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I.INTRODUCTION


“While there are many diseases, there is in a sense, only one health”.
                                                                                                             - K Park
Indian population is polygenetic and it is an amazing amalgamation of various races and cultures where people of many different communities and religion live together in unity. 
Meghalaya is one of the seven sister states in the Northeastern part of India. The word ‘Meghalaya’ literally means “the Abode of clouds”. Meghalaya is a hilly strip in the eastern part of the country, about 300km long (east-west) and 100km wide, with a total area of about 22,429km2 (Gopalakrishnan, 1995).

                      Three different tribes namely Khasis, Jaintias and Garos dominate the demographic profile of Meghalaya. In the past the people of Meghalaya had lived in isolation entrenched in tradition and identity (Shreeranjan, 2001).

Shillong is the capital of Meghalaya. As of 2001 India census, Shillong had a population of 2,318,822. Shillong has steadily grown in size and significance in its own traditional way. 
Agriculture by Jhum (Slash and burn method) cultivation and animal husbandry are the main occupations of the rural population (Ramakrishnan, 1992).

In urban area the main occupation of the people is government service. Agriculture and allied activities engage nearly two thirds of the total work force in Meghalaya. 

In most tribal areas the food availability and consumption pattern depend upon natural resources and the pattern varies from one tribal system to another (Pande and Devi, 1990).

The tribal society in Meghalaya is matrilineal and women play an important role as part of the major work force of the tribal community.                The health and nutrition of the entire family rests on their shoulder as tribal women primarily take all decisions related to family nutrition. 
The typical Khasi meal consisted of a plateful of rice, one or two pieces of meat and vegetables including potato. The diet is monotonous and has very little change in terms of the methods of preparation. The spices used in cooking are turmeric, salt, ginger and green chillies. This typical meal is eaten twice or thrice a day (Agrahar - Murugkar and Pal, 2004).

The staple food of the tribes is mainly rice as it is the main crop of the region. Meat is an intrinsic part of all the three tribes, Khasis, Jaintias and Garos and it is consumed at every meal. The dietary pattern of Khasis and Jaintias are very similar but in the case of Jaintia Hindus they do not take beef. Fried rice usually prepared with pork and chicken is called ja-doh. Tungrymbai a paste prepared from fermented soya-bean is considered as a delicacy by both the Khasis and Jaintias.

Garos preserved meat by drying it over the kitchen racks which lasts long. Sometimes meat is salted and packed up inside a bamboo chunga with other ingredients to keep it longer. They also relish on occasions rice boiled in a chunga bamboo tube, having been wrapped in a leaf. They also take bamboo shoot cooked with meat and fish.
The main snack items of the tribals are rice cakes. The common rice cakes among Khasis and Jaintias are pu-maloi, pu-tharo and pu-khlein etc, whereas among Garos, menik is a common rice cake. The tribals consume pulses only occasionally. A majority consume pulses especially lentils (Masoor dhal) once a week. Green leaves include both cultivated and wild edibles, due to which the consumption is adequate. The consumption of other vegetable is comparatively less.

Consumption of dairy products are very less, since its cost is high inhibiting its consumption by the poorer sections of the tribal society. Fermented betel nut and tobacco are very popular among the tribals which are believed to be a part of the tribals’ tradition from ancient times. Alcohol in the form of local beer is consumed in ceremonies and sacrifices. But drinking and drunkenness have definitely spoiled the moral character of many young persons while, in the past, it was taken with restrictions.

The population of Meghalaya is predominantly rural with a majority belonging to scheduled tribes. Though there has been a steady decline in the death rate, improvement in life expectancy and an increase in health infrastructure, about 42.3 per cent of the States population is still uncovered by health care, according to the status paper prepared by the Health Department. 

According to the National Family Health Survey (NFHS)              1998-99 the percentage of children fully vaccinated in Meghalaya is very low at 10 per cent and more than half of the children surveyed have received no vaccination at all the general health conditions of women are poor.                      

The common ailments suffered by women are gastroenteritis, tuberculosis, malaria, anaemia and general debity. Though no up-to-date statistics are available, it is found that there is a rise in women testing positive for HIV (www.goodhealthnyou.com).
The prevalence rate of communicable diseases is also a matter of concern, as many health problems of the state are closely interlinked with poverty and under development. According to NFHS-2(2000) the overall prevalence of tuberculosis in India is 544 per 100000 populations. 
But in Meghalaya it is 1459 per 100000 populations which is almost three times the national average prevalence. The prevalence of malaria in India is 3697 per 100000 populations whereas in Meghalaya it is 16656 per 100000 populations which are five times more than the national average.            The prevalence rate of malaria in Meghalaya is highest among North Eastern states and also highest in India (National Family Welfare Survey, 2000).

In addition to the poor health status of the state whereby people are suffering from communicable diseases, there is a double burden due to the rise in cases of non-communicable diseases. Urbanization, modern dietary and lifestyle pattern of the people in urban areas have brought about an increase in the incidence of non-communicable diseases.

While communicable diseases are still a public health problem in the developing countries, chronic non-communicable diseases are gradually becoming the leading cause of death and disability (World Health Organisation, 2002).

Four of the most prominent non-communicable diseases are cardiovascular disease, cancer, chronic obstructive pulmonary disease and diabetes. These are linked by common preventable factors related to lifestyle (World Health Organisation, 1999).
Cardiovascular diseases is the name for the group of disorders of the heart and blood vessels and include hypertension (high blood pressure) coronary heart disease (heart attack) cerebrovascular disease (stroke), peripheral vascular disease, heart failure, rheumatic heart disease, congenital heart disease and cardiomyopathies. 
These diseases constitute the major contributor among non-communicable diseases. Worldwide, an estimated 17 million people die of these diseases, particularly heart attacks and stroke every year. Once associated with industrialized countries, cardiovascular diseases are now emerging or rapidly increasing in developing countries. 

By the year 2010 cardiovascular diseases will be the leading cause of death in developing countries as a consequence of lifestyle changes brought about by industrialization and urbanization in developing countries. Cardiovascular diseases are promoted by risk factors like tobacco use, alcohol, physical inactivity and unhealthy diet. Unfortunately, the harm caused by these risk factors affects the rise of life expectancy in developing countries              (World Health Organization, 2003; Reddy, 2002 and International Diabetes Federation, 2000). 
The recent statistics released by the World Health Organisation and the International Diabetes Federation (2000) are alarming. The number of diabetes in the world is expected to increase from 194 million in 2003 to 330 in 2030 with three in four living in developing countries. 
Moreover, in developed countries most people with diabetes are above the age of retirement, whereas in developing countries those most frequently affected are aged between 35 and 64 which makes the burden in terms of Daily Adjusted Life Years (DALYs) and Years of Life with Disability (YLDs), heavier in poorer countries. The burden is exacerbated by the complications such as blindness, amputation and kidney failure for which diabetes is the leading cause, and the interfering action of cardiovascular diseases which are responsible for between 50 and 80 per cent of deaths in people with diabetes. The burden of premature death from diabetes is similar to that of HIV/AIDS yet the problem is largely unrecognized (Belkhadir, 2001).

Cancer is now another major cause of mortality throughout the world. In the developed world, it is generally exceeded only by cardiovascular diseases but developing countries are responsible for the globally increased trend. Over 10 million new cases and over seven million deaths from cancer occurred worldwide in 2000 (Sankaranarayanan et al., 2001). From 1990 to 2000, the incidence and deaths increased by 2.4 per cent per annum. 

Between 2000 an 2020, the total number of cases of cancer in the developed world is predicted to increase by 29 per cent whereas, in developing countries an increase by 73 per cent is expected (largely as a result of an increase in the number of old people and as a result of urbanization and change in dietary habits) (Boutayeb and Boutayeb, 2005).

Lung cancer is currently the most common cancer in the world. In developed countries, smoking causes over 80 per cent of such cancers. Heavy smoking increases the risk by around 30-fold making lung cancer a major problem in developing countries where the consumption of tobacco is flourishing (GLOBOCAN, 2000).

According to the International Agency for Research on Cancer (IARC), there were over a million new cases of breast cancer in the world in the year 2000, making it the second most common in the world and the most common among women with 47 per cent in developing countries.
Eighty per cent of the new cases and death due to cervical cancer are occurring in developing countries where it constitutes a major health problem. In developed countries screening programmes and early detection have led to a noticeable decline in cervical cancer incidence and mortality, whereas, the trend is stable or increasing in low and middle-income countries owing to their limited health care resources but also to their ill-health systems generating inefficient (or no) strategies (Ait- Khaled et al., 2001).

In Meghalaya cancer cases have increased. It was pointed out by Garod (2006) that the number of cancer patients was four in 1989 which went up to 73 in 1993. In 2000, 390 cases were detected and from then every year, there are over 500 patients. 

Lack of awareness among rural people is the core reason responsible for this rapid spread of cancer. In spite of early detection, rural people fail to come back for treatment until it reaches the advanced stage at which it cannot be cured. 

The prevalence of non-communicable diseases in the state of Meghalaya is on the rise, but there is dearth of studies regarding the prevalence of these diseases.

Hence the present study on, “Epidemiology of Non-Communicable Diseases among the Tribes of Meghalaya”, was undertaken with the following objectives:
A. Assess the prevalence of the selected non-communicable diseases (cardiovascular diseases, hypertension, diabetes mellitus and cancer) among the tribes of Meghalaya.
B. Analyze and study the factors which influence the incidence of non-communicable diseases among the tribes.

C. Find out the transition in the dietary pattern of the tribes of Meghalaya.

D. Impart diet counselling in accordance with the disease condition.
II. REVIEW OF LITERATURE

The review of literature pertaining to the study entitled, “Epidemiology of Non-communicable Diseases among the Tribes of Meghalaya”, is discussed under the following headings.

E. Emerging epidemic of non-communicable diseases

F. Diet preferences and nutrition transition

G. Developing global strategies for lifestyle diseases

H. Nutritional status of tribes in India

A. Emerging Epidemic of Non-Communicable Diseases

1. Prevalence

Chronic non-communicable diseases are the leading cause of death and disability worldwide and are increasing rapidly in most regions of the world (World Health Organization, 2002).

Non-communicable diseases accounted for 87 per cent in the established market economies, 84 per cent in the former Soviet economies,          73 per cent in China, 40 per cent in India and 23 per cent in Sub-Saharan Africa. Many more people died from non-communicable diseases in the developing than in the developed world 18.7 million versus 9.4 million (Alberti, 2001).

Chronic diseases are the leading cause of death in the world, especially in the developed countries. 80 per cent of deaths from chronic diseases now occur in developing countries, cardiovascular disease (17 million death) in 2002 mainly from ishaemic heart disease, stroke and followed by cancer (seven million death) chronic lung diseases (four million) and                diabetes mellitus (almost one million) (World Health Organisation, 2005 and Yach et al., 2004).

a. Diabetes

The number of individual with diabetes is estimated to rise from 171 million (2.8 per cent of the world’s population) in 2000 to 399 million            (6.5 per cent) in 2030 (Wild et al., 2004).

India now has 40.9 million people with diabetes and the projected estimate for the year 2025 was 69.9 million (Huizinga and Rothman, 2006).

A very high prevalence of 16.3 per cent was reported in Thiruvananthapuram in Kerala State in the year 1998 (Kutty et al., 1999).               In the same year, a prevalence of 8.2 per cent was reported from Guwahati (Shah et al., 1999) in Sri Lanka the 1999 census report records diabetes prevalence as eight per cent in rural areas and 12 per cent in urban areas (Diabetes Association of Sri Lanka, 1999). The International Diabetes Federation gives an estimate of 12 per cent prevalence in Pakistan, with a total of 8.8 million people with diabetes in 2000 (International Diabetes Federation, Diabetes Atlas, 2000).

South Asians have been observed to have high risk of developing diabetes with lower levels of body mass index than Western Populations (World Health Organisation, Expert Consultations, 2004).

b. Cardio vascular Diseases

Cardiovascular diseases are responsible for 30 per cent of all deaths worldwide each year. The global rise in mortality is no longer rheumatic heart disease, but rather atherosclerostic vascular disease (Michaud et al., 2002).

Deaths from, coronary heart disease in India rose from 1.7 million in 1990 to 159 million in 2000 and are expected to rise to 2.03 million by 2010 (World Health Organisation, 2002). 

In 2003 the prevalence of coronary heart disease in India was estimated to be 29.8 million (14.1 million in urban areas, and 15.7 million in rural areas) (Gupta, 2005).

According to Reddy et al., (2002) declared that higher Social Economic Status (SES) groups have greater prevalence of coronary heart disease risk than lower SES group.

c.Hypertension

The prevalence pattern of hypertension in developing countries is different from that in the developed countries. In India, prevalence of hypertension has increased by about 30 times among urban dwellers and by about 10 times among rural inhabitants (Das et al., 2005). According to Sawaya et al., (2003) he shows the important association between under nutrition and hypertension from childhood through adulthood. He point out the prevalence of hypertension was 44 per cent among stunted women and 18 per cent among stunted men. Fifty per cent of stunted and obese women had hypertension.

Gupta (2004) points out that hypertension is directly responsible for 57 per cent of all stroke deaths and 24 per cent of all coronary heart disease deaths in India. He also state that recent studies have shown a high prevalence of hypertension among urban adults: men 30 per cent, women 33 per cent,            in Jaipur (1995), men 44 per cent, women 45 per cent in Mumbai (1999),            men 31 per cent, women 36 per cent in Thiruvananthpuram (2000), 14 per cent in Chennai (2001) and men 36 per cent, women 37 per cent in Jaipur (2002). Among the rural populations, hypertension prevalence in men 24 per cent, women 17 per cent in Rajastan (1994). Hypertension diagnosed by multiple examinations has been reported in 27 male and 28 per cent female executives in Mumbai (2000) and 45 per cent subjects in Haryana (1999).

In western countries, 23 per cent of cardiovascular disease deaths occur below the age of 70, this is compared with 52 per cent of cardiovascular deaths occurring among people under 70 years of age in India (Gupta, 2005 and Reddy et al., 2004).

The Indian subcontinent suffers from a tremendous loss of productive working years due to cardiovascular death an estimated 9.2 million productive years of life were lost in India in 2000 (Leeder et al., 2004).

d. Cancer

Wilson et al. (2004) say that age-adjusted cancer death rates have started to decline in the United States and other developed nations.

Cancer alone contributed to 14 per cent mortality in South East Asia region in 2002 (World Health Organisation, 2003).In India alone in the year 2005, seven per cent deaths was attributed by cancers (Reddy et al., 2005). Incidence rates of oral cancer in India are highest in the world (Fenley et al., 2001). 

In India, the incidence of oesophageal cancer is moderately high.  Oesophageal cancer is the second most common cancer among males and the fourth most common cancer among females. Compared to other countries, stomach cancer incidence rates are moderate to low in India although certain populations, such as those in the Chennai area have high rates (Gajalakshmi et al., 2001).

In India, the incidence of breast cancer increased by approximately 50 per cent between 1965 and 1985 (Saxena et al., 2002). Cancer of the female reproductive tract has a high incidence amongst Indian women (Hisada et al., 2001). Cervical cancer is the most common cancer in India, with approximately 100,000 new cases occurring each year (Ghim et al., 2002). The incidence is higher in rural areas, where prevention and screening programs are not as easily available as in urban areas (Radhakrishna et al., 2002). According to Laikangbam, et al., (2007), human papillomavirus prevalence was lower in Manipur (7.4 per cent) than in Sikkim (12.5 per cent). 

Peedicayil et al., (2006) declared that human papilomavirus (HPI16) was present in 63 per cent of patients from South India and in 50 per cent of the patients from East India, while human papillomavirus (HPV18) was present in 12 per cent and 20 per cent respectively.

2. Risk factors of noncommunciable diseases

The non-communicable diseases have got four common risk factors like tobacco, unhealthy diet, physical inactivity and alcohol (Thakur, 2005). Reddy (2002) opine that altered diet and diminished physical activity are critical factors contributing to the acceleration of cardiovascular disease epidemics, along with tobacco use. According to Reddy et al., (2002) the prevalence of hypercholesterolemia, hypertriglyceridemia and sedentary life style increased the risk of cardiovascular diseases among higher social economic status (SES) groups. According to Das et al., (2005) it was revealed that the age and sex specific prevalence of hypertension showed progressive rise in systolic and diastolic hypertension in women when compared to men. The prevalence of oral cancer was associated with diet, weight, and                    other lifestyle factors Tandon et al. (2000). A significant lifestyle risk factor is betal quid (paan) chewing, a practice that is highly prevalent in India (Rajkumar et al., 2002).

Hebert et al. (2002) revealed reverse smoking (i.e.smoking with the glowing end inside the mouth) conferred a 5.19 times higher risk of oral pre-cancerous lesions of the palate than with use of chewing tobacco.

Commonly used fresh and sun dried vegetables and chillies also have a high content of nitrates or nitrosamines and may be associated with higher rates of oesophageal cancer. Foods additives have also been associated with this disease (Phukan et al., 2001). According to Najan, et al., (2000), spicy foods and chilies, alcohol use, chewing betel leaves with tobacco smoking, diet low in vegetable consumption also resulted in a significantly increased risk of oesophageal cancer. 

Singh et al., (1998) says that of the increase in cancer may be associated with greater urbanization and improved life expectancy. 

 According to Rao et al., (2002) they found that consumption of dried fish increase the risk while green tea consumption decrease the risk of having stomach cancer.

According to Mathew et al., (2000), they point out that high-consumption of rice, spicy food, chillies and high temperature food increased the risk of developing stomach cancer.

B. Diet preference and nutrition transition


Major dietary change includes a large increase in the consumption of energy dense foods high in fats, sweeteners and highly refined carbohydrates, often a marked increase in animal food products contrasted         with a fall in total cereal intake and fibre. In many ways this seem to be          an inexorable shift to the higher fat western diet, reflected in a large proportion of the population consuming over 30 per cent of energy from fat (Kim, et al., 2000).

According to Evans et al., (2001), they point out that marketing of food has clearly influenced dietary change. As urbanization proceeds, people’s preferences are clearly being shaped by the introduction of consumers to aggressive marketing techniques and by increased supplies of domestic and important goods.

Lang (2001) stated that within a comparatively short period after the introduction of Coco Cola, Pepsi and Nestle into China, these brand names were recognized by 65 per cent, 42 per cent and 40 per cent of the population respectively.

Gardner and Halweil (2000) opine that in the USA 170,000 fast food restaurants and three million soft drink vending machines have changed the country’s eating patterns. The same thing is happening in other countries            to a greater or lesser degree. A recent survey in the USA found that only              38 per cent of meals were homemade and that many people had never cooked a meal from basic ingredients.

Monteiro et al., and Mortorell et al., (2000) show that data from other developing countries demonstrate that in many resource poor settings, rising urbanization and improvements in economic development lead to concurrent under and over nutrition in the population. Under-nutrition is being rapidly reduced in India and China. In both countries the diet is shifting toward higher fat and lower carbohydrate content. Distinct features are high intakes of foods from animal sources and edible oils in China, and high intakes of dairy and added sugar in India (Popkin et al., 2001).

According to the Nutritional Foundation of India (2007) it stated that the time trends in food intake have indicated some decline in cereals and pulse consumption in the Indian diet. Consumption of milk has not increase over the years. Consumption of vegetables and fruits also continued to be very low. In rural areas there has not been any significant increase in per capital consumption of fats and oils, sugar and jaggery. However in urban area even among slum dwellers there has been an increase in oil consumption and same increase in sugar consumption.

Shetty (2000) reported that high income group in India consumed a diet with greater than 32 per cent of the energy from fat.

Data from NFHS2 reported large differences in dietary diversity between urban and rural women, with urban women reporting regular consumption of milk, fruits and curd, and nearly double the frequency of eating eggs and meat compared with rural women (International Institute for Population Sciences and ORC Macro, 2000).

Willett (2000) points out that vegetable ghee in India appears to have high transfatty acid levels. A major source of edible oil in India, “Dalda” a vegetable ghee has transfatty acid levels of about 50 per cent.

Guo, et al., (2000) declared that the income elasticity for the demand for edible oil rose significantly between 1989 and 1993 and was positive at all income values. He also points out that the quantity of fat in the diet increased significantly and now appears to increase much more rapidly with increase in income. This same research showed a remarkable acceleration in the decline in the proportion of the diet that is coming from what were previously viewed as superior grain and grain products - rice and wheat.

According to Popkin et al., (2001), they point out that the urban diet, even in very low-income country and the poorest areas of cities contributes much more energy from fats and sugar than the rural diet.             Urban food is more likely to be processed and often contains more highly refined cereals and sugars and fewer unrefined, staple foods than rural diets. In urban areas, even poor people are able to afford processed foods that are relatively high in fat and also in refined starches and sugar. 

Energy dense foods remain the most affordable option, the price of the recommended healthy foods of lower energy density has disproportionately increased (Putnam, et al., 2003 and Sturm, 2005).

According to Popkin (2001) an analysis on the rising cost of low energy density foods is the first to provide vital evidence that it is the foods of lowest energy density (excluding beverages) that are showing the most marked increased in price. He also point out the nutrition transition, occurring in all but the poorest countries of the world,  results in replacement of traditional plant-based diets that are rich in fruit and vegetables with diet that are rich in calories provided by animal fats and sugar and are low in complex carbohydrates.

According to Kim et al., (2001), he declared that the nutrition transition in the Republic of Korea is unique. National efforts to retain elements of the traditional diet are thought to have shaped this unique transition in the Republic of Korea in the midst of rapid economic growth and introduction of western culture.

C. Developing global strategy for life style diseases

Community based programmes for prevention and control of cardio vascular disease (CVD) started in Europe and the USA in the early 1970.  High mortality from cardio vascular disease in Finland led to the start of the North Kavelia Project. In the 1980s the focus of programmes expanded from cardio vascular disease to non communicable (NCD), mainly because of the common risk factors (Nissinen et al., 2001).

World Health Organisation (2000) presented a global strategy for the prevention and control of non-communicable diseases. It focuses on the following major areas of risk in an integrated way, tobacco use, unhealthy diets and inadequate physical activity.  Over nutrition is one piece of this strategy (World Health Organisation, 2000).  

WHO explores a frame work for action on diet and physical activity as part of the integrated prevention and control of non-communicable diseases. This also includes advertising, mass communication, world                trade agreements, food labeling, novel foods, urban planning and transport (WHO, 2002).  

WHO (2004) states that government should be encouraged to examine food and agricultural policies for potential health effects on the food supply (WHO, 2004).  

According to Mann (2004), the contribution of the agricultural sector to the promotion of healthy diets in a chronic disease context has thus far involved more conflict than collaboration.

The Global Strategy on diet, physical activity and health advocates increased consumption of fruits and vegetables, whole grains and fish (Food and Agriculture Organisation FAO, 2004). 

In 2005, WHO set a Global goal to reduce rates of death from chronic (Non Communicable disease) by an additional two per cent every year.  Two interventions were selected to reduce salt intake in the population by            15 per cent and to implement four key elements of the WHO. Frame                  work Convention on Tobacco Control (FCTC). These two population days intervention strategies could therefore substantially reduce mortality                 from chronic diseases and make a major (and affordable) contribution                       towards achievement of the global goal to prevent and control diseases           (Asaria et al., 2007).

The national cancer prevention and control plan (2004 - 2010) was being implemented, and a national chronic disease prevention and control plan was due to be completed.  Encouraging progress has been made in some areas, with current smoking prevalence in men declining at about 1 per cent per year for a decade, and even better results in large demonstration programmes (Wang et al., 2005). 

Sania et al (2006) opine that as part of the National Action Plan for the Prevention and Control of Non communicable Diseases in Pakistan, and integrated, systematic and sustainable population based non communicable disease surveillance system was being established.

D. Tribes of India (Nutritional Status)

Tribal are indigenous people. Original or native inhabitants of our country are known indigenous people. These aborigines in the Indian languages are known as “Adibasi” - Adi standing for original and Basi standing for Inhabitants respectively.  The largest tribal population is found in undivided Madhya Pradesh followed by Orissa and Bihar.  But the largest proportion to total population among all the states is found in Mizoram followed by Nagaland, Meghalaya and Arunachal Pradesh. Among Union Territories, Lakshadweep ranks first followed by Dador Nagar Haveli (Makol and Manisha, 2007).

India has more than 84 million tribals who constitute 82 per cent of India’s population (census, 2001). In general, the tribal populations are among the most underprivileged people in India (Banik et al., 2007).

Although tribal people constitute a sizeable proportion of India’s population, there is little information on their anthropometric and nutrition status (Bose et al., 2006).

Nutritional status of the tribes of India

 The prevalence of stunting was about 60 per cent and under weight about 55 per cent among tribal boys and girls of Bihar.  The level of mal nutrition was very different in rural and urban areas (Yadav et al., 2000).

Rajaratnam et al (2001) says that 50 per cent of children were stunted and 52.9 per cent of the mothers were under weight. Health care practices of the Malto tribe were poor.  However breast feeding practices were good (Rajajatnam et al., 2001).

 Sharma and Sharma (1992) says that majority of pregnant adolescent women among selected tribal population of Rajasthan had their Body Mass Index (BMI) less than normal.

According to Rao and Tuhina (2003), poverty, illiteracy and prevalence of food fads seemed to be the cause for poor nutritional status among the tribal population of Purnia district of Bihar.

The prevalence of anaemia was high among the Gond tribal community of Madhya Pradesh due to indiscriminate defecation, low               socio-economic status, ignorance and low standard of personal hygiene             (Rao et al., 2002).

Kapil and Singh, 2005 revealed that a high prevalence of low serum copper levels were being associated among studied tribal population of Jharkhand (Kapil and Singh, 2005).

The Body Mass Index of children belonging to Oraon tribe of New Mal (West Bengal) was substantially below that of adult men and women (Mittal and Srivastava, 2006).

 Ghosh and Bharati (2006) revealed that Chronic Energy Deficiency (CED) was observed among the Munda males and females of Kolkata. Higher percentage of CED was noticed among the females than the male Munda tribe.

 Haemoglobin level among female tribal population of peri urban area of Kolkata city were found to increase with the increase in Body Mass Index both ethnic groups was found to increase with increase in Body Mass Index (Ghosh and Bharati, 2003).

According to Banik et al., (2007) stated that in comparison with other tribal people of eastern India except the Santals, adult Dhimals of Naxalbani West Bengal had better anthropometric and nutritional profiles.

Khongsdier, 2001 revealed that the prevalence of chronic energy deficiency (CED) was lower among the tribal than in the Hindu zed and caste populations. The prevalence of chronic energy deficiency CED was found to be 35 per cent among the Khasi tribes (Khongsdier, 2002).

Intake of nutrients and food sources of nutrients among the Khasi tribal women of India revealed that consumption of energy, protein, iron and vitamin C were adequate (Agrahar-Murugkar and Pal, 2004). Severe stunting was observed in all Khasi girls within four to twelve years of age, the average energy consumption was significantly lower than the recommended dietary allowance in all the age groups. Consumption of calcium, iron and carotene was significantly lower than the recommended dietary allowance (Agrahar- Murugkar, 2004).

 Agrahar-Murughar (2005) found that calcium, iron and beta carotene was deficient in all the physiological state of selected Khasi women. Consumption of diary products being virtually non-existent in this community could be a major reason for this dietary deficit (Agrahar-Murugkar, 2004).

     Mitra et al., (2007) revealed that undernutrition in the form of underweight, stunting and wasting and low consumption of dietary intake (energy and protein) was found to be widely prevalent among Kamar tribal children.       

 Ghosh and Bala (2006) opine that the extent of under nutrition was found to be very high in men and women Desai Kondh, a tribal population of Orissa. The level of undernutrition among the Santal tribal adult men of Orissa was found to be high (Bose et al., 2006). The prevalence of adult undernutrition was found to be very high among the Bathudis tribal population of Orissa (Bose and Chakrabarty 2005). The children tribal community in the district of Kalahandi, Orissa,) was prone to various micronutrient deficiencies like vitamin A, B, iodine and iron (Balgir et al., 2002). 

Caloric deficiency is higher in Sugali males and females tribal of Andhra Pradesh than is protein deficiency (Reddy and Roa, 2000). Schmid et al. (2006) revealed that chronic energy deficiency and vitamin A malnutrition were predominant among Dalit women in Andhra Pradesh. Consumption of pulses was also inversely related to chronic energy deficiency. A study on the influence of age, body composition and pulse rate on blood pressure variability revealed that the age associated variability of blood pressure confirms the proposition that variability is high in adverse environment, when modernization/acculturization is taken to represent environment adversity.  Apart from the influence of age, body composition/ adiposity contributes significantly to the blood pressure variability (Kusuma et al., 2001).

The degree of malnutrition among tribal communities of rural Karnataka was found to be 83.5 per cent of children and 72.4 per cent of mothers (Sethuraman et al., 2006).

  Micronutrient deficiencies such as anaemia and vitamin A deficiency were common among Gond tribal community of Madhya Pradesh (Roa et al., 2005).

According to Anlappa et al., (2005) the prevalence of Chronic Energy Deficiency (CED) was significantly higher among the elderly living in Kutchand landless households.  

A study to assess the diet and nutritional status of adolescent population from the different tribal areas of India revealed that the mean intake of all foodstuffs especially the income elastic foods such as pulses, milk and intake of all foodstuffs except green leafy vegetables was lower than that of their rural counterports.  About 63% of adolescent boys and 42% of girls were undernourished (Roa et al., 2006).

III. METHODOLOGY

The methodology pertaining to the study entitled, “Epidemiology of Non-communicable Diseases among the Tribes of Meghalaya” is described under the following headings.

F. Selection of locale

G. Selection of sample

H. Formulation of interview schedule

I. Conduct of survey

1. Eliciting socio-economic details

2. Assessment of health status

3. Examination for clinical symptoms

4. Survey of dietary pattern
5. Assessment of life style

6. Measurement of body dimensions

7. Analysis of  biochemical parameters

J. Diet counselling

A.  SELECTION OF LOCALE

The study was conducted in the city of Shillong which is the capital of Meghalaya. Tribal people make up 88.5 per cent of Meghalya’s population. Shillong being the capital is highly urban and most of the tribes reside in this city. The main tribal groups comprise Khasis, Jaintias and Garos.  Due to availability and easy accessibility of the required tribal subjects, Shillong was selected for the study. Eight areas in Shillong namely Mawkhar, Mawlai, Malki, Laban, Laitumkhrah, Nongthymmai, Umpling and Jaiaw which are thickly populated were selected for locating the sample.

B.  SELECTION OF SAMPLE

Sample belonging to the three tribal groups namely Khasi, Jaintia and Garo were selected. Both male and female adults in the age range of 40 to 60 years were chosen. This age group was selected because this age group has been pointed out as the most critical age group by several researchers. It is the stage in which most of the adults are susceptible to suffer from non-communicable diseases.

Simple random sampling method was adopted for the selection of sample. Simple random sampling refers to that sampling technique in which each and every unit of the population has an equal opportunity of being selected in the sample (Gupta, 2007).

 Subjects were interviewed at random and 100 subjects with diseases were selected for the study. Out of the 100 subjects, 61 subjects belonged to Khasi Tribe, 23 to Jaintia Trible and 16 belonged to Garo Tribe. In Shillong, Khasis are the largest tribal group followed by Jaintias and Garos. 

C.  FORMULATION OF INTERVIEW SCHEDULE

An interview schedule was formulated by the investigator to gather information regarding the socio-economic background, health status, dietary pattern and life style pattern. The interview schedule developed is presented in Appendix I. According to Kothari (2004) the interview schedules is a proforma containing a set of questions and are very useful in gathering information. It is generally filled by researchers or the enumerators who are specially appointed for the purpose.

D.  CONDUCT OF THE SURVEY

A house to house visit was made and a direct personal interview was conducted with all the 100 subjects. According to Gupta (2007) direct personal interview is a face to face contact with the persons from whom the information is to be obtained (known as informants). The interviewer asks the questions pertaining to the survey and collects the desired information. Plate I depicts a personal interview with one of the subject.
1. Eliciting socio-economic details

Assessment of the socio-economic background is important in order to have an idea about the standard of living of the people. A systematic analysis of the tribals’socio-economic status will help in understanding the quality and the pattern of living of the tribals. Socio-economic profile of the tribes was assessed by drawing details regarding occupation, education, family size, monthly income and monthly food expenditure. 

2. Assessment of health status

Good health is a major resource for social, economic and personal development and important dimension of quality of life. Hence the assessment of the health status of subjects is very essential. The information regarding the presence of diseases, duration of the disease, age when diagnosed with the disease, past medical history, family history, complications related to the disease condition and the treatment  undertaken were gathered from the subjects to assess the health conditions.

3. Survey of dietary pattern 
Dietary enquiries are mainly of two types, one which concentrates on qualitative aspects of the foods, i.e, what kinds of foods are eaten and the other which attempts to estimate the amounts of food consumed in quantitative terms i.e. how much of food is eaten. (Thimmayamma and Rao, 2004).

Information about the diet pattern of the subjects were gathered using food frequency questionnaire. It  is  a  method  of  dietary  assessment  in 
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which the data collected relate to how often and in what amount foods are consumed Mohan, 2000). Information was collected on the consumption of cereals, pulses, green leafy vegetables, other vegetables, roots and tubers, fruits, fleshy foods, milk and milk products, oils and fats, sugar and jaggery and beverages. Details on the commonly used methods of cooking were also drawn from the subjects. The consumption of junk foods and the popularity of traditional snacks among the subjects were also taken into account. The use of processed foods and the frequency of their usage by the subjects were also recorded.
4. Assessment of life style 
Life style is an important factor which influences the occurrence of non communicable diseases. Life style of the subjects were assessed by gathering information about their habits of skipping meals, taking tobacco, smoking and their pattern of physical activity. Details like the type of stress, reasons for stress and how they manage it were also taken into account in order to get a proper glimpse at the lifestyle pattern of the subjects. 
5. Examination for clinical symptoms
Physical examination or clinical examination is a process by which a health care provider investigates the body of a patient for signs and symptoms of disease. It generally follows the taking of the medical history on account of the symptoms as experienced by the patient. Together with the medical history, the physical examination aids in determining the correct diagnosis and devising the treatment plan. This data then becomes part of the medical record (Wikipedia, 2006).

The subjects were thoroughly examined to detect the presence of any clinical symptoms which is related to deficiency of one or more nutrients. 

Physical examination of hair, face, eyes, lips, tongue, glands, skin and gums were made on all the selected subjects.

6. Measurement of body dimensions
Anthropometry involves obtaining physical measurements of an individual and relating them to standards that reflects the growth and development of the individual. These physical measurements are useful for evaluating over-nutrition or under-nutrition (Mohan, 2000).

Measurements such as height, weight and body mass index were recorded for all the subjects following standard procedures. Individual measurement of body dimensions of the subjects are presented in Appendix II.

a. Height
 

The height of an individual is influenced both by genetic and environmental factors. The selected patient were allowed to stand against a wall, bare foot and with heels, buttocks, shoulder and back of the head touching the wall and then a mark is made on the wall, after which a non-stretchable measuring tape is used to record the height of the subjects in centimeters. Three readings are taken, and the average of the three is taken as the final measurement (Bamji, et.al, 2004).

A measuring tape along with ruler and pencil were used to measure the height of the subjects. The subject were asked to stand erect against a wall looking straight on a levelled surface with heels together and toes apart, without shoes. The measuring tape was placed behind the subject in the centre of the heels perpendicular to the ground. A ruler was placed in the plane over the head of the subject applying a slight pressure to reduce the thickness of the hair. The reading was taken when the measuring tape was still in position. Height was measured accurate to 0.5cms. Plate II depicts the measurement of height of one of the subject.
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b.Weight 

Weight is the most used anthropometric measurement and is a time honoured, basic indicator in clinical practice. Body weight is influenced by body build and composition, especially length (height), breadth (in adults), and the relative proportions of fat muscle and bones and the possible presence of pathological weight due, for example, to oedema. Serial weight measurements give a more dynamic picture of growth and its failure (or excess) (Jelliffe and Jelliffe, 1990).
For measuring body weight a spring balance was used. The zero error of the weighing scale was checked before taking the weight and corrected as required. The subject was measured with minimal clothing and without footwear. The subject was asked to stand erect without leaning or supporting on any object. The subject was asked to stand still without moving and the reading was taken when the pointer was stable. Weight was recorded accurate to 0.5kg. Plate III depicts the  measurements of weight of one of the subject.

c. Body Mass Index
Body Mass Index (BMI) is a simple index of weight for height, which is commonly used to classify underweight, overweight and obesity in adults. It is defined as the weight in kilograms divided by the square of the height in meters (Kg/m2). BMI values are age independent and the same for both sexes. BMI may not correspond to the same degree of fatness in different population, due, in part to different body proportions. The health risks associated with increasing BMI are continuous and the interpretation of BMI grading in relation to risk may differ for different populations (WHO, 2004).
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The body mass index of the subjects were calculated and recorded by using the formula  

BMI =               Weight in kg

                               Height in meters square

d. Waist Circumference

 Waist circumference is obtained by measuring the distance around the smallest area below the ribcage and above the umbilicus with the use of a non-stretchable measuring tape. It is an available indicator of fat distribution and abdominal fat (Krause, 2004).

Waist circumferences of all the subjects were recorded using a measuring tape. The measurement was taken at the most narrow site of the least circumference with minimal clothing. The measurement was taken in centimeters.

e. Hip circumference

 The hip circumference may be defined as the maximum circumference of the midsection, taken at the maximum extension of the abdomen in front, the measurement at the iliac crest or the maximal diameter at the buttock or trochanteric region (Eastwood, 2003).

Hip circumference of the subjects was obtained by using a measuring tape. The site with greatest circumference around the hip was measured in centimeters.
f. Waist to Hip Ratio
           

The waist to hip circumference ratio (WHR) measures the predominance of fat storage in the abdominal region relative to the gluteal region. A high waist hip ratio is indicative of excess abdominal fat that is a high central fat distribution. In adults, the waist to hip ratio has been related to a number of metabolic diseases and is a strong predictor of mortality (Michael, et.al, 2003).
The waist circumference of the subjects was measured using a measuring tape. From the waist and hip circumference the waist to hip ratio of the subject was calculated and recorded by using the formula.

Whr =     Waist circumference 

                   Hip circumference  

7. Analysis of biochemical parameters 
 In the development of any deficiency disease, biochemical changes can be expected to occur prior to clinical manifestations. Therefore, biochemical tests are being conducted on easily accessible body fluids such as blood and urine. An ideal biochemical test should be sensitive, specific, easy, to carry out, non invasive, preferably inexpensive and should reveal information on the extent of tissue unsaturation rather than short term fluctuations in the diet (Bamji, 2004). A sub-sample of six subjects from each of the four diseases (i.e. diabetes mellitus, hypertension, cardiovascular disease and cancer) were selected for biochemical analysis. The following biochemical tests were conducted:
	Biochemical Test
	Methods *
	Subjects

	Blood Glucose 
	Folin Wu method
	Diabetic patients

	Serum Lipid Profile
	Enzymatic method
	Hypertensive and cardiovascular disease patient

	Leucocytes count Haemoglobin 
	Haemocytometry method Cyamethaemoglobin method
	Cancer patient


The procedures followed in the estimation are described in Appendix III.

E.  DIET COUNSELLING

Although diet cannot offer absolute cure for the diseases, it can reduce the risk factor and can also improve the health condition of the subjects. In order to provide information about the importance of diet during the various disease conditions, diet counselling was imparted to all the subjects. Counselling regarding the disease and the diet that the respective subject should follow were conducted with the aid of lecture and pamphlets. Four pamphlets were formulated for the four diseases (diabetes mellitus, hypertension, cardiovascular disease and cancer). The pamphlets developed for the four disease conditions are presented in Appendix IV. Various topics that the pamphlets highlighted were the causes of the diseases, symptoms, factors associated with the disease is and dietary guidelines. The pamphlets were distributed to 89 per cent of subjects who were literates. Counselling in the local language was imparted to 11 per cent of the illiterate subjects who cannot understand English. 

iv. RESULT AND DISCUSSION

The result and discussion pertaining to the study, “Epidemiology of Non-communicable Disease among the Tribes”, is given under the following headings.

H. Socio economic status of the selected subjects

I. Prevalence of diseases among the selected subjects

J. Anthropometric data
K. Clinical symptoms
L. Dietary pattern

M. Lifestyle pattern

N. Biochemical analysis

A. Socio economic status of the selected subjects

1. Age and Gender of the Selected Subjects
The distribution of the subjects according to age and gender is shown in Table I and Figure 1.
TABLE - I

DISTRIBUTION OF THE SUBJECTS ACCORDING TO AGE, GENDER AND TRIBAL GROUP
	Age in years
	Khasi
	Jaintia
	Garo
	Total
	%

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	40 - 45 
	4
	14
	4
	12
	1
	9
	1
	8
	1
	14
	3
	34
	14
	14

	45 - 50
	3
	11
	6
	18
	2
	18
	2
	17
	4
	58
	2
	22
	19
	19

	50 - 55
	8
	29
	8
	24
	3
	27
	4
	33
	1
	14
	2
	22
	26
	26

	55 - 60
	13
	46
	15
	46
	5
	46
	5
	42
	1
	14
	2
	22
	41
	41

	Total
	28
	100
	33
	100
	11
	100
	12
	100
	7
	100
	9
	100
	100
	100


Fig1

From Table I it is evident that 41 per cent of the subjects fell under the age group of 55 to 60 years whereas only 14 per cent were under the age group of 40 to 45 years. Thus it was evident that majority of the subjects were in late middle age. Among the Khasis 46 per cent of the males and 45 per cent of the females were under the age group of 55 to 60 years. In Jaintia tribes 45 per cent were under the age group of 55 to 60 years of age. Among Garos 14 per cent of the male and 22 per cent of the females were under the age of 55 to 60 years in comparison to the other tribes. The gender distribution among the tribes is also seen in the table, the Khasis have composition of 28 per cent male and 33 per cent female, Jaintias constitute of 11 per cent male and 12 per cent female, and the Garos have 7 per cent male and 9 per cent female. Thus it is evident   that in all the three tribes the proportions of males to females were even. According to the census of India (2001) it was revealed that Meghalaya has recorded an even distribution of male and female population. 

2. Type of family

The distribution of the subjects according to the type of family is given in Table II.
TABLE - II

CLASSIFICATION OF THE SELECTED SUBJECTS ACCORDING TO TYPE OF FAMILY
                                                                                    (N=100)
	Type of family
	Khasi
	Jaintia
	Garo
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	Joint
	12
	20
	2
	9
	-
	-
	     14
	14

	Nuclear
	49
	80
	21
	91
	16
	100
	86
	86

	Total
	61
	100
	23
	100
	16
	100
	100
	100


Table II shows that there were 86 per cent nuclear families and only 14 per cent were in joint families among the selected tribes. It is evident from the results that there was a decline in the joint family system in the selected tribal society. In all the tribal groups the number of the nuclear families is more than that of the joint families. It is seen that among Khasi tribes 20 per cent were in the joint family system while in Garos 100 per cent were in nuclear families. Jaintias were in between the two with 91 per cent nuclear. Nuclear family system was predominant while joint family system was slowly disappearing.
3. Educational Status

The distribution of the subjects according to educational status is shown in Table III.
TABLE - III

EDUCATIONAL STATUS OF THE SELECTED SUBJECTS 
                                                                                                                                                               (N=100)
	Educational Qualification
	Khasi
	Jaintia
	Garo
	Total
	%

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Illiterate
	2
	7
	3
	9
	1
	9
	2
	17
	1
	14
	2
	22
	11
	11

	Primary
	3
	11
	4
	12
	2
	18
	3
	25
	-
	-
	1
	12
	13
	13

	Secondary
	3
	11
	4
	12
	-
	-
	1
	8
	1
	14
	-
	-
	9
	9

	Higher Secondary
	6
	21
	9
	27
	5
	46
	3
	25
	2
	29
	3
	33
	28
	28

	Graduate
	11
	39
	10
	31
	3
	27
	3
	25
	3
	43
	3
	33
	33
	33

	Post Graduate
	3
	11
	3
	9
	-
	-
	-
	-
	-
	-
	-
	-
	6
	6

	Total
	28
	100
	33
	100
	11
	100
	12
	100
	7
	100
	9
	100
	100
	100


,,
Data presented in Table III point out the fact that literacy rate was more in Meghalaya tribals. The figures displayed in the Table show that the total number of illiterate subjects was only 11 per cent with 89 per cent literacy.  Thirty three per cent were graduates which was the highest number. Garo female subjects had the highest number of illiterates (22 per cent).        Only Khasi tribes had education upto post graduation. According to census of India (2001) the literacy rate among scheduled tribes in Meghalaya was 61.3 per cent, which is above the national average for scheduled tribes (47.1 per cent). With 63.5 per cent male and 59.2 per cent female literacy rate, the scheduled tribe women in the state were quite on par with their male counterparts.
4. Occupational status

The distribution of the subjects according to the occupational status is shown in Table IV.
TABLE - IV

OCCUPATIONAL STATUS OF THE SELECTED SUBJECTS
                                                                                                                           (N=100) 
	Occupational Status
	Khasi
	Jaintia
	Garo
	Total
	%

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Govt. Service
	11
	39
	10
	30
	4
	36
	2
	17
	4
	57
	5
	56
	36
	36

	Engineer
	1
	4
	-
	-
	1
	9
	-
	-
	-
	-
	-
	-
	2
	2

	Teacher
	-
	-
	-
	-
	-
	-
	1
	8
	-
	-
	-
	-
	1
	1

	Business
	6
	21
	4
	12
	2
	18
	2
	17
	3
	43
	1
	11
	18
	18

	Retired
	8
	29
	8
	25
	3
	28
	1
	8
	-
	-
	
	3
	33
	23

	Housewife
	-
	-
	7
	21
	-
	-
	1
	8
	-
	-
	-
	-
	8
	8

	Laborers/farmer
	2
	7
	4
	12
	1
	9
	5
	42
	-
	-
	-
	-
	12
	12

	Total 
	28
	100
	33
	100
	11
	100
	12
	100
	7
	100
	9
	100
	100
	100


Table IV shows that 36 per cent of the selected subjects were government servants, 18 per cent belonged to business class and 23 per cent were retired. Only 12 per cent of the subjects were involved in farming and daily labour.  It was also cited in the book “Meghalaya Past and Present” by Joshi (2004) that in the course of time batch after batch of educated persons were produced who after completing their studies were diversified in various fields of social, educational and administrative services”. This fact is reflected in the results of the present study also.

5. Total family income
The distribution of the subjects according to the total family income is given in Table V.

TABLE - V

TOTAL FAMILY INCOME OF THE SELECTED SUBJECTS
                                                                           (N=100) 

	Total family income
	Khasi
	Jaintia
	Garo
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	< 4500
	6
	10
	3
	13
	1
	6
	10
	10

	4500 - 7500
	14
	23
	6
	26
	3
	19
	23
	23

	>7500
	41
	67
	14
	61
	12
	75
	67
	67

	Total
	61
	100
	23
	100
	16
	100
	100
	100


          * (HUDCO Classification)
From Table V it is obvious that 67 per cent of the selected subjects were classified as high income group with an income about Rs.7500 per month. Ten per cent fell under low income and 23 per cent under middle income groups. Among the tribes 67 per cent of the Khasi belonged to the high income group and only 10 per cent belonged to low income group. In Jaintias 61 per cent fells under high income group in comparison with only 13 per cent which came under low income group. Among the Garos it was seen that 75 per cent were in high income and only six per cent were under low income group. It is also revealed in a study by Agrahar-Murugkar and Pal (2004) that 50 per cent of the tribals had an annual per capita income higher than the Indian average of Rs.9321.36 per person. Most of the selected subjects were in high income groups.
6. Food Expenditure Patterns
The distribution of the subjects according to the monthly food expenditure is given in Table VI.

TABLE - VI

DISTRIBUTION OF SUBJECTS ACCORDING TO MONTHLY FOOD 





    EXPENDITURE                       (N=100)
	Percentage of food expenditure
	Khasi n=61
	Jaintia n=23
	Garo n=16
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	10-30
	28
	46
	13
	57
	11
	69
	52
	52

	30-50
	28
	46
	6
	26
	5
	31
	39
	39

	50-70
	3
	5
	4
	17
	-
	-
	7
	7

	70-100
	2
	3
	-
	-
	-
	-
	2
	2

	Total 
	61
	100
	23
	100
	16
	100
	100
	100


,,
The figures displayed in Table VI shows that majority (52 per cent) of the selected subjects spent 10 to 30 per cent of the total income on food.  It is revealed that although most of the subjects belonged to high income group their expenditure on food was comparatively less with most of the subjects (52 per cent) spending only 10 to 30 per cent on food. As the income increases percentage spent of money spent in food decreases. 

B. Prevalence of diseases among the selected subjects
1. Prevalence of Non-Communicable Diseases

The prevalence of non-communicable diseases among the selected subjects is given in Table VII and Figure 2.
TABLE - VII

PREVALENCE OF DISEASES AMONG THE SELECTED SUBJECTS

(N = 100)
	Prevalence of Non-communicable disease
	Khasi
	Jaintia
	Garo
	Total
	%

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Diabetes Mellitus
	14
	50
	13
	39
	5
	45
	5
	42
	5
	71
	4
	44
	46
	46

	Hypertension
	9
	32
	15
	46
	3
	27
	5
	42
	2
	29
	4
	44
	38
	38

	Cardiovascular diseases
	2
	7
	3
	9
	2
	18
	1
	8
	-
	-
	-
	-
	8
	8

	Cancer
	3
	11
	2
	6
	1
	10
	1
	8
	-
	-
	1
	12
	8
	8

	Total
	28
	100
	33
	100
	11
	100
	12
	100
	7
	100
	9
	100
	100
	100


From Table VII it is revealed that 46 per cent of the selected subjects were diabetics, 38 per cent were hypertensive and eight per cent each had cardiovascular diseases and cancer. It is obvious that diabetes mellitus was highly prevalent among the tribal communities followed by hypertension. Cardiovascular disease and cancer prevalence was low among the selected tribes. Ramachandran (2005) had pointed out that over the past three decades there has been progressive increase in prevalence of diabetes mellitus both in urban and rural areas. Das et.al, (2005) had also revealed that between 3rd and 6rd  decades, prevalence of hypertension had increased by about 30 times among urban dwellers and by about 10 times among the rural inhabitants.        The results of the present study also revealed the same trend.
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2. Age at the time of diagnosis of the disease

The distribution of subjects according to the age when they were diagnosed with the disease is given in Table VIII.
TABLE - VIII

AGE OF THE SUBJECTS AT THE TIME OF DIAGNOSIS    

                                                    OF DISEASES                        N = 100

	Age of the subjects at the time of diagnosis of diseases
	Khasi

 n=61
	Jaintia n=23
	Garo

 n=16
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	DIABETES MELLITUS

	30-35
	2
	3
	-
	-
	-
	-
	2
	2

	35-40
	3
	5
	-
	-
	1
	6
	4
	4

	40-45
	4
	7
	1
	4
	2
	13
	7
	7

	45-50
	5
	8
	3
	13
	2
	13
	10
	10

	50-55
	7
	11
	4
	18
	3
	18
	14
	14

	55-60
	6
	10
	2
	9
	1
	6
	9
	9

	HYPERTENSION

	30-35
	4
	7
	-
	-
	-
	-
	4
	4

	35-40
	1
	2
	1
	4
	2
	13
	4
	4

	40-45
	6
	10
	1
	4
	1
	6
	8
	8

	45-50
	3
	5
	2
	9
	-
	-
	5
	5

	50-55
	5
	8
	4
	18
	3
	19
	12
	12

	55-60
	5
	8
	-
	-
	-
	-
	5
	5

	CARDIOVASCULAR DISEASES

	30-35
	1
	2
	-
	-
	-
	-
	1
	1

	35-40
	2
	3
	-
	-
	-
	-
	1
	1

	40-45
	-
	-
	-
	-
	-
	-
	-
	-

	45-50
	-
	-
	1
	4
	-
	-
	1
	1

	50-55
	2
	3
	2
	9
	-
	-
	5
	5

	55-60
	-
	-
	-
	-
	-
	-
	-
	-

	CANCER

	30-35
	-
	-
	-
	-
	-
	-
	-
	-

	35-40
	2
	3
	1
	4
	1
	6
	3
	3

	40-45
	2
	3
	1
	4
	-
	-
	4
	4

	45-50
	1
	2
	-
	-
	-
	-
	1
	1

	50-55
	-
	-
	-
	-
	-
	-
	-
	-

	55-60
	-
	-
	-
	-
	-
	-
	-
	-


Table VIII shows that most of the subjects of the three tribal groups belonged to the age group 50 to55 years when they were diagnosed with non-communicable diseases. Thus it points out that the onset of non-communicable diseases was high in late middle age among the tribes. Hypertension, diabetes mellitus and cardiovascular diseases were diagnosed at the age of 50 to55 years although in some people it is also seen at an early age of 30 to35 years. Among most females subjects the onset of noncommunicable disease was high as they reached their menopause stage. Though other diseases occurred after the age of 45, in the case of cancer the onset was much earlier. Onset of cancer was between 35 and 40 years of age. Females were affected by cancer than the males

3. Total Duration of the Disease

The distribution of subjects according to the duration of the disease is given in Table IX.
TABLE - IX


DURATION OF THE DISEASE AMONG THE SUBJECTS
                                                                                                                N=100
	Name of tribes
	Duration of the Disease (in years)
	Diabetic n=46
	Hypertensive n=38
	Cardiovascular n=8
	Cancer

n=8
	Total 
	%

	
	
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Khasi n = 61


	<1
	9
	33
	7
	29
	1
	20
	3
	60
	20
	33

	
	1-5
	7
	26
	5
	21
	-
	-
	2
	40
	14
	23

	
	5-10
	4
	15
	3
	13
	2
	40
	-
	-
	9
	15

	
	10-15
	4
	15
	3
	13
	1
	20
	-
	-
	8
	13

	
	15-20
	2
	7
	4
	17
	1
	20
	-
	-
	7
	11

	
	>20
	1
	4
	2
	8
	-
	-
	-
	-
	3
	5

	Jaintia n=23
	<1
	5
	50
	2
	25
	2
	67
	2
	100
	11
	48

	
	1-5
	2
	20
	2
	25
	1
	3
	-
	-
	5
	22

	
	5-10
	2
	20
	4
	50
	-
	-
	-
	-
	6
	26

	
	10-15
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	15-20
	1
	10
	-
	-
	-
	-
	-
	-
	1
	4

	Garo n=16
	<1
	2
	22
	2
	3
	-
	-
	1
	100
	5
	31

	
	1-5
	5
	56
	1
	17
	-
	-
	-
	-
	6
	38

	
	5-10
	1
	11
	2
	33
	-
	-
	-
	-
	3
	19

	
	10-15
	1
	11
	1
	17
	-
	-
	-
	-
	2
	13


From the figures in Table IX it is revealed that the duration of the disease in most of the subjects were less than a year. Among the Khasis 33 per cent, 29 per cent and 60 per cent of the subjects had been suffering from diabetes, hypertension and cancer respectively for less than a year. But in the case of cardiovascular disease it was seen that 40 per cent of the Khasis have been suffering for 5 to10 years. In Jaintia tribe figures on the Table shows that 50 per cent had been suffering from diabetes mellitus for less than one year. In case of hypertension, it is seen that 50 per cent of the Jaintias had the disease for 5 to 10 years. The duration of cardiovascular disease among 33 per cent of the Jaintia was for a period of 1 to 5 years. The Table also reveals that only one subject suffered from cancer among Garos and that was for less than one year. Twenty two per cent and 33 per cent of the Garos had been suffering from diabetes mellitus and hypertension respectively for more than one year.
4. Family history

The distribution of subjects according to the presence of familial tendency for the non-communicable diseases is given in Table X.

TABLE  - X

FAMILIAL TENDENCY OF THE SUBJECTS

                                                                                                                                                                                                N=100

	Type of tribe
	Familial Tendency
	DIABETIC

n=46
	HYPERTENSIVE

n=38
	CARDIOVASCULAR

n=8
	CANCER

n=8
	Total  N=100
	%

	
	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Khasi n=61
	Yes
	8
	57
	9
	69
	4
	44
	8
	53
	1
	50
	2
	67
	2
	67
	1
	50
	35
	57

	
	      No
	6
	43
	4
	31
	5
	56
	7
	47
	1
	50
	1
	33
	1
	33
	1
	50
	26
	43

	Jaintia n=23
	    Yes
	1
	20
	3
	60
	2
	67
	4
	80
	1
	50
	-
	-
	1
	100
	1
	100
	13
	57

	
	No
	4
	80
	2
	40
	1
	33
	1
	20
	1
	50
	1
	100
	-
	-
	-
	-
	10
	43

	Garo n=16
	    Yes
	4
	80
	3
	75
	1
	50
	3
	75
	-
	-
	-
	-
	-
	-
	1
	100
	12
	75

	
	No
	1
	20
	1
	25
	1
	50
	1
	25
	-
	-
	-
	-
	-
	-
	-
	-
	4
	25


Table X points out that among all the tribes there was a high prevalence of family history of the diseases. Among the Khasi and Jaintia tribes 57 per cent of the subjects had a family history of non-communicable diseases. Among the Garos the presence of familial tendency was very high (75 per cent). Among the Khasis it was seen that the presence of familial tendency was high in female diabetics. In Jaintias, the presence of family history for cancer was 100 per cent among male and female subjects. Among Garos also the presence of familial tendency was very high. Thus it is evident that the presence of familial tendency was high among the females of all the three tribal groups compared to males.
5. Signs and symptoms observed in  the selected subjects
The distribution of subjects according to the presence of signs and symptoms is given in Table XI.
TABLE - XI

SIGNS AND SYMPTOMS OF THE SELECTED SUBJECTS

N = 100

	Signs and symptoms 
	Khasi
	Jaintia
	Garo 
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	DIABETES 

	Polydipsia
	4
	7
	-
	-
	4
	25
	8
	8

	Poly urea
	5
	8
	2
	9
	1
	6
	8
	8

	Polyphagia
	2
	3
	1
	4
	2
	13
	5
	5

	Skin Irritation
	1
	2
	-
	-
	-
	-
	1
	1

	Weakness
	12
	20
	6
	26
	2
	13
	20
	20

	Infection
	5
	8
	2
	9
	-
	-
	7
	7

	HYPERTENSION

	Headache 
	12
	16
	8
	35
	7
	44
	28
	28

	Shortness of Breath
	4
	7
	-
	-
	--
	-
	4
	4

	Giddiness / dizziness
	5
	8
	-
	-
	1
	4
	6
	6

	Pain over the heart
	1
	2
	1
	4
	-
	-
	2
	2

	Oedema
	2
	3
	1
	4
	-
	-
	3
	3

	No symptoms
	2
	3
	-
	-
	-
	-
	2
	2

	CARDIOVASCULAR DISEASE

	Fatigue
	3
	5
	-
	-
	-
	-
	3
	3

	Angina pain
	2
	3
	1
	4
	-
	-
	3
	3

	Shortness of Breath
	2
	3
	2
	9
	-
	-
	4
	4

	Oedema
	-
	-
	1
	4
	-
	-
	1
	1

	CANCER

	Difficulty in swallowing
	2
	3
	-
	-
	-
	-
	2
	2

	Ragging cough
	2
	3
	1
	4
	-
	-
	3
	3

	Unexplained weight loss
	3
	5
	-
	-
	-
	-
	1
	3

	Unusual bleeding or discharge
	1
	2
	1
	4
	1
	4
	3
	3

	TOTAL
	70
	
	27
	
	18
	
	
	


 Weakness was the most common symptom among the diabetic It was seen in 20 per cent of the Khasis and 26 per cent of the Jaintias. Polydipsia was also common . This was seen in 25 per cent of the Garos. Headache was a very common symptom among hypertensive. Shortness of breath and giddiness were the other common symptoms seen only in 7 per cent and 8 per cent respectively among the Khasi tribes. Angina and shortness of breath were  common symptom of cardiovascular disease. Cervical cancer patients had unusual bleeding and discharge . Difficulty in swallowing and ragging rough were the symptoms of throat cancer. Unexplained weight loss was seen only in 2 per cent of the Khasi.
6. Prevalence of Complications of Diabetes Mellitus
The distribution of subjects according to the presence of complications of diabetes is given in Table XII.
TABLE - XII

PREVALENCE OF COMPLICATIONS AMONG DIABETICS

                                                                                           N = 46

	Types of complications
	Khasi
	Jaintia
	Garo
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	Nephropathy
	2
	7
	2
	20
	4
	44
	8
	17

	Neuropathy
	5
	19
	1
	10
	-
	-
	6
	13

	Retinopathy
	3
	11
	2
	20
	-
	-
	5
	11

	Hypoglycemia
	3
	11
	-
	-
	-
	-
	3
	7

	Dyslipedemia
	3
	11
	-
	-
	-
	-
	3
	7

	Hypertension
	2
	7
	-
	-
	-
	-
	2
	4

	Ketoacidosis
	2
	7
	-
	-
	-
	-
	2
	4

	Atherosclerosis
	2
	7
	-
	-
	-
	-
	2
	4

	Total 
	22
	80
	5
	50
	4
	44
	31
	67


From the Table XII it is evident that nephropathy was the most common complication followed by neuropathy and retinopathy. Thus it shows the poor management of blood glucose which leads to complications.    Among the subjects who had retinopathy many had undergone surgery to overcome the problem. The prevalence of other complications like hypoglycemia, dyslipedemia, hypertension, ketoacidosis and atherosclerosis was not very high among the selected diabetics.
Analysis of data revealed that 39 per cent of the diabetic had hypertension. Hypertension is an important risk factor for various non-communicable diseases. Fifteen per cent of the diabetics also had gout.  All the subjects were non vegetarians and thus uric acid levels were very high in these subjects.
7. Type of treatment undertaken by the subjects

It was found that 59 per cent of the subjects were on medication and 33 per cent were on insulin injection. Eleven per cent of the subjects did   not take any medicine and were on a diet therapy to stabilise their blood glucose level.
 Thirty nine per cent of the diabetics were on antihypertensive drugs. Among the hypertensive subjects 89 per cent were on antihypertensive drugs, 5 per cent were on diuretic and 13 per cent were on anti-anxiety drugs.
Sixty three per cent of the cardiovascular disease subjects had hypertension. Hypertension was a major risk factor for cardiovascular diseases. It was also stated by World Health Organisation (2002) that hypertension is a risk factor for stoke and coronary heart disease. Thirty eight per cent had fatty liver. Thirteen per cent of the subjects had a high cholesterol level prior cardiovascular disease.
The present study revealed that cervical cancer and lung cancer were highly prevalent among the tribes. It was found that out of eight subjects who had cancer, three females, one each from the three tribes suffered from cervical cancer. Three subjects had lung cancer, one had throat cancer and one had blood cancer.
It was revealed that 50 per cent were involved in chemotherapy and radiotherapy for treating cancer. Thirty eight per cent were on medication and 25 per cent had undergone surgery. Among the subjects who were on medication, it was found that 38 per cent were on antihistamine drugs and only 25 per cent were taking supplements such as calcium tablet.
C. Anthropometric measurements
1. Body Mass Index

The Body Mass Index was calculated from the height and weight of the subjects and the distribution of the selected subjects according to Body Mass Index is given in Table XIII and Figure 3.

TABLE - XIII

DISTRIBUTION OF THE SUBJECTS ACCORDING TO 

BODY MASS INDEX

                                                                                                                N=100
	Body mass index
	Khasi
	Jaintia
	Garo
	Total
	%

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Underweight <18.50
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Normal 

18.50-24.99
	22
	79
	26
	79
	9
	82
	7
	58
	2
	43
	9
	100
	76
	76

	Overweight ≥25
	4
	14
	2
	6
	2
	18
	-
	-
	1
	14
	-
	-
	9
	9

	Pre-obese 25.00-29.99 
	2
	7
	5
	15
	-
	-
	5
	42
	3
	43
	-
	-
	15
	15

	Total 
	28
	100
	33
	100
	11
	100
	12
	100
	7
	100
	9
	100
	100
	100


Table XIII reveals that most of the subjects (76 per cent) had normal Body Mass Index. Nine subjects were classified as overweight and 15 percent were obese with BMI more than 30. Due to the genetic build up of the tribals, there was low prevalence of obesity. Although most of the subjects had a desirable Body Mass Index with a very few being overweight, the prevalence of non-communicable diseases among these subjects was high. According to World Health Organisation Expert Consultation (2004)  the proportion of Asian people with a high risk of Type II diabetes and cardiovascular disease is substantial  at  Body  Mass  Index’s  lower  than  the  existing  World  Health 
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Organisation (WHO) cut-off point for overweight (=25kg / m2). However the cut-off point for observed risk varies from 22kg / m2 to 25kg / m2 in different Asian Population, and for high risk, it varies from 26kg / m2 to 31 kg/m2. 
2. Waist  Hip Ratio

The distribution of subjects according to the Waist Hip Ratio is given in Table XIV and Figure 4.
TABLE - XIV

DISTRIBUTION OF THE SELECTED SUBJECTS ACCORDING TO WAIST  HIP RATIO 
	Waist  Hip Ratio
	Khasi
	Jaintia
	Garo
	Total
	%

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	≤ 0.8
	3
	11
	26
	79
	-
	-
	12
	100
	1
	14
	8
	89
	50
	50

	0.81 - 0.94 
	23
	82
	6
	18
	11
	100
	-
	-
	4
	57
	1
	11
	47
	47

	 ≥0.95
	2
	7
	1
	3
	-
	-
	-
	-
	2
	29
	-
	-
	3
	3


	Total
	28
	100
	33
	100
	11
	100
	12
	100
	7
	100
	9
	100
	100
	100


It is evident from Table XIV that 50 per cent of the subjects had normal waist hip ratio. Only three subjects had a high waist hip ratio. This may be attributed to high fat intake which was common among non-vegetarians. Although obesity is not prevalent among the tribes, on a whole a few subjects (three per cent) had a high waist hip ratio. On the whole Khasis were found to be obese than other tribal groups.
D. Clinical analysis

The distribution of subjects according to the clinical analysis is given in Table XV.
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TABLE - XV

CLINICAL ANALYSIS OF THE SUBJECTS

	Clinical analysis
	Diabetics
	Hypertension
	Cardio vascular
	Cancer
	Total

	A. HAIR

	1. Lack of lustre
	18
	15
	5
	4
	42

	2. Thinness and sparseness
	37
	31
	7
	4
	79

	3. Straightness
	21
	16
	7
	4
	48

	4. Dyspigmentation
	-
	1
	1
	1
	3

	5. Easy pluckability
	2
	3
	3
	4
	12

	6. Alopecia
	1
	-
	-
	4
	5

	B. FACE

	1. Pale
	26
	22
	4
	8
	60

	2. Reddish
	-
	2
	1
	-
	-

	3. Puffiness
	1
	2
	1
	-
	4

	C. EYES

	1. Pale 
	22
	10
	3
	8
	43

	2. Xerosis
	1
	-
	-
	-
	1

	3. Xanthoma
	-
	-
	1
	-
	1

	D. LIPS

	1. Angular Scar
	1
	1
	-
	-
	2

	E. SKIN
	
	
	
	
	

	1. Xerosis
	2
	3
	3
	7
	15

	2. Flaky paint rash or dermotosis
	7
	-
	-
	-
	7

	F. GUMS

	1. Bleeding gums
	1
	-
	-
	-
	-

	Total 
	140
	104
	35
	44
	322


From the figures in the Table XV it is seen that 79 subjects had thinness and sparseness of hair. This was very common among diabetics which was seen in 37 subjects. Alopecia was observed in five subjects who were mainly under chemotherapy for cancer treatment. Straightness of hair was seen in 48 subjects and dyspigmentation was shown only in three subjects. Pale face was found in 60 subjects. This is a clinical symptom which was shown in cancer patient. It was seen in all of the cancer patients. Puffiness of face was commonly observed in cardiovascular disease subjects who had an elevated blood pressure. Twenty diabetic subjects had pale eyes as a clinical symptom.
Flaky paint rashes were common clinical symptom of diabetic which was due to infection. Xerosis was not very common but it was seen in 15 subjects. Only one diabetic was found to have bleeding gums.
E. Dietary pattern

1. Frequency of  foods consumption
The distribution of subjects according to the dietary pattern is given in Table XVI.
TABLE - XVI

DIETARY PATTERN OF SUBJECTS                               N=100
	Food  Items
	Amounts
	KHASI n = 61
	JAINTIA  n =23
	GARO n=16
	Total
	%

	
	
	Frequency of consumption
	Frequency of consumption
	Frequency of consumption
	
	

	
	
	D
	%
	W
	%
	M
	%
	D
	%
	W
	%
	M
	%
	D
	%
	W
	%
	
	

	Cereals
	50-100
	8
	13
	-
	-
	-
	-
	1
	4
	-
	-
	-
	-
	2
	1
	-
	-
	11
	11

	
	100-150
	19
	31
	-
	-
	-
	-
	7
	30
	-
	-
	-
	-
	8
	50
	-
	-
	34
	34

	
	150-200
	16
	26
	-
	-
	-
	-
	8
	35
	-
	-
	-
	-
	6
	38
	-
	-
	30
	30

	
	200-250
	9
	15
	-
	-
	-
	-
	4
	17
	-
	-
	-
	-
	-
	-
	-
	-
	13
	13

	
	250-300
	9
	15
	-
	-
	-
	-
	3
	13
	-
	-
	-
	-
	-
	-
	-
	-
	12
	12

	Pulses
	0-25
	-
	-
	5
	8
	-
	-
	-
	-
	2
	9
	-
	-
	-
	-
	4
	25
	11
	11

	
	25-50
	1
	2
	21
	34
	1
	2
	-
	-
	6
	26
	-
	-
	-
	-
	6
	38
	35
	35

	
	50-75
	-
	-
	13
	21
	3
	5
	-
	-
	6
	26
	1
	4
	-
	-
	5
	25
	28
	28

	
	75-100
	-
	-
	9
	15
	1
	2
	-
	-
	4
	17
	-
	-
	-
	-
	1
	6
	13
	13

	
	100-125
	-
	-
	3
	5
	-
	-
	-
	-
	2
	9
	1
	4
	-
	-
	-
	-
	6
	6

	
	125-150
	-
	-
	2
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	2

	Green Leafy

Vegetables
	0-25
	6
	10
	-
	-
	-
	-
	3
	13
	-
	-
	-
	-
	5
	25
	-
	-
	14
	14

	
	25-50
	15
	25
	1
	2
	-
	-
	5
	22
	1
	4
	-
	-
	3
	19
	1
	6
	28
	28

	
	50-75
	11
	18
	1
	2
	-
	-
	5
	22
	1
	4
	-
	-
	5
	25
	1
	6
	24
	24

	
	75-100
	12
	20
	-
	-
	-
	-
	5
	22
	1
	4
	-
	-
	-
	-
	-
	-
	18
	18

	
	100-125
	6
	10
	-
	-
	-
	-
	2
	9
	-
	-
	-
	-
	-
	-
	-
	-
	8
	8

	
	125-150
	3
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	3
	3

	Other

vegetables
	0-50
	13
	21
	-
	-
	-
	-
	7
	30
	-
	-
	-
	-
	5
	25
	-
	-
	25
	25

	
	50-100
	22
	36
	-
	-
	-
	-
	9
	39
	-
	-
	-
	-
	6
	38
	-
	-
	37
	35

	
	100-150
	11
	18
	-
	-
	-
	-
	3
	13
	-
	-
	-
	-
	3
	19
	-
	-
	17
	17

	
	150-200
	5
	8
	2
	3
	-
	-
	1
	4
	1
	4
	-
	-
	-
	-
	-
	-
	9
	9

	
	200-250
	2
	3
	1
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	3
	3

	Roots and tubers
	0-50
	14
	23
	3
	5
	-
	-
	2
	9
	-
	-
	-
	-
	2
	-
	-
	-
	-
	-

	
	50-100
	13
	21
	3
	5
	-
	-
	6
	26
	-
	-
	-
	-
	5
	-
	-
	-
	-
	-

	
	100-150
	7
	11
	2
	3
	-
	-
	9
	39
	-
	-
	-
	-
	3
	-
	-
	-
	-
	-

	
	150-200
	5
	8
	-
	-
	-
	-
	2
	9
	-
	-
	-
	-
	2
	-
	-
	-
	-
	-

	
	200-250
	6
	10
	-
	-
	-
	-
	1
	4
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Milk and milk products
	0-50
	7
	11
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	13
	1
	6
	18
	18

	
	50-100
	12
	20
	-
	-
	-
	-
	7
	30
	-
	-
	-
	-
	6
	31
	1
	6
	24
	24

	
	100-150
	12
	20
	-
	-
	-
	-
	1
	4
	-
	-
	-
	-
	2
	19
	-
	-
	19
	19

	
	150-200
	11
	18
	-
	-
	-
	-
	1
	4
	-
	-
	-
	-
	
	13
	-
	-
	19
	9

	
	200-250
	5
	8
	-
	-
	-
	-
	2
	9
	-
	-
	-
	-
	-
	-
	-
	-
	7
	7

	Fruits
	0-50
	5
	8
	-
	-
	-
	-
	1
	4
	-
	-
	-
	-
	-
	-
	-
	-
	9
	9

	
	50-100
	14
	23
	2
	4
	-
	-
	7
	30
	-
	-
	-
	-
	3
	19
	-
	-
	25
	25

	
	100-150
	12
	20
	1
	4
	-
	-
	6
	26
	-
	-
	-
	-
	5
	31
	-
	-
	15
	15

	
	150-200
	11
	18
	1
	4
	-
	-
	6
	26
	-
	-
	-
	-
	4
	25
	-
	-
	12
	12

	
	200-250
	12
	20
	1
	4
	-
	-
	-
	-
	-
	-
	-
	-
	1
	6
	-
	-
	7
	7

	Fleshy foods
	0-50
	8
	13
	-
	-
	-
	-
	1
	6
	-
	-
	-
	-
	-
	-
	-
	-
	6
	6

	
	50-100
	14
	22
	2
	8
	-
	-
	7
	43
	-
	-
	-
	-
	-
	-
	-
	-
	26
	26

	
	100-150
	12
	19
	1
	4
	-
	-
	6
	37
	-
	-
	-
	-
	-
	-
	-
	-
	24
	24

	
	150-200
	11
	18
	1
	4
	-
	-
	6
	37
	-
	-
	-
	-
	-
	-
	-
	-
	22
	22

	
	200-250
	12
	19
	1
	4
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	14
	14


   Foot note: D - Daily, W-Weekly, M-Monthly and O-Occasionally 

The figures in  Table XVI show that 100 per cent tribes took cereals  daily .  Rice is a staple food of the tribes, it is one of the most common cereals. It was also observed that the quantity of consumption per day ranged from 50 -300 grams for all tribal groups. Very few consumed 150 grams. These were the subjects who were on a diet therapy such as diabetes mellitus. Other cereals such as wheat, semolina and oats were consumed occasionally.
As the tribes are non vegetarians, pulses do not play an important role in the diet of the tribes. It is seen from Table that pulses were consumed once or twice a week by all the tribal groups. Only two per cent of the Khasis took pulses daily whereas 86 per cent took pulses weekly. The same trend was  seen in the other two tribes. Eighty six per cent Jaintias took weekly and only eight per cent took monthly. Among Garos 94 per cent took weekly. The usage of pulses by the tribes was restricted to a few varieties such as lentils and green gram dhal. Soybeans were taken only after it was fermented.
Green leafy vegetables are readily available in Meghalaya. So it was consumed in large quantity by the tribes.  From the Table it is seen that green leafy vegetables were consumed daily by all the tribes irrespective of disease condition.  Common leafy vegetables are mustard leaves, cauliflower, cabbage, mint, coriander and wild edible plants.  These are consumed in as chutney/salad or in fried form with all the other vegetables.  Very few subjects took green leafy vegetables weekly and monthly which is seen in four per cent of the Khasis who consumed weekly and 12 per cent in each of the Jaintias and Garos.
Other vegetables were consumed daily  by all the tribes it was seen that 86 per cent of the Khasis consumed green leafy vegetables daily and only five per cent weekly. Same trend was observed in other two tribal groups. The common vegetables consumed were beans, pumpkin and squash. Thus it was seen that the tribes consumed varieties of vegetables but the quantity of consumption was inadequate. Yusuf et al., (2004) have stated that consumption of fruits and vegetables is associated with 16 per cent lower risk of cardiac vascular diseases.
Roots and tubers were consumed daily by all the three tribal groups. Seventy three per cent of the Khasis consumed daily and only 13 per cent weekly and two per cent monthly.  Among the Jaintias 96 per cent consumed daily and only four per cent weekly.  Seventy per cent of the Garos consumed daily and only 12 per cent weekly. The most popular tuber consumed was potato. It is included in every meal.  Other tubers  are consumed moderately. These include radish, beetroot, carrot, colocasia and onions. 

Seventy per cent of the Khasis, 47 per cent of the Jaintias and 76 per cent of the Garos consumed milk daily.  Consumption of milk was very low among the tribes due to its scarcity and high cost.  Its intake by the tribes  in urban areas has increase over the years.

Fruits were consumed  daily  by 89 per cent of the Khasis 86 per cent by Jaintia and 81 per cent by Garos. Fruits consumed by the tribes include orange, berries, guava, pineapple, passion fruit, lichi and peaches. Meghalaya is known as the land of fruits and large varieties of seasonal fruits were consumed by all the tribes in large quantities.
Sugar and jaggery  were consumed by all the tribes daily. Sugar and jaggery were restricted only by 19 percent of the diabetic. Large quantity of sugar (15 to 20 gram per day) was consumed due to the endless cups of tea they consumed. 

Tea is a popular beverages which was taken daily. Coffee is not frequently consumed by the tribals. The amount of tea consumed by the subjects ranged from 300 to 400 ml per day. It was taken with or without milk. This beverages was taken twice to four or five times a day between meals. Cold drinks were consumed occasionally. Squash is consumed by all especially during the hot summer months.

Consumption of alcohol is not a habit of the tribes but due to urbanization and modernization alcohol consumption was prevalent in some subjects. Alcoholic beverages were taken daily only by  male subjects. Subjects who had cardiovascular disease usually consumed large amount of alcohol ranging from 500-700 ml per day prior to the diagnosis of the diseases. Due to excess consumption of alcohol most of the cardiovascular disease subjects suffered from fatty liver and this has also hastened the occurrence of complications among the diabetics.

2. Consumption of junk foods

The distribution of subjects according to the consumption of junk foods is given in Table xviI.
TABLE - XVII

CONSUMPTION OF JUNK FOODS BY THE SUBJECTS
              N=100
	Junk foods*
	Khasi n=61
	Jaintia n=23
	Gard n=16
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	Pastries 
	22
	36
	9
	39
	8
	50
	39
	39

	Mixtures 
	21
	34
	7
	30
	3
	19
	31
	31

	Potato chips 
	15
	25
	6
	26
	3
	19
	24
	24

	Chops 
	9
	15
	5
	22
	4
	25
	18
	18

	Bhel puri 
	10
	16
	3
	13
	3
	19
	16
	16

	Ice cream 
	6
	10
	3
	13
	3
	19
	12
	12

	Pani puri 
	4
	7
	2
	9
	5
	31
	11
	11

	Hot dogs 
	6
	10
	2
	9
	3
	6
	11
	11

	Pizza 
	5
	8
	2
	9
	1
	6
	8
	8

	Ham burger 
	3
	5
	1
	4
	2
	13
	6
	6


* Multiple response
Consumption of junk foods has increased among the tribals. It is very popular among the adolescents.  But this habit continued to persist till middle age for some subjects. Table XVII displays the common junk foods  consumed by the subjects. It is seen that pastries, mixtures potato chips were the most popular junk items. These junk items were eaten between meals. Pastries were consumed by most subjects  and it was a common snack item at tea time. Potato chips either locally prepared or homemade were consumed by 24 per cent of the subjects. This is very high in salt and fats and thus may promote various chronic diseases. Chops made of fleshy foods and potato were consumed by 18 per cent of the subjects. This is deep fried in either butter or oil and may contain trans fats and lot of calories. Thus, fast foods consumption seemed to be very high among the selected tribes. Ramachandran et al., (2002) have indicated that fast foods are fats and calorie rich are causes for the rising prevalence of diabetes and cardiovascular diseases. With modernization new ice cream parlour are seen in most corners of the city leading to harmful effects. 

3. Type of oil used in cooking 

The distribution of subjects according to the type of oil based in cooking is given in Table XVIII.

TABLE - XVIII
  Type of oil used by the subjects             N=100

	Type of oil*
	Khasi n=61
	Jaintia n=23
	Gard n=16
	Total
	%

	
	N
	%
	N
	%
	N
	%
	
	

	Mustard oil 
	58
	95
	19
	83
	14
	88
	91
	91

	Sunflower oil
	4
	7
	    -
	-
	-
	-
	4
	    4

	Refined vegetable oil 
	51
	84
	17
	74
	2
	13
	70
	70


* Multiple response
The figures in Table XVIII show that mustard oil was the main oil used by the tribals for cooking. Ninety one per cent of the subjects used mustard oil as the main oil in cooking followed by refined vegetable oil and            sun flower oil. Some subjects used both mustard oil as well as refined vegetable oil. Mustard oil find its usage in cooking fleshy foods like beef and fish although many of the subjects also used it in cooking vegetables. Refined vegetable oil was used by the subjects in frying vegetables and snack. Consumption of traditional foods by the tribes revealed that Ja shulia which is a sticky rice was consumed by 80 per cent of the subjects.   Ingredients used in their preparation are rice, corn, jaggery and sesamon seeds.  These snacks are mainly prepared by steaming. The techniques used to make these snacks are also being restricted to a smaller population. These nutritious traditional snacks were sold at low cost in the local market but they have loss their popularity among the younger generation in comparison to the junk foods. 

4. Use of Processed Foods

With increased urbanization and influence from the western countries processed foods are gaining popularity among the high income tribals who work in the city. Pickles and preserved foods like jams, squashes and jellies were highly popular among the subjects.  Being a non vegetarian society processed foods like sausages, bacons, salami have now emerged as a favourite among most of the tribes. 
5.Diet Therapy

Fifty seven per cent of the subjects were on a diet therapy and only 39 percent were not following any diet therapy. Although most of the subjects do not have proper knowledge of the diseases they were not reluctant to follow the diet sheet provided to them by their dietitians. Among hypertensive subjects their diet therapy was mainly concentrated on salt restriction but they do not have much information aloud the restriction of green leafy vegetables that are high in sodium. Among the subjects who had cancer, only 1 percent was found to avoid carcinogenic foods, this is due to the ignorant of the people regarding the disease.
F. Life style pattern

1. Physical exercise

It was found out that 48 per cent of the subjects exercised daily and 52 per cent did not exercise. Because of health consciousness and disease condition they were compelled to exercise. Only 50 per cent of the subjects were involved in regular exercise. Inspite of the disease conditions rest of the subjects did not undertake any exercise.

2. Type of exercise

Heavy exercises were not preferred by most of the subjects. Thirty nine per cent of the subjects exercised by walking and only few did jogging and skipping. Walking, jogging and skipping were the common exercises found among the selected subjects. The subjects reported that they performed the exercise for a period of 30 to 35 minutes daily.

3. Tobacco consumption

Consumption of tobacco was very popular among the tribes as it is a part of their ancient culture.  Consumption of tobacco was high among all the tribal groups.  It was very high among the Garos than the other two tribes.  It was found out that tobacco was consumed by all the subjects who were suffering from cancer.

Thirty six  of the subjects had the habit of chewing tobacco, 3 per cent smoked and 21 per cent of the subjects had the habit of both chewing and smoking tobacco.  Smoking was highest among Garos. Smoking tobacco was prevalent only among men while chewing tobacco was common among both male and female.

4. Stress

Stress was common among all the subjects suffering from various diseases. 80 per cent of the subjects experienced stress whereas only 13 percent did not have any form of stress.  Stress was found to be very high among diabetics and hypertensive subjects.  The type of stress seen in these subjects was acute and chronic stress.  Fifty per cent of the subjects had acute stress and only 23 percent had chronic stress.  Chronic stress was very common among the subjects who belonged to the business classes.  

5. Reasons for stress

The common cause for stress was family problems followed by personal problems and workload.  Due to stress in workload which is seen in (30 per cent) of the subjects most of them experienced low appetite which led to skipping of meals.

6. Stress management

Sixty seven per cent of the subjects managed stress by relaxation.  Although most of the subjects hardly have the time to relax, they usually relaxed with their family during the evening hours after their work.  Taking medicine to control stress was seen in a few (5 per cent).  Playing outdoor and indoor games was not popular.  Music was enjoyed by most of the subjects. 

7. Type of recreation

Watching television, participating in family get together, listening to music, playing games and reading books were the normal relaxation methods followed by the tribes.

G. Biochemical analysis 

The results of the biochemical parameters analysed are presented in Table XIX. The individual values are presented in Appendix V. 

Table - xix
Mean biochemical values analysed for the selected subjects

	Disease condition
	Parameter
	Present Values
	Normal Values

	Diabetes mellitus
	Fasting blood glucose(mg/dl)
	139.17±2
	80-100

	
	Post prandial blood glucose(mg/dl)
	192.67±52.55
	120-140

	Hypertension
	Systolic blood pressure(mm/Hg)
	150.00±26.83
	<120

	
	Diastolic blood pressure(mm/Hg)
	92.50±10.84
	<80

	
	Total cholesterol(mg/dl)
	155.98±45.43
	<200*

	
	Triglycerides(mg/dl)
	135.42±39.17
	<150*

	
	High density lipoprotein (mg/dl)
	35.79±19.17
	40*

	
	Low density lipoprotein (mg/dl)
	126.15±32.77
	<100*

	Cardiovascular diseases
	Total cholesterol(mg/dl)
	192.50±43.44
	<200*

	
	Triglycerides (mg/dl)
	130.33±31.29
	<150*

	
	High density lipoprotein (mg/dl)
	38.00±5.65
	40*

	
	Low density lipoprotein (mg/dl)
	107.83±37.93
	<100*

	Cancer
	Haemoglobin (g)
	9.90±2.01
	11.5-16.5

	
	White blood cells count (No./cm)
	4966.66±1997.66
	4000-11000


* Ncep 

The data presented in Table XIX indicate that both fasting and post prandial blood glucose values were greater than the normal values. The post prandial blood glucose level had exceeded the renal threshold level of 180mg/dl. Hence the subjects would have had glycosuria also. 

In the case of hypertensives both systolic and diastolic blood pressures showed increased levels but the lipid profile was normal except high density lipoprotein which was in the borderline of 35mg/dl. 

In the case of cardiovascular disease patients only total cholesterol level was in the border line. Triglyceride, high density, low density lipoprotein levels were normal. 

The haemoglobin level of cancer patients was very low (9.9gm/dl). White blood cell count was also less nearing the lower border of the normal count. It was found out that cancer patients had undergone chemotherapy which was responsible for the low haemoglobin and white blood cells count.

Correlation of lipid profile and fat intake of hypertensive and cardiovascular disease patients

Table XX shows the result of correlation analysis between lipid profile and fat intake of hypertensive and cardiovascular disease patients. 

Table – xx

Correlation between lipid profile and fat intake

	Fats intake (g)
	Cholesterol (mg/dl)
	Triglyceride (mg/dl)
	High density lipoprotein (mg/dl)
	Low density lipoprotein (mg/dl)

	Hypertensive
	-0.421ns
	0.072ns
	-0.456ns
	0.255ns

	Cardiovascular disease patients
	0.458ns
	0.444ns
	-0.311ns
	0.452ns


It is evident from Table XX that both in hypertensive and in cardiovascular disease patients, statistically significant correlation did not exist between fat intake and lipid profile. Though lipid intake was high among the selected subjects, blood lipid levels were normal. 

The results of the study brought out the fact that the incidence of non communicable diseases among the Khasis, Jaintia and Garos was directly proportional to the total population of each tribal group. These tribal subjects did not follow any traditional medical practices. As most of them were educated, they followed modern methods of allopathic treatment. Traditional food practices and traditional food habits were slowly disappearing which could have been the reason for increased prevalence of diseases.

V. SUMMARY AND CONCLUSION

The present study on “Epidemiology of Non Communicable Diseases among the Tribes of Meghalaya”, was undertaken to explore the health condition of the tribal communities living in Shillong city of Meghalaya. There is dearth of information on prevalence of non communicable diseases in this area. Hence this study was conducted to assess the prevalence of non communicable diseases namely diabetes mellitus, hypertension cardiovascular diseases and cancer among the tribes of Meghalaya and to find out the etiology in terms of dietary transition and impart diet counselling.
Eight areas in Shillong namely Mawkhar, Mawlai, Laban, Laitumkhrah, Nongthymmai, Umpling and Jaiaw which are thickly populated were selected for locating the sample. Subjects suffering from selected non communicable diseases were identified using simple random sampling. Subjects in the age range of 40 to 60 years were chosen from the three tribal groups namely Khasi, Jaintia and Garo. A total number of 100 subjects comprising of 61 Khasis, 23 Jaintias and 16 Garos were identified as subjects suffering from non communicable diseases.
An interview schedule was formulated to gather information regarding socio-economic status, health status, dietary pattern and life style pattern. Apart from this, clinical symptoms of the diseases, body dimensions and selected biochemical parameters were also analysed. Body Mass Index and Waist Hip Ratio were calculated for all the selected subjects.
After analysis of the data, diet counselling was undertaken to help the subjects improve their health condition. Lecture method and personal counselling were used for diet counselling  along with the pamphlets developed by the investigator.

The results of the study revealed that 

1. Occurrence of various diseases was maximum during 55 to 60 years of age. This age group was found to be the critical age when several diseases emerged.
2. Nuclear family system was predominant compared to joint family system among the selected tribal families.
3. Literacy rate among the selected subjects was very high with 89 per cent literates which is much above the national average. Literacy rate was also equal for male and female subjects.

4. Employment in the government sector was more compared to employment in private sectors and personal business.

5. In accordance with employment status 67 per cent of the tribes belonged to high income group. More number of Garo tribes were in high income group followed by Khasis and Jaintias.

6. Ten to 30 per cent of the total income was spent on foods. As the income increased percentage of money spent on food decreased.

7. Diabetes mellitus, hypertension, cardiovascular diseases and cancer were the four non communicable diseases that were most prevalent in Shillong city.

8. Prevalence of non communicable diseases was more among Khasis followed by Jaintia and Garo tribes.

9. In was found out that the onset of diseases was maximum between 50 to 55 years. Prevalence of diabetes mellitus and cardiovascular diseases was more compared to prevalence of cancer. The rate of prevalence of cancer had increased during the past five years. Genetic predisposition was more in the case of diabetes mellitus compared to cancer.                    The symptoms of the diseases were common among all the tribes.

10. Many of the diabetics (67 per cent) were found to suffer from complications of diabetes mellitus. The common complications were nephropathy followed by neuropathy, retinopathy, dyslipedemia and hypertension. As literacy rate was high among the tribes, the tribes were following allopathic treatment for their diseases. Seventy six per cent had normal Body Mass Index. None of the subjects were underweight. Overweight and preobesity were present in nine and 15 per cent of the subjects respectively. On the basis of Body Mass Index and Waist Hip Ratio, Khasi tribes were found to be obese followed by Jaintias and Garos.

11. The diet of the tribes was monotonous with large quantities of cereals and very little pulses and legumes. All the tribes were non vegetarians and fleshy foods had important part in the daily diet which contributed to the protein content of the diet.
12. Green leafy vegetables, other vegetables and milk and milk products consumption was low while consumption of fruits, tubers and sugar and jaggery was more. Diabetic subjects did not have sugar and jaggery. Tea consumption was very high which contributed to increased sugar and jaggery consumption.

13. It was alarming to note that there was a gradual increase in the consumption of fast foods.

14. Mustard oil was the cooking oil used by more than 90 per cent of the selected subjects. Along with mustard oil, sunflower oil and refined groundnut oil were used for frying the foods.

15. The traditional snack consumption pattern showed discontinuation of many traditional snacks. Lack of time, lack of knowledge and lack of cookware suitable for the preparation of traditional foods were the reasons for discontinuation of traditional food consumption.

16. Preserved foods and processed non vegetarian foods were found to emerge as the favourite among the tribes.

17. The frequency of consumption of processed foods had increased recently.

18. Only 57 per cent of the diabetics followed dietary restrictions while 39 percent did not follow any diet restrictions.

19. With regard to disease conditions namely cardiovascular diseases hypertension and cancer, the tribals did not have the knowledge of dietary recommendations.

20. Physical inactivity and sedentary life style and lack of exercise were very common among the selected subjects.

21. Consumption of tobacco was very popular among the tribes. This practice was more prevalent among the Garos compared to the other tribes. Tobacco was both chewed and smoked. Cigarette smoking was very high among the Garos with 57 percent of them having this practice.

22. Family problems, personal problems and financial problems along with occupational work load were mentioned as contributory factors for stress.

23. Relaxation by watching television, listening to music and playing games were followed by some of the subjects.

24. The analysis of the biochemical parameters revealed that the diabetics had blood glucose level higher than the normal values. The blood pressure of the hypertensives was found to be greater than the normal values. In the case of cardiovascular disease subjects the lipid profile did not show much deviation from the normal values.
25. The blood haemoglobin and white blood cells count of the cancer patients were very low.
26. The correlation analysis between lipid profile and fat intake of hypertensive and cardiovascular disease patients did not show any significant correlation between the values.

The present study pointed out the fact that the incidence of non communicable diseases is on the rise among the different tribal groups of Meghalaya. The literacy rate had increased and at the same time the traditional food practices and life style of the tribes have greatly changed.                  These changes have influenced the incidence of non communicable diseases. There is an urgent need to educate and enlighten these tribal groups to prevent the onset of diseases and keep them healthy.   
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APPENDIX - I

EPIDEMIOLOGY OF NON-COMMUNICABLE DISEASE 

AMONG THE TRIBES OF MEGHALAYA

Interview Schedule 

Socio economic Status

1. Name of the Interviewer

:

2. Name of the Interviewee

:

3. Name of the head of the family
:

4. Address



:

5. Type of Tribe 


:

6. Type of family 


:

Joint (  

Nuclear (
7. Religion

8. Composition of the family

	Name of members
	Relation to the head
	Marital Status
	Age in years
	Education
	Occupation
	Income per month

	
	
	
	
	
	
	


9. Other sources of income

:

10.  Total family Income


:


11.  Monthly Expenditure for food
:

	Food
	Rupees Spent
	Percentage

	
	
	


12. Type of food 

Vegetarian 

Non Vegetarian 

Ova vegetarian 

Health status

1. Do any member of your family suffer from 

· Diabetes mellitus 

· Hypertension 

· Cardio vascular diseases 

· Cancer 

· Others (specify) 

2. Month ,year and age when diagnosed  with the above disease

3. How long have he/she been suffering from the disease 

4. Past medial History 

· Hypertension 

· Ulcers 

· Gestational diabetes 

· High cholesterol 

· Benign / malignant tumor 

· Others (specify)

5. Family history of the disease 

6. Present complaint (signs and symptoms)

7. Treatment undergoing at present

8. What is the alternative treatment you are undergoing

Others (specify)

9. Any other complications of the disease 

10. Medication 
	Medicines
	Dose
	Purpose 

	
	
	


abcD analysis

Anthropometry

Height  (cms)


:

Weight (kg) 


:



Body Mass Index

:

Desirable Body Weight (kg) 
: 

Usual Body Weight (kg)
:

Waist Circumference (cms)
:

Hip Circumference (cms)
:

Waist hip ratio


:

Biochemical analysis 

lipid profile 
	LDL
	Category
	Patients value 

	<100mg/dl
	Optimal
	

	100-129mg/dl
	Near optimal 
	

	130-159mg/dl
	Borderline high 
	

	160-189mg/dl
	High 
	

	( 190mg/dl
	Very high
	


	HDL 
	Category
	Patients value 

	<40mg/dl
	Low 
	

	( 60mg/dl
	High 
	


	Triglyceride 
	Category
	Patients value 

	<150mg/dl
	Normal 
	

	150-199mg/dl
	Borderline high 
	

	200-499mg/dl
	High 
	

	( 500mg/dl
	Very high
	

	Total cholesterol 
	Category
	Patients value 

	<200mg/dl
	Desirable 
	

	200-239mg/dl
	Borderline 
	

	( 240mg/dl
	High 
	


HYPERTENSION

	Category
	Systolic

(mmHg)
	Diastolic

(mmHg)
	Patients value

	Optimal
	<120
	<80
	

	Normal
	<130
	<85
	

	High
	130-139
	85-89
	

	Stage 1
	140-159
	90-99
	

	Stage 2
	160-179
	100-109
	

	Stage 3
	( 180
	N ( 110
	


Diabetes mellitus

	Criteria (mg/dl)
	Category
	Patients value

	Normal

	80-120
	Random
	

	<110
	Fasting value 
	

	<140
	Post Prandial  Value 
	

	Impaired Glucose Tolerance

	( 110-126
	Fasting value
	

	( 140 and <200
	Post Prandial  Value
	

	Diabetes

	( 126mg/dl
	Fasting value
	

	( 200mg/dl
	Post Prandial  Value
	


Clinical analysis 

	Group I
	Group 2
	Group 3

	Known signs to be of value
	Signs that need further investigation
	Some signs not related to nutrition

	HAIR

Lack lustre 

Thinness and spareness

Straightness

Dyspigmentation 

Easy pluckability 
	
	Alopecia

	Face 

Diffuse depigmentation 

Moon face
	Perinasal veins 
	

	eyes 

Pale conjunctiva 

Bilot spots 

Conjunctival xerosis  corneal xerosis 

Keratomalacia
	Xanthomata
	

	lips 

Angular stomatistis

Angular scars 

Cheilosis 
	Chronic depigmentation of the lower lip 
	

	tongue 

Oedema of tongue 

Scarlet or raw tongue 

Magenta tongue 
	Fissures 
	Pigmented 

	glands 

Thyroid enlargement
	
	

	skin

Xerosis 

Follicular hyperkerotosis 

Flaky – paint rash or dermatosis 
	Thickening and pigmentation of pressure point
	

	gums 

Spongy, bleeding gums
	Recession of gums
	


  DIETARY PATTERN

	Food
	FREQUENCY  OF INTAKE WITH  QUANTITY

	
	Daily
	Weekly 
	Monthly 
	Occasionally

	CEREALS:

Raw rice 

Boiled rice 

Wheat 

Maida 

Rice flakes 
	
	
	
	

	PULSES &

Red gram dhal

Black gram dhal 

Green gram dhal

Horse gram dhal

Soyabean  
	
	
	
	

	LEAFY VEGETABLES 

Amaranth 

Beet greens 

Cabbage 

Cauliflower greens 

Celery leaves 

Coriander leaves

Fenugreek leaves  
	
	
	
	

	Roots & tubers 

Banana rhizome 

Beet root 

Carrot 

Colocasia 

Onion 

Potato
	
	
	
	

	Other vegetables

Brinjal 

Broad beans

Cauliflower

Colocasia stem 

Cucumber

Drumstick 

Giant chillies 

Jack fruit

Pumpkin 

Snake gourd 

Sundakai
	
	
	
	

	Nuts & oil seeds 

Almond 

Cashewnut 

Coconut (dry)

Groundnut 

Mustard seeds 

Walnut
	
	
	
	

	Condiments & spices 
Candamom 

Chillies dry 

Cloves dry 

Coriander 

Cumin seeds 

Fenugreek seeds 

Garlic dry 

Lime peal 

Mango powder 

Pepper dry (black) 

Tamarind pulp 

Turmeric
	
	
	
	

	fruits 

Amla

Apple 

Apricot fresh 

Bael fruit 

Banana ripe 

Cherries red 

Currant black dates Grapes 

Others specify
	
	
	
	

	fleshy foods 

Mutton 

Beef 

Pork 

Fish fresh 

Fish dry 

Chicken 

Others (specify)
	
	
	
	

	milk & milk products

Milk (cows)

Curd 

Cheese

Paneer 

Skimmed milk

Others(specify)
	
	
	
	

	oils 

Butter 

Ghee 

hydrogenated oil

Cooking oil 

Others(specify) 
	
	
	
	

	sugars

Sugar cane 

Honey

Jaggery

other(specify)
	
	
	
	

	beverages (nonalcoholic)
Tea

Green tea 

Coffee

Soft drinks 

beverages (alcoholic)
Rum 

Beer 

Whisky 

Brandy 

Gin 

Vodka

Local alcohol

Foreign alcohol

Others (specify)
	
	
	
	


Methods of cooking

	Food items
	Boiling 
	Steaming 
	Frying 
	Roasting 
	Baking / Smoking / Grilling
	Fermentation
	Others  (specify)

	
	
	
	Shallo​w fat frying
	Deep fat frying 
	
	
	
	

	Cereals 
	
	
	
	
	
	
	
	

	Pulses 
	
	
	
	
	
	
	
	

	Green leafy vegetables
	
	
	
	
	
	
	
	

	Other vegetables 
	
	
	
	
	
	
	
	

	Roots and tubers 
	
	
	
	
	
	
	
	

	Fruits 
	
	
	
	
	
	
	
	

	Fleshy food

· Meat 

· Fish 

· Chicken 

· Mutton

· Other (specify)
	
	
	
	
	
	
	
	


Consumption of junk foods

1. Do you have the habit of taking junk foods?

Yes  ( 


No (         
2. If yes then, how often do you take them 

Daily   ( 

Weekly   (

Occasionally   (
Frequency of intake

	Junk items
	Daily
	Weekly
	Monthly
	Occasionally
	Quantity

	Bhel puri 
	
	
	
	
	

	Pani puri 
	
	
	
	
	

	Potato chips 
	
	
	
	
	

	Ice cream 
	
	
	
	
	

	Hamburger 
	
	
	
	
	

	Chops 
	
	
	
	
	

	Pastries 
	
	
	
	
	

	Mixtures 
	
	
	
	
	

	Pizza 
	
	
	
	
	

	Hot dogs 
	
	
	
	
	

	Any other (specify)
	
	
	
	
	


3. What types of oil do you use for cooking?

1. Mustard oil 

2. Soyabean oil 

3. Groundnut oil 

4. Olive oil 

5. Sunflower oil 

6. Coconut oil 

7. Refined vegetable oil 

8. Other (specify)

4. Mention the quantity you consume per day.

1-10mg  (        10-20mg  ( 
20-30mg  (
    30-40mg  (    40-50mg (
Consumption of traditional snacks

	Junk items
	Daily
	Weekly
	Monthly
	Occasionally

	1. Pu maloi 
	
	
	
	

	2. Pu tharo 
	
	
	
	

	3. Pu khlein 
	
	
	
	

	4. Pu doh 
	
	
	
	

	5. Pu hadem 
	
	
	
	

	6. Pu nei 
	
	
	
	

	7. Pu syep 
	
	
	
	

	8. Ja shulia 
	
	
	
	

	9. Rymbai ja
	
	
	
	


5. Do you use any of these processed foods 

1. Pickles 

2. Preserved foods (jams, jellies, squash, others (specify)

3. Canned foods (fish, fruits) (others specify)

4. Dried foods (meat, fish, fruits) 

5. Others (specify)

6. How often do you consume them 

Daily   (
 
Weekly   (

Monthly   (

Occasionally  ( 

7. Do you follow any diet therapy 

Yes  ( 


No  (
8. For what disease do you follow a diet therapy?

· Hypertension 

· Diabetes 

· CVD (Cardio vascular disease) 

· Low fat diet 

· Cancer 

· Obesity

Life style pattern

1. How many meals do you consume per day 

1    (


2    (


3    (


4    (
2. Please list down the meals 

1.

2.

3.

4.

3. Which meal do you often skip 

1. Breakfast 

2. Lunch 

3. Brunch 

4. Tea 

5. Dinner 

4. Do you exercise 

Yes  ( 


No  (
5. What type of exercise you often do 

· Jogging 

· Skipping 

· Swimming 

· Walking 

· Visit a gym 

· Other (specify)

6. How long do you exercise 

15 minutes 
(
30 minutes 
(
45 minutes  (
7. Do you have the habit of taking tobacco 

Yes  ( 


No  (
8.  How often do you take tobacco 

Daily   (
      Weekly   (
   Monthly   (

Occasionally  ( 

9. In which form do you take tobacco 

Chewing   (

Smoking   (


Both  (
10. Do you have the habit of smoking 

Yes  ( 


No  (
11. How many cigarettes  / cigar / beedi / pipe do you smoke 

5-10   (

10-20   (

20-30   (

30-40  (
12. Do you often experience stress 

Yes  ( 


No  (
13. If yes give reasons 

1) Work load 
(
2) Personal problems         
(
3) Financial problems 
(



4) Family problems      (
5) Others (specify)       (  

14. How do you manage stress 

1. Medicines 

(
2. Relaxing 

(
3. Playing games   
(
4. Listening to music  (
5. Others (specify)      (          

15. What type of stress do you experience? 

Acute stress   (


Chronic stress  ( 

16. Do you have time for recreation and entertainment?

Yes  ( 


No  (
17. What type of recreation do you engage yourself

a) Reading 
            (
b) Playing game 
(
c) Watching television 
(




d) Listening to music 
           (
e) Family / friends get together   (
f) Others (specify)
                        (
APPENDIX - II

Measurements of Body Dimensions 

	
	Height

(cm)
	Weight
	Body mass index
	Waist circumference

(cm)
	Hip circumference
	Waist to hip circumference

	1
	171
	67
	22.95
	87.5
	97.5
	0.90

	2
	167
	65
	23.30
	87.5
	95
	0.92

	3
	165
	64
	23.53
	87.5
	95
	0.92

	4
	159
	53
	20.95
	97.5
	105
	0.93

	5
	150
	55
	24.44
	85
	92.5
	0.92

	6
	154
	56
	23.63
	87.5
	97
	0.90

	7
	173
	65
	21.74
	80
	87.5
	0.91

	8
	150
	58
	25.78
	95
	105
	0.90

	9
	165
	60
	22.06
	87.5
	97.5
	0.90

	10
	160
	60
	23.44
	87.5
	95
	0.92

	11
	153
	56
	23.93
	95
	115
	0.83

	12(1)
	160
	62
	24.22
	97.50
	115
	0.85

	13(2)
	161
	64
	24.71
	97.50
	110
	0.89

	14(3)
	165
	68
	25
	112
	130
	0.86

	
	Khasi
	Female
	Diabetics
	
	
	

	1
	145
	52
	24.76
	87.5
	99
	0.88

	2
	145
	48
	22.86
	75
	87
	0.86

	3
	144
	48
	23.19
	72.5
	82.5
	0.88

	4
	165
	66
	24.26
	90
	112
	0.80

	5
	150
	60
	26.67
	87
	105
	0.83

	6
	143
	50
	24.51
	90
	110
	0.82

	7
	145
	55
	26.19
	92.5
	110
	0.84

	8
	142
	55
	27.23
	85.5
	115
	0.74

	9
	150
	51
	22.67
	75
	105
	0.71

	10
	149
	45
	20.27
	75.50
	97.50
	0.77

	11(4)
	147
	47
	21.76
	75
	87.50
	0.86

	12(5)
	145
	42
	20
	62.5
	80
	0.78

	13(6)
	150
	53
	23.56
	87.50
	117.50
	0.74

	
	Jaintia
	Male
	Diabetic
	
	
	

	1
	160
	58
	22.66
	85
	95
	0.89

	2
	160
	65
	25.39
	105
	110
	0.95

	3
	168
	63
	22.34
	100
	110
	0.91

	4
	160
	59
	23.05
	87.5
	95
	0.92

	5
	165
	58
	21.32
	90
	96
	0.92

	
	Jaintia 
	Male 
	Diabetic 
	
	
	

	1
	150
	60
	26.67
	89
	118
	0.75

	2
	143
	60
	29.41
	80
	112
	0.71

	3
	150
	47
	20.89
	87.50
	100
	0.88

	4
	155
	50
	20.83
	80
	107
	0.75

	5
	150
	60
	26.67
	80
	110
	0.73

	
	Male
	Garo
	
	Diabetic
	
	

	1
	150
	56
	24.89
	87.50
	105
	0.83

	2
	157
	58
	23.58
	90
	101
	0.89

	3
	160
	68
	26.56
	100
	115
	0.87

	4
	158
	57
	22.80
	90
	94
	0.96

	5
	160
	66
	25.78
	105
	110
	0.95

	
	Female
	
	Garo
	Diabetic
	
	

	1
	145
	42
	20
	65
	80
	0.81

	2
	145
	48
	22.86
	62.5
	89
	0.70

	3
	155
	50
	20.83
	70
	95
	0.74

	4
	145
	47
	22.38
	75
	95
	0.79

	
	Male
	Khasi 
	Hypertensive
	
	
	

	1
	144
	45
	21.74
	85
	92.5
	0.92

	2
	147
	50
	23.15
	90
	105
	0.86

	3
	159
	64
	25.30
	94
	97
	0.97

	4
	160
	57
	22.27
	75
	83
	0.90

	5
	161
	60
	23.17
	77
	85
	0.91

	6
	168
	60
	21.28
	95
	105
	0.90

	7(4)
	158
	50
	20
	80
	88.75
	0.90

	8(5)
	160
	62
	24.22
	87.5
	97.5
	0.90

	9(6)
	162
	65
	24.81
	82.5
	95
	0.87

	
	Female 
	Khasi 
	Hypertensive
	
	
	

	1
	142
	45
	22.28
	72.5
	95
	0.76

	2
	155
	52
	21.67
	80
	105
	0.76

	3
	145
	48
	22.86
	75
	95
	0.79

	4
	145
	49
	22.33
	67.5
	80
	0.8

	5
	155
	65
	27.08
	87.5
	117.5
	0.74

	6
	159
	64
	25.30
	89
	120
	0.74

	7
	150
	52
	23.11
	82.50
	112.50
	0.73

	8
	142
	50
	24.75
	87.50
	97.50
	0.90

	9
	150
	48
	21.33
	75
	105
	0.71

	10
	159
	60
	23.72
	69
	85
	0.81

	11
	143
	58
	28.43
	99
	112
	0.88

	12
	165
	63
	23.16
	80
	100
	0.80

	13(1)
	150
	53
	23.56
	80
	105
	0.76

	14(2)
	137
	46
	24.47
	77.50
	97.50
	0.79

	15(3)
	156
	50
	20.58
	75
	95
	0.79

	
	Jaintia
	Male
	Hypertensive
	
	
	

	1
	154
	58
	24.47
	95
	110
	0.86

	2
	155
	50
	20.83
	81
	95
	0.85

	3
	150
	58
	25.78
	90
	102
	0.88

	
	Jaintia
	Female 
	Hypertensive
	
	
	

	1
	145
	42
	20
	62.50
	85
	0.74

	2
	161
	56
	21.62
	87.5
	112.50
	0.78

	3
	155
	50
	20.83
	75
	102.50
	0.73

	4
	143
	58
	28.43
	87.50
	117.50
	0.74

	5
	144
	46
	22.22
	50
	77.50
	0.65

	
	Garo
	Female
	Hypertensive
	
	
	

	1
	149
	50
	22.52
	75
	90
	0.83

	2
	148
	52
	23.74
	85
	105
	0.81

	3
	152
	51
	22.08
	75
	97.50
	0.77

	4
	150
	53
	23.56
	87.50
	115
	0.76

	5
	152
	51
	22.08
	75
	97.50
	0.77

	
	Khasi 
	Male
	With 
	Cardiovascular
	Disease
	

	(4)1
	159
	60
	23.72
	90
	100
	0.90

	(5)2
	163
	59
	22.18
	80
	95
	0.84

	
	Khasi
	Male
	With
	Cardiovascular
	Disease
	

	(1)1
	143
	44
	21.57
	75
	97.50
	0.77

	2
	148
	52
	23.74
	75
	102.50
	0.73

	(2)3
	156
	59
	24.28
	87.50
	115
	0.76

	
	
	
	
	
	
	

	
	Jaintia
	Male
	With
	Cardiovascular
	Diseases
	

	(6)1
	168
	66
	23.40
	82.5
	95
	0.87

	(3)2
	163
	64
	24.06
	95
	107
	0.89

	
	Jaintia
	Male 
	With
	Cardiovascular
	Diseases
	

	1
	150
	45
	20
	72.5
	100
	0.73

	
	Khasi
	Male
	With
	Cancer
	
	

	(5)1
	150
	45
	20
	72.5
	92.5
	0.78

	2
	155
	55
	22.92
	85
	95
	0.89

	3
	158
	60
	24
	95
	110
	0.86

	
	Khasi
	Male
	With
	Cancer
	
	

	(5)1
	150
	45
	20
	72.5
	92.5
	0.78

	2
	155
	55
	22.92
	85
	95
	0.89

	3
	158
	60
	24
	95
	110
	0.86

	
	Khasi
	Male
	With
	Cancer
	
	

	(5)1
	156
	38
	15.64
	52.5
	75
	0.7

	2
	145
	52
	24.75
	84
	97
	0.87

	
	Jaintia
	Male
	With
	Cancer
	
	

	(1)
	155
	53
	22
	87.5
	97.5
	0.90

	
	Jaintiamale
	Female
	With
	Cancer
	
	

	(1)
	142
	56
	27.72
	87.50
	120
	0.73

	
	Garo
	Female
	With
	Cancer
	
	

	
	165
	60
	22.06
	70
	87.5
	0.80


APPENDIX - III

Procedures for Biochemical Test

1. Blood Glucose Estimation 

Jolin-Wu-Method

This is one of the most popular methods of determining glucose in the clinical laboratories of developing countries. It is economical simple, convenient and the results are reasonably reproducible if the test is preformed carefully. Plasma can be used (with fluoride) which is an additional advantage under tropical condition with high heat and poor transportation. Fluoride acts as an inhibitor of glycolysis and prevents the loss of glucose form the specimen while it is waiting for analysis. But the use of fluoride makes the specimen unsuitable for enzymatic assay. The need for the removal of protein slows down the speed of analysis. The values are about 10 to 20 per cent higher than the true sugar value. Because the whole blood value is 15 per cent lower that of the serum and the result is 10 per cent to 20 per cent higher than the true sugar value, ultimately, whole blood figures by the Folin-Wu method are comparable with the modern enzymatic method that uses serum. For developing countries this method has its own merit.

Principle

Glucose on boiling with alkaline copper solution, reduces copper from the cupric to the cuprous state (cuprous oxide). The cuprous oxide so form reduces phosphomolybdic acid to blue coloured molybdenum blue, which is measured colorimetrically. The intensity of the blue colour is proportional to glucose concentration

Procedure

300 ml of distil water, 0.2 ml of blood and 0.2ml of 2/3 N sulphuric acid and 0.2 ml of sodium tungstate solution in a test tube was taken.  It was kept for 20 minutes and centrifuge.  2 ml of supernatant was pippetted out into folin-wu tubes. 0.2-1 ml of standard glucose solution in a series of test tubes, added 2 ml of alkaline copper tartarate solution and the tube was heated in a boiling water bath for 8 minutes and 2 ml of phosphomolybdate to the tubes, cool and make up the solution to 12.5 ml with distilled H2o.  The blue colour solution has to be read in a colorimeter at 660nm.

2. Estimation of serum total cholesterol, triglyceride, high density lipoprotein cholesterol and low density lipoprotein cholesterol

a. TOTAL CHOLESTEROL – ENZYMATIC METHOD

PRINCIPLE
Cholesterol ester + H2O --------------------->   Cholesterol + Fatty acids


Cholesterol + O2 -------------------------->  Cholestenone + H2O2


2H2O2   + Phenol +4-Aminoantipyrine --------------------> Red quinone + 4-H2O

The concentration of cholesterol in the sample is directly proportional to the intensity of the red complex (Red Quinone) which is measured at 500 nm.

PROCEDURE


Ethylene Diamine Tetraacetic Acid (EDTA) or heparinised plasma can also be used as sample.

Dispense into test tubes:
	
	Blank
	Standard
	Test

	Reconstituted Reagent
	1mL
	1mL
	1mL

	Standard
	-
	10 µL
	-

	Sample 
	-
	-
	10 µL


Incubate for 5 minutes at 37ºC Mix and read the sample at 500nm.

b. TRIGLYCERIDES – ENZYMATIC COLORIMETRIC METHOD 

PRINCIPLE


Triglycerides + H2o ------------------------> Glycerol + Fatty acid


Glycerol + ATP -------------------------------> Glycerol – 3 – Phosphate + ADP

Glycerol – 3 – Phosphate + O2 ----->  Dehydroxyacetone Phosphate + H2O2


2H2O2 + 4- Aminoantipyrine + ADPS  -------------------> Red Quinone + 4H2O

GPO
- Glycerol-3-Phosphate Oxidase

ADPS
- N-Ethyl-N-Sulfopropyl-n-anisidine


The intensity of purple coloured compled formed during the reaction is directly proportional to the Triglycerides concentration in the sample and is measured at 546nm.

PROCEDURE 


Ethylene Diamine Tetraacetic Acid (EDTA) or heparinised plasma can also be used as sample.

Dispense into test tubes:

	
	Blank
	Standard
	Test

	Reconstituted Reagent
	1mL
	1mL
	1mL

	Standard
	-
	10 µL
	-

	Sample 
	-
	-
	10 µL


Incubate for 5 minutes at 37ºC. Mix and read the sample at 546nm. The final colour is stable for atleast 30 minutes.
c. HIGH DENSITY LIPOPROTEIN CHOLESTEROL-PHOSPHOTUNG STATE METHOD 
PRINCIPLE


Chylomicrons, very low density lipoproteins and low density lipoprotein fractions is in serum or plasma are separated from high density lipoprotein by precipitation with phosphotungstic acid and Magnesium chloride. After centrifugation, the cholesterol in the high density lipoprotein fraction. Which remains in the supernatant is assayed with enzymatic cholesterol oxidase, peroxidase and the chromogen 4-Aminoantipyrine/Phenol.

PROCEDURE


Ethylene Diamine Teraacetic Acid (EDTA) or heparinesed plasma can also be used as sample.

PRECIPITATION

Dispense into Centrifuge tubes:

	
	 Test

	Sample
	 0.20mL (200µL)

	Precipitating Reagent 2 
	0.20mL (200µL)


Mix well,

Centrifuge at 1500 g or 3500-4000 rpm for 10min. Separate the clear supernatant immediately and determine the cholesterol content.

CHOLESTEROL ASSAY

Dispense in to test tubes:

	
	Blank
	Standard 
	Test

	Reconstituted Reagent
	1mL
	1mL
	1mL

	Standard
	-
	20 µL
	-

	Sample 
	-
	-
	20 µL


Incubate for 5 minutes at 37ºC. Mix and read the sample at 500nm.

d. LOWDENSITY LIPOPROTEIN CHOLESTEROL – CALCULATION METHOD


The Low Density Lipoprotein Cholesterol levels were calculated using the formula:


LDL cholesterol = Total cholesterol – HDL cholesterol – 

3. Estimation of Haemoglobin Cyamet haemoglobin method

Principle – The method measures not only oxyhaemoglobin but also carboxyhaemoglobin and methaemaglobin except sulphhaemoglobin with filter type photo electric calorimeter.  The single relatively broad band of cyamethaemoglobin in the given spectral region has a distinct advantage.  

This method can be modified to determine haemoglobin in any blood in filter paper.

PROCEDURES

1. Exactly 5ml of drapkin solution was measure into a dry test tube from a buiret or pipette. 

2. Exactly 0.02 ml of blood was transferred from a standard haemoglobin pipette into a diluents solution. 

3. The pipetted is rinsed 3 times with the diluents solution without allowing the formation of air bubbles in the solution. 

4. The blood and  the diluents are thoroughly mixed by rotating the tube.

5. 5 ml of the diluents solution was used as blank.

6. 10 minutes time was allowed for the formation of cyanmet haemoglobin.

7. With  green filter, the reading was taken in a photoelectric calorimeter at 540 nm. 

4.Total Leukocyte Count by Haemocytometry

Principle:


Blood is diluted with acid solution which removes the red cells by haemolysis and also accentuates the nuclei of the white cells; thus the counting of the white cells become easy. Counting is done with microscope under lower power (100 x magnification) and knowing the volume of fluid examined and the dilution of the blood, the number of white cells per cu mm (or (L) in undiluted whole blood is calculated. 

PROCEDURE

1. Label an Erlenmeyer flask (25 ml) or a 10 ml - test tube held in a rack. 

2. Pipette 0.38 ml of diluting fluid into the flask using the 1 ml graduate pipette (0.01- ml graduation). 

3. With the help of 20 µL Sahli pipette, draw well mixed anti-coagulated venous blood up to the mark. 

4. Hold the pipette in the horizontal position and wipe the outside of the pipette with absorbent paper or surgical gauze. Check the level of the blood specimen; it should still be on the mark, otherwise repeat step. 

5. Blows the blood into the container with diluting fluid. Rinse the blood pipette (Sahli TC) 3 times and leave it inside the flask. Gently mix the blood well by swirling and wait for 2 minutes for complete haemolysis dilution of the blood is (0.38+0.02) / 0.02 = 20.

6. Fill the counting chamber.. 

7. Place the counting chamber on the stage of the microscope, turn the objective to low power and locate the grid. 

8. Focus on one of the ‘W’ marked areas (which will cover the entire field of view). Each ‘W’marked square is 1 sq mm. 

9. Scan all four ‘W’ marked corner square in order to find out the distribution of cells. Cells are identified by their blue colour with a dark dot in the centre (nucleus). There will be no red cells. 

10. Focus on one of the corner squares and count the white cells systematically, starting from the upper left small square of each ‘W’ square. Apply the same margin rule as for the red cell count i.e. count the cells lying on two adjacent margins, and discard those on the other two margins. 

11. Repeat the entire while cells count on the other side of the chamber (preferably a replicate of the same specimen dilute separately). Make an average of the two sides. (4 sq mm area). 

Appendix – IV 

Pamphlets 

APPENDIX - V

INDIVIDUAL biochemical VALUES of the sUBJECTS
1. diabetics 

	S.No
	Fasting blood sugar
	Post prandial blood sugar

	1
	139 (mg/dl)
	140

	2
	158 (mg/dl)
	163

	3
	125 (mg/dl)
	153

	4
	88 (mg/dl)
	190

	5
	161 (mg/dl)
	235

	6
	164 (mg/dl)
	275


2. Hypertensive 

	S.No
	Fat intake
	Systolic blood pressure (mm/Hg)
	Diastolic blood pressure (mm/Hg)
	Total Cholesterol

(mg/dl)
	Triglyceride

(mg/dl)
	High density  lipoprotein (mg/dl)
	Low density Lipoprotein (mg/dl)

	1
	37.55
	100
	85
	178 
	162.0
	45.2
	100.4

	2
	25.45
	140
	90
	225
	177.2
	68.1
	121.5

	3
	36.81
	130
	80
	93
	89
	14
	97

	4
	28.50
	140
	90
	139
	160.3
	35.82
	104.8

	5
	20.63
	200
	100
	169.9
	86.03
	31.05
	165.9

	6
	66
	160
	110
	131
	138
	21.4
	169


3. Cardiovascular disease patients

	S.No
	Fat intake 
	Total Cholesterol

(mg/dl)
	Triglyceride

(mg/dl)
	High density  lipoprotein (mg/dl)
	Low density Lipoprotein (mg/dl)

	1
	45.40
	225
	150
	45
	125

	2
	32.35
	190
	100
	40
	100

	3
	22.10
	110
	84
	43
	34

	4
	30.93
	190
	134
	35
	128

	5
	20.0
	225
	159
	35
	130

	6
	58.7
	215
	155
	30
	130


4.Cancer disease patient

	S.No
	Haemoglobin (gms) 
	White blood cells (cmm)

	1
	13.5
	3800

	2
	10.6
	8900

	3
	8.5
	4500

	4
	8.8
	4100

	5
	9.5
	4000

	6
	9
	4800
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