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Abstracts 

Osteoarthritis (OA) of the knee is the most common form of joint disease. It is one of 

the major causes of impaired function that reduces quality of life (QOL) worldwide. 

To evaluate the association between Environmental Impacts (weather, occupation, 

posture, age, sex, obesity, exercise, sports, diet, demographic,  joint injury, hormone, 

bone density etc.) and knee pain among individuals with osteoarthritis (OA) (n=299). 

This prospective study evaluated men and women, aged 40 to 80yr, participating in a 

community-based, osteoarthritis exercise study (June 2012–June 2016). Weekly self-

reported pain scores were collected using a visual analogue scale. Statistical tests, 

including regression and correlation analyses, were conducted. P values<0.001 were 

considered significant. To compare the effectiveness of sustainable management using 

different therapeutic agents (swimming exercise, quadriceps stretching exercise, 

mobilization exercise, deep transverse friction massage with hot pack).  

The mean temperature was 23°C with a low of 4°C and a high of 40°C. Most 

associations explored produced non-significant findings. However, among women 

with knee OA, higher pain was significantly associated with days of rising barometric 

pressure (P<0.001). While some associations were suggestive of a relationship, 

largely these findings indicate that weather is quite modestly, if at all, associated with 

pain from OA. Some occupational activities increase the risk of knee OA, although 

the influences of publication bias and heterogeneity are important limitations of this 

study. Both aerobic walking and home based quadriceps strengthening exercise 

reduce pain and disability from knee osteoarthritis but no difference between them 

was found on indirect comparison. Obesity was also significantly associated with 

knee OA There was no statistically significant interaction effect between BMI and 

gender, age or any of the other confounding variables. A moderate correlation was 

found between joint displacement detection threshold and age (r = 0.557 and r = 0.625 

for the right knee and the left knee, respectively). The threshold was substantially and 

significantly different between the OA patients and the elderly controls. Closed 
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3

In 2014 a study of people with osteoarthritis (OA) published in BMC Musculoskeletal 

Disorders asked participants if and how temperature influenced their pain. Of the 712 

people who answered the survey, 469 (67%) said they were temperature sensitive. It 

turns out that weather-sensitive people with OA experience more joint pain overall 

than their non-weather-sensitive counterparts. 

In 2015 a study of 810 people with OA published in Journal of Rheumatology found 

significant links between temperature and joint pain. The effect of humidity on pain 

was stronger when the temperature was colder. In essence, they found that wet, winter 

days are no fun. 

Another study showed that each 10-degree temperature drop was linked with an 

incremental increase in pain. And that rising barometric pressure also triggered pain 

in people with arthritis. 

1.1.2 Humidity  

Patients living in humid regions often experience more severe symptoms, probably 

because of barometric pressure changes. Living in dry areas will alleviate most of 

these changes and reduce their frequency. 

The study cites research from 1985 showing evidence that a combination of weather 

conditions worsened arthritis symptoms—in particular rising humidity and falling 

barometric pressure. It was noticeable that static weather patterns did not cause much 

change; it was the transition that affected symptoms. 

These findings were backed up by another study that indicated increased pain and 

swelling reported by patients with arthritis could be the result of a disparity in 

pressure between fluid within the joints and falling air pressure outside. Air pressure 

drops during stormy weather, which is more common in hot, humid weather. 

1.1.3 Rainfall  

People whose arthritis seems to flare before or after it rains wonder if damp weather is 

making their arthritis worse. Doctor says they get this question a lot, even though not 

much evidence supports a link between sore joints and damp weather. 
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revealed that African-Americans are more likely to develop OA in both knees and that 

Asian women are at increased risk of developing OA of the knee when compared to 

Caucasian Americans. Another important factor that is likely to influence gait 

variations in patients with OA is race. Yet the relationship between gait disability 

associated with OA and race has been largely under-investigated. This is surprising 

considering emerging evidence of racial disparities in disability in other persistent 

pain conditions and racial disparities in other substantial health issues. 

1.1.6 Food Adulteration 

Food Adulteration For years people have suspected that foods are an important factor in 

the development of Osteoarthritis. Many notice an improvement in their condition when 

they avoid dairy products, citrus fruits, tomatoes, eggplant and certain other foods. 

A woman, from Wisconsin, also found that her arthritis was clearly linked to dairy 

products. Although she had been raised on a dairy farm, she learned that staying away 

from dairy products was the key to relieving her symptoms. 

A 1989 survey of over one thousand arthritis patients revealed that the foods most 

commonly believed to worsen the condition were red meat, sugar, fats, salt, caffeine, 

and nightshade plants (e.g., tomatoes, eggplant). Once the offending food is 

eliminated completely, improvement usually comes within a few weeks. Dairy foods 

are one of the principle offenders, and the problem is the dairy protein, rather than the 

fat, so skim products are as much a problem as whole milk. 

1.1.7 Climate  

Some people notice that their arthritis gets worse when there is a sudden change in the 

climate.  

However, there is no evidence that a specific climate can prevent or reduce the effects 

of Osteoarthritis. Moving to a new place with a different climate usually does not 

make a long-term difference in a person’s Osteoarthritis.  

Patients with arthritis often claim that they can predict weather changes. To examine 

this point, many years ago at the University of Pennsylvania medical school, 

Hollander M.D. built a climate chamber and used volunteer patients as his study 
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�  Currently there are approximately 270 rheumatologists in Canada; however, 150 
of them are close to retirement leaving 120 rheumatologists to care for 4 million 
suffering arthritis patients.  

�  There are approximately 37,000 hip and knee replacement surgeries every year in 

Canada.  

�  The key issues in the fight against arthritis facing Canada include: access to 

medications, access to rheumatology care, access to orthopaedic care, funding for 

research and illness disability. 

1.4.4 Japan 

�  Population of 127 million people.  

�  17% of population is over 65 (this percentage is expected to grow by 25% in the 

next three decades).  

�  5% of the population has some form of arthritis.  

�  The key issues in the fight against arthritis facing Japan include access to 

medications, access to specialty care. 

1.4.5 USA 

�  It is estimated that over 41 million people out of 285 million people in the United 

States have arthritis.  

�  In the United States about 6 percent of adults over 30 have OA of the knee and 

about 3 percent have OA of the hip. 

�  The occurrence of the OA increases with age, rising 2- to 10-fold in people from 

30 to 65 years of age. 

�  An estimated 50 million people will be diagnosed with arthritis by 2013.  

�  The current economic burden of arthritis in its various forms is approximately 

$82.4 billion. 

�  Direct costs are $34.6 billion (hospitals, doctors, transportation, nursing homes)  

�  Only 3% of the cost is for drugs.  

�  Indirect costs are $47.8 billion (primarily lost wages and lost productivity).  

�  Arthritis is a greater factor in limiting activity than heart disease, hypertension, 

blindness, or diabetes. Figure 3 shows the levels of physical activity reported by 
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treatments with chronic arthritic patients.  Lowman, 1937 published his Technique of 

Underwater Gymnastics: A Study in Practical Application, in which he detailed 

aquatic therapy methods for specific underwater exercises that “carefully regulated 

dosage, character, frequency, and duration for remedying bodily deformities and 

restoring muscle function”. During the 1950s, the National Foundation for Infantile 

Paralysis supported the corrective swimming pools, and hydro gymnastics of Charles 

L. Lowman and the therapeutic use of pools and tanks for the treatment of 

poliomyelitis. Licht et al., (1962) organized the American Society of Medical 

Hydrology and Climatology, which historically met at the annual meeting of the 

American Academy of Physical Medicine and Rehabilitation. 

1.8 Sustainable management of Knee Osteoarthritis by using Quadriceps 
Stretching Exercise and Hot Pack 

1.8.1 Introduction 

Osteoarthritis (OA) is regarded a major public health problem, as reported by the 

World Health Organization. It is one of the major causes of impaired function that 

reduces quality of life (QOL) worldwide. Osteoarthritis (OA) is the most common 

musculoskeletal condition affecting the quality of life of older adults. A recent survey 

in India reported that the prevalence of OA in older adults more than 65 years of age 

was 32.6% in the rural population and 60.3% in the urban population. Knee OA is 

likely to become the eighth most important cause of disability in men and the fourth 

most important cause of disability in women according to the World Health 

Organization report on global burden of disease. Three major physical impairments, 

such as knee pain, stiffness, and decreased quadriceps strength, are highly associated 

with knee OA and are believed to contribute to physical disability and progression of 

the disease. 

Strength of the quadriceps musculature is one of the intrinsic factors that has been 

shown to affect the knee joint functions. It is evident that lower extremity strength has 

a major role in knee joint shock attenuation during weight bearing activities; however, 

research is still ongoing regarding investigation of the role of strengthening in the 

treatment of OA of the knee. There is increased risk of development or progression of 

disease due to greater or uncontrolled loading on the joint; therefore, quadriceps 
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pharmacological methods including patient education programs, weight reduction, 

coping strategies, and exercise programs for treatment of knee OA. 

There are three types of basic therapeutic exercise: isotonic, isokinetic, and isometric 

exercise. Of these three, isometric exercise might be the most appropriate and easy to 

understand by the patients and can be easily and safely performed at home because it 

requires no or minimal apparatus. Further, isometric exercise causes the least intra-

articular inflammation, pressure, and bone destruction. Norden, Leventhal, and 

Schumacher reported that “isometric exercises” are simple and inexpensive to 

perform and that they rapidly improve strength. Hence, the purpose of this study was 

to investigate whether isometric quadriceps exercise has a beneficial effect in patients 

with knee osteoarthritis. 

1.9 Sustainable management of Knee Osteoarthritis by using Knee 
Mobilization Exercise and Hot Pack 

1.9.1 Introduction 

Osteoarthritis (OA) is the most common form of degenerative joint disease affecting 15 

to 40% of people aged 40 and above (Corti and Rigon, 2003). One hundred fifty one 

million people worldwide experienced OA in 2004 which was ranked sixth as a leading 

cause of moderate and severe disability (World Health Organization, 2008). The knee is 

the joint most frequently affected by osteoarthritis. OA knee is two times more 

prevalent than OA hips in people aged over 60 years (Scott et al., 2007), and is a 

significant contributor of pain and mobility impairment in community-dwelling adults 

(Corti  and Rigon 2003). In a general practice setting in Britain, 1% of people aged over 

45 years have a currently – recorded clinical diagnosis of knee osteoarthritis, and 5% 

will have had the clinical diagnosis made at some point (Bedson et al. 2005). Clinically, 

OA knee is characterized by pain during weight bearing, tenderness, limitation of knee 

movement, crepitus, occasional effusion, and variable degrees of local inflammation 

(Symmons et al. 2000). Pain is the most frequent reason for patients with OA knee to 

seek medical attention and rehabilitation (Symmons et al. 2000). If left untreated, pain 

and stiffness will result in a loss of physical function and self-independence. The 

presence of OA-related knee pain has also been associated with increase in the risks of 

physical disability in the community (Van Baar et al., 1998). 
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1.10 Sustainable management of Knee Osteoarthritis by using Deep 
Transverse Friction Massage and Hot Pack 

1.10.1 Introduction  

Osteoarthritis (OA) affects million of people in Bangladesh and the knee is one of the 

most common joints affected. Knee OA is the leading cause of disability and its 

prevalence is growing among the general population. Seventy percent of the 

population over the age of 65 will demonstrate radiographic evidence of knee OA and 

12.1% will have clinical symptoms. An adequate understanding of the non-surgical 

options and early diagnosis and management is essential to optimally treating knee 

OA patients. Knee OA is a degenerative disorder that involves cartilage breakdown, 

subchondral bony sclerosis, osteophytes formation, abnormal synovial fluid 

hyaluronate, and an increase concentration of inflammatory mediators. Risk factors 

include obesity, female gender, genetic predisposition, African American race, and 

weak quadriceps. Obesity is the most important modify able risk factor for the 

development of knee OA. When evaluating the history, physical examination and 

radiologic findings, the American College of Rheumatology includes the following 

criteria for knee OA: pain in the knee, and either morning stiffness less than 30 

minutes, age greater than 50 or Crepitus on active range of motion (ROM), and x-ray 

evidence of osteophytes. The Kellgren-Lawrence scale can be used to grade 

radiologic findings of knee OA. Grading is based on osteophytes, deformity of bone 

contour and joint space narrowing. X-rays done are usually weight-bearing anterior-

posterior radiographs of the knee in full extension. It has also been suggested that x-

rays may be done in 40° of flexion, as this view demonstrates different weight bearing 

areas of the femur and tibia and may be more sensitive in identifying arthritic 

changes. Other x-ray views include the tunnel view, also called the inter condylar 

notch view, which helps identify osteochondral loose bodies and the sunrise or 

merchant view, useful in identifying arthritis at the patello femoral compartment. 

Key elements of the physical examination include inspection, palpation, evaluation of 

range of motion, neuromuscular examination, and knee-specific examination 

including medial joint line tenderness, Crepitus with passive ROM, supra patellar 

effusion, painful knee flexion, and possibly quad weakness. Ligamentous laxity and 

concomitant meniscal pathology should also be assessed. Differential diagnoses of 



Chapter Two 
Literature Review  

2.1 Systematic Literature Search 

A systematic search of the literature review between 2001 to 2016 were published in 

different journal, book, periodical and thesis. 

The aim of this study was to review the research literature on pain and quality of life 

(QoL) and the relationship between these variables among people with osteoarthritis. 

This literature review is to evaluate current research articles pertinent to physical 

therapy treatment of osteoarthritis (OA) of the knee. Osteoarthritis of the knee is an 

increasingly common diagnosis, with a prognosis that can lead to loss in an 

individual’s functional abilities. Literature on the subject of OA and its physical 

therapy treatment is vast and current, however, obtaining and analyzing it can be time 

consuming and costly to a Physical Therapist. The primary aim of this paper is to 

review current trends for treatment of OA of the knee, and to compare each 

intervention for effectiveness. This article provides a systematic categorization as well 

as recommendations for physical therapists based on current literature. 

Osteoarthritis (OA) is a disease characterized by the breakdown of articular joint 

cartilage, and often causes severe pain and disability. In particular the knee joint is 

most commonly affected, with more than 30% of adults over 60 years of age 

experiencing functional limitations, such as inability to perform Activities of Daily 

Living (ADL) or Instrumental Activities of Daily Living (IADL) due to OA of the 

knee. There are multiple interventions to treat OA of the knee. Current popular 

methods of treatment include, but are not limited to physical therapy based on practice 

pattern as well as non-steroidal anti-inflammatory drugs (NSAIDS), surgery and knee 

capsule injections, which are commonly followed by physical therapy. It should be 

noted, however, that NSAIDs though frequently prescribed, often have significant 

side effects. Arthroscopic surgery has not been shown to have a major role in the 

management of OA of the knee. Similarly, knee capsule injections have been shown 

to be equal to arthroscopy in effective management of the disorder. Exercise-based 

interventions are extensive, and include pool-based strengthening exercise, muscular 
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result was Overweight and obese people reduced their weight by 5 kg or until their 

BMI was within the recommended normal range, 24% of surgical cases of knee OA 

might be avoided.  

Campbell et al., 2001 was published an article and entitle as “Why don’t patients do 

their exercises? Understanding non-compliance with physiotherapy in patients with 

osteoarthritis of the knee” published in J. Epidemiol. Community Health. Research 

method was a qualitative study, nested within a randomised controlled trial. Outcome 

measure was twenty participants in the intervention examining the effectiveness of 

physiotherapy in reducing pain and increasing mobility in knee OA and result was a 

necessary precondition for continued compliance was the perception that the 

physiotherapy was effective in ameliorating unpleasant symptoms.  

Hassan et al., 2002 was published an article and the title was “Influence of elastic 

bandage on knee pain, proprioception, and postural sway in subjects with knee 

osteoarthritis” in Ann. Rheum. Dis. Research method was symptomatic and 

radiographic knee OA were randomly assigned to either an S-bandage or an L-bandage. 

Outcome measure was In a cross over, within-subject study, 68 subjects (49 female, 19 

male; mean age 67.1, range 36–87) and result was knee OA application of an elastic 

bandage around the knee can reduce knee pain and improve static postural sway.  

Brian et al., 2003 was published an article and the title was “Physiotherapy, including 

quadriceps exercises and patellar taping, for knee osteoarthritis with predominant 

patello-femoral joint involvement: randomized controlled trial” and published on The 

Journal of Rheumatology. Research method was the study design was a controlled 

trial using pre randomization and a blind observer, comparing the intervention 

package with standard non physiotherapy treatment. Outcome measure was pain in 

the worse knee by 100 mm visual analog scale score, the disability domain of the 

Western Ontario and McMaster University OA index (WOMAC) and result was the 

treatment package produced small improvements in knee pain scores and quadriceps 

muscle strength 10 weeks after the end of the treatment period.  

Hinman et al., 2003 was published an article and the title was “Efficacy of knee tape 

in the management of osteoarthritis of the knee: blinded randomised controlled trial” 

in BMJ Mu. Research method was randomised single blind controlled trial with three 
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Seventy-seven (81.1%) participants joined at least one out of three follow-ups in the 

12 month period. Outcome measure was arthritis self-efficacy (ASE) and health 

outcomes including pain and fatigue rating, self-rated health, daily activities limitation 

and number of unplanned arthritis-related medical consultations and result was our 

findings add to the evidence that the modified arthritis empowering programme 

improved perception of control of osteoarthritis and three health outcomes after 12 

months of treatment.  

Coleman et al., 2008 published a research work and the title was “Effects of self-

management, education and specific exercises, delivered by health professionals, in 

patients with osteoarthritis of the knee” in BMC Musculoskeletal Disorders.  Research 

method was the effects of standard medical management will be compared with the 

effects of the OAK program in a single-blind randomized study. Outcome measure 

was 146 male and female participants with established OA knee will be recruited. 

Volunteers with coexistent inflammatory joint disease or serious co-morbidities will 

be excluded and result was evidence to guide clinicians and funding bodies seeking to 

establish priorities regarding the provision of this disease specific program.  

Luciana and Valeria, 2008 was published an article and the title was “Hydrotherapy 

Versus Conventional Land-Based Exercise for the Management of Patients with 

Osteoarthritis of the Knee: A Randomized Clinical Trial” in PHYS THER. Research 

method was a water-based exercise group and a land-based exercise group. Outcome 

measure was sixty-four subjects with OA of the knee included a visual analog scale 

(VAS) for pain in the previous week, the Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) and result was both water-based and land-based 

exercises reduced knee pain and increased knee function in participants with OA of 

the knee. Hydrotherapy was superior to land based exercise in relieving pain before 

and after walking during the last follow-up.  

Nicola et al., 2008 was published an article and the title was “Evidence based 

guidelines and current practice for physiotherapy management of knee osteoarthritis” 

and reference was TOC 7: 45–56. Research method was questionnaire survey of 

chartered physiotherapists. Outcome measure was 300 postal questionnaires were 

distributed to Physiotherapy Departments requesting information regarding source of 
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Many researchers have done work on the knee OA in the world. From the literature 

review it is mentionable that most of the research worked on traditional research. No 

research work on the issue of OA in Bangladesh especially in sustainable 

management using therapeutic agents. From the above literature reviewed it can be 

said that the present study has been conducted for those people who are socially and 

economically disadvantaged and has been suffering due to food and environment 

related knee OA. 
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3.2.3 Pabna 

Pabna forms the south-east boundary of Rajshahi Division. Sirajganj District is on the 

north-east, while the Padma River, main stream of the holy river Ganges, in the south 

separates it from Rajbari District and Kushtia District. The Jamuna River runs along 

its eastern border separating it from Manikgonj District; and on the north-west it has a 

common boundary with the Natore District. Average maximum temperature 36.8°C, 

minimum 9.6°C; annual rainfall 1872 mm. Characteristically the soil of the district is 

divided into four, viz flood plains of the Ganges, Karatoya, Jamuna and Barind Tract. 

Main rivers are Ganges, Ichamati, Gumani, Baral and Hurasagar. 

Pabna's climate is classified as tropical. In winter, there is much less rainfall than in 

summer. According to Köppen and Geiger, this climate is classified as Aw. In Pabna, 

the average annual temperature is 26.0°C. Precipitation here averages 1603 mm. 

Precipitation is the lowest in December, with an average of 3 mm. Most precipitation 

falls in June, with an average of 300 mm. 

At an average temperature of 29.9°C, May is the hottest month of the year. In 

January, the average temperature is 18.4°C. It is the lowest average temperature of the 

whole year. 

Between the driest and wettest months, the difference in precipitation is 297 mm. The 

average temperatures vary during the year by 11.5 °C. Useful hints about reading the 

climate table: For every month, you will find data about precipitation (mm), average, 

maximum and minimum temperature (degrees Celcius and Fahrenheit). Meaning of 

the first line: (1) January, (2) February, (3) March, (4) April, (5) May, (6) June, (7) 

July, (8) August, (9) September, (10) October, (11) November, (12) December. 

3.2.4 Settings 

The clinical trial was conducted in primary care physiotherapy practices. Volunteers 

from the greater Rajshahi, Pabna and Chapai Nawabgonj district area responded to 

advertisements in print media, posters, health and medical practices and referrals from 

practitioners. Potential participants underwent telephone screening, followed by a 

physical screening by an experienced physiotherapist and standardized weight-bearing 

semi-flexed, standing, postero anterior and skyline radiographs to assess the severity 

of knee OA. 
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Component Test Significance 

Cruciates 

·  Flex knees to 90' (keep feet flat on couch), 
Look for sag sign. 

·  Anterior draw test: flex knee to 90', sit on foot 
to stabilize (ensure foot is not tender) an pull 
forwards. 

·  Posterior draw test: flex knee to 90', sit on foot 
to stabilize and push backwards. 

·  Lachman test for ACL injury. 
·  Flex knee to 20' and hold distal thigh firmly 

with hand. 
·  Press down on distal thigh of patient and lift 

proximal tibia forwards. 

Grading of 
draw tests: 

   
1+: 0 -5mm 
2+: 6 -10mm 
3+: 11-15mm 
4+: >15mm 

Collateral 
ligaments 

·  Tuck patient's foot under arm and flex knee to 
20-30'. 

·  Apply varus / valgus force. 
·  Repeat test with knee in full extension 

(instability signifies a combined collateral and 
cruciate ligament injury). 

 

Menisci 

·  McMurray's test: differentiate between medial 
and lateral meniscal tears. 

·  Medial meniscus: flex knee, palpate medial 
joint line, externally rotate, extend knee. 

·  Lateral meniscus: flex knee, palpate lateral joint 
line, internally rotate, extend knee. 

·  Positive if: click or pain. 

 

Figure 3.4: Diagrammatic Presentation of Lachman Test 
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Figure 3.5: Diagrammatic Presentation of Varus and Valgus Stress Test 

 
The maneuvers should be performed with the knee un flexed and at 30 degrees of flexion 

 

Figure 3.6: Diagrammatic Presentation of McMurray Test 
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Face down in the water, letting our weight be supported, and kicking our feet to a 

slow, steady rhythm. This explains, is part of "smart swimming" – knowing when to 

work and when not to work. Before every propulsive movement is a non-propulsive 

movement. You have to get ready to apply the power. It's about using your energy 

economically and maximizing the distance per stroke. 

In crawl, only 20% of the propulsion comes from the legs. It's a front-wheel-drive 

stroke. The legs are primarily for balance and stability. Those swimmers who thrash 

up and down pumping their legs like pistons are simply wasting their energy. 

The stroke down into component parts, following a series of exercises on land and in 

the water. It's a gentle, hands-on approach that focuses on "redirecting" the body to 

move in a different way, slowing everything down, so that you are aware of every 

movement you make. 

The walk-through exercises on land are crucial. Need to walk before crawl, need to 

get the rhythm and the pace of the stroke without worrying about breathing in water. 

This is much harder than it seems – a kind of choreography in which the timing of 

every movement in relation to the next is crucial. Keeping the heads totally still, we 

learn to rotate our bodies, streamlining our passage through the water. There is a 

moment, midway through the afternoon when suddenly feel I've got it right. I'm 

gliding along with the minimum of effort. 

3.6.3 Thermodynamics 

Water’s heat capacity is 1,000 times greater than an equivalent volume of air. The 

therapeutic utility of water depends greatly on both its ability to retain heat and its 

ability to transfer heat energy. Water is an efficient conductor, transferring heat 25 

times faster than air. This thermal conductive property, in combination with the high 

specific heat of water, makes the use of water in rehabilitation very versatile because 

water retains heat or cold while delivering it easily to the immersed body part. Water 

may be used therapeutically over a wide range of temperatures. Cold plunge tanks are 

often used in athletic training at temperatures of 10–15°C to produce a decrease in 

muscle pain and speed recovery from overuse injury, although there are some 
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referred to the rehabilitation service by physicians during the period of 2012 to 2015, 

and all were evaluated by radiographs. Patients with grade 1 or 4 in the Kellgren-

Lawrence scale were excluded. In addition, we also excluded patients who had 

undergone any kind of orthopedic surgery of the lower limb during the last two years 

and/or other concomitant therapies, except for the use of analgesic and non-steroidal 

anti-inflammatory drugs (according to medical guidelines). During the study period,  

299 patients were included in the study. 

The subjects in the experimental group performed the following sets of exercise for 

12 weeks (7 days/week). All exercises were performed in sets of 10 repetitions; 1 set 

of all exercises was performed twice a day for the 1st week, and this progressed to 2 

sets twice a day until the 3rd week and then 3 sets twice a day until the 12th week. 

3.8.2 Isometric quadriceps exercise  

Patients lay in a supine position. A rolled up towel was put beneath the knee. They 

were instructed to maximally activate their thigh muscles in order to straighten their 

knee and hold the contraction for 5 seconds. 

3.8.3 Straight leg raising (SLR) exercise  

Patients lay in a supine position. They were instructed to perform a maximum 

isometric quadriceps contraction prior to the lifting phase of the exercise. Then they 

were instructed to lift the leg up to 10 cm above the plinth and hold the contraction 

during the lifting phase for 10 seconds. 

3.8.4 Isometric hip adduction exercise  

Patients lay in a supine position. A small pillow was put between the knees. They 

were instructed to perform isometric hip adduction exercise while pressing the pillow 

between the knees and to maintain the adduction with contraction for 5 seconds. 

The control group received ultrasound therapy as per the patient’s requirement with 

an intensity of 1.5 watts/cm2 for 7 minutes in continuous mode at the tender point 

around the knee joint. They were told to continue their normal daily activities, and no 

extra exercises were applied. 
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The following quadriceps strengthening exercises are designed to improve strength of 

the quadriceps muscle (figure 3.15). The quadriceps comprises of four muscle bellies, 

one of which is the VMO (Vastus Medialis Obliquus). The VMO is very important in 

quadriceps and knee rehabilitation exercises. You should discuss the suitability of 

these exercises with your physiotherapist prior to beginning them. Generally, they 

should only be performed provided they do not cause or increase pain. 

Figure 3.15: Diagrammatic Presentation of Quadriceps Muscle 

 

To begin with, the following basic quadriceps strengthening exercises should be 

performed approximately 10 times, 3 times daily. As your quadriceps strength 

improves, the exercises can be progressed by gradually increasing the repetitions and 

strength of contraction provided they do not cause or increase pain. 

Tighten the muscle at the front of your thigh (quadriceps) by pushing your knee down 

into a towel (figure 3.16). Put your fingers on your inner quadriceps (VMO – figure 

3.15) to feel the muscle tighten during contraction. Hold for 5 seconds and repeat 10 

times as hard as possible pain free. 
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3.10 Deep Transverse Friction Massage and Hot Pack for 15 Minute for 
two time per day for 12 week 

3.10.1 Methods 

Deep Transverse Friction Massage (Figure 3.19 – 3.21) 

Deep friction massage is a specific connective tissue massage that was developed by 

Cyrix. The purpose of deep friction massage is to maintain the mobility within the 

soft tissue structures of ligament, tendon, and muscle and prevent adherent scars from 

forming. The massage is deep and must be applied transversely to the specific tissue 

involved unlike the superficial massage given in the longitudinal direction parallel to 

the vessels which enhances circulation and return of fluids. Before friction massage 

can be performed successfully, the correct structure must be found through proper 

evaluation procedures. The distinction must be made between contractile structures 

such as the muscle belly, musculotendinous junction, tendon, and tendon-periosteal 

junction and non-contractile structures such as the joint capsule, bursa, fascia, dura 

mater, and ligament. 

Deep Massage uses a variety of techniques to work on the deeper layers of muscles 

that are commonly involved in chronic pain conditions, scar tissue and myofascial 

adhesions. So often deep tissue massage is thought to be a lot of pressure but it is 

more rightly associated to appropriate pressure on deeper tissues. Deep pressure has 

it's value however not all deep tissue work requires painful pressure. A good session 

of deep tissue work should be accompanied by warming strokes to allow the deeper 

tissues to be accessed without damage, allowing for greater functional recovery with 

less pain. Commonly a therapist utilizing deep tissue techniques will use thumbs, 

knuckles, forearms and elbows to release the deeper tissues. It is possible for 

everyone to have deep tissue work accomplished but only by a therapist with proper 

training, healing intention and compassion towards a client's results. Sessions can be 

intense but should not leave residual discomfort except for general soreness, similar to 

what a regular work out at the gym creates. Deep tissue work releases stored toxins 

and lactic acid into the blood stream and these are omitted from the body through the 

kidneys and finally the urine. It is so important for client's success to drink half their 

body weight in ounces during treatment sessions. Drinking pure H2O is a key to 
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The frequency and duration of treatment varies with the severity and type of the 

injury. In a recent injury, i.e., ligament sprain, start daily with gentle massage to keep 

mobility. It is important for the therapist to distinguish between tenderness and pain. 

Tenderness can be due to deep friction and can persist long after the pain disappears. 

Pain is elicited by clinical assessment and reassessment. Deep friction massage may 

be given every other day or when the excess tenderness has worn off. The duration of 

the treatment varies; for example, with an acute ligamentous injury, the gentle 

massage performed may last only 1-2 minutes. However, it may well take several 

minutes to be able to get your fingers on the structure depending on the severity of 

pain. With deep friction massage, the treatment will last 10-15 minutes. 

Massage therapy is generally a safe intervention. Patients may experience minor 

discomfort. A small number of serious adverse events have been reported, however 

the risk is low if the therapy is performed by a trained practitioner. Massage is the use 

of manual techniques such as stroking, friction and compression to apply traction and 

pressure to the soft tissues, including skin and underlying muscle tissue. The therapy 

aims to relieve pain and promote function through reduction of muscle tension and 

spasm, increase in circulation of blood and lymph, and promotion of mental 

relaxation. Massage may also contribute to positive outcomes for to the patient 

through the therapeutic benefit of touch. A wide variation of massage types are 

available including conventional muscular massage (Swedish massage), deep tissue 

massage, and Shiatsu, however there is limited research on their use in osteoarthritis 

and no research comparing the effective various massage forms. There was only one 

low quality study on massage therapy, hence the recommendation that there is weak 

evidence to support massage therapy in the treatment of OA of the knee or hip. 

3.10.2 Massage for Osteoarthritic Patients 

The massage therapist will use long strokes, kneading and friction to the surrounding 

muscle tissue depending on the joint that is affected. 

·  This technique focuses on improving flexibility and mobility of the joint. 

·  Using his/her finger tips, the massage therapist will try to feel and decrease the 

spasm and stiffness of the muscles. 





Chapter Four 
Results 

4.1 Environmental Impacts on Osteoarthritis 

4.1.1 Weather 

The relationship that weather may share with pain was a secondary Clearwater 

Exercise Study (CES). CES inclusion criteria consisted of men and women aged 40�yr 

or older with radiological evidence of OA, grades 2+, as defined by the Kellgren and 

Lawrence criteria. Blinded to the current hypothesis, all CES participants were 

included in our study. A visual analogue scale measured pain severity, where 0=no 

pain and 10=severe pain. The total number of pain recordings varied by knee. Pain 

levels assumed values from 0–10, with mean scores spanning from 1.2–2.5 and 

corresponding standard deviations ranging from 2.1–2.7. The mean temperature was 

23°C with a low of 0°C and a high of 36°C. Precipitation levels ranged from 0.00–

21.08�cm, with a mean of 0.36�cm. Barometric pressure direction (rising, falling and 

steady) was analyzed with the corresponding days' pain scores. 

The relationship between OA pain and barometric pressure on days when the 

barometric pressure direction had been the same for 3 consecutive days was 

evaluated. For example, when the barometric pressure had been rising on Wednesday, 

Thursday and Friday, Friday's pain score was assessed for a relationship with 

barometric pressure direction. Consecutive days of rising barometric pressure 

indicated a significant relationship with the aggregate pain level (P�<�0.0008). 

Precipitation status, analyzed with the corresponding days' pain scores, indicated no 

association as indicated by P values ranging from 0.02–0.71. Sample data, limited by 

the lack of consecutive days of precipitation, focused on the effect of no precipitation. 

Non-significant findings were noted for the relationship between OA pain and 3 

consecutive days of no rain. Site-specific correlation analyses of aggregate mean pain 

scores with the weather indices produced rho values ranging from �0.07 to +0.15 

(Table�4.1). Largely, no discernable patterns were noted. A significant, albeit modest, 

association was reflected between 1-day lagged precipitation and OA pain (rho=0.15; 

P�<�0.001). 
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Table 4.2: Distribution of Meteorological Exposures in the Study Sample 

 Mean SD Range 
Ambient Weather*     
Temperature (degrees Fahrenheit) 56.9 15.4  7.3 to 95.7 
Barometric pressure (inches mercury) 29.1 1.0  24.6 to 30.4 
Dew point (degrees Fahrenheit) 46.2 14.3    6.6 to 76.4 
Precipitation (inches) 0.09 0.12     0 to 1.92 
Relative humidity (%) Weather change 68.2 14.3    18.2 to 98.6 
Temperature (degrees Fahrenheit) 0.13 3.0     22 to 28 
Barometric pressure (inches mercury) 0.008 0.06    0.58 to 0.51 
Dew point (degrees Fahrenheit) 0.37 3.4    29.0 to 24.0 
Precipitation (inches) 0.004 0.15    3.1 to 2.4 
Relative humidity (%) 0.7 12.3    48.1 to 47.0 

SD – Standard Deviation. 

Conversion formulas: Centigrade to Fahrenheit: C (F 32) 

5/9. Barometric pressure: 1 inch mercury 3.386 kPa. 

* Average of within-participant means over the 3-day period before each pain report. 

Change between the day before each pain report and the day of the pain report. 

Table 4.3: Meteorological Exposures and Knee Pain: Multivariable Analyses 

 Ambient Weather* Weather Change 
 Coefficient P Value Coefficient P Value 
Temperature (degrees Fahrenheit) 0.01 .004 0.01 .3 
Barometric pressure (inches mercury) 0.03 .7 1.0 .04 
Dew point (degrees Fahrenheit) 0.01 .02 0.004 .7 
Precipitation (inches) 0.5 .2 0.1 .7 
Relative humidity (%) 0.001 .8 0.003 .6 

Conversion formulas: Centigrade to Fahrenheit: C (F 32) 5/9. Barometric pressure: 1 

inch mercury 3.386 kPa. 

*Average of within-participant means over the 3-day period before each pain report. 

Change between the day before each pain report and the day of the pain report. 

Adjusted for regression to the mean, prior pain score, age, sex, body mass index, non-

steroidal anti-inflammatory drug use, and opiate use. 

The coefficient indicates the magnitude of change in pain severity score expected 

from a 1-unit change in the independent variable (e.g., the coefficient of 1.0 for 

change in barometric pressure is commensurate with an increase in knee pain score of 

1.0 for each 1 inch of mercury change in barometric pressure). 

women experience an enhanced relationship between pain and weather compared with 

their male counterparts. Various approaches were used to evaluate the relationship 
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4.1.3 Risk Associated with Weather Conditions 

As shown in Table 4.5, high maximum temperature over the three days before the 

index date was associated with increased risk of knee pain exacerbation. Compared to 

the temperature 10–20°, the odds of knee pain exacerbation for maximum temperature 

above 30°C increased by 2-fold (OR = 2.18, 95% CI: 1.01 to 4.74); nevertheless, tests 

for trend did not reach statistically significant for observed (OR: 0.99; 95% CI: 0.96 

to 1.02) or median values (OR: 1.02; 95% CI: 0.97 to 1.07). No apparent association 

was observed between other weather factors (i.e., relative air humidity, precipitation 

or barometric pressure) and the risk of knee pain exacerbation (Table 4.5). 

Table 4.5: Frequency of exposure to weather in hazard and control periods 
(across 72 h prior to index date) and risk of pain exacerbation 

Weather factor Hazard periods Control periods Odds ratio (95% CI) 
Maximum temperature, °C    

<10 2 6 0.58 (0.03–10.25) 
10–20 148 383 Referent 
20–30 200 554 0.96 (0.68–1.36) 
>30 21 33 2.18 (1.01–4.74)* 

Minimum temperature, °C    
<10 169 419 1.01 (0.78–1.54) 

10–20 200 539 Referent 
20–30 10 17 1.91 (0.73–4.95) 

Relative humidity, %    
<59 121 326 1.02 (0.73–1.42) 

59–79 146 392 Referent 
79–100 28 68 1.25 (0.72–2.19) 

Precipitation (mm)    
0–5 320 842 1.16 (0.73–1.82) 
5–10 29 85 Referent 
>10 19 42 1.35 (0.66–2.78) 

Barometric pressure (hPa)    
<1010 24 86 0.89 (0.51–1.54) 

1010–1014 82 175 1.38 (0.93–2.06) 
1014–1019 83 255 Referent 
1019–1024 64 141 1.41 (0.94–2.12) 

>1024 17 52 0.83 (0.44–1.58) 

*P < 0.05. 

Post hoc analyses – Post hoc interaction analyses have not shown any effect of pain 

intensity at its mildest measured at baseline and risk of pain exacerbation associated 

with any of the weather factors included in the study (P > 0.05). Likewise, the 

combined effect of change in temperature and barometric pressure on knee pain 

exacerbation was not statistically significant (P > 0.05). 
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Subgroups 
No. 

subjects 
Heterogeneity % 

(Cochran Q, P value) 
Summary  

meta-analysis 

Occupation measured as 

Primary exposure 50 81.3 (<0.0001) 1.60 (1.44–1.77) 
Secondary exposure 20 88.9 (<0.0001) 1.74 (1.28–2.36) 

Occupational activities 

Job title 23 77.1 (<0.0001) 1.99 (1.63–2.43) 
Heavy or manual work 54 80.9 (<0.0001) 1.45 (1.20–1.76) 
Elite sports 97 55.9 (0.08579) 1.72 (1.35–2.20) 
Kneeling 92 68.2 (0.0009) 1.30 (1.03–1.63) 
Squatting 131 25.5 (0.2013) 1.40 (1.21–1.61) 
Lifting/carrying 111 77.7 (<0.0001) 1.58 (1.28–1.94) 
Climbing stairs 162 72.5 (<0.0001) 1.29 (1.08–1.55) 
Standing work 78 80.8 (<0.0001) 1.11 (0.81–1.51) 
Knee bending/straining 26 72.1 (0.0007) 1.60 (1.15–2.21) 

OA definition criteria  

Symptomatic 51 86.9 (<0.0001) 1.62 (1.43–1.83) 
Asymptomatic 19 77.4 (<0.0001) 1.57 (1.33–1.86) 

Gender 

Male data 44 69.5 (<0.0001) 1.53 (1.36–1.73) 
Female data 63 52.2 (0.0052) 1.61 (1.42–1.82) 

Region 

Rajshahi 150 83.6 (<0.0001) 1.71 (1.48–1.96) 
Chapai Nawabgonj 127 74.2 (0.0038) 1.32 (1.09–1.60) 
Pabna 36 84.5 (<0.0001) 1.63 (1.20–2.23) 
Rest of World 1,360 88.6 (<0.0001) 1.40 (0.83–2.35) 

Occupational exposure time period 

Current job 36 87.1 (<0.0001) 1.83 (1.42–2.35) 
Longest-held job 81 63.8 (0.0073) 1.60 (1.25–2.04) 
Early adulthood 11 59.6 (0.008) 1.73 (1.34–2.22) 
Lifetime 140 89.8 (<0.0001) 1.47 (1.24–1.74) 

Knee compartment 

Tibiofemoral 18 78.4 (<0.0001) 1.41 (1.17–1.71) 
Tibiofemoral or patello femoral 120 78.8 (<0.0001) 1.47 (1.12–1.94) 
Not reported 49 84.8 (<0.0001) 1.76 (1.52–2.03) 

Subgroup analysis to show if heterogeneity is related to certain study characteristics. 

The percentage values for heterogeneity are from the I2 test and the P values for are 

from the Cochran Q test.  
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Figure 4.4: Knee pain mean pre-and post-scores for swimming exercise  

 

When a patient swimming than the knee move rapidly. There is markedly increase 

pain because there is Crepitus movement and diminished joint range of motion. At the 

same time water temperature is less than the body temperature. Water temperature is 

the factor to increase joint pain. Score shows 2.00 �  2.3 that’s mean slightly increase 

pain. (Figure 4.4) 
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Figure 4.8: Mean knee ROM flexion scores for swimming exercise 

 
Score shows 80° in pre period and 100° in post period that’s mean slightly decrease 

knee flexion in post period. (Figure 4.8) 
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4.3.2 Changes in knee pain 

The changes in average scores for knee pain in each group are shown in Table 4.12. 

Pain scores for groups I–IV were initially similar, but pain scores decreased 

significantly in all treated groups, and pain scores had continued to decrease 

significantly in groups II and III at the follow up, whereas pain scores increased in the 

controls. Patients in group III showed the greatest degree of pain reduction, both after 

treatment and in the follow up period. 

Table 4.12: Average score of VAS (Visual Analog Scale) for knee pain in each 
group 

 I II III IV(Control) 

Before 5.3 ± 1.5 (70) 5.5 ± 1.7 (70) 5.6 ± 1.4 (70) 5.4 ± 1.7 (70) 

After 4.1 ± 0.6 (60)† 3.0 ± 1.8 (64)† 2.5 ± 1.6 (68)‡ 4.9 ± 1.2 (64) 

VAS 1.2 ± 1.6 2.5 ± 1.9 3.1 ± 1.8§ 0.5 ± 1.7 

Follow up 3.9 ± 1.4 (52)† 2.6 ± 1.5 (58)¶ 2.0 ± 1.3 (64)# 6.6 ± 1.5 (56)** 

·  Values are the mean ± SD (number of knees in each group at various times 

intervals). VAS = visual analog scale. 

·  † Significant difference in VAS score in each group after treatment and compared 

with the control group at various time intervals (P < 0.05). 

·  ‡ Significant difference in VAS score in each group after treatment, compared 

with the control group at various time intervals, and compared with other treated 

groups (P < 0.05). 

·  § Significant difference compared with other treated groups (P < 0.05). 

·  ¶ Significant difference in VAS score in each group between after treatment and 

those at follow up, and compared with the control group at various time intervals 

(P < 0.05). 

·  # Significant difference in VAS score in each group between after treatment and 

those at follow up, compared with the control group at various time intervals, and 

compared with other treated groups (P < 0.05). 

·  ** Significant difference in VAS score in each group between after treatment and 

those at follow up (P < 0.05). 
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Figure 4.11: Knee stiffness mean pre- and post-scores for quadriceps stretching 
exercise and hot pack 

 
When a patient performs this treatment method for 12 week duration independently, 

score shows there is mild reduce joint stiffness. (Figure 4.11) 
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Figure 4.15: Mean knee ROM extension scores for quadriceps stretching exercise 
and hot pack 

 
The study found (12°� 8°) slightly reduce post period of treatment that mean increase 

extension degree. (Figure 4.15) 

4.3.4 Hot pack 

As shown in Table 4.14, participants reported a range of individual preferences for 

treatment setting. More participants preferred the warm treatment condition, but 

nearly one-half preferred contrast treatment. Most (32 of 34) preferred treatment with 

the water-circulating device compared to the use of a standard heating pad or no 

treatment. Regardless of the preference, there were, on average, significant (P < 0.05) 

improvements in pain, symptoms, FDL (Function in Daily Living), QOL(Quality Of 

Life) and KOOS (Knee injury and Osteoarthritis Outcome score) subscale measures 

with the water circulating device treatment options, (see Table 4.14 and 4.15), when 

compared with baseline and control week measurements. Twice daily rest (control 



 

 

135

4.4 Sustainable Management of Knee Osteoarthritis by using 
Mobilization Exercise and Hot Pack  

(Detailed data in Appendix 8) 

A total of 299 subjects (85%) completed the study. Of nine subjects who withdrew 

during the intervention, 100 were from the experimental group and 199 from the 

control group. In the experimental group, 2 withdrew due to transportation problem, 1 

developed hip pain prior to the intervention, and 1 had to care for a sick family 

member. In the control group, 3 withdrew due to other commitments, 1 developed 

pain and swelling of the ankle prior to the intervention, and 1 was excluded after 

receiving a corticosteroid injection for knee pain. Subjects in the experimental and the 

control group attended 87.5% and 100% of the therapy sessions, respectively. On 

completion of the study, data for 120 men and 179 women were available for analysis. 

There were no significant differences between the two groups in all variables at 

baseline (p>0.05), except for stairs ascending-descending time (Table 4.16). 

4.4.1 Mobilization Exercise 

Table 6 shows the differences in post-treatment VAS and stairs ascending-descending 

time between the groups. The mean VAS reduced by 18.07+3.82 mm (44.07%) in the 

experimental group and by 6.66+4.11 mm (20.44%) in the control group. There were 

no significant differences for the between-groups effect F(1,11)= 2.7, p = 0.13, but 

within-group differences demonstrated significant reduction in VAS in the 

experimental group (t(144) = 3.48, p = 0.01), compared to the control group (t(155) = 

0.44, p = 0.68). No significant difference was found in stairs ascending-descending 

time between the two groups, F(1,10) = 0.70, p = 0.42. Spearman Correlation analysis 

found a moderate but non-significant correlation, r = 0.34, p = 0.16, between pain and 

stairs ascending-descending time. (Table 4.16 and 4.17) 
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Figure 4.19: Total mean WOMAC pre-and post-scores for knee mobilization 
exercise and hot pack 

 
When the patient perform knee mobilization and hot pack independently for 12 week. 

The study shows 1.7� 1.2 in post period, there is markedly reduce the symptom 

because the score is lower. (Figure 4.19) 
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Table 4.19: Summary of Pre-Post–WOMAC ANCOVA Analyses Comparing 
Intervention and Control Groups 

WOMAC 
Scale Item Variable Group Pre-Score 

Mean 
Post-Score 

Mean p 

1 
walking on flat surface Control 1.389 1.278 

.048a 
WFS Intervention 1.556 0.842 

2 
going up or down stairs Control 2.222 2.111 

.007a 
UDS Intervention 2.222 1.278 

3 
night while in bed Control 1.167 1.278 

.001a 
NnB Intervention 1.111 0.444 

4 
sitting or lying Control 1.222 1.222 

.024a 
SiLy Intervention 1.278 0.611 

5 
standing up Control 1.556 1.444 

.017a 
StUp Intervention 1.556 0.833 

6 
Stiff waking in the 
mrng Control 2.056 2.056 < 

.001a 
WMng Intervention 2.111 1.111 

7 
stiff lyng, sit or rstng 
later Control 2.111 1.833 

.119 
LSRnD Intervention 1.833 1.278 

8 
descending stairs Control 2.000 2.167 

.001a 
DS Intervention 2.056 1.333 

9 
ascending stairs Control 2.222 2.167 

.003a 
AS Intervention 2.278 1.389 

10 
rising from sitting Control 2.111 2.111 

.006a 
RfS Intervention 1.944 1.278 

11 
standing Control 1.500 1.500 

.018a 
St Intervention 1.722 0.889 

12 
bending to the floor Control 2.560 1.611 

.011a 
BFI Intervention 2.000 0.778 

13 
diff. walkg on flat 
surface Control 1.444 1.389 

.023a 
DWFS Intervention 1.389 0.778 

14 
in and out of bed Control 1.500 1.667 

.002a 
InOB Intervention 1.722 1.000 

15 
shopping Control 1.722 1.611 

.003a 
Shp Intervention 1.722 1.000 

16 
Putting on socks Control 1.333 1.500 < 

.001a Sck Intervention 1.389 0.611 
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Radiograph of the knee demonstrating features in osteoarthritis of Morium Bibi 

Present Condition 

Mrs. Morium Bibi is a married female person came to me for a 10-years history of 

progressively worsening pain in right knees joints. Professionally she was a maid 

servant. She claim that she feel pain at her right knee joint with swelling and Crepitus 

movement. Pain worse when she working, walk or stair up or down. Marked pain at 

resting period. When she lift a heavy object than she feel severe pain. Her physical 

condition is not so good because lack of proper nutrition. That’s why there was 

marked osteoporotic change occurs. Her dietary chart is very poor.  Most of the day 

she did not eat any food at night. Her knee was stiff for about 25-30 minutes when she 

arose in the morning and for a few minutes after getting up from a chair during the 

day. She had difficulty walking > 200 minutes because of pain, and her symptoms 

were exacerbated by kneeling, squatting, or descending stairs. Although sitting, 

resting, and reclining relieved her pain, he became stiff if she stayed in one position 

for too long. Her symptoms were worse on humid or cold days, and she occasionally 

felt as if one of her knee would “give out.” 
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left melleolus. The hematoma should be followed up, due to the big difference in 

anthropometric measurements in case of internal hemorrhage. 

Muscle Strength Examination 

Test for the upper extremity compared with the lower extremity indicates slight 

weakness in lower extremities and limited activity in his ADL. The muscle strength is 

performed in sitting position due to the patients problems with lying position. The 

tests for knee flexors and hip extensors is excluded due to the scar and pain for patient 

in prone position. The hip flexors and dorsi flexor of ankle left side is graded 4 in 

anti-gravity sitting position, which is against moderate pressure. Right knee extensors 

and dorsi flexor of ankle is graded 3, which is also anti-gravity tested in sitting 

position. Grade 3 shows that the patient is able to hold the position, with no pressure 

added. The weakness present in hip flexors can result in marked disability to climb 

stairs and also difficult in walking, because the leg must be brought forward by pelvic 

motion which is produced by anterior or lateral abdominal muscle action rather then 

by hip flexion. The quadriceps femoris weakness also influence on the ability to climb 

stairs and getting up and down from sitting position. The weakness might also cause 

hyperextension of knee joint due to required locking of the joint when the quadriceps 

is weak. Tibialis anterior weakness decreases the ability to dorsiflexion the ankle, and 

allows a tendency that we have already noticed during postural examination and gait 

examination, the eversion of the foot. 

Range of Motion Examination 

Range of motion examination excludes the range of motion in extension of hip joint 

due to patient pain in prone position and the active range of motion in knee extension 

due to pain and fear shown by the patient. The examination results for right lower 

extremity indicate decreased range of motion compared to left side. In patients left 

ankle joint, the decreased range of motion is most lightly caused by his osteo 

synthesis of melleolus. On the right side we can see that the patient has decreased 

motion in every joints. The reason for the limited active range of motion is of course 

pain, but also influenced by weakness. While the passive range of motion is affected 

by the change in joint space and joint structure. Her flexion of left knee could 

probably increase if she was able to be in prone position, but this was tested in sitting 

position, where the treatment table had influence on the measurement result. 
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Goals of Todays Therapy 

�  Increase ROM Strengthening exercises for leg. 

�  Stretching and relaxation of thigh. Adductors and quadriceps muscle. 

�  Decrease edema. 

�  Decrease restrictions in fascia and skin. 

�  Mobilization of restricted joints. 

Therapy Implementation 

Self knee mobilization exercise every day for two times per day which is done by 

patient. Patient position is high sitting position. Patient hold the knee by his hand, one 

hand place the lower end of femur and the another hand place the upper end of tibia. 

Upper end move slowly inside than the other end. This procedure will be continuing 

20-25 repetition in a session. After doing knee mobilization exercise a hot pack was 

used for 20 minute. 

Result 

During the therapy Mrs. Morium Bibi claim that he feel 65% - 75% better and still 

has some problems with relaxing during the PIR. She feels a lot of tension in her 

adductors of the thigh. Strengthening exercises is without any problems for her, and 

she feels stronger than earlier. 

Mrs. Morium Bibi is persistent today and in good shape. During the gait exercises in 

the stairs he needed to be reminded about the correct step-pattern with crutches in the 

stairs, but after it was correct he is able to do the exercises without any pain, and she 

feels slight fatigue after exercising. 

4th phase 

Treatment duration – 12week        
 Date – 10.08.2013 

Patients Status before Therapy 

He forgot his appointment at 11:00 AM today, so we moved the time to 13:00 PM.  

Mr. Mokbul Hossain seems happy and I find his sitting with some friends laughing 

around the table. He is without any pain today and is motivated and ready for therapy 

and exercise. 
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4.7 A case study of male knee OA patient 

Case Presentation 

 

Plate 2:  Plate of Mr. Mokbul Hossain, Address– Teghormaria, Mohonpur, 
Rajshahi, Mobile no– 01759585934, Reg. No– 0150, Age– 55 years, Sex – 
Male, Weight– 59kg, Height–  5’2”. 

Chief Complaints : Pain and stiffness on both knee. 

Family History : Mother had arterial hypertension and died 68 years old after 
stroke. Father died 55 years old of pancreatic cancer. 

Siblings : 1 sister which is healthy. 

Social history : Widow since 2008. 

Occupation : Farmer and used to sit 10 hours per day. Now unemployed. 

Hobbies : Reading books and knitting. 

Living condition : Patient lives in a family house with his father mother with 
spouse and kids. The house has 1 floor with 7 steps. 

Abuses : Occasionally alcohol and cigarettes (approx. 60/month). 

Diagnosis : Osteoarthritis of both knee. 
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Therapy Implementation 

Quadriceps stretching exercise can perform independently with the supervision of a 

physiotherapist . Patient can able to perform this exercise two time per day for 12 

week period. Patient position is long sitting or supine lying position. Patient bend the 

knee with its maximum range of motion slowly and than straight and the heel must be 

touch on the floor. This procedure will be continue 20 -25 time in every session. After 

doing exercise patient must be apply hot pack for 20 minute. It is a combined 

treatment procedure. 

Result 

Patient take this treatment two time per day for 12week but he cannot feel much 

better. He said that only 40% improve his pain. Sometimes he feel severe pain. The 

patient does not appreciate the quadriceps stretching and hot water pack technique. He 

feels pain in thigh adductors and hip flexors. He liked the joint play examination and 

therapy.  

The patient is not able to relax the adductors of thigh during applying this technique. 

He gets cramps in the calf every 60 seconds and its necessary for him to sit up for a 

minute or two. The muscles are very tense and taut. The cramps arealso present 

during soft tissue technique with the softball strokes on the adductors. He is otherwise 

strong in the muscles and the strengthening exercises are successful. The blockages in 

joints were again present. 

3rd phase 

Treatment duration – 12week        

 Date – 25.05.2013 

Patients Status before Therapy 

The patient has good skin color in his face and is walking quite fast in the stairs with 

good coordination and balance. He feels more secure. The patient can tell that he 

completed the self-therapy without any problems, but he feels some pain during night 

when he is performing a lot of strengthening exercises. The pain is located distal and 
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develops into disability are serious (Cardoso et al., 2017). A treatment 

of osteoarthritis which can stop or slowdown the disabling process is therefore of 

great importance, both when looking at the economy, and when looking at the quality 

of life for the patient. The lower extremities include two joints, the hip and knee. 

These joints are very different both in type and loading. The treatment having an 

effect on the knee may therefore not have any effect on the hip joint. In an ideal 

world, studies would have been designed to look at aquatic therapy on only one of 

these joints. In the real world, it seems that it has been difficult to de�ne patient 

groups which were only suffering from osteoarthritis of one of the joints. 

Furthermore, the described exercises in the included studies are not specific to the 

knee of hip, but both joints. We have therefore generally carried out analyses on 

mixed joint studies. To carry out a meta-analysis, a grading of retrieved studies into 

the categories of platinum, gold, silver and bronze is problematic when looking at 

aquatic or other exercises therapy. It is obvious that patient and provider cannot be 

blinded to the treatment. The criteria of blinding must in this case be considered 

irrelevant, and the overall analysis for the mixed group of patients with hip and knee 

OA is acceptable as gold standard. The awareness of being treated may, on the other 

hand, still provide a bias when compared to a control group not exposed to treatment. 

In the cases where aquatic exercise is compared to exercises on land, one must 

assume that there is no such effect, since both groups receive treatment and attention 

from providing staff. For all other studies, bias cannot be ignored completely.  

We found very few studies of a quality acceptable for a meta-analysis. As our end 

result, only four studies full �lled all the set criteria in the group with a mixture hip 

and knee OA, and only one study was acceptable for analysis in each of the groups 

knee OA alone and hip OA alone. A separation on joint or exercises aimed 

speci�cally on one of the two joints in question was not possible in any of the mixed 

group studies. In this group, two studies had less than 20% drop-out while the other 

two studies in this group had less than 28% drop-out. This is very good for a therapy 

which demands out of house treatment several times a week, although the ideal drop-

out ought to be less than 20%. 

At the end of the treatment, improvement was seen in physical function, pain, mental 

health and quality of life, when compared to a control group. These effects did not last 
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though is a very important �nding, since it suggests that at least part of the treatment 

involving training and strengthening of the muscles around the knee should take part 

as aquatic exercise, until the patient’s condition has improved. Pain is often the 

limiting factor when using exercise as part of a treatment programme. The lack of a 

long-term effect of aquatic exercise found when analyzing the group of mixed hip and 

knee osteoarthritis patients may be due to the lack of effect on the hip osteoarthritis 

which could hide an effect on the knee osteoarthritis. Since there is no way of 

separating the two types of patients in the existing studies, one can only recommend 

future studies to be joint speci�c and to design an exercise programme which is aimed 

at the speci�c joint. 

Quadriceps Stretching Exercise and Hot Pack 

Clinical OA is the consequence of a breakdown in the joint's normal function, which 

in turn is associated with altered anatomy. There is loss of freedom for the articulating 

surfaces to move over one another easily and a loss of joint stability. The loss of 

freedom of motion is associated with loss of articular cartilage, a change in joint 

shape, and alterations in the ligamentous support and neuromuscular control. 

Therefore, malfunction of an arthritic joint may result from acute or chronic injuries 

that produce either anatomic alterations in the shape of the articulating surface, loss of 

integrity of the support structures around the joint, or alterations in the mechanical 

properties of the tissue matrices that make up the joint. OA is not a simple wear-and-

tear phenomenon, but an active process that is part of the reparative response to 

injury. It is reasonable to postulate that such a process might be manipulated to 

produce beneficial or detrimental effects on joint function and symptoms. Therefore, 

an integrated therapy of multiple interventions concentrating on the arthro-protective 

functioning of the total joint including intraarticular, periarticular, and kinesiologic 

management is indicated.  

Present results showed that patients in group III who received more than triple therapy 

had the best gain in functional improvement. The changes in mean peak torques of 

knee flexion and extension in concentric and eccentric contraction in all patient 

groups are shown in Table 3. The average peak torques of 60°/second in Ex/Con, 

Ex/Ecc, Flex/Ecc, and Flex/Con increased significantly in all treated groups, both 






