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I.  INTRODUCTION

“To keep the body in good health is a duty, for otherwise we shall not be able to trim the lamp of wisdom, and keep our mind strong and clear”.
- Buddha

Health is a positive concept emphasizing social and personal resources, as well as physical capacities. Overall health is achieved through a combination of physical, mental, emotional and social wellbeing.


Physical fitness refers to good body health, and is the result of regular exercise, proper diet and nutrition and proper rest for physical recovery. A strong indicator of the health of localized population is their height and weight which generally increase with improved nutrition and healthcare. Mental health refers to an individual’s emotional and psychological wellbeing. “A state of emotional and psychological wellbeing in which an individual is able to use his or her cognitive and emotional capabilities, function in society, and meet the ordinary demands of everyday life”.


Achieving health and remaining healthy is a active process. Nutrition is an important element for staying healthy and for improving one’s health (http://en.wikipedia.org/wiki/heatlh). Nutrition is the science of nourishing the body. It is the combination of process by which the human body receives and utilizes nutrients which are necessary for carrying out various functions and for the growth and renewal of its components. Nutritional needs change during our lifetime because of physiological, psychological and social changes which influences our meal consumption patterns (Roday, 2007).

“One cannot think well, love well, sleep well, if one has not dined well”


– V. Woolf

A nutritious diet follows the a, b, c, m, v principle, a – adequacy; b – balance, c – calorie control; m – moderation, v – variety. When you choose foods with nutrition in mind, you can enhance your own well-being (Sizer and Whitney, 2003).


Nutrition is the process in which you consume food or nourishing liquids, digest and absorb them and use them for health and growth. Good nutrition play a vital role in providing energy and keeps us vibrant; produce and keep our cells alive and repairs body tissues; prevents diseases and good for the heart; necessary during illness and in recuperating; assists the body in eliminating wastes. So, it is necessary to have a good nutritious diet. 

“When diet is wrong, medicine is of no use. 
When diet is correct, medicine is of no need”

- Ancient Ayurvedic


The food that you take in is going to help you get there or put you in a stupor. If you are dieting, consider the nutritional value of the food you choose to consume. Take food supplements and vitamins to compensate your nutrients deficiency. So, eat right, eat moderately and eat regularly (http://www.about.personal.growth.com/nut.html). If the nutritious diet is not well balance, it may lead to malnutrition.


Malnutrition is defined as impairment of physical and/or mental health resulting from a failure to fulfill nutrient requirements. Malnutrition may result from consuming too little food, a shortage of key nutrients, or impaired absorption or metabolism due to disease (www.usaid.gov/ourwork/humanitarianassistance/ ffp/crg/annex-1.htm). Malnutrition is a medical condition that results from eating too few or too many nutrients. It is best known as the lack of adequate food supplies seen in developing countries and is the biggest killer of children in thee world. Malnutrition can be defined as both under nutrition and over nutrition. Under nutrition occurs when the body is lacking certain nutrients due to poor diet or malabsorption. Over nutrition is where the body is ingesting too many nutrients or there is an imbalance in nutrient levels.


Malnutrition can be caused by many factors, including lack of food, chronic illness, loss of appetite, alcoholism and lack of nutrition education. The malnourished symptoms are extensive weight loss or gain, lethargy, hair and skin problems and poor wound healing (http://yourtotalhealth.ivillage.com/ malnutrition.html). Malnutrition is a group of conditions in children and adults generally related to poor quality or insufficient quality of nutrient intake, absorption or utilization. There are two major types of malnutrition.

· Protein-energy malnutrition - It is also termed as primary malnutrition. It is a result from deficiencies in any or all nutrients. Three types are seen. They are acute, chronic and acute and chronic malnutrition. 
· Micronutrient deficiency diseases - It is also termed as secondary malnutrition. It occurs as a result from a deficiency of                                specific micronutrients (http://www.Ishml.ac.uk/hpu/conflict/epidemiology/ page114.htm).


Kwashiorker is a common type of primary malnutrition that is caused by a diet that is low in protein and certain other nutrients but contains adequate calories, which are derived mainly from carbohydrates. Another form of primary malnutrition is Marasmus which result from a diet that is low in both protein and calories. Secondary malnutrition is the result of an underlying disease which includes; eating disorders like anorexia nervosa or bulimia, cancer and certain digestive system disorders which can eventually cause malnutrition. Some diseases that can lead to secondary malnutrition are beri beri (lack of vitamin B1), pellagra (vitamin disease caused by lack of niacin and protein), rickets (disease caused by lack of vitamin D causing soft bone) and scurvy (vitamin C deficiency disease), anaemia and endemic goiter (mineral deficiency disease) (http://hubpages.com/hub/types-of-malnutrition). In India, total DALYS (Disability Adjusted Life Years) lost due to direct effects of malnutrition is about 15.5 million against a total of 13.3 million. DALY’s in China 6.3 million and other Asian countries 7 million put together. In the case of children, the total direct and indirect damage of malnutrition is atleast about a quarter of the disease burden (Krishnaswamy, 2000).


The prevalence of severe acute malnutrition is estimated to around two per cent in the least developed counties and one per cent in other developing countries (UNICEF Global database on child malnutrition, 2005), which translates to about 20 million severely malnourished children in the world at all time (www.compact forlife.com/malnutrition-treatment). Worldwide, as many as 27 per cent of children younger than age five are underweight. The most common form of malnutrition in the world is iron deficiency, which affects upto 80 per cent of the world population, as many as four to five billion people (Hirsch, 2007).


Eating a healthy, well-balanced diet is the key to avoid many types of malnutrition. Simply increasing the amount of physical activity can help children to achieve a healthy weight without dieting, which can deprive children of nutrients and calories that are essential to growth and development (http://yourtotalhealth.ivilllage.com/malnutrition.html?PageNum=8#8).


Eggs have an excellent nutritive value. Egg contains about two parts white to one part yolk by weight. The whole mixed egg contains about 65 per cent water, 12 per cent protein and 11 per cent fat. Nutritionally, eggs are a good source of fat, proteins, vitamins and minerals, especially iron (Potter, 2006). Chicken eggs are the most commonly eaten eggs. They supply all essential amino acids for humans and provide several vitamins and minerals, including vitamin A, riboflavin, folic acid, vitamin B6, vitamin B12, choline, iron, calcium, phosphorus and potassium. They are also an inexpensive single-food source of protein.


All of the egg’s vitamin A, D and E is the egg yolk. The egg is one of the few foods which naturally contain vitamin D. A large egg yolk contain approximately 60 calories, the egg white contains about 15 calories. A large yolk contains more than two thirds of the recommended daily intake of 300 mg of cholesterol. The yolk makes up about 33 per cent of the liquid weight of the egg. It contains all of the fat in the egg and slightly less than half of the protein and much of the nutrients. It also contains all of the choline and one yolk contains approximately half of the recommended daily intake (http://en.wikipedia.org/ wiki/egg-(food)). 

“Eggs should be consumed irrespective of the day being a sunday or Monday”

- Avantina Sharma.


Eggs provide wide range of health benefits such as egg’s choline will boost up the brain health; egg’s choline reduces inflammation linked to a wide range of conditions including heart diseases, osteoporosis, cognitive decline and Alzheimer’s and type 2 diabetics; promotes heart health; helps in preventing blood clots; protection against age-related muscular degeneration and cataracts; protects eye sight without increasing cholesterol (http://www.whfoods.com/genpage.php? Tname=foodspice&dbid=92). Nutrition experts widely agree that eggs are considered the “nearly perfect” food. But people are consuming it in fewer due to the concern of over cholesterol.


To combat the downturn, the American company claims it has come up with the answer of cracking consumer’s uneasiness about eggs with an innovative new product call HeartLand’s Best, the World’s first value-added egg. Corporate advertising states this is “a real egg that can be eaten regularly without increasing serum cholesterol”. The secret of the value added egg is in the hen’s diet. Hen’s selected to produce these eggs are fed a carefully controlled, low saturated fat diet, enriched with an all-natural supplement of sea kelp, rice bran, alfalfa meal and vitamin E. The supplement known as biotene is blended. Low saturated canola oil (94 per cent saturated fat free) is the only source of fat added to the hen’s diet (http://www.drtomorrow.com/lessons/lessons5/13.html).


Active is a value added farm fresh egg containing Docosahexaenoic acid (DHA), organic Selenium and vitamin E. The enrichment is done by giving special natural feed to the hens. The egg absorbs the nutrient properties from the hen’s diet. Active egg helps boost memory power, visual development, physical performance and emotional stability (www.suganapoultry.com/brands/suguna-value-added-eggs/active.asp).


The Docosahexaenoic acid (DHA) present in Active is essential for the growth and functional development of the brain in infants. DHA is also required for maintenance of normal brain function in adults. The inclusion of plentiful DHA in the diet improves learning ability. DHA is taken up by the brain in preference to other fatty acids. The visual acuity of healthy, full-term, formula fed infants is increased when their formula includes DHA (http://www.ncbi.nlm.nih/ gov/pubmed/10479465).


Organic selenium is of fundamental importance to human health. As a constituent of seleno protein, selenium has structural and enzymic roles, in the latter context being best known as an antioxidant and catalyst for the production of active thyroid hormone. It is needed for the proper functioning of the immune system (http://www.ncbi.nlm/gov/pubmed/10963212). Low plasma selenium status has been associated with senility and cognitive decline in the elderly and with Alzheimer’s disease. Selenium supplementation was observed to reduce the severity of epileptic seizures in children. Selenium supplementation is also reported to improve confused and depressed mental states, mental fatigue and anxiety in adults (http://www.garliselect.com/theroleof seleniumhealth.htm).


Vitamin E plays an important role as an antioxidant, protecting skin and cells from damage by UV rays and free radicals. It is known to reduce fine lines and wrinkles and promotes overall health (www.sugunapoultry.com/brands/ suguna-value-added-eggs/active.asp).


Since it is already known that eggs have a positive impact on health and human well-beings, the present study was aimed to assess the efficacy of Active eggs in growth promotion, with the following objectives,

· To study the socio-economic background of the selected children

· To understand the dietary pattern of the selected children

· To evaluate the impact of supplementation of both ordinary and active eggs on the nutritional status of the pre-school children.

II. REVIEW OF LITERATURE


The literature pertaining to the study entitled “Impact of supplementing value added egg on the nutritional status of the pre-school children” is reviewed under the following headings.:

A)
Importance of Nutrition in Health

B)
Prevalence of Malnutrition among Children

C)
Measures to Combat Malnutrition 

D)
Role of Value Added Foods in Combating Malnutrition 

E)
Role of Eggs in Child Nutrition

A)
IMPORTANCE OF NUTRITION IN HEALTH

 
Dhar (2003) defines nutrition as the science of foods and its relationship to health. It is concerned primarily with the part played by nutrients in body growth, development and maintenance. The word nutrient or “food factor” is used for specific dietary constituents such as protein, vitamin and minerals.


Chillemi (2005) pointed that nutrition is essential to your child’s health. Good nutrition can put a stop to many health problems, including becoming overweight, developing weak bones and developing diabetes. A child’s body prospers on certain nutrients that work together to promote growth and development. There is no specific nutrient or group of nutrients that is more important to a child’s well-being. Leave the junk food and soda at the store. Replace them with fruits, vegetables, nuts and low-fat or non fat milk products.


Salmon (2006) says that parent’s role in their child’s nutrition is very important. To help fertility and general wellbeing, alcohol, tobacco, pollutants and stress should be avoided and vitamins and minerals, essential fatty acids and exercise be increased. In the first three months of pregnancy, all of the child’s organ are formed, so the mother should very carefully modify their diet to help this crucial stage and continue thereafter. By teaching the child good nutritional habits and the benefits of good food, they can be involved in their health.

Kendall (2006) reported that the food and physical activity choices you make everyday affect your health and how you feel today and in future. It may sound trite, but you really are what you eat. Even if you are eating plenty of food, if you are not eating the right kinds of foods to give your body the nutrients it needs to be healthy, you may be losing out on health. Get the most nutrition from your calories. Each one of us has a “calorie salary’. Find your balance between food and physical activity.


Wijendran and Hayes (2004) feel that n-3 fatty acids especially EPA and DHA are potent antiarrhythmic agents. These also improve vascular endothelial function and help to lower blood pressure, platelet sensitivity and serum triglycerides levels.


Whelan and Cheryl Rust (2006) established that dietary n-3 PUFA’s  are involved in health promotion and disease prevention, particularly derived from marine sources, eg., DHA and PUFA.


Soreng (2008), defines nutrition is an input to and foundation for health and development. Better nutrition means stronger immune system, less illness and better health. Healthy children learn better. Better nutrition is a prime entry point to ending poverty and a milestone in achieving better quality of life. 

 
Banker (2009) says that diet plays an important role in the maintenance of good health and stamina and in the prevention and cure of disease. Good health can be preserved and promoted only by the right kind of food and on the vice- versa wrong kind of food is an invitation to disease. A correct and well-balanced diet is thus of utmost importance for the maintenance and preservation of good health and the prevention of disease. Thus, a proper, systematic and a well balanced diet consisting of basic essential nutrients all go a long way in preserving and maintaining good health, energy and vigor.

B)
PREVALENCE OF MALNUTRITION AMONG CHILDREN
 
Frith (2006) says that ten children die every minute as a result of malnutrition, more than a quarter of children in developing countries are underweight and suffer diseases because of their poor diet, and in some areas almost half of all under-fives are malnourished, a new United Nations report says. Three quarters of the 146 million undernourished children came from just 10 countries. India accounts for 57 million of the total.

 
Stephenson et al. (2000) studied the global and regional prevalence of malnutrition. Globally about 740 million people are affected by goiter, and over two billions are considered at risk of Iron Deficiency Disorders (IDD). Iron Deficiency Anaemias (IDA) affects about 43 per cent of women and 34 per cent of men in developing countries and usually is most serious in pregnant women and children. Jain (2000) reported that iron deficiency anemia is the most wide spread micronutrient deficiency disorder in the world, being most prevalent in women and young children. A study was carried out on 137 children of age 1-2 years in urban slums of Meerut. Prevalence of anemia in the study group was 59.9 per cent. Weaning time, nutritional status and early iron supplementation had a positive impact on the prevalence of anaemia in these children whereas the socio-economic status, mother’s educational status, birth weight, sibbling order and type of weaning food did not show any significant relationship with the prevalence of anaemia. Clinical Vitamin A Deficiency (VAD) affects at least 2.8 million preschool children in over 60 countries and subclinical VAD is considered a problem for at least 251 millions; school-age children and pregnant women are also affected. 



Sermet-Gaudelus et al. (2000) stated the pediatric nutritional risk score to identify children at risk of malnutrition. Used to identify the risk of acute malnutrition during hospitalization. Pathology was classified as mild (grade 1), moderate (grade 2) or severe (grade 3). A score of 1 or 2 indicated moderate risk and a score ( 3 indicated high risk of malnutrition.

 
Jeyaseelan et al. (2001) reported that the protein-energy malnutrition is a major health problem in India and it affects the growth and development of young children. The overall prevalence of severe malnutrition was 8.2 per cent among the South Indian children aged 5-7 years, living in urban and rural areas. Older age, male sex, mother’s poor education, lower family income, higher birth order of the child, use of dung or fire wood as fuel and defecation within the premises were significantly associated with malnutrition.


Yanli et al. (2002) reported that the prevalence of moderate and severe protein-energy malnutrition was 15.8 and 3.1 per cent for underweight children, 31.8 and 19.2 per cent for stunting and 0.9 and 0.5 per cent for wasting. Protein-energy malnutrition is relatively high in the rural minority children in China. Stunting was most common in children aged two years. Boys were more likely to suffer from malnutrition in rural minority areas of China.

 
Garza (2002) establishes that malnutrition remains a major problem in both developing and industrialized countries and is getting worse in selected settings. The genomic developments spawned by the ongoing biological revolution are increasing the pressure to solve problems that lead to low birth weight, stunting, disorders stemming from micronutrient deficiencies and other manifestations of malnutrition.

 
Khor (2003) points out that approximately 70 per cent of the world’s malnourished children live in Asia, resulting in the region having the highest concentration of childhood malnutrition. Pre-school children are malnourished ranging from 16 per cent in the People’s Republic of China to 64 per cent in Bangladesh. Prevalence of stunting and underweight are high especially in South Asia. Iron deficiency anaemia affects 40-50 per cent of pre-school and primary school children. Vitamin A deficiency and xeropthalmia in the world occurs in South and South East Asia, with large number of cases in India (35.3 million), Indonesia (12.6 million) and China (11.4 million).

 
Shal et al. (2003) studied the protein-energy malnutrition remains an important underlying cause of death among pre-school children in Pakistan. A total of 483 (26 per cent) of the 1878 children were wasted, 977 (55 per cent) were stunted and 259 (15 per cent) were both stunted and wasted. Mothers who were illiterate and children living in overcrowded houses were more likely to be stunted. Poor household income is also an important risk factor for stunting.

 
Ghosh et al. (2004) stated that nutritional problems like protein-energy malnutrition, anaemia and vitamin A deficiency continue to plague a large proportion of Indian children. The diets and nutritional status of urban slum children in India is far away from being satisfactory. High prevalence of malnutrition among young children is due to lack of awareness and knowledge regarding their food requirements and absence of a responsible adult care given. Most common causes of malnutrition include faulty infant feeding practices, impaired utilization of nutrients due to infections and parasites, inadequate food and health security, poor environmental conditions and lack of proper child care practices.

 
Erhard et al. (2004) explained that prenatal undernutrition can lead to increased emotional reactivity and changes in both sexes and impaired cognitive flexibility in males. Undernutrition during pregnancy, therefore not only affects the welfare of the mother, but also the personality of her offspring.

 
Harishankar et al. (2004) studied the nutritional status of children under six years of age. Amongst normal grade of nutrition majority 83 (78.30 per cent) of children were in age group 25-36 months (2-3 years). The maximum overall prevalence of malnutrition was recorded 33 (32.02 per cent) in age group                13-24 months. The maximum prevalence of grade I malnutrition was found to be in age 37-72 months. Majority of children having grade II malnutrition were in age group 13-24 months while maximum grade III malnutrition was recorded in age group 0-12 months. Maximum grade IV malnourished children were found to be two (1.88 per cent) in age group 25-36 months followed by one (0.65 per cent) in age group 37-72 months.


Muller and Krawinkel (2005) stated that malnutrition, with its two constituents of protein-energy malnutrition and micronutrient deficiencies, continues to be a major health burden in developing countries. It is globally the most important risk factor for illness and death, with hundreds of millions of pregnant women and young children particularly affected. Apart from marasmus and kwashiorkor, deficiencies in iron, iodine, vitamin A and zinc are the main manifestations of malnutrition in developing countries.

 
Lopriore et al. (2007) studied the overestimation of the prevalence of stunting, wasting and underweight in under five years of 3.0, 0.3 and 2.6 per cent points respectively and of 4.8, 1.0 and 5.2 per cent points respectively, in under three years. The regions showing the highest overestimation for stunting and underweight were Asia and sub Saharan Africa.

 
Kumar et al. (2007) reported that among all under five children surveyed at urban Allahabad were 36.4 per cent underweight, 51.6 per cent stunted and 10.6 per cent wasted. Proportions of underweight (45.5 per cent) and stunting (81.8 per cent) were found maximum among children in the age of 13-24 months. Wasting was most prevalent (18.2 per cent) among children aged 37-48 months. Delayed initiation of breast feeding, deprivation from colostrum and improper weaning are significant risk factors for undernutrition among under fives.


The nutritional status of slum children is worst amongst all urban groups and is even poorer than the rural average. Urban migration has not provided them salvation from poverty and under nutrition (http://www.carbabstractsplus.org/ abstracts/Abstract.aspx?AcNo=20043135411).

C)
MEASURES TO COMBAT MALNUTRITION 


Smith and Haddad (2000) stated that women’s education and relative status have contributed to more than half of the reduction in the prevalence of malnutrition in developing countries. Education of women is a powerful weapon against malnutrition. Improvements in care, as represented by women’s education, have contributed by far the most, being responsible for 43 per cent of the total reduction. Improvements in per capita food availability contributed about                 26 per cent and improvements in health environments 19 per cent.

 
Alderman et al. (2001) states that the increased income growth can cause a sizable reduction in malnutrition. Even holding community and household infrastructure constant, malnutrition rates are projected decline.

 
Gopalan (2001) points out the strategies in combating malnutrition. The strategies suggested are prevention of post-harvest losses, utilization of phytonutrients, nutrient and food supplementation, improvement of bioavailability of micronutrients from plant foods, water safety, personal hygiene, improving income-generating vocational skills and community development, food production programmes and use of new technology.

 
Monteiro (2003) states that successful actions to combat poverty will foster the struggle against malnutrition. The investments in education, sanitation and primary health care are essential especially for the eradication of child malnutrition. The evidence indicate that specific actions to fight hunger, particularly actions food distribution.

 
Gupta and Rohde (2004) state that malnutrition is significantly associated with infant mortality, effective nutrition interventions are needed, such as the promotion of exclusive breast feeding during the first six months of life and the development of school feeding and supplementary feeding programmes. 


Assis et al. (2004) state that inadequate physical, sanitary and environmental conditions in the home were associated with a significantly increased risk of anaemia. Anemia constituents an important health problem in this study’s child population. Improvements in living conditions and dietary quality could contribute to a reduction in anemia prevalence.


Muller and Krawinkel (2005) describe the interventions to prevent protein-energy malnutrition range from promoting breast-feeding to food supplementation schemes, whereas micronutrient deficiencies would best be addressed through food-based strategies such as dietary diversification through home gardens and small livestock. To be effective, all such interventions require accompanying nutrition-education campaigns and health interventions. In order to achieve the hunger and malnutrition related millennium development goals, we need to address poverty, which is clearly associated with the insecure supply of food and nutrition.

  
Richard et al. (2006) suggests supplementation is the only way to reverse  zinc and iron deficiencies and malaria, diarrhoea and respiratory infections in children in the Peruvian Amazon. Single nutrient supplementation with zinc reduced diarrhoea morbidity by 23 per cent in all children. In younger children, iron combined with zinc provided protection against P. vivax malaria, but also interfered with some of the diarrhoea protection associated with zinc supplementation.

 
Raiten et al. (2007) points out on the recent attention on the fetal environment. The effect of the fetal environment on not only healthy birth outcomes but also long-term health outcomes, including a role as an antecedent to adult diseases. The biological role of the mother and the effect of her nutritional status on infant feeding extend to postnatal infant feeding practices.


Welch (2008) states that malnutrition accounts for more than 30 million deaths a year in mostly resource-poor families in the developing world. Much of this malnutrition is a result of insufficient intakes of available trace elements in the diets of the poor agricultural systems are the foundation upon which all nutrients enter the human food chain. Agriculture must be contributing to dysfunctional food systems and resulting malnutrition. Only through linking agricultural systems to human nutrition, sustainable solutions to malnutrition be forthcoming. Change in agricultural systems will help in supplying enough essential trace elements to the poor to meet their needs for healthy and productive lives.


The body requires micronutrients from diet because the body does not make all the products it needs for optimum function. Breast feeding is recommended to prevent vitamin A deficiency in infants. Food fortification and increasing the amounts of fruits and vegetables in the diet are also important way to reduce vitamin A deficiency in adults. Preventing iron deficiency requires an adequate diet including iron-rich foods such as green leafy vegetables, beans and red meats. Treatment of iron deficiency may include increasing iron intake through fortified foods and iron supplements (http://jama.ama-assn.org/cgi/reprint/292/5/648.pdf).
D)
ROLE OF VALUE ADDED FOODS IN COMBATING 
MALNUTRITION 


Connor (2000) states that dietary n-3 fatty acids have moved from speculation about their functions to solid evidence that they are not only essential nutrients but also may favourably modulate many diseases. Docosahexaenoic acid, which is a vital component of the phospholipids of cellular membranes, especially in the brain and retina, is necessary for their proper functioning. N-3 fatty acids favourably affect atherosclerosis, coronary heart disease, inflammatory disease and perhaps even behavioural disorders.

 
Lapillonne and Carlson (2001) studied that long chain n-3 poly-unsaturated fatty acids (PUFA) intake can modulate growth in infants. Supplementation of n-3 PUFA on the growth of preterm and term infants appears to be minimal and of questionable clinical and/or physiologic relevance. Nonetheless, n-3 fatty acids have an effect on gene transcription, atleast in some species and this finding may provide important clues to the mechanism by which n-3 and n-6 fatty acids regulate growth.

 
Antje (2001) stated that vitamin A deficiency (VAD) is a serious form of malnutrition that weakens the immune system and may cause blindness. Genetically modified rice containing beta-carotene and golden rice are used in combating this deficiency.

 
Schwietert et al. (2001) studied the dietary titanium and infant growth. Dietary titanium as Tio2+ improved animal growth during infancy while inhibiting the metabolism of intestinal bacterial TiO2+ was also found capable of inhibiting human cytomegalovirus in tissue culture. These and other findings indicate TiO2+ improves infant growth by acting as an antibacterial and antiviral agent.

 
Kauser and Parveen (2001) studied the effect of spirulina as a nutritional supplement on malnourished children. Increased serum haemoglobin level and serum protein level were seen after supplementation with spirulina. There was also a definite change in the academic performance and intelligence level of the children after the supplementation.

 
Rahman et al. (2002) states that zinc deficiency limits the bioavailability of vitamin A. Because zinc and vitamin A deficiency often coexist in malnourished children, combined zinc and vitamin A supplementation improves vitamin A nutriture in vitamin A deficient children.

  
Greiner et al. (2003) studied the effect of dietary n-3 fatty acid deficiencies in growing rats. Two mixtures combining hydrogenated coconut oil with safflower oil served as the n-3 deficient dietary treatments and provided two levels of linoleic acid (LA). The n-3 treatments were formulated with added (-linolenic acid (LNA) from flax seed oil (diet LNA) or LNA plus DHA and both were balanced for LA. From this study, it has been shown that bone is sensitive to changes in dietary n-3 fatty acids and DHA is more effective than LNA.

 
Guevara et al. (2003) studied the formulation of the product for feeding undernourished children aged one year and over. The following were used maltodextrin, powdered whole milk, isolated soya, refined oil, glycerol monoestearate, citrate and sodium carragenate. The product has good sensorial results and quality and a shelf life of 267 days at ambient temp.

 
Schweizer et al. (2004) state that the brain represents a privileged organ with respect to selenium supply and retention. Given that genes for atleast 25 seleno proteins have been identified in the human genome and most of these are expressed in the brain, their specific roles for normal brain function and neurological diseases remains to be elucidated.

 
Mannar and Venkatesh (2006) establish a successful food-based programmes, supplementation and fortification to alleviate macro and micro nutrient deficiencies in pre-school children. These deficiencies can be addressed through an integrated combination of improved dietary intake, supplementations, commercial and home-based fortification of complementary foods. The fortification of commercially marketed staple foods such as cereal flours, cooking oils and dairy products could have a small but significant impact on pre-school children. Cereal flours with iron, folic acid and other nutrients have expanded rapidly with evidence of impact.

 
Gibson (2006) states that zinc (Zn) deficiency was included as a major risk factor in the global burden of disease. Zn deficiency will hinder the efforts to reduce child and maternal mortality, malaria and other diseases. Zinc nutrition consultative group has developed indirect indicators based on the adequacy of Zn in the national food supplies and/or prevalence of childhood growth stunting. Zn interventions such as supplementation, fortification, dietary diversification or modification or biofortification should be implemented.


Malnutrition is a major factor in the often high rates of infant mortality in the tropics an sub-tropics. In improving general health, the leaves of the Moringa oleifera tree have demonstrated a multitude of attributes. Women who consume Moringa during pregnancy will have babies with higher birth weights. Successful treatment of malnourished children with Moringa has been well-documented. Malnourished children treated with it actually tend to recover more rapidly. Moringa, added on a daily basis to a child’s food, has thoroughly demonstrated its ability to bring about rapid recoveries from moderate malnutrition (http://www. moringanews.org./actes/fuglie-en.doc).

E)
ROLE OF EGGS IN CHILD NUTRITION


The egg protein is the best food protein. Eggs contain vitamin A, vitamin B complex and vitamin D, and an abundant supply of minerals, such as iron and phosphorus that are essential for building and maintaining strong, healthy bodies. The quality of protein in other foods is evaluated against the standard set by the egg protein. Both children and adults require proteins to build muscle and repair body tissue (http://www.articlebase.com/wellness/incredible-hens-and-nutritions-eggs-738123.html, 2009). 

 
Mujokim et al. (2000) states that hen transfers her serum immunoglobin G to the egg yolk (IgY) and gives immunity to her offspring. The hen egg can be effective supplier of a large amount of antigen specific antibody that accumulates in the egg yolk.

 
Bakhru (2001) found that egg yolk is a rich source of lecithin. Lecithin has the ability to break up cholesterol into smaller particles which can be easily handled by the system. With sufficient intake of lecithin, cholesterol cannot build up against the wall of the arteries and veins.

 
Mock et al. (2002) pointed that eggs are very good source of biotin, which is involved in the metabolism of both sugar and fat. Therefore, eating eggs can help to promote energy production, skin health and nervous system function.

 
Kovacs et al. (2002) reported that egg plays a defensive role to protect against bacterial and viral infections. Moreover, eggs do contain substances with biological activities, includes novel anti-microbial activities, anti-adhesive properties, immunomodulatery anti-cancer and anti-hypertensive activities.

 
Makvides et al. (2002) studied on the nutritional effect of including egg yolk in the weaning diet of breast fed and formula fed infants. n-3 fatty acid enriched eggs may provide a means of increasing dietary DHA during the second six months of life. Egg yolks may also be a useful source of iron during the weaning period and can be safely included in the weaning diet with no perturbations in plasma cholesterol.

  
Johnson (2003) opines that lutein, a carotenoid thought to help to prevent age-related mocular degeneration and cataracts may be found in even higher amounts in eggs than in green vegetables such as spinach, which have been considered major dietary sources, as well as in supplements.

 
Laymann (2004) suggests that increasing intake of high quality protein, found in eggs and decreasing intake of carbohydrate is an effective way to preserve lean muscle and increase fat loss during weight loss while helping to stabilize blood glucose level.

 
Sparks (2006) defines that egg can contribute to a healthy diet for human. High degree of unsaturation makes the PUFA susceptible to oxidation during storage and cooking but this can be resolved, at least in part, by enriching the egg yolk with antioxidants such as vitamin E. Apart from reducing the rate of PUFA oxidation, enriching the level of antioxidant in the egg can also enhance levels of antioxidants in the consumer.

 
McNally (2007) studied hen eggs with high omega-3.Omega-3 has been identified as one of the super-nutrients. It has an evidence that it can aid cognitive function and may help to protect the heart against cardiovascular disease. More than 450mg a day of long chain fatty acids can help heart health and may boost concentration and learning abilities in children.


Choline intake is low among pregnant women and choline may help with brain and memory development in foetuses. Eggs are excellent source of choline. The eggs contain about 250 mg of choline, or roughly half the recommended daily supply. The relative risk of heart disease associated with egg consumption compared to other risk factors, including age, genetics, dietary pattern, smoking, alcohol consumption, high blood pressure, serum cholesterol, obesity, diabetics and sedentary lifestyle. Eggs also contain small amounts of lutein and zeaxanthin, which may be involved in the prevention of cataracts and age-related muscular degeneration (www.news.medical.net, 2007).

 
Rainier (2009) states that eggs are one of nature’s most nutritious and economical foods. Hens are fed with essential PUFA. Thus egg become an important source of these healthful fatty acids. The American Heart Association promotes the consumption of upto four eggs per week as part of a heart-healthy diet.


III.
METHODOLOGY


The methodology followed for the conduct of the present study entitled “Impact of supplementing value added egg on the nutritional status of the pre-school children” consisted the following steps :

A. Selection of the Area

B. Selection of the Children

C. Assessment of the Nutritional Status of the Selected Children

D. Supplementation of Value Added Egg to the Selected Children

E. Impact of Supplementation

F. Analysis of the Data

A.
SELECTION OF THE AREA

The Balwadies functioning in the slum/rural areas in and around Coimbatore city were selected for the conduct of the study. The Balwadies of a Private Institution which were at Kathirnaicken palayam and Saibaba Colony were selected as the experimental group. The Balwadies which were under the ICDS programme at Hosmin nagar and Karunanithinagar were selected as the control group because they were easily accessible, very co-operative and enthusiastic to participate in the study. 
B.
SELECTION OF THE CHILDREN

Childhood is the period where the nutrients are required in higher quantities for growth and development. A child is growing and is very active, he/she needs calories and protein in increasing quantity (Kango, 2003).


A total number of 80 children who were in the age group from 3 to 6 years were selected. Out of this, 40 children were supplemented with value added egg in the balwadies which belonged to a Private Institute and as a comparable group 40 children who were in the balwadies under the ICDS programme were selected as the control group and these children were supplemented with ordinary egg.
C.
ASSESSMENT OF THE NUTRITIONAL STATUS OF THE SELECTED CHILDREN


Questionnaire is filled by the enumerator or the interviewer in which case it is known as schedule. The enumerators can explain the significance of the enquiry and question in questionnaire personally to the informants and thus ensuring collection of accurate and reliable information (Gupta, 2005). By evolving a schedule, the data regarding age, sex, type of family, family income, duration of breast feeding, breast feeding practices and dietary pattern were collected  (Appendix I).


The process undertaken to determine the state of nutrition of a person, or a group of persons or a population is termed as nutritional assessment. The aim of making nutritional assessment is to identify the vulnerable groups and the causative factors for such vulnerability (Sharma and Prakashan, 2006). The assessment of nutritional status of the selected children was carried out through :

I.
Anthropometric measurements


a)
Height


b)
Weight


c)
Mid Upper Arm Circumference (MUAC)


d)
Chest circumference

II.
Food consumption survey and

III
Clinical assessment

I.
Anthropometric measurements


Anthropometry is a process of measuring various dimensions of the human body to determine basic body composition and needs. The most widely used measurements are height, weight and mid upper arm circumference (Rodwell et al., 2000).
a)
Height

Stature is a major component of body size and is important for evaluation of growth in children for measurements. The flexible fibre glass tape was used for measuring height. The children were made to stand erect, without shoes, with weight equally distributed on both feet and heels together (Rao, 2006). The measurement was taken accurately by placing a scale in the top of the head at right angle to the wall to the nearest 0.1cm. The height was recorded for all the 80 children (both experimental and control group) once in every month for a period of six months.
b)
Weight

Weight measurements are of value in charting out the growth patterns during infancy and childhood. The weight of children in terms of percentage, represents three degrees of malnutrition (Sharma and Prakashan, 2006). The children are made to stand on the platform of the balance without foot wear and minimal clothing and the weight was recorded to the nearest 0.1kg. The weight was taken for all the selected children once in a month for a period of six months. The bathroom scale balance was used.
c)
Mid Upper Arm Circumference (MUAC)

The measurement of the circumference of the arm at a midpoint between the top of the acroial process of the scapula and the olecranon process of the ulna. It is an indication of upper arm muscle wasting (Elsevier, 2009).


The children were asked to stand erect with the arm hanging freely at the side of the trunk, palm facing the thigh. A flexible, non-stretchable tape was placed around the arm so that it is touching the skin but not compressing the soft tissues and the reading was recorded to the nearest 0.1cm. The mid upper arm circumference was taken for all the 80 children, at a frequency of once in a month for six months.
d)
Chest circumference


The chest circumference in horizontal circumference taken just above the nipples during a period of quite breathing (http://www.answers.com).


Classical paediatric teaching has emphasized that in well nourished children, the circumference of the chest usually becomes larger than that of the head after the first six months of life (Jelliffe and Jelliffe , 1989).


The chest circumference was taken for all the selected children at a frequency of once in a month for a period of six months. 

II.
Food consumption survey

Qualitative and quantitative assessment of food intake, is a technique used for the assessment of nutritional status, as it furnishes useful indications about dietary inadequacies (Sharma and Prakashan, 2006).


The food weighment survey was conducted for 25 per cent of the selected children for a period of three consecutive days. The total raw ingredients used for cooking, total cooked food of the family and the amount of cooked food consumed by the selected children were recorded. From this raw equivalents consumed by the selected children were calculated. From the raw equivalents nutrient content of the diet per day was calculated using “Nutritive value of Indian foods” (Gopalan et al., 2004).

III.
Clinical assessment

Clinical examination is a commonly used method for assessment of nutritional status of communities, since it is relatively simple in community situation and does not call for sophisticated equipment and helps to assess the sexual and anatomical changes by naked eyes (Bonnie, 2000). In order to know whether the chidren are healthy and free from any deficiency symptoms, clinical assessment was done by the physician for all the 80 children. The observations were recorded in the performa (Appendix II). This assessment was done before and after supplementation. 

D.
SUPPLEMENTATION OF VALUE ADDED EGG TO THE 
SELECTED CHILDREN


Eggs have an excellent nutritive value, they contain 12-14 per cent proteins which are well balanced with respect to all the essential amino acids. The yolk is a practically the whole of iron is present in a form in which it can be easily utilized. The egg proteins are easily digested and their quality is comparable to that of meat (Shakuntala and Sadaks, 2007).


Value added egg contains Docosahexaenoic acid (DHA), organic selenium and vitamin E. It helps in boosting the memory power, visual development, physical performance and emotional stability. This value added egg were supplemented to the children of the balwadies under the Private Institute at the rate of one egg per day for three days in a week for a period of three months. Another 40 children who had already been supplemented with ordinary eggs in the balwadies of ICDS Programme were selected as control group. For all the 80 selected children worm infestation was screened and deworming (abendazole tablet) was given to those children who had worm infestation.  

PI

PII

E.
IMPACT OF SUPPLEMENTATION

As the ordinary eggs were supplemented only on three days/week in the balwadies under ICDS Programme (in control group), in the experimental group also the same type of feeding was carried out. 


After a period of three months supplementation, the nutrition status of the selected children was assessed through anthropometric measurements, dietary intake and clinical assessment.
F.
ANALYSIS OF THE DATA


The data obtained through the study was consolidated, tabulated and statistically analyzed to see the effect of supplementation of value added eggs on the selected children. The findings are discussed in the following chapter.

STUDY CONTOUR






IV. RESULT AND DISCUSSION

The results of the study entitled “Impact of supplementing Value Added Egg on the nutritional status of the pre-school children” are discussed under the following headings :

A. Socio-Economic Profile of the Selected Children

B. Anthropometric Measurements of the Selected Children

C. Clinical Profile of the Selected Children

D. Food and Nutrient Intake of the Selected Children

A.
SOCIO-ECONOMIC PROFILE OF THE SELECTED CHILDREN


The socio-economic profile of the selected children are discussed under the following headings:

1.
Age, type of family and income level of the selected children

2.
Period of presence of the selected children in Balwadies

3.
Consumption of fast foods by the selected children

4.
Duration of breast feeding for the selected children

The socio-economic profile of the selected children is presented in Table I.

TABLE I

SOCIO-ECONOMIC PROFILE OF THE SELECTED CHILDREN

	Details
	Experimental Group
	Control Group

	
	Male
	Female
	Male
	Female

	
	N
	%
	N
	%
	N
	%
	N
	%

	Age (in Year)

	3 - 4
	11
	27.5
	9
	22.5
	9
	22.5
	11
	27.5

	4 - 5
	1
	2.5
	6
	15
	9
	22.5
	6
	15

	5 - 6
	4
	10
	7
	22.5
	3
	7.5
	2
	5

	Type of family
	Percentage
	Percentage

	Nuclear
	85
	67.5

	Joint
	15
	32.5

	Income Level in Rs./Month*
	
	-

	<2500 (Economically weaker)
	-
	-

	2500-4500 (Low income)
	15
	25

	4500-7500 (Middle income)
	65
	75

	>7500 (High income)
	20
	-


* HUDCO (2004) Housing Financial Publication Divisions, New Delhi.


It is clear, that out of the selected children in the experimental group a maximum of 27.5 per cent of children were male and belong to 3-4 years and in the control group a maximum of 27.5 per cent of children were female in the same age group.


With regard to the type of family, maximum 85 per cent of the experimental group and 67.5 per cent of the control group belong to the nuclear family. Thus, the prevalence of nuclear families are higher in the selected group.


Regarding the income level, a maximum (65 per cent) of experimental group and 75 per cent of control group belong to middle income with the monthly income of Rs.4500-Rs.7500.

2.
Period of presence of selected children in Balwadies


The period of presence of selected children in Balwadies is presented in Table II.
TABLE II

PERIOD OF PRESENCE OF SELECTED CHILDREN IN BALWADIES
	Duration 
	Experimental group (%)
	Control group (%)

	Below 1 year
	17.5
	15

	1-2 year
	62.5
	37.5

	2-3 year
	17.5
	47.5

	3-4 year
	2.5
	-



In experimental group, a maximum of 62.5 per cent of the selected children were attending the balwadi for a period of 1-2 years and in the control group, a maximum of 47.5 per cent of the selected children were attending the balwadi for a period of 2-3 years.

3.
Consumption of fast foods by the selected children


Table III represents the consumption of fast foods by the selected children.

TABLE III
CONSUMPTION OF FAST FOODS BY THE SELECTED CHILDREN

	Consumption of 

fast foods
	Experimental group 

(%)
	Control group 

(%)

	Yes 
	70
	55

	No
	30
	45



From the above Table, it is concluded that 70 per cent of the selected children of experimental group were consuming fast foods and in the case of control group, it is only 55 per cent. The common fast foods consumed by both the experimental and control groups were cakes, mixtures, pani poori, cutlets, potato chips and noodles. This habit may interfere with the normal appetite and food intake of the children of the experimental group. 

4.
Duration of breast feeding for the selected children


Duration of breast feeding for the selected children are represented in the  Table IV.

TABLE IV
DURATION OF BREAST FEEDING FOR THE SELECTED CHILDREN

	
	Percentage 
	Duration of breast feeding

	
	Yes
	No
	3 months – 1 Year
	2 Years
	3 Years

	
	
	
	N
	%
	N
	%
	N
	%

	Experimental group 
	87.5
	12.5
	19
	47.5
	15
	37.5
	1
	2.5

	Control group 
	100
	-
	21
	52.5
	19
	47.5
	-
	-



It is discouraging to note that only 87.5 per cent of the selected children in the experimental group had the breast feeding and among those who had breast feeding, maximum 47.5 and 52.5 per cent of experimental and control group had breast feeding only within a period of one year.
B
ANTHROPOMETRIC MEASUREMENTS OF THE SELECTED 
CHILDREN


As the selected children were in pre-school age groups, the attendance in the Balwadies were not given much importance. The reasons for poor attendance were due to morbidity, visit of parents to other places or due to local festivals. Due to this fact, the anthropometric measurements were based on their percentage of attendance in the supplementation 


The anthropometric measurements of the selected children are discussed under the following headings.

I.
Mean weight of the selected children

II.
Mean height of the selected children

III.
Mean Mid Upper Arm Circumference of the selected children

IV.
Mean Chest Circumference of the selected children

I.
Mean weight of the selected children

a)
Mean weight of the selected children before and after supplementation 
in the age 3-4 years


The mean weight of the selected children before and after supplementation in the age 3-4 years are represented in Table V and Figures 1a, 1b and 1c.

TABLE V

MEAN WEIGHT OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 3-4 YEARS
	PERCENTAGE OF ATTENTANCE
	Ref Std* (3-4 years) (in kg)
	EXPERIMENTAL GROUP (N-20)
	CONTROL GROUP (N-20)

	
	
	INITIAL (KG)
	FINAL (KG)
	DIFFERNECE (KG)
	INITIAL (KG)
	FINAL (KG)
	DIFFERNECE (KG)

	100%

	Boys
	14.3
	-
	-
	-
	10.5
	12.1
	+1.6

	
	
	
	
	[4]
	

	Girls
	13.5
	-
	-
	-
	9.7
	10.2
	+0.5

	
	
	
	
	[2]
	

	90-99%

	Boys
	14.3
	12
	12.2
	+0.2
	12
	13
	+1.0

	
	
	[2]
	
	[3]
	

	Girls
	13.5
	12.5
	12.5
	0
	9.7
	10.1
	+0.4

	
	
	[2]
	
	[5]
	

	80-89%

	Boys
	14.3
	12
	13
	+1
	-
	-
	-

	
	
	[3]
	
	
	
	

	Girls
	13.5
	11.5
	12
	+0.5
	11.7
	13.0
	+1.3

	
	
	[2]
	
	[2]
	

	70-79%

	Boys
	14.3
	10.8
	11.3
	+0.5
	10.5
	105
	0

	
	
	[4]
	
	[1]
	

	Girls
	13.5
	12.5
	13
	+0.5
	14.5
	11.5
	-3.0

	
	
	[2]
	
	[1]
	

	60-69%

	Boys
	14.3
	12.0
	13.0
	+1.0
	-
	-
	-

	
	
	[2]
	
	
	
	

	Girls
	13.5
	12.0
	12.8
	+0.8
	-
	-
	-

	
	
	[1]
	
	
	
	

	50-59%

	Boys
	14.3
	-
	-
	-
	11.0
	9.5
	-1.5

	
	
	
	
	[1]
	

	Girls
	13.5
	13.0
	14.0
	+1
	11.0
	11.0
	0

	
	
	[1]
	
	[1]
	


Number in [ ] represents the number of children in that particular range of attendance
*Ghosh, S. (1991)

F1a, b, c

When compared with the standard, all the selected children in the age of 3-4 years (both experimental and control group), were found to be lesser in their weights.


At 80 to 89 and at 90-99 percentage of attendance, control group had a higher weight gain than the experimental group. But with 50-59, 60-69 and 70-79 percentage of attendance, experimental group had a higher weight gain after the supplementation. 

b)
Mean weight of the selected children before and after supplementation 
in the age of 4-5 years


Mean weight of the selected children before and after supplementation in the age of 4-5 is shown in Table VI and Figures 2a, 2b and 2c

TABLE VI
MEAN WEIGHT OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 4-5 YEARS
	PERCENTAGE OF ATTENTANCE
	Ref Std* (4-5 years) (in kg)
	EXPERIMENTAL GROUP (N-6)
	CONTROL GROUP (N-15)

	
	
	INITIAL (KG)
	FINAL (KG)
	DIFFERNECE (KG)
	INITIAL (KG)
	FINAL (KG)
	DIFFERNECE (KG)

	100%

	Boys
	15.9
	-
	-
	-
	12.3
	13.3
	+1.0

	
	
	
	
	[4]
	

	Girls
	15.1
	-
	-
	-
	13
	14.5
	+1.5

	
	
	
	
	[1]
	

	90-99%

	Boys
	15.9
	-
	-
	-
	12
	12.8
	+0.8

	
	
	
	
	[3]
	

	Girls
	15.1
	14
	15
	+1.0
	13.8
	14.5
	+07

	
	
	[1]
	
	[3]
	

	80-89%

	Boys
	15.9
	-
	-
	-
	11.2
	12
	+0.8

	
	
	
	
	[2]
	

	Girls
	15.1
	14.3
	14.3
	0
	-
	-
	-

	
	
	[3]
	
	
	

	70-79%

	Boys
	15.9
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	15.1
	14
	15
	+1.0
	-
	-
	-

	
	
	[1]
	
	
	

	60-69%

	Boys
	15.9
	-
	-
	-
	11.0
	12.5
	+1.0

	
	
	
	
	[1]
	

	Girls
	15.1
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	
	
	
	
	
	


Number in [ ] represents the number of children in that particular range of attendance
*Ghost, S. (1991)
Fig 2a-c
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In the age of 4-5 years also both experimental and control group were found to be lesser in their weight, when compared to the reference standards.


The children who participated in the supplementation with 90-99 percent attendance, had a higher weight gain (1 kg)when compared with that of control group (0..7kg).

c)
Mean weight of the selected children before and after supplementation 
in the age of 5-6 years


The Mean weight of the selected children before and after supplementation in the age of 5-6 years is shown in Table VII and Figures 3a, 3b and 3c.

TABLE VII

MEAN WEIGHT OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 5-6 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref Std* (5-6 years) (in kg)
	EXPERIMENTAL GROUP (N=14)
	CONTROL GROUP (N=5)

	
	
	INITIAL (KG)
	FINAL (KG)
	DIFFERNECE (KG)
	INITIAL (KG)
	FINAL (KG)
	DIFFERNECE (KG)

	100%

	Boys
	18.2
	-
	-
	-
	13
	13
	0

	
	
	
	
	
	

	Girls
	16.6
	-
	-
	-
	-
	-
	-

	
	
	
	
	[1]
	

	90-99%

	Boys
	18.2
	14.75
	15
	+0.3
	15
	16.5
	+1.5

	
	
	[4]
	
	[2]
	

	Girls
	16.6
	13.5
	13.5
	0
	12
	13.5
	+1.5

	
	
	[2]
	
	[1]
	

	80-89%

	Boys
	18.2
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	16.6
	13.6
	14.5
	+0.9
	-
	-
	-

	
	
	[3]
	
	
	

	70-79%

	Boys
	18.2
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	16.6
	14.1
	14.2
	+0.1
	-
	-
	-

	
	
	[4]
	
	
	

	60-69%

	Boys
	18.2
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	16.6
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	50-59%

	Boys
	18.2
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	16.6
	-
	-
	-
	15.0
	15.5
	+0.5

	
	
	
	
	[2]
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)
Fig 3a-c
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The mean weight of the selected children in the age group of 5-6 years was also found to be lesser than that of reference standard given by Ghosh, S.


Even at 90-99 percentage of attendance the control group had a higher weight gain of (1.5kg) over the experimental group (0.3kg)
II.
Mean height of the selected children

a)
Mean height of the selected children before and after supplementation 
in the age of 3-4 years

The Mean height of the selected children before and after supplementation in the age of 3-4 years is shown in Table VIII and Figures 4a, 4b and 4c.  
TABLE VIII

MEAN HEIGHT OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 3-4 YEARS

	PERCENTAGE OF ATTENDANCE
	Ref Std* (3-4 years) (in cm)
	EXPERIMENTAL GROUP (N=20)
	CONTROL GROUP (N=20)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%

	Boys
	95.5
	
	
	
	
	
	

	
	
	
	
	
	

	Girls
	94.2
	
	
	
	
	
	

	
	
	
	
	
	

	90-99%

	Boys
	95.5
	-
	-
	-
	83.7
	85.2
	+1.5

	
	
	
	
	[4]
	

	Girls
	94.2
	-
	-
	-
	85.2
	87.2
	+2.0

	
	
	
	
	[2]
	

	80-89%

	Boys
	95.5
	87.5
	09.5
	+3.0
	87.0
	93.1
	+6.1

	
	
	[2]
	
	[3]
	

	Girls
	94.2
	88.0
	91.5
	+3.5
	85.3
	87.3
	+2.0

	
	
	[2]
	
	[5]
	

	70-79%

	Boys
	95.5
	95.5
	86.3
	+3.8
	83.0
	86.5
	+3.5

	
	
	[4]
	
	[1]
	

	Girls
	94.2
	87.5
	91.5
	+4
	84.5
	90.5
	+6

	
	
	[2]
	
	[1]
	

	60-69%

	Boys
	95.5
	88.2
	91.2
	+3.0
	-
	-
	-

	
	
	[2]
	
	
	

	Girls
	94.2
	89.0
	94.0
	
	-
	-
	-

	
	
	[1]
	
	
	

	50-59%

	Boys
	95.5
	-
	-
	-
	89
	89
	0

	
	
	
	
	[1]
	

	Girls
	94.2
	85.5
	87.0
	+2.5
	83
	84.5
	+1.5

	
	
	[1]
	
	[1]
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)

Fig 4a-c

The mean height of the selected children in the age of 3-4 years were compared with the reference height. Both experimental and control group were found to have a lower height when compared to that of the standard reference. 


At 90-99 percentage of attendance, boys in the control group had a higher (6.1cm) increase in height than that of experimental group (3.0cm), whereas the girls experimental group showed a higher (3.5cm) increase over the control group (2.0 cm).


At 80-89 percentage of attendance, a greater increment was noted among experimental girls of about +3.8cm over the control group (1.8cm).


At 70-79 percentage of attendance, experimental boys had a significant increase in height of about 3.8cm over the control group. The control girls had a significant increase of height of about 6cm than the experimental group.


At 50-59 percentage of attendance, experimental girls had a significant increase in height.
b)
Mean height of the selected children before and after supplementation 
in the age of 4-5 years

The Mean height of the selected children before and after supplementation in the age of 4-5 years is shown in Table IX and Figures 5a, 5b and 5c. 
TABLE IX
MEAN HEIGHT OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 4-5 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref Std*  (5-6 years) (in cm)
	EXPERIMENTAL GROUP (N=6)
	CONTROL GROUP (N=15)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%

	Boys
	102.6
	-
	-
	-
	94.0
	96.3
	+2.3

	
	
	
	
	[4]
	

	Girls
	101.1
	-
	-
	-
	90.0
	92.0
	+2

	
	
	
	
	[1]
	

	90-99%

	Boys
	102.6
	-
	-
	-
	95.0
	97.3
	+2.3

	
	
	
	
	[3]
	

	Girls
	101.1
	101.0
	102.5
	+1.5
	96.0
	97.1
	+1.1

	
	
	[1]
	
	[3]
	

	80-89%

	Boys
	102.6
	-
	-
	-
	87.0
	90.5
	+3.5

	
	
	
	
	[2]
	

	Girls
	101.1
	102.0
	105.5
	+3.5
	-
	-
	-

	
	
	[3]
	
	
	

	70-79%

	Boys
	102.6
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	101.1
	93
	95.5
	+2.5
	-
	-
	-

	
	
	[1]
	
	
	

	60-69%

	Boys
	102.6
	-
	-
	-
	-
	-
	-



	
	
	
	
	
	

	Girls
	101.1
	-
	-
	-
	86.0
	86.0
	0

	
	
	
	
	[1]
	

	
	
	
	
	
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)
5a-c


When compared with reference standard, the height of both experimental and control group were found to be lesser. But compared within two groups, with 90-99 percent attendance, experimental group had a greater increment (1.5cm) of height than that of control group (1.1cm).
c)
Mean height of the selected children before and after supplementation 
in the age of 5-6 years

The Mean height of the selected children before and after supplementation in the age of 5-6 years is shown in Table X and Figures 6a, 6b and 6c.
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TABLE X
MEAN HEIGHT OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 5-6 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref 

Std*(5-6 years)
	EXPERIMENTAL GROUP (N=14)
	CONTROL GROUP (N=5)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%

	Boys
	113.0
	-
	-
	-
	96.0
	96.5
	+05

	
	
	
	
	[1]
	

	Girls
	115.5
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	90-99%

	Boys
	113.0
	101.5
	105.0
	+3.5
	102.0
	103.7
	+1.7

	
	
	[4]
	
	[2]
	

	Girls
	115.5
	101.7
	106.2
	+4.5
	98.0
	99.5
	+1.5

	
	
	[2]
	
	[1]
	

	80-89%

	Boys
	113.0
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	115.5
	99.5
	104.5
	+5.0
	-
	-
	-

	
	
	[3]
	
	
	

	70-79%

	Boys
	113.0
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	115.5
	96.7
	100.2
	+3.5
	-
	-
	-

	
	
	[4]
	
	
	

	60-69%

	Boys
	113.0
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	115.5
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	50-59%

	Boys
	113.0
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	115.5
	-
	-
	-
	92.0
	93.3
	+1.3

	
	
	
	
	[2]
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)
6a-c


The mean height of the selected children were lesser than the standard reference. At 90-99 per cent of attendance, both the male and female children of experimental group had a higher (3.5cm and 4.5cm) increase in height over the control group (1.7 and 1.5cm).


Thus, it is clear that gain in height was better in the children of experimental group than that of control group.
III.
Mean Mid Upper Arm Circumference of the selected children

a)
Mean mid upper arm circumference of the selected children before and 
after supplementation in the age of 3-4 years


The Mean mid upper arm circumference of the selected children before and after supplementation in the age of 3-4 years is shown in Table XI and Figures 7a, 7b and 7c.
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TABLE XI
MEAN MID UPPER ARM CIRCUMFERENCE OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 3-4 YEARS
	PERCENTAGE OF ATTENTANCE
	Ref. Std* 3-4 Years (in cm)
	EXPERIMENTAL GROUP (N=20)
	CONTROL GROUP (N=20)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%

	Boys
	16.0
	-
	-
	-
	13.8
	14.1
	+0.3

	
	
	
	
	[4]
	

	Girls
	15.6
	-
	-
	-
	13.5
	13.7
	+0.2

	
	
	
	
	[2]
	

	90-99%

	Boys
	16.0
	14.2
	15.0
	+0.8
	14.0
	14.0
	0

	
	
	[2]
	
	[3]
	

	Girls
	15.6
	14.0
	14.0
	0
	13.1
	14.0
	+0.9

	
	
	[2]
	
	[5]
	

	80-89%

	Boys
	16.0
	14.8
	14.8
	0
	-
	-
	-

	
	
	[4]
	
	
	

	Girls
	15.6
	14.2
	14.5
	+03
	15
	15.5
	+0.5

	
	
	[2]
	
	[2]
	

	70-79%

	Boys
	16.0
	13.8
	14.1
	+0.3
	15
	14
	-1.0

	
	
	[4]
	
	[1]
	

	Girls
	15.6
	14.2
	13.7
	-0.5
	16
	14
	-2.0

	
	
	[2]
	
	[1]
	

	60-69%

	Boys
	16.0
	14.5
	14.7
	+0.2
	-
	-
	-

	
	
	[2]
	
	
	

	Girls
	15.6
	15
	15
	0
	-
	-
	-

	
	
	[1]
	
	
	

	50-59%

	Boys
	16.0
	-
	-
	-
	13.0
	14.0
	+1.0

	
	
	
	
	[1]
	

	Girls
	15.6
	16
	16.5
	+0.5
	14.0
	14.0
	0

	
	
	[1]
	
	[1]
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)
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When compared with the reference standard, all selected children in the age of 3-4 years were found to be lesser in their mid upper arm circumference.


With 90-99 and 80-89 percent attendance, control group had a higher gain of MUAC than the experimental group. But with 70-79 and 50-59 percent attendance, experimental group had a higher gain in MUAC after supplementation.


In the age of 3-4 years, children in experimental group had a greater increase in their MUAC after supplementation.
b)
Mean mid upper arm circumference of the selected children before and 
after supplementation in the age of 4-5 years


The mean mid upper arm circumference of the selected children before and after supplementation in the age of 4-5 years is shown in Table XII and Figures 8a, 8b and 8c. 
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TABLE XII
MEAN MID UPPER ARM CIRCUMFERENCE OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 4-5 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref Std* 4-5 Years (in cm)
	EXPERIMENTAL GROUP (N = 6)
	CONTROL GROUP (N = 15)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%

	Boys
	15.6
	-
	-
	-
	14.5
	14.7
	+0.2

	
	
	
	
	[4]
	

	Girls
	15.2
	-
	-
	-
	15
	15.5
	+0.5

	
	
	
	
	[1]
	

	90-99%

	Boys
	15.6
	-
	-
	-
	13.8
	14.5
	+0.7

	
	
	
	
	[3]
	

	Girls
	15.2
	15.0
	14.5
	-0.5
	13.6
	13.8
	+0.2

	
	
	[1]
	
	[3]
	

	80-89%

	Boys
	15.6
	-
	-
	-
	14.0
	14.0
	0

	
	
	
	
	[2]
	

	Girls
	15.2
	14.5.
	14.6
	+0.2
	-
	-
	-

	
	
	[3]
	
	
	

	70-79%

	Boys
	15.6
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	15.2
	17
	16.5
	-0.5
	-
	-
	-

	
	
	[1]
	
	
	

	60-69%

	Boys
	15.6
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	15.2
	-
	-
	-
	12.0
	13.0
	+1.0

	
	
	
	
	[1]
	

	
	
	
	
	
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)

8a-c

The children in the age group of 4-5 years in both experimental and control group were found to be lesser in their MUAC when compared to that standard of Ghosh, S.


In children with 90-99 percent of attendance, the control group had a increased MUAC than the experimental group, but with 80-89 percent attendance, experimental group had a increased MUAC than the control group, after the supplementation.
c)
Mean mid upper arm circumference of the selected children before and 
after supplementation in the age of 5-6 years


The Mean mid upper arm circumference of the selected children before and after supplementation in the age of 5-6 years is shown in Table XIII and Figures 9a, 9b and 9c. 
TABLE XIII
MEAN MID UPPER ARM CIRCUMFERENCE OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 5-6 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref. Std* 5-6 Years (in cm)
	EXPERIMENTAL GROUP (N=14)
	CONTROL GROUP (N=5)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%

	Boys
	15.4
	-
	-
	-
	`15.0
	15.0
	0

	
	
	
	
	[1]
	

	Girls
	14.9
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	90-99%

	Boys
	15.4
	14.6
	15.2
	+0/6
	15.0
	15.5
	+0.5

	
	
	[4]
	
	[2]
	

	Girls
	14.9
	14.2
	15.1
	+0.9
	13.0
	14.5
	+1.5

	
	
	[2]
	
	[1]
	

	80-89%

	Boys
	15.4
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	14.9
	13.8
	15.0
	+1.2
	-
	-
	-

	
	
	[3]
	
	
	

	70-79%

	Boys
	15.4
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	14.9
	14.2
	15.0
	+0.8
	-
	-
	-

	
	
	[4]
	
	
	

	60-69%

	Boys
	15.4
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	14.9
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	50-59%

	Boys
	15.4
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	

	Girls
	14.9
	-
	-
	-
	15.0
	15.0
	0

	
	
	
	
	[2]
	


Number in [ ] represents the number of children in that particular range of attendance
* Ghosh, S. (1991)
F9a-c


The mean MUAC of the selected children in the age of 5-6 years were compared with the reference standard. Both experimental and control group had almost the reference standard of MUAC.


Among the children with 90-99 per cent attendance, experimental male had a higher MUAC than the male of control group.  

IV.
Mean Chest Circumference of the selected children

a. Mean chest circumference of the selected children before and after supplementation in the age of 3-4 years

The Mean chest circumference of the selected children before and after supplementation in the age of 3-4 years is shown in Table XIV.
TABLE XIV
MEAN CHEST CIRCUMFERENCE OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 3-4 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref. Std* 3-4 Years (in cm)
	EXPERIMENTAL GROUP (N=20)
	CONTROL GROUP (N=20)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%
	50.7
	-
	-
	-
	-48.0
	48.2
	+0.2

	
	
	
	
	[6]
	

	90.99%
	50.7
	48.5
	48.2
	-0.3
	48.2
	48.5
	+0.3

	
	
	[4]
	
	[8]
	

	80-89%
	50.7
	50.1
	49.2
	-0.9
	47.5
	48
	+0.5

	
	
	[5]
	
	[2]
	

	70-79%
	50.7
	49.0
	49.3
	+0.3
	50.0
	47.5
	-2.5

	
	
	[6]
	
	[2]
	

	60-69%
	50.7
	50.8
	50.3
	-0.5
	-
	-
	-

	
	
	[3]
	
	
	

	50-59%
	50.7
	51.0
	51.0
	0
	46.5
	46.2
	-0.3

	
	
	[1]
	
	[2]
	


Number in [ ] represents the number of boys and girls in that particular range of attendance
* Sharma,S. and Prakashan, J. (2006)

The selected children in the age of 3-4 years were approximately on par with the standard reference. 


At 90-99, 80-89 and 60-69 per cent attendance, there was slight decrease and this might be due to increment in height. With 70-79 per cent attendance, experimental group had a higher increment than the control group. 
b. Mean chest circumference of the selected children before and after supplementation in the age of 4-5 years


The Mean chest circumference of the selected children before and after supplementation in the age of 4-5 years is shown in Table XV. 

TABLE XV
MEAN CHEST CIRCUMFERENCE OF THE SELECTED CHILDREN BEFORE AND AFTER SUPPLEMENTATION IN THE AGE OF 4-5 YEARS

	PERCENTAGE OF ATTENTANCE
	Ref. Std* 4-5 Years (in cm)
	EXPERIMENTAL GROUP (N=6)
	CONTROL GROUP (N=15)

	
	
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)
	INITIAL (cm)
	FINAL (cm)
	DIFFERENCE (cm)

	100%
	54.0
	-
	-
	-
	50.2
	50.5
	+0.3

	
	
	
	
	[5]
	

	90.99%
	54.0
	53.0
	53.0
	0
	49.6
	49.9
	+0.3

	
	
	[1]
	
	[6]
	

	80-89%
	54.0
	52.0
	51.3
	-0.7
	50.0
	50.0
	0

	
	
	[3]
	
	[2]
	

	70-79%
	54.0
	53.0
	53.0
	0
	-
	-
	-

	
	
	[1]
	
	
	

	60-69%
	54.0
	-
	-
	-
	48.5
	48.5
	0

	
	
	
	
	[1]
	


Number in [ ] represents the number of boys and girls in that particular range of attendance
* Sharma,S. and Prakashan, J. (2006)


The mean chest circumference of the selected children in the age of 4-5 years were lesser than the standard reference. The increment was seen among the control group than the experimental group with 100 and 90-99 per cent attendance.
C.
CLINICAL PROFILE OF THE SELECTED CHILDREN

Table XVI represents the clinical profile of the selected children.

TABLE XVI
CLINICAL PROFILE OF THE SELECTED CHILDREN

	Clinical signs
	Experimental 

Group
	Control Group 

	
	N
	%
	N
	%

	Bleeding gums
	3
	75
	9
	22.5

	Dental caries
	3
	75
	10
	25

	Nil
	34
	85
	21
	52.5



The clinical examination, conducted by the physician for the selected children at the centres revealed that 85 and 52.5 per cent of experimental and control group did not have any signs of nutritional deficiencies. Among those who showed deficiencies, a maximum prevalence of dental carries and bleeding gums was observed.
D.
FOOD AND NUTRIENT INTAKE OF THE SELECTED CHILDREN

The food and nutrient intake of the selected children are discussed under the following headings.

1. Frequency of consumption of different food groups by the selected 
children

2. Mean nutrient intake by the selected children 
a) Mean nutrient intake by the selected children in the age of 1-3 years

b) Mean nutrient intake by the selected children in the in the age of 3-6 years


1
Frequency of consumption of different food groups by the selected 
children


Table XVII represents the frequency of consumption of different food groups by the selected children.

TABLE XVII

FREQUENCY OF CONSUMPTION OF DIFFERENT FOOD GROUPS BY THE SELECTED CHILDREN

	FOOD GROUPS
	FREQUENCIES (%)

	
	DAILY
	ALTERNATE DAYS
	ONCE IN A WEEK
	ONCE IN FORTNIGHT
	ONCE INA MONTH

	
	E
	C
	E
	C
	E
	C
	E
	C
	E
	C

	Cereals
	100
	100
	-
	-
	-
	-
	-
	-
	-
	-

	Pulses
	100
	100
	-
	-
	-
	-
	-
	-
	-
	-

	Green leafy vegetables
	25
	20
	8
	12
	45
	38
	13
	20
	9
	10

	Other vegetables
	-
	-
	-
	-
	56
	42
	38
	40
	6
	18

	Roots and tubers
	25
	22
	4
	-
	39
	34
	19
	22
	13
	22

	Fruits
	-
	-
	8
	12
	4
	13
	15
	19
	73
	56

	Milk and milk products
	94
	82
	3
	10
	2
	8
	1
	-
	-
	-

	Non-vegetarain
	-
	-
	100*
	100*
	22
	16
	28
	37
	32
	11


E – Experimental group; C- Control group; * - Egg consumption

The fact that, in both experimental and control groups all the selected children had some pulses along with cereals on all the days is very encouraging. 


At the same time, it is very saddening to note that maximum 45 and 38 per cent of experimental group and control group had green leafy vegetables only once in a week similar findings was observed, that is, a maximum of 56 and 42 per cent of the experimental and control group consumed other vegetables only once a week. Thirty nine and 34 per cent of both experimental and control group consumed roots and tubers only once in a week. It is very alarming to note maximum of 73 and 56 per cent of experimental and control group consumed fruits only once in a month. In both experimental and control group, 94 and 82 per cent consumed milk and milk products daily. It was also understood that the remaining children were allergic to milk.


With regard to animal foods, as the selected children had their lunch in balwadies, consumption rate is 100 per cent at a frequency of alternate days (as the egg was fed on alternate days in the balwadies).

2.
Mean nutrient intake by the selected children

a)
Mean Nutrient intake by the selected children in the age of 1-3 years


The mean nutrient intake by the selected children in the age of 1-3 years is shown in Table XVIII.

Landscape Table XIII

Most of the nutrients consumed by the experimental group were inadequate when compared to that of RDA of ICMR whereas protein, thiamine and folate consumption was from 50 to 90 per cent of RDA. 


Similarly, almost all the nutrient intake of the children in the control group was deficient. Only very few nutrients like protein, folate and riboflavin were above the RDA.


In comparison with the nutrient intake of experimental group, control group had a better proportion of nutrient intake. 

b)
Mean nutrient intake by the selected children in the age of 3-6 years


The mean nutrient intake by the selected children in the age of 3-6 years is shown in Table XIX.

Landscape Table XIX


The nutrients consumed by the experimental group were deficit when compared to RDA of ICMR.


Similarly, nutrient intake by the children in the control group was also almost deficit in all the nutrients. Only very few nutrients like protein and folic acid were at satisfactory levels.


In comparison with the nutrient intake of experimental group, control group had a better intake of nutrients.
V.
SUMMARY AND CONCLUSION


Health is a positive concept emphasizing social and personal resources, as well as physical capacities. Achieving health and remaining healthy is a active process. Nutrition is an important element for staying healthy and for improving one’s health. Good nutrition play a vita role in providing energy and keeps us vibrant; produce and keep our cells alive and repairs body tissues and prevent diseases.


Malnutrition is a group of conditions in children and adults generally related to poor quality or insufficient quantity of nutrient intake, absorption or utilization. Malnutrition may result from consuming too little food, a shortage of key nutrient, or impaired absorption or metabolism due to disease. Eating a healthy, well-balanced diet is the key to avoid many types of malnutrition.


Eggs have an excellent nutritive value. Nutritionally, eggs are a good source of fat, proteins, vitamins and minerals, especially iron. Now, because of consumer awareness and concern for better healthful and balanced food, people have developed an increasing interest for “value added  foods” especially value added egg which is rich in vitamin E, organic selenium and Docosahexaenoic acid.


Bearing the above points, a study entitled “Impact of supplementing value added egg on the nutritional status of the pre-school children” was aimed to find out the dietary pattern and the impact of supplementation of value added egg to pre-school children. The study was carried out with the objective of studying the socio-economic background and dietary pattern of the selected children and to evaluate the impact of supplementation of both ordinary and active eggs and study the nutritional status before and after supplementation of eggs. Statistical analysis for the initial and final levels of parameters were carried out.

The major findings of the study are summarized as follows :

· Regarding the socio-economic profile, the maximum (27.5 per cent) of children were male and belong to 3 to 4 years. With regard to the type of family, the maximum (85 per cent) belong to the nuclear family. A maximum (75 per cent) of selected children belong to middle income families.

· Regarding the period of presence of the children in balwadies, a maximum of 62.5 per cent were attending the balwadi for a period of          1-2 years and a minimum of 47.5 per cent were attending the balwadi for a period of 2-3 years.

· The percentage of consumption of fast foods was about 70 per cent among the children in balwadies. All the selected children were breast fed and a maximum of 52.5 per cent in control group had breast milk for a period of one year and in the experimental group, only 47.5 per cent had for a period of one year.

· Regarding comparison of mean weight of the selected children with standard reference, it was found to be lesser. The selected children in the control group in the age of 3-4 years with 90-99 and 80-89 per cent attendance, had a higher weight gain. 

· In the mean weight of the selected children in the age of 4-5 years is compared with standard reference, it was also lesser than the standard. The children who participated in the supplementation with 90-99 per cent attendance had a higher weight gain of about one kg in experimental group when compared with that of control group. 

· The mean weight of the selected children in the age of 5- years was also found to be lesser than that of reference standard. Children with 90-99 per cent attendance in the control group had a higher weight gain of 1.5kg over the experimental group. 

· The mean height of all the selected children in the age of 3-4 years were lesser than the reference standard. At 90-99 percent attendance, a higher 6.1cm in height was seen in control group. The experimental girls showed a higher (3.5cm) increase over the control group. With 80-89 and 70-79 percent attendance experimental group had a higher increase in height than the control group. 

· With 90-99 percentage of attendance, a greater increment of (1.5 cm) was noted among the experimental group than the control group in the age of 4-5 years. 

· In the age group of 5-6 years, similar increment was seen in height, that is, about 3.5cm and 4.5cm with 90-99 per cent attendance (boys and girls) in the experimental group that the control group (boys and girls).  

· In the age group of 3-4 years, with 90-99 and 80-89 per cent attendance, control group had a higher gain of MUAC than the experimental control. But with 70-79 and 50-59 per cent attendance, experimental group had a higher gain in MUAC after supplementation.  

· The mean MUAC of the selected children in the age of 4-5 years, the control group with 90-99 per cent attendance had a higher increment than the experimental group.  But with 80-89 per cent attendance, experimental group had a increased MUAC than the control group, after the supplementation.

· In the age of 5-6 years, the mean MUAC of the selected children was closure to standard reference. With 90-99 per cent attendance experimental boys had a higher MUAC than the control boys.

· The clinical examination revealed that a maximum of 85 per cent did not show any clinical signs of nutritional deficiencies. 

· With regard to the frequency of consumption of different food groups, all the selected children had cereals and pulses on all the days; 45 and 38 per cent were found to consume green leafy vegetables only once in a week and four and 13 per cent were consuming fruits once in a week.

· With regard to the nutrient intake, all the experimental group had a deficit of all the nutrients whereas the children of control group had an excess of calorie, riboflavin and folic acid 158.6, 127 and 153.6 per cent of RDA respectively.

· The mean chest circumference in the age of 3-4 years among the selected children were approximately on par with the standard reference. At 90-99, 80-89 and 60-69 per cent attendance, there was slight decrease. With 70-79 per cent attendance, experimental group had a higher increment than the control group.

· The selected children in the age of 4-5 years, mean chest circumference were lesser than the standard reference. An increment was seen among the control group than the experimental group with 100 and 90-99 per cent attendance. 

CONCLUSION


Thus, from the findings it can be concluded that there was not a remarkable difference in the body weights of the children in control and experimental group. But a greater increment of height was noted in the experimental group than the control group. However, a longer period of study with 100 per cent participation in the supplementary feeding programme may throw more light on the impact of Value Added Egg on the nutritional status of the pre-school children. 
APPENDIX I

INTERVIEW SCHEDULE TO ELICIT INFORMATION ABOUT THE

SOCIO-ECONOMIC BACKGROUND OF THE PRESCHOOLCHILDREN
1) NAME OF THE CHILD


:

2) DATE OF BIRTH OF THE CHILD

:

3) NAME OF THE HEAD OF THE FAMILY
:

4) ADDRESS OF THE FAMILY


:

5) NUCLEAR FAMILY   (          JOINT FAMILY  (
6) DETAILS OF THE FAMILY


:

	S.No
	NAME
	RELATION TO THE FAMILY
	SEX
	AGE
	EDUCATIONAL QUALIFICATION
	OCCUPATION
	MONTHLY INCOME

	
	
	
	
	
	
	
	


7) HOW LONG THE CHILD IS IN BALWADI?

8) DETAILS OF THE CHILD BIRTH:

FULL TERM  (

PRE TERM  (
NORMAL (

FORCEPS (

CAESAREAN (
OTHERS (


IF PRE TERM MEANS, NUMBER OF DAYS PRIOR:

   9) MORTALITY OF THE CHILD



PRESENT  (


ABSENT  (
  IF PRESENT, REASONS: 

10) DO YOU HAVE TELEVISION?    YES  (

NO  (
                 DO YOU HAVE RADIO?    YES  (

NO  (  

IF YES, 

THE TIME SPENT/ DAY FOR VIEWING THE TELEVISION PROGRAMS:

         MENTION THE PROGRAMME:

THE TIME SPENT / DAY FOR LISTENING RADIO:

MENTION THE PROGRAMME:

11) DO YOU GO FOR MOVIES WITH YOUR CHILD?




YES  ( 
NO  (



 
IF YES, HOW OFTEN:

12) IN YOUR FAMILY WHO TEACHES THE CHILD:

 
FATHER  (

MOTHER  (

OTHERS  (
13) THE TIME SPENT FOR TEACHING YOUR CHILD / DAY:

     THE ASPECTS THAT ARE TAUGHT BY YOU:

14) FAMILY EXPENTIDURE

	ITEMS
	TOTAL AMOUNT / MONTH
	PERCENTAGE

	FOOD

CLOTHING

HEALTH

EDUCATION

SHELTER

RECREATION

SAVINGS

TRANPORT

REPAY MEANS OF DEBTS

MISCELLANEOUS
	
	


15) FOOD CONSUMPTION PATTERN

	FOOD GROUPS
	QUANTITY   (g)/ MONTH
	AMOUNT SPENT/ MONTH
	FREQUENCY OF CONSUMPTIONBY YOUR CHILD

	
	
	
	DAILY
	ALTERNATE DAYS
	ONCE IN A

WEEK
	ONCE IN FORTNI

-GHT
	ONCE IN A MONTH



	CEREALS

Rice

Ragi

Wheat

Millets

Others

PULSES

Bengal gram dhal

Black gram dhal

Red gram dhal

Green gram dhal

Soya bean  

Soya  flour 

Others

GREEN LEAFY VEGETABLES

Agathi 

Amaranth
Drumstick leaves

Fenugreek leaves

Coriander leaves

Curry leaves

Cabbage

Mint  

Others

OTHER VEGETABLES

Drumstick

Beans

Brinjal

Ladies finger

Bitter gourd

Snake gourd

Bottle gourd

Pumpkin

Cauliflower

Others

ROOTS AND TUBERS

Potato

Onion

Carrot

Beet root

Radish

Yam

Others

NUTS AND OIL SEEDS

Coconut

Groundnut

Almond

Sesame

Others

FRUITS

Apple

Banana

Dates

Grapes

Mango

Orange

Papaya

Guava

Pomegranate

Others
MILK AND MILK PRODUCTS

Cow’s milk

Buffalo’s milk

Curd

Butter milk

Ghee

Cheese

Others

SUGAR AND JAGGERY

Sugar 

Honey

Sugarcane

Jaggery

Others 

NON VEGETARIAN

Egg 

Meat

Chicken

Fish

Prawn

Others 

SPICE AND CONDIMENTS

Mustard

Pepper

Cumin seeds 

Garlic

Ginger  

Tamarind

Cloves

Bay leaves

Cinnamon

Others 
	
	
	
	
	
	
	


16) DO YOUR CHILD HAVE THE HABIT OF TAKING PREPARED FOODS OR

 FAST FOODS:



YES  (

NO  (
IF YES, GIVE THE ITEMS CONSUMED:

17) WHAT TYPE OF FATS AND OILS ARE USED FOR COOKING?

	TYPE OF FATS AND OILS
	QUANTITY
	FREQUENCY OF USE

	
	
	


18) DAILY MEAL PATTERN:

	DAYS
	EARLY MORNING
	BREAK FAST
	LUNCH
	TEA
	DINNER
	BED TIME

	
	
	
	
	
	
	


19) SPECIAL FOODS INCLUDED AND AVOIDED TO YOUR CHILD:

	FOODS ADDED
	CONDITIONS
	REASONS
	FOODS AVOIDED
	CONDITIONS
	REASONS

	
	
	
	
	
	


20) DO THE CHILD TAKE ANY TONIC, TABLETS OR MEDICINE?

YES (
 
NO (


IF YES, MEDICATION DETAILS

NAME



:

QUANTITY


:

FREQUENCY/DAY

:

PERIOD OF INTAKE
:

21) FEEDING AND WEANING PRACTICES:

a) WAS THE CHILD BREAST FED?

 IF YES, TIME OF START                        :  DURATION  
b) IN FEEDING, WHOM DO YOU CONSIDER THE MOST IMPORTANT PERSON IN THE FAMILY?

	PREFERENCE
	INDIVIDUAL
	REASON



	FIRST

SECOND

THIRD
	
	


APPENDIX II

CLINICAL ASSESSMENT SURVEY FOR 
PRE-SCHOOL CHILDREN
Name







Date of Survey :

Age


Sex :




Address of the Balwadi :

Height (cm)

MUAC (cm)



Permanent Address

Weight (kg)

Chest Circumference (cm)

General Nutritional Condition

A)
Conjuctive on eyes


Bitot spots presents 

(
Absent
(
`
Corneal xerosis present
(
Absent
(

If present, Slight dryness
(
Ulceration
(
B)
Night Blindness


Present
(


Absent
(

If present, 


Mild

(


Moderate
(
Severe 
(


C)
Condition of lips


Normal
(

Angular stomatitis
(



Moderate 
(

Severe


(
D)
Chelosis of mouth


Present
(


Absent
(

If present, 


Mild

(


Moderate
(
Severe 
(


E)
Colour of tongue


Normal
(


Pale colour
(
F)
Surface of Tongue


Normal
(


Ulcered
(
G)
Gums bleeding


Present
(


Absent
(
H)
Teeth 


Normal

(

Flourosis
(



Moutted enamel
(

Discoloured teeth

(
I)
Dental Carries


Absent

(
Slight Moderate 
(
Severe 
(
J) 
Hair


Normal
(
Loss of lustre 
(
Discoloured and dry   (


K)
Skin – General appearance


Normal

(

Dry and Rough 
(


Loss of lustre

(

Hyperkerotosis 
(
L)
Oedema


Absent

(

Face 


(


Moon face 

(

General Oedema 
( 

M)
Skeleton legs


Straight 

(

Knock knee 

(
Bonelegs   (
N)
Chest


Normal 

(

Ricketic rosary 
(


Mild 


( 

Moderate 

(
Severe        (
O)
Digestive troubles


Present
(


Absent
(

Diarrihoea 
(


Vomiting 
( 
Slight digestion    ( 

P)
SIGNS OF MALNUTRITION


Present
(


Absent
(

If present, 


Marasmus
(


Kwashiorkor  (
Rickets 
        (
Q)
MENTAL CONDITIONS


Normal 
( 


Mentally retarded 
(
STUDY OF THE SUPPLEMENTATION


[Value added Egg]








IMPACT OF SUPPLEMENTATION FOR PRE-SCHOOLERS








CONTROL GROUP


[N=40]


Supplemented with Ordinary Egg








EXPERIMENTAL GROUP


[N=40]


Supplemented with Value Added Egg








DIETARY PATTERN








ANTHROPOMETRIC MEASUREMENTS





Height 


Weight


Chest circumference


MUAC








SOCIO-ECONOMIC PROFILE





SELECTION OF THE SUBJECTS


[N = 80]








