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I. INTRODUCTION

Health, the greatest of all we count as blessings.

Ariphron

Health as to say is the general condition of a person in all aspects, it is also a level of functional and/or metabolic efficiency of an organism, often implicitly human. WHO, 1948 defined health as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity. In addition to all this, fitness of the mind i.e., mental health is the most important for complete well-being (WHO, 2006)

Achieving and maintaining good health and well-being is an ongoing process. Following a balanced diet with plenty of fresh fruits, vegetables, less amount of fat, combined with regular exercise can lead to better health and well-being (Parsons et al., 2007)

The locomotor system (also known as the human musculoskeleton) is the supportive framework for our body, the skeleton, is made up of bones. Bones are hard, rigid and static. These, work in harmony with our muscles and aided by our joints, enable us to move around and also help us to protect our internal organs. However, with advancing age, due to lack of calcium in the diet, our bones then become less dense, or ‘lighter’ making them weak and more prone to fractures and other bone disorders (Reader’s Digest, Food for your Body-How to look and feel your best, 2001)

Articular (of or pertaining to the joints) disorders are the most common. However, in most diseases of the locomotor system, the bones, joints muscles and ligaments are affected and include a variety of disorders like; rheumatoid arthritis, osteoarthritis, gout, osteomalacia, osteoporosis and osteopenia (The American Heritage Dictionary of the English Language, 2006)

The conditions with the greatest impact on society mainly include rheumatoid arthritis, osteoarthritis and osteoporosis. The first two are mainly discussed under the heading of “Arthritis” and the later as a condition affecting the “Bone” (WHO, 2011)

Arthritis is the most common cause of disability. It is a joint disorder featuring inflammation. Arthritis derived its name from the Greek word ‘artho’ meaning ‘joint’ and ‘itis’ meaning ‘inflammation’. It is a group of conditions involving damage to the joints of the body (Teitel, 2011; Levesque, 2010)

There are over 100 different forms of arthritis. The most common form of arthritis is osteoarthritis which is a result of trauma to the joint, infection of the joint, or age. Other arthritis forms are rheumatoid arthritis, psoriatic arthritis and related autoimmune diseases. Septic arthritis is caused by joint infection (Teitel, 2011; Levesque, 2010)

Osteoarthritis can be described as a slowly progressive chronic disease affecting the hands, and diarthrodial,weight-bearing joints such as the knees, hips, and spine (Woolf and Pfleger, 2003)

Clinical characteristics are joint pain, tenderness, limitation of movement, crepitus, occasional effusion and variable degrees of total inflammation, which is generally mild (West, 2002; Woolf and Pfleger, 2003) there are no systemic symptoms (West, 2002)

There are two kinds of osteoarthritis -primary and secondary. Primary osteoarthritis is associated with aging, and secondary osteoarthritis is associated with an additional cause, such as injury, heredity, or obesity (Swierzewski et al., 2011)

[

Osteoarthritis is already one among the top ten most disabling diseases in developed countries. Osteoarthritis was  estimated to be the 10th leading cause of non-fatal burden in the world in 1990, accounting for 2.8% of total YLD (Year lived with disease). In the version 2 estimates for the Global Burden of Disease 2000 study, published in the World Health Report 2002, osteoarthritis is the fourth leading cause of YLD’s at Global level. By 2030, a projected 67 million people will have doctor-diagnosed arthritis around the world (Hootman and Helmick, 2006). 

The prevalence of osteoarthritis in India is very high. A recent pan-India health survey reveals that osteoarthritis has emerged as the numero uno ailments in India, even trouncing traditional heavyweights like AIDS, Diabetes, Cancer and Hypertension (Lal, 2008) The extrapolated prevalence of osteoarthritis in India was found to be 78,314,013 from the estimated population of 1,065,070,607 sq km (Health Grades Inc., 2011)

Prevalence of osteoarthritis is significantly higher in urban area than in rural area. Community survey data in rural and urban areas of India shows the prevalence of osteoarthritis to be in the range of 17 to 60.6% (Sharma et al., 2007; Patel, 2011)

According to the Indian Journal of Community Medicine, 2007 it is stated that worldwide osteoarthritis is the most common articular disease of people 65 years and older. Shockingly, the study conducted by Arogya found that in the age group 25-35 years, osteoarthritis figures as the second most prevalent disease after diabetes in India (Sharma et al., 2007)

According to the study conducted by John Hopkins Medicine, 2008 osteoarthritis is affected only by high humidity. The study also concluded that those living in warm, dry climates had fewer flare ups of the disease (Johns Hopkins Health Alerts, 2008)

The cause of osteoarthritis are largely unknown but various factors such as aging, obesity, heredity, injury or overuse and joint trauma, muscle weakness and other diseases and type of arthritis  seem to be  the predisposing factors (Dicesare et al., 2005)

According to the American College of Rheumatology guidelines, the patient’s medical history and level of pain should determine the most appropriate treatment. This should include non-pharmacologic modalities (patient education, weight loss, physical and occupational therapy); pharmacologic agents and surgical procedures with the goals of pain control, impaired function and health related quality of life, and avoidance of toxic effects from treatment (American College of Rheumatology, 2000; Barnes and Edwards, 2005).

A variety of complementary therapies have also been proposed as a solution to managing pain in osteoarthritis, including topical aids, manipulative therapies, and acupuncture (Robbins, 2000)

Management of osteoarthritis through diet is very challenging because the strongest risk factor for osteoarthritis, particularly of the knee, is overweight and obesity. Nutritional management seeks to ensure a well balanced diet and to control excessive body weight and the painful pressure on weight-bearing joints (Williams, 1993)

Arthritis patients require the same food for health that other persons need. When patients are of normal weight and in good nutritional status, the normal diet is suitable (Robinson et al., 1990) 

Diet for osteoarthritis involves proper selection of foods which include fruits and vegetables , essential fatty acids and oils, nuts and seeds, whole grains and cereals. Supplementation with anti-oxidants, vitamin E, carotenoids, vitamin C, vitamin D, vitamin B, calcium  rich foods proves to be effective for osteoarthritis. In addition, trace mineral like zinc, boron, copper in small proportions may contribute to the slow progression of osteoarthritis and may offer some protection.

As the dietary origins of the diseases were unraveled it became common knowledge that simple dietary changes could prevent and cure these serious and frequently fatal diseases. As the active components of the diet were identified and purified they were found to be equally effective when taken as supplements in pill or liquid form (Webb, 2006)

Herbal medicine can be viewed as the precursor of modern pharmacology, and many powerful drugs are indeed derived from herbs. Herbs contain many biologically active compounds, some of which may act in a way which is contrary to their intended use (Webb, 2006)

The best way of using herbs as a means of keeping healthy or clearing up minor ailments-is in our daily diet. They provide extra minerals and vitamins, as well as giving additional flavour to the food (Webb, 2006)

Cardiospermum halicacabum also called balloon-vine in english, is a member of the soapberry family, the Sapindaceae. Cardiospermum is the combination of the Latin words cardio, meaning heart, and sperma, meaning seed and refers to the white heart-shaped pattern on the seed. Halicacabum is derived from the Latin word halicacabus, a plant with inflated fruits (Germplasm Resources Information Network (USDA) Taxonomy for Plants Website, 2008)

The whole plant is diaphoretic (promote sweating), diuretic (increase urination), emetic (causing vomiting), emmenagogue (induces or hasten menstrual flow), laxative (stimulate evacuation of the bowels), refrigerant (cooling), rubefacient (irritates the skin causing redness), stomachic (improves appetite and digestion) and sudorific (increase sweating). It is used in the treatment of rheumatism, nervous diseases, stiffness of the limbs and snakebite (Illinois Plant Information Network, 2006; Plants for a future, 2004)

By considering all the above facts a study was conceived with the following aim and objectives:

1. To elicit information on the socio-economic status, lifestyle pattern, anthropometry and dietary pattern of the selected osteoarthritis subjects.

2. To formulate and standardized a soup mix with celery leaves for osteoarthritis.

3. To supplement a soup mix with mudakathan (Cardiospermum halicacabum) for the selected subjects.

4. To impart education to the subjects on osteoarthritis through counseling.

5. To know the impact of supplementation on the serum calcium and symptoms of osteoarthritis.

II. REVIEW OF LITERATURE

The review of literature pertaining to the study on “Effect of Mudakathan leaves (Cardiospermum halicacabum) on the selected osteoarthritis subjects of Shillong” is discussed in the following heads:

A. Osteoarthritis and its Prevalence

B. Classification and Types of Osteoarthritis

C. Etiology and Pathogenesis of Osteoarthritis

D. Clinical Features of Osteoarthritis

E. Diagnosis of Osteoarthritis

F. Management of Osteoarthritis

1. Non-pharmacological Management

2. Pharmacological Management 

3. Medical nutrition therapy

G. Complementary and Alternative Medicine (CAM)

1. Complementary Therapies

2. Other Alternatives

3. Herbal Therapeutic

A. OSTEOARTHRITIS AND ITS PREVALENCE
Osteoarthritis is a type of arthritis or joint disease that mostly affects cartilage. Cartilage is a protein substance that serves as a “cushion” between the bones of the joints. In osteoarthritis, the top layer of cartilage breaks down and wears away. This allows bones under the cartilage to rub together. The rubbing cause pain, swelling, and loss of motion of the joint. Overtime, the joint may lose its normal shape. Also, bone spurs (Osteophytes) may grow on the edges of the joint. Bits of bone or cartilage can break off and float inside the joint space, which cause more pain and damage (National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009)

The other synonym of osteoarthritis is osteoarthrosis and degenerative arthritis or degenerative joint disease because inflammation is usually minimal. Osteoarthritis commonly affects the distal interphalangeal joints, the hands (at the ends of the fingers and thumbs – carpometacarpal joint of the thumb), spine (neck and lower back – interfacetal joint of the spine), and large weight-bearing joints such as the hips and knees. The elbows, wrist and ankles are less often affected (Williams, 1993; National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009).

According to Dr. Prakash Mittal, osteoarthritis affects both men and women and till the age of 55 years the disease occurs equally in both sexes, after 55 years, the incidence scales up amongst women. It is also more likely to occur in people who are overweight and in those with jobs that stress particular joints (Lal, 2008).

PREVALENCE

The prevalence of osteoarthritis in India is very high. The World Health Organisation (WHO) estimates that 70 million Indian are its victims, nearly 80 percent of them above 75 years. Osteoarthritis is the second most common rheumatological problem and is most frequent joint disease with prevalence of 22% to 39% in India (Chopra et al., 2001; Mahajan et al., 2003). A recent pan-India health survey reveals that osteoarthritis has emerged as the numero uno ailments in India, even trouncing traditional heavyweights like AIDS, diabetes, cancer and Hypertension (Lal, 2008)

According to the Indian Journal of Community Medicine, 2007 it is stated that worldwide osteoarthritis is the most common articular disease of people 65 years and older (Gupta, 2001). In India 5.3% of males and 4.8% of females are aged more than 65 years (Sharma et al., 2007)

According to the study conducted by Arogya, an ISO-accredited market research agency in Delhi, in October 2007 under the survey titled-‘TNS Arogya 2006-07, The Health Monitor’ it was found that in the age band of 25 to 35 years osteoarthritis is the second most prevalent disease in India after diabetes (Lal, 2008).

It is estimated that approximately 4 percent of the world’s current population is affected by osteoarthritis. In India, the incidence of osteoarthritis is as high as 12 percent of the population (Sinha, 2011). This high frequency of osteoarthritis in India is the consequence of its prevalence among women who fall victim to it. Menopausal women are particularly prone to osteoarthritis. (The Times of India, 2007).

According to the Indian Journal of Community Medicine, 2007 osteoarthritis was more in females as compared to males (70.1% vs 41.6%). Hence, osteoarthritis represents a major cause of morbidity and disability, as well as a significant economic burden on patients and health care resources (Sharma et al., 2007).

B. CLASSIFICATION AND TYPES OF OSTEOARTHRITIS 

Osteoarthritis can be classified into either primary or secondary depending on if there is or is not an identifiable underlying cause.

1. Primary Osteoarthritis: Most cases of osteoarthritis have no known cause and are referred to as primary osteoarthritis. Primary osteoarthritis is mostly related to aging. With aging, the water content of the cartilage increases, and the protein makeup of cartilage degenerates by flaking or forming tiny crevasses. In advanced cases, there is a total loss of cartilage cushion between the bones of the joints causing friction between the bones, leading to pain and limitation of joint mobility. Repetitive use of the worn joints over the years can irritate and inflame the cartilage, causing joint pain and swelling. It can also stimulate new bone outgrowths (spurs, also referred to as osteophytes) to form around the joints (Shaun et al., 2001; Klippel et al., 2008). Primary osteoarthritis is mostly idiopathic. It can be present as localized, generalized or as erosive Osteoarthritis. (Moskowitz, 1993)  

2. Secondary Osteoarthritis: Secondary osteoarthritis is caused by another disease or condition. Conditions that can lead to secondary osteoarthritis include obesity, repeated trauma or surgery to the joint structures, abnormal joints at birth (Congenital Abnormalities), gout, diabetes and other hormone disorders (Shaun et al., 2001; Klippel et al., 2008) 
TYPES OF OSTEOARTHRITIS 

Osteoarthritis can affect any joint in the body so there are many different types like osteoarthritis of the knee, hip, hands, spine, shoulder and osteoarthritis with crystals (Arthritis Research UK 1998–2010)

C. ETIOLOGY AND PATHOGENESIS OF OSTEOARTHRITIS

Exact etiology is unknown and multiple factors interact to cause this disorder.

Age: Although advance osteoarthritis may occur in many young people in early 20’s, the frequency of condition escalates markedly in advancing years. Furthermore, older people are found to have rapid radiological progression of osteoarthritis (Martin et al., 2002; Das et al., 2002)
Sex: Felson DT et al., (1998) suggests that knee osteoarthritis increases in prevalence throughout the elderly years, more so in women than in men. Females are found to have more severe osteoarthritis, after the menopause as there is loss of estrogen which increases a woman’s risk of getting osteoarthritis (Parazzini, 2003; Felson et al., 1998; Zhang et al., 1998)
Obesity: Obesity is a nationwide epidemic. Increased body weight is a serious factor in the development of osteoarthritis, particularly in the knees, which carry the brunt of our weight day in and day out. For every pound we gain, we add 3 pounds of pressure on our knees and six times the pressure on our hips. Since weight gain gradually increases the stress on joints, the weight we gain the decade before we have osteoarthritis symptoms, particularly in middle age, plays a big role in determining if we will have osteoarthritis (Arthritis Foundation, 2011)

Genetic: It is becoming more and more clear that genetics plays a role in the development of osteoarthritis, particularly in the hands. Inherited abnormalities of the bones that affect the shape or stability of the joints can lead to osteoarthritis. It is also more common in joints that don’t fit together smoothly. For example, a bowlegged person is more likely to develop osteoarthritis. Increased laxity or being double jointed also increases the risk of osteoarthritis (Arthritis Foundation, 2011)

Body Mass Index: A high BMI (>27kg/m²) at baseline was associated with the incidence and progression of knee osteoarthritis, but not with the incidence and progression of hip osteoarthritis (Reijman, 2007)

Cigarette smoking: Men with knee osteoarthritis who smoke sustain greater cartilage loss and have more severe knee pain than men who do not smoke (Amin  et al., 2007)

Injury or Overuse: Athletes and people who have jobs that require doing repetitive motion, such as landscaping, typing or machine operating, have a higher risk of developing osteoarthritis due to injury and increase stress on certain joints. Osteoarthritis also develops in later years in joints where bones have been fractured or surgery has occurred (Arthritis Foundation, 2011)
Other Diseases and Types of Arthritis: People with rheumatoid arthritis tend to have a greater chance of developing osteoarthritis. Also, hemochromotosis, or having too much iron, can damage cartilage to the point of chronic deterioration. Acromegaly, or excess growth hormone, also has adverse affects on the bones and joints and can lead to osteoarthritis (Arthritis Foundation, 2011)

Other: Chondrocalcinosis (bone calcification), crystals in joint fluid /cartilage, prolonged immobilization, joint hypermobility or instability, peripheral neuropathy, prolonged occupational or sports stress are the important risk factors for the causation of osteoarthritis (Das et al., 2002; Ruddy et al., 2001)

PATHOGENESIS OF OSTEOARTHRITIS 
Although the etiology of osteoarthritis is incompletely understood, the accompanying biochemical, structural and metabolic changes in the joint cartilage has been well documented. It is now known that cytokines, mechanical trauma and altered genetics are involved in pathogenesis and that these factors can initiate a degenerative cascade that results in many characteristic alterations in the articular cartilage in osteoarthritis (Dicesare et al., 2005; Doherty et al., 2004)

D. CLINICAL FEATURES OF OSTEOARTHRITIS 
Most often, osteoarthritis develops gradually. It may start as soreness or stiffness that seems more a nuisance than a medical concern. Rarely, a person with osteoarthritis will experience sudden signs of inflammation such as redness, pain and swelling, known as inflammatory or erosive osteoarthritis. If osteoarthritis is in the knees, one may experience pain, grating or catching when moving the knee, pain when walking up and down stairs or getting up from a chair, pain that prevents exercising of the leg and weakened large thigh muscles (Arthritis Foundation, 2011).

Knee osteoarthritis may appear enlarged and painful, joint movement may produce a crackling sound. Deformities may result in bow legs/knock knees depending on whether the inner or outer side of the knee is involved. Osteoarthritis in the hips, causes pain over groin, buttock or thigh region. There is  limitations of hip movements and is less commonly felt over knee. Limping when walking may be present (Syed et al., 2005)
If osteoarthritis is in the spine, one may experience a breakdown of the spinal discs resulting in bony overgrowth, stiffness and pain in the neck, lower back, shoulder and legs,  pressure on the nerves in the spinal cord (pinched nerves) and weakness or numbness in arms and legs due to pinched nerves which results in inflammation. If osteoarthritis is in the fingers, pain and swelling of the finger, redness and tenderness can be seen. Osteoarthritis in the feet, causes pain and tenderness in the large joint at the base of the big toe and pain when wearing tight shoes or high heels (Arthritis Foundation, 2011).

E. DIAGNOSIS OF OSTEOARTHRITIS

Early diagnosis of osteoarthritis is important to treat the disease effectively. Osteoarthritis can usually be diagnosed on clinical grounds. No single test can diagnose osteoarthritis; however, most doctors use a combination of the following methods: 

Clinical history: Medical history probably is the doctor’s best tool for diagnosing osteoarthritis. (Arthritis Foundation, 2011)
Physical examination: This includes the patient’s reflexes and general health, including muscle strength. Further examining bothersome joints and observance of  the patient’s ability to walk, bend, and carry out activities of daily living is necessary. (National Institute of Arthritis and Musculoskletal and Skin Diseases,2009)
X rays: X rays of the affected joint can show such things as cartilage loss, bone damage, cyst formation, hardening of the underlying bone and bone spurs and several other features which are considered as the disease classical symptoms. (Arthritis Foundation, 2011; National Institute of Arthritis and Musculoskletal and Skin Diseases, 2009)
Magnetic resonance imaging: Also known as MRI, magnetic resonance imaging provides high-resolution computerized images of internal body tissues. Unlike x-rays MRI is capable of visualizing all structures within the joint. (Arthritis Foundation, 2011; National Institute of Arthritis and Musculoskletal and Skin Diseases, 2009)

CT scan: This study may be used to image a joint. CT scanning mainly provides information on the bony structures of the joint but in greater detail than plain x-rays (www.emedicinehealth.com) 
Arthrocentesis: During arthrocentesis, a sterile needle is used to remove joint fluid for analysis. Removal of joint fluid and injection of corticosteroids into the joints during arthrocentesis can help relieve pain, swelling, and inflammation. (Shaun et al., 2001; Klippel et al., 2008)

F. MANAGEMENT OF OSTEOARTHRITIS
Osteoarthritis has a variable progression with some patients rapidly progressing to disability, whereas others may continue to have mild symptoms for long term. Treatment should be tailored to fit the clinical severity of the disease. The principal goals of managing osteoarthritis mainly include i) education of the patient about osteoarthritis, ii) controlling pain and swelling, iii) maintaining and improving range of movement, iv) stability of affected joints and limiting functional impairment, v) improve quality of life, and prevent disease progression and vi) reducing adverse factors to beneficially modify the osteoarthritis process and its outcome (Pandelton et al., 2000; Altman, 2008; Hunter et al., 2008)

1. NON-PHARMACOLOGICAL MANAGEMENT

Initial treatment options are non-pharmacologic, which include patient education, weight loss, exercise, physical and occupational therapy (www.emedicinehealth.com)
PATIENT EDUCATION:

Education of patients with osteoarthritis can reduce their pain and improve their quality of life. The aim is to provide patients with an understanding of the disease process, its prognosis and the rationale and implications of managing their condition (Grainger and Cicuttini, 2004)

WEIGHT LOSS: 

Overweight increases pressure on weight bearing joints and thereby increase pain and inflammation associated with osteoarthritis (A National Public Health Agenda for Osteoarthritis, 2010)

Osteoarthritis patients who are overweight or obese should try to lose weight. Weight loss can reduce stress on weight-bearing joints, limit further injury, and increase mobility. The Framingham study showed that modest weight loss (< 5 kg) reduced the risk of developing symptomatic knee osteoarthritis in women (National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009; Grainger and Cicuttini, 2004)

EXERCISE:

Exercise is helpful in osteoarthritis in several ways. First, it strengthens the muscular support around the joints. It also prevents the joints from "freezing up" and improves and maintains joint mobility. Finally, it helps with weight reduction and promotes endurance (National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009; Shaun et al., 2001; Klippel et al., 2008) 

Lower extremity strengthening exercise for 20-30 minutes per day, quadriceps strengthening, gait training, active range of motion of hip, knee and ankle, instructions in use of cane, graded elastic band use and pool therapy are modestly effective in reducing pain and disability (Thomas et al., 2002)
Swimming is particularly well suited for patients with osteoarthritis because it allows patients to exercise with minimal impact stress to the joints. Other popular exercises include walking, stationary cycling, and light weight training (Shaun et al., 2001; Klippel et al., 2008).

PHYSICAL AND OCCUPATIONAL THERAPY:

Physical therapy has been shown to significantly improve function, decrease pain, and delay need for surgical intervention in advanced cases. The main effect of physical therapy on osteoarthritis of the knee is to slow the disease by strengthening the muscles around the knee, thereby alleviating some of the pressure the knee experiences on a day to day basis. Another effect of physical therapy, which is no less important, is to keep the joint moving (Fransen et al., 2001) 

Occupational therapists can provide support devices, such as splints, canes, walkers, and braces. These devices can be helpful in reducing stress on the joints. Finger splints can support individual joints of the fingers. Paraffin wax dips, warm water soaks, and nighttime cotton gloves can help ease hand symptoms. Spine symptoms can improve with a neck collar, lumbar corset, or a firm mattress, depending on what areas are involved (Shaun et al., 2001; Klippel et al., 2008; Smith, 2003)

2. PHARMACOLOGICAL MANAGEMENT

Most people with osteoarthritis will use drug therapy to ease the symptoms of the disease. Most drugs focus mainly on relieving pain, but some are targeted at other symptoms and slowing disease progression. The medications the doctor might consider include painkillers (analgesics) which provide adequate relief from pain; nonsteroidal anti-inflammatory drugs (NSAIDs) which have analgesic, anti-inflammatory, and antipyretic activities; intra-articular corticosteroid injections which afford moderate and short-lived reduction in pain that may last between a few weeks and a few months. (Klippel et al., 2008; Hochberg et al., 1995; Raynauld et al., 2003)  
SURGERY:

According to the American College of Rheumatology, patient with severe symptomatic osteoarthritis pain that has not responded adequately to medicinal treatment and who have been progressively limited in their activities of daily living (ADLs) such as walking, bathing, dressing and toilet, should be evaluated by an orthopaedic surgeon, surgical options include:

Arthroplasty - This involves total or partial replacement of the deteriorated joints with artificial joints. 
Arthroscopic surgery - This involves inserting a thin tube into the joint through a small incision which allows the physician to remove tissue for examination and loose cartilage, repair tears in cartilage, and smooth rough bone surfaces through a tiny camera (Swierzewski et al., 1998-2011) 

Arthrodesis - This involves surgical infusion of bones, usually in the spine which prevents any further joint movement  and pain (www.emedicinehalth.com)
 Osteoplasty - This involves scrapping of deteriorated bone from the joint (Sinha, www.thisismyindia.com)

Osteotomy - This involves changes in the alignment of a bone to relieve stress on the bone or joint (Sinha, www.thisismyindia.com)

Chondroplasty - This involves  surgical repair of the cartilage (www.emedicinehealth.com) 

3. MEDICAL NUTRITION THERAPY:

A well balanced diet that is consistent with established dietary guidelines and promotes attainment and maintenance of a desirable body weight is an important part of medical nutrition therapy for osteoarthritis. When combined with moderate exercise, diet-induced weight loss have been shown to be an effective intervention for knee osteoarthritis (Messier et al, 2004)

VITAMINS AND MINERALS:

Cumulative damage to tissues mediated by reactive oxygen species has been implicated as a pathway that leads to many of the degenerative changes seen with aging. Large doses of dietary antioxidants, including vitamin C (1000 mg three times a day with meals), the α-tocopherols (Vitamin E - 400-800 IU daily),          β-carotene and selenium may be beneficial in osteoarthritis management (Darlington and Stone,2001). 

Since vitamin C is important for the manufacture of collagen, eating vitamin C rich foods may help slow the progression of osteoarthritis. Best food sources are citrus fruits, berries, kiwi, melons, broccoli, peppers, potatoes and cabbage (Joseph et al., 2004)

Many patient with osteoarthritis consume deficient levels of dairy products, calcium and vitamin D. Low serum levels of vitamin D are being studied for a role in osteoarthritis progression (Mc Alindon and Beggie, 2005)

The recommended daily dose of calcium is 1000-1200 mg. The current guideline for vitamin D is 400 IU per day, but avoid taking more than 1200 IU of vitamin D per day (www.emedicinehealth.com)

The vitamin B combination of Cyanocobalamin, thiamin mononitrate and pyridoxine chlorihydrate is safe and effective for the treatment of the pain and loss of mobility asociated with osteoarthritis (Mibiolli et al, 2007)

VITAMIN B6, ZINC, BORON AND COPPER: 

These antioxidants are all helpful in lowering the amount of cytokines in the blood, which help reduce pain symptoms caused by inflammation. “A good multivitamin with trace minerals can be effective,” notes Wolin-Riklin.             The daily recommended intake for zinc (30 mg daily), vitamin B6 (50 mg daily),          copper (2 mg daily) and boron (5 mg daily) can be effective (Iliades, www.everydayhealth.com) 
Improving intake to at least dietary recommended intakes is important. Comprehensive nutrition interviewing and counseling should include a determination of acceptable sources of all nutrients for the osteoarthritis patient as well as supplementation of the diet to achieve the recommended levels with special attention given to vitamin B6, vitamin D and folate (Mahan and Stump, 2008)

FLUID INTAKE:

Fluid is a key to joints working properly. Joints can be negatively affected when a person is not consuming enough water to lubricate joints, flush out toxins and replace fluid loss in cells during the aging process, according to Dr. Katherine Poehlmann, author of Rheumatoid Arthritis: The Infection Connection (www.foods-that-heal.com)

The American Heart Association recommends drinking 6 to 8 glasses of water per day (that is 8 ounces per glass, for a maximum of 64 ounces per day). Drinking  2 liters of fresh water daily is also recommended. (www.foods-that-heal.com; Cooper, 2008; Swierzewski et al., 1998-2011)

FATS:

The amount and type of fat used in the diet of osteoarthritis plays a vital role in the management of osteoarthritis. Food sources containing omega-3 fatty acids which have anti-inflammatory properties proves to be effective for osteoarthritis than those containing omega-6 fatty acids which have pro-inflammatory properties that aggravates symptoms of osteoarthritis. Omega 6 fatty acid compounds cause inflammation, while Omega 3 fatty acids help to inhibit inflammation naturally (Raisinghani, 2009)

While there are many good food sources of Omega 6 found in soy, corn, safflower and sunflower oils, Omega 3 diets include mainly small cold-water fish , oily fish such as salmon, mackerel, herring, sardines, anchovies and albacore tuna (Joseph et al., 2004)

Gamma linolenic acid (GLA) is another type of fat with anti-inflammatory properties. The best sources are borage oil (it contains upto 24 percent GLA), evening primrose oil (8 to 10 percent) and black current oil (15 to 17 percent). Benefits in osteoarthritis can be seen with a dose of about 500mg of GLA a day, but recent studies have been indicated that 1 to 1.5g a day may be more appropriate (Joseph et al., 2004)

FOODS TO BE INCLUDED:

Foods that contain significant amounts of Vitamin C: This is important for developing normal cartilage. Foods that contain high levels of vitamin C are papaya, broccoli, sprouts, strawberries, oranges , kiwifruit, cauliflower, grapefruit and raspberries.

Foods that contain Vitamin D: This vitamin has been linked to rebuilding cartilage and preventing the breakdown of cartilage. Foods that contain high levels of vitamin D are sardines, shrimp, fortified milk, cod, eggs, vitamin D-fortified orange juice and yogurt.

Foods that contain Beta-Carotene: This antioxidant has been shown to help protect joints and slow down osteoarthritis. Foods that contain high levels of beta-carotene are carrot, spinach, sweet potatoes with skin, broccoli. 

(www.foods-that-heal.com)

FOODS TO BE AVOIDED:

Diets that are high in refined foods like white rice, white bread, sweets, white pasta, and laden with saturated and trans fats such as margarine, chips, baked goods and also corn oil, safflower oil, sunflower oil, soy-based oils have been shown to contribute to the development or progression of osteoarthritis (www.foods-that-heal.com)

Nightshades vegetable and fruits:

Nightshades include fruits and vegetables that contain alkaloids. Individuals, who suffer from gastroesophageal reflux disease, arthritis, or acne can possibly see improvements in their condition if they eliminate these foods from their diet (Britt, 2011)

Nightshade vegetables and fruits  are those vegetables that grow in night, these vegetables and fruits contains a natural chemical solanine. Solanine is a gift of nature to vegetables that grows in night to prevent people from eating them. Solanine is actually toxic in nature and is found to be a major factor in increasing joint pain in the body. So nightshade vegetables and fruits should be avoided in all forms of arthritis (Cooper, 2008)

“Foods from the nightshade family tend to exacerbate any inflammatory conditions you might have,” says Woloshyn in The Complete Master Cleanse (2007) “They may also cause headaches and trigger migraines in some people.”These mainly include gooseberry, potatoes, tomatoes, bell peppers, egg plant, tobacco, hot peppers (capsicum), wolfberries, cayenne, chili powder, curry and paprika are spices that are considered to be a part of the nightshade family.

Healthy Nightshades:

Despite their bad name, there are two nightshades renowned for their nutritional healing properties: wolfberries and cayenne pepper.

Cayenne:

Ground from the pods and seeds of capsicum peppers, cayenne is recommended by herbologists and healers as a catalyst. It breaks down mucus and toxins, warms the body, boosts metabolism, and increases the strength of other herbs it is combined with (Woloshyn, 2007)

Cayenne pepper is one of only four ingredients in the master cleanse, a liquid monodiet used to cleanse the body of stored toxins, inflammation, and to boost energy and vitality.

Wolfberries:

One of the three most famous healing plants in China, wolfberries are famous for their high content of protein, vitamins and minerals and for their ability to aid in fighting almost any disease condition.

Wolfberries have been researched for their ability to boost energy, strengthen the pancreas and reverse diabetes, and to reduce cancerous tumors – all due to the long wolfberry polysaccharides (complex sugars). (Young, Lawrence and Schreuder, 2005)

G. COMPLEMENTARY AND ALTERNATIVE MEDICINES (CAM):

1. COMPLEMENTARY THERAPIES

When conventional medical treatment doesn't provide sufficient pain relief, people are more likely to try complementary and alternative therapies to treat osteoarthritis (Hunder, 2006). A variety of complementary therapies have been proposed as a solution to managing pain in osteoarthritis. These include treatment like: 

Acupressure and acupuncture which relieves pain and improves function by removal of blocks and improve energy flow in the body (Berman et al, 2004) Massage which involves lightly stroke and/or knead the painful muscles thus increasing blood flow and bring warmth to a stressed area (National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009)

Hydrotherapy which involves application of hot packs or cold packs thus increasing circulation to the joint and surrounding tissues, ease pain and stiffness, reduce inflammation, relieve pain or numbness of the sore area (Swierzewski et al., 1998-2011; National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009)

Heat and cold therapy which significantly relieves pain by dipping hands in hot wax (paraffin) dips, warm-water soaks and night-time cotton gloves (to keep the hands warm during sleep) which also help ease hand symptoms (Klippel et al, 2008)     
Glucosamine and Chondroitin - Glucosamine and chondroitin sulfate have been used as nutriceuticals since 1969. They are believed to be ameliorate the symptoms of osteoarthritis by reducing inflammation and by aiding in the restoration of normal cartilage (Jackson, 2004)

2. OTHER ALTERNATIVES:

These mainly include therapies like:

Avocado-soybean unsaponifiables (ASUs): Preliminary results indicate that a particular type of oil from avocado and soybeans, mixed together and taken orally, may slow cartilage degradation and promote cartilage repair in hip and knee joints (Natural Medicines Comprehensive Database, 2009) 

S-adenosyl-L-methionine (SAMe, pronounced "Sammy"): SAMe is a man-made form of a natural byproduct of the amino acid methionine. SAMe improves swelling, early morning stiffness, range of motion, and pain relief (Gregory et al, 2008; Swierzewski et al., 1998-2011) 
According to the Arthritis Foundation, SAMe reduces pain and improves mobility in people with osteoarthritis at doses of 600 to 1200 mg/day (Take 1000 mg daily for 2 weeks, then 200 mg 2 times a day), but should not be taken without a doctor’s supervision (Arthritis Foundation, 2007) 
Transcutaneous electrical nerve stimulation (TENS): TENS is a technique that uses a small electronic device to direct mild electric pulses to nerve endings that lie beneath the skin in the painful area. TENS may relieve some arthritis pain. It seems to work by blocking pain messages to the brain and by modifying pain perception (National Institute of Arthritis and Musculoskeletal and Skin Diseases, 2009)

Certain pulsed electro-magnetic fields can also affect the growth of bone and cartilage with potential use in osteoarthritis, and use of static magnets may provide temporary pain, relief under certain circumstances (Trock, 2000)
Tai chi and yoga: 

Yoga and tai chi are the excellent methods to improve the flexibility and relaxation of the joints. Both yoga and tai chi increase muscle strength, flexibility, and balance - all of which are essential to relief from arthritis (Arthritis Foundation life improvement series programs, 2009; Barron, 2010)

In traditional yoga practice, emphasis is on the joining of mind and spirit that accompanies the practice rather than strictly on the physical aspects. Yoga is associated with a wide range of physical and psychological benefits that may be especially helpful for persons living with a chronic illness (Barron, 2010)

Tai Chi provides benefits with even less stress than yoga. Tai Chi, is a form of mind-body exercise, originated as a martial art in China. Also known as ‘moving meditation’, it utilizes slow, gentle movements along with deep breathing and relaxation to build strength, balance and flexibility. The practice consists of gentle, repetitive movements, stances, and breathing that get the body's energy flowing more abundantly and freely (Barron, 2010; HealthDay News, 2010)

3. HERBAL THERAPEUTIC:

The use of plants remedies to strengthen weakened body systems, control symptoms and boost the body’s own healing powers is perhaps the oldest form of medicine (Reader’s Digest, Curing everyday ailments the natural way, 2006)

No one know how or when people realized that plants could be used to treat disease, but herbal medicine probably developed from the use of plants as foods, partly by a system of trial and error, and partly from knowledge gained by people living close to nature that has been handed down through the generation (Reader’s Digest, Curing everyday ailments the natural way, 2006)

With the development of science, it became possible to isolate plant compounds and to determine which chemicals in a plant have particulars actions. These chemicals were duplicated in laboratories to produce what we now regard as orthodox medicine (Reader’s Digest, Curing everyday ailments the natural way, 2006)

According to World Health Organization (WHO) still about 80% of the world’s populations relies mostly on plant based drugs as primary health care. Low cost and easy availability are the factors that generated a renewed interest in plant medicine in the last decade (Joseph et al., 2004)

Cardiospermum halicacabum and osteoarthritis:

Cardiospermum halicacabum L., commonly known as balloon vine, is an important medicinal herb belonging to family sapindaceae. Cardiospermum halicacabum is wide spread in tropical and sub-tropical Asia and Africa and distributed through out the plains of India, as a wild climber, ascending to 1300 m in the North Western Himalaya (Muthumani et al., 2010)

In India, C.halicacabum leaves are commonly consumed as leafy vege-table (Datta et al., 2010). The leaf has a bitter taste. It has been widely used in traditional medicines for curing various human ailments. The plant is used as amenorrhea, anti-arthritis, anti-inflammatory, analgesic, anti-spasmodic,            anti-hemolytic and anti-rheumatic. The whole plant has been used for several centuries in the treatment of rheumatism, stiffness of limbs and snake bite (Muthumani et al., 2010; Rao et al., 2006)

Its roots are used for nervous diseases, as a diaphoretic (promote sweating), diuretic (increase urination), emetic (causing vomiting), emmenagogue (induces or hasten menstrual flow), laxative (stimulate evacuation of the bowels), refrigerant (cooling), stomachic (improves appetite and digestion) and sudorific (increase sweating); its leaves and stalks are used in the treatment of diarrhoea, dysentery and headache and as a poultice for swellings (Rao et al., 2006) 

The whole plant is applied to reduce swellings and hardened tumors (Patil et al., 2009). The leaf juice used for asthmatic treatment and drooped into nostrils relives one side head-ache (Dictionary of Indian Medicinal plant, 105; Muthumani et al., 2010) The dried plant powder is being used for bronchitis by oral route. The plant is being used to reduce acute rheumatism and used as tincture (Muthumani et al., 2010)

[

The whole plant has been used as an anti-inflammatory (Patil et al., 2009), as an antibiotic against many bacteria such as Escherichia coli, Salmonella typhi etc. (Patil et al., 2009), as an antipyretic (Patil et al., 2009), antiparasitic (Boonmars et al., 2005), as an effective non toxic antifertility herb (Padmini et al., 2008 ) and as an analgesic (Patil et al., 2009). Eswar Kumar et al. reported that the ethanolic extract of leaves exhibits significant anti-arthritic effect (Kumar et al., 2008)

In the global market, balloon vine has been utilized in several products, as a natural relief for hay fever, allergies, sneezing and watery eyes. Skin ailments such as swelling, scaling, blisters/vesicles, burning and pain (Subramanyam et al., 2007).

Presence of covering trichomes and anomocytic type of stomata are the characteristic features observed in the microscopy of leaf. Phytochemical studies indicated that the leaf and stem contain a broad spectrum of secondary metabolites. Preliminary phytochemical studies revealed the presence of sterols, carbohydrates, tannins and triterpenes in the petroleum ether extract; sterols, saponins, carbohydrates, flavonoids and tannins in the alcohol extract; sterols, saponins, carbohydrates, flavonoids and tannins in the aqueous extract (Patil et al., 2009 ; Viji et al., 2010 ; Rao et al., 2006) 

The preliminary phytochemical analysis of the whole plant extract showed the presence of various phyto constituents like alkaloids, polyphenols, phytosterol, fixed oils & total lipids, amino acids & total proteins. Presence of glycosides and cardiac glycosides, steroids, flavones and reducing sugars is also observed. The sugar portion of these glycosides was found to be glucose and galactose, which were confirmed by comparison with the authentic specimens. The alcoholic extracts of the leaves showed the presence of glycosides which were tested for saccharides moiety of the aglycones. The sugars identified were glucose, galactose and glucuronic acid (Patil et al., 2009; Viji et al., 2010)

It is reported that the plant contain quebrachitol, apigenin, proan-thocyanidin and stigmosterol (Datta et al., 2010)  Phytochemical constituents such as  aglycones, triterpenoids and a range of fatty acids and volatile ester have been reported from the various extracts of this plant (Rao et al., 2006) The roots extract of the plant showed the presence of B.sitosterol and veratic acid. The lipid fractions of Cardiospermum halicacabum L. include also arachidie (10%), linoleic (8%), palmitic (3%), oleic, stearic (2%) and other lower fatty acids (Ahmad, University of the Punjab, 1992)  

Cardiospermum halicacabum Linn contains resin, non glucosidal bitter substance, large amount of potassium nitrate. Triperpenoids were not found in any of the solvent extracts of stem (Muthumani et al., 2010; Viji et al., 2010)

India provides evidence for the use of an ancient traditional remedy that has been used for centuries to treat arthritis (Newmaster et al., 2006). It is made from a plant called “Mudakathan”(mudaku = crippling joint pain; than =remedy) or “balloon vine” (Cardiospermum halicacabum L.) and it is still used by human beings to treat arthritis. This claim is substantiated by other researchers (Kumaran and Karunakaran, 2006; Venkatesh Babu and Krishnakumari, 2006) whom reported that the tender, young shoots of balloon vine have traditionally been used to treat stiffness of limbs in addition to its use as a vegetable, and remedy for many other ailments.

III. METHODOLOGY

A research plan prescribes the boundaries of research activities and enables the researcher to channel his energies in the right work. With clear research objectives in view, the researcher can proceed systematically towards his achievement. Thus, the design also enables the researcher to anticipate potential problems of data gathering, operationalisation of concepts, measurements, etc (Saravanavel, 2007).

Research design is needed because it facilitates the smooth sailing of the various research operations, thereby making research as efficient as possible yielding maximal information with minimal expenditure of effort, time and money. Research design, in fact, has a great bearing on the reliability of the results arrived at and as such constitutes the firm foundation of the entire edifice of the research work (Kothari, 2004)  

The research design pertaining to the study on “Effect of Mudakathan leaves (Cardiospermum halicacabum) on the selected osteoarthritis subjects of Shillong” is presented under the following headings 

A. Selection of the area.

B. Selection of the samples.

C. Formulation of tool for the study.

D. Development and Standardisation of supplement.

E. Consolidation and analysis of data.

F. Development of educational material for counselling.

G. Counselling the subjects about Osteoarthritis and its care and management.

H. Assessment of the impact of counseling.

A. SELECTION OF THE AREA

An elementary unit is an element or group of elements on which observations can be made or from which the required statistical information can be ascertained according to a well defined procedure. Elementary units or groups of such units which are convenient for purposes of sampling are called sampling unit. The sampling unit is the basic unit containing the elements of the target population (Bhattacharya, 2006)

In the present study, the investigator approached the medical officer to get permission for carrying out the study at a reputated government hospital of Shillong (Meghalaya state)

Government Civil Hospital, Shillong was selected for the study because it is easily approachable and easy availability of the subjects between the age of 30 – 80 years. The subjects were also co-operative and willing to take part in the research work. The doctors and the co-workers also assured their co-operation and expressed their willingness to help in the research. 

 According to the 2001 census, the population of Shillong was 23,18,822. At present the population has reached 29,34,095(2010). Out of this total population, the prevalence of osteoarthritis in Shillong is approximately one-tenth of every patient seen in the out patient department.

The State of Meghalaya is directly influenced by the South-West monsoon and the North-East winter winds. During March and April, the maximum temperature recorded was 34ºC at Tura in West Garo Hills District and 28ºC at Shillong. During winter starting from the month of October to February the climate is cool and the temperature comes down to as low as 2ºC in the Khasi Hills.

Therefore, due to the climatic condition of Shillong the people are suffering a lot from arthritis especially osteoarthritis.  

B. SELECTION OF THE SAMPLES

Sampling may be defined as “the selection of part of an aggregate or totality on the basis of which a judgement or inference about the aggregate or totality is made” (Saravanavel, 2007)

In purposive random sampling method some criterion of selection is first laid down and items are selected in accordance with it (Mc Burney, 2007). In purposive sampling , you sample with a purpose in mind (Trochim, 2009)     

In the present study, interview schedule was administered to 52 subjects who had osteoarthritis and 18 subjects were selected by purposive random sampling method for supplementation based on the criteria that their age ranges between 30-80 years, they are free from major diseases like hypertension, diabetes and they are co-operative to take the supplement for a period of 60 days. 

The subjects selected are divided into three groups, each group having 6 subjects. These groups included the  experimental group I which consisted of only one male subject and five female subjects who were given supplementation in the form of a soup mixture. Experimental group II, consisted of one male and five female subjects respectively, they were given supplementation  only in the form of capsules. The third group is the control group where the female subjects and the male subjects selected were  five and one in numbers respectively. They were not given any of the supplement. (Plate 1)

C. FORMULATION OF TOOL FOR THE STUDY

A detailed interview schedule is formulated to elicit information regarding the socio-economic status such as age, income, family type; dietary pattern; anthropometric measurement such as height, weight, waist and hip circumference; and lifestyle pattern such as exercise, additive habits like drinking alcohol, chewing of tobacco and smoking.(Appendix I, Plate 2)

Interview is one of the important and powerful tools for the data collection. It involves presentation of oral-verbal stimuli and reply in terms of oral-verbal responses. It can be done in two ways - either through personal interview or through telephone interview (Saravanavel, 2007; Kothari, 2004; Chaudhary, 2009) 

Anthropometry are nothing but  physical measurements of an individual and relating them to standards that reflect the growth and development of the individual. These physical measurements are another component of the nutrition assessment and are useful for evaluating overnutrition or undernutrition. They can be used to monitor the effects of nutrition intervention (Mahan and Stump, 2008)

Length or height: Height measurements are valuable when used in conjunction with other anthropometric and clinical assessment measurements. Measurements for height can be obtained using a direct or an indirect approach. The direct method involves a measuring rod, or statiometer, and the person must be able to stand or recline flat. Indirect method, including arm span, recumbent length (using a tape measure) and knee height measurement, may be options for those who cannot stand or stand straight (Mahan and Stump, 2008)

Weight: Weight is another measure that is easy to obtain but is very telling. Weight provides a crude evaluation of overall fat and muscle stores (Hopkins, 1993). Body weight is obtained and interpreted using various methods, including BMI, usual weight and actual weight.

Usual body weight(UBW) is a more useful parameter than ideal body weight for those who are ill. Comparing the present weight to the UBW allows weight status changes to be assessed (Mahan and Stump, 2008). 

The anthropometric measurement such as the height, weight, waist and hip circumference were recorded using non-stretchable measuring tape, weighing machine and the height scale (Plate 3)

Body Mass Index: The Quetelet’s index (W/H²), the most widely used height-weight index(Lee and Nieman,2003), is commonly referred to as the body mass index (BMI) and is a validated measure of nutrition status. BMI accounts for differences in body composition by defining the level of adiposity and relating it to height, thus eliminating dependence on frame size (Stensland and Margolis, 1990). 

The BMI has the least correlation with body height and the highest correlation with independent measures of body fat for adults, including older adults. The BMI does not measure body fat directly but correlates with the direct body fat measures such as underwater weighing and dual x-ray absorptiometry (DEXA) (Key’s et al.,1972; Mei et al., 2002). BMI ranges are based on the relationship between body weight, disease processes, and mortality (Center for Disease Control and Prevention, 2002)

A healthy BMI for adults is considered between 18.5 and 24.9 (Center for Disease Control and Prevention, 2002). BMI values tend to increase with age (Vaccarino and Krumhotz, 2001)

Circumference Measurement: Because of the recognition that fat distribution is an indicator of risk, circumferential or girth measurements are use more frequently today. The presence of excess body fat around the abdomen out of proportion to total body fat is considered a risk factor for ailments associated with obesity and the metabolic syndrome. Waist circumference measurements are often used rather than the hip circumference measurement (Mahan and Stump, 2008).

The older method, waist to hip circumference ratio (WHR) is used to detect possible signs of excess fat deposition (lipodystrophy) in those infected with the human immunodeficiency virus (HIV); it is used less often today, but a ratio of 0.8 or above indicates risk in a women, and 1 and above indicates risk in men (Mahan and Stump, 2008).

The present study mainly focuses on the clinical symptoms of the disease condition of the selected subjects. In order to assess the symptoms of osteoarthritis, a tool in the form of a score card which was adapted from Western Ontario and McMaster Universities (WOMAC) index of Osteoarthritis was used. The scoring is mainly done for pain, stiffness and physical function of the individual (Appendix II)

D. DEVELOPMENT AND STANDARDIZATION OF SUPPLEMENT

A soup mixture was tried with different combinations or quantities of cornflour, celery, cumin seed powder, pepper powder and the herb. The most acceptable form was selected which consisted of cornflour powder (5g), mudakathan leaves, celery leaves (dehydrated, pulverized, powdered and sieved 2g to each packet or subjects respectively), pepper powder (0.5g) and  cumin seeds powder (0.5g) packed in a packet of 10g each. Fresh carrot (10g), ginger and garlic (a few) and salt (to taste) were added at the time of preparation of the soup to enhanced the acceptability. (Plate 4, 5)

The soup prepared is then analysed for its acceptability in colour, flavor, taste, consistency  through the panel members. Most of the subjects taking soup supplement were satisfied with the taste and had an appetite for it.

E. CONSOLIDATION AND ANALYSIS OF DATA

The term analysis refers to the computation of certain measures along with searching for patterns of relationship that exist among data group (Kothari, 2004; Chaudhary, 2009). The facts and figures collected are to be processed with a view to reducing them to manageable proportions (Saravanavel, 2007).

[

In the present study, the data collected was systematically consolidated and statistically analysed for arriving at the result of the effect of the study. The subjects were assessed by using the following parameters: anthropometric measurements such as height, weight and body mass index, waist to hip ratio, clinical examination and observance of the symptoms changed.(Appendix III)

The subjects taking supplement were tested for serum calcium and their symptoms were given a score and recorded in the score card (WOMAC Osteoarthritis index) provided before intervention. The subjects after taking the supplement for a period of 60 days are then again assess for serum calcium and the score for their symptoms is recorded in the score card (WOMAC Osteoarthritis index) provided to them for obtaining the results.(Appendix III)

The data obtained was then consolidated and statistically analysed for obtaining the final result of the intervention. 

F. DEVELOPMENT OF EDUCATIONAL MATERIAL FOR COUNSELLING

A number of books and journals have been referred and all basic information regarding osteoarthritis and  the best practices and exercises for the effective care of osteoarthritis is taken with pictures and consolidated in the form of a pamphlet, booklet or CD (Appendix IV, V,VI)

The pamphlet prepared is then translated into the local language by the researcher herself for the easy learning and understanding of the subjects who are illiterate and don’t know English or any other language except for their own local language (Appendix V)

G. COUNSELLING THE SUBJECTS ABOUT OSTEOARTHRITIS AND ITS CARE AND MANAGEMENT

Counselling or more specifically nutrition or diet counseling is being used in reference to the teaching-learning process. It is a broader term than teaching. It incorporates the idea of working with a client, encouraging him/her to make those changes in his pattern of living that he sees as desirable and attainable; and supporting him/her throughout the process. Counselling aims to help clients make and sustain desired changes over time (Jean et al., 1980; Danish, 1975) 

Counselling was given to the osteoarthritis subjects regarding the importance of balanced diet, selection of vitamin D and calcium rich foods. Importance of daily exercise (quadriceps leg exercise) and emphasis on the uses of green leafy vegetables and fruits in their daily diet was encouraged.

Basic education about avoiding over consumption of high calorie food, refined foods, deep fat fried foods, carbonated beverages, etc were also explained. Explanation was also given on various non-medical therapies like acupressure, yoga, meditation, hot and cold hydrotherapy and hot and cold therapy (pain in fingers and hands).

After the counselling session was over, each subject is handed a pamphlet which contained all the information needed to know by the subjects and feedback was taken from them regarding  the counseling (Plate 6)

H. ASSESSMENT OF THE IMPACT OF COUNSELLING

To study the effectiveness of the counseling sessions, feedback was collected from the subjects after the counselling programme. 

The subjects showed their interest in the counselling by raising questions on their diet pattern. They even appreciated for having such a wonderful session of counselling which have given them a good insight of osteoarthritis.

IV. RESULTS AND DISCUSSION

The results and discussion pertaining to the study on “Effect of Mudakathan leaves (Cardiospermum halicacabum) on the selected osteoarthritis subjects of Shillong” are discussed in the following headings:

A. Demographic profile of the selected osteoarthritis subjects

a. Age and sex of the selected osteoarthritis subjects.

b. Educational Status.

c. Occupational Status.

d. Activity Pattern.

e. Type and size of the family.  

f. Income status.

B. Dietary pattern of the selected osteoarthritis subjects

a. Diet history and type of diet followed by the selected subjects.

b. Meal pattern of the selected osteoarthritis subjects.

c. Type and quantity of fats and oils used by the subjects.

d. Knowledge about dietary fibre.

C. Lifestyle pattern of the selected osteoarthritis subjects

a. Exercise pattern.

b. Yoga and meditation performed by the selected subjects.

c. Alcohol consumption.

d. Smoking pattern.

e. Other chewing habits.

f. Consumption of coffee, tea and other health drinks.

D. Anthropometric measurements

a. Height of the selected subjects.

b. Weight of the selected subjects.

c. Body mass index (BMI) of the selected subjects.

d. Waist to hip ratio (WHR) of the selected subjects.

E. Medical history of the selected osteoarthritis subjects

a. History of bone injury or fracture of the selected subjects.

b. Type of treatment undergone by the selected subjects.

c. Type of surgery undergone by the selected subjects.

d. Data on symptoms of osteoarthritis elicited from the selected subjects.

e. Awareness on the importance of oral drug intake.

f. Use of herbal treatment for common ailments.

F. Assessment of the herbal supplement

a. Organic analysis of the herbal supplement.
b. Nutritive value of the soup mixture.

G. Assessment of the selected subjects who underwent supplementation

a. Nutrient intake of the selected male subjects.

b. Nutrient intake of the selected female subjects.

c. Serum calcium profile of the selected subjects.

d. WOMAC index of Osteoarthritis profile of the selected subjects.

A. DEMOGRAPHIC PROFILE OF THE SELECTED OSTEOARTHRITIS SUBJECTS
The demographic profile such as age, sex, education, occupation, activity pattern, type and size of the family and income of the selected osteoarthritis subjects are tabulated and discussed in the following pages.

a. Age and sex of the selected osteoarthritis subjects   

Table 4.1 shows the age and sex distribution of the selected osteoarthritis subjects 

TABLE 4.1

AGE AND SEX DISTRIBUTION

	Age in years
	Sex
	Total

	
	Male
	Female
	

	
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent

	30-40
	4
	27
	8
	22
	12
	23

	40-50
	3
	20
	7
	19
	10
	19

	50-60
	4
	27
	10
	27
	14
	27

	60-70
	2
	13
	9
	24
	11
	21

	70-80
	2
	13
	3
	8
	5
	10

	Total
	15
	100
	37
	100
	52
	100


From the above table it is evident to note that 27 percent of both male and female osteoarthritis are in the age group of 50-60, 23 percent were in the age group of 30-40, 21 percent were in the age group of 60-70 and a meager percentage of 19 and 10 were in the age group of 40-50 and 70-80 respectively. The present study revealed that the onset of osteoarthritis was high after the age of 50 years in both the sexes.

According to Dr. Prakash Mittal, till age of 55, the ailment occurs equally in both sexes; after 55 years, the incidence scales up amongst women (Lal, 2008)

b. Educational Status

Table 4.2 shows the educational status of the selected subjects 

TABLE 4.2

EDUCATIONAL STATUS

	Educational Status
	Sex
	Total

	
	Male
	Female
	

	
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent

	Illiterate
	2
	13
	8
	22
	10
	19

	Higher Secondary
	1
	7
	12
	32
	13
	25

	Graduate
	6
	40
	10
	27
	16
	31

	Post Graduate
	5
	33
	6
	16
	11
	21

	Professional Degree
	1
	7
	1
	3
	2
	4

	Total
	15
	100
	37
	100
	52
	100


From the above table it is heart warming to note that 31 percent and 25 percent of both male and female selected osteoarthritis were educated up to graduate and higher secondary level respectively. Among the selected osteoarthritis subjects, 21 percent of both the sexes were educated up to post graduate level whereas only 4 percent were holding a professional degree. It was observed that 19 percent of the subjects were illiterate. Among the selected subjects, only 4 percent are highly educated holding a professional degree, whereas 19 percent are recorded as illiterate and the remaining subjects were educated up to higher secondary or graduate and/or post graduate level.

c. Occupational Status

Table 4.3 shows the Occupation/Professional of the subjects having

Osteoarthritis

TABLE 4.3

OCCUPATIONAL STATUS

	Occupational Status
	Sex
	Total

	
	Male
	Female
	

	
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent

	Housewife
	-
	-
	9
	24
	9
	17.3

	Business
	5
	33
	4
	11
	9
	17.3

	Government
	4
	27
	8
	22
	12
	23.1

	Agricultural work
	3
	20
	5
	14
	8
	15.3

	Retired
	3
	20
	2
	5
	5
	9.6

	Others
	-
	-
	9
	24
	9
	17.3

	Total
	15
	100
	37
	100
	52
	100


From the above table it can be inferred that 23 percent of both male and female osteoarthritis subjects were engaged in government jobs. Among women 24 percent of them were involved in other jobs like social work, teacher and doctor. It was observed that 17 percent of both male and female subjects were doing business of their own whereas 15 percent were involved in agricultural work. A meager 10 percentage of them were retired from their daily services.

According to Dr Ravinder Chaddha, prolonged sitting results in the weakening of muscles. Office jobs, especially, says the expert, involve limited physical movement that triggers knee stiffness and then osteoarthritis. Osteoarthritis of the knee is the most common problem in India as people are constantly sitting on chairs, cross-legged or squatting (Lal, 2008)

d. Activity Pattern

Table 4.4 shows the Activity pattern of the subjects selected

TABLE 4.4

ACTIVITY PATTERN

	Age in years
	Type of activity
	Total

	
	Sedentary
	Moderate
	Heavy
	

	
	Male
	Female
	Male
	Female
	Male
	Female
	

	
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent

	30-40
	-
	-
	-
	-
	-
	-
	5
	22
	3
	42.8
	3
	25
	11
	21

	40-50
	-
	-
	-
	-
	3
	60
	6
	26
	1
	14.3
	1
	8
	11
	21

	50-60
	1
	33.3
	-
	-
	2
	40
	7
	30
	1
	14.3
	3
	25
	14
	27

	60-70
	1
	33.3
	2
	100
	-
	-
	2
	9
	1
	14.3
	5
	42
	11
	21

	70-80
	1
	33.3
	-
	-
	-
	-
	3
	13
	1
	14.3
	-
	-
	5
	10

	Total
	3
	100
	2
	100
	5
	100
	23
	100
	7
	100
	12
	100
	52
	100


The above table indicates that 43 percent of males were under the age group of 30-40 and 42 percent of females were between the age group of 60-70 were involved in heavy activities like farming, business, social work, etc. It was also observed that 60 percent of males under the age group of 40-50 and 30 percent of female under the age group of 50-60 were involved in moderate activities like teacher, housework and government jobs. All 100 percent of the female subjects fall under sedentary activity category as compared to the male that is of 33 percent.

According to the Department of Chronic Diseases and Health Promotion, Chronic Respiratory Diseases and Arthritis (CRA), World Health Organization, (2011) it was seen that farming for a period of 1-9 years increases the risk of osteoarthritis 4.5 times; farming 10 or more years increases the risk 9.3 times. Farming falls under the heavy activity category therefore; those who are involved in any heavy activity level of job and work are more prone to osteoarthritis in the near future.

e. Type and Size of the family   

Table 4.5 shows the type and size of the family of the selected osteoarthritis subjects

TABLE 4.5

TYPE AND SIZE OF THE FAMILY

	Type
	Size
	Sex
	Total

	
	
	Male
	Female
	

	
	
	No.
	Per

cent
	No.
	Per

cent
	No.
	Per

cent

	Nuclear
	<5 members
	4
	27
	16
	43
	20
	38.5

	
	>5 members
	3
	20
	8
	22
	11
	21.1

	Joint
	<5 members
	5
	33
	8
	22
	13
	25

	
	> 5 members
	3
	20
	5
	13
	8
	15.4

	Total
	15
	100
	37
	100
	52
	100


Table 4.5 revealed that 27 percent of the male subjects belong to nuclear family system of less than five members in their families. The number of female subjects at the same category stood at 43 percent. In case of nuclear families of more than five members, the male and female subjects having stood at 20 and 22 percent respectively. In the case of joint family system, 33 percent of male subjects and 22 percent of female subjects belong to families having less than five members. 20 percent of male subjects and 13 percent of female subjects belong to families having more than five members. The data gathered from the survey revealed that majority of the subjects belong to the nuclear family system as compared to the joint family system.

f. Income Status   

Table 4.6 shows the income status of the subjects selected

TABLE 4.6

INCOME STATUS

	Income Status*

(Rs./month)
	Sex
	Total

	
	Male
	Female
	

	
	No.
	%
	No.
	%
	No.
	%

	Economically weaker section

(Rs.<3000)
	1
	7
	6
	16
	7
	13



	Low income

(Rs.3000-Rs.7000)
	4


	27


	7


	19


	11


	21



	Middle income

(Rs.7000-Rs.10,000)
	5
	33
	11
	30


	16
	31

	High income

(Rs. >10,000)
	5
	33
	13
	35
	18
	35

	Total
	15
	100
	37
	100
	52
	100


         *HUDCO, 2010 Housing Urban Development Corporation

From table 4.6 it is indicated that 33 percent of the male subjects and 35 percent of the female subjects belong to the high income group category where a sedentary lifestyle pattern is prevalent among the subjects making them more prone to osteoarthritis. A percentage of 33 percent and 30 percent of the male and female subjects respectively belong to the middle income group category. Whereas 27 percent of the male and 19 percent of the female belongs to the low income group category. A meager percentage of 7 percent and 16 percent of the male and female subjects belong to the low income group category. The study reveals that higher the income, higher the incidence of osteoarthritis.

B. DIETARY PATTERN OF THE SELECTED OSTEOARTHRITIS SUBJECTS

Details regarding the type of diet, daily meal pattern, types of fats and oils used in cooking and knowledge about dietary fibre of the selected subjects are tabulated and discussed in the following pages.

a. Diet history and type of diet followed by the selected subjects

From the present study, it is observed that 80 percent of the male subjects and 78 percent of the female subjects were non-vegetarians. Pure vegetarian constituted a very less percentage of 20 and 22 percent in male and female subjects. The present study revealed that 79 percent of the total subjects were non-vegetarian and only 21 percent of the total subjects were vegetarian.

Joseph et al., (2004) opined that strict vegetarian diet for at least three months could bring about significant symptom relief.

b. Meal pattern of the selected osteoarthritis subjects

From the study it is revealed that 87 percent of the male subjects and 92 percent of the female subjects consumed three meals a day because of their pattern of work. 13 percent and 8 percent of male and female subjects respectively were seen to have more than three meals a day. The present study showed that a total of 90 percent of the subjects took three meals a day whereas only 10 percent of the subjects took more than three meals a day.

c. Types and quantity of fats and oils used by the subjects
From the present study it is observed that 60 percent of the male subjects and 65 percent of the female subjects used mustard oil daily for cooking purposes. It was also observed that 67 percent of the male subjects and 54 percent of the female subjects used refined oil in some part of their preparation or cooking. 47 percent and 8 percent of male and female subjects respectively used butter in their daily preparation. Above study showed that most of the subjects used oil which were extracted from vegetables. With regard to the quantity, most male subjects as well as female subjects used more than 25 millitre of oil for preparing food whereas only a minimum percent of subjects used oil less than 25 millitre per day.

From the present study it is also concluded that none of the selected subjects used other oils like ghee, hydrogenated oil, gingelly oil, croundnut oil, palmolein oil, sunflower oil, rice bran oil and red palm oil in their daily cooking. 

d. Knowledge about dietary fibre 

From the study it is evident that 67 percent of the male subjects are aware of the importance of dietary fibre in the daily diet and rest 33 percent of the subjects did not have any knowledge regarding dietary fibre. In the female group, 51 percent of the subjects have knowledge about dietary fibre whereas, 49 percent of the subjects were not aware of its importance. The study revealed that majority of the subjects had awareness on dietary fibre intake in their diet and also included the same liberally in their daily diet through the consumption of whole grains, fruits and vegetables.

C. LIFESTYLE PATTERN OF THE SELECTED OSTEOARTHRITIS SUBJECTS

The lifestyle pattern of the selected osteoarthritis subjects including exercise pattern, alcohol consumption, smoking pattern, other chewing habits, consumption of coffee, tea and health drink are discussed in the following tables.

a. Exercise Pattern

Table 4.7 shows the intensity and duration of exercise performed by the subjects having Osteoarthritis

TABLE 4.7
INTENSITY AND DURATION OF EXERCISE

	Particulars
	Intensity
	Duration
	Sex
	Total

	
	
	
	Male
	Female
	

	
	
	
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Yes
	Moderate
	<1/2 hr
	3
	20
	9
	24
	34
	65

	
	
	>1/2 hr
	5
	33
	17
	46
	
	

	
	Vigorous
	<1/2 hr
	3
	20
	-
	-
	3
	6

	
	
	>1/2 hr
	-
	-
	-
	-
	
	

	No
	4
	27
	11
	30
	15
	29

	Total
	15
	100
	37
	100
	52
	100


Exercise is one of the best treatments for osteoarthritis. Table 4.7 revealed that 20 percent of the male subjects carried out moderate intensity exercise for less than 30 minutes and 33 percent of the male subjects exercised for more than 30 minutes. About 20 percent of the male subjects carried out vigorous intensity exercise for less than 30 minutes. In case of the female group, 24 percent and 46 percent carried out moderate intensity exercise for less than 30 minutes and more than 30 minutes respectively. The study revealed that 27 percent of the male subjects do not carry out any physical activities while that of the female subjects was 30 percent.  

The safest and most effective physical activities for adults with osteoarthritis of the hip and/or knee are low impact, moderate intensity aerobics - such as walking, water exercise and cycling - and muscle strengthening exercises that use different forms of resistance.

According to Bolen et al., (2008) investments of as little as 60 minutes per week can yield some improvements for people with osteoarthritis, but a minimum of 150 minutes (2.5 hours) of moderate intensity aerobic and two days of muscle strengthening exercise per week is recommended to improve osteoarthritis related pain and function and to support prevention and management of other chronic conditions (U.S. Department of Health and Human Services, 2008)

b. Yoga and meditation performed by the selected subjects

Table 4.8 shows the duration of yoga and meditation perform by the subjects selected

TABLE 4.8
YOGA AND MEDITATION PERFORMED BY THE SUBJECTS

	Particulars
	Therapy
	Duration
	Sex
	Total

	
	
	
	Male
	Female
	

	
	
	
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Yes
	Yoga
	<20 minutes
	-
	-
	2
	5.4
	2
	4

	
	
	>20 minutes
	-
	-
	-
	-
	
	

	
	Meditation
	<20 minutes
	-
	-
	4
	10.8
	6
	11

	
	
	>20 minutes
	-
	-
	2
	5.4
	
	

	No
	15
	100
	29
	78.3
	44
	85

	Total
	15
	100
	37
	100
	52
	100


It is evident from table 4.8 that majority of the subjects do not take up yoga and meditation therapy in their day to day life pattern. The table clearly indicates that none of the male subjects and 78 percent of the female subjects does not perform yoga or meditation in any time of their life. 11 percent was observed among the selected female subjects do perform meditation for less than ten minutes in their daily scheduled. A minimum of 5 percent female subjects performed yoga for less than 20 minutes and in those performing meditation for more than ten minutes in their daily scheduled.

Hart.J (2008) opined that the use of a variety of complementary and alternative medicine (CAM) therapies including mind-body therapies like tai chi and yoga for the treatment of osteoarthritis can help reduce use of medications, visit to doctors and reduce the symptoms of pain.

c. Alcohol Consumption

Table 4.9 shows the intensity and duration of alcohol intake by the subjects selected

TABLE 4.9
INTENSITY AND DURATION OF ALCOHOL INTAKE

	Particulars
	Frequency
	Duration
	Sex
	Total

	
	
	
	Male
	Female
	

	
	
	
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Yes
	Habitual
	<3 yrs
	1
	6.7
	-
	-
	3
	6

	
	
	>3 yrs
	2
	13.3
	-
	-
	
	

	
	Occasional
	<3 yrs
	1
	6.7
	-
	-
	3
	6

	
	
	>3 yrs
	2
	13.3
	-
	-
	
	

	No
	9
	60
	37
	100
	46
	88

	Total
	15
	100
	37
	100
	52
	100


From the above table it was shocking to know that from the total male subjects of 15 almost half of the subjects (6 subjects) indulged in alcohol consumption. With regard to their frequency and duration of drinking, the present study revealed that 7 percent of the male subjects had developed the habit of drinking for less than three years. The same percentage was seen in those drinking occasionally for less than three years. About 13 percent of subjects indulged in drinking for more than three years. It was heart warming to note that none of the female subjects consumed alcohol and 60 percent of the male subjects were not consuming alcohol.

According to Stanol (2011), excessive alcohol consumption tends to dehydrate the body including the joints that can lead to more degeneration in cartilage hence leading to osteoarthritis.

d. Smoking Pattern
Table 4.10 shows the intensity, duration and number of cigarettes smoked per day by the selected osteoarthritis subjects 
TABLE 4.10
INTENSITY, DURATION AND NUMBER OF CIGARETTES SMOKED BY THE SUBJECTS

	Particulars
	Intensity
	Duration
	No.

of Cigars per day
	Sex
	Total

	
	
	
	
	Male
	Female
	

	
	
	
	
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Yes
	Regular
	<3 yrs
	<10
	1
	6.7
	-
	-
	1
	2

	
	
	
	>10
	-
	-
	-
	-
	
	

	
	
	>3 yrs
	<10
	-
	-
	-
	-
	4
	7.6

	
	
	
	>10
	4
	26.6
	-
	-
	
	

	
	Occasional
	<3 yrs
	<10
	4
	26.6
	-
	-
	4
	7.6

	
	
	
	>10
	-
	-
	-
	-
	
	

	
	
	>3 yrs
	<10
	-
	-
	-
	-
	3
	5.7

	
	
	
	>10
	3
	20
	-
	-
	
	

	No
	3
	20
	37
	100
	40
	77

	Total
	15
	100
	37
	100
	52
	100


Table 4.10 evidently shows that the number of non-smokers among the male subjects is very low as compared to those who smoke. From the table it is evident that 27 percent of the male subjects used to smoke more than ten cigarettes a day and the habit has been there for more than three years. The same percentage can be seen in those smoking less than ten cigarettes a day for less than three years but the habit of smoking was occasional. Males constitutes 20 percent of the subjects who smoke more than ten cigarettes a day for more than three years but the smoking habit was occasionally. A meager 7 percent of the subjects have a smoking pattern of less than ten cigarettes a day for less than three years but the habit of smoking was regularly. It was heart warming to note that none of the female subjects had the habit of smoking and 20 percent of the male subjects were non-smokers.
Amin et al., (2007) stated that men with knee osteoarthritis who smoke sustain greater cartilage loss and have more severe knee pain than men who do not smoke.

e. Other chewing habits

Table 4.11 shows the other habits possessed by the selected subjects 

TABLE 4.11
OTHER HABITS POSSESSED BY THE SUBJECTS

	Particulars
	Habit
	Duration
	No. of

Intakes

per day
	Sex
	Total

	
	
	
	
	Male
	Female
	

	
	
	
	
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Yes
	Tobacco
	<3 yrs
	<5
	-
	-
	-
	-
	-
	-

	
	
	
	>5
	-
	-
	-
	-
	
	

	
	
	>3 yrs
	<5
	2
	13
	-
	-
	2
	3.8

	
	
	
	>5
	-
	-
	-
	-
	
	

	
	Pan Masala
	<3 yrs
	<5
	1
	7
	2
	5.4
	5
	9.6

	
	
	
	>5
	1
	7
	1
	3
	
	

	
	
	>3 yrs
	<5
	2
	13
	2
	5.4
	4
	7.7

	
	
	
	>5
	-
	-
	-
	-
	
	

	
	Bettlenut
	<3 yrs
	<5
	1
	7
	2
	5.4
	5
	9.6

	
	
	
	>5
	-
	-
	2
	5.4
	
	

	
	
	>3 yrs
	<5
	3
	20
	9
	24.3
	31
	59.6

	
	
	
	>5
	3
	20
	16
	43
	
	

	No
	2
	13
	3
	8
	5
	9.6

	Total
	15
	100
	37
	100
	52
	100


From the table it is revealed that tobacco chewing was mainly seen in the male subjects with a percentage of 13 percent and an intake of less than five per day for more than three years.

In case of pan chewing, a percentage of 5.4 percent were seen in the female group with an intake of less than five per day for less than three years and more than three years respectively. Thirteen percent of the male subjects had the habit of chewing less than five per day for more than three years.

Among those who chew bettlenut, 59.6 percent of the subjects were consuming it for more than three years when compared to that in those with less than three years. 43 percent of female subjects take in bettlenut for more than five intakes per day as compared to that of 20 percent of the male subjects.

Tobacco is a nightshade that produced an alkaloid called nicotine. Therefore, cigarettes, cigars, and chewing tobacco could be harmful to individuals who have chronic pain symptoms of osteoarthritis (Britt, 2011; Reiner, 2008)

f. Consumption of coffee, tea and health drink

From the present study, it can be inferred that most of the subjects preferred to drink tea rather than coffee. A percentage of 33 male subjects drink tea less than three cups a day with sugar as compared to the female subjects that is of 41 percent. It was noted that 20 percent of the male subjects drink tea more than three cups a day with sugar and that of female subjects it was 49 percent. The same percentage of male subjects was seen to drink coffee less than three cups with sugar in sometime of their daily diet pattern. 

From the study, it was also evident that 27 percent of the male subjects drink tea without sugar for less than three cups a day. In the case of female group, a percentage of 5 percent was seen for each in those who drink tea without sugar for less than three cups and more than three cups a day respectively. The study revealed that 15 percent of the total subjects are having secondary type of osteoarthritis due to the cause of diabetes.

According to Kaçar et al., (2004) tea consumption was inversely associated with symptomatic knee osteoarthritis.

D. ANTHROPOMETRIC MEASUREMENTS
The anthropometric measurements recorded were height, weight, waist circumference and hip circumference. The body mass index (BMI) and waist to hip ratio of the selected osteoarthritis subjects were calculated and used for assessing the health status of the selected subjects. In the following pages, the different anthropometric measurements were tabulated and discussed accordingly. 

a. Height of the selected subjects 

Table 4.12 shows the height of the subjects having Osteoarthritis

TABLE 4.12
HEIGHT OF THE SUBJECTS

	Height

(cm)
	Male
	Female
	Total

	
	NCHS*

Standards

(cm)
	N
	Per cent
	NCHS*

Standards

(cm)
	N
	Per cent
	N
	Per cent

	131-140
	177
	-
	-
	163
	4
	11
	4
	7.7

	141-150
	
	8
	53
	
	22
	59
	30
	57.7

	151-160
	
	6
	40
	
	10
	27
	16
	30.7

	161-170
	
	1
	7
	
	1
	3
	2
	3.8

	Total
	15
	100
	
	37
	100
	52
	100


     
*NCHS, 2000         

The above table shows that 53 percent of the male subjects and 59 percent of the female subjects were in a height range of 141-150 cm. A percentage of 40 of the male subjects  and 27 percent of female subjects were in the height range of 151-160 cm. It was noted that  11 percent of the female subjects were in the height range of 131-140 cm. A meager 7 percent of the male subjects and 3 percent of the female subjects were in the height range of 161-170 cm respectively.

From the table it was revealed that none of the male subjects and 3 percent of the female subjects had their height measurements in comparison with the NCHS standards and the remaining are below the standard levels.

b. Weight of the selected subjects

Table 4.13 shows the weight of the subjects selected

TABLE 4.13
WEIGHT OF THE SUBJECTS

	Weight

(Kg)
	Male
	Female
	Total

	
	NCHS*

Standards

(Kg)
	N
	Per cent
	NCHS*

Standards

(Kg)
	N
	Per cent
	N
	Per cent

	36-45
	71
	-
	-
	58
	6
	16
	6
	11.5

	46-55
	
	6
	40
	
	10
	27
	16
	31

	56-65
	
	6
	40
	
	13
	35
	19
	36.5

	66-75
	
	3
	20
	
	7
	19
	10
	19

	76-85
	
	-
	-
	
	-
	-
	-
	-

	86-95
	
	-
	-
	
	1
	3
	1
	2

	Total
	15
	100
	
	37
	100
	52
	100


     
*NCHS, 2000

With regard to the weight measurement, table 4.13 shows that 40 percent each of the male subjects were in the weight range of 46-55 kg and 56-65 kg respectively. In case of the female group, 35 percent were in the weight range of 56-65 kg which is closer to the NCHS standard and 27 percent were in the weight range of 46-55 kg. About 20 percent of the male subjects were in the weight range of 66-75 kg which is close to the standard recommended by NCHS, whereas 19 percent of the female subjects were in this weight range. It was also noted from the table that 16 percent of the female subjects were in the weight range of 36-45 kg and a small percentage of 3 percent were in the weight range of 86-95 kg that is considered undesirable for a female individual.

From the above table, it can be concluded that 22 percent of the female subjects selected for the study had their weight range above the normal level.

c. Body mass index of the selected subjects   

Table 4.14 shows the body mass index of the osteoarthritis subjects 

TABLE 4.14
BODY MASS INDEX OF THE SUBJECTS

	Obesity

Grade
	*BMI range

(Kg/m²)
	Sex
	Total

	
	
	Male
	Female
	

	
	
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent

	Underweight
	<18.50
	-
	-
	-
	-
	-
	-

	Normal range
	18.50-24.99
	4
	27
	13
	35
	17
	33

	Overweight
	≥25.00
	8
	53
	17
	46
	25
	48

	Obese Class I
	30.00-34.99
	3
	20
	5
	14
	8
	15

	Obese Class II
	35.00-39.99
	-
	-
	2
	5
	2
	4

	Obese Class III
	≥40.00
	-
	-
	-
	-
	-
	-

	Total
	15
	100
	37
	100
	52
	100


      
* WHO, 2004

From the above table it is clear that majority of the selected male and female subjects had BMI range of ≥25.00 Kg/m² that was considered to be “Overweight”. The percentage of subjects who had normal BMI range constituted 27 percent for male subjects and 35 percent for female subjects.

From the study, it was shocking to note that 20 percent of the male subjects and 14 percent of the female subjects were in the “Obese Class I” category with a BMI range of 30-35 Kg/m². A percentage of 5 percent among the female subjects was in the undesirable BMI range of 35-40 Kg/m² and considered to be in the “Obese Class II” category.

According to Reijman et al., (2007), a high BMI (>27Kg/m²) was associated with incidence and progression of knee osteoarthritis, but not with incidence and progression of hip osteoarthritis.

d. Waist to hip ratio of the selected subjects

Table 4.15 shows the waist-hip ratio of the subjects having Osteoarthritis

TABLE 4.15
WAIST-HIP RATIO OF THE SUBJECTS

	Particulars
	Grade
	Male
	Female
	Total

	
	
	WHR

range*
	N
	Per cent
	W/H ratio

range*
	N
	Per cent
	N
	Per cent

	Acceptable
	Excellent
	<0.85
	-
	-
	<0.75
	-
	-
	-
	-

	
	Good
	0.85-0.90
	-
	-
	0.75-0.80
	-
	-
	-
	-

	Unacceptable
	Average
	0.90-0.95
	5
	33.3
	0.80-0.85
	6
	16
	11
	21

	
	High
	0.95-1.00
	10
	66.6
	0.85-0.90
	5
	14
	15
	29

	
	Extreme
	>1.00
	-
	-
	>0.90
	26
	70
	26
	50

	Total
	15
	100
	
	37
	100
	52
	100


              *Top End Sports Network, 2011

From table 4.15, it was revealed that none of the subjects was having an acceptable range of waist to hip ratio but all of them lie in the unacceptable range. 67 percent of the male subjects were in the range of 0.95-1.00 that is considered to be high. In case of the female group, 70 percent were in the range of >0.90 that is considered to be extreme, 14 percent were in the range of 0.85-0.90 that is considered to be high. In case of those within average, 33 percent of the male subjects were in the range of 0.90-0.95 and among the female subjects were 16 percent were in the range of 0.80-0.85.

Stevens et al., (2008) stated that waist to hip ratio was not associated with knee osteoarthritis with or without BMI included in the model.

E. MEDICAL HISTORY OF THE SELECTED OSTEARTHRITIS SUBJECTS

The medical history of the selected subjects are discussed in the following pages.

a. History of bone injury and fracture of the selected subjects     

Table 4.16 shows the history of bone injury and fracture encountered by the subjects having Osteoarthritis

TABLE 4.16
HISTORY OF BONE INJURY AND FRACTURE

	Particulars
	Condition
	Part of

the Body

affected
	Sex
	Total

	
	
	
	Male
	Female
	

	
	
	
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Yes
	Injury
	Knee
	6
	40
	14
	38
	20
	38

	
	
	Hip
	-
	-
	5
	13
	5
	10

	
	
	Hand/Shoulder
	-
	-
	3
	8
	3
	6

	
	Fracture
	Knee
	6
	40
	4
	11
	10
	19

	
	
	Hip
	-
	-
	-
	-
	-
	-

	
	
	Hand/Shoulder
	-
	-
	-
	-
	-
	-

	No
	3
	20
	11
	30
	14
	27

	Total
	15
	100
	37
	100
	52
	100


From the table it is evident that 40 percent of the male subjects had injury and fracture to their knee in the past that made them more prone to osteoarthritis. In case of the female group, 38 percent of the subjects had injury in their knee, 13 percent had injury in their hip and 8 percent had injury in their hand/shoulder. A percentage of 11 female subjects had fracture in their knee in the past.

The table reveals that the number of osteoarthritis subjects who experienced either injury or fracture in the past were more prone to having osteoarthritis as compared to those who did not have a past history of injury or fracture which is of 20 percent and 30 percent in the male and female subjects respectively.

The present study indicated that most of the subjects had osteoarthritis of the knee as compared to the other joints of the body. 

According to the Arthritis Foundation (2011), osteoarthritis can develop in later years in joints where bones have been fractured or injured or surgery has occurred.

b. Type of treatment undergone by the selected subjects  

The present study, clearly indicates that the selected subjects opted allopathy as their main treatment of osteoarthritis. From the table it is noted that 73 percent of the male subjects had undergone this treatment for a period of more than 5 months and in case of the female subjects it was 62 percent. About 27 percent and 38 percent of male and female subjects respectively undertook the treatment for the period of less than 5 months.

From the present study it was concluded that none of the subjects had taken other treatment like ayurvedic, siddha, homeopathy, naturopathy and unani for their present disease condition. 

c. Type of surgery undergone by the selected subjects 

From the present study, it was revealed that none of the subjects had undergone any of the surgery like arthroplasty, arthrodesis, osteoplasty, osteotomy and chondroplasty after their onset of osteoarthritis was diagnosed.

d. Data on symptoms of osteoarthritis elicited from the selected subjects

Table 4.17 shows the symptoms elicited by the subjects having Osteoarthritis

TABLE 4.17
SYMPTOMS OF OSTEOARTHRITIS ELICITED BY THE SUBJECTS

	Symptoms
	Sex

	
	Male N=15
	Female N=37

	
	Yes
	No
	Yes
	No

	
	No.
	Per  cent
	No.
	Per  cent
	No.
	Per cent
	No.
	Per cent

	Pain
	15
	100
	-
	-
	37
	100
	-
	-

	Muscular Spasm
	11
	73.3
	4
	26.6
	27
	73
	10
	27

	Joint Stiffness
	15
	100
	-
	-
	37
	100
	-
	-

	Swelling
	7
	47
	8
	53
	22
	59.4
	15
	40.5

	Crackling Sound
	8
	53
	7
	47
	25
	68
	12
	32

	Rest Pain/ Paraesthesia
	2
	13
	13
	87
	5
	13.5
	32
	86.4

	Motor Paralysis
	-
	-
	15
	100
	-
	-
	37
	100

	Loss of Motion
	-
	-
	15
	100
	-
	-
	37
	100

	Change in Joint  Shape
	-
	-
	15
	100
	-
	-
	37
	100
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Figure 4.1: Symptoms elicited by the selected osteoarthritis subjects

From the above table it is clear that all of the selected subjects experience severe pain and joint stiffness as the symptom of osteoarthritis.

It was noted that the symptom of muscular pain was experienced by 73.3 percent of the male subjects and 73 percent of the female subjects in their course of the disease. 47 percent of the male subjects and 59 percent of the female subjects showed signs of swelling in their joint.

Crackling sound on movement was experienced by 53 percent of the male subjects and 68 percent of the female subjects. About 13 percent and 14 percent of male and female subjects respectively experienced pain while resting or paraesthesia (numbness) during their course of the disease. 

The present study showed that none of the subjects had experienced motor paralysis, loss of motion and change in joint shape in their course of the disease condition. 

e. Awareness on the importance of oral drug intake

From the present study, it was concluded that almost all the selected subjects had knowledge and are aware about the type and function of their oral drugs. They concluded that the drugs given to them are mainly for relieving pain, make joint stiffness less, reduce pain mobility, facilitate easy movement of joints, etc.

f. Use of herbal treatment for common ailments
From the present study, it was observed and concluded that none of the subjects used any herbal treatment for treating common ailments. They concluded that for their pain in the joints, they mainly used locally available massage oil that mostly included mustard oil and other medical ointments.

F. ASSESSMENT OF THE HERBAL SUPPLEMENT

a. Organic analysis of the herbal supplement

Table 4.18 shows the qualitative analysis of the organic components present in the selected herbal supplement

TABLE 4.18

ORGANIC ANALYSIS OF THE HERBAL SUPPLEMENT

	Solvent

extract used
	Ste roids
	Triter

penoids
	Sugars
	Alka

loids
	Phe

nols
	Sapo nins
	Amino

Acids
	Tan

nins
	Flavo

noids
	Anthra cene

Glyco sides

	
	L
	S
	L
	S
	L
	S
	L
	S
	L
	S
	L
	S
	L
	S
	L
	S
	L
	S
	L
	 S

	Benzene
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Chloroform
	+
	+
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-
	+
	+
	+

	Ethanol
	+
	+
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Acetone
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-

	Water
	-
	-
	-
	-
	+
	+
	-
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-
	-
	-
	-


   
L – Leaf, S – Stem; Presence (+) or Absence (-)

The organic analysis indicates the presence of phenols, saponins and tannins in all the solvent extracts of both the leaf and stem of the selected supplement. Steroids was found to be absent only in the solvent extract of water. Triterpenoids was found to be present only in the leaf solvent extract of acetone. Sugars was found to be absent only in the leaf solvent extract of chloroform and in both in case of solvent extract of ethanol.

Alkaloids was found to be absent in the leaf solvent extract of water and in both in case of solvent extract of ethanol. Amino acids was found to be absent in the leaf solvent extract of chloroform and water. 

Flavonoids was found to be absent in both the leaf and stem solvent extract of acetone and water and only in the leaf solvent extract of chloroform. Anthracene glycosides was found to be absent in both the leaf and stem solvent extract of acetone and water.

b. Nutritive value of the soup mixture

Table 4.19 shows the nutrient content of the soup mixture.




TABLE  4.19

NUTRIENT CONTENT OF THE SOUP MIXTURE

	Nutrient
	Energy

(Kcal)
	CHO

(g)
	PTN

(g)
	Fat

(g)
	Fibre

(g)
	Ca

(mg)
	P

(mg)
	Fe

(mg)
	Beta Caro

tene

(mg)
	Vit C

(mg)
	Zn

(mg)
	Cu

(mg)

	Ingre

dients
	Amts
	17.1
	3.31
	0.555
	0.18
	0.135
	0.5
	17.4
	0.115
	4.5
	-
	0.021
	0.14

	Cornflour


	5 g
	
	
	
	
	
	
	
	
	
	
	
	

	Celery 

Leaves

Powder
	2 g
	0.74
	0.032
	0.126
	0.012
	0.028
	4.6
	2.8
	0.126
	79.8
	1.24
	0.006
	-

	Mudukottan Keerai

Powder
	2 g
	1.22
	0.182
	0.094
	0.012
	-
	-
	-
	-
	-
	-
	-
	-

	Cumin seed

Powder
	0.5 g
	1.78
	0.183
	0.094
	0.075
	0.06
	5.4
	2.555
	0.059
	2.61
	0.015
	0.004
	0.013

	Pepper Powder
	0.5g
	1.52
	0.246
	0.058
	0.034
	0.075
	2.3
	0.99
	0.062
	5.4
	-
	0.007
	0.007

	Total
	10g
	22
	4
	1
	0.3
	0.3
	13
	24
	0.4
	92
	1.3
	0.04
	0.2


[image: image6.wmf]CHO – Carbohydrate, PTN – Protein, Ca – Calcium, P – Phosphorus, 

Fe – Iron, Vit – Vitamin, Zn – Zinc, Cu – Copper

Soup mixture for each 10 g pack was 22 kcal of energy, 4 g of carbohydrate, 1 g of protein, 0.3 g of fat, 0.3 g of fibre, 13 mg of calcium, 24 mg of phosphorus, o.4 mg of iron, 92 mg of   β-Carotene, 1.3 mg of vitamin C, 0.04 mg of zinc and 0.2 mg of copper.
G. ASSESSMENT OF THE SELECTED SUBJECTS WHO UNDERWENT SUPPLEMENTATION

a. Nutrient intake of the selected male subjects

Table 4.20 shows the mean nutrient intake of the selected male subjects

TABLE 4.20
MEAN NUTRIENT INTAKE OF SELECTED MALE SUBJECTS

	Nutrient
	RDA*

(ICMR

2010)
	Experimental Group I

N=1
	Experimental Group II

N=1
	Control Group

N=1

	
	
	Intake
	Difference
	Intake
	Difference
	Intake
	Difference

	Energy

(kcal)
	2320
	1789
	-531
	1556
	-764
	1423
	-897

	Protein

(g)
	60
	60
	-
	50
	-10
	47
	-13

	Fat

(g)
	25
	57
	+32
	30
	+5
	26
	+1

	Calcium

(mg)
	600
	849
	+249
	695
	+95
	832
	+232

	Phosphorus

(mg)
	600
	1229
	+629
	848
	+248
	689
	+89

	Iron

(mg)
	17
	16
	-1
	6
	-11
	23
	+6

	β-Carotene

(mg)
	4800
	3466
	-1334
	1767
	-3033
	2753
	-2047

	Vitamin C

(mg)
	40
	141
	+101
	46
	+6
	71
	+31


        *Recommended Dietary Allowances

From the above table it can be clearly seen that in the experimental group I, the selected male subjects were deficient in their intake of nutrients including energy, iron and β-carotene when compared with the RDA. Whereas, their intake of other nutrients like fat, calcium, phosphorus  and Vitamin C were in excess when compared with the RDA. With respect to protein intake, it was observed that the intake was the same or equal to the RDA recommendation.

Table 4.20 indicates that in the experimental group II, the selected male subjects were deficient in their intake of nutrients like energy, protein, iron and       β-Carotene when compared with the RDA. Whereas, their intake is in excess in the case of nutrients like fat, calcium, phosphorus and Vitamin C when compared with that of the RDA.

From the table it is also evident that in the control group, the selected male subjects were deficient in their intake of nutrients like energy, protein and β-carotene when compared with that of the RDA. Whereas, their intake of nutrients like fat, calcium, phosphorus, iron and Vitamin C were in excess when compared with the RDA.

From the present study it was revealed that in all the groups, the selected male subjects were deficient in their nutrient intake of energy, protein, iron and β-carotene when compared with the RDA. Their nutrient intake of fat, calcium, phosphorus and vitamin C were in excess when compared with the RDA. 

From the present study it was concluded that the male subjects were aware of the importance of calcium and phosphorus in their diet and therefore from the table it is clearly seen that their intake of calcium and phosphorus is in excess when compared with the RDA.

b. Nutrient intake of selected female subjects

Table 4.21 shows the mean nutrient intake of the selected female subjects

TABLE 4.21
MEAN NUTRIENT INTAKE OF SELECTED FEMALE SUBJECTS

	Nutrient
	RDA*

(ICMR

2010)
	Experimental Group I

N=5
	Experimental Group II

N=5
	Control Group

N=5

	
	
	Intake
	Difference
	Intake
	Difference
	Intake
	Difference

	Energy

(kcal)
	1900
	1337
	-563
	1371
	-529
	1522
	-378

	Protein

(g)
	55
	40
	-15
	41
	-14
	45
	-10

	Fat

(g)
	20
	27
	+7
	25
	+5
	28
	+8

	Calcium

(mg)
	600
	531
	-69
	676
	+76
	341
	-259

	Phosphorus

(mg)
	600
	723
	+123
	790
	+190
	927
	+327

	Iron

(mg)
	21
	8
	-13
	17
	-4
	11
	-10

	β-Carotene

(mg)
	4800
	2521
	-2279
	1050
	-3750
	3689
	-1111

	Vitamin C

(mg)
	40
	65
	+25
	72
	+32
	68
	+28


      *Recommended Dietary Allowances

From table 4.21 it can be clearly seen that in the experimental group I, the selected female subjects were deficient in their nutrient intake of energy, protein, calcium, iron and β-carotene when compared with the RDA. But their intake of nutrient like fat, phosphorus  and Vitamin C were in excess when compared with that of the RDA.

Table 4.21 also indicates that in the experimental group II, the selected female subjects were deficient in their nutrient intake of energy, protein, iron and    β-carotene when compared with that of the RDA. However, their intake was found to be in excess in the case of nutrients like fat, calcium, phosphorus and Vitamin C when compared with the RDA.

From the table it is also evident that in the control group, the selected female subjects were deficient in their nutrient intake of energy, protein, calcium, iron and β-carotene when compared with that of the RDA. Whereas, their intake of nutrients like fat, phosphorus and Vitamin C were in excess when compared with the RDA.

From the present study it was revealed that in all of the groups the selected female subjects were deficient in their nutrient intake of energy, protein, iron and    β-carotene when compared with the RDA. Whereas, their nutrient intake of fat, phosphorus and vitamin C were in excess when compared with the RDA.

From the present study it was concluded that the female subjects were aware of the importance of calcium and phosphorus in their diet and therefore from the table it is clearly seen that their intake of calcium and phosphorus is in little excess when compared with the RDA values. But in case of the control group, their intake of calcium was deficient when compared with the RDA.

c. Serum calcium profile of the selected subjects

Table 4.22(a) shows the serum calcium profile of the selected subjects and table 4.22(b) shows the paired sample test of serum calcium profile of the selected subjects. 

TABLE 4.22(a)

SERUM CALCIUM PROFILE OF THE SELECTED SUBJECTS

	Sl. No.
	NORMAL RANGE*

(mg/dl)
	EXPERIMENTAL GROUP I
	EXPERIMENTAL GROUP II
	CONTROL GROUP

	
	
	BEFORE

(mg/dl)
	AFTER

(mg/dl)
	BEFORE

(mg/dl)
	AFTER

(mg/dl)
	BEFORE

(mg/dl)
	AFTER

(mg/dl)

	1
	8.5-10.5


	8.1
	9.0
	7.9
	9.5
	8.3
	8.5

	2
	
	8.0
	8.9
	7.9
	9.6
	8.2
	8.5

	3
	
	7.7
	9.3
	7.5
	8.7
	7.7
	8.3

	4
	
	8.2
	9.2
	8.0
	9.6
	7.8
	8.2

	5
	
	7.9
	8.8
	8.0
	9.2
	8.0
	8.5

	6
	
	7.8
	8.9
	8.1
	9.5
	7.9
	8.5


*Blood Test Results - Normal Ranges, Bloodbook.Com (2011)
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Figure 4.2: Serum Calcium profile of the selected subjects

It is evident from the table that in experimental group I - the selected subjects had their serum calcium level range between 7.7 -8.2 mg/dl before supplementation. After the intervention period of 60 days, the selected subjects serum calcium level ranges between 8.8-9.3 mg/dl respectively.

In the experimental group II, the table indicates that the selected subjects serum calcium level ranges between 7.5-8.1 mg/dl before intervention. After a period of 60 days intervention, their serum calcium level were found to be at the range between 8.7-9.6 mg/dl respectively.

From the table it is seen that in the control group, the selected subjects had their serum calcium level ranges between 7.7-8.3 mg/dl before and after a period of 60 days, their serum calcium level ranges between 8.2-8.5 respectively.

From the present study it is concluded that the selected subjects who were taking supplementation for a period of 60 days show a higher increase in their serum calcium level range when compared to that of the control group who were not given any supplement.

TABLE 4.22(b)

PAIRED SAMPLE TEST OF SERUM CALCIUM PROFILE

OF THE SELECTED SUBJECTS

	Group
	Mean±S.D
	t-value
	Significance

	
	Before
	After
	
	

	Experimental Group I
	7.95±0.19
	9.02±0.19
	-9.562
	**

	Experimental Group II
	7.90±0.21
	9.10±0.26
	-26.833
	**

	Control Group
	7.98±0.23
	8.18±0.23
	-2.236
	NS


From the above table it is clear that t-test was applied to find out whether before and after values of serum calcium differ significantly for experimental group I, experimental group II and control group. The calculated t-value of exp I and II is -9.562 and -26.833 was found to be significant at 1% level respectively. Whereas for the control group it was found to be not significant at t-value of -2.236. Hence, it is inferred that there was a significance difference between before and after values of the WOMAC osteoarthritis index for experimental group I and II respectively.

d. WOMAC index of Osteoarthritis profile of the selected subjects

Table 4.23(a) shows the WOMAC index of Osteoarthritis of the selected subjects and table 4.23(b) shows the paired sample test of WOMAC osteoarthritis index profile of the selected subjects 

TABLE 4.23(a)

WOMAC INDEX OF OSTEOARTHRITIS PROFILE OF THE SELECTED SUBJECTS

	Sl. No.
	EXPERIMENTAL

GROUP I
	EXPERIMENTAL

GROUP II
	CONTROL

GROUP

	
	INITIAL SCORE
	FINAL SCORE
	INITIAL SCORE
	FINAL SCORE
	INITIAL SCORE
	FINAL SCORE

	
	Total score from

96
	Per cent
	Total Score from

96
	Per cent
	Total Score from

96
	Per cent
	Total score from

96
	Per cent
	Total score from

96
	Per cent
	Total score from

96
	Per cent

	1
	28
	29.2
	15
	15.6
	30
	31.3
	19
	19.8
	41
	42.7
	32
	33.3

	2
	22
	22.9
	8
	8.3
	24
	25
	9
	9.4
	36
	37.5
	36
	37.5

	3
	20
	20.8
	10
	10.4
	26
	27.1
	12
	12.5
	38
	39.6
	35
	36.5

	4
	23
	23.9
	14
	14.6
	32
	33.3
	20
	20.8
	47
	48.9
	47
	48.9

	5
	24
	25
	7
	7.3
	28
	29.2
	15
	15.6
	57
	59.4
	49
	51.0

	6
	26
	27.1
	12
	12.5
	22
	22.9
	8
	8.3
	61
	63.5
	62
	64.6
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Figure 4.3: WOMAC index of Osteoarthritis profile of the selected supplement subjects

From the table, it is clear that in the experimental group I, the selected subjects initial score before intervention was at a higher percentage of 29.2 percent which came down to 7.3 percent after the intervention period of 60 days.

It is indicated from the table that in the experimental group II, the selected subjects had their initial score of 33.3 percent before supplementation. After a period of 60 days intervention, their score came down to 8.3 percent respectively.

From the table it is also seen that the control group who are not getting any supplement, their score at the initial stage was as high as 63.5 percent which came down to a little lower percentage of 33.3 percent at the final stage.

From the present study it can be concluded that the selected subjects suffered tremendously in carrying out their daily activities because of the symptoms that they persist at the initial stage. After the intervention period of 60 days, their persistent to the symptoms greatly reduced when compared to that of the control group.

TABLE 4.23(b)

PAIRED SAMPLE TEST OF WOMAC INDEX OF OSTEOARTHRITIS

PROFILE OF THE SELECTED SUBJECTS

	Group
	Mean±S.D
	t-value
	Significance

	
	Before
	After
	
	

	Experimental Group I
	23.83±2.86
	11.00±3.22
	10.740
	**

	Experimental Group II
	27.00±3.74
	13.83±5.04
	21.911
	**

	Control Group
	46.67±10.33
	43.50±11.36
	1.781
	NS


From the above table it is clear that t-test was applied to find out whether before and after values of WOMAC osteoarthritis index differ significantly for experimental group I, experimental group II and control group. The calculated t-value of exp I and II is 10.740 and 21.911 was found to be significant at 1% level respectively . Whereas for the control group it was found to be not significant at t-value of 1.781. Hence, it is inferred that there was a significance difference between before and after values of the WOMAC osteoarthritis index for experimental group I and II respectively.

V. SUMMARY AND CONCLUSION

Osteoarthritis is defined as a heterogenous group of conditions that lead to joint symptoms and signs which are associated with defective integrity of articular cartilage, in addition to related changes in the underlying bone at the joint margins.

Osteoarthritis is already one among the top ten most disabling diseases in developed countries. In the version 2 estimates for the Global Burden Of Disease 2000 study, published in the World Health Report 2002, osteoarthritis is the 4th leading cause of year lived with disease at the Global level.

The prevalence of osteoarthritis in India is very high. The World Health Organisation (WHO) estimates that 70 million Indian are its victims, nearly 80 percent of them above 75 years. Osteoarthritis is the second most common rheumatological problem and is most frequent joint disease with prevalence of 22% to 39% in India.

Hence the study was conducted on “Effect of Mudakathan leaves (Cardiospermum halicacabum) on the selected osteoarthritis subjects of Shillong”,  the study was carried out in Civil Hospital Shillong city of Meghalaya.  Subjects for the study were selected using purposive sampling method.  A well structured interview schedule was formulated and used as the tool for collecting the data on background information; lifestyle pattern and dietary pattern from the selected osteoarthritis subjects. The anthropometric measurements such as height, weight, body mass index,waist to hip ratio were also recorded.

The study revealed the following findings:

· The present study revealed that the onset of osteoarthritis was high after the age of 50 years in both the sexes.

· A higher number of 28 subjects were mostly engaged in moderate level of activity pattern, followed by that of 19 subjects engaged in heavy activity and those of 5 subjects engaged in sedentary activity.

· The present study revealed that 79 percent of the total subjects were non-vegetarian and only 21 percent of the total subjects were vegetarian.

· The study showed that most of the male subjects as well as female subjects used more than 25 millitre of oil for preparing food whereas only a minimum percent of subjects used oil less than 25 millitre per day.

· From the total male subjects of 15 almost half of the subjects (6 subjects) were indulged in alcohol consumption and about 13 percent of the subjects were indulged in drinking for more than three years.

· The study revealed that the number of non-smokers among the male subjects is very low (20 percent) as compared to those who smoke (80 percent).

· It was revealed that none of the male subjects and 3 percent of the female subjects had their height measurements in comparison with the NCHS standards (177 cm for male and 163 cm for female) and the remaining 97 percent are all below the standard levels. 

· About 20 percent of the male subjects were in the weight range of 66-75 kg which is close to the standard (71 kg for male and 58 kg for female) recommended by NCHS, whereas 19 percent of the female subjects were in this weight range. 

· The percentage of subjects who had normal BMI range (18.50-24.99kg/m2) constituted 27 percent for male subjects and 35 percent for female subjects.

· It was revealed that none of the subjects was having an acceptable range (0.85-0.90) of waist to hip ratio but all of them lie in the unacceptable range (>1.00).

· The present study indicated that most of the subjects (57 percent) had osteoarthritis of the knee as compared to the other joints of the body due to injury or fracture to their knee.

· The study indicates that the selected subjects opted allopathy as their main treatment of osteoarthritis rather than other treatments like ayurvedic, siddha, homeopathy, naturopathy and unani.

· From the present study it was revealed that none of the subjects had undergone any of the surgery like arthroplasty, arthrodesis, osteoplasty, osteotomy and chondroplasty after their onset of osteoarthritis was diagnosed.

· It was clear from the study that all of the selected subjects experience severe pain and joint stiffness as the symptom of osteoarthritis. It was also seen that none of the subjects had experienced motor paralysis, loss of motion and change in joint shape in their course of the disease condition. Others also showed signs of muscular pain, swelling, crackling sound and numbness.

· From the present study, it was observed and concluded that none of the subjects used any herbal treatment for treating common ailments.

· From the present study it was revealed that in all the groups, the selected male subjects and female subjects were aware of the importance of calcium and phosphorus in their diet by which their intake of calcium and phosphorus is in little excess when compared with the RDA.

· From the present study it was concluded that the selected subjects who were taking supplementation for a period of 60 days show a higher increase in their serum calcium level range when compared to that of the control group who were not given any supplement.

· Paired t-test was applied to find out whether before and after values of serum calcium differ significantly for experimental group I, experimental group II and control group. The calculated t-value of -9.562 and -26.833 of experimental group I and II respectively was found to be significant at 1% level. Whereas t-value of -2.236 of control group was found to be not significant.

· From the present study it can be concluded that the selected subjects after the intervention period of 60 days, their persistent to the symptoms was greatly reduced. This was revealed through the total score of initial and final of the WOMAC osteoarthritis index.  

· Paired t-test was applied to find out whether before and after values of WOMAC osteoarthritis index differ significantly for experimental group I, experimental group II and control group. The calculated t-value of 10.740 and 21.911 of experimental group I and II respectively was found to be significant at 1% level. Whereas t-value of 1.781 of control group was found to be not significant.

· Results of the organic analysis of the herb reveals the presence of active components like phenols, saponins, and tannins, steroids was found to be absent only in the solvent extract of water and triterpenoids was found to be present only in the leaf solvent extract of acetone. Other components like sugars, alkaloids, flavonoids, amino acids and anthracene glycosides were found to be either present or absent in either leaf or stem solvent extracts or both.

We live in a world where the latest is often considered the greatest. In case of medicine too this is true despite the fact that the roots of modern medicine are firmly embedded in natural, ethno botanical, sources. Off late, there is a growing awareness among  health care professionals and general public about the benefits of combining traditional and modern medicines.

It is the responsibility of the nutritionists, community health workers, scientists to create awareness education on the use of locally available, underutilized medicinal herbs, and also there is an urgent need to inculcate health and education among the public.

Herbs play an important role in holistic approach to healthcare due to the simple fact that its active constituents strengthen the body’s own healing mechanism instead of suppressing or disturbing it as many modern drugs tend to do.

Today, the World Health Organization estimates that, worldwide, herbalism is three to four times more commonly practiced than conventional medicine. And conventional doctors rely heavily on plant-based medicines-about 15 percent of all prescriptions are plant-based.

The study, based on positive response by the respondents, concludes that the herbal supplements, when packaged appropriately either separately or in combination as a soup mix, has a high possibility of acceptance by the general public. This was evidenced by many respondents voluntarily inculcating the habit of consuming soup combined with herbs into their regular diet.

The herbs are low cost, locally available and require only simple processing and economical compared to allopathic medicine. The herbal supplements will open up a whole range of avenues for the management of osteoarthritis.

RECOMMENDATIONS:

The findings of the study recommends the following thrust areas

· More research works are suggested to find out the acceptability of herb incorporating recipes for regular consumption.

· Create awareness among the public regarding nutritional significance of value added herbs which are available at our door steps.

· Elaborate studies using herbs are essential for the prevention of non communicable diseases.

· The agricultural sector should concentrate more on the production and utilization of herbs which can be promoted by the health and welfare programme.

· Educate the public to adopt appropriate exercise with healthy food habits for their better health.

· Create awareness to the public on the importance of high calcium foods which help in better management of osteoarthritis.
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APPENDIX I

Interview Schedule To Elicit The Information On Socio-economic, Dietary And Lifestyle Pattern Of Osteoarthritis Subjetcs

General Information

Date:

1. Name of the Patient:

2. Name of the Hospital:

3. Name of the Doctor:

4. Age:


5. Education:

6. Sex:

7. Address:

Phone No. :

Mobile :

8. Occupation/Profession:

9. Activity : Sedentary……….   
Moderate……..   
Heavy………..

10. Monthly Income:

11. Type of Family : Joint Family…….. 

Nuclear Family……… 

12. Composition of the Family:

	S. No
	Name
	Relation
	Age
	Sex
	Occupation
	Education
	Income

	
	
	
	
	
	
	
	


13. Total Family Income (HUDCO, 2010)

Less than Rs.3000 ……….

Rs.3000-7000 ……………

Rs.7000-10,000 ………….

Above Rs.10,000 ………...

Dietary Pattern

14. Are you a : Vegetarian……….
Non- Vegetarian………

15. How many meals do you consume per day?

   
3……….

Below 3………
Above 3………

16. Do you eat at regular intervals?   Yes……..
No………...

17. Do you skip Meals?

 
Yes……..
No……..

18. Describe briefly about your daily food intake:……………………………………………………………………….

19. Type of fats and oils used in Cooking:

20. Do you know anything about Dietary Fiber?

Yes……….     No………

21. Do you have the Habit of doing regular exercise?

Yes……..    No………

 

If Yes, Type of Exercise                  

MODERATE INTENSITY                    Duration mts/day…………

                VIGEROUS INTENSITY                 Duration mts/day…………

22. Are you undergoing any Yoga/ Meditation?

Yes……….     No…………

If Yes, Duration……………

23. Do you have the habit of drinking Alcohol?

Yes……..       No………..


 If Yes,

            
 Habitual/ Occasional…………  
Duration of Drinking; Years……..  Months………..

24. Do you have the habit of Smoking?

Yes……..       No………..


 If Yes, No. of Cigarettes per day………….
Regular …………   Occasional……..

  Duration of Smoking; Years……..  Months………..

25. Other Habits:

Tobacco          Yes………    No……... 
Duration:  
 Years……..  Months………..

Pan Masala     Yes………    No……… 
Duration:  
 Years……..  Months………..

Bettlenut 
     Yes………     No……… 
Duration:  
 Years……..  Months………..

26. Do you Drink Coffee/ Tea/ Health Drinks/ Any Other?

Yes……..       No………..


 If Yes,


No. of Cups per day …………
With Sugar……..    
Without Sugar………..

Physical Examination:

27.  Height in Cm. : 

28. Weight in Kgs. :

29. Body Mass Index [Wt in Kg/Ht in (m2)] :

30. Waist in Cm.:

31. Hip in Cm.:

32. Waist to hip Ratio: 

33. Have you had any injury or bone fracture before?

                Yes………. 
No……..                 If yes, which part of the body?.......................................

34. Type of Treatment undergoing at present?....................................

35. The treatment at present you are undergoing is effective in controlling………..?

Yes…………
No………..

If No  specify  your plan to control……………………………………

Duration of Treatment 

No. of years……………..
No. of months………….. 

36. Do you have the following symptoms?

Pain 

       Yes……... 
No………     

Muscular spasm 
       Yes……… 
No………              

  Joint Stiffness 
       Yes………. 
No………

Swelling                       Yes…….. 
No………

Crackling on movement  Yes…....
No………

Rest pain/Paraesthesia     Yes……...
No………

Motor paralysis 
           Yes………. 
No………

Loss of motion 
           Yes………. 
No………         

Change in joint shape      Yes……… 
No………

37. Do you use herbal treatment for common ailments?

Yes………….   No………..

If Yes, Reason…………………………………

38. Are you satisfied with the herbal Medication?

 

Yes……    No…….                                            

39. Are you aware of the Oral drugs you are taking?

Yes………….

No………

If yes, please brief

APPENDIX II

The Western Ontario and McMaster Universities Osteoarthritis Index

(WOMAC)

Name:____________________________________________ Date:________________

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 4

2. Stair Climbing 



      
       0 1 2 3 4

3. Nocturnal 




        0 1 2 3 4

4. Rest                    



      
       0 1 2 3 4

__________________

5. Weight bearing 



      
       0 1 2 3 4

Stiffness 



1. Morning stiffness 



       0 1 2 3 4

__________________

2. Stiffness occurring later in the day 
                                       0 1 2 3 4

Physical Function 


1. Descending stairs 

                                       0 1 2 3 4

2. Ascending stairs 



      
       0 1 2 3 4

3. Rising from sitting 



       0 1 2 3 4

4. Standing 




       0 1 2 3 4

5. Bending to floor 



      
       0 1 2 3 4

6. Walking on flat surface 


      
       0 1 2 3 4

7. Getting in / out of car 


      
       0 1 2 3 4

8. Going shopping 



      
       0 1 2 3 4

9. Putting on socks 



      
       0 1 2 3 4

10. Lying in bed 



      
       0 1 2 3 4

11. Taking off socks 



       0 1 2 3 4

12. Rising from bed 



       0 1 2 3 4

13. Getting in/out of bath 


      
       0 1 2 3 4

14. Sitting 




       0 1 2 3 4

15. Getting on/off toilet 


      
       0 1 2 3 4

16. Heavy domestic duties 


                       0 1 2 3 4

17. Light domestic duties 


      
       0 1 2 3 4

Total Score: ______ / 96 = _______%

Comments / Interpretation (to be completed by therapist only):

APPENDIX III

Consolidated data of the selected subjects who underwent supplementation

	Group
	Sl. No.
	Age

(Yrs)
	Sex
	Height

(mts)
	Weight

(Kg)
	BMI

(Kg/m2)
	WHR
	Serum Calcium

(mg/dl)
	WOMAC



	
	
	
	
	
	
	
	
	Before
	After
	Mean
	S.D
	t-test
	Initial
	Final
	Mean
	S.D
	t-test

	Experimental Group I
	1
	52
	M
	1.52
	64
	28
	0.96
	8.1
	9.0
	1.0667
	0.2733
	-9.562
	28
	15
	12.8333
	2.9269
	10.740

	
	2
	35
	F
	1.49
	49
	22
	0.94
	8.0
	8.9
	
	
	
	22
	8
	
	
	

	
	3
	48
	F
	1.50
	64
	28
	0.91
	7.7
	9.3
	
	
	
	20
	10
	
	
	

	
	4
	30
	F
	1.49
	54
	24
	0.91
	8.2
	9.2
	
	
	
	23
	14
	
	
	

	
	5
	56
	F
	1.55
	60
	25
	0.98
	7.9
	8.8
	
	
	
	24
	7
	
	
	

	
	6
	65
	F
	1.53
	53
	23
	0.91
	7.8
	8.9
	
	
	
	26
	12
	
	
	

	Experimental Group II
	1
	45
	F
	1.52
	60
	26
	1.01
	7.9
	9.5
	1.2000
	0.1095
	-26.833
	30
	19
	13.1667
	1.4720
	21.911

	
	2
	60
	M
	1.55
	64
	27
	0.96
	7.9
	9.6
	
	
	
	24
	9
	
	
	

	
	3
	50
	F
	1.49
	45
	20
	0.98
	7.5
	8.7
	
	
	
	26
	12
	
	
	

	
	4
	67
	F
	1.41
	36
	18
	0.93
	8.0
	9.6
	
	
	
	32
	20
	
	
	

	
	5
	37
	F
	1.43
	50
	24
	0.94
	8.0
	9.2
	
	
	
	28
	15
	
	
	

	
	6
	76
	F
	1.49
	45
	20
	0.91
	8.1
	9.5
	
	
	
	22
	8
	
	
	

	Control Group
	1
	65
	M
	1.54
	54
	23
	0.97
	8.3
	8.5
	0.2000
	0.2191
	-2.236
	41
	32
	3.1667
	4.3551
	1.781

	
	2
	60
	F
	1.47
	59
	27
	0.96
	8.2
	8.5
	
	
	
	36
	36
	
	
	

	
	3
	54
	F
	1.54
	67
	28
	0.96
	7.7
	8.3
	
	
	
	38
	35
	
	
	

	
	4
	50
	F
	1.50
	63
	28
	0.96
	7.8
	8.2
	
	
	
	47
	47
	
	
	

	
	5
	30
	F
	1.50
	56
	25
	0.97
	8.0
	8.5
	
	
	
	57
	49
	
	
	

	
	6
	30
	F
	1.45
	48
	23
	0.94
	7.9
	8.5
	
	
	
	61
	62
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