated that adding hip and core
strengthening activities to knee-focused training produced more favourable results
related to skeletal muscle endurance or functional performance. Important information

about the effectiveness and safety of wall squats is provided by biomechanical research.

Escamillaetal. (2009, p. 1239) found that wall squats performed at greater knee flexion
angles (60°-90°) produced higher patellofemoral compressive forces, which could limit
their suitability for patients with severe joint degeneration. Conversely, the current
study’s emphasis on controlled and moderate flexion angles mitigates such risks,

aligning with best practices recommended by Sakai et al. (2020, p. 5264)

The safety of wall squats largely depends on proper technique and alignment. Lee et al.
(2021, p. 149) observed that adjusting foot positions during wall squats optimizes
muscle activation while minimizing joint stress, highlighting the need for
individualized exercise prescriptions. Similarly, Hartmann et al. (2024, p. 109)
demonstrated that deep squats, when performed with proper technique, are safe for knee

joint health, reinforcing the role of supervision in exercise-based rehabilitation.

When compared to other rehabilitation approaches, wall squats offer distinct
advantages in terms of muscle activation and functional gains. However, studies like
Goh et al. (2023, p. 109) suggest that combining wall squats with dynamic exercises,
such as step-ups or resistance band training, may yield greater improvements in
functional outcome. This comprehensive approach aligns with findings from Baldon et

al. (2014, p. 4128), which advocate for multi-faceted training programs.

The current study has several drawbacks despite its positives. The small number of

respondents (N = 30) might restrict the findings' ability for generalisation. Furthermore,
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the brief intervention period did not take into consideration the wall squats' long-term
implications on knee health. To independently verify this information or investigate in
the course of time effectiveness about wall squats Outside variety of populations, future
research should concentrate on bigger, longitudinal investigations.

Future investigations should also examine the impact of wall squat variations, such as
the addition of resistance bands or weighted vests, on muscle activation and functional
outcomes. Exploring the role of wall squats in preventing knee injuries in at-risk

populations, such as athletes, could further expand their application in clinical practice.

The current study demonstrates how wall squats, when combined with traditional
physiotherapy for knee diseases, can effectively minimise irritation while boosting
practical achievements. These results are Keeping up with the law larger body of
research that emphasises the advantages of isometric workouts for rehabilitation.
However, attention to proper technique, alignment, and individualized exercise
prescriptions remains crucial to maximize benefits and minimize risks. Future research
should build on these findings to optimize the use of wall squats in clinical and athletic

settings.
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Limitation:

Consider those primary The examination's inadequate number of subjects is one of its
shortcomings of only30 people, which prohibits delivery generalisability Regarding the
results. A greater number of specimens could yield higher levels of confidence yet
statistically meaningful results. Additionally, the 15 therapy sessions during the 5-
week intervention period might not have been enough to properly capture the long-term
benefits of wall squat training in conjunction with conventional physiotherapy. With a
longer intervention time, more data regarding the sustainability of the observed changes

may become available.

The fact that this study was carried out at Ibne Sina Hospital & Diagnostic Centre,
Uttara Branch, in a single-center environment is another drawback. The study's external
validity would be improved and participant diversity would be increased by conducting
it across several centres. Additionally, participants were not masked to their group
assignment even though the assessor-blind protocol was used, which would have added
bias in how they reported outcomes like knee function or pain levels. Their answers
may have been affected by the lack of participant blinding, particularly when it came

to subjective assessments like pain and functional capacity.

Finally, the exclusion of comorbidities from the study might be seen as a limitation, as
knee osteoarthritis often coexists with other health conditions. The absence of
participants with comorbidities may have restricted the findings' applicability to
individuals with multiple health concerns that could affect the outcomes of the

interventions.
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CHAPTER VI CONCLUSION & RECOMMENDATION

Conclusion:

One important, research-based strategy for treating osteoarthritis (OA) in the knee is
physiotherapy. With growing awareness of effective treatments, task-specific
physiotherapy, particularly wall squatting, has gained prominence for improving
strength, stability, and mobility.

Wall squatting is a targeted exercise that enhances quadriceps strength, joint stability,
and postural control, promoting better functional outcomes. In comparison to
conventional physiotherapy alone, this study demonstrated that adding wall squats to
traditional physiotherapy over a five-week period (three sessions 15 sessions total, each
every week) produced better improvements through knee function, mobility, and pain

alleviation.

The findings highlight the significant benefits of task-specific training, demonstrating
enhanced compliance, better engagement, and superior recovery in knee OA patients.
Integrating such exercises into rehabilitation programs can optimize treatment

outcomes and improve overall joint function.
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Recommendation:

It is advised to use a bigger sample size in future studies to increase their validity and
applicability. A larger sample size would contribute to a more reliable study and assist
validate the results. Furthermore, evaluating the long-term impacts of wall squat
training in conjunction with traditional physiotherapy might benefit from a longer
treatment duration. A longer follow-up period than five weeks might shed light on how

long the noted gains in knee function and some pain alleviation will last.

By guaranteeing a more varied participant pool, multi-center studies would further
improve the results' external validity. This would allow for a more generalizable
conclusion that can apply to broader populations. Additionally, it is crucial to
implement participant blinding in future studies to minimize bias. Fully blinding
participants and assessors would ensure that outcomes are reported without influence,

providing more reliable data.

Future studies should also consider participants with comorbidities, as knee
osteoarthritis is often accompanied by other medical conditions that may affect
treatment outcomes. Including individuals with additional health challenges would help
determine how these factors impact the effectiveness of wall squat training and
physiotherapy for knee osteoarthritis. Last but not least, adding objective outcome
measures like muscle strength tests or gait analysis could enhance the subjective ones
like NPRS and WOMAC and offer a more thorough picture of the effects of the

therapies.
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CONSENT FORM (English)

Assalamualaikum,

| am Kohinur Aktar student of 4th Professional (final year) B.Sc. in Physiotherapy from
Saic College of Medical Science and Technology (SCMST), Under the University of
Dhaka medicine faculty. For the partial fulfilment of my bachelor's degree An aspect
of my curriculum is a research paper that | have to accomplish. The title of my research
is “Efficacy of Wall Squats practice in strengthening training along with

Conventional Physioherapy among the patients with knee osteoarthritis”.

| actually want to ask you some of those questions the fact that are presented on this

form.That will be a 20-30 minute discussion.

I simply want to inform you realise that this is purely an academic study and is unlikely
to be applied for additional purposes | ensure that anything you share will be kept
hidden. Your role will be completely voluntary. You could be allowed to shift your
opinion and withdraw from taking part in the research program likewise, you are
entitled to select whether or not to address any of the other statements on that
questionnaire that you consider unacceptable.

You may get in connect with my supervisor and my own if you have any enquiries
regarding the study. Prof. Dr.Muhammad Anwar Hossain, Phd. Professor,
Physiotherapy Department BHPI. Head and Senior Consultant, Physiotherapy
Department CRP Associate Professor and Physiotherapy Department Head , CRP,
Savar, Dhaka-1343.

Before the session gets started, do you have any questions?

Can | also continue the interview?

The participant's signature and the date.............cccceevvveiie i,

The witness's signature and the date.............cccceveeiiieiiiii e

The researcher's signature and the date.................ccooveiiiiiiinnn...



FRq (1)

@3 aeof@fs toql T4 2R AP SHLRHA @NMm G JAF ~Afawer @e

W3 Qs TrererAIfHRG Fere/Toife -t 239 I

TFNOIG S ST SN Tl

TR 5< o e et W e TeEw AW et 5w (V) o fam

@NT SR
SIRIGIRSIEY
PQIECERCIER]
AT T
ca
o ar A8 @
Tt (@
T 999
TH-): FNETF-TLFABT CYRAN(INe)
o Tex fofee Fare B (V )I2a I
e o Ted
) T
................. eS|
R ot o= Py
NEG]

Xiv




2.9

[SEIECASBE]

IUBO) [ B K¢

8= faqat

2.8

IRERRCRRILIO)

20.€

ot

oY

BIEEACERED)

5.9

AR Tl ifea e

o

RIEEACIE

XV




3.5 AT Ao Fe!
Tty ; TOINGF ©
2 o Teq
2 THo!
R SGre
.................... &S
2.9 fRaserz

XVi




gexl-o WD EALRDBT @F Ty WA IR

= e %o
0.5 G2 TP T AR QAT A @ N EEEISIE]
e T feferereafs fweea? 2)3-8 I

)¢ AT
8)¢ R A

o fefereramii= (reas wiesl & gee et y) 89¢ 3 ety awe

e fofreat ( of® )

%) frfersraafor
TofeesTi(srewT)
o) & e e
(°l =17)
g)FfRra A @fNaofes
ol (s7s 1)
¢) QYT @ @Ie i
(°rs 1)
V) @I BHRFAR @@ 712

o0 | AffIE ST ) (@B “ffzia 2) T@ sifen

©8 | MuRers wef fiea F© vl TR @6

. B (S

.¢ Qo O @I @ iR ») TRIEHA

XVii




©) QAT SSCACEH AT

8) Iy

A T AGOE GRIE doe IR

NEI) Q)

efsire F© o1 IS FE@T?

5) FFA / QR e
Y) PRI F&

©) B @ EFlE Tew
e <re

o IO 2 NS

) @ i
3) nEfB i

QAT AT T ANEE  FH ALHAAZA

(PRI 31 =272

NI Q)

XVili




e 5=et oy
e -8 ; JAF AT

TEF FE 7ol T IR e e 2 Foo! S |
feiaete

0 = (M WA (2

5-0 = g A

8-b = NI el

q-30 = OIg A

IFE HA 9T FO0! SIF?

P o

|
]
-]

L
i ——

) —t
o
W

None Mild Moderate I

XiX



q-¢: AAEE TETOT [

G2 &No@t Lo T AR SIS TS 8 WIFAPSE TS5 a5 ez
IO CNIT (I G APoeH A @M 2GT A 8 TS T SR
AR & |

2f S araz v (FF AITg, TG 2 38 U3 FAICND FoFA SY

fATrIAIREN w3l I 2ToF 4R FIeE F5a IR N1y wgardt et F=ea
o =R
o =g
3 = TR
© = S
8 = AL
Al TSR G GBI FRA ¢oleT wisl e

J) I

S 1| A5RI FAF AW AHAF IJARF W@ (& ACF? o |5 | |9 |8

31 i M o =9 TN SWiEE GAE WE @9 o [ |2 |9 |8

RI[& Y
O | FICO YIS AN FAGET A @l (FH ACF? o S | |9 |8
8 | I 7 A+ I W@l &N AF? o |> | |9 |8

@ | T GG RS R QAT G Al (FN ACR? o |> |R |9 |8

XX



Q) & W s

S| tTe (@0 SR P NG *e 30 NS 4h9

(Y 277

3| O (@& QAT TG MEARN *1S 2T ST 49

(P9 27?7

o) e e

> 1 BifE e i s wieif 6 40 sTenl Se] SEe?

3 Fife e edra sm @iy 5 w@tea o wied S@?

© | T (A SR AN WA 6 4TI T Ao FCE?

8 1 fogal MIfer APeeT Wi 6 40T T Sfed Feaw?

€ 1 ST e TR ST A 6 G e Sed Sede?

Y | e (ATS [Fgwe G WA F 40 T«

IEAN?

Q| FARCTE TIF AN I IR (A AN A oA 5

(R T TS FCI?

b | (PRI T T WA 6 A1 T 9o FEA?

S 1 (e 7=IF 3T WA T 4R T @] T2

so | R @ AFE MR 9| & Qe T oo

EN?

S | (&R (AR ST Wi & 4RCaa 01 Seed FRw?

XXi




S 1 A (AT S AN WA 6 == TN @[S FCEw?

SO | (AITTCE ASAF AN /(3 T T @il 6 «qeq 711

O 7

38 | 0T AT AR WA [ 0T T SO FCHA?

¢ | BICTCE e 1 e 733 Wi 5 4=eea sTaom! wqed

EA?

Sy 1| ORI I FCEE T (APRIK #f@ Tl e &

GRS SO FCIA?

31 QR I FCEE AN (A ICCR) S e

GRS SO FCIA ?

XXii



fofeeta 478t vy

T _v; JAT AT
TEa FE 7ol T IR e SreiaE 2 Foo! i |

5-© = g A
8-Y = W el
Q-0 = O Al
AR R Q4T FO0! SiF?
‘ | N L |
I S I ] | | |
] 5 3 4 5 6 7 8 4 10
o 1 | | |
I 1
None Mild Moderate Severe

XXiii



qH-q; AN TEAeF AQFA

G2 &No@t Lo T AR SIS TS 8 WIFAPSE TS5 a5 ez
IO CNIT (I G APoeH A @M 2GT A 8 TS T SR
AT & |

2f S araz v (FF AITg, TG 2 38 U3 FAICND FoFA SY

fATrIAIREN w3l I 2ToF 4R FIeE F5a IR N1y wgardt et F=ea
o =R
> =g
3 = TR
© = S
8 = AL
Al TSR G GBI FRA ¢oleT wisl e

F) I

S 1| A5RI FAF AW AHAF IJARF W@ (& ACF? o > |2 |9 |8

31 B W e e XY SoE FAF TG @WF (o | > |2 |9 |8

RI[& Y
O | FICO YIS AN FAGET A @l (FH ACF? o S [ |9 8
8 | I 7 A+ I W@l &N AF? o S| |9 |8

@ | T GG AT R AT GG NGl (FNF ACF? | o o R |V 8

XXV



Q) & W s

S| tTe (@0 SR P NG *e 30 NS 4h9

(Y 277

3| O (@& QAT TG MEARN *1S 2T ST 49

(P9 27?7

o) e e

> 1 TIfG e TR o1 @i <6 4@ = 1901 9qed FEa?

31 FifS fica @ore st anifey f6 4@e= STomt oIged F0Ew?

© | T (ATF @I AT WA 5 4= T Gge] FCEw?

8 | fogrdl MIfer AMFCst Wil 6 == M1 eod Fea?

€ | ST e AR T ST 6 409 T See] F?

Y1 e (WATS w6 WA F g A

O FCI4?

Q| AT TIF AN A A (ACF [N A @i

B QTR T S FCEA?

b | (PAIPIGT G T WA [ 4T T SToq FCE?

S 1 (e 7=IF 3T WA T 4R T @] T2

so | RRMR & AR TR ool & 47079 TP wged

EN?

S | (&R (AR ST Wi & 4RCaa 01 Seed FRw?

XXV




51 G (ACF €I AN Wl R A e

IEN?

SO | (IFTCE SR MR /@ 27 7T« & «@qeaa

T TS FE?

58 | 0T AP SR Al 6 G T S S FeA?

3¢ | BICACG e I IF AN o F «@mq Ao

IO FCIA?

M | ORI R FICEF A (SRIF 7@ Aeoie) wisif &

GRH T SO FCIA?

31 QR I FET AN (A, ACNR) Al 6

40 AN AJO] A ?

XXVi



Title: “Efficacy of wall squats practice in strengthening training along with

Questionnaire (English)

conventional physiotherapy among patients with knee osteoarthritis”

The main objective of this questionnaire is to assess the level of pain and physical
disability for a patient that has knee osteoarthritis and a physiotherapist can utilise a pen

Patient Information

to draw up this area with information.

Patient's ID:

Date of test:

Name of participants:

Code:

Address: Village: Post-Office:
Upazila: District:

Phone:

PART-1: Sociodemographic Information

[Please provide a Place a tick (V) in the box on the left of the best appropriate

option]
Question Questions and information on | The participant's response
No
1.1 Age
............ Year
1.2 Gender 0= Male
1= Female
1.3 Marriage status 0 = Unmarried

1 = Married

XXVii




1.4 Educational Qualification 0 = Illiterate
1 = Primary
2=SSC
3=HSC
4 = Graduation
5 = Masters or higher
1.5 Occupation 0 = Service holder
1 = Businessman
2 = Housewife
3 = Student
4= Teacher
5= Labor
6= Farmer
7= Other........ccovveeveenne.
1.6 Living area 0 =Rural
1 = Urban
1.7 Number of earning persons in
the family
1.8 Monthly Income
1.9 Number of family members

XXVili




PART-2: Anthropometric Information

[Tick the part that can be applied to patient]

Question Questions Response of the
No participants

2.1 Height

2.2 Weight

2.3 BMI

XXiX




Part 3: Osteoarthritis related Information

No. Question Answer
3.1 | How many times you received physiotherapy | 1 The first time
treatments for this problem before coming 5 o_4 times
here? 3. 5 times
4. More than 5 times
3.2 | What kind of treatment you received before | 1 Medicines or
arrived in the Physiotherapy? Physician Treatments
(Last Month)
2 Physiotherapy
treatment (last month)
3 Treatment from rural
doctor (last month)
4 Unani or
Homeopathic
Medicine (last month)
5 Any medical
treatment (last month)
6 No treatment at the
hospital
3.3 | Household size 1. A small family
2. Joint Family
3.4 | How much time do you walk per day 1. More than 1 Hour
2. 30 minutes to 1hour
3. Less than 30 minutes
4. Not the hawk
3.5 | How much time do you Rest per day
3.6 | Have you any associate disease? 1. Diabetes

2. Heart disease

XXX




3. Hyper eurectomy

4. Other
3.7 | Does pain affect your mental health? 1.Yes 2.No
3.8 | How many hours per day you work? 1. Job or livelihood work
2. Housekeeping
3.Work in both jobs and
households
3.9 | How many legs are affected? 1. Single knee
2. Both knee
3.10 | Is there any problem you faced with social | 1.Yes 2.No
interactions?
3.11 | How long you suffered? | ...l (Days)
............. (year)

XXXI




Pre-Test

Part 4: 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?

I l
] 1

=) —

|
|
6
|

— i ——

T T
None Mild Moderate I
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Part-5: 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 carries a score of 4. A

total of 24 questions overall. The number is 96 in total. The patient's score is /96.

Instructions: Please adhere to the following difficulty scale for evaluating the activities
in each category:

0 = None

1 = Slight

2 = Moderate

3= Severe

4= Extreme

Circle one number for every task.

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?

ol o] o o
R R R e
N N NN
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A Y e

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

5. How much pain you feel during weight bearing ? 0 |12 3|4

B) Stiffness:

1. What type of stiffness you feel in your foot musclesduringf 0 |1 |2 |3 | 4

morning?

2. What type of stiffness you feel in your foot musclesduring 0 |1 (2 |3 |4

evening?

XXXili



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 a flat

surface?

o

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 hard

duties at home like removing furniture?

()

17. What kind of problems you feel when doing your routine
household duties like dusting and cooking?

o

XXXIV




Post-Test

Part 6: Pain Intenity

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 intensity is your pain now?

10

: 23 1 5 6 7 8§ 9
N R L
None Mild Moderate 5,31.:,3 re

Part-7: Physical disability guestionnaire

XXXV



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 carries a score of 4. A
total of 24 questions overall. The number is 96 in total. The patient's score is /96.

Instructions: Please adhere to the following difficulty scale for evaluating the activities
in each category:

0 = None

1 =Mild

2 = Moderate

3= Severe

4= Extreme

Circle one number for every task.

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] ol o
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4. How much pain you feel while you taking rest?

5. How much pain you feel during bearing weight? 01 R B 4

B) Stiffness:
1. What type of Stiffness you feel in your foot muscles 0111(2/3|4

during morning?

2. What type of stiffness you feel in your foot muscles 0(1]2|3|4

during evening?

XXXVI



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 a 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?

XXXV




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

routine household duties like dusting and cooking?

0

XXXV




Gant Chart

Activities/ Jan | Feb
Months 24 24
Proposal

presentation

Introduction

Literature
Review

Methodology

Data collection

Data Analysis

Result

15t Progress
Presentation

Discussion

Conclusion

And
Recommendatio
n

2" Progress
Presentation

Communication
with supervisor

Final

submission
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