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INTRODUCTION

             Health is the level of functional or metabolic efficiency of a living being. In humans, it is the general condition of a person’s mind and body. Usually meaning to be free from illness, injury or pain.

            Ageing is a process of gradual and spontaneous change resulting in maturation through childhood, puberty and young adulthood and then decline through middle and late ages.  The regeneration capacity of cells and other processes due to growth and maturation are lost over time, ultimately leading to incompatibility with life.  Although there is no certain age, 65 years is usually accepted as the beginning of old age.

       Ageing is considered as natural and universal process. It is regarded as an inevitable biological phenomenon. The average life span of people around the world has been increasing dramatically (Birren and Renner,2002).  Elderly are vulnerable to long term diseases of insidious onset such as cardiovascular illness, cancers, diabetes, musculoskeletal and mental illness.  They have multiple symptoms due to decline in the functioning of various body functions.

         
A study by the National Commission on Population projects report that senior citizens will comprise 9.3 per cent by 2016, 10.7 per cent by 2021 and 12.40 per cent by 2026. According to 2001 census, the number of senior citizens (60 and above) in the country was 7.9 crore that is 7.5 per cent of the population and the number is slated to grow substantially in the coming years at least in the urban areas.
     
The world population is gaining because of low mortality and increased life expectancy and there is very less health care available for the elderly.  In India , life expectancy was 31.7 years in 1941 and increased to 60.5 years in 2000. As per ICMR report on population projection there are 385 million people (60+) in the world and India has a contribution of 50 million. The number of elderly people over 85 years and centenarians are also increasing steadily and women outline men by an average of 68 years in developing countries.

The health problem of aged people are usually multiple which are compounded by under reporting and apathetic attitude of the relatives forwards health problem of the elderly. Any system of the body can be physical, chemical barriers of the body. Change in immune system, malnutrition, multiple drugs used, degenerative disease of joints, vascular dermatological and urogenitial problems are the common elements which affects the senior citizens. Malignant disease account for approximately 0.5% of the mobility in the rural elderly population.

            Ageing is a constant, predictable process that involves growth and development of living organisms. The increase of ageing population is a major concern of both the family and the government.  Ageing is a problem with almost every family, involving strains and stresses ii taking care of them. It has become an important socio, physiological problem in the community (Vinodkumari, 2012).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

          Ageing population is increasing in the number and  many older adults need special care and nutrient requirements because of ageing effects, absorption, use and excretion and they need special care and attention (Ban,2006).

         According to Global Ageing Survey (2008) people of sixty years of age and older is the fastest growing age group. By 2050, about 80 percent of older people will be living in less developed countries and by 2030 aged population are expected to rise to more than 60 percent. 

           Life expectancy is increased by 30 years in the twentieth century. By the year 2030, the population over the age of 65 will double in number from 30 to 72 million, increasing from 12.5 percent to 20 percent of the population (U.S Administration on Ageing, 2005). 

          Japan’s elderly population aged 65 or older comprised 20 percent of the nation population (une,2006)percentage that is forecast to increase to 38 percent by 2055. Pakistan’s elderly population is anticipated to increase by more than 8 times over the same period. China’s older population will increase from 74.7million to 291.8 million in 2050. Indonesia’s from 8.6 to 50.2 million, Japan’s from 17.7to33.3 million, Pakistan’s from 4.2 to 32.8 million, Bangladesh’s from 3.7 to 32.8 million and Vietnam’s from 3.6 to 20.9 million elderly people.

          The Indian elderly population is the second largest in the world at 76.6 million (Census of India,2011). This population is expected to grow and reach the 180 million mark by 2025 (UNO, 2009). The proportion of rural India is 72.5 and the proportion of elderly person in rural area is higher at 74.7 percent (Indian Journal of Health and Well Being, 2012).

            Physical changes of ageing occur in nearly every major system of bodies. The skin becomes less elastic and more lined and wrinkled due to loss of subcutaneous fat. It is normal for hair to gradually thin on the scalp. As hair pigment cells decline in number, grey hair growth increases. It is common to have height loss as much as                   2 inches (5 cm). This is often related to normal changes in posture and compression of joints and spinal bones (Healthy Ageing, 2011).

          Vision loss and hearing loss are part of ageing, visual impairment is the most sensory problem of older adults. Hearing loss is very common with ageing and is one of the most correctable yet often unrecognised problems. About 25 percent of people between 65 and 74 years of  age and 50 percent of people aged 75 or older report difficulty in hearing. After the age of 50 the senses of smell decreases rapidly. 

          Taste also diminishes with age and older persons often complain that food doesn’t taste as good as it used to be (Ageing and Health, 2006).

     Ageing is a normal biologic process that involves decline in physiologic function. Organs like kidney, decrease their functions, decreases glucose tolerance and lowered cell immunity occur. 

       Body composition changes with ageing. Fat mass and visceral fat increase, whereas lean body mass decrease (Ragusoet al., 2006). Some gastrointestinal disorders may be related to ageing. The most common problems with diverticular disease are lower abdominal pain, constipation, and diarrhoea.

         Cardio vascular disease includes heart disease and stroke. Cardiovascular disease is number one cause of death in both genders and all racial and ethnic groups (USDHHS, 2006). Osteoporosis can occur as a result of bone loss calcium deficiencies.

      
Other changes in brain physiology include widening of surface grooves. Depression can cause mental impairment that is both transient and treatable, but it is not an inventible consequences of ageing.

      
The other biochemical changes, loss of iron in blood leads to anaemia, blood cholesterol in serum, and other micro minerals like potassium, sodium are increased in blood because of ageing.  All the bio chemical parameters are changed in ageing (Shopbell et al., 2001).

    Vignettes of depression and dementia are widely recognized. Late life mental disorders were attributed to abuse, neglect or la ct of love on the part of children towards parents.  There was evidence that the system of family care and support for older people was less reliable than has been claimed.  Vikram Patel (2001), says that care was often conditional upon the child’s expectation of inheriting parent’s property. Care of those with dependency needs was almost entirely family based with little or no formal services. Unsurprisingly, fear for future, and in particular “dependency anxiety” was common.

    
Nutrition is as important for the elderly as it for other age groups. Some of the health problems faced by elderly are due to improper nutrition.

    
Many elderly skip meals or do not eat well. Sometimes emotional problems such as depression, keep elderly people from eating. Because an elderly person’s basal metabolism is decreased, the person’s caloric need is also decreased. For this reason, better planning is required to ensure proper nutrition (Don, Anspaugh, 2001).
      
In India, only a few programs or institutions currently exist to address the problems of the growing elderly population.  Despite lower energy intake with age, elderly have higher requirements for several micronutrients, making them vulnerable to deficiencies that further aggravate chronic conditions (Peace, 2001).
      
Hence, the present research has been formulated to identify the nutritional status of the elderly and counsel them to improve their social life, life style pattern, dietary pattern and to reduce the morbidity rate and help them to lead a happy life.

The specific objectives of the study:

· Select a group of elderly population above the age group of 60 

· Elicit the information on socio-economic status, life style  pattern and body measurements of all the selected elderly

· Asses the  nutritional status and the dietary pattern of the selected elderly

· Estimate the blood glucose, haemoglobin and lipid profile of the selected elderly

· Impart nutrition education to selected elderly people.
· II REVIEW OF LITERATURE

· The review of literature pertaining to the study “Assessment of Nutritional Status of Selected Elderly and Impact of Life Style Education on Health” is presented under the following headings.

· A. Demographic profile of elderly

· B. Health status of elderly

· C. Dietary practices of elderly

· D. Physicaland Physiological changes in elderly

· E. Bio-chemical changes and emotional changes in elderly

· A. DEMOGRAPHIC PROFILE OF ELDERLY

· India's population ages 60 and older is projected to increase dramatically over the next four decades, from 8 percent in 2010 to 19 percent in 2050, according to the United Nations Population Division. By mid-century, this age group is expected to encompass 323 million people, a number greater than the total U.S. population in 2012 (Paola Scommegna,2012).
· China’s population has grown to 1.34 billion according to results from the country’s first census in a decade. The head count has also revealed the country has an ageing population. It is the result, say analyses, of three decadesof strategiesaimed at slowing population growth ( China, Demography,2013).
· The population pyramid of 1950 shows that Japan had a standard-shaped pyramid marked by a broad base. The shape of the pyramid, however, has changed dramatically as both the birth rate and death rate have declined. In 2011, aged population (65 years and over) was 29.75 million, constituting 23.3 percent of the total population and marking a record high. This percentage of elderly in the population is the highest in the world. The speed of aging of Japan's population is much faster than in advanced Western European countries or the U.S.A. Although aged population in Japan accounted for only 7.1 percent of the total population in 1970, 24 years later in 1994, it had almost doubled in scale to 14.1 percent. In other countries with an aged population, it took 61 years in Italy, 85 years in Sweden, and 115 years in France for the percentage of the elderly to increase from 7 percent to 14 percent of the population. These comparisons clearly highlight the rapid progress of demographic aging in Japan( Statistics Bureau,2008).
· Doug Murray states that by 2060 Germany’s population is expected to shrink by 20 percent to approximately 65 million people.  With a birth rate of only 1.36 children per woman in 2009, Germany will also witness the size of its working-age population plunge 27 percent to roughly 36 million people (Doug Murray,2012).
· According to the 2009 census, the number of elderly women to 100 elderly menincreases substantially from 131 for the 60-69 years age group, to 149 for the 70-79 years age group, and to 200 for the 80 years and older age group. Such a situation results in a ‘feminization of ageing’ in Vietnam. Elderly women usually face more risks than elderly men in terms of income, disability and access to health care services and social health insurance(HANOI,2012).
· Over the twenty-year period from 1950-1970, the proportion of people in the populationaged 65 and over was 5%. In 1980 this age group began to increase. The United Nations haspredicted that it will rise to 10% in 2050. In 1950, 34% of the world’s population werechildren and 8% consisted of people over 60 years. In 1950, the life expectancy was 46 years,compared with 65 years in 2000 and it is projected that it will be 76 years in the year 2050.This means that the increase in absolute numbers of older people around the world will bedramatic. In 1970, the number of older people was around 200 million. This is expected tobe as much as 828 million in 2025. The United Nations predicts that one person in seven inthe world will be over 60 years by the year 2025. In 2050, in developing countries, the figuresare expected to rise from 8% to 19% (United Nations, 2000).

· The older population in Maldives is expected to be nearlydouble its present figure (from 5.9% to 10.3%) by 2011. In most countries, the ratio of males andfemales has remained constants.In Indonesia, from 1986 to 1995, the life expectancy at 65 increased very slowly from 11.8to 12.0 years for men and 13.1 to 13.5for women (WHO Country Health Profile, 2002).The life expectancy at 65 years of populations of Myanmar and Indonesia is similar, but isslightly higher in Myanmar.

· Pakistan’s demographic trends show that between 1990 till 2010, the population aged 60+ years increased by 75.1 %. It is projected that the life expectancy will increase to 72 years by 2023. WHO report (1998) projected that 5.6% of Pakistan’s population was over 60 years of age, with a probability of doubling to 11 % by the year 2025. Hence, the country needs to develop a National health policy for the aging, which would assist in integrating the aging population and offer them better social security and health care(Aging and Elderly in Pakistan,2012).
· B.  HEALTH STATUS OF ELDERLY

· According to Anderson et al.,(2009), increasing age and coexisting atherosclerosis have significant effects on the prevalence of secondary forms of hypertension.

· Hypertension is highly prevalent in the elderly. Several epidemiological surveys conducted in the USA and Europe conclude that hypertension prevalence in the elderly ranges between 53 percent and 72 percent (Assimia, 2010)

· Aziz et al.,(2003) stated that, the prevalence of cardio vascular risk among the urban elderly population is high. Some efforts should be made to reverse the recent trend towards increasing age-related mortality and morbidity rates of coronary heart disease.

· Basnetet al.,(2011) founded that, the prevalence of coronary artery disease and its risk factors in the urban population of South and North India.

· Nowsonet al.,(2011) founded that,the population of older caregivers, more than one third had depressive symptoms, one fifth were at risk of malnutrition, more than half were either overweight or obese and depressive were associated with a poorer appetite.

· Amir Aslani (2007) points out that aortic atheroma is present in 25 percent of elderly patients with ischemic stroke ceratoid artery stenosis. According to Shinji et al (2007) the isolated systolic hypertension increase with age.

· According to Zhenyunet al.,(2011)the higher prevalence of depression in the Chinese older population compared with those reported two decades ago. Family support and health status were the most significant protective factors for depression in Chinese older adults. Traditional Chinese culture, which values family significantly and contributed to the previously reported lower prevalence rate, changed dramatically, which may explain the current higher prevalence. In addition to the deterioration of family support, the worsening of health status is another significant factor.
· Sutapa(2012)stated that, elderly who are living alone have poorer health status, in terms of self-reported prevalence of acute and chronic ailments, than elderly who are living with their family. Therefore, there is a strong need for interventions to ensure the health of this most vulnerable group and to create a policy to meet the care and needs of the elderly who are living alone. However, more sociological, epidemiological and qualitative research, with data based on a wider range of living arrangements, is needed to explore the influence of living arrangements on the health of the elderly.

· Woodman (2004)founded that,population might focus on kinetic causes of anaemia, such as erythropoietin sensing and response mechanisms and the loss of haematopoietic stem cell reserve that may occur with ageing The older adults,even those with substantial vision loss, may need to be educated about the importance of vision health and routine eye examinations (Bravo,2006).

· Henein (2010) suggested  that, the prevalence of various degrees of age-related behavioural changes. A large proportion of elderly men and women have blood abnormalities(Panagiotakos, 2010)

· Qureshiet al.,(2012) suggested that,a significant prevalence of geriatric depression was reported. In order to reduce its prevalence, general physicians and other health care professionals need to be sensitized about geriatric depression and its risk factors.

· Wegner et al., (2000) stated that, anaemia is not prevalent in free-living elderly subjects when iron intake is adequate. At this age inflammatory process is the main etiology of anaemia. The group has an increased rate of developing vitamin A, Folate and Vitamin B12 deficiencies.

· Dupiset al., (2005) founded that, micronutrient deficiencies are common and supplementation appears to improve outcomes. Geriatric obesity will grow to epidemic proportion in the next few decades. Additional research is need to guide supplementation, recommendation and prevent,malnutrition in a growing elderly population

· Manjitet al.,(2012) founded that, high prevalence of caries(coronal, root) peridental disease and edentulousness  immediate need for oral health services for the elderly in Chandigarh

· According to Zhowet al.,(2009) the prevalence of obesity was low, the prevalence of overweight was relatively high in older Chinese,especially in female.Unfavourable life style,gender,sex,age,education levels and physical activity associated with the prevalence of these health conditions

· Hilary Kinget al.,(2012) stated that, “diabetes epidemic” will continue even if levels of obesity remain constant. Given the increasing prevalence of obesity, it is likely that these figures provide an underestimate of future diabetes prevalence.

· Seokbumet al.,(2011) founded that, in elderly Koreans, Musculoskeletal pain is a common problem. The female gender was found to be the most consistent and important factor of MSK pain in the Korean elderly

· The prevalence of many chronic diseases is similar in predominately low socioeconomic statusneighbourhoods in the Dominican Republic to that in the USA. Prevalence of age-associated conditions is likely to increase with demographic ageing. There is also scope for increases in cardiovascular disease prevalence, if, as observed in other settings undergoing the epidemiologic transition, the burden of risk factors shifts towards the lessaffluent. Monitoring future trends in the prevalence and social patterning of chronic diseases may help to assess theeffectiveness and equity of primary and secondary prevention strategies. Specific recommendations from our researchinclude identifying and targeting the causes of anaemia among older people, and addressing women's healthdisadvantages(Martin J Prince etal.,2010).

· Saraswathiet al.,(2012) stated that, the prevalence of osteoporosis and its associated risk factors among post menopause. It was concluded that although the association of osteoporosis with menopause and family history is in dispensable, the dietary inclusion of sufficient quantities of milk from an early age can reverse the chances of osteoporosis development upon adulthood.

· Anaemia proves to be an independent predictor of death and affects elderly patients with stable symptomatic coronary artery disease(Stefano Muzzerelli,2006). According to DanialBurkhoff (2007) anaemia, renal dysfunction and obesity contribute to pathophysiology of heart failure normal ejection fraction among elderly population.

· According to Yaxingwanget al.,(2006) the age related muscular degeneration and diabetic retinopathy play a minor role as a causes for visual field loss among elderly population in china. Peiyulinet al., (2003) say that prevalence of dry eye relatively higher in elderly Asian population.

· Visual retinol and cortical deteriorates by altering the functioning of both magnocellular and parvocellular visual pathways among elderly (Justino,2001)long term smoking is closely associated with higher risk of cerebrovascular disease that leads to vascular dementia(Maeng jecho,2003). Depressive symptoms are associated with long term mortality in older patients hospitalized with medical illnesses (Covinnsujet al., 1999). David Johnson (2004) points out that severe crosive osteoporosis is associated with heart burn as the age increases. Gehlbach (2002)says that osteoporosis or vertebral fracture in older women are being diagnosed and treated by primary care physicians

· According to Asplundet al.,(2004) the prevalence of nocturnal polyuria syndrome is about 3 percent in elderly population with no gender differences.
· The most prevalent chronic disease diagnoses werehypertension (73.0%), anaemia (35.0%), diabetes (17.5%),depression (13.8%) and dementia (11.7%). Cardiovasculardiseases; stroke (8.7%),myocardial infarction (1.7%) andangina (1.2%) were less common (Table 2). The mostprevalent organ and system impairments were eyesightproblems (39.6%), arthritis or rheumatism (36.7%), stomachor intestine problems (19.3%) and hearing problems(12.7%). Respiratory problems, heart trouble, limb problems,faints or blackouts and skin disorders all had a prevalence of 10% or less.
· C. DIETARY PRACTICES OF ELDERLY

· The study revealed that customized nutritional management and education for adequate meals in different regions should  be developed and provided in order to improve the quality of healthy living for the elderly (Kimyuriet al., 2012).

· The antioxidant consumption acutely restores endothelial function in the elderly while distributing normal endothelium (Wray et al.,2012).

· Nelson (2003) points out that supplementation of antioxidant along with a diet high in  carotinoids elevate serum carotinoids and antioxidant levels in older adults. According to Leadikueet al.,(2006) to achieve low energy density diet the individuals should be encouraged to eat a variety of fruits and vegetables as well as low fat or reduced fat. Nutrient dense and/or water rich grains daily products and meats or meat alternatives.

· Morley(2001) points out that exercise may increase food intake in older person.

· Older men and their wives had positive perception about the foods although their behaviour capability was low because they were unaware of recommended number of servings or the reason why their intake was important (Halmes, 2003)

·  Poor nutritional status has been associated with progression of chronic diseases among elderly population (Donini,2002)

· Acdziokowska (2006) during diabetes , pathologic lesions develop in oral cavity, thereby it affects and hygienic status.

· According to Promslawet al., (2002) increasing protein consumption appears to be beneficial for women with low calcium intake.

· The proposed EDI (Elderly Dietary Index) is a simple and easily applied tool for assessing degree of adherence to specific dietary recommendation for older adults. The validation of the older men and women from medietterrnan islands showed that it was inversely associated with various metabolic  disorders and cardiovascular disease risk factors. It is essential that further modifications may be needed to improve the diagnostic accuracy of the EDI (Georgia et al., 2009).

· The increasing age is independently associated with poor nutritional status. This may partly explain the poor clinical customized in older persons (Sarah et al., 2005).

· Utama Angelo (2003) points out that consumption of garlic and green tea have beneficial effect in covering cholesterol levels among elderly. Long term regular ingestion of tea may have a favourable effect on blood pressure in older women (Hodsgon,2003).

· Jefferson et al.,(2003) points out that consumption of cooked vegetable and moderate intake of wine has been associated with decreased risk of oxidative damage among elderly.
· Sakian states that there is a need to develop a nutritional intervention package emphasizing healthy eating concepts, minerals and fibre (Sakianet al., 2009).

· With improved knowledge of elderly on healthy diet pattern will reduce health care costs (Wichelmsson,2011).

· Increasing the consumption of carbohydrates, and diminishing the contribution of the fat, to obtain a nutritional and sanitary benefit (Anta et al.,2009).

· Poor vitamin D status of older people continuous to be a public health problem in England.There is now an urgent need for vitamin D in older people to prevent poor vitamin D status and negative consequences (Middellet al., 2010).

· The exogenous taurine can prevent the increased production of age-related lipid peroxidation products and might have a potential need for the retardation of age-related oxidative events (Yisiderimet al.,2011).

· The total consumption of meat or factors directly related to total meat intake, was not strongly associated with weight change during the 14 years prospective follow up in this elderly population (Gilsinget al.,2012).

· Generally low body weight, detrimental age related concerns highlight the high level of nutritional risk in rural dwelling older adults of Asian Indian origin. Clinicians conducting assessments in this population need to take measurements account in order to fully for potential health risks (Arnabet al., 2011).

· The systematically reviewed studies reveal that a high adherence to a Mediterranean type of diet or “prudent diet” is associated with reduced risk of CVD and some types of cancer, even in the elderly. Also dietary intervention strategies can prevent morbidity, premature mortality and improve quality of life in older persons worldwide (Rees et al.,2010).

· Many ageing men do not have the necessary health literacy levels and decision-making skills associated with healthy nutrition. Due to the manner in which masculinity is socially constructed among this older generation of men food choice, cooking, and other broader health issues were left up to the spouse or female partner. This has implications for alone men, particularly for those who are recently widowed(Smithet al.,2006).

· Taylor (2006)says that offering five daily feedings did not improve energy intake when compared with three feeding a day.

· Wells (2003) suggested that the elderly men who consume either beef or vegetarian and maintain a haematological profile with in clinically normal limits during 12 weeks of resistive training.

· Patients with higher cognitive and functional status were in superior nutritional condition. Poor nutritional status was associated with higher co morbidity indices, mortality and readmissions. However, we found that only co morbidity and low functioning can predict long-term mortality (Belooseskyet al., 2012).

· Watanabe et al., (2012) concluded that, consuming a healthy diet is associated with a lower risk for diabetes among the Japanese, particularly among those who eat regularly those who habitually exercise and ex-smokers.

· According to Pallersenet al., (2012) a dietary pattern with relatively high caloric intake from carbohydrates and low caloric intake from fat and protein may increase the risk of MCIC (Micronutrient and incident mild cognitive impairments) or dementia in elderly person.

· Honanget al., (2012) suggested that, vitamin D might have a beneficial role in Parkinson’s disease. Calcitrol metabolic and modulates inflammatory cytokine expression. Further investigations with calcitrol in Parkinson’s disease is needed.

· Low levels of vitamin K may cause increased risk of dietary inadequacy and  possibly leading to bone disorders and or exacerbation of those already present in the elderly(Penteadoet al.,2012).

· Saulteret al.,(2012) concluded that, the health benefit of drinking tea is universal. They concluded that frequent tea consumption probably helps one achieve healthy longevity and that men benefit more from such life styles

· Knowledge of the nutritional status of elderly people is of particular importance, sincethe elderly population has a higher prevalence of chronic medical condition, malnutrition and at the same time an increased prevalence of many chronic diseases which are associated with nutritional status (Peter et al.,2011).
· D. PHYSICAL CHANGES AND PHYSIOLOGICAL CHANGES IN ELDERLY

· Physical changes of ageing occur in nearly every major system of bodies. The skin becomes less elastic and more lined and wrinkled, skin due to loss of subcutaneous fat. Hair, it’s normal for hair to gradually thin on the scalp. As hair pigment cells decline in number, grey hair growth increases. Height, it’s common to have lost as much as 2 in(5 cm).This is often related to normal changes in posture and compression of joints, spinal bones (Healthy Ageing,2011).

· 
 The oral health, diet and nutrition can be comprised by poor health (Sahyounet al.,2003),tooth loose and dentures and xerostomia(dry mouth)can leads to difficulty in swallowing. 

· 
The emotional changes that accompany the ageing process affect some old age people more than others. There can be significant of age-related declines in neurologic processes. Functions of including cognition, steadiness, reactions, coordination, gait, sensations and living tasks can decline as much 90 percent or little as 10 percent.

· 
Social aspects of ageing include a loss of child- retaring function, loss one’s spouse, mandatory retirement problems with transportation, lack of community involvement, lack of knowledge of community resource, inadequate medical services, financial problems, victimization through crime or abuse are  the problems faced and leads to changes in their life (Walters,2003).
· E. BIO-CHEMICAL AND EMOTIONAL CHANGES IN ELDERLY
· Micttinanet al., (2011) founded that lower synthesis and absorption of cholesterol, and low serum cholesterol level are associated with deteriorating health and indicate impaired survival in old age

· Low serum selenium and total selenium concentrations are associated with an increased risk of death among older man and women living in the community. This work provides some early insight the relation between antioxidant and mortality among older person(Amanda,2011).

· Adequate folate and cobalamin act synergistically to decrease the risk of high total plasma homocysteine levels in elderly population (Huerta et al.,2004).

· Impaired mental health was strongly associated with the risk of malnutrition in community living elderly men and women and this association was also significant for sub threshold mental health symptoms(Jacobsen et al.,2011).

· According to schineideret al.,(2010) individuals with a perception of ageing showed a significantly better health behaviour, than those who identified themselves with a conventional perception of ageing. Individual perceptions of ageing are an impact starting point when designing older adults

· Franzupet al.,(2007) stated that, mental disorder in elderly associated with significant disability, but rates of significant mental health consultation is low.

· Peters (2012) suggested that, the prevention of dementia and attempt toprovide an overview of the evidence relating to vascular related dementia and the potential risk factors of hypertension, alcohol use smoking behaviour

· Ali A. Rizvi(2009)stated that, abnormal glucose tolerance is present in more than 60% of adults older than 60 years of age as a result of a decrease in glucose tolerance as a result of decreased insulin sensitivity and impairment of pancreatic beta-cell function. 
· According to Coxet al., (2012), old age is a risk factor for depression caused by prejudice (i.e., “deprejudice”). When someone is prejudiced against the elderly and then becomes old herself, her anti-elderly prejudice turns inward, causing depression. “People with more negative age stereotypes will likely have higher rates of depression as they get older.”
·             A study by Max et al., (2005) revealed that the presence of perceived loneliness contributed strongly to the effect of depression on mortality. Thus, in the oldest old, depression is associated with mortality only when feelings of loneliness are present. Depression is a problem that often accompanies loneliness. In many cases, depressive symptoms such as withdrawal, anxiety, lack of motivation and sadness mimic and mask the symptoms of loneliness.  

III METHODOLOGY

The methodology pertaining to the study entitled “Assessment ofNutritional Status of Selected Elderly and Impact of Life StyleEducation on Health” is discussed under the following headings:

   A. Selection of area

     B. Selection of sample

  C. Conduct of the study

 1. Formulation of interview schedule

2. Collection of data on socio-economic status, life style pattern, health status and food habits of the selected elderly 

     3. Assessment of body dimensions of the selected elderly

     4. Clinical examination of the selected elderly 

5.Estimation of blood glucose, haemoglobin and lipid profile of selected elderly 

   6. Dietary assessment of the selected elderly people

     D. Imparting and evaluation of nutrition education

A. Selection of Area

         The study was conducted in urban areas of Coimbatore city, namely Kalapatti, Nehru Nagar and Hope College. These areas were chosen by random sampling method.

  Random sampling is also known as probability sampling. Under this sampling, every item of the universe has an equal chance of inclusion in the sample (Kothari,2007).

 These areas were chosen,because of easy accessibility.

B. Selection of Sample

Two hundred elderly people who were residing in the selected area were chosen. All the male and female subjects above the age of 60 years were included in the study. Thus, a total number of 200 elderly subjects were covered. Totally  75 males and 125 females were selected. Subject who were in the obese (30) were selected as sub sample for estimating lipid profile.
C. Conduct of the study

1. Formulation of interview schedule

An interview schedule was formulated by the investigator to collect the details of the subjects regarding socio-economic status, life style pattern, health status and food habits. The interview schedule developed by the investigator is presented in Appendix- I.
An interview schedule may be formulated and structured, asking standardised question for each respondent or may be informal and unstructured conversations (Kahn and Cannall,2008).

2. Collection of data on socio-economic status, life style pattern, health status and food habits of the selected elderly 

Personal interview method was used to collect the data from the elderly. The investigator recorded the information as the elders answered the questions.

In socio-economic status, the details regarding age, sex, educational status, type of family, occupation and mode of income were elicited and recorded by the investigator - Plate I shows an interview being conducted by the investigator

The life style pattern of elderly needs special attention as it greatly contributes to risk of various diseases. Hence, information regarding life style factors such as exercise pattern, smoking and alcohol consumption were elicited.

The health status was assessed for all the  selectedelderly subjects. The details regarding their present medical history, surgical history, type of treatment, past medical history, history of gastric problems, dental problemsand sleeping problems were recorded.

Dietary habits play an important role in assessing the health status of the elderly. In dietary assessmentdetails regarding  food habits, like foods to be included and excluded, type of food they consumed and  special foods consumed  during sickness were elicited.
Plate 1

3. Assessment of body dimensions of selected elderly

Nutritional status refers to the condition of the body, as a result of  intake, absorption and use of nutrients and the influence of disease related factors (Bok horst, 2006).

Anthropometry is the measurement and evaluation of growth,development and body composition.The most commonly used anthropometric measures are height, weight and waist-hip ratio.

a. Measurement of height

Height of an individual is principally a measure of skeletal long tissue (Jellifffe,2001).The subject was made to stand erect looking on a levelled surface, without shoes and toes apart. The scale was placed over the head of the selected subject. Using tape, the reading was measured to the nearest 0.1 cm accuracy(Bamjiet al.,2009) Plate II shows measurement of height by the investigator.
b. Measurement of weight
Body weight is the most widely used simplest method to assess the growth  and development of an individual (NIN,2009).The Zero error of the weighing scale was checked before taking the weight. The subjects were weighed with minimum clothing and without shoes and the weight was recorded(Bamjiet al.,2009) Plate III shows measurement of weight by the investigator.

c.Body mass index

  Body mass index is a simple indicator of total body fat or obesity. The most effective diagnostic examination is to look at the person and to decide whether the subjects are underweight, normal, overweight or obese.

  According to (WHO,2010)Body mass index can be calculated using the formula,
         BMI = Weight in kg/Height in m2
Using the formula, body mass index of all selected elderly were computed and extent of adiposity determined.

Plate 2,3

d. Measurement of waist circumference

  The subject was made to stand erect with straight evenly balanced on both feet which were placed about 25 to 35 cm apart. The level of lowest rib and iliac chest and the mid auxiliary line were felt. The tape was passed round the waist horizontally between the lowest rib and iliac chest and the waist circumference was marked to the nearest millimetre.

Male waist circumference should be <40 inches (102 cm). Female waist circumference should be <35 inches (88 cm), (Centres for Disease Control and Prevention,2010). Plate IV shows measurement of waist circumference by the investigator

e. Measurement of hip circumference

          Hip circumference was measured by making the subjects  stand with  both feet together,and the hip circumference was taken.The tape was passed round the hip horizontally and measured. The circumference was marked to the nearest millimetre. Plate V shows measurement of hip circumference by the investigator

f. Waist-hip ratio

The waist-hip ratio assess the body fat distribution as an indicator of health risk. Obese persons with a greater proportion of fat in the upper body,especially in the abdomen,have android obesity. Obese persons with most of their fat in the hips and thighs have gynoid obesity(WHO,2008). The waist-hip ratio was taken for all subjects with the help of inch tape. The waist-hip ratio were calculated using the value of waist, hip circumference and the waist-hip ratio was calculated.

4. Clinical examination of the selected elderly people


The physical examination may be performed as a general survey of a person who has no particular complaint, or it may be a focused examination which follows the health history, and so it is intended to determine or confirm a diagnosis, in order for the physical examination to provide the desired information (BMH,2009).


The clinical examination was done to identify the physical changes from head to toe. Each body parts like hair, face, eyes, lips, tongue, teeth, gums, skin, nails, muscular and skeletal system were examined thoroughly and the changes were recorded. The clinical signs and symptoms of deficiency were observed using ICMR format of clinical assessment. The examination was done for the all selected elderly subjects.
Plate 4,5

5. Bio-chemical estimation


Bio chemical test helps to diagnose deficiency diseases at the subclinical stage and confirm it as a diseased state (Bent,2003).Most bio chemical test reveals current status. They are useful to find out any mild deficiencies. The best routinely performed tests of nutritional status are haemoglobin,blood glucose andcholesterol.These bio –chemical parameters were done for elderly. 

1.Haemoglobin

             The Haemoglobin determination is used to detect,iron deficiency anaemia by using cyanomethoheamoglobin method.Normal values include (Duraif,2006).

             Male – 14 to 18g/dl

 Female – 12 to 16g/dl

Haemoglobin level was estimated for all the 200 subjects.

2. Blood glucose

          Blood glucose refers to the amount of glucose present in blood. The blood glucose level is increased with increasing of age because of the insulin or some metabolic changes (ADA,2007). Blood glucose level was estimated for all 200 subjects.The blood glucose was measured using glucometer.

3.Blood lipid Profile

Based on the data obtained from the survey, elderly who were obese were selected a sub – sample. Lipid profile was estimated for these subjects following standard procedures.

Total cholesterol is measured to evaluate fat metabolism and to assess the risk of cardio-vascular disease. Normal cholesterol concentration vary with age and sex and may range from 120mg/dl to 200mg/dl (Carol,2005).Total TG  and VLDL, HDL, LDL are measured by using of CHOD-PAP method.

6. Dietary assessment

The purpose of any dietary assessment is to find out the nutrient intake of individuals. Diet history playsa vital role in determining the nutritional status of the individuals.The elderly were interviewed by the investigator to estimate their dietary intakes, dietary habits and likes and dislikes. To assess the food consumption pattern of selected subjects 24 hours food recall method was done.

          The 24 hours recall method of data collection requires individuals to remember the specific foods and amount of foods they consumed in the past of 24 hours(Paul and Ross,2010).
D. Imparting and evaluation ofnutrition education



Nutrition education is an integral ingredient for effective dietary modification. Nutrition education was given to all the elderly people who were obese. Different type of aids, namely charts and pamphlets were used to impart nutrition education.


Charts depicted information on foods that can be included without restriction, foods that can be included moderately and foods that should be restricted.


Pamphlets covered the information regarding physiological changes in old age, risk factors leading to various morbidity conditions and healthy diet pattern to be followed


Both individual and group nutrition education were alternatively given to the elderly people. Two contact sessions, each for a duration of 15 minutes were conducted for nutrition education.


A questionnaire with 15 questions were formulated (APPENDIX II). Using this questionnaire the knowledge of the elderly people regarding various deficiencies and foods to be included and excluded during old age were tested before and after nutrition education.

Thus nutrition education programme was evaluated.

IV RESULTS AND DISCUSSION

The results and discussions for the study “Assessment of Nutritional Status of Selected Elderly and Impact ofLife Style Education on Health” are discussed in the following headings.

A. Socio economic status of the selected elderly

B. Life style pattern of the selected elderly

C. Clinical examination of the selected elderly

D. Anthropometric measurements of the selected elderly

E. Biochemical parametersof the selected elderly

           F. Dietary pattern of the selected elderly
A. SOCIO ECONOMIC STATUS OF THE SELECTED ELDERLY

1. Age and Gender Distribution

The distribution of the selected elderly according to age and gender are depicted In Table I and Figure 1.
TABLE I

AGE AND GENDER DISTRIBUTION OF THE SELECTED ELDERLY

	Age In Years
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	60 – 65
	23
	      11.5
	        37
	     18.5
	60
	30

	65 – 70
	14
	7
	24
	12
	38
	19

	70 – 75
	17
	8.5
	23
	11.5
	40
	20

	75 – 80
	9
	4.5
	19
	9.5
	28
	14

	80– 85
	7
	3.5
	14
	7
	21
	10.5

	85 – 90
	5
	2.5
	8
	4
	13
	6.5

	Total
	75
	37.5
	125
	62.5
	200
	100



From the Table I, it is evident that 30 percent of the elderly were in the age group of 60 to 65 years and 20 percent were in the age group of 70 to 75 years. Next, the number of elderly subjects were more in 65 to 70 years. Only 14 percent were in the age group of 75 to 80 years, followed by the elderly above the age group of 80 to 90 years.
Figure 1

2.  Occupational Status

The selected elderly were classified according to their occupational status and the results are presented in Table II.

TABLE II

OCCUPATIONAL STATUS OF THE SELECTED ELDERLY

	Details
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Working
	29
	14.5
	31
	15.5
	60
	30

	Retired
	46
	23
	94
	47
	40
	70

	Total
	75
	37.5
	125
	62.5
	200
	100



It was observed that 30 percent of elderly were working and 70 percent were retired.
3.Type of Family

The type of the family of selected elderly is presented in Table III and                  Figure 2.

TABLE III

TYPE OF FAMILY DISTRIBUTION OF THE SELECTED ELDERLY

	Details
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Joint
	29
	14.5
	56
	28
	85
	42.5

	Nuclear
	42
	21
	58
	29
	100
	50

	Living Alone
	4
	2
	11
	5.5
	15
	7.5

	Total
	75
	37.5
	125
	62.5
	200
	100



 Table III depicts that the nuclear family system dominated among the elderly with 50 percent in nuclear families and 42.5 percent in joint families. Only 7.5 percent were living alone. The difference was not much between nuclear and joint families. The only concern among the elderly who were living alone was that they felt lonely and the dietary intake was also very poor when compared to the elderly who were living with joint and nuclear family. Emotionally they were affected and were depressed.

Fi.2

4.Income 

The sources of income of the selected elderly is presented in Table IV.

TABLE IV

SOURCE OF INCOME OF THE SELECTED ELDERLY

	Sources of Income


	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Salary
	15
	7.5
	16
	8
	31
	15.5

	Pension
	38
	19
	35
	17.5
	73
	36.5

	Income from daughter/Son
	19
	9.5
	68
	34
	87
	43.5

	Other Earnings
	3
	1.5
	6
	3
	9
	4.5

	Total
	75
	37.5
	125
	62.5
	200
	100



Income level of the selected elderly depicted in Table IV points out that majority (43.5%) of the elderly got money for their  expensesfrom their children, followed by (36.5%) pension scheme. Only 15.5 percent met their expenses through their own salary. Some of them got minimum amount of earnings from other sources through small business and from house rent and investments.

B. Life Style Pattern of the selected elderly

1.Level of Activity

Selected elderly were classified according to the life style pattern and the distribution of the selected elderly according to their level of activity is presented in Table V and Figure 3.

TABLE V

LEVEL OF ACTIVITY OF THE SELECTED ELDERLY

	Type of Activity
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Sedentary
	48
	24
	59
	29.5
	107
	53.5

	Moderate
	19
	9.5
	48
	24
	67
	33.5

	Heavy
	8
	4
	18
	9
	26
	13

	Total
	75
	37.5
	125
	62.5
	200
	100


Fig. 3


It can be assessed from the data shown in the Table V that 53.5 percent of both male and female elderly people were engaged in sedentary activity. Elderly people who were in the moderate activity level were able to perform their own activities. On the whole only 13 percent performed heavy activity. They were employed in cotton mills as collies and as building contract workers.

2.Exercise Pattern

Details on exercise pattern of selected elderly are presented in Table VI.

TABLE VI

EXERCISE PATTERN OF THE SELECTED ELDERLY

	Details (Walking)
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	15 Minutes
	26
	13
	38
	19
	64
	32

	30 Minutes
	29
	14.5
	58
	29
	87
	43.5

	1 Hour
	20
	10
	29
	14.5
	49
	24.5

	Total
	75
	37.5
	125
	62.5
	200
	100


Table VI brings out that walking was the only form of exercise, reported by elderly subjects.


Fourty three point five percent of the selected elderly subjects were aware of the benefits of walking which would help them from the occurrence of complications. It was also found out that these elderly people who had the habit of walking had better control of their blood pressure. It is also evident from the Table that the persons who did walking for one hour had more health benefits of walking when compared to the persons who did for 30 minutes. They had normal blood pressure.

3.Alcohol Consumption Pattern

The alcohol consumption pattern of the selected male elderly presented in Table VII.
TABLE VII

ALCOHOL CONSUMPTION PATTERN AMONG SELECTED ELDERLY MALE SUBJECT

	Quantity
	Daily
	Weekly
	Monthly
	Total(N=75)

	
	
	
	
	No.
	%

	< 250 Ml
	16
	14
	8
	38
	51

	250 – 500 Ml
	5
	4
	3
	12
	6

	> 500 Ml
	-
	3
	7
	10
	13

	Non  - Alcoholic
	-
	-
	-
	15
	30

	Total
	21
	21
	18
	75
	100


Table VII points out that out of 75 males, 70 percent (60 males) consumed alcohol. Among the 60 males, 21 elderly consumed alcohol daily.The quantity consumed was less than 250 ml. Thirteen percent of selected elderly consumed more than 500 ml  weekly or occasionally.

Heavy drinking is implicated in a whole set of problems relating to self-neglect, including poor nutrition, poor hygiene and hypothermia(Woodhouse et al, 1987)

Low to moderate alcohol consumption with reduced total and cardiovascular mortality(Hennekens,etal.,2005).Moderate alcohol consumption has a protective effect on the risk of cardiac mortality and myocardial infarction.

4. Non- Alcoholic Beverage Consumption Pattern

The non- alcoholic beverage consumption pattern is  presented in Table VIII.

TABLE VIII

NON – ALCOHOLIC BEVERAGE CONSUMPTION PATTERN OF THE SELECTED ELDERLY

	Details 
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Tea
	23
	11.5
	75
	37.5
	98
	49

	Coffee
	29
	14.5
	29
	14.5
	58
	29

	Milk
	17
	8.5
	9
	4.5
	26
	13

	No Drinks
	6
	3
	12
	6
	18
	9

	Total
	75
	37.5
	125
	62.5
	200
	100


Table VIII depicts that 49 percent of the elderly subjects consumed tea and 29 percent of the selected elderly consumed coffee. Only 13 percent of the selected elderly consumed milk. Nine percent of the selected elderly did not take any type of non – alcoholic beverages.


It was also noticed that the elderly subjects who consumed coffee 3 to 4 times a day had moderate and severe blood pressure when compared to the elders to who consumed tea or milk.

5.Smoking

Smoking pattern  of the selected elderly are presented in Table IX.

TABLE IX 

SMOKING PATTERN OF THE SELECTED ELDERLY MALE

	Details
	Total(N=75)

	
	Number
	Percentage

	1-5
	29
	39

	>5
	18
	24

	>10
	15
	20

	Non Smoker
	13
	17

	Total
	75
	100


Data from the Table IX , indicate that out of 75 male elderly subjects majority 62 (83%) were smokers. Almost 60 percent of the smokers had the habit of smoking less than 5 cigarettes and 20 percent smoked more then 10. Analysis of incidents of cardio vascular disease among these elderly subjects showed that out of 62 elderly people 83 percent suffered from problems related to heart.

         Smoking is also a major risk factor for coronary heart disease, stroke and lower respiratory tract infections (American LungAssociation,2010).

6.Pan Chewing Habits 


Pan chewing habits of the selected elderly are presented in Table X.

TABLE X

PAN CHEWING HABITS OF THE SELECTED ELDERLY

	Details
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	1 -3 Times
	34
	17
	29
	14.5
	63
	31.5

	3-6 Times
	24
	12
	24
	12
	48
	24

	Nil
	17
	8.5
	72
	36
	89
	44.5

	Total
	75
	37.5
	125
	62.5
	200
	100


Table X shows that, out of the 200 elderly subjects only 111 (55.5%) subjects had the habit of pan chewing. Almost 24 percent of the elderly had the habit of chewing pan more than three times a day.

The incidence of angular stomatitis and angular scar was more prevalent among these elders. It is also evident that the majority of male had the habit of pan chewing.

Chewing pan is also associated with higher risk of type 2 diabetes mellitus, hypertension and cardio vascular disease (Chin, 2011).  

7.Health status

Prevalence of the diseases among theselected elderly are presented in  Table XII.

TABLE XII

 DISEASES PREVALANT AMONG SELECTED ELDERLY

	Disease
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Diabetes With hyper tension, renal failure, vision problems, osteoporosis, cardio vascular disease
	6
	3
	11
	5.5
	17
	8.5

	Cardiac disease With hypertension and osteoporosis
	9
	4.5
	10
	5
	19
	9.5

	Diabetes With vision problems
	10
	5
	17
	8.5
	27
	13.5

	Diabetes With hypertension
	7
	3.5
	14
	7
	21
	10.5

	Hypertension and renal failure
	8
	4
	11
	5.5
	19
	9.5

	Diabetes mellitus
	9
	4.5
	15
	7.5
	24
	12

	Osteoporosis
	12
	6
	19
	9.5
	31
	15.5

	Dental problems
	14
	7
	28
	14
	42
	21

	Total
	75
	37.5
	125
	62.5
	200
	100


Data on prevalence of diseases among selected elderly presented in Table XII shows that on the whole all the selected elderly subjects had any one  typeof disease or combination of diseases.


Dental problems was reported to be the highest when compared to other disorders. Dental problems were more prevalent among 21 percent (42) of the selected elderly.


Complications that ranked second was osteoporosis. Out of the 200 elderly subjects 9.5 percent of the female and 6 percent of the male elderly subjects had complications of osteoporosis.


Diabetes with vision problems was next in the line. Thirteen point five percent of the selected elderly subjects had vision problems mainly due to uncontrolled blood glucose level.
Fig.4


Diabetes with hypertension was seen in 10.5 percent of the selected elderly subjects. The elderly subjects who were living alone had higher level of stress which was the contributing factor for the increase in hypertension.


Renal failure with hypertension and cardio vascular disease with hypertension and osteoporosis ranked in order.

C.Clinical Examination of the selected elderly

Clinical examination done for selected elderly are presented in Table XII and Figure 5.

TABLE XII

CLINICAL EXAMINATION AMONG SELECTED ELDERLY

	Organs
	Male(N=75)
	Female(N=125)
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Hair
Lack of lustre

Easy pluckability

Pigmentation
	22

27

26
	11

13.5

13
	28

46

51
	14

23

25.5
	50

73

77
	25

36.5

38.5

	Facial pigmentation

Normal
	29

46
	14.5

23
	49

76
	24.5

38
	78

122
	39

61

	Eyes

Pale conjunctiva

Bitot’s spots

No changes
	29

12

34
	14.5

6

17
	37

17

71
	18.5

8.5

35.5
	66

29

105
	33

14.5

52.5

	Lips

Angular Stomatitis

No Changes
	24

51
	12

25.5
	32

93
	16

41.5
	56

114
	28

57

	Tongue

AtropicPapplilae

Normal
	13

62
	6.5

31
	6

119
	3

59.5
	19

181
	9.5

90.5

	Teeth

Mottled Enamel

No Changes
	59

16
	29.5

8
	87

38
	43.5

19
	146

54
	73

27

	Gums Problems

Normal
	31

44
	15.5

22
	62

63
	31

31.5
	93

107
	46.5

53.5

	Thyroid Enlargement

Normal
	14

61
	7

30.5
	9

116
	4.5

58
	23

177
	11.5

88.5

	Skin

Xerosis
	75
	37.5
	125
	62.5
	200
	100

	Nails

Koilonchia

Normal
	24

51
	12

25.5
	7

118
	3.5

59
	31

169
	15.5

84.5


Figu.5

Table XII denotes the normal and the age related changes that take place as age increases. Deficiency of iron was more when compared to other deficiencies. Thirty three percent of the selected elderly subjects had pale conjunctiva and 15.5 percent of the elderly subjects had the symptom of koilonychia. Next, to anaemia, vitamin B complex and vitamin c deficiency was more.The selected elderly subjects had angular stomatitis (28%) and bleeding gums (46.5%).


Hair pigmentation, facial pigmentation, atrophic papillae in tongue, mottled enamel, xerosis in skin these are the normal physical changes in ageing.

D. Anthropometric Measurements of the selected elderly

1.Body mass index (BMI)

Body mass index and waist hip ratio are presented in Table XIII and Figure 6. The individual values for height, weight and BMI are presented in Appendix –I.
TABLE XIII

BODY MASS INDEX OF THE SELECTED ELDERLY

	Category*
	Age In Years
	Total



	
	60-70
	71-80
	81-90
	

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	Male

< 18.5 Underweight
	-
	-
	4
	2
	3
	1.5
	7
	3.5

	18.5 -24.9 Normal
	13
	6.5
	6
	3
	-
	-
	19
	9.5

	25 -29.9 Overweight
	9
	4.5
	5
	2.5
	7
	3.5
	21
	10.5

	>30 Obesity
	15
	7.5
	11
	5.5
	2
	1
	28
	14

	Total
	
	
	
	
	
	
	75
	37.5

	Female

< 18.5 Underweight
	7
	3.5
	11
	5.5
	4
	2
	22
	11

	18.5 -24.9 Normal
	18
	9
	17
	8.5
	9
	4.5
	44
	22

	25 -29.9 Overweight
	14
	7
	8
	4
	4
	2
	26
	13

	>30 Obesity
	20
	10
	6
	3
	5
	2.5
	33
	16.5

	Total
	
	
	
	
	
	
	125
	62.5


*World Health Organisation (2010)



The Table XII shows that 9.5 percent of the male and 22 percent of the female elderly had normal body mass index. In the category of overweight males and females were almost same. Prevalence of obesity among male and female were also similar.
F.6


Obesity is the primary culprit in development of various complications, these elderly people who were overweight or obese were suffering from any one of the complications of the diabetes followed by hypertension and osteoporosis.

2. Waist Hip Ratio (WHR)


Table XIVand Figure 7 shows the distribution of subjects according to waist hip ratio. Individual  values of waist circumference and hip circumference & WHR are given in Appendix- III.

TABLE XIV

WAIST –HIP RATIO DISTRIBUTION OF THE SELECTED ELDERLY

	Category*


	Age in years
	Total



	
	60-70
	71-80
	81-90
	

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	Males

< 0.95 (Underweight)
	4
	2
	8
	4
	11
	5.5
	23
	11.5

	0.95 (Normal)
	19
	9.5
	13
	6.5
	6
	3
	38
	19

	> 0.95 (Obese)
	4
	2
	7
	3.5
	3
	1.5
	15
	7

	Total
	
	
	
	
	
	
	75
	37.5

	Females

< 0.85 (Underweight)
	11
	5.5
	7
	3.5
	10
	5
	28
	14

	0.85 (Normal)
	34
	17
	29
	14.5
	6
	3
	69
	34.5

	> 0.85 (Obese)
	14
	7
	9
	4.5
	5
	2.5
	28
	14

	Total
	
	
	
	
	
	
	125
	62.5


* (Centre of disease control and prevention, 2010)

Distribution of the elderly according to waist – hip ratio shown in the Table XIV indicates that 19 percent of the male elderly and 34.5 percent of the female elderly registered normal waist hip ratio. Seven percent of the male and 14 percent female elderly subjects were in obese category.

Figu. 7


The result is in line with the result of body mass index , but there were less male elderly subjects who had registered less waist – hip ratio compared to body mass index. Eleven point five percent males and 14 percent females were in the underweight category. It was also observed that in females the level of underweight(14%) and obese were in line, whereas in males the number of elderly in obese category (7%) was less when compared to females(14%).

E. BIOCHEMICAL ASSESSMENT OF THE SELECTED ELDERLY


The bio chemical analysis namely haemoglobin, post prandial blood glucose, lipid profile was done for the all the selected elderly. Table XV and Figure 8 presents the mean bio chemical value for male and female subjects. The individual bio chemical values Appendix- IV

TABLE XV

MEAN BIO CHEMICAL VALUES FOR THE SELECTED ELDERLY

	Criteria
	Standard
	Male

(Mean ± SD)

(n=75)
	Female

(Mean ± SD)

(n=125)

	Blood Glucose(mg/dl)
	80-140 mg/dl
	156.24 ± 43.46
	161.23 ± 50.50

	Haemoglobin(g/dl)
	Male- 14 to 18 g/dl

Female- 12 to 14 g/dl
	14.89 ± 5.21
	13.26 ± 2.78

	Total cholesterol
	<200mg/dl
	165.51 ± 34.69
	189.93 ± 62.33

	Triglycerides
	<150 mg/dl
	128.73 ± 47.81
	77.25 ± 26.26

	HDL
	>35mg/dl
	58.51 ± 13.71
	55.28 ± 14.35

	LDL
	<100mg/dl
	72.22 ± 19.43
	67.53 ± 18.48

	VLDL
	<40 mg/dl
	27.62 ± 10.28
	32.43 ± 12.98



The results of bio chemical analysis in Table XV indicates that only 5 females had haemoglobin values less then 6g/dl, while 9 male subject had haemoglobin values between 11 to 12g/dl showing anaemic condition.The individual values given in Appendix IV indicated that 48 males and 81 females had post prandial 
Fig.8

Fig.9

Fig.46

glucose level in the range of 149 to 340 mg/dl.Blood cholesterol level werewithin normal ranges as indicated.


The mean bio chemical values for male and female subject in the present study indicate that haemoglobin levels were in the range 13.26 and 14.89g/dl respectively. The blood glucose levels in the range of 161.23 of female and 156.24 for male. The lipid profile were in the range of 189.93, 77.35, 55.28 and 67.53, 32.43 respectively. These values were with in normal range.

F. Dietary pattern of the selected elderly

1.Type of diet


Type of diet consumed by the selected elderly are present in Table XVI.

TABLE XVI

TYPE OF DIET OF THE SELECTED ELDERLY

	Type Of Food Habits
	Male
	Female
	Total

	
	No.
	%
	No.
	%
	No.
	%

	Vegetarian
	8
	4
	28
	14
	36
	18

	Non  Vegetarian
	67
	33.5
	97
	48.5
	164
	82

	Total
	75
	37.5
	125
	62.5
	200
	100


Type of diet consumed by the selected elderly depicted in Table XVII indicate that 33.5 percent of males and 48.5 percent females were non vegetarians. Only four percent in males and 14 percent in females were vegetarian.

        Non- vegetarian foods are rich in saturated fatty acids. The consumption of saturated fatty acids could lead to deposition of fat in the blood vessels and may lead to many other complications.

       It was found that, among the selected  elderly subjects who consumed more amount of non- vegetarian foods had higher cholesterol levels compared to vegetarians.

2.Food  consumption pattern


The result of food consumption pattern is depicted in Table XVII.

TABLE XVII

FOOD CONSUMPTION PATTERN OF THE SELECTED ELDERLY

	Food items


	Daily
	Weekly
	Monthly
	Occasionally

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	Cereals

Rice

Raw rice

Wheat

Jowar

Ragi
	200

-

-

-

-
	100

-

-

-

-
	-

124

187

71

23
	-

62

93.5

35.5

11.5
	-

76

13

-

-
	-

38

7.5

-

-
	-

-

-

129

177
	-

-

-

64.5

88.5

	Pulses

Red gram

Green gram

Horse gram

Bengal gram
	192

-

-

-
	96

-

-

-
	8

135

82

-
	4

67.5

41

-
	-

65

118

76
	-

32.5

59

38
	-

-

-

124
	-

-

-

62

	Greens

Amaranthus

Agathi

Manathakkali

Spinach
	-

-

-

-
	-

-

-

-
	97

124

-

-
	48.5

62

-

-
	103

76

107

29
	51.5

38

53.5

14.5
	-

-

93

171
	-

-

46.5

85.5

	Vegetables

Brinjal

Tomato

Ladies finger

Bitter gourd

Snake gourd
	-

200

-

-

-
	-

100

-

-

-
	128

-

97

86

142
	64

-

48.5

43

71
	72

-

103

114

58
	36

-

51.5

57

29
	-

-

-

-

-
	-

-

-

-

-

	Roots and Tubers

Carrot

Small onion

Ridge gourd

Beet root

Potato
	-

200

-

-

-
	-

100

-

-

-
	54

-

76

46

-
	27

-

38

23

-
	146

-

124

154

-
	73

-

62

77

-
	-

-

-

-

200
	-

-

-

-

100

	Fruits

Apple

Banana

Grapes

Orange
	-

28

-

-
	-

14

-

-
	34

84

-

47
	17

42

-

23.5
	94

-

76

153
	47

-

38

76.5
	72

88

124

-
	36

44

62

-

	Milk and it product

Milk

Curd

Buttermilk
	200

27

16
	100

13.5

8
	-

173

86
	-

86.5

43
	-

-

98
	-

-

49
	-

-

-
	-

-

-

	Sugars

Sugar cane

Jaggery
	127

-
	63.5

-
	-

-
	-

-
	-

48
	-

24
	73

152
	36.5

76

	Oils

Gingelly oil

Sunflower oil

Palm oil

Groundnut oil

Ghee
	12

79

48

61

-
	6

39.5

24

30.5

-
	-

-

-

-

-
	-

-

-

-

-
	-

-

-

-

-
	-

-

-

-

-
	-

-

-

-

200
	-

-

-

-

100

	Fleshy foods
Chicken

Mutton

Fish
	-

-

-
	-

-

-
	74

-

54
	37

-

27
	-

24

-
	-

12

-
	7

-

5
	3.5

-

2.5


a. Cereal consumption

     Cereal consumption pattern point out that rice was the cereal consumed daily. This included preparation such as rice, idly, dosai, idiyappam and puttu. It was absorbed that parboiled rice was used in preparation of rice for lunch. Wheat was consumed twice or thrice in a week. Wheat was used for preparation of chapattis, wheat dosai for the breakfast and dinner.Jowar was consumed once or twice in a week. Jowar was used for the preparation of dosai and kali. Ragi was consumed once a week in the form of roti, vermicelli, kali and porridge.
b. Pulse consumption

With regard to pulse consumption the red gram was used daily. Green gram whole and horse gram was consumed twice or thrice a week. Black gram dhal was consumed daily as a part of idly and dosai.

c. Green leafy vegetable consumption


Green leafy vegetable consumption indicated that most of the elderly consumed greens weekly twice. All the selected subject consumed greens in the form of poriyalor masiyal. The hypertensive elderly consumed greens after draining the water to reduce the sodium content. The consumption of greens was adequate.

d. Othervegetables consumption

Consumption pattern of other vegetables revealed that required quantity of vegetables wereprovided daily and the subject also consumed then daily. The gourd varieties were consumed in larger proportion compare to other verities. The vegetables was selected according to the seasonal availability. Cabbage and cauliflower were avoided by some of the selected elderly subjects due to flatulence

e. Roots and Tubers consumption

Among roots and tubers small onion was used daily. Carrot and radish was used twice in a week. Other roots and tubers were used twice in a month and occasionally. Potato was consumed only occasionally

f. Fruits consumption

    The fruits consumption pattern was according to seasonal  availability. Banana was consumed daily. Other fruitvarieties were consumed occasionally.  The Most of elderly avoided citrus fruits because it was thought to  causes cold.

g. Milk and milk product consumption

Milk and milk product were consumed in adequate amounts by the selected elderly. It was also found out that all the selected subject consumed milk and milk products regularly in the form of tea and coffee.

h. Sugar consumption

Sugar was consumed by 127 subjects, Through there were 56 diabetics. Out of the 123 elderly selected only 73 restricted sugar and sweets. All the other consumed sugar daily.

i. Fat and oil consumption 
    Sunflower oil was used in the preparation of foods of selected clearly who belonged to high and middle income groups. Palm oil and ok oil was used in the preparation of foods among low income groups. Butter, ghee,vanaspathi were consumed occasionally.

j. Fleshy foods consumption

As indicated in Table XV, 164 subjects(82%) were non- vegetarian. these subjects prepared chicken, fish and mutton once in a week. Twelve subjects indicate that they were not very particular about consumption of fleshy foods and indicated that they consume then only occasionally.

G.IMPARTING AND EVALUATION OF NUTRITION EDUCATION

Distribution of elderly according to percent score obtained before and after nutrition education is presented in Table XVII.
TABLE XVIII

MEAN SCORE FOR THE BEFORE AND AFTER OF NUTRITION                                     EDUCATION

	Beforescore(Mean± SD)

(n = 15)
	After score(Mean ± SD)

(n = 15)
	“t” value

	5.20 ± 1.74
	10.33 ± 1.98
	7.26**


** - significant at 1% level

From the scores obtained before and after diet counselling (Table XVIII). It is evident that, before the nutrition education conducted by the investigator. The elderly were not aware of the facts of the healthy nutrition. The scores were low before education.

After the nutrition education was given by the investigator awareness about the healthy eating increased. The test scores were highly significant after nutrition education. If elderly subjects are counselled and educated on correct methods of healthy choices of food, incidence of complications can be reduced.
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FIGURE    1
AGE AND GENDER DISTRIBUTION
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FIGURE    2
TYPE OF FAMILY DISTRIBUTION OF THE SELECTED ELDERLY
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FIGURE 3
LEVEL OF ACTIVITY OF THE SELECTED ELDERLY
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FIGURE 4
PREVALANCE DISEASES AMONG ELDERLY
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FIGURE 5
CLINICAL EXAMINATION OF THE SELECTED ELDERLY
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FIGURE  6
BODY MASS INDEX OF THE SELECTED ELDERLY
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FIGURE 7
WAIST HIP RATIO OF THE SELECTED ELDERLY
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FIGURE 8
BLOOD GLUCOSE OF THE SELECTED ELDERLY
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FIGURE 9
HEAMOGLOBIN LEVEL OF THE SELECTED ELDERLY
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FIGURE  10
BLOOD LIPID PROFILE OF THE SELCETED SUB SAMBLES
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APPENDIX I

INTERVIEW SCHDULE TO ASSESS THE

NUTRITIONAL STATUS OF THE ELDERLY

Name of the interviewer

:
  Name of the interviewee

:

  Address



:

Sex




:                                   

Date of birth



:

Age




:

Occupation



:

Occupation prior to retirement
:

Composition of the family

:

 Type of the family


:  Joint      Nuclear       living alone          

Religion and caste


:

Details of family members:

	S.No
	Name of the members
	Relationship
	Education
	Occupation


	Income

	
	
	
	
	
	


Sources of income:


 Pension






Salary






House rent





Investment





Income from son/daughter



Other earnings





Social status:

High income           Middle income    
             Low income

Security:

Comfortable                  lonely       
        

Clinical examinations:

	Organs


	Signs


	Presence



	Hair


	Lack of luster

Thinners & sparseness

Straightness

Dyspigmentation

Flag skin

Easy pluckability


	

	Face


	Diffuse depigmentation

Naso-labial dyssebacea

Moon face
	

	Eyes


	Pale conjunctiva

Bitot’s spots

Conjunctivalxerosis

Corneal xerosis

Keratomalacia

Angular palpebritis


	

	Lips


	Angular stomatitis 

Angular scars

Cheilosis


	

	Tongue


	Oedema

Scarlet and raw tongue

Magenta tongue

Atrophic papillae signs


	

	Teeth
	Mottled enamel


	

	Gums


	Spongy

Bleeding gums


	

	Glands


	Thyroid enlargement

Parotid enlargement
	

	Skin


	Xerosis

Follicular hyperkerotosis

Petechiae

Pellagrous dermatosis

Flaky-paint dermatosis

Scrotal and vulvaldermatosis


	

	Nails


	Koilonychia


	

	Subcutaneous tissue


	Oedema

 Amount of subcutaneous fat 


	

	Internal system

a) gastro -intestinal system

b) nervous system

c) Cardio-vascular


	Hepatomegaly

Psychomotor change

Mental confusion

Sensory loss

Motor weakness

Calf tenderness

Loss of position sense

Loss of angle & knee jerks

Cardiac enlargement

Tachycardia


	

	Muscular & skeletal system


	muscle wasting

Craniotabes

Frontal & parietal bossing

Epiphyseal enlargement

Beading ribs

Fontanelle

Knock-knees or bow legs

Diffuse or local skeletal

Deformities

Deformities of thorax


	


Anthropometric measurements:

  Height in (cms) 



  Weight in (kgs)

  Body mass index (BMI)

  Waist circumference (cms)

  Hip circumference (cms)

  Waist hip ratio

Bio-chemical assessment:


Blood pressure (mm/hg)

Haemoglobin (g)

Blood glucose level:

Fasting  blood glucose (mg)

Random blood glucose (mg)

Lipid profile:

Total cholesterol (mg)

TG (mg)

Cholesterol (mg)

HDL –C (MG)

VLDL-C (MG)

LDL-C   (mg)

Life style pattern:

Type of beverage consumed?

	Beverages:


	daily
	weekly
	monthly
	Quantity

	Alcoholic 


	
	
	
	

	Non-alcoholic
	
	
	
	

	Tea

Coffee

Milk
	
	
	
	


Do you have the habit of, (how many years)

Smoking 



Pan chewing


How often do you consume per day?

Type of Activity:     Sedentary        Moderate        Heavy

Exercise:

Walking



Cycling



Jogging



Gardening



Yoga



Aerobics



Others (specify)


HEALTH STATUS

Fast Medical history:

Have you undergone any surgery?
 Yes              No    

If yes what type of treatment did you followed?

Present Medical History:

Do you suffer from any disorder mentioned below: (Duration)

a) Diabetes mellitus



b) Hypertension 



c) Osteophorosis



d) Heart disease



e) Renal failure



f) Dental problems



g) Vision problems



h) Hunch back




i) Any other (specify)



What type of treatment do you follow?

Do you have gastro-intestinal problem?

Nausea



Indigestion



Acidity




Diarrhoea



Constipation


Flatulence



How do you over come this?

Do you have dental problems:               Yes           

No


Are you using artificial dentures?          Yes          

No

If no, how do you manage?

Do you have problems in sleeping?


 Yes             No


If yes, reason for sleeplessness

Food habits:


 Vegetarian                        Non-vegetarian


	Food items
	Daily
	Weekly
	Monthly
	Occasionally
	Quantity         

	Cereals   
	
	
	
	
	

	  Rice
	
	
	
	
	

	Wheat
	
	
	
	
	

	Jowar
	
	
	
	
	

	Maize
	
	
	
	
	

	Ragi
	
	
	
	
	

	Bajra
	
	
	
	
	

	Others(specify)  


	
	
	
	
	

	Pulses : 
	
	
	
	
	

	Red gram
	
	
	
	
	

	Green gram
	
	
	
	
	

	Horse gram
	
	
	
	
	

	Green gram
	
	
	
	
	

	Bengal gram
	
	
	
	
	

	Cow gram
	
	
	
	
	

	Others(specify)


	
	
	
	
	

	Greens : 
	
	
	
	
	

	Amaranthus
	
	
	
	
	

	Spinach
	
	
	
	
	

	Agathi leaves
	
	
	
	
	

	Drumstick leaves
	
	
	
	
	

	manathakkali leaves
	
	
	
	
	

	mint leaves
	
	
	
	
	

	coriander leaves
	
	
	
	
	

	curry leaves
	
	
	
	
	

	Vegetables : 
	
	
	
	
	

	Brinjal
	
	
	
	
	

	Ladies finger
	
	
	
	
	

	Pumpkin
	
	
	
	
	

	Tomato
	
	
	
	
	

	Snake gourd
	
	
	
	
	

	Bottle gourd
	
	
	
	
	

	Bitter gourd
	
	
	
	
	

	Others(specify)
	
	
	
	
	

	Roots and tubers:
	
	
	
	
	

	Carrot 
	
	
	
	
	

	Ridge gourd
	
	
	
	
	

	Small onion
	
	
	
	
	

	Big onion
	
	
	
	
	

	Beet root
	
	
	
	
	

	Yam
	
	
	
	
	

	Fruits:
	
	
	
	
	

	Apple 
	
	
	
	
	

	Banana
	
	
	
	
	

	Grapes
	
	
	
	
	

	Guava
	
	
	
	
	

	Orange
	
	
	
	
	

	Pomegranate
	
	
	
	
	

	Sweet lime
	
	
	
	
	

	Papaya
	
	
	
	
	

	Others(specify)
	
	
	
	
	

	 Milk and Milk Products:
	
	
	
	
	

	Milk
	
	
	
	
	

	Curd
	
	
	
	
	

	Butter milk
	
	
	
	
	

	Ghee
	
	
	
	
	

	Butter
	
	
	
	
	

	Panner
	
	
	
	
	

	Others(specify)
	
	
	
	
	

	Sugars:
	
	
	
	
	

	Sugar
	
	
	
	
	

	Jaggery
	
	
	
	
	

	Palm jaggerys
	
	
	
	
	

	Nuts and oil seeds:
	
	
	
	
	

	Jingelly oil
	
	
	
	
	

	Groundnut oil
	
	
	
	
	

	Coconut oil
	
	
	
	
	

	Others(specify)
	
	
	
	
	

	Fleshy foods:
	
	
	
	
	

	Mutton
	
	
	
	
	

	Chicken
	
	
	
	
	

	Egg
	
	
	
	
	

	Fish
	
	
	
	
	

	Others(specify)
	
	
	
	
	


24 hours recall method:

	Timing
	Menu
	Amount
	Ingredients
	Quantity

	Early morning


	
	
	
	

	Break fast


	
	
	
	

	Mid morning


	
	
	
	

	Lunch


	
	
	
	

	Evening


	
	
	
	

	Dinner
	
	
	
	

	Bed time


	
	
	
	


Mention the type of food you prefer?

Normal




Soft





Semi solid




Porridge




Double boiled




Spicy





Low spicy




Bland





Mention the reason for your preference:

How do you eat hard foods?

Do you follow special foods during sickness?

        Yes                No      

If yes, give details

	Condition
	food added
	food avoided

	Fever
	
	

	Diabetes
	
	

	Blood pressure
	
	

	Cardiac disease
	
	

	Constipation
	
	

	Diarrhoea
	
	

	Acidity
	
	


APPENDIX II

Questionnaire

Name of the Interviewer
:

Name of the Interviewee
:


Sex

:
Male:

Female:
Age:

1. ,e;jtpopg;Gzh;Tjq;fSf;FgaDs;sjhf ,Ue;jjh?


Mk;


,y;iy

2. KjpNahh; jpdk; nfhz;lhlg;gLk; khjk; ……..


m) nrg;lk;gh;

M) [dthp


,) mf;Nlhgh;

<) Nk

3. 60 tajpw;FNkw;gl;lth;fs; ve;jtifahdcztpidvLj;Jf; nfhs;sNtz;Lk;?


m) fbdkhdczT

M) vspjpy; [Puzkhff; $baczT

4. kyr;rpf;fypd; NghJvLj;Jf; nfhs;sNtz;baczT.


m) ehh;r;rj;Jcs;sit

M) Gujr;rj;Jcs;sit


,) nfhOg;Gr;rj;Jcs;sit
<) khTr;rj;Jcs;sit

5. vYk;GNja;khdj;jpd; NghJve;jrj;Js;snghUisvLj;Jf; nfhs;sNtz;Lk;?


m) nghl;lhrpak; epiwe;jit
M) gh];gu]; epiwe;jit


,) fhy;rpak; epiwe;jit

<) nkf;dPrpak; epiwe;jit

6. tajhdth;fs; ve;jKiwahdrikj;jcztpidvLj;Jf; nfhs;sNtz;Lk;?


m) nghhpj;jit

M) Ntfitj;jit


,) tWj;jit

<) Mtpapy; Ntfitj;jit

7. ePhpopTNehapd; NghJve;jtifahdgoj;ijj; jtph;f;fNtz;Lk;?


m) thiog;gok

M) nfha;ah


,) khJis


<) Mg;gps;

8. ,uj;jf; nfhjpg;Gcs;sth;fs; jtph;f;fNtz;bait


m) cg;Gepiwe;jit

M) Kl;il


,) goq;fs;



<) khTr;rj;Jepiwe;jit

9. ePhpopTNehahspfs; mjpfk; vLj;Jf; nfhs;sNtz;baczT….


m) ,dpg;Gfs;


M) fha;fwpfs; (k) goq;fs;


,) khkprk;


<) nfhl;ilfs;

10. ehh;r;rj;Jepiwe;Js;sczTfs; ,tw;wpy; vJ?


m) fPiufs;


M) nfhOg;Gepiwe;jczTfs;


,) Kl;il


<) nty;yk;

11. ,uj;jj;jpy; cs;snfhOg;igf; fl;Lg;gLj;Jtjpy; Kf;fpagq;Ftfpg;gJ...


m) ntz;nza;

M) jf;fhsp


,) G+z;L


<) nea;

12. tapw;Wg; Nghf;fpd;NghJve;jtifahdcztpidvLj;Jf; nfhs;sNtz;Lk;?


m) ePh; Mfhuk;

M) fhuk; epiwe;jczTfs;


,) nghhpj;j tiffs;
<) fbdkhdczTfs;

13. rpWePufNfhshWcs;sth;fs; jtph;f;fNtz;baczT


m) CWfha;

M) khJis

,) thioj; jz;L

14. m[Puzf; NfhshWVw;glfhuzk;.


m) cl;nfhs;Sk; czTk; clypay; khw;wq;fSk;


M) cstpay; khw;wq;fspdhy;


,) rhpahdguhkhpg;Gmw;wepiy


<) tajhdfhuzj;jpdhy;

APPENDIX III
BODY MASS INDEX OF THE SELECTED MALE SUBJECTS

	No
	Height
	Weight
	BMI

	1
	148
	39
	18

	2
	152
	58
	25

	3
	156
	46
	20

	4
	161
	65
	25

	5
	146
	38
	19

	6
	150
	55
	24

	7
	154
	65
	27

	8
	162
	55
	21

	9
	153
	57
	24

	10
	146
	54
	25.3

	11
	154
	63
	27

	12
	157
	76
	31

	13
	164
	65
	24.2

	14
	152
	62
	27

	15
	151
	59
	27

	16
	153
	65
	28

	17
	160
	49
	19

	18
	150
	66
	29

	19
	146
	73
	29

	20
	161
	59
	23

	21
	156
	61
	24

	22
	     154
	63
	25

	23
	155
	61
	27

	24
	165
	62
	23

	25
	163
	60
	23

	26
	154
	58
	24.4

	27
	156
	57
	21

	28
	158
	71
	29

	29
	160
	68
	31.4

	30
	148
	75
	34.2

	31
	154
	82
	35.3

	32
	155
	      67
	27.9

	33
	      149
	45
	20.4

	34
	153
	56
	18.3

	35
	152
	62
	27

	36
	156
	58
	18.5

	37
	163
	54
	16.5

	   38
	167
	58
	17.3

	39
	159
	63
	20

	40
	163
	66
	20

	41
	159
	52
	16.3

	42
	149
	68
	23

	43
	157
	56
	18

	44
	162
	68
	26

	45
	154
	63
	20.4

	46
	156
	59
	24.2

	47
	159
	61
	     24.2

	48
	158
	62
	20

	49
	154
	68
	22

	50
	162
	64
	24.4

	51
	160
	81
	32

	52
	161
	76
	24

	53
	159
	75
	30

	54
	160
	65
	20

	55
	158
	69
	22

	56
	161
	66
	25.4

	57
	162
	69
	21.2

	58
	163
	72
	23

	59
	159
	64
	20.1

	60
	160
	72
	22

	61
	159
	61
	24.2

	62
	154
	      72
	23.3

	63
	161
	       68
	21.1

	64
	160
	73
	22.3

	65
	162
	62
	19.1

	66
	163
	73
	23

	67
	155
	69
	29

	68
	165
	72
	23

	69
	162
	68
	21.2

	70
	155
	65
	26

	71
	154
	59
	19.1

	72
	162
	61
	19

	73
	      165
	78
	24

	74
	159
	64
	20.1

	75
	163
	71
	22.1


Body Mass Index of the Selected Female Subjects

	No
	Height
	Weight
	BMI
	No
	Height
	Weight
	BMI

	1
	143
	46
	23
	39
	153
	56
	24

	2
	146
	38
	18
	40
	147
	49
	23

	3
	147
	54
	25
	41
	162
	71
	27

	4
	152
	51
	22
	42
	156
	     67
	28

	5
	148
	48
	22
	43
	159
	56
	22.2

	6
	161
	50
	19.3
	44
	157
	62
	20.5

	7
	139
	46
	24
	45
	155
	64
	27

	8
	138
	48
	25
	46
	147
	56
	26

	9
	145
	53
	25.2
	47
	148
	61
	28

	10
	154
	56
	23
	48
	156
	67
	27.2

	    11
	152
	68
	30
	49
	147
	56
	26

	12
	158
	49
	20.4
	50
	148
	38
	17.3

	13
	143
	47
	23
	51
	156
	52
	22.2

	14
	137
	52
	29
	52
	153
	65
	28

	15
	148
	42
	20
	53
	153
	58
	25

	16
	152
	40
	17.3
	54
	153
	53
	23

	17
	155
	41
	17
	55
	144
	47
	23

	18
	143
	55
	27
	56
	157
	67
	27.2

	19
	157
	62
	23
	57
	152
	54
	23.3

	20
	139
	36
	19
	58
	155
	63
	26.2

	21
	146
	57
	27
	59
	146
	39
	18.3

	22
	164
	54
	21
	60
	148
	43
	20

	23
	155
	64
	28.4
	61
	154
	56
	24

	24
	156
	53
	22
	62
	150
	49
	22

	25
	142
	47
	23.3
	63
	155
	56
	23.3

	26
	147
	56
	26
	64
	158
	64
	26

	27
	148
	73
	33.3
	65
	153
	62
	26.4

	28
	154
	45
	19
	66
	152
	56
	24.2

	29
	160
	72
	28
	67
	154
	73
	31

	30
	159
	56
	22.2
	68
	157
	65
	26.4

	31
	147
	54
	25
	69
	160
	62
	24.2

	32
	156
	60
	25
	70
	156
	48
	20

	33
	145
	67
	32
	71
	155
	48
	20

	34
	157
	54
	23
	72
	162
	65
	25

	35
	152
	56
	24.2
	73
	156
	61
	25

	36
	148
	53
	24.2
	74
	158
	57
	23

	37
	154
	46
	19.4
	75
	154
	67
	28.2

	38
	153
	58
	25
	76
	155
	62
	26

	77
	155
	63
	26.2
	111
	162
	64
	24.4

	78
	147
	42
	19
	112
	160
	81
	32

	79
	156
	58
	24
	113
	161
	76
	24

	80
	148
	49
	22.3
	114
	159
	75
	30

	81
	153
	53
	23
	115
	160
	65
	20

	82
	156
	59
	24.2
	116
	158
	69
	22

	83
	144
	63
	30.4
	117
	161
	66
	25.4

	84
	155
	49
	20.4
	118
	162
	69
	21.2

	85
	156
	64
	26.3
	119
	163
	72
	23

	86
	160
	55
	22.3
	120
	159
	64
	20.1

	87
	156
	58
	24
	121
	160
	72
	22

	88
	154
	64
	27
	122
	159
	61
	      24.2

	89
	152
	59
	26
	123
	154
	      72
	23.3

	90
	145
	67
	32
	124
	161
	       68
	21.1

	91
	160
	56
	22
	125
	160
	73
	22.3

	92
	161
	59
	23

	93
	156
	61
	24

	94
	     154
	63
	25

	95
	155
	61
	27

	96
	165
	62
	23

	97
	163
	60
	23

	98
	154
	58
	24.4

	99
	156
	57
	21

	100
	158
	71
	29

	101
	160
	68
	31.4

	102
	148
	75
	34.2

	103
	154
	82
	35.3

	104
	155
	      67
	27.9

	105
	      149
	45
	20.4

	106
	153
	56
	18.3

	107
	152
	62
	27

	108
	156
	58
	18.5

	109
	163
	54
	16.5

	110
	167
	58
	17.3


APPENDIX IV

WAIST HIP RATIO OF THE SELECTED ELDERLY

WAIST HIP RATIO OF THE SELECTED  MALE SUBJECTS

	S.No
	Waist hip ratio
	No 
	Waist hip ratio
	No
	Waist hip ratio

	1
	0.90
	33
	0.95
	65
	0.85

	2
	0.95
	34
	0.95
	66
	0.95

	3
	0.93
	35
	0.95
	67
	0.84

	4
	0.95
	36
	0.95
	68
	0.95

	5
	0.95
	37
	0.89
	69
	0.92

	6
	0.85

	38
	0.95
	70
	0.84

	7
	0.95
	39
	0.91
	71
	0.95

	8
	0.85

	40
	0.87
	72
	0.84

	9
	0.95
	41
	0.90
	73
	0.95

	10
	0.90
	42
	0.95
	74
	0.91

	11
	0.95
	43
	0.93
	75
	0.94

	12
	0.95
	44
	0.95

	13
	0.95
	45
	0.95

	14
	0.95
	46
	0.95

	15
	0.92
	47
	0.76

	16
	0.95
	48
	0.95

	17
	0.95
	49
	0.89

	18
	0.89
	50
	0.91

	19
	0.95
	51
	0.95

	20
	0.92
	52
	0.95

	21
	0.98
	53
	0.98

	22
	0.95
	54
	0.95

	23
	0.94
	55
	0.87

	24
	0.95
	56
	0.95

	25
	0.95
	57
	0.95

	26
	1.08
	58
	0.99

	27
	0.95
	59
	1.02

	28
	0.90
	60
	0.95

	29
	0.93
	61
	0.95

	30
	0.95
	62
	0.97

	31
	0.95
	63
	0.95

	32
	0.95
	64
	1.03


WAIST HIP RATIO OF THE SELECTED FEMALE SUBJECTS
	S.No
	Waist hip ratio
	S.No
	Waist hip ratio
	S.No
	Waist hip ratio
	S.No
	Waist hip ratio

	1
	0.76
	33
	0.82
	65
	0.80
	97
	0.85

	2
	0.85
	34
	0.85
	66
	0.90
	98
	0.82

	3
	0.89
	35
	0.85
	67
	0.85
	99
	0.85

	4
	0.90
	36
	0.66
	68
	0.85
	100
	0.80

	5
	0.85
	37
	0.85
	69
	0.78
	101
	0.85

	6
	0.85
	38
	0.85
	70
	0.85
	102
	0.85

	7
	0.84
	39
	0.79
	71
	0.89
	103
	0.77

	8
	0.85
	40
	0.85
	72
	0.82
	104
	0.85

	9
	0.93
	41
	0.89
	73
	1.02
	105
	0.85

	10
	0.85
	42
	0.80
	74
	0.85
	106
	0.85

	11
	0.77
	43
	0.85
	75
	0.85
	107
	0.68

	12
	0.85
	44
	0.80
	76
	0.83
	108
	0.85

	13
	0.85
	45
	0.85
	77
	0.85
	109
	0.83

	14
	1.03
	46
	0.90
	78
	0.85
	110
	0.85

	15
	0.85
	47
	0.85
	79
	0.85
	111
	0.88

	16
	0.79
	48
	0.86
	80
	0.77
	112
	0.78

	17
	0.85
	49
	0.81
	81
	0.85
	113
	0.85

	18
	0.93
	50
	0.85
	82
	0.80
	114
	0.87

	19
	0.84
	51
	0.85
	83
	0.78
	115
	0.78

	20
	0.90
	52
	0.89
	84
	0.85
	116
	0.89

	21
	0.79
	53
	0.81
	85
	0.91
	117
	0.85

	22
	0.85
	54
	0.95
	86
	0.80
	118
	0.84

	23
	1.02
	55
	0.85
	87
	0.90
	119
	0.85

	24
	0.85
	56
	0.90
	88
	0.85
	120
	0.90

	25
	0.90
	57
	0.85
	89
	0.85
	121
	0.85

	26
	0.85
	58
	0.85
	90
	1.02
	122
	0.92

	27
	0.85
	59
	0.89
	91
	0.85
	123
	0.85

	28
	0,92
	60
	0.94
	92
	1.05
	124
	0.91

	29
	0.85
	61
	0.85
	93
	0.85
	125
	0.85

	30
	1.0
	62
	1.02
	94
	0.90

	31
	0.85
	63
	0.85
	95
	0.85

	32
	0.85
	64
	0.85
	96
	0.85


      APPENDIX V

BLOOD LIPID PROFILE OF THE SELECTED SUB SAMPLES

	S.no
	Triglycerides
	Cholesterol
	   HDL
	    LDL
	  VLDL

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female

	1
	154.5
	76.3
	150.1
	119.8
	63.4
	57.4
	55.8
	96.2
	30.9
	32.4

	2
	81.1
	92.5
	105.6
	290.8
	46.2
	77.3
	43.2
	72.4
	16.2
	49.6

	3
	63.8
	62.5
	139.5
	110.5
	63.3
	42.5
	63.4
	44.8
	12.8
	17.8

	4
	194.6
	63
	155.9
	245.8
	42.1
	82.3
	74.9
	67.9
	38.9
	52.3

	5
	120.3
	147.8
	144.1
	264.7
	61.9
	55.4
	58.1
	43.2
	24.1
	47.2

	6
	74.2
	83.5
	135.2
	180.5
	61.4
	67.8
	59
	52.3
	14.8
	27.5

	7
	182.3
	62.4
	187.2
	275.2
	55.8
	43.7
	95
	56.4
	36.4
	32.3

	8
	189.6
	60.7
	156.8
	143.5
	36.3
	67.9
	79.6
	72.9
	37.9
	15.7

	9
	113.2
	70.3
	176.5
	172.8
	53.3
	53.7
	94.6
	54.7
	22.6
	38.2

	10
	137.7
	124.7
	165.2
	185.4
	53.4
	39.4
	84.3
	92.6
	27.5
	13.4

	11
	164.8
	74.5
	240.5
	260.7
	67.5
	32.4
	97.2
	72.8
	42.8
	47.8

	12
	89.4
	61.7
	178.4
	115.4
	74.2
	47.8
	58.7
	41.2
	20.6
	24.6

	13
	62.5
	60.5
	152.5
	130.8
	86.7
	64.2
	72.5
	76.4
	17.5
	37.5

	14
	117.5
	57.4
	230.7
	172.5
	44.8
	53.7
	102.5
	72.9
	42.6
	32.3

	15
	185.4
	60.9
	164.5
	180.6
	67.3
	43.7
	44.5
	96.2
	28.7
	17.8

	Mean
	128.73
	77.25
	165.51
	189.93
	58.51
	55.28
	72.22
	67.53
	27.62
	32.43

	SD
	47.81
	26.26
	34.69
	62.33
	13.17
	14.35
	19.43
	18.48
	10.28
	12.98


APPENDIX – V 

   BLOOD GLUCOSE LEVEL OF THE SELECTED MALE SUBJECTS

	No
	Blood glucose (mg/ dl)
	No 
	Blood glucose (mg/ dl)
	No
	Blood glucose (mg/ dl)

	1
	157
	33
	117
	65
	117

	2
	168
	34
	130
	66
	163

	3
	177
	35
	125
	67
	173

	4
	106
	36
	187
	68
	182

	5
	94
	37
	95
	69
	197

	6
	81
	38
	87
	70
	210

	7
	110
	39
	107
	71
	157

	8
	107
	40
	159
	72
	176

	9
	153
	41
	163
	73
	147

	10
	164
	42
	172
	74
	149

	11
	188
	43
	149
	75
	193

	12
	172
	44
	148
	Mean 
	156.24

	13
	135
	45
	115
	SD
	43.46

	14
	120
	46
	87

	15
	134
	47
	126

	16
	114
	48
	96

	17
	105
	49
	125

	18
	120
	50
	135

	19
	123
	51
	129

	20
	210
	52
	94

	21
	197
	53
	119

	22
	175
	54
	85

	23
	135
	55
	116

	24
	127
	56
	127

	25
	136
	57
	135

	26
	97
	58
	109

	27
	110
	59
	104

	28
	167
	60
	87

	29
	172
	61
	92

	30
	149
	62
	137

	31
	184
	63
	89

	32
	177
	64
	96


  BLOOD GLUCOSE LEVEL OF THE SELECTED FEMALE SUBJECTS

	No
	Blood glucose (mg/ dl)
	No 
	Blood glucose (mg/ dl)
	No
	Blood glucose (mg/ dl)
	No 
	Blood glucose (mg/ dl)

	1
	197
	33
	187
	65
	163
	97
	94

	2
	167
	34
	149
	66
	173
	98
	89

	3
	230
	35
	310
	67
	153
	99
	113

	4
	162
	36
	219
	68
	166
	100
	85

	5
	175
	37
	175
	69
	175
	101
	116

	6
	148
	38
	169
	70
	149
	102
	127

	7
	173
	39
	172
	71
	157
	103
	109

	8
	189
	40
	160
	72
	165
	104
	104

	9
	223
	41
	209
	73
	172
	105
	92

	10
	159
	42
	185
	74
	164
	106
	137

	11
	163
	43
	149
	75
	179
	107
	89

	12
	210
	44
	175
	76
	310
	108
	96

	13
	176
	45
	186
	77
	280
	109
	117

	14
	184
	46
	320
	78
	157
	110
	134

	15
	166
	47
	195
	79
	160
	111
	129

	16
	196
	48
	159
	80
	175
	112
	135

	17
	219
	49
	163
	81
	190
	113
	120

	18
	187
	50
	172
	82
	270
	114
	92

	19
	194
	51
	210
	83
	340
	115
	85

	20
	235
	52
	262
	84
	112
	116
	110

	21
	167
	53
	196
	85
	106
	117
	109

	22
	239
	54
	169
	86
	94
	118
	89

	23
	172
	55
	152
	87
	86
	119
	126

	24
	147
	56
	147
	88
	110
	120
	125

	25
	192
	57
	180
	89
	97
	121
	94

	26
	153
	58
	143
	90
	107
	122
	96

	27
	167
	59
	162
	91
	119
	123
	115

	28
	164
	60
	175
	92
	130
	124
	87

	29
	240
	61
	172
	93
	137
	125
	126

	30
	192
	62
	149
	94
	116
	
	

	31
	143
	63
	152
	95
	128
	Mean 
	161.23

	32
	153
	64
	159
	96
	134
	SD
	50.50


                HEAMOGLOBIN LEVEL OF THE SELECTED ELDERLY

HAEMOGLOBIN LEVEL OF THE SELECTED MALE SUBJECTS

	No
	Haemoglobin  (g/ dl)
	No 
	Haemoglobin  (g/ dl)
	No
	Haemoglobin  (g/ dl)

	1
	14.2
	33
	15.9
	65
	14.5

	2
	14.8
	34
	15.8
	66
	13.5

	3
	12.4
	35
	12.7
	67
	14.2

	4
	15.2
	36
	15.6
	68
	11.4

	5
	14.5
	37
	11.8
	69
	14.5

	6
	14.2
	38
	14.2
	70
	12.8

	7
	13.4
	39
	12.2
	71
	12.2

	8
	14.1
	40
	14.8
	72
	12.6

	9
	11.4
	41
	11.9
	73
	12.8

	10
	12.8
	42
	15.7
	74
	13.5

	11
	14.9
	43
	13.4
	75
	14.2

	12
	13.4
	44
	14.8
	Mean 
	14.89

	13
	14.2
	45
	13.9
	SD
	5.21

	14
	11.2
	46
	12.2

	15
	12.5
	47
	11.2

	16
	15.2
	48
	14

	17
	11.7
	49
	12.6

	18
	12.8
	50
	14.2

	19
	12.1
	51
	15.8

	20
	15.7
	52
	12.2

	21
	13.1
	53
	15.6

	22
	15.8
	54
	14.7

	23
	14.1
	55
	13

	24
	12.4
	56
	14.2

	25
	11.6
	57
	12.2

	26
	13.2
	58
	12.6

	27
	15.2
	59
	15.9

	28
	12.9
	60
	13.4

	29
	15.6
	61
	14

	30
	13.1
	62
	11.8

	31
	15.8
	63
	14.8

	32
	12.2
	64
	13.6


  HEAMOGLOBIN LEVEL OF THE SELECTED  FEMALE SUBJECTS

	No
	Haemoglobin  (g/ dl)
	No 
	Haemoglobin  (g/ dl)
	NO
	Haemoglobin  (g/ dl)
	No 
	Haemoglobin  (g/ dl)

	1
	5.9
	33
	7.2
	65
	13.4
	97
	8.9

	2
	12.8
	34
	13.2
	66
	12.5
	98
	10.2

	3
	6.2
	35
	10.1
	67
	6.5
	99
	12.6

	4
	12.2
	36
	13.9
	68
	13.4
	100
	11

	5
	7.9
	37
	10.5
	69
	7.4
	101
	11.5

	6
	12.4
	38
	14
	70
	13.2
	102
	12.2

	7
	8.8
	39
	9.2
	71
	10.2
	103
	5.4

	8
	13.2
	40
	13.7
	72
	12.8
	104
	13.5

	9
	9.2
	41
	12.4
	73
	12.6
	105
	10.3

	10
	12.1
	42
	7.6
	74
	9.5
	106
	11.1

	11
	13.6
	43
	8.4
	75
	12.6
	107
	14

	12
	14
	44
	7.2
	76
	8.5
	108
	6.5

	13
	8.2
	45
	13.4
	77
	12.7
	109
	13.8

	14
	12.2
	46
	10.1
	78
	11.1
	110
	8.9

	15
	13.1
	47
	11.2
	79
	10.4
	111
	7.2

	16
	6.4
	48
	13.4
	80
	9.2
	112
	13.6

	17
	12.1
	49
	10.9
	81
	13.8
	113
	10.4

	18
	9.2
	50
	7.5
	82
	6.6
	114
	13.2

	19
	12
	51
	13.4
	83
	7.2
	115
	5.9

	20
	7.5
	52
	6.2
	84
	12.4
	116
	13.5

	21
	12.6
	53
	5.5
	85
	6.9
	117
	11

	22
	8
	54
	13.4
	86
	9.2
	118
	12.4

	23
	7.1
	55
	13
	87
	12.1
	119
	7.2

	24
	13.4
	56
	10.7
	88
	12
	120
	12.6

	25
	13
	57
	13.7
	89
	10.2
	121
	11.5

	26
	11.6
	58
	8.5
	90
	9.5
	122
	12.8

	27
	5.2
	59
	12.9
	91
	12.9
	123
	12.5

	28
	13.7
	60
	10.5
	92
	6.2
	124
	12.8

	29
	13.1
	61
	12.2
	93
	12.8
	125
	12.9

	30
	6.4
	62
	8.4
	94
	7.5
	
	

	31
	13.6
	63
	6.9
	95
	8.9
	Mean 
	13.26

	32
	7.2
	64
	11.4
	96
	12.8
	SD
	2.78


APPENDIX VI
SCORE VALUE FOR BEFORE AND AFTER NUTRITION EDUCATION

	Before Score (n=15)
	After Score (n=15)

	4
	11

	7
	10

	5
	7

	7
	12

	3
	6

	7
	9

	3
	13

	4
	10

	4
	11

	7
	13

	8
	12

	6
	10

	4
	9

	3
	11



