EFFECTIVENESS OF KINESTHETIC AND BALANCE EXERCISE ALONG
WITH CONVENTIONAL PHYSIOTHERAPY IN PATEINTS WITH KNEE
OSTEOARTHRITIS

Sharmin Akter

Bachelor of Science in Physiotherapy (B. Sc. PT)
DU Roll no: 158
Reg. No: 6277
Session: 2013-2014
BHPI, CRP, Savar, Dhaka-1343

=

BANGLADESH HEALTH
PROFESSIONS INSTITUTE

Bangladesh Health Professions Institute (BHPI)
Department of Physiotherapy
CRP, Savar, Dhaka-1343
Bangladesh
August, 2018



We the undersigned certify that we have carefully read and recommended to the Faculty

of Medicine, University of Dhaka, for the acceptance of this dissertation entitled

EFFECTIVENESS OF KINESTHETIC AND BALANCE EXERCISE ALONG
WITH CONVENTIONAL PHYSIOTHERAPY IN PATEINTS WITH KNEE
OSTEOARTHRITIS

Submitted by Sharmin Akter for partial fulfillment of the requirements for the

degree ol Bachelor of Science in Physiotherapy (B.Sc. in PT).

Mohammad Habibur Rahman
Associate Professor

Department of Physiotherapy
BHPI, CRP, Savar, Dhaka

€

Mohamrmad Anwar Hossain
Associate Professor, BHPI &
Head, Department of Physiothcrapy
CRP, Savar, Dhaka

Ehsanur Rahman

Assistant Professor
Department of Physiotherapy
BHPI, CRP, Savar, Dhaka

o 7

PN ey
/!
Md. Shofiqul Islam
Assistant Professor
Department of Physiotherapy Prof. Md. Obaidul Haque
BHPI, CRP, Savar, Dhaka Hcad of the Physiotherapy Department

Vice principal
BHPI, CRP, Savar, Dhaka



DECLERATION

I declare that the work presented here is my own. All sources used have been cited
appropriately. Any mistakes or inaccuracies are my own. I also decline that for any
publication, presentation or dissemination of information of the study. I would bound
to take written consent from the Department of Physiotherapy of Bangladesh Health
Professions Institute (BHPI).

Signature: Gharumin md‘&rt Date: 03,1118

Sharmin Akter
Bachelor of Science in Physiotherapy (B. Sc. PT)
DU Rell: 158
Reg No: 6277
Session: 2013-2014

BHPI, CRP, Saver, Dhaka-1343



Table of content

Acknowledgement
Acronyms

List of table’s

List of Figures

Abstract

CHAPTER-I: INTRODUCTION
1.1. Background

1.2. Rationale

1.3. Aim of this study

1.4. Objectives

1.4. a. General objectives

1.4. b. Specific objectives
1.5. Null hypothesis

1.6. Alternative hypothesis
1.7. Operational definition
1.8. List of variables
CHAPTER-II: LITERATURE REVIEW
CHAPTER-III: METHODOLOGY
3.1. Study Design

3.2. Study site

3.3. Study population

3.4. Sample size

3.5. Sampling technique

3.6. Inclusion criteria

3.7. Exclusion criteria

3.8. Data processing

3.9. Data collection procedure
3.10. Data analysis

3.11. Intervention

3.12. Statistical test

3.13. Level of significance

3.14. Ethical consideration

Vi
1-5
1-2
2-3

A B~ W W W

4-5

6-14
15-23
15
15
15
15
16-17
18
18
19
19
19
20-22
22
22
22-23




3.15. Elimination of confounding variables
CHAPTER-IV: RESULTS
CHAPTER-V: DISSCUSSION

5.1. Limitation of the study
CHAPTER-VI: RECOMMENDATION
AND CONCLUSION

6.1. Recommendation

6.2. Conclusion

REFERENCES

APPENDIX

23
24-37
38-40
39-40
41-42

41
42
43-48
49-65



Acknowledgement

First of all, I am grateful to almighty Allah for enabling me to complete this research project

and then thanks to my parents to assist me in all aspect of my life.

I would like to express deepest appreciation to my supervisor Mohammad Habibur Rahman,
Associate Professor of Physiotherapy, BHPI, CRP for his keen supervision without which |

could not able to complete this research project.

| would also like to express my gratitude to my respected teacher Md. Shafiqul Islam,
Assistant Professor, Department of Physiotherapy, BHPI for his valuable classes and

guidance without which I could not able to complete this project.

Thanks to Ehsanur Rahman, Assistant Professor, Department of Physiotherapy, BHPI, for
helping me.

| am thankful to my respectable teacher Mohammad Anwar Hossain, Associate Professor
and Head of the department for sharing their precious knowledge in class that helps me in

various aspects of concerning this study.

| am thankful to my respectable Prof. Md. Obaidul Haque, Head of Physiotherapy
department & Vice Principal, BHPI. | want to express my gratitude to all the concerned
authorities who allowed me to carry out this study. I also thanks to the member of the board
of examiner. They also give me much time to give me most important suggestions to

complete this study.

My special thanks for Sahana Chowdhury who helps me to collect data as it was a double
blinded study.

I am thankful to all the staff of musculo-skeletal department of CRP, Savar for their kind
support to collect information about this study. Also thanks to the staff of the Bangladesh
Health Professions Institute (BHPI) library for their friendly help to find out related books,

journals and access to internet specially HINARI.

Above all 1 would like to give thanks to the participants of this study. Lastly thanks to all

who always are my well-wisher and besides me as friend without any expectation.



Acronyms

BHPI

BMRC

CRP

ICF

IRB

NSAID

NPRS

OA

RCT

ROM

us

SPSS

WOMAC

WHO

Bangladesh Health Professions Institute

Bangladesh Medical & Research Council

Center for the Rehabilitation of the Paralysed

International Classification of Functioning, Disability and Health
Institutional Review Board

Non-Steroidal Anti Inflammatory Drug

Numerical Pain Rating Scale

Osteoarthritis

Randomized Control Trial

Range of Motion

United States

Statistical Package of the Social Sciences

Western Ontario McMaster University Osteoarthritis Index

World Health Organization




List of Tables

Table No Description

Table 1 Comparison of baseline characteristic of participants

Table 2 Comparison of pretest and posttest patient rated pain in

trial and control group

Table 3 Rank and test statistics of patient rated general pain

between trial and control group

Table 4 Rank and test statistics of patient rated general pain in

control group

Table 5 Rank and test statistics of patient rated general pain in

trial group.

Table 6 Knee range of motions (degree) at pretest and posttest

level with mean difference

Table 7 Statistical outcome of flexion (degree) between trial and

control group

Table 8 Statistical outcome of flexion (degree) within trial and
control group

Table 9 Rank and test statistics of WOMAC osteoarthritis index

between trial and control group

Page No

25

26

28

29

30

31

33

34

36




Table No Description Page No

Table 10 Rankand test statistics of WOMAC osteoarthritis index 37
within control group.

Table 11 Rank and test statistics of WOMAC osteoarthritis index 38

within the trail group.



List of Figures

Figure No Description Page No
Figure 1 Flowchart of the phases of experimental research 17
Figure 2 Pretest and posttest score comparison of flexion (degree) 32

in control group

Figure 3 Pretest and posttest score comparison of flexion (degree) 32
in trial group

Figure 4 Pretest and posttest score comparison of functional disability 35
in control group

Figure 5 Pretest and posttest score comparison of functional disability 35

in trial group




Abstract

Background:Osteoarthritis is a global burden of disease and the most common
musculoskeletal disorder. This study was conducted to find out a better intervention to
reduce knee pain, functional disability and improve range of motion in participants with
knee osteoarthritis. Objectives: To explore the effectiveness of kinesthetic and balance
exercise with conventional Physiotherapy in patient with knee osteoarthritis.
Methodology: A randomized control trial was conducted. 18 subjects were randomly
selected into 2 groups from musculoskeletal unit, CRP, Savar. Among them 9 paeticipants
were assigned into trial group received kinesthetic and balance exercise with conventional
physiotherapy and another 9 into control group received only conventional Physiotherapy.
Data was collected from the participants through face to face interview. Total treatment
sessions were 8 (2 days per week) and double blinding procedure was uesd during data
collection. Outcome measurement tools: Numeric pain rating scale ( NPRS) was used to
measure pain and universal goniometer ROM, and WOMAC to measure functional
disability. Analysis of data: Between group of pain and disability was conducted by
Mann- Whitney U test and Range of motion was conducted by Unpaired t test. Within
group of pain and disability was conducted by Wilcoxon test and range of motion was
conducted by paired t test using SPSS version 16. Results: Following treatment the study
found that significant improvement in between group of pain (p=0.011), range of motion
in flexion (p=0.002) and functional disability (p= 0.031). In within group, significant
improvment showed pain in control group (p= 0.008) and trail group (p= 0.012), range of
motion of flexion in control and trail group (p= 0.000), disability in control and trial group
(p= 0.016). Conclusion: This research showed that kinesthetic and balance exercise
combined with conventional Physiotherapy was more effective than only conventional

Physiotherapy for patients with knee osteoarthritis.

Key words: Knee osteoarthritis, kinesthetic and balance exercise, conventional

Physiotherapy
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CHAPTER-I INTRODUCTION

1.1. Background:
Osteoarthritis is one of the most common arthritis and musculoskeletal problem in
worldwide and approximately 10% of the world’s population have symptomatic OA

who are 60 years or older (Sambandam et al., 2011).

Degenerative disorder is not a single disease but also represents the various disorders
of joints such as joint failure (Sambandam et al., 2011). Generally degenerative
disorder is a disease of the elderly, but our recent local survey showed it to be very
common in both males (53.3%) and females (60.9%) and the young individuals may
be affected (Al-Arfaj et al., 2002).

Osteoarthritis is a chronic degenerative disorder with multifactorial etiology
characterized by loss of articular cartilage, hypertrophy of bone at the margins,
subchondral sclerosis and range of biochemical and morphological alteration of the

synovial membrane and joint capsule (Harris et al., 2014).

Knee osteoarthritis is one of musculoskeletal condition affecting older people and is
associated with most common symptoms of pain, inflammation, instability, decreased

range of motion and lowering the quality of life (Rinkle et al., 2010).

The patients of knee osteoarthritis primarily complains of joint pain, morning
stiffness, muscle weakness, loss off range of motion, instability and loss of functional
ability such as walking, squatting, sit to stand, climbing stairs (Anita et al., 2006). But
the progression of the disease is usually slow leading to joint failure with pain and
disability (Litwic et al., 2013). Knee osteoarthritis is a main source of chronic
disability (Colbert et al., 2013). It causes mark limitation in daily living activity of the
patients (Marmon et al., 2013).

Vigorous levels of activity appeared to increase the risk of osteoarthritis recent study
reported that daily walking of more than 10,000 steps per day may be associated with

worsening of certain MRI features (Dore et al., 2012).



The risk factors of knee osteoarthritis including with age, gender, obesity, varus or
valgus misalignment, previous knee injury, occupation, hereditary and others
(Brouwer et al., 2007).

The prevalence of knee osteoarthritis in the Netherlands in 2007 was 14.3 per 1000
for men and 23.8 per 1000 for women (Jansen, et al., 2011). It affects more than 21
million people in the US with 36% of elderly aged 70 or older having some degree of

radiographic knee osteoarthritis (D’ Ambrosia, 2005).

Both drug and non-drug treatment are used to treat knee osteoarthritis, pain reduction
and symptom improvement may be achieved by drug treatments but the drug
treatment have side effect and drug overdose (NAM, et al., 2013). Physical therapies
such as electrotherapy, hyperthermia, phototherapy, exercise therapy and manual

therapy these are include of non-drug treatments (NAM et al., 2013).

The aim of physical therapy for knee osteoarthritis is to reduce pain, preserve joint

physiology and maintain or recover normal activity of the joint ( Mishel et al., 2013).



1.2. Rationale

Osteoarthritis of the knee also known as degenerative joint disease. It affects in the
age of above 40 years and in both the genders. Risk factors such as older age, obesity,
family history, muscle weakness increase sensibility to osteoarthritis. The most
common features are knee pain, joint stiffness, muscle weakness and another
symptoms may include joint swelling ,decrease range of motion from current episode
if you to be proved. Proprioceptive and kinesthetic sensation defects may also be

associated with the onset and progression of knee osteoarthritis.

Kinesthetic and balance techniques are designed to improve joint stability using a

sequence of physical activities and used to treatment and rehabilitation.

Proprioceptive deficits may reduce dynamic knee stability .kinesthetic and balance
exercise is important to decrease proprioceptive impairment, thereby decrease
dynamic knee stability and activity of daily living function. Improved joint stability

has the probability to improve symptoms and disease progression.

Knee osteoarthritis is one of the most common medical conditions regulating in CRP,
Dhaka, Bangladesh. Physiotherapy professionals are continuing for evidence based
practice in aspect of physiotherapy intervention. With conventional physiotherapy

knee osteoarthritis patient’s recovery was good effective.

In recent years kinesthetic and balance exercise we applied with knee osteoarthritis
intervention and the result was good, however it could be more effective when it was

applied with conventional physiotherapy.

The purpose of this study to evaluate the effectiveness of kinesthetic and balance
exercise along with conventional physiotherapy to reduce pain, improve range of

motion and disability.



1.3. Aim of this study: To explore the effectiveness of kinesthetic and balance

exercise along with conventional physiotherapy in patients with knee osteoarthritis.
1.4. Objectives:

1.4. a. General objective: To evaluate theeffectiveness of kinesthetic and balance

exercise along with conventional physiotherapy in patients with knee osteoarthritis.

1.4. b. Specific objectives:

® To find out the socio demographic information of the patient’s with knee

osteoarthritis.

e To explore the effect of kinesthetic and balance exercise along with

conventional physiotherapy in between and within groups on reducing pain.

e To determine effects of kinesthetic and balance exercise along with
conventional physiotherapy in between and within groups to increase range

of motion.

e To evaluate the effect of kinesthetic and balance exercise along with
conventional physiotherapy in between and within groups on reducing

difficulties of daily living activities.

1.5. Null hypothesis: Kinesthetic and balance exercise along with conventional
physiotherapy is no more effective than only conventional physiotherapy for the

patients with knee osteoarthritis.

Ho: pl-p2 = 0 or ul=p2, where the experimental group and control group initial and

final mean difference is same.

1.6.Alternative hypothesis: Kinesthetic and balance exercise along with
conventional physiotherapy is more effective than only conventional physiotherapy

for the patients with knee osteoarthritis.

Ha: pl-p2 = 0 or ul=p2, where the experimental group and control group initial and

final mean difference isnot same.



1.7. Operational definition:

Osteoarthritis: Osteoarthritis is a type of joint disease that results from breakdown of
joint cartilage and underlying bone. The most common symptoms are joint pain and

stiffness.

Knee osteoarthritis: knee osteoarthritis is the occurrence of osteoarthritis in the knee
joint. Osteoarthritis involves the degradation of joints, including particular cartilage
and subchondral bone. But also ligaments, the capsule, and the synovial membrane
degenerate. This will eventually lead to pain and loss of function. Osteoarthritis is the
most common disease of joints adults suffer from worldwide. Osteoarthritis is a
clinical syndrome characterized by varying degree of joint pain, functional limitation

and reduced quality of life.

Conventional physiotherapy: Physiotherapy interventions are commonly and
widely used by physiotherapist for the treatment of any disease. The researcher
formulated a list of evidence based physiotherapy interventions of knee osteoarthritis
provided those to the physiotherapist to mark the interventions commonly used as

conventional physiotherapy for knee osteoarthritis.

Kinesthetic exercise: Kinesthetic relates to learning through feeling such as a sense
of body position, muscle movement and weight as felt through nerve endings. It
refers to the awareness you have of your surroundings through sensory experience.
The kinesthetic sense is based on proprioception, which is awareness of the position

of our joints.

Balance exercise: Balance is the ability tostay up right or stay in control of body.
Balance exercise is one of the four types of exercise along with strength, endurance
and flexibility. Besides improving joint stability, preventing injuries and falls.

Balance is the key to all functional movement.



1.8. List of variables:

Independent variable: Conventional physiotherapy, Kinesthetic and balance

exercise.

Dependent variable: Pain, ROM, Disability.



CHAPTER-II LITERATUREREVIEW

Musculoskeletal diseases remained one of the most common causes for severe long-
term pain and disability (Apley & Solomon, 2008).Within the musculoskeletal
disorders; osteoarthritis (OA) represented a complex musculoskeletal disorder with
multiple genetic and biomechanical risk factors (Badley et al., 2009). The
biomechanical risk factor caused degeneration of articular cartilage in joint. Articular
cartilage situated in the knee was prone to damage among the regional area of the

body.

In human body, knee OA demonstrated significant economic, social and
psychological costs (March & Bachmeier, 2007). Even though it massive costing,
knee OA represented the most common form of joint disease and disability in older
people and ranked amongst the top five causes of disability (Leardini et al., 2004).
Besides it, an increases in life expectancy and ageing populations are expected to
make osteoarthritis the fourth leading cause of disability by the year 2020 (Woolf &
Pfleger, 2003).

Disability rates could be better understood by intersecting the epidemiology of OA
and knee OA. Worldwide estimate showed that 10% of men and 18% of women aged
over 60 years had symptomatic knee osteoarthritis (OECD 2011). The incidence of

OA 2.3% in middle aged women worldwide.

In United States of America, the National Arthritis Data Workgroup (NADW)
estimated that the prevalence of knee OA was 9.3 million (4.9%) in 2010 among
adults age between 40 years and older in which the prevalence rises with age and may
be higher in women than in men and in blacks than in whites (Murphy & Helmick,
2012).

In United Kingdom, 4.11 million people have been suffering from knee OA whereas
1.75 million people aged 75 years or over and 2.36 million working age people

receiving treatment for knee OA. Meanwhile 97% initial knee replacements are



performed due to knee osteoarthritis and 85,920 initial knee replacements were
reported in 2013 in England, Wales and Northern Ireland (Litwic et al., 2013).

In Australia, knee OA is the third leading cause of life-years lost due to disability
(4.8% of total life-years lost due to disability). The prevalence of knee OA increases
with age. The overall knee OA prevalence among Australians was 15%. Symptomatic
knee OA is uncommon, occurring in fewer than 5% of people under the age of 40.
Prevalence increases to 10% of men and 20% of women aged between 45-65 years.
Radiological prevalence surveys suggested much higher rates than this, with changes
of OA being present on x-ray in more than 50% of people over the age of 65 years,
and almost universally after 85 years. Not all radiological OA is associated with
clinical symptoms, and not all symptomatic knees OA is associated with disability.
The total number of knee replacements due to knee OA in Australian hospitals rose
from 34, 700 in 1996-97, to 44 552 in 2000-01; this is an increase of almost 30% in
just 4 years (March & Bagga, 2004).

In Netherlands, the prevalence of knee OA in 2010 was 14.3 per 1000 for men and
23.8 per 1000 for women in which knee pain is a limiting factors to participate
independently in activities of daily livings and the limitation is overwhelming with

the progression of age of population (Jansen et al., 2011).

In Asia, it was estimated that the proportion of people aged 65 and over would be
increased in India by 274%, Malaysia by 269% and Bangladesh by 261% between
2008- 2040. The increasing age of people would have more chance to develop

degenerative disease like knee OA (Fransen et al., 2011).

In India, the prevalence of knee OA is increasingly day by day. In the year 2013,
approximately 10 percent of total population was affected by knee OA and the
prevalence increases with age and obesity (King et al., 2013). In a study, Patil et al.
(2012) stated that 34.3% male and 67.7% female were suffered from knee OA with
age range from 55- 59 years and there was positive correlation between obesity and
knee OA compared with normal subjects. Among all musculoskeletal complains,
55.9% subjects suffered from knee OA.



In Pakistan, the prevalence of knee OA was 28% in urban area and 25% in rural area
of total population. One cross sectional study in Pakistan by Igbal et al., (2011) found
that most common age range of knee osteoarthritis was between 44 to 64 years and
most frequent age of knee OA was more than 55 years in which 74% female and 26%
male were affected by knee OA. Finally, the study concluded that females of age
greater than 55 years mostly noted to visit a tertiary care hospital due to knee
osteoarthritis which has a vast economic burden of the country.

In china, the prevalence of OA was 13.65 in which prevalence of knee OA is 10.09%

among other areas affected by osteoarthritis in the year 2002 (Wigley et al., 2007).

In Korea, the general prevalence of knee OA is unknown but one cross sectional
study by Kim et al., (2010) stated that the prevalence of radiological knee OA was
37.3% and 24.2%, symptomatic knee OA respectively. The prevalence of both
radiological knee OA and symptomatic knee OA was significantly higher among
women than men.

In Bangladesh, there are not any current prevalence overall rate of knee OA. But one
study by Haqg et al., (2005) reported that the prevalence of radiographic knee OA
was5.78% and symptomatic knee OA was 10.20% correspondingly. Another study by
Shakoor et al., (2007) surprisingly found in their study that 59.3% male and 40.7%
female were suffered from knee OA in which male: female ratio was 1: 0.68. The

vulnerable age range of knee OA was from 42 to 64 years.

Therefore the higher prevalence of knee osteoarthritis caused a high proportion of
personnel and country’s economic effects. One recent research (Chen et al., 2012)
demonstrated that increased prevalence of OA causing direct and indirect cost in
individual’s life. OA not only affect the individual’s but also affect the country’s
economy as a whole. All these together affected the quality of life of patients. March
& Bachmeier (2007) showed costs of illness had risen over recent decades accounting
for up to 1-2.5% of the gross national product for the USA, Canada, the UK, France
and Australia. This ultimately would develop socioeconomic damage of country’s

economy (Fransen et al., 2011).



The exact cause is unknown. The chances of getting osteoarthritis seem to increase
with age. Overweight can increase the risk of getting osteoarthritis. Injury to a joint or
repeated overuse can damage the cartilage and lead to osteoarthritis. Other types of
arthritis can also damage joints and lead to osteoarthritis (Osteoarthritis, 2006).0A
are idiopathic in most of the cases. These are variety of risk factor for the
development of osteoarthritis which is aging, gender; race, obesity, congenital and
acquired deformity, inheritance, injury and joint uses have all been implicated in
disease causation (Chitnavis et al., 2012).Age related changes to the joint and
muscles, hormonal changes, excess body weight, congenital abnormalities, and
previous joint injury leading to muscle weakness and joint instability are the causes of
OA. Although the incidence and prevalence of OA increase with age, OA is not an
evitable consequence of aging (Hurley, 2012).A variety of mechanical, metabolic,
genetic or constitutional may damage a synovial joint. Most often it is unclear but
sometimes a clear such as trauma or ligament rupture may be apparent (Haslelt et al.,
2013).The majority of the cases the precipitating causes of OA are increasing
mechanical stress in some part of the articular surface. This may be due to increase
load (Solomon et al., 2011).

Based on etiology this is familiar to clinicians and subdivided OA into ‘primary’ for
which the etiology is uncertain and ‘secondary’ which is attributed to factor such as

injury and deformity (Chitnavis et al., 2012).

The path physiology of knee OA mainly depends on its risk factors. Obesity is
strongly linked with knee OA. It causes an activation of abnormal neuroendocrine
and pro inflammatory pathways. This pathway cause abnormal food metabolism, fat
accumulation and metabolic changes. Pro inflammatory cytokines increase and the
regulatory cytokines decrease in the obese patient due to activate adipose tissue.
Presence of large amount of leptin was observed in the cartilage and osteophytes of
the OA patients, which is the product of obesity gene and also produced by
osteoblasts and chondrocytes cells. This leptin plays an important role in onset and
progression of OA. The pathological change are starts from subchondral bone, and

10



then affect bone marrow, causes meniscus tear and extrusion, and then leads to

cartilage destruction (Heidari, 2011).

Pain, stiffness and reduced walking are typical presentation of knee OA (Winter et al.,
2010). Aching and stiffness are also associated with these symptoms (Santos et al.,
2011). Joint crepitus during movement, swelling, deformity, and increase temperature
of the joint these clinical signs of knee OA are may found on physical examination.
Biomechanical factors necessary for knee stabilization including muscle strength,
lower limb proprioception and varus and valgus laxity of joint have been impaired in
knee OA (Knoop et al., 2012). Whole lower limb pain, tenderness, palpable effusion,
bony enlargement, fixed flexion deformity, reduced flexion ROM, and quadriceps
muscle weakness these clinical features are present in knee OA patient (Peat et al.,
2012). Pain usually increase by activity and relieves by rest (Peat et al., 2012;
Heidari, 2011).

Pathological and radiological criteria usually used to diagnosed and categorized OA
rather than clinical feature. Radiologically it is characterized by focal areas of damage
to the articular cartilage, mild synovitis, and joint space narrowing, bony outgrowths
from the joint margins called osteophytes and subchondral bone sclerosis (Hurley et
al., 2012).

The prognosis of osteoarthritis depends on the joint involved and the severity of the
condition. No proven disease or structure modifying drugs for osteoarthritis are
currently known. Thus the medication based regimen is directed at symptom relief.
Several clinical features associated with more rapid knee OA progression noted by
systematic review of the literature. Knee OA has life time risk for developing
estimated as 44.7% and the annual report of US showed that it is 4% per year
(Chapple et al., 2011).

Osteoarthritis treatment has four general goals: improve joint care, maintain an
acceptable body weight, control pain and achieves healthy lifestyle (Carol et al.,
2006).
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Physiotherapy is a therapeutic health profession concerned with enhancing mobility
and quality of life by using clinical reasoning to deliver of the most suitable treatment
for an injury or condition. Physiotherapist helps people gain as much movement and
physical independence as possible so they can resume their normal job or lifestyle.
Physiotherapists assess, diagnose and treat people with movement problems. They
also deliver patient education and help people avoid injuries and maintain a fit,

healthy body’ (Australian Physiotherapy Association, 2006).

Exercise therapy program consisting of isometric exercise (Stenmark, 1995), isotonic
exercise (Brandt, 1997), isokinetic exercise (Maurer et al., 1999), range of motion
exercise (Deyle et al., 2000), aerobic or endurance exercise (Alayli et al., 2007),
home based exercise (Baker et al., 2001), class based exercise (McCarthy et al.,
2004). Deyle et al. (2005) suggested manual therapy for knee OA should comprised
of manual mobilization of patella, muscle stretch and soft tissue mobilization. Besides
these, electrotherapeutic modalities showed efficacy to minimize knee OA symptoms.
Among them, pulsed shortwave (Fukuda et al., 2011), low level laser (Alfredo et al.,
2011) and Transcutaneous Electrical Nerve Stimulation (TENS) (Vance et al., 2012)
were commonly tested for knee osteoarthritis. In addition with these,
hydrotherapeutic exercises (Silva et al., 2008), patellar tapping (Cushnaghan et al.,
1994), educational booklet (Maurer et al., 1999) and life style modification (Coleman
et al., 2012) also common form of techniques used in clinical practice for knee OA

patients.

Exercise therapy is a prescription given by a professional after comprehensive
assessment of a particular patient’s problems. Exercise therapy implied a fixed dose,
intensity and repetition of exercise for a particular problem. The objective of setting
parameter of exercise was to achieve all core areas outcomes treated by
physiotherapist. Exercise therapy focused in all areas of physiotherapy practice. In
case of musculoskeletal physiotherapy area assessment of pain, range of motion,
muscle strength and function, proprioception, joint stiffness and contractures were
focused intimately (Huber et al., 2006). Principles of therapeutic exercises in
osteoarthritis focused to i) pain relief ii) correction of impairment iii) enhance

cardiovascular endurance iv) improve muscle strength and v) improve mobility

12



(Hallet al., 2009). These principles were achievable although the causes of problems
were created by cartilage breakdown (Roy, 2007). Damage to articular cartilage could
exhibit lubricant deficiency. This ultimately leads to less load-carrying ability which
in term affects the muscular system of lower limb especially quadriceps muscle (Mow
et al., 2001; Ebnezar, 2003).The main mechanism of overcoming the problem is to
minimize the biomechanical factors by exercise therapy. Exercise therapy helped to
maintain tissue balance around joint, improve movement of synovial fluid in joint,
improve muscle strength, helped to control inflammation, restore muscle balance by
regulation of protein synthesis, joint range and overall improve functional status of
patient (Fisher et al., 2003; Bajotts et al., 2006; Bennell et al., 2012).

Pretella (2000) reviewed the results of exercise in osteoarthritis. The study was
conducted from June 1966 to January 2000. The availability of the survey was a
diagnosis of clinical and X-ray diagnosis. The second criterion was one of the
treatments and at least one treatment was included. We identified 69 published
articles, and in this study 17 randomized tests were performed. Most of the studies
provided information about the effectiveness of exercise therapy for patients with OA
knee in terms of pain reduction, self-reported disability in walking and stepping
speed. Two experimental studies showed regular exercise therapy reduced disability.
However, 18 months following the study; half of the study showed effectiveness of
exercise therapy for knee OA patients (Ettinger et al., 1997; Van Baar et al., 1998).
This review provided good information regarding knee OA. Though some studies
showed effectiveness of exercise therapy for knee OA patients, they had poor control
of drugs, irrelevant study designs and exclusion criteria. Only five randomized
controlled trials had good statistical power. The recommendation of utmost trial was
to involve the educational intervention for long term effects of exercise treatment on

knee OA patients.

Maurer et al., (2009) demonstrated isokinetic quadriceps exercise was effective
treatment in compare with only educational intervention for knee osteoarthritis. In
this study, 113 patients were assigned to both groups where 57 in isokinetic exercise

and 56 in educational intervention group. Both group subjects were almost equal at
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baseline characteristics by sex, age, body weight and duration of knee OA. Isokinetic
exercise was used in designed form in clinical group while educational program
consisted of lecture by a rheumatologist, video on self-management techniques,
nutritional guideline sessions and discussion by psychologist on pain coping. The
duration of strength program was three times a week for 8 weeks. The study was
conducted for 8 weeks and data analysis was done by intragroup and intergroup
analysis from baseline to week 8. Intragroup analysis showed statistically significant
in strength, pain variables and function variables with P<.001 in all variables.
Intergroup analysis from baseline to 8 weeks demonstrated no differences in strength
variables, improved pain change and improved AIMS mobility change in exercise
group. Isokinetic exercise was supervised in clinic. Conversely, educational
interventions were followed by patients at home without supervision. In this study
isokinetic exercise group showed greater improvements in pain, strength and
functions variables. The simple way to get more convenient result in the exercise

group was by providing more attention to it.

McCarthy et al., (2004) developed class based exercise program. The class based
exercise comprising of progressive resistive training, accelerated walking, stretching
and balance exercises. These exercises were effective when combined with home
exercise program for twice weekly with the class lasting for 45 minutes. The authors
also recommended class based educational intervention should be adhering with

home based exercise with supervision by Physiotherapist.

A randomized control trialed study conducted on Bangladesh found that modification
of daily activities can results significant improvement. Activity modification include-
avoiding bending of knee for more than 90 degree, use of high commode in
bathroom, stick during walking, avoiding prolonged sitting and standing, avoiding
high healed shoe, weight reduction, cooking and shower should done on sitting or

standing position, avoiding kneeling etc (BMRC, 2007).

In the field of osteoarthritis research The Western Ontario McMaster University

Osteoarthritis Index (WOMAC) was developed as an osteoarthritis specific measures

of disability. It comprises three components pain, stiffness, physical function, which

can be reported separately or as an overall index. It is recommended that, the use of
14



WOMAC as a primary measure of efficacy in osteoarthritis trials (Malgaonkar et al.,
2014).

The goniometer is a simple and accurate way of objective assessment of ROM. It is
used for measuring the range of motion (Lalit et al., 2012).
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CHAPTER-III METHODOLOGY

3.1. Study design:
The study was conducted by Randomized control trial (RCT).

18 patients were selected by simple random sampling from musculoskeletal
department, physiotherapy unit CRP;Savar. The researcher used computerized
random sampling procedure for this research. 18 subjects were randomly selected in

to 2 groups where 9 subjects were in control group and 9 subjects were in trial group.

Kinesthetic and balance exercise combined with conventional physiotherapy
techniques applied to the treatment group and only conventional physiotherapy

techniques applied to the control group.

A pretest (before intervention) and posttest (after intervention) was administered with

each subject of both groups to compare the effects on pain, ROM and disability.
3.2. Study site:

Musculoskeletal unit of the Centre for the Rehabilitation of the Paralysed (CRP),

Savar was selected for the study site.
3.3. Study population:

The study population was the patients diagnosed as knee osteoarthritis attended in the

musculoskeletal unit of physiotherapy department at CRP, Savar, Dhaka.
3.4. Sample size:

Sample size for this study was 18. Among them 9 participants were in trial group and

9 participants in control group.
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3.5. Sampling technique:

18 patients with knee OA who met the inclusion criteria selected conveniently from
outpatient musculoskeletal unit of physiotherapy department of CRP, Savar, and
Dhaka. All the participants had an equal probability of assigning to any of two
groups and then 9 patients were randomly assigned to trial group comprising of
treatment approaches of kinesthetic and balance exercise combined with
conventional physiotherapy techniques and 9 patients to the control group treated by
conventional physiotherapy techniques for this study. Double blinding procedure was
followed in this study. After completion of sampling technique, the researcher
randomly assigned the participants into trial group and control group, because it
improves internal validity of the study. The participants were assigned into trial and
control group by using computer generated random number from 1 to 18. An initial
randomization was done by computer to identify the participants of trial and control
group and the first participants came out in the control group. The samples was given
numerical number C1, C, Cz etc. for the control group and Ty, T2, T3 etc. for trial
group. The random numbers of samples in the control group was 1, 2, 6, 9, 10, 11,
13, 14, 18 and trial group was 3, 4, 5, 7, 8, 12, 15, 16, 17.
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Assessed for eligibility among patients with Knee OA

|

Conveniently selected 18 patients with knee OA

Trial group Control group

Randomly assigned 9 patients Randomly assigned 9 patients

Pretest level

Kinesthetic and balance Conventional physiotherapy
exercise combined with exercise
Conventional physiotherapy
exercise
| |

Posttest level

Outcome was measured among | Outcome was measured among
9 patients (after 8 sessions of 9 patients (after 8 sessions oOf

treatment) l treatment)

Analysis of Outcome of 18

patients

Figure 1: Flowchart of the phases of experimental research
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3.6. Inclusion criteria:

Patient who was diagnosed as knee osteoarthritis: Osteoarthritis can affect
the main surfaces of knee joint and also the cartilage underneath knee cap
(patella). Knee has to take extreme stresses, twists and turns. It is the most
common presenting complaint (Shakoor et al., 2017 )

Age more than 30 years: Injury to the knee after age 30 years produces
rapidly Progressive osteoarthritis, suggesting that the older joint is more
vulnerable to major injury than the younger joint (Felson et al., 2004).

Both male and female were included: Knee OA is degenerative joint disease
which can occur both male and female those are found on research (Mishel et
al., 2013).

Pain duration more than 3 months (Ashtian et al., 2018).

Numeric scale, pain was 5 or less than 5 (Snijders et al., 2013).

Unilateral or bilateral knee osteoarthritis: Canaffect one or both limb
(Mishel et al., 2013).

Patient who were willing to participate (Takasaki et al., 2012).

3.7. Exclusion criteria:

>

Recent surgery or fracture of femur, tibia, fibula and foot bones (Gilbert et al.,
2013)

Intra articular or epidural injection in the last 6 months (Maricar et al., 2017).
Pathological conditions like heart disease (Eckstein et al., 2018).

Current history of psychiatric or psychological treatment (Cubukcu et al.,
2012)

The participant who was participated in another study (Blumle et al., 2011).

3.8. Data processing:

Data collection tools: Data collection tools were data collection form, informed

consent form, structured questionnaire, papers, pen and pencil.
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Measurement Tools

e 10 cm numeric pain rating scale for measuring pain intensity in
resting position

e Universal Goniometer to measure range of motion in knee joint.

e 96 points WOMAC disability scale to measure the disability status

among patients with knee OA.

3.9. Data collection procedure:

The data collection procedure was conducted through assessing the patient, initial
recording, treatment and final recording. After screening at the department, patients
were assessed by a graduate physiotherapist. 8 sessions (2 days per week) of
treatment was provided for each participant. Data was gathered through a pre-test,
intervention and post-test and the data was collected by using a written questionnaire
form which was formulated by the researcher. Pre-test was performed before
beginning the treatment and the intensity of pain was noted with numeric pain rating
scale, range of motion (ROM) was measured by universal goniometer and disability
by WOMAC scale. The same procedure was performed to take post-test at the end of
8 sessions of treatment. A data collector provided the assessment form to each subject
before starting treatment and after 8 sessions of treatment and patient was instructed
to put mark on the subjective portion and in objective portion like ROM was
completed by Physiotherapist. The data collector collected the data of both trial and

control group in front of the Physiotherapist in order to minimize the bias.

3.10. Data analysis: Statistical analysis was performed by using statistical package

for social science (SPSS) version 16.
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3.11. Intervention:
Control group:
Only received conventional physiotherapy including,

= Jce
= contraction
= Strengthening (isometric & isotonic)
= Soft tissue release
= Patella mobilization (superior, inferior, lateral)
= Knee mobilization
= Stretching exercise (quadriceps and hamstring)
= Gapping
= Movement with mobilization
= Quadriceps strengthening exercise
o Vastus medialis
o Vastus lateralis
o Rectus femoris
= Accessory movement
= Joint play technique

= Electrical modalities

o IRR
o UST
= Gym activities
= Cycling
Trial group:
1. Week

v" Modified Romberg exercise ( standing in balance with eye closed)
On hard ground
On soft ground

v Retro walking
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Walking on heels
Walking on toes

Walking with eye closed

D N N NN

Standing on one extremity for 30 seconds

Leaning forward, backward and to the sides on one extremity (eyes open)
Leaning forward, backward and to the sides on one extremity (eyes closed)

Sitting down and standing up from a high chair slowly
2. Week (in addition)

Exercise with rocker bottom balance board
Sitting down and standing up from a low chair slowly

Plyometric exercise (crossing a height of 15cm by jumping)

IR NI NERN

8 exercise
a. walking slowly, wide circle
b. walking quickly, wide circle

c. walking quickly, narrow circle
3. Week (in addition)

v Exercise with BAPS board balance board

QO Balance with 2 legs, eyes open, multidirectional
Balance with 2 legs, eyes closed, multidirectional
Balance with one leg, eyes open, unidimensional
Balance with one leg, eyes closed, unidimensional

Balance with one leg, eyes open, multidimensional

©C 00 0O

Balance with one leg, eyes closed, multidimensional
v Minitrampoline exercise

v Plyometric exercise

v/ Carioca crossover maneuver
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3.12. Statistical test:

Statistical analysis refers to the well-defined organization and interpretations of the
data by systemic and mathematical procedure and rules (DePoy & Gitlin, 2015).
Between groups analysis of pain, and disability was calculated by Mann-Whitney U-
test and range of motion (ROM) by Unpaired t test. In addition, within group analysis
of ROM was carried by Paired t test and within group analysis of pain and disability

was analyzed by Wilcoxon signed rank test (Hicks, 2009).

3.13. Level of significance:

In order to find out the significance of the study, the “p” value was calculated. The p
values refer to the probability of the results for experimental study. The word
probability refers to the accuracy of the findings. A p value is called level of
significance for an experiment and a p value of <0.05 was accepted as significant
result for health service research. If the p value is smaller than the significant level,
the results are said to be significant (DePoy & Gitlin, 2015).

3.14. Ethical consideration:

The research proposal was submitted to the Institutional Review Board (IRB) of
Bangladesh Health Professions Institute (BHPI) and approval was taken from the
board. The whole process of this research project was done by following the
Bangladesh Medical Research Council (BMRC) guidelines and World Health
Organization (WHQO) Research guidelines. Again before starting data collection,
researcher obtained permission from the head of physiotherapy department to access
patient data based management and allow full involvement of physiotherapist who
have been working in musculoskeletal physiotherapy department, CRP, Savar. The
researcher strictly maintained the confidentiality regarding participant’s condition and
treatments. The researcher obtained consent from each participant to take part in this
study. A signed informed consent form was received from each participant. The
participants they decline answering any question during the study and were free to
withdraw their consent and terminate participation at any time. Withdrawal of
23



participation from the study did not affect their treatment in the physiotherapy
department and they still had the chance to receive same facilities. Every subject had
the opportunity to discuss their problems with the senior authority or administration

of CRP and had any questioned answer to their satisfaction.

3.15. Elimination of confounding variables

Confounding variable has an effect on the study variables which can affect the result
of the study. There were some confounding variables in this study such as patient’s
age, history of taking recent physiotherapy intervention, oral NSAID, steroid
injection or other treatment which could influence the result of the study to control
the confounding variables, inclusion criteria were set to include only those subjects
who have no history of taking recent physiotherapy intervention, oral NSAID, steroid

injection or other treatment
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CHAPTER-IV RESULTS

18 patients were enrolled in the study. 9 in the Kinesthetic and Balance Exercise
along with conventional treatment group (experimental group) and 9 in the only
conventional treatment group (control group). Every participants of both
experimental and control group scored their pain on numerical pain rating scale
(NPRS), Range of motion on goniometer and Disability on WOMAC questionnaire
before and after completion of the treatment.

4.1. Socio demographic information:

Table 1: Comparison of baseline characteristic of participants

Variables Group (Mean + SD)
Control N [Experiment N
Group Group
Age of the 51.11+ 11.76 9 50.78 = 9
participant(y) 12.81
Gender 1.67 £.500 9 1.67 £ .50 9
Living area 1.89 + .33 9 1.67 +.50 9
Occupation 1.78 + .97 9 144 + .73 9

Table 1 compares the baseline characteristics of participants between trial and control
group. In addition, two groups did not show significant differences at baseline
regarding demographic characteristics and disease-related parameters. In trial group,
the mean age (£ SD) of the participants was 50.78 (+ 12.81) years and in control
group 51.11 (+ 11.76) years. In trial group and control group, male and female ratio
was similar. The mean living area (x SD) was 1.67 (x .50) months in trial group and
1.89 ( .33) in control group. In addition, mean occupation (£ SD) in trial group was
1.44 (+ .73) and 1.78 (£ .97) in control group.
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4.2. Pretest and posttest score of patient rated pain (cm) in general

Table 2: Comparison of pretest and posttest patient rated pain in trial and control

group
Serial | Trial group Serial Control group
Pre test | Posttest Pre test| Post test

No. score | score | Difference | No. score | score Difference
T1 5) 1 4 Cl 5) 3 2
T2 5) 2 3 C2 4 2 2
T3 5 1 4 C3 4 2 2
T4 5 2 3 C4 4 1 3
T5 5 1 4 C5 4 2 2
T6 4 1 3 C6 4 2 2
T7 5) 1 4 C7 4 2 2
T8 4 1 3 C8 4 2 2
T9 5) 1 4 C9 4 2 2

Total 43 11 32 Total 37 18 19

Mean | 4.77 1.22 3.55 Mean 411 2.0 2.11

Table 2 demonstrated the level of pretest and posttest pain score between trial and

control group. Mean pretest pain score was 4.77 cm and posttest was 1.22 cm with a

mean difference of 3.55 cm in the trial group. In contrast, the mean pretest pain score

in the control group was 4.11cm and posttest was 2.0 cm with a mean difference of

2.11 cm. In this part, data analysis was done using U test as numerical pain rating

scale was regarded as non-parametric scale and there was two different groups (one

was kinesthetic and balance exercise combined with conventional Physiotherapy as

trial group and other was only conventional Physiotherapy as control group).

Conversely, the effectiveness of trial group treatment as well as control group

treatment was analyzed by Wilcoxon signed- rank test (within group analysis).




4.2.1. Patient rated general pain between groups (control and trial)

Table 3: Rank and test statistics of patient rated general pain between trial and

control group

Category of the N Mean of post- | Mean | Mann Whitney p
participants test pain * | Ranks | U testscore
SD
Trial group 9 1.22 + .441 6.39
12.500 0.011
Control group 9 2.0 £0.500 12.61
Total 18

Table3 showed that the calculated value of U is 12.50 for pain in resting position and
the table value of U for n1= 9 and n2= 9 is 18 for 0.011 in one tailed hypothesis.
From the calculated value (U= 12.500), it is clear that U value between trial and
control groups have an associated probability level which is equal to .011 (1.1%).
Therefore, the result is significant for one tailed hypothesis. Since the p value is equal
to 1.1%, the result is said to be significant and the null hypothesis (no relationship) is
now can be rejected and the experimental hypothesis is supported.

This means that difference between trial group treatment (kinesthetic and balance
exercise combined with conventional physiotherapy) and control group treatment
(Conventional physiotherapy) was significant i.e. improvement occur in the trial
group were not same with control group. They differ significantly as trial group

improvement was more than control group.
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4.2.2Patient rated pain in general within control group

Table 4: Rank and test statistics of patient rated general pain in control group

Pain at resting N | Mean | Sum of Test statistics
position (cm) rank Ranks
(Pretest) - Pain

(Wilcoxon signed-rank test)

_ Based on negative p
at resting ranks 7
position(cm)
(Posttest)
Negative ranks| 9 5.00 45.00
Positive ranks | 0 .00 .00 -2.89 0.008
Ties 0
Total 9

Table 4 described the comparison of participant’s before (pre) and after (post) pain
score. The table’s legend showed that any participants did not have increased pain
after application of conventional physiotherapy. 9 participants had higher pain score
before application of conventional physiotherapy compare with after conventional
physiotherapy. In addition, no participants had equal amount of pain before and after
treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed rank test it
was discovered that control group for 8 sessions conventional Physiotherapy
treatment showed a statistically significant change in knee osteoarthritis patient (z= -
2.89, p=0.008).
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4.2.3. Patient rated pain in general within trial group

Table 5: Rank and test statistics of patient rated general pain in trial group.

Pain at resting N | Mean Sum of Test statistics
position (cm) rank Ranks (Wilcoxon signed-rank test)
(Pretest) Pain Based on negative p
at resting ranks Z
position(cm)
(Posttest)
Negative ranks| 9 5.00 45.00
Positive ranks | 0 .00 .00 -2.74 0.012
Ties 0
Total 9

Table 5described the date on the comparison of participants’ before (pre) and after
(post) pain score. The table’s legend showed that any participants did not have
increased pain after application of kinesthetic and balance exercise combined with
conventional physiotherapy (trial group). 9 participants had higher pain score before
application of kinesthetic and balance combined with conventional physiotherapy
compare with after same treatment. Conversely, no participants had equal amount of

pain before and after treatment in trial group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it

was discovered that the trial group for 8 sessions kinesthetic and balance exercise

combined with conventional physiotherapy (trial group) treatment showed a

statistically significant change in knee osteoarthritis patient (Z=-2.74, p= 0.012).
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4.3. Knee range of motions (degree) in Pretest and Posttest Score of Trial and

Control group

Table 6: Knee range of motions (degree) at pretest and posttest level with mean

difference
Trial group Control group
Pretest Post Mean Pretest | Post Mean
test difference test |difference
Flexion, mean |117.78 135.00 17.22 111.67 |123.89| 12.22
(degree)
Extension, mean | 0.00 0.00 0.00 0.00 0.00 | 0.00
(degree)

Table 6 showed mean differences of knee range of motion (degree) between trial and

control group. In addition, each type of movements showed higher mean difference

in trial group compared with control group.
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4.4. Pretest and posttest flexion (degree) in control group.

160
140
120
100
80
60
40
20
0

knee flexion
degree

1 2 3 4 5 6 7 8 9
® Pretest | 110 | 110 | 110 | 120 | 120 | 120 K 120 | 125 | 125

m posttest| 120 | 130 | 135 | 135 | 135 | 140 K 140 | 140 | 140

Figure 2: Pretest and posttest score comparison of flexion (degree) in control group

4.5. Pretest and posttest flexion (degree) in trial group.

160
140
120
100
80
60
40
20
0

knee flexion
degree

1 2 3 4 5 6 7 8 9
m Pretest | 110 | 110 | 110 | 120 | 120 | 120 | 120 | 125 | 125
m posttest| 120 | 130 | 135 | 135 | 135 | 140 K 140 | 140 | 140

Figure 3: Pretest and posttest score comparison of flexion (degree) in trial group
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4.6. Flexion of knee between trial and control group

Table 7: Statistical outcome of flexion (degree) between trial and control group

Unpaired t df P
Difference between trial
and control group in 1.689 16 .002
flexion (degree)

Table 7 described that the calculated t value is 1.689 and for df =16, the calculated t
value is smaller than table value that has an associated probability level of .2 %. This
means that the probability of random error being responsible for the outcome of this
experiment is 0.2 in 100. As the usual cut- off point for claiming support for the
experimental hypothesis was .2% and it could be said that the result was significant.
Thus, Kinesthetic and balance exercise combined with conventional physiotherapy

was more effective than among patients with knee osteoarthritis.
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4.6.1.Flexion of knee within control and trial group

Table 8: Statistical outcome of flexion (degree) within trial and control group

Mean |Std.Deviation Paird df p

t

Flexion (degree) | -12.22 3.63 -10.09 8 0.000
of
knee (control

group)
Flexion (degree) | -17.22 6.180 -8.360 8 0.000

of

knee (trial group)

Table 8 showed that within group analysis of knee flexion (degree), the improvement
of ROM was highly significant and in fact in control group (p=0.000) and trial group

(p= 0.000)
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4.7. Functional disability information:

4.7.1. Pretest and posttest score of WOMAC score in control group

70

60

50 44 45 4 4

40 3

30 2

20 2

10
0

62 64

57 60

m Pretest m Posttest

Figure 4: Pretest and posttest score comparison of functional disability in control

group

4.7.2.Pretest and posttest score of WOMAC score in trial group

6g 10

70 64

60
50 44 45 4 4
40 3

30 2

20 2

10

62
57 60

B Pretest ® Posttest

Figure 5: Pretest and posttest score comparison of functional disability in trial group.
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4.8. WOMAC osteoarthritis index between trial and control group

Table 9:Rank and test statistics of WOMAC osteoarthritis index between trial and

control group

Category of the N | Mean of post- Mean Mann p
participants test disability Ranks | Whitney U
score on test score
WOMAC
Trial group 9 |26.78+11.13 6.83
Control group 9 |41.11+16.42 12.17 16.500 0.031
Total 18

Table 9 showed that the calculated value of U is 16.500 for WOMAC osteoarthritis
index. From the calculated value (U= 16.500), it was clear that U value between trial
and control groups had an associated probability of equal to 0.00. Therefore, the
result was significant for one tailed hypothesis. This means that difference between
trial group treatment (kinesthetic and balance exercise combined with conventional
physiotherapy) and control group treatment (conventional physiotherapy) was
significant i.e. improvement occur in the trial group were not same than control
group. They differ significantly as trial group improvement was more than control
group. Thus, Kkinesthetic and balance exercise combined with conventional
physiotherapy was effective than conventional physiotherapy among patients with

knee osteoarthritis.
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4.8.1. WOMAC osteoarthritis index within control group

Table 10: Rank and test statistics of WOMAC osteoarthritis index within control
group.

Disability score in N Mean | Sum Test Statistics (Wilcoxon
WOMAC at pre-test - of
Disability score in Rank | Ranks Signed-Rank Test)
WOMAC at post test Based on P
positive ranks
Z
Negative rank 9 5.00 | 45.00
Positive rank 0 0.00 .00 -2.670 0.016
Ties 0
Total 9

Table 10 described the comparison of participant’s before (pre) and after (post)
WOMAC osteoarthritis index score. The table’s legend showed that any participants
did not have increased disability after application of conventional physiotherapy. In
addition, 9 participants had higher disability score before application of conventional
physiotherapy compare with after application of conventional physiotherapy. Besides,
no participants had equal amount of disability score in WOMAC before and after
treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it
was discovered that the control group for 8 sessions conventional physiotherapy
treatment showed a statistically significant change in WOMAC score with knee
osteoarthritis(Z=-2.670, p=0.016)
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4.8.2. WOMAC osteoarthritis index within trial group

Table 11: Rank and test statistics of WOMAC osteoarthritis index within the trail

group.
Disability score in N Mean | Sum of | Test Statistics(Wilcoxon
WOMAC at pre-test -
Disability score in Rank | Ranks Signed-Rank Test)
WOMAC at post test Based on P
positive
ranks Z
Negative rank 9 5.00 45.00
Positive rank 0 .00 .00 -2.668 0.016
Ties 0
Total 9

Table 11 described the comparison of participants’ before (pre) and after (post)
WOMAC osteoarthritis index score. The table’s legend showed that any participants
did not have increased disability after application of kinesthetic and balance exercise
combined with conventional physiotherapy. In addition, 9 participants had higher
WOMAC score before application of kinesthetic and balance exercise combined with
conventional physiotherapy compare with after application of kinesthetic and balance
exercise combined with conventional physiotherapy. Besides, no participants had
equal amount of disability before and after treatment in trial group. By examining the
final test statistics portion of table by Wilcoxon signed-rank test it was discovered that
the trial group for 8 sessions kinesthetic and balance exercise combined with
conventional physiotherapy treatment showed a statistically significant change in
WOMAC score with knee osteoarthritis (Z= -2.668, p= 0.016).

Both the results showed equal amount of statistical significant difference within
control and trail group but there was variation of median in each group at pretest and

posttest score.
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CHAPTER-V DISCUSSION

In this study, the researcher investigated the effects of kinesthetic and balance
exercise on knee osteoarthritis. For this study, the researcher measured age, gender,
living area, occupation, height, weight, BMI, duration of pain and the changes in

resting position pain, knee flexion and functional ability.

This study found the effects of kinesthetic and balance exercise on knee osteoarthritis
with 18 participants. In contrast 18 participants, age range was 30 to 70 years. On the
other hand, a study about effectiveness of kinesthetic and balance exercise in knee
osteoarthritis with 66 participants. In their study, age range was 35 to 65 years. This is
almost similar as this study. However patients’ participation was not similar with this

study (Duracoglu et al., 2005).

The current study demonstrated that, gender was also important variable. Both male
and female were included in this study. Among 18 participants, male participants
were 6 and female participants were 12. On the other hand, another study revealed
gender as an important variable. In terms of their study, participants were only female
(Dorcoglu et al., 2005). This is similar in terms of both study that female were more
affected than male. Meanwhile, difference between 2 studies was patient participation.
In their study participants were 66 and in contrast, the present study participants were
18.

The present study also discovered that various occupation as housewife, businessman
and service holder. Meanwhile others found, different occupation includes students,
housewife and working women (Doracoglu et al., 2005). In addition, both studies

found that knee osteoarthritis was no relation with any specific occupation.

In present study, Numeric pain rated scale (NPRS) was used to examine the pain. On
the other hand, another study revealed that pain intensity was measured by visual
analogue scale in two periods of before and after treatment (Ashtian et al., 2018). The
basic difference between two studies was significant results. In their study, significant
value was 0.28 and in contrast, the current study significant value was 0.011 in

between group analysis.
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The current study found that, significant improvement in knee range of motion within
and between group analyses. In this study, significant value was 0.002 in between
group and 0.00 in within group. MS et al.,(2008) conducted the effects of home based
knee stretching exercise on knee range of motion and gait speed in patients with knee
osteoarthritis. In their study significant improvement observed in knee range of
motion in supine position (p= 0.007) and during gait (p= 0.001). In current study,
range of motion was measured by goniometer. MS et al., (2008) found similar
findings, knee range of motion in supine position measured by goniometer. In

addition, knee range of motion during gait measured by 10m walking test.

In current study, WOMAC scale (Western Ontario and McMaster Universities Index)
was used to explore functional disability. Meanwhile (Sled et al., 2010) found similar
findings; functional disability was measured by WOMAC scale. Based on the results
of the study disability was reduced significantly after application of kinesthetic and
balance exercise with conventional Physiotherapy. In addition, only conventional
physiotherapy was also found effective. Between groups results in terms of WOMAC
osteoarthritis index showed significant (p= 0.031) improvement of disability. In
addition, within group analysis (within trial, p = 0.016 and within control, p= 0.016)
also found significant improvement in disability. On the other hand, another study
demonstrated that significant improvement in terms of hip abductor strength (p=
0.036) but not in the knee adduction moment (p= 0.52) (Sled et al., 2010).

5.1. Limitation of the study:

It is extremely difficult to do a research without any limitations. This research has
also some limitations and barriers in this research project which had affect the

accuracy of the study, these are as follows:

e There were a small number of samples in both groups. Only 18 patients were
selected for this study and it was not sufficient enough for the study because
wider population were affected in this condition.

e The samples were collected only from the selected area of CRP
musculoskeletal department which could not be generalized the result for the

wider population of knee osteoarthritis in Bangladesh.
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This is the first study provided data on kinesthetic and balance exercise among
the patients with knee osteoarthritis in the perspective of Bangladesh, so there
were little evidence to support the result of this study and difficult to compare
with the other research.

Study was done from undergraduate level. So there were limited experience
with techniques and strategies in terms of the practical aspects of research. As
it was the first study so might be there were some mistakes that overlooked by

the supervisor and the honorable teacher.

40



CHAPTER-VI RECOMMENDATION & CONCLUSION

6.1. Recommendation:

As a consequence of this research it is recommended to do further study including
comparison of the conventional Physiotherapy alone and kinesthetic and balance
exercise with conventional Physiotherapy to assess the effectiveness of these

interventions with-

e This research is done by use of small sample size. So it is recommended for
next generation to done this research with large sample.

e Randomization control trial is the higher aches of evidence of quantitative
research to find out more valid result. In this research subjects were selected
by convenience sampling.

e Like other countries, knee osteoarthritis patients are likely to be an upcoming
burden for Bangladesh, for this reason, it is important to develop research
based evidence of Physiotherapy practice in this area. Physiotherapist’s

practice which is evidence based in all aspect of health care.

6.2. Conclusion:

The result of this experimental study have identified that the effectiveness of
kinesthetic and balance exercise with conventional Physiotherapy are better treatment
than the conventional Physiotherapy in patient with knee osteoarthritis. Participants in
trail group who received conventional Physiotherapy with kinesthetic and balance
exercise showed a greater benefit than those in only conventional Physiotherapy that
is control group, which indicate that the kinesthetic and balance exercise with
conventional Physiotherapy can be an effective therapeutic approach for patient with

knee osteoarthritis.

From this research the researcher wishes to explore the effectiveness of kinesthetic
and balance exercise with conventional Physiotherapy in patient with knee
osteoarthritis, which will be helpful to facilitate their rehabilitation and to enhance
functional activities.
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Knee osteoarthritis is the cause of global functional disability for elderly people which
have the manifestations are not only pain but also limitation in range of motion and
restriction to activities of daily living. From this research, researcher also concluded
the specific variables and comparison of their improvement rates. This will aid the
professionals to decide the specific evidence based protocol for applying interventions

in knee osteoarthritis patients.
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APPENDIX I
CONSENT FORM (ENGLISH)

Assalamu-alaikum,

| am Sharmin Akter, Student 4" Professional year B.Sc in Physiotherapy at
Bangladesh Health Professions Institute (BHPI), CRP. | shall have to conduct a
research and it is a part of my academic activity. My research title is “Effectiveness of
Kinesthetic and Balance Exercise along with Conventional Physiotherapy among
Patients with Knee Osteoarthritis”. Through this experimental research I will test the
hypothesis “Kinesthetic and balance exercise along with conventional Physiotherapy
is more effective than only conventional Physiotherapy for the treatment of patients
with knee osteoarthritis.

To fulfill my research project, 1 need to collect data. So you can be a respected
participant of my research and | would like to request you as a subject of my study. |
want to meet you couple of sessions, during your regular physiotherapy treatment. |
am assuring you that exercises which will be given are pain free and safe for you.

| would like to inform you that this is a purely academic study and will not be used for
any other purposes. | assure that all data will be kept confidential. Your participation
will be voluntary. You may have the right to withdraw consent and discontinue
participation at any time of the experiment. You also have the right not to answer a
particular question that you don’t like.

If you have any query about the study or right as a participant, you may contact with
me or my Supervisor Mohammad Habibur Rahman, Associate Professor of
Physiotherapy, BHPI.

Do you have any questions before | start?

So may | have your consent to proceed with the interview?

[ 1Yes 1 No
Signature of the participant .................cooeiiiiiiiiiiiin... Date ...............
Signature of the data collector ...................ooiiiiiiii. Date ...............
Signature of the Witness .............ccoiviiiiiiiiiiiiiinn, Date ................
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English questionnaire

Patient Name:

Patient code no:

APPENDIX IV

Mobile No:
Address:

Date:

This questionnaire was developed to identify the effectiveness of Kinesthetic and
Balance Exercise Along with conventional Physiotherapy .There are few question
listed in the below table and few possible answers were selected as per each question.

Its seems that you may feel comfortable in multiple answers of a single question but

please give tick (V) mark on single answer seems that you may feel comfortable in
multiple which seems most closely linked to you.

Part I: Socio demographic characteristics

SL No. Question Response
1. Age of the participant | ... (years)
2. Gender
Male
Female
3. Living area
Rural
Urban
4. Occupation
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Part I1: Medical Information

SL No. Question Response
5. Height

............ (m)
6. Weight

............ (Kg)
7. BMI

............. (Kg/m?)
8. Duration of pain

.............. (months)
Pretest data

Part I111: Pain related information

SL No. | Question Response
9. Current pain state in the knee at
resting position (please give a
circle in appropriate rating ) DLl |
1 1 1T T 1 |
0123 4 56 7 8 9 10
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Part IV: Range of motion related information

SL No. | Question Response
10. Flexion | ... (Degree)
11. Extension (Degree)

Part V: Disability related information

Instructions: Please rate the activities in each category according to the following

Scale of difficulty:

0 =none
1 = Slight

2 = Moderate

3 =Very

4 = extremely

Circle one number for each activity.

Total Score: %
SL No. Question Response
Pain:

12. Stiffness
e Walking 01234
e Stair Climbing 01234
e Nocturnal 01234
e Rest 01234
e Weight bearing 01234

13.Stiffness e Morning stiffness 01234
e Stiffness occurring 01234
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later in the day

14. Physical Function

Descending stairs
Ascending stairs
Rising from sitting
Standing

Bending to floor
Walking on flat
surface

Getting in / out

ofcar

Going shopping

Putting on socks

Lying in bed

Taking off socks
Rising from bed
Getting in/out of
bath

Sitting

Getting on/off toilet

Heavy domestic
duties

Light domestic
duties

0

1

1

1

1

3

3

3

1

1

1

1

1
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Post Test data

Part I11: Pain related information

SL No.

Question

Response

Current pain state in the knee at

resting position (please give a
circle in appropriate rating )

01 2

3 4 56 7 8 9

10

Part IV: Range of motion related information

SL No. | Question Response
10. Flexion | ... (Degree)
11. Extension (Degree)
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Part V: Disability related information

Instructions: Please rate the activities in each category according to the following

Scale of difficulty:
0 = none

1 = Slight

2 = Moderate

3 = Very

4 = extremely

Circle one number for each activity

Total Score: /96 = %
SL No. Question Response
Pain:
12. Stiffness
e Walking 01234
e Stair Climbing 01234
e Nocturnal 01234
e Rest 012314
e Weight bearing 01234
13.Stiffness e Morning stiffness 01234
e Stiffness occurring
later in the day 01234
e Descending stairs 01234
14. Physical Function
e Ascending stairs 01234
e Rising from sitting 01234
e Standing 01234
012314

e Bending to floor

e Walking on flat
surface
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Getting in / out of
car

Going shopping

Putting on socks
Lying in bed

Taking off socks

Rising from bed

Getting in/out
ofbath

Sitting

Getting on/off toilet

Heavy domestic
duties

Light domestic
duties

0

0

1

1

1

1

1

3

1

1

1

1

3

1

1

4
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Centre for the Rehabilitation of the Paralysed (CRP)
Department of Physiotherapy

CRE, PO CRIVChapaln, Savar, Dhaka-1343, Bangladesh
Tel; 830-27745964-5, Fax: B80-2-7745069, F-anall: contact@rrp-fanglidesh.ong, Wobsite: wivw. op-buanpladedh oy

Date: )G forAE

Raf:
Title:  Effectiveness of Kinesthetic and Balance Exercise along with
Conventional Physiotherapy in Patient with Knee Osteoarthritis

Conventional Physiotherapy for patients with Knee Osteoarthritis:

Isoimetric contractian :
sirengthening exercise ( isometric & sotonic)
Sl Ussue reledse
Patells mobilization { superior, inferior, lateral)
Kreee mahilizgtion
Siretehing exercise | uudriceps & hamstring)
Gupping
Wlavement wit's caonilizal on
Quadciceps strengthening execises,

o Vastus medizlis

I

< =

»  Vastus laternlis
e Reclus ‘emoris
10 Accessory movement
1 daint play techniyue
2. Elecirical masdalitics
« Jce
e |RR
e G aclivitics

4

.

Creling

|
Mohamnrad Lnwat Hossain

Assovizte Prolessor & Head ol Dept,
Phsietherapy Department
CRP, Savar, Dhaka-1343

franch Offices: CRE Wi, Pl fetipur, Olaba- i 216, Tel —L8OMGILG0001 78, 3052552, alNJJJJ & ﬁ ('IIP cmaum
B Giiivaura bacar, @2 Ashal O 27502k, CRPGobledapw: PO, Kazeldhzra, B.S <abnm, Dist Muulikseer, Mahilz £1711 &40
Ay a danar 10 CRP your qualify for a tax rebafe as the Govvamont of Bangladesh haw approved CRP a5 a Plnfanwc frstinition from February 206§
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log

Flead of the Physivtherapy Department

Centre for the Rehabilitation of the Paralyeed (CRP)

C'RP-Crapain Savar, Dhaka- 1243

Uhraugh Iead, Deporiment of physiotherapy, BHIY)

Suhject: Prayer for sceking permission te collect data lor conducting a research praject,
Sie,

With due respect snd humhble submission [ am Sharmin Akter a student of 4™
Professionai B.Se in Physiotherapy at Bangladesh [Tealth Professions Institute iBHPIL In
4 wear we have Lo do a research prizject Tor the partial fulfilliment of the requirement for
the degree of B.Sc in Physiotherapy. My research project title is. “Tilectivercss of
Kinasthetic and Balance Cxercise along with Conventional Physiotherapy smoeng Patients
withy Knee Ostcoarthritis”™, I8 s an expecimentz! study. [ am conducting this research
praject under supesrvision ol “aohammad Habibur Rahman, Associate Professor of
Physiotherapy, BHPI, CRP, | have chosen physictherapy musculoskeletal departmuent of
CRP, Savar to collect required dota. Now T am looking for vaur kind aporoval to siart

datz collection. T would like to assure that ansthing of my reseairch project will tol be
harmtul for the participants ond deparfment as well.

So, | therefore pray and bope that vau warld he kind encugh te give me permission for

datn colleetion and oblige thereby. E)
At
ihry16

Yours faithiully

Sharnzin Akter

l{o” o 532 3k \
’ |74 \

Session: 2013-2014 4’* '
Student of 4% Professional B.Sc in Physiotherapy M
Department of Physiotherapy Qé&%

BHPL, CRI* Savar. Dhaka - 1343 {#’
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