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Abstract

Purpose: To find out the effectiveness of eccentric strengthening and concentric
strengthening of hamstring muscles along with conventional physiotherapy for the
patients with knee osteoarthritis. Objectives: To assess the effect on pain and
disability of knee osteoarthritis patients after applying eccentric versus concentric
strengthening exercise of hamstring muscles along with conventional physiotherapy.
Methodology: The study was a quantitative clinical trial. 60 patients were allocated based
on inclusion and exclusion criteria. The age range was 32- 75 years old. They received 6
sessions of treatment for 3 weeks. Numeric pain rating scale (NPRS) & WOMAC were
used in the study to see the effectiveness in the pretest and posttest values of pain and
disability. Results: Among 60 participants with knee OA in this study, 30 participants
received eccentric strengthening exercise of hamstring muscles and 30 participants
received concentric strengthening exercise of hamstring muscles along with conventional
physiotherapy. Each participant of both experimental and control group scored on
Numeric Pain Rating Scale (NPRS) and WOMAC before and after completion of
treatment. Wilcoxon Signed ranked test applied to the post-test pain score of the
participants in both groups were revealed a statistically significant difference at the level
of P= 0.000 (P< 0.05). Following application of treatment, the study found that the
eccentric strengthening group showed a significant improvement (p<0.05) in some cases
than the concentric strengthening group. The eccentric strengthening of hamstring
muscles along with conventional physiotherapy showed better improvement than
concentric strengthening of hamstring muscles along with conventional physiotherapy for
the patients with knee osteoarthritis. Though both groups were effective in posttest values
and their P values were significant (P< 0.05). The eccentric group showed more
significance in 6 more points among 24 points of WOMAC index. Conclusion: The
quantitative clinical trial showed that eccentric strengthening of hamstring muscles along
with conventional physiotherapy were more effective than concentric strengthening on
hamstring muscles along with conventional physiotherapy for the patients with knee

osteoarthritis.

Key words: Osteoarthritis, knee OA, eccentric strengthening, concentric strengthening.



CHAPTER-I INTRODUCTION

1.1 Background

Osteoarthritis is one of the most common arthritic conditions treated medically around
the world. Osteoarthritis affects about 3532 persons per 100,000 in the United States
(Guermazi et al., 2012). Osteoarthritis is a form of joint disease caused by the
deterioration of joint cartilage and bone beneath it (Cyrus et al., 2014). Osteoarthritis is
a prominent cause of disability, affecting 10% of men and 20% of women over the age
of 60, and one-fifth of people with osteoarthritis have depression and anxiety symptoms
(Stubbs et al., 2016). According to Hafez et al., (2013), osteoarthritis (OA) is a serious
public health problem that causes functional impairment and lowers quality of life
(QOL) around the world, as documented by the World Health Organization.
Osteoarthritis causes a variety of physical, psychological, and socioeconomic
difficulties. Knee osteoarthritis causes significant disability, such as decreased
ambulatory function and daily living tasks. Osteoarthritis typically affects the knee
joint, and it is believed that 10% of adults over the age of 60 have knee osteoarthritis

symptoms, resulting in significant pain and physical disability (Chang et al., 2016).

In the United States, OA is one of the most frequent joint ailments. Because of
population aging and obesity, the prevalence of OA is expected to rise. It was formerly
thought to be a "wear-and-tear" of articular cartilage condition caused only by aging
and unrelated to inflammation (Stubbs et al., 2016).

Osteoarthritis affects 12% of the population between the ages of 25 and 74 years. We
discovered radiological evidence of osteoarthritis in the minor joint of the hand in more
than 80% of the population over the age of 70. Radiographic osteoarthritis of the knees
affects roughly 34% of the population over 45 years old in the United Kingdom, while
radiographic osteoarthritis of the hips affects 19% of the people over 55 years old.
Knees with osteoarthritis, up to two-thirds of which experience symptoms of the disease
(Baar et al., 2008). A joint loses cartilage in knee osteoarthritis, and the bone grows to
try to repair the damage. Instead of making things better, the bone grows unnaturally,
aggravating and exacerbating the individual's agony. For example, the bone can become
deformed or abrasive, causing pain and instability in the joint (Fransen & McConnell,

2015). According to the Framingham Osteoarthritis Study, 10% of participants aged 63
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and up experienced clinical knee osteoarthritis in addition to radiographic abnormalities
(Fransen & McConnell, 2008). Women, older persons, and those who are obese or have
a history of knee injuries have a moderate to considerably elevated risk of knee
complaints and radiographic and symptomatic osteoarthritis, according to many
osteoarthritis incidences studies (Murphy et al., 2015).

Knee osteoarthritis (OA) is the most common cause of pain and impairment in the
elderly (Wylde et al., 2016). Though the pathogenesis of the illness is still unknown
and under investigation, it is known that knee OA is complex in nature. Various non-
modifiable and modifiable risk factors for the development of knee OA are discussed.
According to Linn et al. 2012, women over 50 have a higher rate of osteoarthritis than
men of the same age group. Although numerous theories have been offered, there is
some evidence that sex hormones have a role in osteoarthritis development. Both
diabetic mellitus (DM) and osteoarthritis ensure their mutual coexistence to increase
the project, according to King et al., 2015.

According to Glyn-Jones et al., 2015, osteoarthritis is one of the leading causes of pain,
disability, and socioeconomic burden in the world. Knee OA primarily affects the three
compartments of the knee joint (medial, lateral, and patellofemoral joint), and it usually
develops slowly over a period of 10 to 15 years, interfering with daily activities and
performance.

Nonmodifiable risk factors include hereditary (genetic mutations that may predispose
an individual to the development of OA of the knee) and congenital (risk factors that
cannot be modified) (inherited abnormalities in the shape of the bones of the knee joint).
Modifiable risk factors are those that can be targeted for treatment and so modified or
altered (for example, obesity), as well as being adjustable (Lespasio et al., 2017).
Obesity is typically a substantial risk factor for incident knee OA, according to Muraki
et al 2013, due to probable sources of mechanical stress over the knee joint.

The primary cause of OA including age, obesity, genetics, occupation as well as
prolonged standing, sports, multiple metabolic disorders (Conaghan et al., 2008).
Another study shows the factors that are responsible for primary osteoarthritis are
crystals presents in joint fluid or cartilage, very high bone mineral density, any trauma
to the joint, peripheral neuropathy and joint hyper mobility can also be responsible
(Mounach et al., 2008). The causes of secondary osteoarthritis of the knee are valgus
and varus deformities of the knee, Rheumatoid arthritis, infection, TB,

hyperparathyroidism, overuse of intra articular steroid therapy (Conaghan et al., 2008).

2



Obesity is often a substantial risk factor for incident knee OA, according to Muraki et
al 2013, due to probable causes of mechanical stress over the knee joint. Because males
have stronger muscle strength than women, participation of muscle strength may
compensate for the mechanical stress on the joint, lowering the chance of disease
incidence in men.

Knee osteoarthritis is one of the most frequent debilitating diseases in Bangladesh,
affecting both adult males and females (Connor, 2007). In Bangladesh, osteoarthritis
affects specific joints more than others in certain ethnic groups. In this country, the
prevalence of osteoarthritis among ethnic groups is on the rise. Approximately 89.6%
of participants did not have osteoarthritis, while 10.4% were identified as having
osteoarthritis. Chakma, Marma, Tripura, and Tanchyanga accounted for 72.7 percent,
15.1 percent, 6.5 percent, and 5.7 percent of the participants, respectively (Islam et al.,
2016).

Another study found that female gender is also a strong risk factor for knee OA,
possibly because of muscular strength compensating for mechanical stress. Because
males have stronger muscle strength than women, participation of muscle strength may
compensate for the mechanical stress on the joint, lowering the chance of disease
incidence in men. Knee osteoarthritis is one of the most frequent debilitating diseases
in Bangladesh, affecting both adult males and females (Connor, 2007).

Pain is the most common symptom of osteoarthritis (Conaghan et al., 2008). The
majority of OA knee pain is restricted to the anterior or medial portions of the knee and
the upper tibia (Robert & Petrella, 2010). Swelling might be intermittent (effusion) or
continuous (large osteophytes or capsular thickening) (Lawrence et al., 2008). After a
period of rest, stiffness develops, which gradually dissipates with movement (Veerapan
et al., 2007). Soft tissue compliance is reduced because of degenerative changes and
subsequent inflammatory processes. Additionally, as the subchondral microfractures
heal, callus forms, resulting in a loss of joint motion and stiffness. Patients generally
limit their activities due to joint pain, stiffness, and potential effusion, resulting in a loss
of end-of-range movement (Chapple et al., 2011). Tenderness and coarse crepitus can
be elicited with minimal effort (Conaghan et al., 2008). In severe disease, crepitus can
progress from modest cracking to loud noises. As a result of effusions, loss of
proprioception, ligamentous control, and negative pressure inside the joint all

contribute to joint instability in OA (Veerapan et al., 2007). Going up and down stairs



usually makes patella-femoral pain worse. Due to increased pressure in the subchondral
bone, discomfort becomes worse at night and during rest (Robert & Petrella, 2010).
People with knee osteoarthritis (OA) seek medical help for a variety of reasons, but the
causes of pain are complex, and radiographs, which are the gold standard for clinical
imaging in OA, are frequently out of sync with symptoms. Many consider synovial
alterations in OA to be a subsequent response to cartilage degradation, but others argue
that they are a key driver of OA and may be partially responsible for pain and disease
progression (Hall et al., 2014). The doctor will look for any signs and symptoms that
are usually related with osteoarthritis during the physical examination. The doctor will
search for swelling in the joints and discomfort in the joints. Joint range of motion is
reduced, and obvious joint deterioration is seen (i.e., bony growths). X-rays are
commonly utilized in imaging tests to confirm the diagnosis of osteoarthritis.
Osteophytes at the joint borders, joint space constriction, and subchondral bone
sclerosis can all be shown on X-rays. The layer of bone right beneath the cartilage is
known as subchondral bone. While MRI (magnetic resonance imaging) is a more
sensitive imaging technique, it is less common (Silverwood et al., 2015).

Chronic muscular inhibition is frequently associated to chronic pain, and it leads to
muscle atrophy and weakening (Chapple et al., 2011). The quadriceps muscle, which
is responsible for knee extension, is particularly weak and withering (Robert &Petrella,
2010). Muscle atrophy can make a joint appear larger (Veerapan et al., 2007).

Aerobic exercise of adequate intensity (e.g., walking, cycling) stimulates muscle
oxidative enzymes and capillarization, resulting in increased peak oxygen
consumption. Increased oxygen intake has an inverse relationship with morbidity and
death, makes every submaximal daily work simpler (in terms of effort). As a result,
increasing fitness may improve quality of life by allowing a wider range of everyday
tasks to be performed, therefore enhancing physical function (Fransen et al., 2015).
Physiotherapy's main goals are to educate the patient, care givers, and relatives, to
relieve symptoms including pain and stiffness, and to preserve joint motion and
function by slowing disease progression (Reijman et al., 2007), Strengthen weak
muscles around the arthritis joint, promote proper function, and reduce disability
(Kornaat et al., 2006). Individuals with a range of diseases, such as post-operative rehab
and knee osteoarthritis, may benefit from patella mobilizations (Michael et al., 2010).

Knee mobilizations have been utilized to treat knee disease in several studies. To



prevent patellar tendon adhesion and increase patellofemoral joint reactivity, patella
mobilization is essential (Hurst et al., 2010)

Strengthening, cardio, flexibility, and skills/balance are the four physical performance
areas that most exercise therapies for OA fall under. The health advantages are, in
theory, specific to the type of exercise. Strengthening primarily improves local muscle
function and proprioception to improve joint stability and local biomechanical
functioning, whereas aerobic activity to improve cardiorespiratory fitness can improve
sleep and well-being and reduce, whereas strengthening primarily improves local
muscle function and proprioception to improve joint stability and local biomechanical
functioning. However, because both types of exercise have been shown to relieve pain
and enhance function, they are both recommended in the most recent guidelines. Range
of motion (ROM) exercise, in addition to strengthening and aerobic exercises, is
thought to be effective in improving symptoms and function. This is especially effective
when the periarticular soft tissue's functional and structural characteristics have been
damaged due to acute knee swelling or extended joint immobilization. Other forms of
exercise that include mind and body components, such as Tai Chi and Yoga, are gaining
popularity due to their ability to improve symptoms and function. It's likely that they
could have additional benefits in persons with OA, such as reducing central
sensitization and modulating the inflammatory response (Goh et al., 2016).

According to 2010 World Health Organization research, Physical activity is "any
movement produced by skeletal muscle that involves energy expenditure. An "exercise
program" is defined as a planned, scheduled, and repeated physical activity over a
period of time (Bouchard and colleagues, 2007). For persons with knee OA,
international recommendations recommend a variety of nonpharmacological therapy,
including exercise, as the first line of treatment (Fransen et al., 2015).

Knee extensor muscle weakness has been observed in people with osteoarthritis. Knee
extensor muscle weakness has been identified as a risk factor for knee osteoarthritis,
particularly in women, according to individual research (lestad et al., 2014). Both the
hamstring and quadriceps muscles are damaged together in knee osteoarthritis. The
hamstring muscle is more impacted in both of them. For obvious reasons, hamstring
strengthening exercise is included with quadriceps strengthening exercise in the
physiotherapy management of knee osteoarthritis. The hamstring muscle is more
affected by OA knee than the quadriceps muscle. (Adegoke and colleagues, 2007).



1.2 Rationale

Osteoarthritis (OA) is a clinical term for a group of degenerative disorders characterized
by increasing articular cartilage deterioration, subchondral bone remodeling, and a
restricted synovitis. The condition is referred to as an illness or as part of an age-related
transformation process. It affects twice as many women as it does males, and its
prevalence rises with age, with a sharp increase after 60 years. Daily functional tasks
become increasingly challenging for people with progressing symptomatic knee OA.
Knee OA, in fact, causes greater handicap in non-institutionalized adults aged 50 and
over in terms of walking, stair climbing, and housekeeping than any other condition.
The majority of the current evidence indicates that there is no effective treatment for
osteoarthritis, and that recommended drugs provide little help to those with the illness.
In the Centre for the Rehabilitation of the Paralyzed (CRP) of Musculoskeletal Unit,
Savar, Dhaka, there are many common treatment programs for knee joint osteoarthritis,
such as soft tissue mobilization technique, patellar mobilization, active free range of

motion, knee gaping, Ice, UST, IRR, and so on.

Muscle weakness in the lower limbs, particularly in the quadriceps and hamstrings, is
linked to femorotibial knee osteoarthritis, which leads to disease development. The
hamstring muscle is more impacted than the quadriceps muscle, according to studies.
When walking, especially downhill, the functional impairment caused by knee
osteoarthritis presents itself most when the muscles are called upon to contract
eccentrically. Many writers argue that eccentric muscle contraction is more effective
than concentric muscle contraction because extending contraction is better than
shortening contraction, and residual muscular exhaustion occurs after 6 seconds in
eccentric contraction against 5 seconds in concentric contraction. As a result, the force
exerted during eccentric contraction is greater than that exerted during concentric

contraction.

Research shows that significant improvement and reduce pain and increased joint range
of motion of the knee joint by strengthening exercise of knee joint muscles.
(Minoonejad., 2010)



The aim of the study was to find out the effectiveness between eccentric strengthening
exercise and concentric strengthening exercise of hamstring muscles along with

conventional physiotherapy given worldwide among the patients with knee OA.

So, the purpose of this study is to compare between effectiveness between eccentric
strengthening exercise and concentric strengthening exercise of hamstring muscles
along with conventional physiotherapy and to find out which is the important

intervention for this condition.

1.3 Aim

The aim of this study to compare the effectiveness between eccentric strengthening
exercise of hamstring muscles and concentric strengthening exercise of hamstring

muscles along with conventional physiotherapy.



1.4 Objectives

e To find out the effectiveness of eccentric versus concentric strengthening
exercise of hamstring muscles along with conventional physiotherapy for the
patients with knee osteoarthritis.

e To find out the socio-demographic factors affect the level of pain and
functionaldisability within and between groups

e To measure pain level before and after introducing eccentric versus
concentricstrengthening exercise of hamstring muscles.

e To check the strength and integrity of the muscles.

e To measure the joint range of motion.

e To compare functional disability before and after introducing eccentric versus
concentricstrengthening exercise of hamstring muscles for the patients with

knee osteoarthritis.



1.5 Hypothesis
Null Hypothesis

Ho:1-u2 = 0 or pul >p2, where the experimental group and control group mean

difference is not same or control group is higher than experimental group.
Alternative Hypothesis

Ha: pl-u2 # 0 or pul #u2 where the experimental group and control group mean

difference is not same.

Where,

Ho= Null hypothesis

Ha = Alternative hypothesis

p1 = Mean difference in initial assessment

p2 = Mean difference in final assessment



1.6 Operational definition

Knee Osteoarthritis: Knee Osteoarthritis is a degenerative joint disease
characterized by pain atknee which is the barrier to do daily activities properly,

decreased joint range of motion, difficulty to perform activity daily life (ADL).

Functional disability: Functional disability or diversity is a politically and socially
correct termfor special needs, disability, impairment and handicap, which began to

be used in Spain in scientific writing, at the initiative of those directly affected, in
2005. A functional disability limits a person’s ability to perform physical activities,
have a significant sensory impairment, need long-term care, use assistive devices,
technology or exercises.

Conventional Physiotherapy

Physiotherapy interventions that are widely accepted and practiced by the mainstream

medical community are called Conventional Physiotherapy.

Eccentric contraction: Eccentric movement is when the muscle lengthens
while producingforce. The amount of force exerted by muscle is lower than the

external force.

Concentric contraction: Concentric movement is when the muscle shortens
while producing force (contracting themuscle). The amount of force exerted

by muscles is greater than the external force.
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CHAPTER -1 LITERATURE REVIEW

Osteoarthritis (OA) of the knee is the most common cause of pain and impairment in
the elderly (Wylde et al., 2016). When cartilage is lost in the knee, the bone develops
to try to heal the injury. However, instead of making things better, the bone develops
unnaturally and exacerbates the problem. 2008 (Fransen & McConnell). Osteoarthritis
(OA) is a type of joint disease that results from breakdown of joint cartilage and
underlying bone (Cyrus et al., 2014). According to Glyn-Jones et al. 2015, osteoarthritis
IS @ major source of pain, disability, and socioeconomic burden throughout the world.
The disorder's epidemiology is multifaceted and complicated, including genetic,
biochemical, and biomechanical components. Joint-specific etiological variables are
also present. Although joint replacement is an effective therapy for symptomatic end-
stage arthritis, functional results can be poor, and prostheses have a limited lifetime. As
a result, the focus is turning to disease prevention and early osteoarthritis therapy. Joint
space narrowing due to articular cartilage degradation and disappearance, sharpness of
articular edges and intra-articular structures e.g., tibial tubercules, bony sclerosis,
osteophytes, and marginal lapping, and bony cysts are the most common alterations in
knee OA (Brandt., 2001).

The genesis of OA is multifactorial, and it may be thought of as the result of a complex
interaction between systemic and local variables. Age, female gender, obesity, knee
injury, repetitive usage of joints, bone density, muscle weakness, and joint laxity all
have a role in the development of joint osteoarthritis, especially in weight-bearing
joints. Modifying these variables may help to lower the chance of osteoarthritis and the
pain and impairment that comes with it (Yuging., 2010).

According to Berenbaum 2013, osteoarthritis (OA) has long been thought to be a wear
and tear disease that results in cartilage loss. OA was once thought to be the primary
result of any procedure that resulted in increasing strain on a single joint or cartilage
matrix instability. The patello-femoral and medial tibiofemoral compartments of the
knee are the most commonly affected by OA (Robert & Petrella, 2010). Pain is the most
common symptom of osteoarthritis (Conaghan et al., 2008). The majority of OA knee
pain is restricted to the anterior or medial portions of the knee and the upper tibia
(Robert & Petrella, 2010). Going up and down stairs generally makes patella-femoral

discomfort worse. Due to increased pressure in the subchondral bone, discomfort
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becomes greater at night and during rest (Robert & Petrella, 2010). The production of
osteophytes at the joint borders, joint space narrowing, sub-chondral sclerosis, sub-
chondral cyst formation, and chondrocalcinosis are the most common radiographic
findings. It is expected that 40 percent to 80 percent of persons who have radiographic
abnormalities will have symptoms. Symptomatic knee OA is common among elderly
individuals globally (10% to 30%), especially in rural areas with high occupational
physical demands. (Busija and colleagues, 2010)

According to the Framingham Osteoarthritis Study, 10% of participants over the age of
63 had symptomatic knee osteoarthritis with radiographic abnormalities (Fransen &
McConnell, 2008). Women, older persons, and those who are obese or have a history
of a knee injury have a moderate to considerably elevated risk of knee complaints, as
well as radiographic and symptomatic osteoarthritis, according to osteoarthritis
incidence research (Murphy et al., 2015). Chronic OA of the lower limb joints
eventually leads to a loss of physical fitness, which increases the risk of cardiometabolic
co-morbidity and early death (Hochberg., 2008). Osteoarthritis is the most prevalent
kind of arthritis, which is a degenerative joint illness marked by cartilage loss over time
(OA). In the United States, OA of the knee affects 28% of persons over the age of 45
and 37% of adults over the age of 65 (Lawrence et al., 2008).

Deep, agonizing pain is described by those with symptomatic OA of the knee. Pain is
intermittent in early disease and is most typically related with joint usage. Symptomatic
illness worsens in many patients, and pain becomes more chronic and might occur at
rest and at night. When movement is resumed after a period of rest, the joint feels stiff,’
resulting in normal discomfort and difficulties. Crepitus or deep ‘creaking' noises on
movement are common in those with severe illness, as is a limited range of joint action.
Daily functional tasks become increasingly challenging for people with progressing
symptomatic knee OA. In fact, among non-institutionalized adults 50 years and older,
knee OA is more responsible than any other condition for difficulty in walking, stair
climbing, and housework (Davis., 2011). In severe illness, crepitus can progress from
modest cracking to loud noises. As a result of effusions, loss of proprioception,
ligamentous control, and negative pressure inside the joint all contribute to joint
instability in OA (Veerapan et al., 2007).

Although the exact origin of OA is unknown (Mounach et al., 2008). Age, obesity,
heredity, employment as well as extended standing, sports, and numerous metabolic

diseases are thought to be the key causes (Conaghan et al., 2008). Secondary
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osteoarthritis of the knee can be caused by valgus and varus deformities of the knee,
Rheumatoid arthritis, infection, TB, hyperparathyroidism, and extensive intra-articular
steroid therapy (Conaghan et al., 2008). According to Mohig et al., "The best therapy
for knee osteoarthritis is prevention”. When the patient's symptoms match the physical
and radiological results and all other options have been tried, surgery is recommended.
Especially weakness and wasting of the quadriceps muscle which is responsible for the
knee extension (Robert & Petrella, 2010). Chronic oedema of synovial membrane and
capsule makes the joint appear large. Muscle atrophy may also make the joint look
bigger (Veerapan et al., 2007). The pain associated with OA is frequently triggered by
physical exertion. Climbing stairs, getting out of a chair, and walking long distances
are all painful for those with OA of the knee. The stiffness in the morning normally
lasts less than 30 minutes (Zhang & Jordan, 2010). In fact, among non-institutionalized
adults 50 years and older, knee OA is more responsible than any other condition for
difficulty in walking, stair climbing, and housework (Lane et al., 2011).

The diagnosis of osteoarthritis is based on two main objectives. When diagnosing
osteoarthritis, the doctor must first distinguish it from other kinds of arthritis. It's also
crucial to figure out whether a patient has primary osteoarthritis or osteoarthritis that's
caused by another disease or condition. Osteoarthritis must be diagnosed early and
accurately to evaluate relevant treatment choices. The doctor will use the following
tools to diagnose osteoarthritis: Past medical problems, allergies, treatments, and
surgical operations, as well as current medical difficulties, will be included in the
medical history (Vincent et al., 2012).

The doctor will look for any signs and symptoms that are usually related with
osteoarthritis during the physical examination. The doctor will search for swelling in
the joints and discomfort in the joints. Joint range of motion is reduced, and obvious
joint deterioration is seen (i.e., bony growths). X-rays are commonly utilized in imaging
tests to confirm the diagnosis of osteoarthritis. Osteophytes at the joint borders, joint
space constriction, and subchondral bone sclerosis can all be shown on X-rays. The
layer of bone right under the cartilage is known as subchondral bone. While MRI
(magnetic resonance imaging) is a more sensitive imaging technique, it is less common
(Silverwood et al., 2015). Muscle atrophy and weakening are common side effects of
persistent muscular inhibition, which is linked to chronic pain (Chapple et al., 2011).
The prevention of joint injuries would result in a 14-25% decrease in the prevalence of
osteoarthritis (Takeda et al., 2011).
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Most patients with osteoarthritis are handled in primary care, and the prevalence of
knee osteoarthritis is high enough that modest community-based therapies are required
(Andre et al., 2008). The goal of treatment is to reduce discomfort while maintaining
function. The role of various types of exercise treatment in osteoarthritis is gaining
popularity (O'Reilly et al., 2016). There is currently no cure for osteoarthritis. Disease-
related characteristics, such as diminished muscular function and fitness, can,
nevertheless, be improved by exercise. For patients with osteoarthritis, international
recommendations recommend a variety of non-pharmacological therapies, including
exercise, as the first line of therapy (Fransen & McConnell, 2008).

Several scientific organizations have released recommendations and guidelines for the
treatment of osteoarthritis. However, most of them are generated by national
organizations or are limited to the use of certain therapies, such as physical therapy or
specific pharmacological classes in many cases. Many OA management
recommendations across organizations, controversies persist, and they are related to the
use of some non-pharmacological interventions (e.g. acupuncture, knee braces, heel
wedges) and, within pharmacological treatments, the pharmacological class of
symptomatic slow-acting drugs in osteoarthritis (SYSADOAS), which is primarily
represented by glucosamine sulfate and chondrocyte growth factor. (Reginster et al.,
2015).

Clinical trials in OA suffer from a large placebo effect, and most pharmacological
treatments are shown to have a mild-to-moderate effect over oral placebo. Intra-
articular hyaluronic acid emerged as the most effective treatment for knee OA pain,
with an effect size in the mild-to-moderate range over oral placebo (Rieger, 2008).
There is sufficient evidence to support the use of a variety of physiotherapy techniques
in the treatment of osteoarthritis of the knee joint (Arshad et al., 2015). The treatment
of OA is determined by the number of joints involved, the stage of the disease, the
severity of the symptoms, the patient's age, and his or her functional requirements
(Lawrence et al., 2008).

According to Lyons 2017, open kinetic chain workouts improve function and decrease
discomfort. Previous research has shown that these sorts of exercises isolate the
quadriceps muscle, allowing it to be flexed safely and strengthened. With an exercise
programed, pain is reduced, and functional capacity is improved, which is consistent
across all pain measurements (O'Reilly et al., 2016). In terms of decreased knee pain,

high-quality research suggests that therapeutic-based exercise gives a short-term effect
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that lasts for at least two to six months after formal therapy is stopped. Another
limitation identified by patients with knee OA is a lack of physical fitness. Increasing
muscle oxidative capability increases physiological reserve for aerobic capacity.
Increased oxygen intake has an inverse relationship with morbidity and death and
makes every submaximal daily work simpler (in terms of effort). As a result, increasing
fitness may improve quality of life by allowing a wider variety of everyday chores to
be performed, therefore enhancing physical function (Fransen et al., 2015).
Physiotherapy's main goals are to educate the patient, care givers, and relatives, to
relieve symptoms including pain and stiffness, and to preserve joint mobility and
function by slowing disease progression (Reijman et al., 2007), Strengthen weak
muscles around the arthritic joint, promote proper function, and reduce disability
(Kornaat et al., 2006). The disuse atrophy of the quadriceps femoris muscle that
accompanies knee joint discomfort demonstrates the importance of muscle in the
formation and function of joints. The American Academy of Orthopedic Surgeons has
identified quadriceps muscle weakness as a risk factor for structural injury to the knee
joint. Muscle weakening impairs the anteroposterior stability of the knee joint, making
patients feel unstable. This leads to a loss of personal confidence, as well as diminished
performance and independence in everyday tasks, resulting in impairment and
dysfunction in knee OA patients (2007, Adegoge et al.). According to Joshua et al.
(2016), prescribing resistance training (RT) activities is an important part of managing
knee osteoarthritis (OA).

Strengthening, cardio, flexibility, and skills/balance are the four physical performance
areas that most exercise therapies for OA fall under. To increase joint stability and local
biomechanical functioning, strengthening mostly improves local muscle function and
proprioception. However, because both types of exercise have been shown to relieve
pain and enhance function, they are both recommended in the most recent guidelines
(Goh et al., 2016). Research by Potts et al. 2013 found recent findings that were
compatible with the use of exercise and mobilization in particular. Furthermore, the
Osteoarthritis Research Society International (OARSI) guidelines urge that patients be
referred to physiotherapy, as well as patient education and self-management,
cardiovascular and muscle strengthening activities, thermal modalities, and

acupuncture.
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Muscle weakness in the lower limbs, particularly in the quadriceps, is linked to knee
osteoarthritis, which leads to disease development. Muscle strengthening as part of the
therapeutic arsenal for the medical treatment of knee osteoarthritis is becoming
increasingly popular. The eccentric contraction of the quadriceps muscles appears to
play a key role in walking and other daily activities, providing regulation of knee
bending (cushioning) and active joint stability. In terms of functional improvement in
knee osteoarthritis, regimens for isokinetic muscle training in mixed concentric-
eccentric mode have demonstrated superior outcomes than concentric mode alone
(Anne et al., 2014). Although eccentric exercise may be more beneficial than splinting
or other physical treatments in treating tendinosis, it was no more successful than any
other treatment during a competitive sports season (Wasielewski., 2007). According to
Dewey et al. 2008, therapies such as physiotherapy functional exercises after discharge
from the hospital result in a short-term improvement following primary Total Knee
Arthroplasty. Small to moderate effect sizes were seen, with no long-term benefit.
The hamstring muscle is more affected by knee OA than the quadriceps muscle. As a
result, physiotherapists who have previously concentrated on strengthening the
quadriceps muscle in knee OA patients must now incorporate hamstring strengthening
into their treatment plans. The quadriceps to hamstring muscle strength ratio is critical
for knee stability and protection against excessive load (Hafez et al., 2013).

Until recently, the H: Q ratio was determined by the concentric strength of these two
muscle groups. Co-activation of various muscle groups has been seen, and it occurs via
opposing contraction patterns. The quadriceps contract concentrically whereas the
hamstrings contract eccentrically during leg extension. During leg flexion, however,
the hamstrings contract concentrically and the quadriceps eccentrically (Coombs and
colleagues, 2002). Various researchers have measured and reported on the strength
connection between the quadriceps femoris and hamstring muscles. The quadriceps to
hamstring muscle strength ratio is vital for knee stability and protection from excessive
stress. For ostensibly healthy persons, the isotonic Q:H ratio is 3:2, although it is known
that this ratio is lower in OA patients. (Adegoge et al., 2007) It has been shown that
strengthening the hamstring muscle improves the functional capacity of a defective
knee. This is likely because an increase in total hamstring and quadriceps strength, as
well as an increase in the H:Q ratio, may reduce anterior-lateral tibia subluxation (P.
Kannus, 1998.).
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Despite the quadriceps involvement in the stability of the knee joint, only the hamstring
muscles in the sample analyzed showed an inverse relationship between IL-6 plasma
concentrations and muscular resistance. Because hamstring muscles govern knee
flexion and hip extension, balance the head, arms, and torso over the legs, and maintain
stability during mobility tasks, hamstring strength is more important than quadriceps
strength in functional activities (Maly et al., 2006). The decrease in H/Q balance found
might be attributable to a more pronounced fall in hamstring muscle torque in
comparison to quadriceps torque. (Croce et al., 1996). The capacity of these muscles to
protect the joint from mechanical overload is reduced when knee extensor and flexor
strength is reduced (Teixeira and Olney, 1995). Both the hamstring and quadriceps
muscles are strengthened, and muscular resistance is increased in an attempt to
reestablish or enhance muscular balance, lessening the impact of OA on the older

person's functioning (Slemenda et al., 1998).
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CHAPTER - 11 METHODOLOGY

This research was clinical trial of this quantitative research design to evaluate the
effectiveness of eccentric versus concentric exercises of hamstring muscles in patients
with knee joint osteoarthritis.

To identify the effectiveness of this treatment regime, Numeric Pain Rating Scale
(NPRS) and The Western Ontario and McMaster Osteoarthritis Index (WOMAC) were
used as measurement tools for measuring the pain intensity and disability caused by
osteoarthritis. All patients signed an informed consent form prior to their inclusion into

the study.

3.1 Study design:

The researcher chose clinical trial of this quantitative research. This study design
fulfilled the aim and objectives of the research. The total number of patients could be
60 which was divided into two group. Subjects were allocated into two groups:
Eccentric strengthening exercise of hamstring muscles (Group A, n= 30), Concentric

strengthening exercise of hamstring muscles (Group B, n= 30).

A before exercise and after exercise program was administered with each subject of
both groups to compare the pain effects, and functional ability before and after the

treatment. The design could be shown by flowchart —
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Flowchart of the phases of Quantitative Clinical Trial

Assessed for eligibility ( n=84)

Excluded (n= 24)

\ 4

+ Not meeting inclusion criteria
(n=13)
+ Declined to participate (n=11)

Outdoor Knee osteoarthritis patients

. 4

60 patients were selected with knee osteoarthritis

Quantitative clinical trial (n=60)

|

Group A (n=30)

|

Group B (n=30)

Received eccentric strengthening exercise Received concentric strengthening
of hamstring muscles along with exercise of hamstring muscles along with
conventional physiotherapy conventional physiotherapy

Follow up after 6 sessions

A 4

Outcome analyzed
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A flowchart for a quantitative clinical trial of a treatment program including eccentric
exercise along with conventional physiotherapy versus concentric exercise along with
conventional physiotherapy for the patients with knee osteoarthritis.

3.2 Study area:

The study area was Musculoskeletal Outpatient Unit of Physiotherapy Department of
Centre for the Rehabilitation of the Paralyzed (CRP), Savar, Dhaka.

3.3 Study population:

The study population was the patients diagnosed with knee osteoarthritis in the
Musculo-skeletal Unit of Physiotherapy Department at CRP, Savar, Dhaka. The study
population must fulfill the inclusion criteria of the study.

3.4 Sample size:

In this study, 60 participants were selected according to inclusion and exclusion criteria.
30 participants will in group A and 30 participants will in group B.

3.5 Sampling technique:

Simple Sampling Technique was used in this study. Subjects, who met the inclusion
criteria, was taken as sample in this study. 60 patients with knee osteoarthritis was
selected from outpatient musculoskeletal unit of physiotherapy department of CRP,
Savar and then 30 patients was assigned to group A for the treatment approached of
eccentric strengthening exercise of hamstring muscles along with conventional
physiotherapy and 30 patients to the group B for the treatment approached of
concentric strengthening exercise of hamstring muscles along with conventional

physiotherapy treatment.
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3.6 Inclusion criteria:

e Patient who was diagnosed with knee osteoarthritis by physical examination
and by radiographic evidence.

e Both male and female were included.

e Subjects who willingly participated who were diagnosed with knee OA.

e Subjects whose age were less than 75 with knee OA patients were included.

e Knee OA pain in either one knee joint or both.

e Patients who were receiving to Physiotherapy from musculoskeletal unit of
CRP. (Fransen & McConnell, 2015)

3.7 Exclusion criteria:

e Any history of recent surgery or fracture of femur, tibia, fibula, or foot bones.
e Any history of pathological condition (malignancy, heart disease etc.).

e Any history of osteoporosis.

e Any previous or current history of psychiatric or psychological treatment.

e Any intra-articular or epidural injection in the last 6 months.

e Patient with severe psychological problem.

e Patients age more than 75 years. (Fransen & McConnell, 2015).
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3.8 Methods of data collection:

The data collection procedure was carried away by an examiner who had no connection
with this research. This procedure conducted through assessing the patient based on
inclusion and exclusion criteria, pretest data collection, 6 treatment sessions and final

post test data collection.

After screening the patient at department and the patients were assessed and treated by
the qualified physiotherapist. Sixty participants were chosen based on the inclusion
criteria and they were given 6 sessions of treatments individually. Eccentric exercise
(30) for the group A and concentric exercise (30) for the group B. Group A received
Eccentric strengthening exercise of hamstring muscles along with conventional
physiotherapy and Group B received concentric strengthening exercise of hamstring

muscles along with conventional physiotherapy.

A pilot study was carried out prior to the main data collection procedure to determine
the responsiveness and side effect of the exercise as it is applied to the knee

osteoarthritis patients.

Data wad gathered through a selection and intervention procedure and by using a
written questionnaire form which was formatted and prepared by the researcher under
the supervision of the supervisor which also included the Numeric Pain Rating Scale
(NPRS) to measure the general pain intensity level and the Western Ontario and
McMaster University Osteoarthritis Index (WOMAC) to measure pain and disability.
Treatment procedure was performed in 6 session and gathered data before and after the
treatment. The researcher gave vague instruction to the data collector how to proceed
with the questionnaire and the scales used in that. A Bangla questionnaire of the
Western Ontario and McMaster University Osteoarthritis Index (WOMAC) was used
as the participants are native Bangla speaker and the Bangla translation of was used
with the permission from the developers of the questionnaire. The data collector
collected the data from all group in presence of the qualified physiotherapist to reduce
the biasness. The patient was totally blind about the procedure and the researcher had
no connection with the data collection procedure. The data collector only gave the
participants filled up questionnaires. At the end of the trail, specific tests were

performed for statistical analysis.
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3.9 Data collection tools:

In this study, a written questionnaire, pen, paper and a Numeric Pain Rating Scale and
the Western Ontario and McMaster University Osteoarthritis Index (WOMAC) were
used as a data collection tools.

3.10 Questionnaire:

The questionnaire for this study was carefully developed under the constant
observations, advice and permission of the supervisor following certain guidelines.
There were close ended questions with Numeric Pain Rating Scale (NPRS) and the
Western Ontario and McMaster University Osteoarthritis Index (WOMAC) with some
objective questions which were measured by the examiner and each question was
formulated to compare the effect of eccentric strengthening exercise of hamstring
muscles along with the conventional physiotherapy and concentric strengthening
exercise of hamstring muscles along with the conventional physiotherapy for the
treatment of knee osteoarthritis.

3.11 Measurement tools:
3.11.1 Numeric pain rating scale (NPRS)

The Numeric Pain Rating Scale (NPRS) is a segmented numeric version of the visual
analog scale (VAS) in which a respondent selects a whole number (0-10 integers) that

best reflects the intensity of the individual’s pain (Rodriguez, 2001).

According to McCaffery et al. (1989) and later on Stevens, Lin, and Maher, (2016) the
Numeric Pain Rating Scale (NPRS -11) is an 11-point scale for the patient self-reporting
of pain. It is for adults and children 10 years old or older. Where 0 is the smallest value
and 10 is the largest value. 0 means there is no pain, 1-3 indicates there is mild pain, 4-

6 indicates there is moderate pain and 7-10 indicates severe pain level.
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3.11.2 The Western Ontario and McMaster Universities Arthritis Index
(WOMAC)

The Western Ontario and McMaster Universities Arthritis Index (WOMAC) is a widely
used, proprietary set of standardized questionnaires used by health professionals to
evaluate the condition of patients with Osteoarthritis of the knee including pain,
stiffness, and physical functioning of the joints.

The WOMAC measures five items for pain (score range 0—20), two for stiffness (score
range 0-8), and 17 for functional limitation (score range 0—68). Physical functioning
questions cover everyday activities such as stair use, standing up from a sitting or lying
position, standing, bending, walking, getting in and out of a car, shopping, putting on
or taking off socks, lying in bed, getting in or out of a bath, sitting, and heavy and light
household duties.

The WOMAC takes approximately 15-20 minutes to complete, and can be taken on
paper, over the telephone or computer. Both the computerized and the mobile versions
of the test have been found to be comparable to the paper form, with no significant
difference. The test questions are scored on a scale of 0-4, which correspond to: None
(0), Mild (1), Moderate (2), Severe (3), and Extreme (4).

The scores for each subscale are summed up, with a possible score range of 0-20 for
Pain, 0-8 for Stiffness, and 0-68 for Physical Function. Usually, a sum of the scores
for all three subscales gives a total WOMAC score, however there are other methods
that have been used to combine scores.

Higher scores on the WOMAC indicate worse pain, stiffness, and functional
limitations. The test-retest reliability of the WOMAC varies for the different subscales.
The pain subscale has not been consistent across studies, but it generally meets the
minimum standard. The physical function subscale is more consistent and has stronger

test-retest reliability. The stiffness subscale has shown low test-retest reliability.
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3.12 Intervention

In this study along with conventional physiotherapy, two strengthening exercises of
hamstring muscles were used. Group A received eccentric strengthening exercise of
hamstring muscle and group B received concentric strengthening exercise of hamstring
muscles. All the participants received conventional physiotherapy twice a week with

the recommended exercises for 3 weeks.

The treatment was given by the clinical physiotherapists of musculoskeletal unit of

CRP, Savar. Patients were advised to follow the instructions.

3.13 Data analysis:

To ensure that the research had some values, the meaning of collected data had to be
presented in ways that other research workers could understand. In other words, the
researcher must made sense of the results. As the result came from an experiment in
this research, data analysis was done by using the software named Statistical Package
of Social Science (SPSS) version 20. Mann Whitney U test had used to analysis the
collected data. All participants were code according to group to maintain participant’s
confidentiality and both the experiment and control group participants score their pain
intensity and functional disability on the Numeric Pain Rating Scale (NPRS) and the
Western Ontario and McMaster University Osteoarthritis Index (WOMAC) prior to the
trial and after the intervention sessions. Reduction of pain intensity level for both
groups and improvement of functional disability should be analyzed with the help of U
test. The U test was done for the analysis of the pain and disability after six session
treatment of all groups. Experimental studies with the different subject design where
two groups are used and each tested in two different conditions and the data was ordinal
should be analyzed with Mann-Whitney U test. This test can only be used with ordinal

or interval/ ratio data.

Wilcoxon matched pair signed rank test was performed for the analysis of the pain and
disability within group data. when there were two measures to be compared from the
same cases and the data were normally distributed, then Wilcoxon test was applied. The

study had an experimental study and had unmatched groups of different participants.
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3.14 Estimated predictor

Hypothesis test of mean difference between the experimental group and the control
groups, within groups, unlike the t- test it does not require the assumption of normal
distribution. It is nearly as efficient as the t- test on normal distributions. This test can
be used to determine whether two independent samples were selected from population

having the same distribution.
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3.15 Hypothesis test
Mann Whitney U test

Mann-Whitney U test is a non-parametric test that is simply compares the result

obtained from each group to see if they differ significantly.

Assumption

e All the observations from both groups are independent of each other.
e The responses are ordinal
e Under the null hypothesis Ho, the distribution of both populations are equal.

e The test was done for between groups.

The formula of Mann-Whitney U test:

ny(n+1) _

U= nn, + Tx

Where,

n1=The number of subjects in experimental group
n2=The number of subjects in control group

Tx= The larger rank total

nx= The number of subjects in the group with large rank total

u="?
Calculation of Mann Whitney U is below:

ny(n+1)
2

30(30+1)
2

U=nyn, + ~T,=U=30x30+ — 975 =390

In this way researcher had calculated paired t-value and significant level and have

presented in the following tables-
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Table 1: Researcher has calculated pre-treatment’s value of pain intensity through
Mann-Whitney U test in between eccentric and concentric group in the following

table:
Numeric Pain Concentric Eccentric Z p U
Rating Scale  exercise (n =30) exercise (n =
X +SD 30) X+ SD
How much pain do 1.3333+0.479 1.2000+0.406  1.158 0.247 390
you feel today
How much pain  1.3667+0.49 1.1000+0.305 2.421 0.015* 330
did you feel after
waking up from
sleep
How much pain 1.40004+0.498 1.2000+0.406 1.676 0.094 360
did you feel while
standing up
How much pain ~ .3667+0.49  .3667+0.556  0.169 0.866 440.5

did you feel while

rest
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Wilcoxon Signed Rank Test

Experimental studies with the different subject design within one subject groups and
the data is non-parametric and numerical data, which should be analyzed with
“Wilcoxon Signed Rank Test:” As it was quasi-experimental and had within groups of
different subjects, who were selected to eccentric strengthening exercise of hamstring
muscles and concentric strengthening exercise of hamstring muscles and the
measurement of the outcome came from collecting Numeric pain rating score, with
considering numerical data, so the “Wilcoxon Signed Rank Test” was used in this study
to calculate the level of significance. “Wilcoxon Signed Rank Test:” was calculated to

test the hypothesis based on following assumptions-

e Data were numerical.

e Data were not well distributed

e Within-group comparison among subjects.
Wilcoxon sign test denoted by Z test, after the conclusion of the observed value and p-
value whenever it is less than the table value of significance 0.05 level then null
hypothesis was considered as rejected and alternative hypothesis considered as

accepted.

n(n+1)
7= 4

/n(n—l)(2n+1)
24

Here, Ws = Smallest of absolute values of the sum

n = Total number of samples

_ n(n+1) 456992 3060+1D)

W 7= + - 4774

" [am-D@n+) 30(30—1)(2x30+1)
24 24

In this way researcher had calculated paired t-value and significant level and have
presented in the following tables-
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Table 2: Researcher has calculated post-treatment’s value of pain intensity through
Wilcoxon test within eccentric strengthening and concentric strengthening group in the

following table:

Pain intensity Concentric exercise Eccentric exercise

VA P VA p

How much 4.774 0.000* 5.035 0.000*
pain do you
feel today

How much 4.525 0.000* 4.244 0.000*
pain did you
feel after
waking up
from sleep

How much 4.597 0.000* 4.802 0.0000*
pain did you
feel while

standing up

How much 4.294 0.000* 4.226 0.000*
pain did you

feel while rest
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Paired t test

Paired t-test was used to compare difference between means of paired variables.

Selection of test of hypothesis is mean difference under t distribution.

Assumption

Paired variables

Variables were guantitative

Parent population of sample observation follows normal distribution.
Formula test statistic t is follows:

,__ 4 _d
- SE(d) SD
Vn

Where,

d = mean of difference (d) between paired values
SE (d)= Standard Error of the mean difference
SD = standard deviation of the differences d and
n= number of paired observations

d d 1.45
t= —— =<5 = = 94185 =4.161
SE (d) o T

In this way researcher had calculated paired t-value and significant level and have

presented in the following tables-
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Table 3: Researcher has calculated the value of pain and disability of WOMAC
questionnaire through pair-t test in between pre and post values of Concentric
strengthening exercise and Eccentric strengthening exercise group in the following
table:

Concentric Strengthening  Eccentric Strengthening

Serial ~ Variables t df Sig-2 t df Sig-2
no. tailed tailed
1 Walking 4.161 29 0.000*  12.042 29 0.000*
2 Stair 5.761 29 0.000*  7.527 29 0.000*
climbing
3 Nocturnal 1.546 29 0.133 .338 29 0.738
4 Rest 1.725 29 0.095 3.120 29 0.004*
5 Weight 8.449 29 0.000* 11.148 29 0.000*
bearing
6 Morning 5.722 29 0.000*  3.159 29 0.004*
stiffness
7 Stiffness 5.139 29 0.000*  5.406 29 0.000*
occurring
later in the
day

8 Descending  6.298 29 0.000*  8.733 29 0.000*

stairs

9 Ascending  7.718 29 0.000*  10.933 29 0.000*

stairs

10 Rising 3.597 29 0.001*  1.720 29 0.096

from sitting
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Concentric Strengthening  Eccentric Strengthening

Serial ~ Variables t df Sig-2 t df Sig-2

no. tailed tailed
11 standing ~ 10.910 29 0.000*  9.642 29 0.000*
29 0.000*  3.754 29 0.001*

12 Bendingto  5.065

floor
7.644 29 0.000*

13 Walkingon  7.919 29 0.000*

flat surface
9.401 29 0.000*

14 Getting in/  11.238 29 0.000*

out of car
9.950 29 0.000*

15 Going 7.940 29 0.000*

shopping
3.633 29 0.001*

16 Puttingon  6.911 29 0.000*

socks
29 0.000*

17 Lying in 5.572 29 0.000*  6.595

bed
8.074 29 0.000*

18 Taking off ~ 7.663 29 0.000*

socks
6.817 29 0.000*

19 Rising 8.527 29 0.000*

from bed
6.595 29 0.000*

20 Getting in/  6.656 29 0.000*

out of bath
5.610 29 0.000*

21 Sitting 5.091 29 0.000*
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Concentric Strengthening  Eccentric Strengthening

Serial ~ Variables t df Sig-2 t df Sig-2
no. tailed tailed
22 Getting on/ .924 29 0.363 4.709 29 0.000*
off toilet
23 Heavy 7.059 29 0.000* 10.515 29 0.000*
domestic
duties
24 Light 16.155 29 0.000* 9.800 29 0.000*
domestic
duties
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Unrelated t test

Unrelated t test was used to compare difference between two means of
independent variables. Selection of test of hypothesis was two

independent mean differences under independent t distribution.

Assumption

e Different and independent variables
e Variables were quantitative

e Normal distribution of the variables

Formula: test statistic t is follows:
_ x1-x2

11
S|t tnz

x1 = Mean of the Experimental Group,

x2 = Mean of the Control Group,

n1 = Number of participants in the Experimental Group,
n2 = Number of participants in the Control Group

S = Combined standard deviation of both groups

Calculation of unrelated t value of the respiratory rate as below-

_ fq-5 1.933-1.133

t= = =3.670
S% S% (.90719)2  (.77608)2
(ﬁ + @) 30 30

In this way researcher had calculated paired t-value and significant level and have
presented in the following tables-
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Table 4: Researcher has calculated the value of pain and disability of WOMAC
questionnaire through unrelated-t test in between Concentric strengthening exercise and

Eccentric strengthening exercise group in the following table:

Variables Unrelated T test of between group
t df Sig-2 tailed
Walking 3.670 58 0.001*
Stair 0.955 58 0.344
climbing
Nocturnal 0.226 58 0.822
Rest 1.223 58 0.226
Weight 2.834 58 0.006*
bearing
Morning 0.465 58 0.644
stiffness
Stiffness 2.373 58 0.021*
occurring
later in the
day
Descending 2.705 58 0.009*
stairs
Ascending 1.398 58 0.168
stairs
Rising 1.213 58 0.230
from sitting
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Variables

Unrelated T test of between group

t df Sig-2 tailed
standing 3.459 58 0.001*
Bending to 0.612 58 0.543
floor
Walking on 1.682 58 0.098
flat surface
Getting in/ 0.443 58 0.659
out of car
Going 1.088 58 0.281
shopping
Putting on 0.887 58 0.379
socks
Lying in 0.579 58 0.565
bed
Taking off 0.000 58 1.000
socks
Rising 0.000 58 1.000
from bed
Getting in/ 1.308 58 0.196
out of bath
Sitting 1.086 58 0.282
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Variables

Unrelated T test of between group

t df Sig-2 tailed
Getting on/ 0.305 58 0.761
off toilet
Heavy 3.685 58 0.001*
domestic
duties
Light 1.095 58 0.278
domestic
duties
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3.16 Informed Consent

It is vital to obtain consent from the subjects before doing research with them (Baily,
1997). Every participant was given a consent form for this study, and the aim of the
research and consent forms were orally explained to them. Participants were totally
voluntary, according to the researcher, and they had the freedom to withdraw at any
moment. The researcher assured them that their privacy would be respected.
Information may have been published in the form of a presentation or a written
document, but it was not identified. Although the study's findings may not have any
immediate implications for them, members of the physiotherapy population may
benefit from it in the future. They will not feel ashamed as a result of the research. The
researcher would be accessible to answer any more questions about the study at any

time.

3.17 Ethical consideration

The research proposal was submitted for approval to the administrative bodies of the
ethical committee of CRP and also had followed the Bangladesh Medical Research
guideline (BMRC) and the World Health Organization (WHQO) guideline. Again Before
data collection, permission from the Ethical Committee of Bangladesh Health
Professions Institute (BHPI) took and a requested letter hand over to the appropriate
authority of the study area for taking permission and seeking assistance for smooth
access to data collection with insurance of patient’s safety. In order to eliminate ethical
claims, the participants were set free to receive treatment for other purposes as usual.
Each participant was informed about the study before beginning and given written
consent. The researcher received verbal and signed an informed consent form to
participate in this study from every subject. The participants were informed that they
have the right to meet with an outdoor doctor if they think that the treatment is not
enough to control the condition or if the condition becomes worse. The participants
were also informed that they were completely free to decline to answer any question
during the study and were free to withdraw their consent and terminate participation at
any time. If the patients wanted to withdraw themself from the study, it would not affect

their treatment in the physiotherapy department and they would still get the same

39



facilities. Every subject had the opportunity to discuss their problem with the senior

authority or administration of CRP and had any questioned answer to their satisfaction.
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CHAPTER-IV

RESULTS

Socio-demographic Information

Eccentric exercise

Concentric exercise

Mean with SD Min-Max Mean with SD Min-Max
Age 51.6319.36 35-74 46.63+1.104 32-75
Sex 1.53+£0.507 1-2 1.80+0.406 1-2
Educational 2.50+1.10 1-5 2.2310.935 1-5
Background
Occupation 4.03+3.13 1-8 2.20+2.905 1-8
Monthly income 3.03+0.889 1-4 2.83+0.949 1-4
Family members 1.93+0.52 1-3 2.0+0.262 1-3
Marital status 140 1-1 1.06+0.253 1-2
Type of work 2.63+1.75 1-7 3.4+2.38 1-7
Methods of 2.90+1.709 1-6 2.133 £ 0.73 2-6
working
Height 160.27+8.55 134.62-172.72  152.06+10.24 132.08-

177.80

Weight 68.7618.46 41-89 61.761+6.57 42-70
BMI 2.8310.698 2-4 2.940.547 2-4
Tobacco user 6+1.05 1-8 6.1+1.8 1-8
Drug addiction 640 6-6 610 6-6
History of 1.53+0.507 1-2 1.33+0.479 1-2
trauma
Chronic disease  4.34 + 2.40 1-8 5.194+2.07 1-7
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Age: The Socio-demographic Information table shows that among 60 participants
with knee osteoarthritis the mean age of participants between eccentric strengthening
exercise group and concentric strengthening exercise group were 51.63 + 9.36 and
46.63 + 1.104 years with a range from 32 to 75 where the minimum age of eccentric
strengthening exercise group was 35 and maximum was 74 years. Again, the minimum

age of concentric strengthening exercise group was 32 and maximum was 75 years old.

Sex: The mean gender of 60 participants with knee osteoarthritis with standard
deviation between eccentric strengthening exercise group and concentric strengthening
exercise group were 1.53+0.507 and 1.801+0.406 . In this study 20 males and 40

females were included and the percentage of male and female were 33.3% and 66.7%.

Educational Background: Among the participants of the study the mean with standard
deviation of educational background is 2.50+1.10. Among the participants 16.7%
(n=10) was primary level pass, 46.7% (n=28) was SSC pass, 20% (n= 12) was HSC
pass, 13.3% (n= 8) was graduate and 3.3% (n= 2) was post graduated.

Occupation: Among the participants of the study the mean with standard deviation of
occupation was 4.03+3.13 (eccentric group) and 2.20+2.905 (concentric group).
Among the 60 participants the number of housewives were 37 (61.7%), 1 laborer
(1.7%), Govt. job holders were 6 (10%), Private job holders 3 persons (5%), 4

businessman (6.7%) and other occupation were 9 participants (15%).

Monthly income: Among the participants, 6.7%(n=4) of the participants have a
monthly income around 0-10000 taka per month, 25% (n=15) of the participants have
the monthly income around 11000-20000, 36.7% (n=22) of the participants have
21000-30000-taka monthly income and the rest 31.7% (n=19) earnt more than 30000
taka per month.

Family members: In this study, among the participants 10% (n=6) has a small family
of 1-3 members, 83.3% (n=50) has a family of 4-6 members and 6.7% (n=4) has a

relatively large family of 7-10 members.

Marital status: Among the participants, 96.7% (n= 58) were married and 3.3% (n=2)

were unmarried.
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Type of work: In this study, among the participants, 31.7% ( n=19) work in prolong
sitting, 13.3% (n=8) has a work type of manual labor, 33.3% (n= 20) has household
type of work, 1.7% (n=1) has type of work of prolong standing, another 3.3% ( n= 2)
has work type of both manual labor with household work and another16.7% participants

(n=10) has work type of both prolong sitting with manual labor.

Methods of working: Among the participants, 3.3% (n= 2) work in prolong standing,
81.7% (n=49) has a method of work in sitting, 15% (n= 8) work in both standing and
sitting position.

Height: in this study, the mean height with SD of Eccentric strengthening group was
160.2748.55 and in concentric group was 152.06+10.24 .

Where, in eccentric group has a maximum height of 172.72 CM and minimum of
134.62 CM. and in concentric group has a maximum height of 177.8 CM and minimum
of 132.08 CM.

Weight: Among the participants, the mean with SD of weight of the eccentric and
concentric strengthening group was 68.76+8.46 and 61.76+6.57. The minimum
weight of eccentric and concentric group was 41 & 42 KG. The maximum weight of

eccentric and concentric group was 89 & 70 KG.

Body mass index: Among the participants, 26.7% (n=16) participants has a normal
BMI level (18.5- 24.9), 60% (n= 36) participants were overweight and BMI level were
(25- 29.9) and 13.3% ( n= 8) participants were obesity class 1 and BMI level were (30-
34.9).

Tobacco user: Among the participants, 61.7% (n= 37) participants did not any tobacco,
cigarette smoker were 6.7% (n=4), 25% (n= 15) used jarda and betel leaf and another
6.7% (n=4) used jarda, gul and betel leaf.

Drug addiction: Among the participants 0% have any kind of drug addiction.

History of trauma: In this study, among the participants of eccentric group the mean
with SD of trauma to lower limb was 1.53+0.507 and in concentric group the mean
value with SD was 1.33+0.479. Here 56.7% (n= 34) participants has a history of

trauma in the lower limb and rest 43.3% (n= 26) didn’t have a history of trauma.
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Chronic disease: In this study, 16.7% (n=10) participants had diabetes, 5% (n=3)
participants had hypertension, 46.7% (n= 28) participants had diabetes with
hypertension, 8.3% (n=5) participants had diabetes, hypertension with heart diseases
and rest 5% (n= 3) participants had other chronic diseases.
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How much pain do you feel today: The study found that, the post treatment pain
intensity was observed, and Z value of eccentric group was 5.035 and Z value of
concentric group was 4.774. Both groups in aspect of pain intensity were significant at
0.000 Level. The test results were significant as the P value of both groups were <0.05.
The U value of the test was 390.

The pretreatment pain intensity was observed in eccentric group and concentric group.
Where eccentric group had a mean with SD of 1.2000+0.406 and concentric group had
a mean with SD of 1.3333+0.479. The Z value of between groups were 1.158 and P
value was 0.247. Since the P> 0.05, so the value was not significant and the pretest
value of both groups didn’t differ much.

How much pain did you feel after waking up from sleep: The study found the post
treatment pain intensity after waking up from sleep and observed, the Z value of
eccentric and concentric strengthening group was in order 4.244 and 4.525. Both groups
in aspect of pain intensity were significant at 0.000 Level. The test results were

significant as the P value of both groups were <0.05. The U value of the test was 330.

The pretreatment pain intensity was observed in eccentric group and concentric group
when the participants wake up from sleep. Where eccentric and concentric group had a
mean with SD of 1.1000+0.305 and 1.3667+0.49. The Z value of between groups were
2.421 and P value was 0.015. Since P<0.05 so the pain intensity of between groups
were significant and they differ significantly from one another.

How much pain did you feel while standing up: The study found the post treatment
pain intensity after standing up and observed it, the Z value of eccentric and concentric
strengthening group was in order 4.802 and 4.597. Both groups in aspect of pain
intensity were significant at 0.000 Level. The test results were significant as the P value

of both groups were <0.05. The U value of the test was 330.

The pretreatment pain intensity was observed in eccentric group and concentric group
during standing up. Where eccentric and concentric group had a mean with SD of
1.20004+0.406 and 1.4000+0.498. The Z value of between groups were 1.676 and P
value were 0.094. Since P> 0.05, the pain intensity between groups didn’t differ

significantly.
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How much pain did you feel while rest: The study found the post treatment pain
intensity at rest and observed it, the Z value of eccentric and concentric strengthening
group was in order 4.226 and 4.294. The test results were significant as the P value of
both groups were <0.05. Both groups in aspect of pain intensity were significant at
0.000 Level. The U value of the test was 440.5.

The pretreatment pain intensity was observed in eccentric group and concentric group
during rest. Where eccentric and concentric group had a mean with SD of .3667+0.556
and .3667+0.49. . The Z value of between groups were 0.169 and P value were 0.886.
Since P> 0.05, the pain intensity between groups didn’t differ significantly.
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Walking: The post treatment pain intensity was observed in eccentric group and
concentric group during walking. Both of the groups had a degree of freedom (df) of
29. T value of eccentric and concentric group were 12.042 & 4.161 in order. Both
eccentric and concentric group had a significant P value of 0.000 as P< 0.05. So, each

group has significance in pain perception during walking.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For walking test, t value was 3.670 and df
was 58. P value was 0.001 which is lesser than 0.05, which is significant. So, for
walking the alternative hypothesis was accepted.

Stair climbing: The post treatment pain intensity was observed in eccentric group and
concentric group during stair climbing. Both groups had a degree of freedom (df) of 29.
T value of eccentric and concentric group were 7.527 & 5.761in order. Both eccentric
and concentric group had a significant P value of 0.000 as P< 0.05. So, each group has

significance in pain perception during stair climbing.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For stair climbing, t value was 0.995 and df
was 58. P value was 0.344 which is greater than 0.05, which is insignificant. So, for

stair climbing the null hypothesis was accepted.

Nocturnal: The post treatment pain intensity was observed in eccentric group and
concentric group of night. Both groups had a degree of freedom (df) of 29. T value of
eccentric and concentric group were 0.338 & 1.546 in order. Eccentric and concentric
group had a P value of 0.738 & 0.133. As the P>0.05 so, the nocturnal pain perception

is insignificant for both groups.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For night pain, t value was 0.226 and df was
58. P value was 0.822 which is greater than 0.05, which is insignificant. So, for night

pain the null hypothesis was accepted.

Rest: The post treatment pain intensity was observed in eccentric group and concentric
group of during rest. Both groups had a degree of freedom (df) of 29. T value of

eccentric and concentric group were 3.120 & 1.725 in order. Eccentric and concentric
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group had a P value of 0.004 & 0.095 in order. So, the eccentric group is significant

and concentric group is not.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For resting pain, t value was 1.223 and df
was 58. P value was 0.226 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.

Weight bearing: The post treatment pain intensity was observed in eccentric group
and concentric group of during weight bearing. Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 11.148 & 8.449 in order.
Both eccentric and concentric group had a significant P value of 0.000 as P< 0.05. So,

both group has significance in pain perception during weight bearing.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For weight bearing, t value was 2.834 and
df was 58. P value was 0.006 which is lesser than 0.05, which is significant. So, for

walking the alternative hypothesis was accepted.

Morning stiffness: The post treatment stiffness intensity was observed in eccentric
group and concentric group of during morning . Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 3.159 & 5.722 in order.
Eccentric and concentric group had a P value of 0.004 & 0.000 in order. So, both group
has significant effect in morning stiffness as the P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For morning stiffness, t value was 0.465 and
df was 58. P value was 0.644 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.

Stiffness occurring later in the day: The post treatment stiffness intensity was
observed in eccentric group and concentric group of during rest of the day. Both groups
had a degree of freedom (df) of 29. T value of eccentric and concentric group were
5.406 & 5.139 in order. Both eccentric and concentric group had a significant P value
of 0.000 as P< 0.05.
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In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For stiffness occurring later in the day, t
value was 2.373 and df was 58. P value was 0.021 which is lesser than 0.05, which is
significant. So, for walking the alternative hypothesis was accepted.

Descending stairs: The post treatment pain intensity was observed in eccentric group
and concentric group of during descending stairs. Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 8.733 & 6.298 in order. Both
eccentric and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For descending stairs, t value was 2.705 and
df was 58. P value was 0.009 which is lesser than 0.05, which is significant. So, for

walking the alternative hypothesis was accepted.

Ascending stairs: The post treatment pain intensity was observed in eccentric group
and concentric group of during ascending stairs. Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 10.933 & 7.718 in order.
Both eccentric and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For ascending stairs, t value was 1.398 and
df was 58. P value was 0.168 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.

Rising from sitting: The post treatment pain intensity was observed in eccentric group
and concentric group of during rising from sitting. Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 1.720 & 3.597 in order.
eccentric and concentric group had a P value of 0.096 & 0.001 in order. So, the P value
of eccentric group is insignificant as P> 0.05 and P value of concentric group is

significant as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Rising from sitting, t value was 1.213
and df was 58. P value was 0.230 which is greater than 0.05, which is insignificant. So,

for resting pain the null hypothesis was accepted.
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Standing: The post treatment pain intensity was observed in eccentric group and
concentric group of during standing. Both groups had a degree of freedom (df) of 29. T
value of eccentric and concentric group were 9.642 & 10.910 in order. Both eccentric
and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For standing, t value was 3.459 and df was
58. P value was 0.001 which is lesser than 0.05, which is significant. So, for walking

the alternative hypothesis was accepted.

Bending to floor: The post treatment pain intensity was observed in eccentric group
and concentric group of during Bending to floor. Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 3.754 & 5.065 in order.
eccentric and concentric group had a P value of 0.001 & 0.000 in order. Both eccentric

and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Bending to floor, t value was 0.612 and
df was 58. P value was 0.543 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.

Walking on flat surface: The post treatment pain intensity was observed in eccentric
group and concentric group of during walking on flat surface. Both groups had a degree
of freedom (df) of 29. T value of eccentric and concentric group were 7.644 & 7.919 in
order. Both eccentric and concentric group had a significant P value of 0.000 as P<
0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For walking on flat surface, t value was
1.682 and df was 58. P value was 0.098 which is greater than 0.05, which is
insignificant. So, for resting pain the null hypothesis was accepted.

Getting in/ out of car: The post treatment pain intensity was observed in eccentric
group and concentric group during getting in/ out of car. Both groups had a degree of
freedom (df) of 29. T value of eccentric and concentric group were 9.401 & 11.238 in
order. Both eccentric and concentric group had a significant P value of 0.000 as P<
0.05.
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In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Getting in/ out of car, t value was 0.443
and df was 58. P value was 0.659 which is greater than 0.05, which is insignificant. So,
for resting pain the null hypothesis was accepted.

Going shopping: The post treatment pain intensity was observed in eccentric group
and concentric group during shopping. Both groups had a degree of freedom (df) of 29.
T value of eccentric and concentric group were 9.950 & 7.940 in order. Both eccentric

and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For going shopping, t value was 1.088 and
df was 58. P value was 0.281 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.

Putting on socks: The post treatment pain intensity was observed in eccentric group
and concentric group of during Putting on socks. Both groups had a degree of freedom
(df) of 29. T value of eccentric and concentric group were 3.633 & 6.911 in order.
eccentric and concentric group had a P value of 0.001 & 0.000 in order. Both eccentric

and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For putting on socks, t value was 0.887 and
df was 58. P value was 0.379 which is greater than 0.05, which is insignificant. So, for
resting pain the null hypothesis was accepted.

Lying in bed: The post treatment pain intensity was observed in eccentric group and
concentric group during shopping. Both groups had a degree of freedom (df) of 29. T
value of eccentric and concentric group were 6.595 & 5.572 in order. Both eccentric

and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For lying in bed, t value was 0.579 and df
was 58. P value was 0.565 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.
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Taking off socks: The post treatment pain intensity was observed in eccentric group
and concentric group during taking off socks. Both groups had a degree of freedom (df)
of 29. T value of eccentric and concentric group were 8.074 & 7.663 in order. Both
eccentric and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Taking off socks, t value was 0.000 and
df was 58. P value was 1.000 which is greater than 0.05, which is insignificant. So, for

resting pain the null hypothesis was accepted.

Rising from bed: The post treatment pain intensity was observed in eccentric group
and concentric group during rising from bed. Both groups had a degree of freedom (df)
of 29. T value of eccentric and concentric group were 6.817 & 8.527 in order. Both

eccentric and concentric group had a significant P value of 0.000 as P< 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Rising from bed, t value was 0.000 and
df was 58. P value was 1.000 which is greater than 0.05, which is insignificant. So, for
resting pain the null hypothesis was accepted.

Getting in/ out of bath: The post treatment pain intensity was observed in eccentric
group and concentric group during getting in/ out of bath. Both groups had a degree of
freedom (df) of 29. T value of eccentric and concentric group were 6.595 & 6.656 in
order. Both eccentric and concentric group had a significant P value of 0.000 as P<
0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Getting in/ out of bath, t value was 1.308
and df was 58. P value was 0.196 which is greater than 0.05, which is insignificant. So,

for resting pain the null hypothesis was accepted.

Sitting: The post treatment pain intensity was observed in eccentric group and
concentric group while sitting. Both groups had a degree of freedom (df) of 29. T value
of eccentric and concentric group were 5.610 & 5.091 in order. Both eccentric and

concentric group had a significant P value of 0.000 as P< 0.05.
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In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For sitting, t value was 1.086 and df was 58.
P value was 0.282 which is greater than 0.05, which is insignificant. So, for resting pain
the null hypothesis was accepted.

Getting on/ off toilet: The post treatment pain intensity was observed in eccentric
group and concentric group of getting on/ off toilet. Both groups had a degree of
freedom (df) of 29. T value of eccentric and concentric group were 4.709 & 0.924 in
order. eccentric and concentric group had a P value of 0.000 & 0.363 in order. Eccentric
group had a significant P value of 0.000 as P< 0.05 and concentric group had a
insignificant P value of 0.363 as P> 0.05.

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Getting on/ off toilet, t value was 0.305
and df was 58. P value was 0.761 which is greater than 0.05, which is insignificant. So,

for resting pain the null hypothesis was accepted.

Heavy domestic duties: The post treatment pain intensity was observed in eccentric
group and concentric group during heavy domestic duties. Both groups had a degree of
freedom (df) of 29. T value of eccentric and concentric group were 10.15 & 7.059 in

order. Both eccentric and concentric group had a significant P value of 0.000 as P< 0.05

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Heavy domestic duties, t value was 3.685
and df was 58. P value was 0.001 which is lesser than 0.05, which is significant. So, for

walking the alternative hypothesis was accepted.

Light domestic duties: The post treatment pain intensity was observed in eccentric
group and concentric group during light domestic duties. Both groups had a degree of
freedom (df) of 29. T value of eccentric and concentric group were 9.800 & 16.155 in

order. Both eccentric and concentric group had a significant P value of 0.000 as P< 0.05

In the unrelated-t test in between Concentric strengthening exercise and Eccentric
strengthening exercise group were shown. For Light domestic duties, t value was 1.095
and df was 58. P value was 0.278 which is greater than 0.05, which is insignificant. So,

for resting pain the null hypothesis was accepted.
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CHAPTER -V DISCUSSION

The researcher was intended to find out the effectiveness of eccentric and concentric
strengthening exercise of hamstring muscles along with conventional physiotherapy for
the patients who were suffering from pain and disability from knee osteoarthritis. The
researcher then compared the result to find out the best one from the two of the
exercises.

In this study, researcher took 60 participants who were affected with knee osteoarthritis.
Among them 30 participants took part in eccentric strengthening group, while the rest
30 participants got the concentric strengthening along with conventional physiotherapy.
Each group received 3-weeks training programs along with the conventional
physiotherapy treatment. Which included 6 sessions of strengthening exercise program.
The outcome was measured by using Numeric Pain Rating Scale (NPRS) for pain
intensity and Western Ontario & McMaster Universities Osteoarthritis Index was used
as measurement tools for measuring the level of pain, stiffness and functional activities
in several functional positions.

The capacity of these muscles to protect the joint from mechanical overload is reduced
when knee extensor and flexor strength is reduced (Teixeira and Olney, 1995; Slemenda
etal., 1998). Both the hamstring and quadriceps muscles are strengthened and muscular
resistance is increased in an attempt to reestablish or enhance muscular balance,
lessening the impact of OA on the older person's functioning. That is why the
effectiveness of hamstring strengthening was important to know.

The researcher found that in the study 33.3% (n=20) was male and 66.7% (n=40) was
female among the 60 participants. The mean gender of 60 participants with knee
osteoarthritis with standard deviation between eccentric strengthening exercise group
and concentric strengthening exercise group were 1.53+0.507 and 1.80+0.406 .
Before starting the treatment protocol, The pain of both groups were measured and
analyzed by Mann-whitney test for the NPRS. In this analysis, the mean pain value with
SD of eccentric group of that day, after waking up, standing and at rest were as follows-
1.200040.406, 1.10004+0.305, 1.20004+0.406 & .366740.556. While the pain value
with SD of concentric group for that day, after waking up, standing and at rest were as
follows- 1.3333+0.479, 1.3667+0.49, 1.4000+0.498 & .3667+0.49. after a 3 weeks (6
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sessions) treatment there was a significant change in pain and disability within both

groups.

In Wilcoxon test, each group had a significant improvement in pain. Each pain point
had a P value of less than 0.05. P=0.00 for every point of the groups. Though there was
some difference in between groups but pain perception was improved significantly in

post test groups.

Other studies also support this result. Many studies have found that strengthening

exercises are beneficial for improving pain and functionality for the pain of knee OA.

Patients with knee OA usually have reduced muscle strength because of reductions in
physical activity and pain inhibition. Strengthening the hamstring muscle has been
found to improve the functional ability of the affected knee and pain. (Highgenboten,
et al., 1988). Overall increase in both the hamstring and quadriceps strength and
increase in the hamstring to quadriceps ratio (H: Q), anterior-lateral subluxation of the
tibia can be reduced which reduce the load on joint. (Alnahdi et al 2012) & (Hafez, et
al., 2014)

Another study showed that patients with knee osteoarthritis revealed increased in
hamstring muscle activation while executing activities of daily living. Altered muscle
activation at the knee can interfere with normal load distribution in the knee joint and
facilitate disease progression. Therapeutic interventions should focus not only on
quadriceps strengthening but also on improving muscle balance at the knee.
(Hortobéagyi et al., 2005)

For the WOMAC index of knee OA, researcher used the paired t test to calculate the
pre and post value of pain and disability of within the group. There was 29 DF for each
point of the questionnaire. Most of the t values of posttest were significant within the
group. The P value were less than 0.05 in both of the posttest group. So, researcher
assumed that both eccentric and concentric strengthening of hamstring muscle along
with conventional physiotherapy was effective to reduce pain and disability for patients
with knee osteoarthritis.

After calculating and analyzing the values of each group, the researcher then compared
the posttest values of each group with one another by unrelated t test. That was the
actual comparison of the eccentric and concentric strengthening exercise of hamstring

muscles for OA knee patients. Out of 24 points 6 points were significant in eccentric
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comparison group. The pain was significantly improved in eccentric group during
walking, weight bearing, Stiffness occurring later in the day, descending stairs, standing
& Heavy domestic duties. For these points the P value was significant for eccentric
group (P< 0.05).

The results of the study demonstrated that eccentric strengthening exercise of hamstring
muscles is slightly better for pain and disability for the patient with knee OA patients
than concentric exercise of hamstring muscles. Other studies have also found that
eccentric strengthening exercise of muscles have greater role in muscle strength and

improve functionality.

Strengthening exercises are frequently advised. Because of decreased physical activity
and pain suppression, patients with knee OA have lower muscular strength. It has been
discovered that strengthening the hamstring muscle improves the functional ability of
the deficient knee and reduces discomfort (Highgenboten et al., 1988). Because of an
increase in total hamstring and quadriceps strength, as well as an improvement in the
hamstring to quadriceps ratio (H: Q), anterior-lateral tibia subluxation can be reduced
(Alnahdi et al., 2012) & (Hafez, A.R., et al., 2014).

Strengthening the hamstrings, in addition to the quadriceps, has been demonstrated to
help individuals with knee osteoarthritis improve their subjective knee pain, range of
motion, and functional performance (Ashraf and colleagues, 2013).
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Limitation of the Study:

Among the vast numbers of knee osteoarthritis patients, the sample size was
really very small, so the result is difficult to generalize among whole population
as different people can have different lifestyles.

Researcher took help from one assessor for data collection purpose, it may vary
result and had a high chance of biasness.

Data was collected from only one clinical setting CRP at Savar; it can be
influencing the result and outcome of the results.

Sometimes treatment sessions and exercise sessions were interrupted due to
public holiday and recruit physiotherapists took leave in the data collection that
may interrupt the result.

Different participants had different capacity of exercise tolerance, but every
participant took on the same exercise protocol. Exercise protocols would be
better if participants were given different protocol according to their capacity.
The mean age and gender of two groups were not same. That can affect the
results.

Clinical Physiotherapists who were providing physiotherapy treatment, they

could give different treatments to different patients. That can change the result.
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CHAPTER - VI CONCLUSION AND RECOMMENDATION

Conclusion

The result of this study has shown that the effectiveness of eccentric versus concentric
strengthening exercise of hamstring muscles along with conventional physiotherapy for
the patients with knee osteoarthritis. It was a quantitative study of clinical trial. Among
60 participants 30 participants received eccentric strengthening exercise and rest 30
participants received concentric strengthening exercise. Both groups received same
conventional physiotherapy at the same time. Only difference was the strengthening
exercise given by the researcher and this difference brought the difference to the results.
Actually, both of the groups had significant change in pain and disability among the
patients in pre and post treatment periods. After posttest, group had significant change
in pain perception and functionality. Then researcher compare the results between
groups, both groups had a significant change in 6 points among 24 points. where the
eccentric strengthening exercise had significant change over the concentric
strengthening exercise. The final result showed that the eccentric hamstring
strengthening is more helpful in knee osteoarthritis patients for pain control and reduce
disabilities. This study now can help the physiotherapists to rehabilitation and prevent
disabilities by knee osteoarthritis even more.
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Recommendation

As a consequence of this research, it is recommended to do further study including
only eccentric strengthening exercise and only concentric strengthening exercise of
hamstring muscles along with conventional physiotherapy for knee osteoarthritis
alone to assess the effectiveness of these interventions with well blinding procedure.
It is also recommended to include the functional outcome assessment of patient and to
identify the average number of sessions that are needed to be discharged from

treatment to validate the treatment technique.
It is also recommended to do further study on this topic with much larger population.

The researcher did not enough environment and enough equipment to complete the
research. That’s why researcher recommended to do further study with enough time

and by maintaining available equipment to make the study more valid.
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Appendix

CONSENT FORM (ENGLISH)

Assalamu-Alaikum,

I am Asadul Islam, a student of 4th Professional, B.Sc. in Physiotherapy, Bangladesh
Health Professions Institute (BHPI), University of Dhaka. To obtain my bachelor’s
degree, | have to conduct a research project and it is a part of my study. My research
title is “Comparison of eccentric versus concentric strengthening exercises of
hamstring muscles along with conventional physiotherapy for the patients with
knee osteoarthritis” To fulfill my research project, | need some information from
you to collect data. So, you can be a respected participant of this research and the
conversation time will be 20-30 minutes. | would like to inform you that this is a
purely academic study and will not to be used for any other purposes. | assure that all
data will be kept confidential. Your participation will be voluntary. You may have
the rights to withdraw consent and discontinue participation at any time of the study.

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

If you have any query about the study, you may contact with my supervisor
Mohammad Anwar Hossain. Associate Professor, dept. of Physiotherapy, BHPI,
CPR, Savar, Dhaka- 1343.

Do you have any questions before start this

session?

So, can | proceed with the interview?

] ys [ no

Signature of the participant and Date ......................cooiiii.

Signature of the researcher and Date .........................ooelll.

Signature of the Physiotherapist and Date .....................
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Questionnaire (English)

Comparison of eccentric versus concentric strengthening exercise of
hamstring muscles along with conventional physiotherapy for the
patients with knee osteoarthritis

Please give a tick (V) mark on the left side of the box of correct answer

Code: Date:
Name: Mobile:
Address: Reg no:
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Part —I (Social and global information)

Serial Questions Answers
no
1. Age Years
2. Sex .  Male
Il.  Female
3. Occupation I.  Farmer
Il.  Job Holder
1. Businessman
IV.  Teacher
V.  Student
V1.  Cardriver
VII.  Housewife
VIII.  Rickshaw puller
IX.  Day labourer
X.  Others
(e
4. Monthly income | taka
5. Family members . 25
II. 6-8
. 9+
6. Marrital status I.  Married
II.  Unmarried
1. Widow
IV. Divorced
7. Educational status . Iliterate
Il.  Primary education
I1l. S.S.C
IV. H.S.C
V.  Graduation
V1.  Post Grauation
VII.  Others
(coreeeee e )
8. Type of work I.  Long time sitting
II.  Manual labour
I11.  Household works
IV. Others
(e )
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9. Methods of working I.  Standing
Il.  Sitting
1. Walking
IV.  Others
(v )

Part — Il (Health related information)

Serial | Questions Answers
no
1. Height | C.M.
2 Weight | KG
3 BMI
4. Smoking Habits . Yes
II. No
L. Others......cccoveeiieieee e
5. Alchoholic . Yes
Il.  No
L. Others.....c.cocoveeieiece e
6. History of trauma to lower I.  Yes
limb II.  No
7. Chronic diseases I.  Diabetes
Il.  Hypertension
1. Heart disease
IV.  Others....cccccovveviiiiiece e,
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Part-111: Physical disability questionnaire

1. How much pain do you feel today?

o I 2 3 4 5 6 7 8 9 10

4. How much pain did you feel while rest?
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Each question has 4 score. Total question are 24.Total number is 96

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

Pain:
1. Walking 0 1 2 3
2. Stair climbing 0 1 2 3
3. Nocturnal 0 1 2 3
4. Rest 0 1 2 3
5. Weight bearing 0 1 2 3
Stiffness:
1. Morning stiffness 0 1 2 3
2. Stiffness occurring later in the day 0 1 2 3

Physical Function:

1. Descending stairs 0 1 2 3
2. Ascending stairs 0 1 2 3
3. Rising from sitting 0 1 2 3
4. standing 0 1 2 3
5. Bending to floor 0 1 2 3
6. Walking on flat surface 0 1 2 3
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7. Getting in/ out of car

8. Going shopping

9. Putting on socks

10. Lying in bed

11. Taking off socks

12. Rising from bed

13. Getting in/ out of bath

14. Sitting

15.Getting on/ off toilet

16. Heavy domestic duties

17. Light domestic duties

Pretest score of the patient
is / 96.
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Post-test Data
Part-11: Pain Intensity

1. How much pain do you feel today?

2. How much pain did you feel after waking up from sleep?

3. How much pain did you feel while standing up?

4. How much pain did you feel while rest?

o 1 2 3 4 5 6 7 8 9 10

Each question has 4 score. Total question are 24.Total number is 96

Instructions: Please rate the activities in each category according to the
following scale of difficulty: 0 = None

5 = Slight

6 = Moderate
7=Very

8 = Extremely

Circle one number for each activity
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Pain:

1. Walking

2. Stair climbing

3. Nocturnal

4, Rest

5. Weight bearing

Stiffness:

1. Morning stiffness

2. Stiffness occurring later in the day

Physical Function:

1. Descending stairs

2. Ascending stairs

3. Rising from sitting

4. standing

5. Bending to floor

6. Walking on flat surface

7. Getting in/ out of car

8. Going shopping

9. Putting on socks

10. Lying in bed

11. Taking off socks

12. Rising from bed

13. Getting in/ out of bath

14. Sitting




15.Getting on/ off toilet

16. Heavy domestic duties

17. Light domestic duties

Posttest score of the
patient is / 96.
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INTERVENTION

Conventional Physiotherapy for knee osteoarthritis

Treatment option

Duration/ Repetition

Soft tissue release technique 3-5 minutes
Patellar mobilization 2 minutes
Rotation mobilization 1 minutes
Isometric strengthening exercise 3 minutes
Pendulum exercise 2-3 minutes

MWD 6 repetitions
Joint Play 10 repetitions
Knee gaping 10 repetitions
Ice 5 minutes
UST 5-7 minutes
IRR 15 minutes
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Experimental Physiotherapy guideline:

Eccentric strengthening exercise:

Eccentric strength refers to tension being applied to a muscle as it lengthens. This is
also when the muscle’s force-producing capacity is most optimal.

During eccentric contraction, the muscle lengthens as the resistance becomes greater
than the force the muscle is producing. (A.V. Hill., 1925)

Concentric Strengthening exercise:

In a concentric contraction, the muscle tension rises to meet the resistance then remains
stable as the muscle shortens. (A.V. Hill., 1925)

A concentric contraction is a type of muscle contraction in which the muscles shorten
while generating force, overcoming resistance.

Procedure of applying Eccentric exercise:

At first patients should be placed on a bed in prone position.
Place a sandbag above the ankle joint to give resistance according to tolerance.

The patient rapidly extends the knee from 90-degree flexion and decelerates at
approximately 20-30 degree via an eccentric hamstring contraction, followed
by a quick concentric contraction.

Progression is initially made by progressing from slow “catches,” through
medium speeds to fast catches over several training sessions.

Once the patient experiences no discomfort during or after the fast catches, more
weight is added to the foot and the patient returns to a slow catch speed before
again progressing to fast catches.

The weight is slowly progressed according to tolerance up to a point just below
where a noticeable drop in catch speed is encountered. (Mjglsnes R. et al., 2003)
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Figure 1: eccentric exercise of hamstring muscles

Procedure of applying Concentric exercise:
e Patient will go through a warmup period of 5 minutes before starting exercise.
e Then the patient will be in prone lying on a Hamstring curl machine.
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e The HC exercise was performed in a traditional HC machine.

e The patients will be instructed to lie flat on the bench, stomach down, keeping
their hip in a fixed position and their ankles hooked under a padded bar attached
to a weight rack by a cable pulley.

e They were asked to rest their forehead on the bench, grab the handgrips, and
bring their heels up towards their bottom as fast and forcefully as possible to
maximize the effort during the concentric phase.

e They were instructed to return the load using as little effort as possible to
minimize loading in the eccentric phase. (Mjglsnes R. et al., 2003)

Figure 2: Concentric exercise of hamstring muscles.

Dosage and load:

After the pretesting sessions, subjects assigned to the eccentric and concentric training
groups began a 3-week hamstring strength-training program. Subjects exercised twice
each week, for a total of 6 training sessions.

Eccentric exercise:

Sets and repetitions: 3 sets of 8-12 repetitions.
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Concentric exercise:
Sets and repetitions: 3 sets of 8-12 repetitions.
Progressive loading. Increase load by 2.5 kg if possible.

Effectiveness:

Eccentric exercise:

Faster muscle gains

Greater metabolic boosts

More flexibility

Reduce pain

Lower risk of injury

Better sports performance

increase delayed onset muscle soreness (DOMS)

Eccentric muscle action has been shown by many authors to be more efficient than
concentric muscle action

Eccentric muscle action can produce higher forces

uses less oxygen than a concentric contraction of comparable muscle unit activity
(Stanton P. et al., 1989)

Concentric exercise:

Increase muscle size

Reduce pain

Increase strength

Better sports performance

Increase metabolic activity (Stanton P. et al., 1989)
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