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I.   INTRODUCTION
The childhood shows the man

As the morning shows the day

-   John Milton


India has the second largest child population in the world. A nation’s health depends on the health and prosperity of its children. Malnutrition is the widespread condition affecting the health of the children. Malnutrition can be defined “as the lack of a sufficient quantity or quality of the nutrients to maintain the body system at some definable level of functioning”. Malnutrition is a silent emergency but the crisis is real and persistent which has profound and frightening implications for children, society and the future of humankind. It is a “polite word for semi-starvation among children”. Malnutrition is defined as an unintentional weight loss of more than 10 per cent, associated with a serum albumin level below three gram per deciliter (Joshi, 2002). 


Malnutrition is the result of a complex interplay of factors involving such diverse elements as household access to food, child and maternal care, safe water and sanitation and access to basic health services. It is not a simple matter of whether a child can satisfy her/his appetite. A child who learns enough to satisfy immediate hunger can still be malnourished. Though malnutrition can occur at any age, the main victims are children. Children, our future citizens, form an important segment of any community. They contribute to the vital human potential and in future would impart strength to the national economy and development (Bisht and Raghuvanshi, 2007). 


Historically, use of the term malnourished or reference to malnutrition has been associated with a state of undernutrition. Undernutrition is usually associated with poverty and food insecurity and overnutrition to obesity. As a result, we need to expand the construct of malnutrition to include two subcategories, specifically undernutrition and overnutrition and recognize that both conditions can emerge from living in poverty or having an inadequate food supply. Millions of children and adults face premature death due to both undernutrition and the chronic diseases associated with the obesity or overnutrition (Tanumihardjo et al., 2007).


Hunger is a potential consequence of food insecurity. When it is recurrent it results in undernutrition. It is well-known that many young children in India are undernourished. This undernourishment is dangerous. If children do not receive adequate nourishment when they are young, they will never grow to be strong, healthy and productive adults. Furthermore undernourished children are more likely to become ill. Undernourishment is directly or indirectly responsible for illness and death (Udaiveer, 2005).


The millennium summit held in New York in 2000 at the United Nations was attended by 147 heads of State or Government. The millennium declaration included an agreement to “halve the proportion of people who suffer from hunger “by the year 2015. The Millennium Development Goals (MDGs) on halving hunger seem largely focused on agricultural and other means to take more food available and to ensure food security. This may reduce the per centage of people who go to bed hungry, when hunger is used as meaning “an uneasy sensation caused by want of food”. But the MDG reports also use the term “hunger” as a proxy of malnutrition. Their maps of “hunger hot spots” are based entirely on prevalence rates of underweight children.


The fourth millennium development goal is to “reduce child mortality”. In 2004, ten million children died before their fifth birthday and many of these deaths were caused by undernutrition. Poverty results in food insecurity and often hunger, which can lead to malnutrition (Tanumihardjo et al., 2007). There are more than 850 million undernourished people worldwide and the huge human and economic costs of hunger are widely acknowledged (Stein and Qaim, 2007). There are, however, large regional differences in the prevalence of undernutrition and it encompasses a wide range of macronutrient and micronutrient deficiencies (Vaz, 2003).


The international community feels responsible and often acts quickly and generously in responding to acute disasters such as earthquakes, famines and Tsunamis, but by far the majority of deaths caused by malnutrition each year, and every year, occur not following natural catastrophes, or in acute emergencies, or as a result of conflict. More than five million children die each year from causes linked directly, or indirectly, to malnutrition in non-industrialized countries, a very large proportion of these in Asia rather than Africa. These deaths and this malnutrition, for some reason remain relatively “hidden” (Latham, 2006). As the World Bank has recently stated “reducing malnutrition is central to reducing poverty”. As long as malnutrition persist development goals for the coming decade will not be reached (World Bank, 2001). Therefore, we need to take heed of the double burden of malnutrition caused by poverty, hunger and food insecurity. Informing current practitioners, educators and policy makers and passing this information on to future generations of nutrition students is of paramount importance. Several regions of the world have made progress toward meeting this goal, but hunger and food insecurity are still prevalent, and both lead to malnutrition (Tanumihardjo et al., 2007).


Nutrition is a major factor in bringing out the maximum potentiality that is endowed both physically and mentally. The nutritional status of the population can be considered a good yardstick of the development of that country. School age children between 5-14 years of age form about 20-25 per cent of the total population in most of the developing countries. The health of school age group is of crucial importance to the prosperity of the community since they represent a very vital growing segment of society. Compared to other age groups of infancy and preschool, this group though less vulnerable from the standard point of health and nutrition, need special attention, because of their special placement in the society. They are relatively more independent more exposed to outside world and institutional environment compared to their preschool counterpart. They continue to be the target of many a health and nutrition programmes which the Government has been undertaking since past several years. As a result of specific action programmes for school children as well as general overall improvement in socio-economic and living conditions of the people have also been reported (Cotugna and Vickery, 2007).


Nutrition education is the process by which beliefs, attitudes, environmental influences and understanding about the food lead to practices that are scientifically sound, practical and consistent with individual needs and available food resources (American Dietetic Association, 2006). Nutrition education about personal food and health practices will lead to eat the kinds and amounts of foods that will make a maximum contribution to health and social satisfaction. Health education is the process that bridges the gap between health information and health practices. In recent years, the crucial role of nutrition education in improving nutritional status has been recognized. Particular attention is also being given to impart nutrition education to school children for various reasons. Firstly, they are accessible in large numbers. As children grow, they acquire knowledge and assimilate concepts by leaps and bounds. These early years are ideal for providing nutrition information and promoting attitudes about all foods.


Nutrition education offers a great opportunity to individuals to learn about the essentials for health and to take steps to improve the quality of their diets and thus their well-being. Food habits established during the early years of life may affect the person’s food behavior throughout the life. It makes a long term and sustainable approach. Schools can play a vital role in imparting nutrition and health education to the children. For this nutrition education. suitable education material should be developed for the better improvement of the school children (Bisht and Raghuvanshi, 2007).


Nourishing the young child can be a challenge. This stage of life is critical to the development of positive attitude toward maintaining a healthful diet and learning to make reasonable food choices. Along with the parents, educators of young children are gatekeepers of child nutrition (Cotugna and Vickery, 2007). Young children must learn what to eat, when to eat, how much to eat and how to eat it (Birch, 1999).


Chronic malnutrition is widespread among school children in many developed countries. Following a series of international commitments and initiatives, there have been large scale efforts to provide simple and cost-effective health and nutrition interventions in schools in low income countries (Drake et al., 2007). The approach used in nutrition education has changed considerably to adapt to urgent challenges with regard to learning models and the scope or reach of its activities (Rodrigo and Aranceta, 2001). Among the most curriculum operations, the most favoured is the integration into existing subjects (Belansky et al., 2006).


School-based health and nutrition intervention in developing countries aims at improving children nutrition and learning ability. In addition to the food and health inputs, children need access to education that is relevant to their lives, of good quality and effective in its approach (Sherman and Muehlhoff, 2007). 


All students in college nutrition and dietetics majors are required to master specific knowledge, skills and competencies of presenting an educational session for a group (Commission on Accreditation for Dietetics Education (CADE), 2002). Good nutrition education, if followed effectively, can be a useful tool to bring economic development in the country as it provides good health. Better health enables people to improve their productive efficiency and it enhances the capacity and the consumption pattern of the population. Food and nutrition is thus intimately linked with production and economic development of the country.


Thus, there is a need for assessing the nutrition knowledge, attitude and practice of school going children, parents and their teachers. The present study is an attempt to analyze Knowledge, Attitude and Practice of school going children, their parents and teachers in respect of health and nutrition. The approach adopted here is an integration involving the school and its curriculum on the one-hand and the community–parents on the other hand. With this view, the present study was undertaken with the following objectives to:
· Develop the study materials based on critical thinking, communication and discussion making skills of the children.

· Develop and introduce a booklet into their school curriculum.

· Educate the teachers and parents through non-formal method of education.

·  Conduct pre and post test Knowledge, Attitude and Practice (KAP) and thereby evaluate the impact of nutrition education. 

· II. REVIEW OF LITERATURE

· 
The literature pertaining to the present study entitled “Integrating nutrition and health education in primary school curriculum (8-10 years) and its impact on KAP” were reviewed under the following heads:

· A) 
Malnutrition – the global threatner

· B) 
Nutritional status of the school going children 

· C) 
Nutrition education in improving nutritional status

· A. MALNUTRITION – THE GLOBAL THREATNER

· 
Several nutritional disorders are seen in the developing countries including India. The most important ones are: Protein Energy Malnutrition (PEM) which in its severe form causes marasmus or kwashiorkor in children. Malnutrition is a multifactorial problem that needs a multisectoral solution (Solon, 2006). Malnutrition is a state in which a prolonged lack of one or more nutrients retards physical development or causes specific clinical disorders. It can also be defined as an impairment of health resulting from a deficiency, excess or imbalance of nutrients (Joshi, 2002).

· 
According to World Health Organization (WHO, 1999) malnutrition is a medical and societal disorder with substantial consequences, including increased risks for morbidity and mortality. Malnutrition results from the imbalance of nutrients and energy provided to the body (too low), relative to its need (too high). These needs increase dramatically with illness. Children are at a higher risk of being undernourished or over nourished rather than being of normal weight (Townsend et al., 2001, Gibson, 2003). 

· 1. Undernutrition 

· 
The causes of undernutrition in India are multifactorial. Some of the factors are, poor maternal nutritional status (80 per cent are iron-deficient), low birth weight of children (30 per cent of children are born underweight), social and economic status that limits the ability to access resources for health and nutrition: and poor hygiene and sanitation leading to infections and compromised health status (Khokhar et al., 2003).Among the undernourished, more than 50 per cent live in rural areas, 49 per cent are girls and 53 per cent are from the lower socio- economic status. There are undernourished children, with ten per cent of villages and districts having undernourished prevalence rates of 28 per cent (Gragnolati et al., 2005).
· 
Almost three quarters of Indian children are underweight due to undernutrition. It is not just related to access to food, but is also due to poor access to health care, poor sanitation, early weaning and poor maternal nutritional status during pregnancy. Undernutrition in India is observed primarily in the form of protein energy malnutrition and micronutrient deficiencies (Muller and Krawinkel., 2005).

· 
Undernutrition in young children is usually determined by measurements of height, weight and skin fold thickness (Blossner, 2003). The most commonly used measures of undernutrition are: low height-for-age, low weight-for-height and low weight-for-age. A glance at the overall nutritional profile in India (2000) shows that per capita energy supply was approximately 2438 kilocalories/day, out of which 60 per cent was supplied by carbohydrates. Proteins and fat supply were indicated to be 57.1 and 47.9 gram/day respectively. Despite this relatively substantial food supply, clearly shows that there is inequitable distribution and availability of food. In 1992, the prevalence of malnutrition was 52 per cent, which only decreased to 47 per cent by 1998. The prevalence for those who had severely undernourished decreased slightly between 1992 and 1998 from 22 per cent to 18 per cent. Although many programs addressing hunger have been in place since the 1980’s it is unclear why the problem of undernutrition among children in India still looms so large (Archer, 2007). 

· 2. Over nutrition 

· 
Currently, India is undergoing a nutrition transition in which improvements in economic and social development are coupled with increased urbanization and shifts in food supply and production (Mudur 2007). The increase in obesity has also been observed in children and garnered a lot of media attention (Chhatwal et al, 2004). Although the public health importance of dealing with childhood obesity should not be minimized. 

· 
Food insecurity is complex and the paradox is that only can it lead to undernutrition and recurring hunger, but also to overnutrition which can lead to overweight and obesity. It is estimated that by the year 2015 non-communicable diseases associated with overnutrition will surpass undernutrition as the leading causes of death in low-income communities. Million of children face premature death due to both undernutrition and the chronic diseases associated with the obesity or overnutrition (World Bank, 2007).Although poverty and nutrition are more prevalent in rural areas, overweight and obesity predominant in urban areas (World Bank, 2007; Cortes et al., 2002).

· 
In a cross-sectional population based survey of Jamaicans, income was strongly and positively related to obesity in men, but in women rates of obesity were higher even in the poor (Mendez et al., 2004). Globally, prevalence of obesity is increasing among children. An obesogenic environment due to urbanization which includes lack of exercise, excessive consumption of fat rich snacks, soft drinks and television viewing play a crucial role in the development of childhood obesity. A study conducted in Coimbatore city with 9009 school children in the age group of 7-12 years screened for overweight and obesity and the findings revealed that the prevalence of overweight and obesity was eight and six per cent respectively. Further observations include that majority of the children belonged to nuclear families of high income group, 50 per cent of them were non-vegetarians and often skipped their breakfast and consumption of fat rich snacks, soft drinks, playing indoor games and a family history of degenerative diseases (Shabina, 2007).

· 
Panjikkaran et al, (2007), put forth that Body Mass Index (BMI) percentiles, waist circumference percentiles and waist to hip ratio are the ruling methodologies in establishing the obese, overweight relations in school going children. Undernutrition and overnutrition are epidemics of the impoverished and the affluent, respectively in India and this association is consistent at the individual and ecologic levels. Policies should focus on the both under and overnutrition in the Indian context (Subramaniam et al., 2006).  
· 3. Etiology of malnutrition

· 
Overcrowding, low maternal income and the use of infant formula feeds in children who have attained the age of six months and above were associated with a higher prevalence of wasting (Odunayo et al., 2006). Ali et al, (2005) associated the literacy of mother with malnutrition of children in rural area of Karachi and he found that the literacy status of mothers affects the nutritional status of children. Most of the malnourished/stunted children (40-75 per cent) were children of women who were illiterate. Most (57.89 per cent) of the children who were underweight were children of women who had received only the primary school education. Overall, a total of 217 children were underweight, 156 were stunted and 86 had wasting.

· 
Phengxay et al, (2007) identified that Laos is one of the poorest countries where chronic malnutrition is the highest.  Restricted intake of meats, vegetables during illness and low maternal education were main risk factors for child malnutrition. Poor hygiene and sanitation also have a significant role in causation of malnutrition. That deterioration in socio-economic and environmental condition leads to increased morbidity and mortality. Contaminated water and food are major causes of malnutrition and mortality in the developing world particularly among children (Olson, 1999).  

· 
Recent national estimates found that 37.2 per cent of school-aged children (6-11 years old) have a BMI greater than the 85th percentile for age and sex and 18.8 per cent of the children have a BMI greater than the 95th percentile. In New York City, these percentages are even higher, with 43 per cent greater than the 85th percentile and 19 per cent greater than the 95th percentile for BMI. Mexican American and non-hispanic black children are more likely to fall into these categories than non-hispanic white children (Wright, 2007).  

· 
Odebode et al, (2005) put forth that the poor parental socio- economic status, infections, improper weaning practices and low intake of protein-rich diet are vital to the development of PEM in Pakistan. He noticed that 18, 16, 15 and 51 per cent children were categorized as marasmus, marasmic kwashiorkor and underweight respectively. The girls outnumbered the boys in all age groups and were often severely affected than boys.

· 
Gray et al, (2006) assessed the physical indicators of malnutrition for all school age children from communities in USA. He opined that there was a correlation between stunting and one measure of food insecurity and stunting and several physical indicators of malnutrition were related including mid upper arm circumference, hair thickness, hair color, skin discoloration, pot belly and thin limbs. These results clearly showed that growth is related to physical indicators of malnutrition which reveal poor short-term health.
· 4. Prevalence of malnutrition

· 
Malnutrition affects approximately one-third of children worldwide (Gray et al,, 2006). As quoted by Reddy, (2007) the WHO Standard (growth charts) are useful for detecting both undernutrition and overnutrition thus addressing the double burden of malnutrition. They depict the normal growth under optimal environmental condition and can be used to assess children everywhere. Labadaries (2005) brought out the components of the triple burden of malnutrition in the developing world as undernutrition, overnutrition and obesity and malnutrition in hospitalized children. 

· 
Mehrotra, (2006) pointed out from his study that South Asia has the worst child malnutrition rates in the world and he focused India as a country which has the world’s highest number of malnourished children. Odunayo et al, (2006) observed the prevalence of PEM in Nigerian children and found to be 20.5 per cent whereas the prevalence of underweight, wasting and stunting using the WHO statistics were 23.1, nine and 26.7 per cent respectively.

· 
Collin et al, (2006) defined Severe Acute Malnutrition (SAM) as a weight-for-height measurement of 70 per cent or less below the median or three standard deviation or more below the mean National Centre for Health Statistics (NCHS) reference values, the prevalence of bilateral pitting edema of nutritional origin or a mid upper arm circumference of less than 11cm in children of one-five years and he reported that about 13 million children under the age of five years have SAM and the disorder is associated with one-two million preventable child deaths each year. Evidence from developed countries has linked family violence with SAM (Hasselmann et al., 2006). 

· 
Nube (2005) studied the relationship between undernutrition prevalence among children and adult woman at national and sub national level and he found that, there was a positive relationship between undernutrition prevalence rates among children and adults at the country level. At the level of smaller geographical units, high levels of undernutrition was observed in children. At the same time, however, low or intermediate levels of undernutrition among children are also low or moderate.

· 
According to Kruger (2005) stunting remains one of the most common nutritional disorders in South Africa, affecting 21.6 per cent of children aged one-nine years and he further revealed that stunted girls store relatively more energy as body fat that do non-stunted girls at comparable energy intake and levels of appropriate interventions for stunted children to improve their long term health and well-being is emphasized. 

· 
Bouzitou et al, (2005) documented the importance of addressing the double burden of malnutrition ever in poor areas of low income countries of West Africa. It suggests that prevention efforts should be aimed at improving diet quality and sanitation in poor urban households.


· 
Rao et al, (2006) identified the factor responsible for the decline in their population of Onge tribe of the Andaman and Nicobar Island. He summarized that the mean total marital fertility rate was estimated to be five live births/women and the general fertility rate was 20 live births/1000 married women. Although the gross reproduction rate was estimated to be two female children / married woman, the net reproduction rate was only 0.9 surviving female child / married woman. The mean infant mortality rate during the past 30 years was 192.7/1000 live births and the child survival rate was found to be only 53.2 per cent. A mild to moderate degree of malnutrition was found in 85 per cent of children of pre-school age and severe malnutrition in ten per cent. High childhood mortality appears to be the predominant demographic factor responsible for the decline in the Onge population. The high prevalence of undernutrition and micronutrient deficiency disorders could be important factors contributing to the high childhood mortality.

· 
Khan et al, (2007) reported that the prevalence of malnutrition in Australia including stunting declined significantly for underweight from 45 in 1990 to 26.6 per cent in 2004. While the average reduction was one per cent/year in the period from 1990-2000, it was two per cent/year in the period from 2000-2004. The prevalence of stunting declined from 56.5 per cent in 1990 to 30.7 per cent in 2004, with an average reduction of two per cent/year in the period from 2000-2004. There were clear differences in the decrease in malnutrition prevalence between urban, rural and mountainous areas. Stunting is higher in children whose parents are farmers and higher in households with more children. It is lower in households with safe water access and hygienic toilets. The children living in rural areas of India disproportionately suffer from malnutrition compared with their urban counterpart (Rajaram et al., 2007). Borooah (2005) observed the prevalence of undernutrition over 20000 rural children, from 16 states of India. Despite having a growing economy, childhood malnutrition is still widespread in India (Chatterjee, 2007).

· 5. Effects of malnutrition

· 
Malnutrition affects physical growth, morbidity, mortality, cognitive development, reproduction and physical work capacity and its consequently impacts on human performance, health and survival (Mahgoub et al., 2006). Jackson et al, (2006) highlights the role of malnutrition as a major contributory cause of child death. Disease-related malnutrition is a common problem associated with a higher morbidity and mortality. Malnutrition results in an altered body composition and in impaired muscle function (Norman et al., 2007). PEM occurs when there are deficiencies in protein, energy or both, relative to a body’s needs. Psoter et al, (2005) reviewed the association of early childhood malnutrition with dental caries, enamel hypoplasia, salivary gland hypo function and delayed eruption. It is also suggested that caries of the primary dentition is associated with early childhood malnutrition, while the enamel hypoplasia, salivary glandular hypo functions and saliva composition changes may be the mechanisms through which malnutrition is associated with caries.

· 
Odebode et al, (2005) reported the neurological disturbances associated with malnutrition as apathy, irritability, delayed walking skill, muscle atrophy, hypotonia, hypereflexia, spinal ataxia and nutritional neuropathies. Children with acute and severe malnutrition have plasma zinc concentration below 50 per cent as compared with normal children. Because of zinc deficiency, malnourished children cannot achieve the goals of nutritional support. Since zinc deficiency is associated with growth retardation, delayed sexual maturation, impaired taste, spinabifida malformation and immune deficiencies that are related with some complications like diarrhea and pneumonia (Rodriguez et al., 2005). Severe malnutrition in children is frequently associated with infectious diseases (Fernandez et al.,  2005). 

· 
Diarrhea in young children can lead to malnutrition and reduced immune resistance which in turn increases the risk of prolonged and recurrent diarrhea. This most common predisposing infection was recurrent diarrhea (35.8 per cent), followed by intestinal parasitic infection (14.9 per cent) and measles (11.9 per cent) (Odebode et al., 2005). Current concepts and controversies surrounding the complex influences of malnutrition are infection and immunity (Taylor and Greenough, 2007). Malnutrition compromises immune function, resulting in reduced resistance to infection (Rodriguez, 2005).

· 
Gonzalez et al, (2005) reported that malnutrition is widespread in developing countries, may be particularly devastating during childhood, when tissue development is occurring and nutrient requirements are great. Since PEM potentially involves many cellular alterations, they have evaluated gene expression changes in lymphocytes from malnourished children. It was found that the gene involved in cell development and differentiation and the genes involved lymphocyte and mitochondrial functions have differential expression and the genes detected in the present study, suggested that mechanisms for the changes in cell growth and immune function are associated with PEM.

· 
Fernandez et al, (2005) pointed out from their study that one of the immunosuppressive mechanisms of malnutrition is inhibition of the activation of T-lymphocytes. The voltage-dependent potassium channels k(v) are vital for the activation of T-lymphocytes. Severe malnutrition could affect the suitable synthesis of k (v) channels in T-lymphocytes, which causes decrease in the potassium current which in turn decreases the activation of k (v) channels to 20 mv. Schaible and Kaufmann, (2007) documented the relationship between malnutrition (undernutrition and overnutrition) and immunity, as exemplified by the case of tuberculosis in which malnutrition leads to worse diseases outcomes.

· B. NUTRITIONAL STATUS OF SCHOOL GOING CHILDREN

· 
Assessing children’s growth is a meaningful way of studying a population’s nutritional status (Gray et al., 2006). National Family and Health Survey (NFHS) showed that maternal characteristics such as socio-economic and behavioral nutritional status than the prevalence factors (Raja et al., 2007). The nutritional status of children is a good indicator of the overall wellbeing of a society and reflects food security as well as existing health-care and environmental conditions. Female children were nearly three times stunted than male children (Ansari et al., 2006).

· 
Amorim et al, (2006) studied the level of habitual physical activity (HPA) and nutritional status of children attending selected public school in Brazil and he reported that there was a statistically significant difference between male and female in time spent in moderate intensity physical activity. Females completed more moderate intensity physical activity, the males whereas time in vigorous physical activities was higher in male than female. According to BMI values, seven per cent were underweight, 83 per cent normal weight, eight per cent overweight and one per cent obese. These results demand attention particularly for children at the lower end of nutritional status and HPA level due to the potential negative impact on their growth and development. 

· 
Subjective Global Assessment (SGA), a method of nutritional assessment based on clinical judgment has been widely used to assess nutritional status of children. SGA successfully divided children of USA into three groups (well nourished, moderately malnourished, severely malnourished) with different mean values for various anthropometric and biochemical measures. Malnourished children had higher rates of infectious complications than did well-nourished children. Post operative length of stay was longer for malnourished children than well-nourished children (Secker et al., 2007).

· 
Kumari (2006) assessed the nutritional status of school going children of 6-11 years in Patna and Orissa. She indicated that regardless of the income group were deficient in all categories of nutrients; with the most prenounced being retinol, 61.8 per cent of boys and 59.78 per cent of girls in low income group received less than 55 per cent of the recommended allowance for retinol. The average height among the children was also slightly higher in comparison to standard. The presence of nutritional deficiencies in high income group indicated that the lack of awareness on balanced and nutritious diet is independent of socio-economic status.

·  
Undernutrition is one of the responsible factors for high infant and child mortality in developing countries. Nutritional intervention in ICDS scheme is a strategy to improve the nutritional status of children and to combat malnutrition (Mridula et al., 2005). Sunita et al, (2005) assessed the nutritional status of school children from rural Bihar and reported a high incidence of malnutrition as revealed by anthropometry. Nutritional deficiency diseases especially iron, riboflavin, dental diseases, PEM and vitamin C deficiency may be due to lower intake than RDA of these nutrients.

· 
Srihari et al, (2007) assessed the nutritional status of school children aged 6-18 years from Middle and High Socio-Economic Status (MHSES) in India. The study showed that the prevalence of anemia (haemoglobin concentration < 120g/l) ranged from 19-88 per cent across five different cities in India. Other micronutrient deficiencies including folate, riboflavin, niacin, vitamin C, vitamin A and vitamin B12 deficiencies, were present based on biochemical parameters. Overweight and obesity were prevalent among school children (9-29 per cent and two-seven per cent respectively). The nutritional status of MHSES children in India needs attention especially with respect to the high prevalence of anemia, overweight and obesity.

· 
Kulsum et al, (2005) analyzed the various factors such as economic status, maternal literacy, family size, maternal BMI and parental characteristics on nutritional status of children from an urban slum of Mysore city. The results were based on weight for age (W/A), 43 per cent, 31 per cent and six per cent of children were found to be suffering with mild, moderate and severe degree of malnutrition. Severe stunting was seen in 37 per cent of children, whereas 21 and 17 per cent had mild and moderate degree of stunting. The economic status of family showed significant association weight for age (W/A) and weight for height (W/H). Family size was significantly associated with H/A and WH. Mother’s nutritional status showed association with W/A and W/H. It can be concluded that, influencing factors among various factors of nutritional status were found to be economic status, family size and mother’s nutritional status.

· 
Naik and Prakash (2005) assessed the nutritional status of children in selected urban (U) and rural (R) school children at Mysore district and they revealed that the mean weight (kg) of children from urban and rural areas was 16.99 and 16.16, 19.4 and 19.34, 23.11 and 21.95 respectively. The mean heights were found to be slightly higher for urban children. As per the Gomez classification the percentages of children belonging to different grades of malnutrition were as follows, grade-I, 44 per cent and 41 per cent, grade-II, 35 per cent and 46 per cent, grade-III, three per cent and two per cent and 17 per cent and 11 per cent were found to be normal in urban and rural respectively. The mean skin fold thickness was found to be normal in urban and rural respectively. The mean skin fold thickness was found to be higher in girls (7.60 and 8.07, 7.67 and 8.11 and 9.47 and 8.16 mm) than boys (7.37 and 6.1, 6.94 and 6.9 and 6.68 and 6.44 mm) in urban and rural children respectively and a similar trend was seen for MUAC. There were significant differences in nutritional status of urban and rural school children.

· C. NUTRITION EDUCATION IN IMPROVING NUTRITION STATUS

· 
Education is the deliberate and systematic influence exerted by a person upon the immature, through instruction or supporting the harmonious development of physical, intellectual, aesthetic, social and other abilities of human beings by providing appropriate stimulation and environment (Sucharitha et al., 2006).

· Nutrition education has the potential to play an important role in ensuring food security and improving nutritional status (Keenan et al., 2001). Nutrition education is defined as “any set of learning experiences designed to facilitate the voluntary adoption of eating and other nutrition related behaviors conducive to health and wellbeing (Contento et al., 2002). Nutrition education programs had emphasized various behavioral approaches to learning and the environment (Cason, 2001).

· 1. Need and scope for nutrition education

· 
Nutrition education is important to children’s development of nutrition knowledge, good dietary practices and overall nutritional status. Several studies have been reported from India too in this field. In view of the high levels of illiteracy among the populations of developing countries, radio, television, audio-visuals, demonstrations and innovative approaches to nutrition education have also been investigated. It has been recognized that nutrition education can be an effective means of combating malnutrition. In the matter of selection of foods with an eye on nutritive value, or interfamilial distribution of food, correction of food beliefs and taboos, limitation of family size, improving living conditions or utilization of health services, nutrition and health education can make significant contributions (Phometsi et al., 2007).

· 
Nutrition education is aimed at influencing the knowledge, attitudes and behavior related to nutrition. The view that nutrition knowledge and attitude will determine nutritional behaviors simplifies the complexity involved in food selection, prevention and consumption (Sreedevi, 1999).

· 
Nutrition education was imparted to parents through lecture cum leaflets and personal discussion on various topics. A significant difference was found in the scores of pre-test and post-test of nutrition education of the parents. It was suggested that regular and repeated personalized and long term interaction will help to manage the proper nutritional status of the children.


· 
Devi et al, (2006) investigated the effects of the nutrition and health education programme of the ICDS on the nutrition/health knowledge levels and hygiene practices of woman and on the nutritional status of the children in Hyderabad. Mothers in the intervention group had significantly higher scores on nutrition and health knowledge and hygiene practices and this study confirms the value of an education programme in improving the nutrition and health knowledge of rural mothers. 


· 
Chhabra et al, (2006) conducted a cross-sectional study in rural Rewari district of Haryana state. They revealed that majority of mothers had inadequate nutrition knowledge about the various concepts of foods and nutrition through balanced diet, nutrient deficiency disorders and their prevention, importance of green leafy vegetables and fruits in the diet and conservation of nutrients. After imparting nutrition education, majority of the mothers had adequate nutrition knowledge and they had higher score (72 per cent) on knowledge on the sources of various nutrients in the diet and nutrient deficiency disorders and their prevention.  

· 2. Nutrition education at school level

· 
The Ministry of health in New Zealand has indicated that schools are a key setting to promote healthy eating (Rowan, 2005). He revealed a literature review on the topic “promoting healthy eating in schools” to the students and it served as an effective material from which the students where benefited and it promoted the healthy eating practice among students of New Zealand.

· 
School children are good agents of change and need to be educated and sensitized to specific issues of hunger and malnutrition through a question and answer process. Bamji et al, (2006) made attempts to help school children learn about the concepts in prevention of hunger and malnutrition to teachers and by facilitating transfer of knowledge to the children to a set of model lessons. Her results suggested that the children’s knowledge of nutrients and their functions and approaches to combat malnutrition were improved after the intervention.

· 
It is generally believed that changing the attitudes and behavior of adults and elderly people is rather difficult. Health education must aim at disseminating knowledge of health related matters, among the very young who are convinced that the school is an ideal venue for effective health and nutrition education.

· 
Sherman and Muehlhoff (2007), developed a school-based health and nutrition interventions in developing countries aim at improving children’s nutrition and learning ability and the results suggest that gains in awareness, knowledge and behavior can be achieved among children and their families with an actively implemented classroom program backed by teacher training and parent involvement, even in the absence of school-based nutrition and health services.

· 
Drozd et al, (2006) introduced a school-based education program through a book bag component to encourage parents and children to read and learn about nutrition together. Nutrition intervention program that incorporate a parent or family component can have positive outcomes, though reading books with their children, parents can positively impact the cognitive development of their children (Endo et al., 2005).

· 
Anderson et al, (2006) assessed the impact of a school-based nutrition education intervention which aimed at increasing the consumption of fruits and vegetables on the 6-11 years of school children and he found that the children in the intervention schools had an average increase in fruit intake that was significantly greater than the increases estimated in children in control group. It is concluded that a whole school approach to increasing intakes of fruits and vegetables has a modest but significant effect on cognitive and attitudinal variables and on fruit intake.

· 
Eboh et al, (2006) showed the effectiveness of a nutrition education programme on nutrition knowledge scores and healthy food choices in primary school pupils in Nigeria. Bannon, (2007) suggested that videos containing nutritional messages may have a positive influence on children’s short- term choices in USA. Koch et al, (2007) in USA evaluated the effect of the education program on nutritional knowledge of the benefits of eating fruit and vegetables, nutritional attitudes toward fruit and vegetables and eating behaviors of children. The nutritional education program had a great impact on the children’s knowledge about the benefits of eating fruits and vegetables and also the practice of eating healthier snacks.

· 
Oh et al, (2005) evaluated the impact and effectiveness of a public health nutrition programme developed for high school girls in Korea and the results showed a significant increase in the nutrition knowledge, attitude modification and behavioral changes after the implementation of nutrition education programme. Brener et al., (2006) put forth that state and local education agencies should continue to encourage schools to provide education on nutrition and physical activity as part of a co-ordinated school health programme and promote staff development for health education teachers. 

· 
Yongkyung et al, (2006) improved the dietary attitudes and habits of elementary students in lower classes through twelve week  practical nutrition education program called KHIDIKIDS, which was developed by Korean Health Industry Development Institute  (KHIDI) in 2004 based on the 2003 children’s dietary guidelines of the ministry of health and welfare of Korea. After the implementation, the children’s knowledge on nutrition was improved significantly, such that the average score on nutritional knowledge increased from eight-nine. This practical nutrition education program also improved the dietary attitudes and habits of children especially in healthy body weight, daily exercise and having breakfast. Parents also showed very positive responses for the nutrition education. 

· 
Matvienko, (2007) reported the impact of nutrition education on snack choices of children aged 6 and 7 years at Iowa through an after school program in the school setting and the intervention group showed an 18.2 per cent decline. At four months, the intervention group scored 33.3 per cent higher than baseline and the comparison group score remained 18.2 per cent lower than baseline.

· 
Contento et al, (2007) enhanced the personal agency and competence in eating and moving of the students in Netherland through a formulative evaluation of a middle school curriculum which includes 24 session that helps students develop understandings about the interactions between biology, personal behavior and the environment and personal agency through cognitive self- regulation skills in navigating today’s complex food system and sedentary environment. Students significantly improved on several curriculum-specific eating and physical activity behaviors, they decreased the frequency of sweetened beverages, package snacks and eating at a fast-food restaurant and ate and drank smaller portions of some items and they also decreased several sedentary activities and increased their frequencies of fruit and vegetable intake.

· 3. Teaching methods and materials

· 
Govula et al, (2007) indicated that culturally appropriate educational intervention is a potential tool to increase fruit and vegetable intake and nutrition knowledge of the children.

· 
Premakumari et al, (2005) analyzed the various instructional methods such as multimedia, programmed learning, co-operative learning and conventional methods for nutrition education and the results emphasized on the instructional methods such as multimedia and programmed learning scored more in KAP and found to be effective than the conventional methods of teaching.

· 
Endo et al, (2005) produced nutritional teaching materials for classroom use of children to improve their nourishment. These teaching materials for mothers and children incorporate “karuta cards”, a food tree and food medals and they provide visual cues, so that even people who have low literacy can easily understood. The mothers were most likely to adapt and make use of all these three teaching materials with primary school children next. Food medals were highly adaptable to infants, primary and secondary school children. Finally they opined that interest in nutrition can be improved by repeating the practice through the games and plays with these nutritional teaching materials.

· 
Bisht and Raghuvanshi (2007) evaluated the effectiveness of nutrition education through comic book and audio cassette in Uttarakhand and they concluded that comic book was found to be better nutrition education material than the audio cassette. Rajeshwari and Ramachandran (2007) educated teachers of New Delhi on the importance of balanced meal with pulses and vegetables and on how nutrition and health education messages could be communicated to children effectively through play and thereby children were taught about balanced food, hygiene and food safety and their importance for health. They participated eagerly when nutrition and health education was imparted through play-mime, games, quiz and puzzle. Pre and posts showed significant knowledge gain in students.

· 
Wright et al, (2007) educated the school children of New York through a puppet show to promote a healthful lifestyle. A minute puppet show was delivered to a group of 55 children, grades one-three, attending summer school at a public school in the Bronx. The puppet show emphasized on the importance of eating properly and exercising, diet making food choices and so on. Fifty-five students participated in the puppet show educational intervention. A variety of student-generated health goals was identified that centered on the themes of healthful eating (45.5 per cent) and exercise (49.0 per cent) and both healthful eating and exercise (0.04 per cent). Students also agreed that healthful food and exercising were important (89.1 per cent and 87.3 per cent respectively).

· 
 Unusan (2006) introduced a computer aided instruction into nutrition course of students in Pakistan and the vast majority of students reacted positively to computer aided instruction (CAI). Alberda et al, (2005) investigated the impact and effect of online interactions on students learning of “Drug and nutrient interactions” and the results showed that student’s online interactions have an impact on their course performance. Veerman et al, (2006) reported that computer tailored nutrition education reached the entire adult population and the effects had decreased the mortality rate of 0.4-0.7 per cent and save 72-115 life years per 100000 persons aged 25 years or older. Healthy life expectancy is estimated to increase by 32.7 days for men and 25-30 days for women.

· 
Mangunkusumo et al, (2006) conducted a school-based internet-tailored fruit and vegetable education combined with dietary counseling (with child and parent) within preventive healthcare to promote fruit, vegetable intake in Netherland. Awareness of inadequate fruit intake and knowledge of recommended vegetable intake levels were significantly more likely at post-test in the intervention group than in the control group. A compact, integrated two-component intervention can induce positive changes in knowledge and awareness of intake levels of fruit/vegetables among school children. 

· 
Yu-jin Oh (2007), educated the school children in South Korea through interactive multimedia nutrition software with food characters and this nutrition exploration is an alternative method of teaching nutrition to school children. This software enhances children’s food knowledge and willingness to choose healthful food like vegetables and fruits. Seonmi and Weon (2007) improved the dietary attitudes of elementary students through nutrition labeling. The level of nutrition knowledge was significantly improved after the nutrition education program. Nutrition labeling education is an effective way for improving the dietary attitude of children.
· 
Reviewing the malnutrition status of children worldwide and specifically India along with nutrition education as one of the tool to wipe of malnutrition has brought forth this present study of “Integrating nutrition and health education in primary school curriculum (8-10 years) and its impact on KAP”.
III. METHODOLOGY


The methodology of the present study entitled “Integrating nutrition and health education in primary school curriculum (8-10 years) and its impact on KAP” is discussed under the following heads:

A) Selection of area and school

B) Selection of the subjects

C) Eliciting the background information of the selected children

D) Assessment of nutritional status of the selected children 

E) Conduct of nutrition education to the selected teachers, children and  
parents

F) Evaluation of nutrition education of the selected teachers, children, and 
parents 

A) SELECTION OF AREA AND SCHOOL


The area selected for the present study was Tirupur Corporation which belonged to Coimbatore district. Tirupur is an industrial city which showers it popularity through worldwide trade business. Based on the permission obtained, availability of the children and also the co-operation rendered by the primary school children, teachers and authorities Vikas Vidhyalaya Matriculation and Higher Secondary School was selected. It is located at Koolipalayam and its total strength was found to be 1436. The number of students in the age group of 8-10 years were 81 children in number.

B) SELECTION OF THE SUBJECTS


The subjects of this study were selected as three groups, children, parents and teachers. All the 81 children in the age group of 8-10 years of both the sexes studying in fourth and fifth standard of Vikas vidhyalaya matriculation and higher secondary school were selected for the study. Of the selected children 45 were boys and 36 were girls. Teachers pertaining to these classes and the student’s parents also formed the subjects for the study. Therefore the study group constituted ten teachers, 81 children and their parents respectively. Before the conduct of the study a consent letter was obtained from the parents of the selected children. 

C) ELICITING THE BACKGROUND INFORMATION OF THE CHILDREN


The collection of data through questionnaire is one of the most popular methods used now-a-days. The information obtained by this method is also good quality (Gupta, 2005).

A specially designed pre-tested socio-economic questionnaire was given to the parents (through selected children) to elicit the background information regarding sex, type of the family, educational status, monthly income and savings, food frequency pattern, food habits, cooking methods, food fads and taboos, health and disease condition. The marks scored in previous examinations particularly quarterly and half-yearly examinations of the selected children were also recorded. The questionnaire used is appended in Appendix I. 
D) ASSESSMENT OF NUTRITIONAL STATUS OF THE SELECTED 
CHILDREN

Assessment of nutritional status of community is one of the first steps in the formulation of any public health strategy to combat malnutrition. The principle aim of such an assessment is to determine the type, magnitude and distribution of malnutrition in different geographic areas, to identify ‘at risk’ groups and to determine the contributory factors (Srilakshmi, 2006).


The anthropometric parameters such as body weight, height, Body Mass Index (BMI), Mid-Upper Arm Circumference (MUAC) and skin fold thickness and also the clinical examination were carried out for the selected children.

1) Anthropometric assessment


Anthropometry involves obtaining physical measurements of an individuals and relating them to standards that reflects the growth and development of the individuals. These physical measurements are another component of the nutritional assessment and are useful for evaluating the overnutrition and undernutrition. They can also be used to monitor the effects of nutritional intervention (Mahan and stump, 2004).

a) Weight (W)

Body weight is the most widely used and sensitive and simplest reproducible anthropometric measurement for the evaluation of nutritional status of young children. It indicates the body mass and is a composite of all body constituents like water, mineral, fat, protein and bone (Srilakshmi, 2006).


The weight of the selected children were recorded using a bathroom scale under the basal conditions with minimal clothing, without shoes and standing erect looking straight, with the hands freely hanging down. The balance was adjusted to the zero error before taking reading and adjusted as and when required. 
b) Height (H)

For taking the height of the children, a measuring wooden scale was fixed to the wall in the school building, the children were asked to stand on flat floor with feet parallel and with heels, shoulders and back of the head touching the wall. The head was held comfortably erect and arms hanging at the sides in a natural manner. A head piece (steel scale) was lowered, crushing the hair and making contact with the top of the head and height was recorded to the nearest 0.5 centimeter. 


Measurement of height and weight are still simplest and one of the reliable means by which the progress of a normal child is evaluated and gross abnormalities detected even when no other clinical sign of illness is manifested (Khaspuri, 2006).

c) Body mass index 

The BMI is used as an indicator of health risk and has good correlation with fatness (Srilakshmi, 2006). The BMI of the selected children were calculated from the collected heights and weights using the formula as below,

Body Mass Index = 
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The ratio of weight in kilogram to the height in meter square is referred to as BMI. The Quetelet’s index (W/H2) the most widely used height-weight index is commonly referred to as BMI and is a validated measure of nutritional status. BMI ranges are based on the relationships among body weight, disease processes and mortality (Center for disease control and prevention, 2002).


d) Mid upper-arm circumference (MUAC)


Mid upper-arm circumference is recognized to indicate the status of muscle development. MUAC is useful in identifying malnutrition and also in determining the mortality risk in children (Bamji, 2003).


The MUAC was taken on the left hand of the selected children. The mid-point between the tip of the acromion of scapula and the tip of the olecranon of the fore-arm bone, ulna was located with the arm flexed at the elbow and marked with a marker pen. The arm was left hanging freely and the tailor’s cloth tape was gently but firmly placed around the area without exerting for much pressure on the soft tissue. The reading was taken, with the tape still in position.

e) Skin fold at triceps

Skin fold thickness is a better predictor of body fatness (Nooyens et al., 2006). The skin fold at triceps was measured for the selected children by using skin fold calipers with an accuracy of 0.1 mm and a constant pressure of 10 gram / centimeter throughout the whole range of skin fold thickness. Body fat at triceps was measured at a point equidistant from the tip of the acromion (point or summit of shoulder) and olecranon (point of elbow).

2) Clinical examination


Clinical examination including routine medical history and physical examination were conducted for the selected children with the help of the physician since it would reveal the health status of the children. The objective of clinical examination is to assess the levels of health of individuals or of groups in relation to the food they consume. It is the simplest and the most practical method of ascertaining the nutritional status of individuals (Park, 2002). Plate I gives the anthropometric measurements and clinical examination done on the selected children.
3) Dietary survey (24 hour recall method)


Diet is vital determinant of health and nutritional status of the people. Information on food consumption pattern of people through application of appropriate methodology is often needed not only for assessing the nutritional status of people but also for elucidating the relationship of nutrient intake with deficiency as well as degenerative disease (Bamji, 2003).For assessing dietary status 24 hour recall method is a quick and easy method(Mahan and Stump, 2004).


Information regarding the food intake of subjects was collected using 24 hour recall method for ten per cent of the total selected children. In this survey, all the foods consumed by the family members for a period of three consecutive days were measured and recorded. Based on this , the mean food intake were calculated and the mean nutrient intake of the children were calculated by using the nutritive value and compared with the Required Dietary Allowances (RDA) given by Indian Council for Medical Research (ICMR) 2004 (Gopalan, 2004). 

E) CONDUCT OF NUTRITION EDUCATION TO THE SELECTED 
TEACHERS, CHILDREN AND PARENTS


For the KAP test, three sets of KAP questionnaire were formulated separately to the three categories of the subjects which consisted of general nutritional and health aspects and was undertaken to assess the KAP of the subjects before nutrition education (pre-test) and after nutrition education (post-test). The questionnaire comprised of 15 questions each in knowledge, attitude and practice. Scores were assigned to the options as two for best answer, one for appropriate answer and zero for wrong answer, which aids easy evaluation of KAP status. A pretest was conducted to assess their initial KAP status and after imparting nutrition education through selected study packages, post-test was conducted to assess their final KAP status. The questionnaire used to evaluate the KAP of the teachers, children and parents is appended in Appendix II.
1) Preparation of manual on  nutrition education
Based on the scores obtained in the initial KAP, education manual was prepared. The booklet consisted of three chapters as follows:
CHAPTER-I FOOD


Food and its procurement, food groups and food pyramid.

CHAPTER-II NUTRIENTS


Balanced diet, malnutrition, macronutrients, micronutrients, their sources, functions and deficiencies, significance of fiber, water and junk foods.

CHAPTER-III HEALTH


World Health Organization (WHO) and its functions, personal hygiene, factors causing infection and disease, dental caries and the steps to prevent it. 



The booklet formulated with the above contents was titled Food, Nutrition and Health and it was made attractive with lot of creative pictures, pictorial and diagrammatic representation of about 32 pages and each chapter contained exercises at the end of the chapter to test the learnt knowledge of the children. The booklet prepared is appended in appendix III.
2) Imparting nutrition education to the selected teachers, children and their parents 

The current study composed of the following phases in imparting nutrition education to the various target groups.
a) Nutrition education to the teachers

Totally there are 67 teachers of both the sexes were working in this school. Of this only ten teachers were handling classes of the selected children. Those ten teachers were selected and they were explained about this study by the investigator. The selected teachers were oriented for four hours (sessions) and explained on the benefits of nutrition education and the doubts of the booklet prepared were also cleared.

b) Nutrition education to the children

The school years are an important period of life during which children can develop healthful eating habits that are essential for normal growth and the prevention of nutrition related diseases later in life (Yu-jin-oh, 2007).

The syllabus thus formulated was incorporated in the curriculum of the fourth and fifth standard with the permission of the Chairman of the school. Nutrition classes were conducted for three periods per week.  

The prepared booklet was distributed to the selected students by the founder of the school and the education continued for a period of three months. Based on the convenience of the selected teachers, the teaching hours were allotted for them to impart nutrition and health education through the booklets to the selected children. 


Chapter wise examinations were conducted after the completion of each chapter for 25 marks and after three months of nutrition and health education a comprehension exam was conducted and the toppers of the test conducted were encouraged through prizes.

A drawing competition was also conducted at the campus for the selected students on the theme “Food Pyramid” and first five best food pyramids from each class were awarded prizes by the school principal. The children were also educated through flash cards about the sources of protein, fiber, calcium, iron, vitamin A and vitamin C. Plate II gives the nutrition and health education imparted to the children.
c) Education to the parents


Along with parents, education of young children is gatekeeper of child nutrition (Cotugna and Vickery, 2007).


Parents of the selected 81 children were educated through a powerpoint presentation of about 32 attractive slides which composed points about the balanced diet, food groups, nutrients and its functions, significance of fiber, cooking practice, principles of menu planning and low-cost nutritious foods in two session.

PowerPoint is widely used for a variety of purposes in today’s Universities and public school classrooms. PowerPoint promotes the use of critical thinking and self-evaluation skills while encouraging students to use visual media to communicate their own messages. Through PowerPoint, more powerful and innovative ideas can be created (Brown, 2007).Reading books with their children, parents can positively impact the cognitive development of their children (Drozd et al., 2006).


Pamphlets were also distributed at the end of the education programme enclosing the messages about the significance of iron, folate, breast milk and care during infancy and weaning period, green leafy vegetables and fruits, vitamin A and calcium, health hazards of using more cooking oils and fats, obesity, salt and its usage, junk foods and fast foods. The pamphlet and the powerpoint presentation used are appended in Appendix IV and V.

A poster exhibition was also conducted at the school campus for the selected children, parents and teachers which emphasized on various nutrients, its importance and deficiency. Plate III depicts the nutrition education imparted to the parents and teachers.
F)

EVALUATION OF THE NUTRITION EDUCATION OF THE SELECTED TEACHERS, CHILDREN AND PARENTS 


After the nutrition education being imparted to the selected teachers, children and parents the same KAP questionnaire was evaluated. The impact of nutrition education was evaluated by comparing the pre-test and post-test scores of the selected subjects by applying “t-test”. The study design followed is given in Figure I. 

IV.   RESULTS AND DISCUSSION


The results of the present investigation entitled “Integrating nutrition and health education in primary school curriculum (8-10 years) and its impact on KAP” are discussed in the following headings.
A) Socio-economic background 

B) Food habits  

C) Nutritional assessment   

D) Morbidity pattern of the children during last 12 months
E) Evaluation of nutrition education on the selected teachers, Children and parents


A) SOCIO-ECONOMIC BACKGROUND  
The socio-economic background of the selected children of the age group of 8-10 years were assessed using a specially designed questionnaire which included the parameters such as sex, birth order, type of the family, educational status, monthly income and occupational status were analyzed and the results obtained are tabulated and discussed below.

1) Sex and birth order of the selected children

The sex and birth order of the selected children is discussed in                 Table I.
TABLE I
 SEX AND BIRTH ORDER OF THE SELECTED CHILDREN
                                                                                          (N = 81)
	Criteria
	Number
	Percentage

	Sex

Male

Female
	45

36
	55.56
44.44

	Total
	81
	100

	Birth order
First child 

Second child

Third child

Only child
	21

36

4

20
	25.93
44.44

4.94
24.69

	Total
	81
	100


Of the selected 81 children, 55.56 per cent were found to be males and 44.44 per cent were found to be females. In India, there are only 933 females per 1000 males (Census of India, 2001).Regarding the birth order, 25.93 per cent of the children were born first in their family, 44.44 per cent were born second in their family, 4.94 per cent of the children were above the third order birth and the rest 24.69 per cent were found to be the only child in their families.

Problems of adjustment are associated with each of the ordinal positions and birth order concepts. Often teachers are the psychological frame of reference to assist them in understanding the children in their classroom. Sibling rivalry, self esteem, competition, peer relationship and fear of failure are all concepts relevant to a child’s birth order (Romeo, 2000).

2) Type of the family of the selected children

The type of the family of the selected children is revealed in Table II.
TABLE II

TYPE OF THE FAMILY OF THE SELECTED CHILDREN










(N = 81)
	Type of family
	Number
	Percentage

	Joint

Nuclear
	18

63
	22.22

77.78

	Total
	81
	100


It was clear that 77.78 per cent of the children belonged to nuclear family while only 22.22 per cent belonged to joint family system. The year book of India (2000) published a report that more than 80 per cent of the families in India were of nuclear type which coincides with our present study.

Dasgupta et al, (2008) observed that while most of the rural people live in joint family households of one type or another the majority of the households in rural India are nuclear in structure. Urbanization and industrialization lead to the increase of nuclear family units at the expense of joint family units, in which former is better. 
3)  Educational status of the parents of selected children
The educational status of the parents is indicated in the Table III.
TABLE III

EDUCATIONAL STATUS OF THE PARENTS OF SELECTED CHILDREN

(N = 162)

	Educational status
	Number
	Percentage

	Illiteracy

Primary school

High school

Higher secondary

Undergraduates

Postgraduates

Diploma
	5

9

39

42

53

8

6
	3.09
5.56
24.07

25.93
32.72
4.93
 3.70

	Total 
	162
	100



It was understandable from the Table that 3.09 per cent of the parents completed their post graduation, 32.72 per cent of the parents were undergraduates, which gives a neat sketch that majority of the parents were hailing from urban community. About 25.93 per cent and 24.07 per cent of the parents had completed their higher secondary and high school education respectively. Only 5.56 per cent attended primary school while 4.56 per cent of the parents had completed diploma courses and only 3. 08 per cent were illiterates. Only 79.9 per cent of the total population in India are literates (Bhat, 2007). Better educated parents had healthier children (Thomas and Strauss, 2001). 
4)  Occupation status of the parents of selected children

Occupation status of the parents of the selected children is depicted in           Table IV.
TABLE IV

OCCUPATIONAL STATUS OF THE PARENTS OF THE SELECTED CHILDREN (N=81)
	Occupation
	Number
	Percentage

	Government sector

Private sector

Business

Daily wage
	8

32

36

5
	9.88
39.51
44.44

6.17

	Total
	81
	100



It was clear that majority of the parents of about 44.44 per cent had their own business which depicted that they were living in a trade city. 39.51 per cent of the parents were working under private sector while 9.88 per cent were employed in Government sector and only five per cent of the parents were daily wage employees. Time pressure, maternal employment and changes in family structure are significant factors affecting food choices of children (Escorbar, 1999).

5)  Monthly income of the family of selected children
Monthly income of the parents was revealed in Table V.
TABLE V

MONTHLY INCOME OF THE SELECTED CHILDREN (N=81)

	Monthly income*
	Number
	Percentage

	< Rs. 4500

Rs.4501 – 7500

> Rs. 7500
	10

23

48
	12.35
28.40
59.25

	Total
	81
	100




   * Housing Urban Development Co-Operation (HUDCO, 2004).

The monthly income of the families was tabulated according to the HUDCO (2004) classification. About 59.25 per cent of the children belonged to high income group which was found to be the highest number, since majority of them were undertaking their own business, 28.40 per cent of the children came from middle income families and only 12.35 per cent were belonged to low income family. Al-badr (2005) found out a statistically significant correlation between the family income and food intake of the children.


Ahmed et al, (2000) found out that (anthropometric indices) family income makes a significant contribution as a determinant of growth of urban school children in Bangladesh. The Indian economy has grown rapidly with an expected growth rate of eight to nine per cent each year, perhaps faster than any country other than China. The average income has climbed quite steeply and the proportion of India’s population living in absolute poverty per day has halved, from about a half of the population to about a quarter from the early 1990s (Vijayaragavan, 2008).  Plate IV depicts the socio economic status of the selected children.

B)  FOOD HABITS  

Cashdern (2006) suggest that children are not born with innate ability to choose a nutritious diet instead their food habits are learned through exposure and education. The food habits of the selected children including food frequency pattern, consumption and health drinks, foods produced at home, cooking methods, foods under special condition, diet during illness, food fads and taboos were observed and the corresponding results are presented below. 

1) Food frequency pattern of the families

The frequency pattern of the food intake of the selected children is tabulated in Table VI.

TABLE VI 
FOOD FREQUENCY PATTERN OF THE FAMILIES
	FOODS
	PERCENTAGE

	
	WEEKLY ONCE
	WEEKLY TWICE
	ONCE A FORTNIGHT
	ONCE A MONTH
	RARELY

	CEREALS

Wheat Flour 

Maida Flour 

Jowar 
Bajra 

Maize 

Ragi

Sago

Rice flakes

Wheat rava

Vermicelli

PULSES

Red gram dhal

Black gram dhal

Bengal gram dhal

Green gram dhal

Horse gram dhal

Cow gram

Soya 

ROOTS & TUBERS
Potato
Carrot
Yam
Colocasia
GREEN LEAFY VEGETABLES
Fenugreek

Agathi leaves

Drumstick leaves
OTHER VEGETABLES

Brinjal 

Beans
Pumpkin

Ladies Finger 

FRUITS
Banana

Guava 

Papaya 

Orange

FLESHY FOODS
Mutton 

Fish (Fresh) 

Fish (Dried) 

Chicken
Egg
Beef
MILK AND MILK PRODUCTS
Milk
Curd
Butter Milk
Butter
Ghee
Cheese
SUGAR AND JAGGERY
Sugar
Jaggery
	48.14

-

-

-

-

-

-

39.50

33.33

29.62

-

-

-

19.75

-

12.34

-

53.08

58.02

-

-

38.27

27.16

32.09

87.65

85.18

16.04

25.92

20.98

-

14.81

25.92

69.13

62.96

23.45

51.85

50.61

-

-

-

-

-

-

-

-

-
	28.39

-

-

-

-

-

-

-

18.51

11.11

-

85.18

-

-

-

-

-

4.93

35.80

-

-

-

-

-

-

14.51

-

32.09

23.45

-

-

12.34

4..93

8.64

-

33.33

14.81

-

-

14.81

-

-

-

-

-

-
	23.45

19.75

-

-

27.16

56.76

-

32.50

38.27

45.67

-

-

-

50.61

40.74

39.50

-

40.74

6.17

-

-

44.44

34.56

32.09

-

-

41.97

28.39

-

-

13.58

43.20

18.5

22.22

13.58

14.81

-

9.87

-

-

-

-

33.33

-

-

58.02
	-

28.39

8.64

44.44

38.27

29.62

16.04

14.81

9.87

4.93

-

-

-

29.62

49.38

41.97

35.82

-

-

77.77

75.30

17.28

38.27

35.80

-

-

32.09

13.58

-

37.03

45.67

25.92

-

-

48.14

-

-

8.64

-

-

-

-

25.92

-

-

30.86
	-

51.85

91.35

55.55

34.50

13.58

83.95

12.34

-

-

-

-

-

-

9.8

6.17

64.19

-

-

22.22

24.69

-

-

-

-

-

9.87

-

-

62.96

25.92

-

-

-

7.40

-

-

17.28

-

-

23.45

-

16.04

8.64

-

11.11



The above Table shows the frequency of intake of cereals, pulses, green leafy vegetables, roots and tubers, other vegetables, fruits, fleshy foods and sugar and jaggery by the children. Regarding the frequency of cereal intake boiled rice was consumed daily by all the families since it is staple food of our region. Wheat flour was consumed twice a week by 28.39 per cent, once a week by 48.14 per cent and once in a fortnight by 23.45 per cent respectively. Maida flour was used once in a fortnight by 19.75 per cent of the families, 28.39 per cent of them used once a month and 51.85 per cent of the families used it rarely. Jowar was taken at a frequency of once a month by 8.64 per cent and rarely by 91.35 per cent of the families. Similarly bajra was taken by 44.44 per cent of the families at a frequency of once a month and rarely by 55.55 per cent. Maize was consumed by 27.16 per cent of the families once a fortnight, 38.27 per cent by once a month and 34.50 per cent consumed it rarely.


Similarly 56.76 per cent, 29.62 per cent and 13.58 per cent consumed ragi at a frequency of once a fortnight, once a month and rarely respectively. Sago was eaten by 16.04 per cent of the families once a month and 83.95 per cent of the families used it rarely. Rice flakes were consumed by 39.50 per cent of the families once a week, 32.09 per cent by once a fortnight, 14.81 per cent by once a month and rarely by 12.34 per cent. Wheat rava was taken once a week by 33.33 per cent of the families, twice a week by 18.51 per cent, once in a fortnight by 38.21 per cent and once a month by 9.87 per cent. Vermicelli was taken once a week by 29.62 per cent, twice a week by 11.11 per cent, once a fortnight by 45.67 per cent and once a month by 4.93 per cent of the families.


Among pulses red gram and bengal gram dhal were daily consumed by all the families. About 85.18 per cent consumed black gram dhal twice a week and the remaining 14.81 per cent consumed it daily. About 19.75 per cent of the families had green gram dhal once a week, 50.61 per cent by once a fortnight and 29.62 per cent by once a month. Horse gram was eaten once a fortnight by 40.74 per cent of the families, 49.38 per cent by once a month and rarely by 9.87 per cent of the families. Cow pea gram was taken by 12.34 per cent of the families at a frequency of once a week, 39.50 per cent by once a fortnight and 41.97 per cent by once a month and rarely by 6.17 per cent of the families. Soya was included in the diet by 35.82 per cent of the families once a month and rarely by 64.19 per cent of the families.


On the whole, potato and carrot were consumed frequently than yam and colocasia among roots and tubers. Potato and carrot were consumed once a week by 53.08 per cent and 58.02 per cent of the families, twice a week by 4.93 per cent and 35.80 per cent, once a fortnight by 40.74 per cent and 6.17 per cent respectively. Yam and colocasia were consumed by 77.77 per cent and 75.30 per cent of the families once a month and rarely by 22.22 per cent and 24.69 per cent respectively.


Among green leafy vegetables, fenugreek leaves was taken by 38.27 per cent of the families once a week, 44.44 per cent by once a fortnight and 17.28 per cent by once a month. Agathi leaves were taken by 27.16 per cent of the families at an interval of once a week, 34.56 per cent by once a fortnight and by 38.27 per cent by once a month. Drumstick leaves was consumed at a frequency of once a week and once a fortnight by 32.09 per cent of the families each and 35.08 per cent consume it once a month.


In the consumption of other vegetables, 87.65 per cent of the families consume brinjal once a week, twice a week by 14.81 per cent, 41.97 per cent consumed it once a fortnight, 32.09 per cent by once a month and only 9.87 per cent consumed it rarely. Beans, pumpkin and ladies finger were consumed once a week by 85.18 per cent, 16.04 per cent and 50.61 per cent of the families. But only 14.81 per cent include beans twice a week. Pumpkin was consumed by 41.97 per cent by a frequency of once a fortnight, 32.09 per cent by once a month and rarely by 9.81 per cent of the families. About 28.39 per cent of the families include ladies finger once a fortnight and only 13.58 per cent by once a month. About 95.06 per cent of the families include tomato daily in their diet while the rest 4.93 per cent were included it depending on their need.


Among fruits, banana was daily eaten by 54.32 per cent of the families, 20.98 per cent had it once a week and 23.45 per cent by twice a week. Guava was taken once a month by 37.03 per cent and rarely by 62.96 per cent. Papaya was taken once a fortnight by 13.58 per cent of the families, once a month by 45.67 per cent and rarely consumed by 25.92 per cent of the families.

Among milk and milk products, milk, curd and buttermilk were daily consumed by 90.12 per cent, 85.18 per cent and 77.5 per cent of the families. Curd was taken at a frequency of twice a week by 14.81 per cent of the families. Buttermilk was included rarely by 23.45 per cent of the families. Ghee was included daily in the diet by 33.33 per cent of the families, 25.92 per cent of the families had it twice a week and 16.04 per cent included it rarely. Butter and cheese were occasionally included in the diet.


Among fleshy foods, 69.13 per cent of the families consumed mutton once a week, 4.93 per cent by twice a week, 18.5 per cent by once a fortnight. Fresh fish consumption was found to be 62.96 per cent of the families by once a week, 22.22 per cent by once a fortnight and only 8.64 per cent by twice a week. Dry fish was consumed by 23.45 per cent of the families by once a week, 13.58 per cent by once a fortnight, and 48.14 per cent by once a month and rarely eaten by 7.40 per cent of the families. Chicken was eaten once a week by 51.85 per cent of the families, 33.33 per cent twice a week and 14.81 per cent once a fortnight. Egg consumption was found to be more comparing fleshy foods, 27.16 per cent include it in their daily meal and 50.61 per cent of the families had it once a week and 14.81 per cent by twice a week. Beef consumption was found to be less in this locality. About 9.87 per cent consumed it once a fortnight, 8.64 per cent by once a month and 17.28 per cent of the families consumed it rarely. In all the fleshy foods remaining 7.40 per cent of the families consume only vegetarian foods. All of the families included sugar in their daily diet while jaggery was used occasionally.

2)  Consumption of health drinks by the children

Consumption of health drinks of children is given in Table VII and  Plate V.
TABLE VII
CONSUMPTION OF HEALTH DRINKS BY THE CHILDREN








       (N=81)

	Health drinks
	Number
	Percentage

	Horlicks

Boost
Viva
Bournvita

Complan

None
	16

24

5

13

14

9
	19.75

29.63
6.17

16.05
17.28

11.12

	Total
	81
	100



Boost was consumed by majority of the children (29.63 per cent), followed by horlicks by 19.75 per cent of the children. Complan was consumed by 17.28 per cent and bournvita by 16.05 per cent. Only 6.17 per cent of the children preferred viva and the remaining 11.12 per cent consumed only plain milk. Totally 88.88 per cent of the children were fond of consuming health drinks for their sound health.


Marshall (2005) putforths that replacement of milk with sugar containing beverages could affect calcium intake and overall diet quality of children. Dairy foods remain an important source of calcium and vitamin D, while added sugar beverage to a lesser extent, or 100 per cent juice decrease diet quality of children.
3) Foods produced at home

The method of production of foods in their home is discussed in       Table VIII and Plate V.
                                                      TABLE VIII 

FOODS PRODUCED AT HOME








      (N=81)

	Types
	Number
	Percentage

	Kitchen garden

Poultry

Dairy

None
	18

3

5

55
	22.22

3.70

6.18
67.90

	Total
	81
	100



On the whole, only 22.22 per cent of the families produced food through kitchen garden, dairy was owned by 6.18 per cent of the families, 3.70 per cent of the families’ rear poultry and the remaining 67.90 per cent of them were not aware of the concept of kitchen gardening.

4)  Methods of cooking
The method of cooking carried out by the families is depicted in            Table IX.                                                 TABLE IX
METHODS OF COOKING

(N = 81)

	Food groups
	Boiling
	Steaming
	Shallow fat frying
	Deep fat frying
	Roasting

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Cereals and pulses
	43
	53.08
	37
	45.67
	-
	-
	-
	-
	1
	1.23

	Greens and Vegetables
	30
	37.03
	8
	9.47
	43
	53.08
	-
	-
	-
	-

	Eggs
	39
	48.41
	-
	-
	36
	44.44
	-
	-
	-
	-

	Meat
	19
	23.45
	-
	-
	25
	30.86
	15
	18.51
	13
	16.04

	Fish
	31
	38.27
	-
	-
	9
	11.11
	10
	12.34
	25
	30.86



Methods of cooking varied for different food groups. Cereals and pulses were cooked by boiling method by 53.08 per cent of the families, followed by steaming by 45.67 per cent of the families and by roasting by 1.23 per cent of the families. About 37.03 per cent of the families cooked greens and vegetables by boiling method, 9.47 per cent by steaming and 53.08 per cent by shallow fat frying method. Eggs were cooked by boiling method by 48.41 per cent of the families and by shallow fat frying by 44.44 per cent of the families. Meat was consumed by 23.45 per cent of the family in the form of boiled meat, 30.86 per cent of the families consumed meat by shallow fat frying method, 18.51 per cent by deep fat frying method and 16.04 per cent consumed it by roasting method. Boiled fish was eaten by 38.27 per cent of the families followed by 11.11 per cent of the shallow fat fried fish, and 12.34 per cent of the families consumed it as deep fat fried fish and the rest 30.86 per cent of the families consume roasted fish.


Balasubramaniam and Viswanathan (2007) analyzed the texture of Idli by blending ratio of 66 per cent par boiled rice and 33 per cent decorticated black gram fermented for 12 hours and the batter was steam cooked for 10 minutes. Texture profile analysis test revealed that majority of the parameters were positively correlated at P < 0.01 and P < 0.05. The firmness value positively correlated with gumminess and chewiness, which depicts the soft nature of idli. He concluded that the firmness is the prime factor followed by chewiness, gumminess, cohesiveness and springiness.


Deb and Joshi (2007) analyzed the effect of spices on microbial load of sprouts and he revealed that spices such as dill seeds, black pepper, sweet flag, in powder form added at one and two per cent level showed reduction in number of organisms. Microbial loads in sprouts is very high and spices besides their flavouring property are also useful in decreasing the microbial load of sprouts.


Gowen et al, (2007) studied the effect of blanching on water intake of chickpeas and their results showed that blanching followed by soaking at temperature lower than 50(C shortens soaking time for chickpeas.

5)  Foods included and avoided under special condition


The foods given or avoided under special conditions is shown in           Table X

TABLE X
 FOODS INCLUDED AND AVOIDED UNDER SPECIAL CONDITION










(N= 81)

	Conditions
	Foods

added
	N
	%
	Foods avoided
	N
	%

	Weaning

Pre-school

School-going


	Dhal rice

Cooked and mashed potato

Idly

Juice

Egg
Ragi porridge

Non- vegetarian foods

Fruit

Health mix 

Sundal

Egg

Non-veg and egg
	38

5

8

30

23
13

30

15
20

23

25

13
	46.91

6.17

9.87

37.03

28.39
16.04

37.03

18.51
24.69

28.39

30.86

16.04
	Non-veg

-

-

-

-

-

-

-

-

-

-

-
	43

38

-

-
-

-

-
-

-

-

-

-
	53.08

46.91

-
-
-

-

-
-

-

-

-

-



The above Table shows the special food given or avoided during special conditions. The weaning food preferred by the parents include dhal rice, boiled and mashed vegetables, idly and fruit juice, about 46.91 per cent preferred dhal rice, 37.03 per cent preferred fruit juice, 9.87 per cent preferred idly and only 6.17 per cent of the parents preferred boiled and mashed vegetables.


About 53.08 per cent of the parents avoided giving non-vegetarian foods and 46.91 per cent of the parents avoided giving greens to their infants because of indigestion.


For pre-schoolers, 28.39 per cent of the parents considered egg as special food, 16.04 per cent opted ragi porridge, and 37.03 per cent gave fleshy foods and only 18.51 per cent preferred fruits.


Special foods given for school-going children were health mix, sundal, egg, fleshy foods and egg which accounted for 24.69 per cent, 28.39 per cent, 30.86 per cent and 16.04 per cent of the parents respectively. Egg was found to be the highly preferred special food for school going children.

6)  Diet during illness


Table XI detailed the diet given and avoided during illness.
TABLE XI

 DIET DURING ILLNESS







(N=81)

	Illness
	Foods given
	N
	%
	Foods avoided
	N
	%

	Fever


	Rasam

Bread

Rice porridge and bread
	22

20

39
	27.16

24.69

48.14
	Juice and ice-cream

Oily foods


	27

54


	33.33

66.66



	Diarrhea
	Curd rice

Coriander    powder
	73

8
	90.12

9.87
	Rasam

Spicy and sour foods
	23

58
	28.39

71.60

	Chicken
pox


	Tender coconut and Buttermilk  

Banana

Boiled bajra


	53

16

12
	65.43

19.75

14.81
	Oily foods

Seasoned and sour foods


	36

45


	44.44

55.55



	Cold
	Pepper rasam

Spicy foods
	48

33
	59.25

40.74
	Fruits 

Buttermilk

Fruits and buttermilk
	39

31

11
	48.14

38.27

13.58



Majority of the families (48.14 per cent) consumed rice porridge and bread during fever followed by 27.16 per cent of the families consumed rasam and 24.69 per cent had bread. Juice and ice-cream were avoided by 33.33 per cent of the families and oily foods by 66.66 per cent of the families during fever. During diarrhea, 90.12 per cent of the families included curd rice in their diet and 9.87 per cent included coriander powder in their diet to stop diarrhea. The foods avoided during diarrhea were spicy and sour foods by 71.66 per cent of the families followed by rasam by 28.39 per cent of the families.


Diet plays an important role in the prevention and treatment of many diseases and health problems (Must et al., 1999). Tender coconut and buttermilk were the most common diet given during chickenpox by 65.43 per cent of the families followed by banana by 14.81 per cent of the families. Boiled bajra was also given during chickenpox by 19.75 per cent of the families. Oily foods were strictly avoided by 44.44 per cent of the families followed by seasoned and sour foods by 55.55 per cent of the families.


During cold, 59.25 per cent of the families consumed pepper rasam, spicy foods was taken by 40.74 per cent of the families and 48.14 per cent of the families avoided taking fruits, 38.27 per cent of the families avoided taking buttermilk while the rest 13.58 per cent of the families avoided taking fruits and buttermilk during cold.

7)  Food fads and taboos


Food fads and taboos of the parents is discussed in Table XII.
TABLE XII

 FOOD FADS AND TABOOS (N=81)
	Reason
	Foods
	Number
	Percentage

	Hot foods

Cold foods

Gas producing

Bile producing

Foods causing skin disease

Abortive foods

Foods producing milk secretion
	Papaya

Horse gram

Gingelly seeds

Butter milk

Tender coconut

Lemon

Plantain and potato

Cabbage

Sundal

Coffee and tea

Coffee

Groundnut

Brinjal

No idea

Papaya and Mango

Pineapple

Gingelly balls

Garlic and onion 

Milk

Dry fish and meat
	36

25

20

29

17

35

37

15

29

14

51

16

47

34

38

24

19

48

14

19
	44.44

30.86

24.69

35.80

20.98

43.20

45.67

18.50

35.80

17.28

62.96

19.75

58.02

41.97

46.91

29.62

23.45

59.25

17.28

23.45



Papaya, horse gram and gingelly seeds were considered as hot foods, by 44.44 per cent, 30.86 per cent and 24.69 per cent of the families respectively.


Majority of the families about 43.20 per cent considered lemon as cold food followed by buttermilk of 35.80 per cent and tender coconut by 20.98 per cent of the families. Majority of the families of about 45.67 per cent considered plantain and potato were the foods which produce gas followed by sundal of about 35.80 per cent and the rest 18.5 per cent pointed cabbage.


Coffee and tea was the highest bile producing beverage as reported by them and 17.28 per cent of the families have no idea about bile producing foods. Most of the families of about 62.96 per cent considered coffee alone as bile producing food and the rest 19.75 per cent considered groundnut as bile producing food.


Half of the families of about 58.02 per cent revealed brinjal as a food that cause skin disease while the remaining 41.97 per cent had no idea about this category.


About 46.91 per cent considered papaya and mango as abortive foods, 29.62 per cent reported that pineapple as abortive food and 23.45 per cent of the families reported gingelly balls as abortive foods.Most of the families about 59.25 per cent included garlic and onion as lactogogues followed by dry fish and meat by 23.45 per cent. Whole milk was consumed by 17.28 per cent of the families as it produces milk secretion.  

C) NUTRITIONAL ASSESSMENT 

1) Anthropometric measurements 

Physical fitness is systematically influenced by age, stature and mass in both boys and girls (Monyeki et al., 2005).


The anthropometric measurements including height, weight, BMI, MUAC and skin fold thickness was evaluated and the results are discussed below.
a) Mean height of the selected children 


The mean height of the selected children is discussed in Table XIII.
TABLE XIII 

MEAN HEIGHT OF THE SELECTED CHILDREN









   (N=81)
	Age
	Mean height (cm)
	Standard height*

	
	Boys (N=45)
	Girls (N=36)
	Boys
	Girls

	8+
	129.9 ± 2.9
	129.8±  1.72
	127
	126.4

	9+
	135.1 ± 2.15
	134.4±  2.7
	132.2
	132.2

	10+
	142.6±  3.12
	142.5±  3.4
	137.7
	138.3




* National Centre for Health Statistics (2002)


The mean height of the selected boys and girls were compared with NCHS standard. Boys and girls in the age group of 8+ years were 129.9 and 129.8 cm in height respectively and that of 9+ years were 135.1 and 134.4cm respectively in height. It was also interesting to note that the children in the 10+ years were in the height of 142.6 and 142.5. It could be revealed from the table that the mean height of the boys and girls in all the three age group were found to be higher than the standard NCHS heights.


Tianshing (2005) suggested that longitudinal growth rather than cross-sectional growth standards be used to assess individual growth patterns and another study by Hakeem, (2005) states that, height status improved with the income level among adults and children of both sexes. 
b) Mean weight of the selected children


The mean weight of the selected children is discussed in Table XIV.
                                                           TABLE XIV

MEAN WEIGHT OF THE SELECTED CHILDREN







                                (N=81)
	Age
	Mean Weight (kg)
	Standard Weight*

	
	Boys (N=45)
	Girls (N=36)
	Boys
	Girls

	8+
	28.4 ± 3.5
	24.5 ± 0.8 
	25.30
	24.80

	9+
	28.4 ± 3.3
	25.1 ± 3.2
	28.10
	28.50

	10+
	34.9 ± 6.2
	34.9 ± 7.9
	31.40
	32.50




* National Centre for Health Statistics (2002)


The mean weight of the selected children was compared with the NCHS standard. It could be revealed that the mean height of the boys in the age group of 8+ and 10+ were found to be higher than the NCHS standard, whereas in case of boys in 9+ years were found to have normal weight when compared with the NCHS standard. Among girls, the mean weight of the 8+ years girls were found to be normal, 9+ year girls were found to be less and 10+ year girls were found to be higher when compared with the NCHS standard weights.

Westenhoefer (2002) stressed that education strategies should focus on consumption of a balanced diet and provide orientation and reassurance regarding the range of healthy and acceptable body weight. They also should encourage flexible control of eating behaviour to enable children to maintain their weight within the healthy range. 

c) BMI of the selected children

BMI of the selected children is given in Table XV.
TABLE XV

 BMI OF THE SELECTED CHILDREN (N=81)

	BMI range*
	Number
	Percentage

	< 16.00

16 – 16.99

17 - 18.49

18.50 – 24.99
	47
7
11

16
	58.03
8.64
13.58

19.75

	Total
	81
	100




         * WHO (2004)


BMI of the selected children were categorized based on the WHO (2004) classification, according to this a majority of the children (58.03 per cent) were under severe thinness, even though the educational, occupational and economic status was found to be high and 8.64 per cent had moderate thinness, 13. 58 per cent had mild thinness and 19.75 per cent of the children were under normal range of BMI, which again pointed out the need and scope for nutrition education which improve the nutritional status.


Ong et al, (2003) opines that the prevalence rate of underweight, at risk of overweight and obesity were 19.3, 18.4 and 5.91 per cent amongst Indian children respectively in which the rate of underweight children were higher than overweight, which coincides with the present study.


Almost three quarters of Indian children are underweight due to undernutrition (Archer, 2007). The prevalence for those who were severely under nourished had only decreased slightly (1992 to 1998) from 22 per cent – 18per cent (World Bank Report, 2007).

d) Mean mid upper arm circumference (MUAC) of the selected children

The mean MUAC of the selected children is discussed in Table XVI.
TABLE XVI
MEAN MID UPPER ARM CIRCUMFERENCE (MUAC) OF THE SELECTED CHILDREN









(N=81)

	Age
	Mean MUAC (cm)

	
	Boys (N=45)
	Girls (N=36)

	8+

9+

10+
	19.6 ± 1.9

19.7 ± 3.7

18.6 ± 2.72
	15.6 ± 2.9

19.8 ± 2.1

19.3 ± 2.8



The mean MUAC of the selected boys in the age group of 8+ was 19.6cm and that of 9+ was 19.7cm and of 10+ years was 18.6cm whereas the MUAC of the 8+ years girls was 15.6cm and that of 9+ years girls was 19.8cm. The MUAC of the 10+ years girls was 19.3cm.

e) Mean Skin fold thickness at triceps of the selected children

 
The mean skin fold thickness at triceps of the selected children is discussed in Table XVII. 
TABLE XVII
MEAN SKIN FOLD THICKNESS AT TRICEPS OF THE SELECTED CHILDREN

     







      (N=81)
	Age
	Mean skin fold thickness
	Standard skin fold thickness*

(mm)

	
	Boys (N=45)
	Girls (N=36)
	

	8+
	8.08 ± 1.7
	7.6 ± 1.71
	12

13

12

	9+
	12.1 ± 2.3
	10.7 ± 2.5
	

	10+
	14.7 ± 3.3
	10.8 ± 4.1
	


* National Centre for Health Statistics (2002)


The mean skin fold thickness of the selected boys and girls were compared with NCHS standard. It was observed that the mean skin fold thickness of the boys and girls in the age group of 8+, 9+ and 10+ were found to be lesser when compared with the standard NCHS except the boys in the age group of 10+, in which their measurements showed an increased rate when compared with the standard NCHS measurements. 

2) Dietary assessment


FAO (2005) estimates that, ‘given the current economic and social trends, observed changes in dietary patterns are likely to continue and combined with changes in lifestyle, particularly the decrease in physical activity will exacerbate emerging problems of overnutrition and diet-related chronic diseases.

a) Mean food intake of the selected children


The mean food intake of the selected children is revealed in             Table XVIII and Plate VI.

TABLE XVIII

MEAN FOOD INTAKE OF THE SELECTED CHILDREN

                                                                                                                   (N=81)
	Food groups
	RDA
	Mean intake
	% Excess / Deficit

	Cereals (g)
	270
	215.35
	-28.24

	Pulses (g)
	60
	80
	+33.33

	Green leafy vegetables (g)
	100
	350
	-5.05

	Other vegetables (g)
	100
	95
	-5

	Roots and tubers (g)
	100
	91.88
	-8.12

	Fruits (g)
	100
	87.5
	-12.5

	Fleshy foods (g)
	60
	54
	-10

	Milk and milk  products (g)
	500
	350
	-30

	Fats and oils (g)
	5
	9.5
	+90

	Sugar and jaggery (g)
	5
	6.8
	+36


 
Among the food groups, the daily intake of pulses, fats and oils and sugar and jaggery were found to be 33.33 per cent, 90 per cent and 36 per cent and their intake was significantly high, when compared with that of RDA of the selected children. Intake of cereal was found to be deficit by 28.24 per cent, green leafy vegetables and other vegetables were also found to be deficit by 5.05 per cent and five per cent respectively when compared with the RDA. Similarly, the intake of fruits was less by 12.5 per cent when compared with the RDA. The intake of fleshy foods and milk and milk products were found to be significantly lower when compared with that of RDA. 

 
Al-badr (2005) states that there is an imbalance in food intake among the children of India. Kljusuric and Baric (2005) opined that significant proportion of school children in Croatia did not consume enough milk, fruits and vegetables on a daily basis or did not consume at all.  

b) Mean nutrient intake of the selected children


The mean nutrient intake of the selected children is shown in Table XIX and Figure II.            TABLE XIX
MEAN NUTRIENT INTAKE OF THE SELECTED CHILDREN
                                                                                                        (N=81)
	Nutrients
	RDA
	Mean nutrient intake
	% Excess / Deficit

	Energy (Kcal)
	1950
	1413
	-27.5

	Protein (g)
	41
	62.6
	+52.6

	Fat (g)
	25
	40.7
	+62.8

	Calcium (mg)
	410
	1241
	+210.25

	Iron (mg)
	26
	16.7
	-35.8

	(-carotene (µg)
	2400
	6559
	+173.21

	Thiamine (mg) 
	1.0
	1.40
	+40

	Riboflavin (mg)
	1.2
	1.51
	+25.8

	Niacin (mg)
	13
	13.3
	+2.3

	Vitamin C (mg)
	40
	178
	+345



It was observed that the energy status of the children was found to be les by 27.5 per cent and daily intake of iron was also deficit by 35.8 per cent when comparing with the RDA of ICMR (2004). The other macro nutrients like protein and fat intake was found to be higher by 52.6 per cent and 62.8 per cent than the RDA. Intake of calcium, beta-carotene and vitamin C were very much higher than the RDA which were found to be 210.25, 173.21 and 345 per cent respectively. The other B-vitamins like, thiamine, riboflavin, niacin was found to be 40, 25.8 and 2.3 per cent respectively. They were significantly higher than the RDA.


Al-badr (2005) revealed that only 23.3 per cent of children received all the nutrients specified in RDA, 70 per cent received excessive quantity and 6.7 per cent showed less intake than the RDA.


Dubey (2005) assessed the breakfast patterns of school children in Kanpur and about 50 per cent of the children ate breakfast regularly two-third of the remaining 50 per cent ate breakfast thrice a week while one-third skipped eating. The breakfast skipped children had lower values of iron intake than breakfast eaters. Lytle et al, (2002) stated that children’s bones are like a bank account where they can deposit and save calcium to help them enough for better life. Hence it is important that they get the calcium needed during these crucial bone building years. 

3) Clinical status of the selected children


The clinical status of the selected children is shown in Table XX and Figure III.

TABLE XX
CLINICAL STATUS OF THE SELECTED CHILDREN










(N=81)

	Clinical signs
	Number
	Percentage

	Mild anemia

Dental caries

Mouth ulcer

Nail pigmentation

Healthy and free from diseases
	9

15

5

1

51
	11.11

18.52
6.17

1.23

62.97

	Total
	81
	100



Among the selected children, prevalence of the dental caries was found to be the highest of about 18.52 per cent by the children followed by mild anaemia of 11.11 per cent, mouth ulcer by 6.17 per cent while only 1.23 per cent was affected by nail pigmentation. The remaining 62.97 per cent of the children were found to be healthy and free from clinical signs.


Nutritional anaemia is the major health problem today. Iron deficiency plays a major role in malnutrition. More than 700-800 million people worldwide are affected by iron deficiency anaemia (Suba, 2008).

D) MORBIDITY PATTERN OF THE CHILDREN DURING LAST 12 MONTHS


The morbidity pattern of the children during last 12 months is displayed in Table XXI and Figure IV.
TABLE XXI
 MORBIDITY PATTERN OF CHILDREN DURING LAST 12 MONTHS
(N=81)

	Conditions
	Number
	Percentage

	Anemia

Diarrhoea

Dysentry

Respiratory tract infection

Pneumonia

Cholera

Chickenpox

Typhoid 

whooping cough

Chickungunya
Free from diseases 
	9

3

4

6

-

-

8

5

7

10
29
	11.11

3.70

4.94
7.41
-

-

9.88
6.17

8.64

12.35

35.80

	Total
	81
	100



Majority of the children were affected by chickungunya, since it was a big epidemic at that period and found to be 12.35 per cent followed by anaemia, chicken pox, whooping cough, respiratory tract infection, typhoid, dysentery, diarrhea which were found to be 11.11 per cent, 9.88 per cent, 8.64 per cent, 7.40 per cent, 6.17 per cent, 4.94 per cent and 3.70 per cent respectively. The rest 35.80 per cent of the children were not experienced any of the above mentioned conditions.


Non-balanced diets and ambient air pollution have been ascertained to negatively affect human health (Denisova, 2005).
E) Evaluation of nutrition education on the selected teachers, children, and parents 


Nutrition education imparted to the children, parents and teachers through education materials were evaluated by using the pre and post KAP scores by applying statistical techniques of‘t’-analysis and the corresponding results are tabulated and discussed below.


A hypothesis in statistics is simply a quantitative statement about a population (Mooris Hamburg, 2005). Nutrition education offers a great opportunity to individuals to learn about the essentials for health and to take steps to improve the quality of their diets and thus their well being food habits established during the early years of life which may affect a person’s food behaviour thought of life (Bisht and Raghuvanshi, 2007).

1) Changes in mean KAP of the teachers

Table XXII shows the KAP of the teachers before and after nutrition education.

TABLE XXII
CHANGES IN MEAN KAP OF THE TEACHERS
                                                                                                                  (N=10)
	Scores
	K
	A
	P
	‘t’

Values

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	

	0-5
	-
	-
	-
	-
	-
	-
	Ik V Fk
10.7760**

IA VS FA

6.3317**

IP VS FP

12.6501**

	6-10
	-
	-
	-
	-
	-
	-
	

	11-15
	-
	-
	-
	-
	-
	-
	

	16-20
	-
	-
	20.0(0.0
	-
	20.0(0.0
	-
	

	21-25
	23.6(0.99
	25.0(0.0
	22.2(1.07
	24.5(0.76
	23.3(1.3
	23.7(0.5
	

	26-30
	26.0(0.00
	26.7(0.66
	26.0(0.00
	26.5(0.5
	26.6(0.0
	26.7(0.7
	


** - Significant at one per cent level

The mean Knowledge scores of the teachers was 23.6 (21-25), 26.0 (26-30) and after the education, the mean Knowledge showed an increase in the range of 21-25 as 25.0 and in the range of 26-30 as 26.7 and the Knowledge scores before and after the nutrition education was significant at one per cent level which indicates the positive effect of education on their Knowledge. 


The mean Attitude scores of the teachers in the category range of 16-20 was 20.0, then in 21-25 it was 22.2 and in the range of 26-30 it was 26.0. After the education period, their mean Attitude had improved in the range of 21-25 as 24.5 and in 26-30 as 26.5 respectively. There was also a significant difference observed between the initial and final attitude scores of the teachers.


The mean Practice scores of the teachers before education was found to be 20.3 (16-20), 23.3 (21-25) and 26.6 (26-30) and after the education, the scores in the range of 21-25 was 23.7 and 26-30 was 26.7respectively. In this study, the nutrition education imparted to the teachers showed a positive result on their KAP.

2) Changes in mean KAP of the children

Table XXIII discusses the mean score of KAP of the selected children before and after education
TABLE XXIII
CHANGES IN MEAN KAP OF THE SELECTED CHILDREN
                                                                                                               (N=81)
	Scores
	K
	A
	P
	‘t’

Values

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	

	0-5
	-
	-
	-
	-
	-
	-
	Ik VS Fk
40.8761**

IA VS FA

36.5870**

IP VS FP

37.8159**

	6-10
	-
	-
	9.5(0.81
	-
	9.4 ( 0.8
	-
	

	11-15
	14.3(1.09
	-
	13.1(1.3
	-
	13.3 ( 1.32
	-
	

	16-20
	17.6(1.22
	20.0(0.0
	16.7(0.78
	19.6(0.99
	17.3 ( 1.09
	19.9(0.24
	

	21-25
	-
	23.2(1.43
	-
	22.7(1.37 
	-
	23.18(1.3
	

	26-30
	-
	26.7(0.79
	-
	26.8(0.83
	-
	26.2(0.4
	


** - Significant at one per cent level

The KAP scores of the children were categorized into ranges of 0-5, 6-10, 11-15, 16-20, 21-25 and 26-30 and 30 was the maximum score allotted. Initially the mean Knowledge of the selected children was found to be 14.3 and 17.6 in the score range of 11-15 and 16-20 respectively. After nutrition education, the mean Knowledge has increased up to 20.0 in the category range of 16-20. There is tremendous increase in the range of 21-25, in which the mean Knowledge was found to be 23.2 and in the range of 26-30, the mean Knowledge was 26.7. This tremendous increase in the mean education was evident that nutrition education had a positive impact on their Knowledge. The increase in the Knowledge of the children before and after the education was significant at one per cent level.


Eboh and Boyer (2007) investigated the effect of a three week school-based nutrition education programmes on nutrition knowledge and healthy food choices of 197 primary school pupils. After education, a significant greater increase in nutrition knowledge score was observed and this showed the effectiveness of a nutrition education programme on nutrition knowledge scores and healthy food choice in healthy primary school pupils.


The Attitude before education was 9.5, 13.12 and 16.7 in the score range of 6-10, 11-15 and 16-20 respectively. After the nutrition education the mean Attitude was found to be higher in the range of 16-20, 21-25 and 25-30 as 19.6, 22.7 and 26.8 when compared with the former. It was observed that there was a significant difference between their Attitude before and after the education.


The mean Practice of the selected children before nutrition education was found to be 9.4, 13.3 and 17.3 which falls in the category score range of 6-10, 11-15 and 16-20 which was lower when compared with the mean Practice scores after the nutrition education. The final mean Practice scores of the children was 19.9, 23.1 and 26.2 which indicated that education had a positive effect on their practice. Moreover, a significant difference was observed in their Practice scores before and after nutrition education.

Bight and Raghuvan (2007) evaluated the effectiveness of a comic book of vitamin A education on the knowledge of the school students and the results showed a significant increase in their knowledge in which the mean knowledge was 83.5 and it was only 36.5 at pre-exposure stage of the book.

2) Changes in mean KAP of the Parents


Table XXIV gives the KAP of the parents before and after nutrition education.

TABLE XXIV
CHANGES IN MEAN KAP OF THE PARENTS
                                                                                                          (N=81)
	Scores
	K
	A
	P
	‘t’

Values

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	

	0-5
	-
	-
	-
	-
	-
	-
	Ik VS Fk
48.7904**

IA VS FA

44.5355**

IP VS FP

39.3376**

	6-10
	10.0(0.0
	-
	9.6(0.4
	
	10.0(0.0
	-
	

	11-15
	13.8(1.3
	-
	13.9(1.2
	
	13.8(1.2
	-
	

	16-20
	16.6(0.77
	20.0(0.0
	16.9(0.96
	19.9(0.05
	16.7(0.62
	20.0(0.0
	

	21-25
	-
	23.2(1.2
	-
	22.8(1.2
	-
	22.9(1.3
	

	26-30
	-
	26.1(0.6
	-
	26.1(0.3
	-
	26.0(0.0
	


** - Significant at one per cent level

The mean initial Knowledge of the parents before education was 10.0, 13.8 and 16.6 under the corresponding ranges of 6-10, 11-15 and 16-20 respectively. After imparting nutrition education with different educational materials the mean Knowledge was found to be increased in the range of 16-20 as 20.0, between 21-25 as 23.2 and between 26-30 as 26.1 and was also found to be significant at one per cent level on comparing initial Knowledge with the final Knowledge scores. 


The mean Attitude before the education was lower as 9.6 (6-10), 13.9(11-15) and 16.9 (16-20) but after the education the mean Attitude reached a marked increase up to 19.9 (16-20), 22.8 (21-25) and 26.1 (26-30) and there was also found to significant at one per cent level.


The initial mean Practice of the parents was 10.0 (6-10), 13.8 (11-15) and 16.7 (16-20), after the education programme, it was improved to 20.0 (16-20), 22.9 (21-25) and 26.0 (26-30) respectively. And there was a significant difference between the initial and final Practice of the parents at one per cent level.


Devi and Padmavati (2007) confirmed the value of an education programme in improving the nutrition and health knowledge of rural mothers in Andhra Pradesh and investigated the effects of the nutrition and health education programme of the ICDS on the health / nutrition knowledge levels and hygienic practices of women and on the nutritional status of their children. Mothers in the intervention group had significantly higher scores on nutrition and health knowledge and hygienic practices.


It was observed that the nutrition education imparted to the parents was effective as it shows improvement in their KAP.


From the above investigation, it could be inferred that the imparted nutrition education programme served as a dynamic tool in improving the KAP of the children, parents and teachers.


V. SUMMARY AND CONCLUSION

Children, our future citizens, form an important segment of any community. They contribute to the vital human potential and in future would impart strength to the national economy and development.

A nation’s health depends on the health and prosperity of its children. Malnutrition is the wide spread condition affecting the health of the children. It is well-known that many young children in India are undernourished. There are more than 850 million undernourished people worldwide.

Currently, India is undergoing a nutrition transition in which improvements in economic and social development are coupled with increased urbanization and shifts in food supply and production. Therefore we need to take heed of the double burden of malnutrition caused by poverty, hunger and food insecurity.

Nutrition is a major factor in bringing out the maximum potentiality that is endowed with both physically and mentally. The nutritional status of the population can be considered a good yardstick of the development of that country. School age children between 5-14 years of age form about 20-25 percent of the total population in most of the developing countries. The health of school age group is of crucial importance to the prosperity of the community since they represent a very vital growing segment of society. Compared to other age groups of infancy and preschool, this group though less vulnerable from the standard point of health and nutrition, need special attention, because of their special placement in the society.

Good nutrition education, if followed effectively, can be a useful tool to bring economic development in the country as it provides good health. Nutrition education has the potential to play an important role in ensuring food security and improving nutritional status. Nutrition education is defined as “any set of learning experiences designed to facilitate the voluntary adoption of eating and other nutrition related behaviors conducive to health and wellbeing.

School-based health and nutrition intervention in developing countries aims at improving children’s nutrition and learning ability. In addition to the food and health inputs, children need access to education that is relevant to their lives, of good quality and effective in its approach.


With this view, the present study was undertaken with the following objectives to develop the study materials based on critical thinking, communication, discussion making skills of the children, develop and introduce a booklet into their school curriculum, educate the teachers and parents through non-formal method of education and conduct pre and post test knowledge, attitude and practice (KAP) and thereby evaluate the impact of nutrition education. 


The area selected for the present study was Tirupur Corporation which belonged to Coimbatore district. Tirupur is an industrial city which showers it popularity through worldwide trade business. Based on the permission obtained, availability of the children and also the co-operation rendered by the primary school children, teachers and authorities Vikas vidhyalaya matriculation and higher secondary school was selected. It is located at Koolipalayam and its total strength was found to be 1436. The number of students in the age group of 8-10 years were 81 children.

The subjects of this study were selected as three groups, children, parents and teachers. All the 81 children in the age group of 8-10 years of both the sexes studying fourth and fifth standard of Vikas Vidhyalaya Matriculation and Higher Secondary School were randomly selected for the study. Of the selected children 45 were boys and 36 were girls. Teachers pertaining to these classes the student’s parents also formed the subjects for the study. Therefore the study group constituted ten teachers, 81 children and their parents respectively. Before the conduct of the study a consent letter was obtained from the parents of the selected children.

Socio-economic background and food habits of the selected children were collected by administering a specially designed questionnaire. Nutritional assessment which includes anthropometric assessment such as height, weight, BMI, MUAC, skin fold thickness and dietary assessment by 24-hour recall method for three consecutive days on a subsample of 1/10 per cent of the selected children were also done. Clinical examinations were done on the selected children.

For the KAP test, three sets of KAP questionnaire were formulated separately to the three categories of the subjects which consisted of general nutritional and health aspects and was undertaken to assess the KAP of the subjects before nutrition education (pre-test) and after nutrition education (post-test) Based on the scores obtained in the initial KAP, education manual was prepared.

Totally there are 67 teachers of both the sexes were working in this school of this only ten teachers were handling classes of the selected children. Those ten teachers were selected and they were explained about this study by the investigator. The selected teachers were oriented for four hours (sessions) and explained on the benefits of nutrition education and the doubts of the booklet prepared were cleared.


The syllabus thus formulated was incorporated in the curriculum of the fourth and fifth standard with the permission of the Chairman of the school. Nutrition classes were conducted for three periods per week. The prepared booklet was distributed to the selected students by the founder of the school and the education continued for a period of three months. Based on the convenience of the selected teachers, the teaching hours were allotted for them to impart nutrition and health education through the booklets to the selected children. Chapter wise examinations were conducted after the completion of each chapter for 25 marks and after three months of nutrition and health education a comprehension exam was conducted and the toppers of the test conducted were encouraged through prizes. A drawing competition was also conducted at the campus for the selected students on the theme “Food Pyramid” and first five best food pyramids from each class were awarded prizes by the school principal. The children were also educated through flash cards about the sources of protein, fiber, calcium, iron, vitamin A and vitamin C.

Parents of the selected 81 children were educated through a powerpoint presentation of about 32 attractive slides which composed points about the balanced diet, food groups, nutrients and its functions, significance of fiber, cooking practice, principles of menu planning and low-cost nutritious foods in two session. Pamphlets were also distributed at the end of the education programme enclosing the messages about the significance of iron, folate, breast milk and care during infancy and weaning period, green leafy vegetables and fruits, vitamin A and calcium, health hazards of using more cooking oils and fats, obesity, salt and its usage, junk foods and fast foods. A poster exhibition was also conducted at the school campus for the selected children, parents and teachers which emphasized on various nutrients, its importance and deficiency.
After the nutrition education being imparted to the selected teachers, children and parents the same KAP questionnaire was evaluated. The impact of nutrition education was evaluated by comparing the pre-test and post-test scores of the selected subjects by applying “t-test”
The major findings of the study are summarized as follows:.
Of the selected 81 children, 55.56 per cent were found to be males and 44.44 per cent were found to be females. Regarding the birth order, 25.93 per cent of the children were born first in their family, 44.44 per cent were born second in their family, 4.94 per cent of the children were above the third order birth and the rest 24.69 per cent were found to be the only child in their families. It was clear that 77.78 per cent of the children belonged to nuclear family while only 22.22 per cent belonged to joint family system.
Regarding educational status of the parents of the selected children, 3.09 per cent of the parents completed their post graduation, 32.72 per cent of the parents were undergraduates, which gives a neat sketch that majority of the parents were hailing from urban community. About 25.93 per cent and 24.07 per cent of the parents had completed their higher secondary and high school education respectively. Only 5.56 per cent attended primary school while 4.56 per cent of the parents had completed diploma courses and only 3. 08 per cent were illiterates.
It was clear that majority of the parents of about 44.44 per cent had their own business which depicted that they were living in a trade city. 39.51 per cent of the parents were working under private sector while 9.88 per cent were employed in Government sector and only five per cent of the parents were daily wage employees. About 59.25 per cent of the children belonged to high income group which was found to be the highest number, since majority of them were undertaking their own business, 28.40 per cent of the children came from middle income families and only 12.35 per cent were belonged to low income family.

Food frequency pattern of the selected children showed that majority of them consumed rice daily and wheat twice in a week. Among the pulses, Bengal gram dhal, red gram dhal were consumed daily and black gram dhal twice in a week.  Potato, carrot and onion were widely used among roots and tubers. Majority of the people prepared fenugreek leaves, agathi leaves, drumstick leaves once in a week and curry and coriander leaves were taken daily. Brinjal, beans, ladies finger were consumed once a week by most of the families, among other vegetables. In fruits, banana, papaya and orange were frequently consumed by most of the families. Among the fleshy foods, more than half of the people consumed mutton, fresh fish, chicken and egg once a week. Among milk and milk products, milk, curd and butter were daily consumed by 90.12 per cent of the families. All of the families included sugar in their daily diet, while jaggery was used occasionally.


Boost was consumed by majority of the children (29.63 per cent), followed by horlicks by 19.75 per cent of the children. Complan was consumed by 17.28 per cent and bournvita by 16.05 per cent. Only 6.17 per cent of the children preferred viva and the remaining 11.12 per cent consumed only plain milk. Totally 88.88 per cent of the children were fond of consuming health drinks for their sound health.


On the whole, only 22.22 per cent of the families produced food through kitchen garden, dairy was owned by 6.18 per cent of the families, 3.70 per cent of the families’ rear poultry and the remaining 67.90 per cent of them were not aware of the concept of kitchen gardening.


Majority of the families cooked cereals and pulses by boiling method, green leafy vegetables by shallow fat frying, eggs by boiling and shallow fat frying method. Meat was cooked by boiling shallow fat frying and very few of them cooked by roasting method and fish was cooked by most of the people by boiling and roasting method.


The mean height of the boys and girls in all the three age group were found to be higher than the standard NCHS heights. It could be revealed that the mean height of the boys in the age group of 8+ and 10+ were found to be higher than the NCHS standard, whereas in case of boys in 9+ years were found to have normal weight when compared with the NCHS standard. Among girls, the mean weight of the 8+ years girls were found to be normal, 9+ year girls were found to be less and 10+ year girls were found to be higher when compared with the NCHS standard weights.


Majority of the children (58.03 per cent) were under severe thinness, even though the educational, occupational and economic status was found to be high and 8.64 per cent had moderate thinness, 13. 58 per cent had mild thinness and 19.75 per cent of the children were under normal range of BMI, which again pointed out the need and scope for nutrition education which improve the nutritional status. The mean MUAC of the selected boys in the age group of 8+ was 19.6cm and that of 9+ was 19.7cm and of 10+ years was 18.6cm whereas the MUAC of the 8+ years girls was 15.6cm and that of 9+ years girls was 19.8cm. The MUAC of the 10+ years girls was 19.3cm.


It was observed that the mean skin fold thickness of the boys and girls in the age group of 8+, 9+ and 10+ were found to be lesser when compared with the standard NCHS except the boys in the age group of 10+, in which their measurements showed an increased rate when compared with the standard NCHS measurements. 


Among the food groups, the daily intake of pulses, fats and oils and sugar and jaggery were found to be 33.33 per cent, 90 per cent and 36 per cent and their intake was significantly high, when compared with that of RDA of the selected children. Intake of cereal was found to be deficit by 28.24 per cent, green leafy vegetables and other vegetables were also found to be deficit by 5.05 per cent and five per cent respectively when compared with the RDA. Similarly, the intake of fruits was less by 12.5 per cent when compared with the RDA. The intake of fleshy foods and milk and milk products were found to be significantly lower when compared with that of RDA. 


It was observed that the energy status of the children was found to be les by 27.5 per cent and daily intake of iron was also deficit by 35.8 per cent when comparing with the RDA of ICMR (2004). The other macro nutrients like protein and fat intake was found to be higher by 52.6 per cent and 62.8 per cent than the RDA. Intake of calcium, beta-carotene and vitamin C were very much higher than the RDA which were found to be 210.25, 173.21 and 345 per cent respectively. The other B-vitamins like, thiamine, riboflavin, niacin was found to be 40, 25.8 and 2.3 per cent respectively. They were significantly higher than the RDA.


Among the selected children, prevalence of the dental caries was found to be the highest of about 18.52 per cent by the children followed by mild anaemia of 11.11 per cent, mouth ulcer by 6.17 per cent while only 1.23 per cent was affected by nail pigmentation. The remaining 62.97 per cent of the children were found to be healthy and free from clinical signs.


Majority of the children were affected by chickungunya, since it was a big epidemic at that period and found to be 12.35 per cent followed by anaemia, chicken pox, whooping cough, respiratory tract infection, typhoid, dysentery, diarrhea which were found to be 11.11 per cent, 9.88 per cent, 8.64 per cent, 7.40 per cent, 6.17 per cent, 4.94 per cent and 3.70 per cent respectively. The rest 35.80 per cent of the children were not experienced any of the above mentioned conditions.


Knowledge of the teachers before and after the nutrition education was significant at one per cent level which indicates the positive effect of education on their Knowledge. There was also a significant difference observed between the initial and final attitude scores of the teachers. The mean Practice scores of the teachers before education was found to be 20.3 (16-20), 23.3 (21-25) and 26.6 (26-30) and after the education, the scores in the range of 21-25 was 23.7 and 26-30 was 26.7respectively. In this study, the nutrition education imparted to the teachers showed a positive result on their KAP.


The increase in the Knowledge of the children before and after the education was significant at one per cent level. It was observed that there was a significant difference between their Attitude before and after the education. Moreover, a significant difference was observed in their Practice before and after nutrition education.

The mean Knowledge of the parents before and after education was found to be significant at one per cent level on comparing initial Knowledge with the final Knowledge scores.  The mean Attitude before the education was lower as 9.6 (6-10), 13.9(11-15) and 16.9 (16-20) but after the education the mean Attitude reached a marked increase up to 19.9 (16-20), 22.8 (21-25) and 26.1 (26-30) and there was also found to significant at one per cent level. And there was a significant difference between the initial and final Practice of the parents at one per cent level.


From the above investigation, it could be inferred that the imparted nutrition education programme served as a dynamic tool in improving the KAP of the children, parents and teachers. Nutrition education is very essential for the healthy development of children because the knowledge of nutrition has a direct impact on their growth and development as well as their nutritional status throughout life. The nutritional awareness for children aged 8-10 years is most important as that is the key period for developing health perception behaviors and habits in the life cycle. Imbibing the nutrition education in the school curriculum will help change the food habits that will have a stronger impact on the growth and performance of the children in the long run and through educating their parents and teachers food habits of other siblings and the family as a whole will improve. Moreover targeting children will leave a lasting impact on the nutritional status of future generations.

RECOMMENDATIONS 

Further recommendations in this line of study could be

a) Longitudinal studies on the effect of implication of nutrition education in the school curriculum

b) Impart skill based nutrition education can be channeled through school curriculum.
APPENDIX-I

AVINASHILINGAM UNIVERSITY FOR WOMEN

COIMBATORE - 641 043

ASSESSMENT OF SOCIO-ECONOMIC BACKGROUND

Date:

1. Name of the student


:

2. Class and Section



:

3. Sex




:

4. Age




:

5. Name and Address of the 


:

Head of the family


:

6. Composition of the Family
:

7. Type of the family



:
Joint
(
Nuclear (
	S.

No.
	Name of the Family head
	Relation to the Head of Family
	Age in Years
	Education
	Occupation
	Income per Month

	
	
	
	
	
	
	


8. Other Source of Income


:
Rs./month

a. Business Earning


:

b. Revenue from Property

:


1. Land



:

2. Building


:

9. Income from Investment


:

Total Family Income

10. Savings 

	S.No.
	Mode of Savings
	Total Amount Saved so far Rs.

	1
	Bank Account
	

	2
	Insurance
	

	3
	Chit Funds
	

	4
	Others – specify
	


11. a. Vegetarian / Non-vegetarian / Ova-vegetarian

b. How much do you spend per week for vegetarian food/non-vegetarian food/Ova vegetarian food?

12. Details of food consumption

	Foods groups
	Once a 

week
	Twice a 

week
	Once a 

fortnight
	Once a 

month
	Rarely

	Cereals
Raw Rice

Boiled Rice 

Wheat Flour 

Maida Flour 

Jowar 
Bajra 

Maize 

Ragi

Sago

Rice flakes

Wheat rava

Vermicelli

Others specify

Pulses
Red gram dhal

Black gram dhal

Bengal gram dhal

Green gram dhal

Horse gram dhal

Cow gram

Soya 

Others specify

Roots & tubers
Potato
Carrot
Yam
Colocasia
Others Specify

Green leafy vegetables
Fenugreek leaves

Agathi leaves 

Drumstick leaves

Other vegetables

Brinjal 

Beans
Pumpkin

Ladies Finger 

Tomato 

Others Specify
Fruits
Banana

Guava 

Papaya 

Others Specify
Fleshy foods
Mutton 

Fish (Fresh) 

Fish (Dried) 

Chicken
Egg
Beef
Others Specify
Milk and milk products
Milk
Curds
Butter Milk
Butter
Ghee
Cheese

Sugar and jaggery
Sugar
Jaggery
Khandasari
Palm Jaggery

Breakfast
Sandwich
Bread/Butter,Jam
Idly
Dosai
Cornflakes
Upma
Porridge
Noodles
Chappathi
Poori
Pongal
Lunch
Pulav (Vegetable)
Pulav (Chicken) 

Rice (Vegetable)

Mushroom/Egg/Chicken)

Noodles (Veg/Non-Vegetables)
Briyani (Vegetables /Mushroom / 

              Non-Vegetables)
Ghee Rice
Jeera Rice
Snack
Bhel Poori
Pani Poori
Chilli Gobi
Samosa
Cutlet
Channa Masala
Pav Bhaji
Bajji
Bonda
Vadai
Savories (Chips, Mixtures)
Sweet Burger
Pizza
Puff (Vegetarian/Egg/ 

         Non Vegetarian)
Chocolate and other sweets

Pastries :
Doughnut 

Biscuits 

Cake 

Cookies 

Custard 

Milk shake
Milk Shake
Fresh Juice
Soft Drinks
Coffee
Tea
Milk
Health drinks
Horlicks
Boost
Viva
Bournvita
Complan
Dinner 
Chappathi
Roti
Phulka
Kulcha
Dosa
Idli
PREPARED FOODS

Pappats

Vathal, Vadagam
	
	
	
	
	


13) Do you have meal at regular intervals?
If No, Reason ___________________________

14) 
Meal Planning

Is Planning done in advance?

□   Yes                □   No
Reason _________________________________

If Yes, What is the basis for Planning?

a) Total family Requirement


b) Money Available and Other Item of Expenditure.
c) Likes and Dislikes of Family Members
d) Any others
15)
Foods Produced at home
Are you processing any of the following?

1) Kitchen Garden    2) Poultry      3) Dairy   If yes specify

	Items
	Production /Year No. or Volume
	Use of Produce

	
	
	Use of By Family
	Produce

	
	
	
	


16) Method of Cooking

	Food Items
	Boiling
	Steaming
	Frying
	Stewing or
Roasting
	Other

	
	
	
	Shallow Fat
	Deep Fat
	
	

	Cereals

Pulses

Greens

Vegetables
Eggs

Meat

Fish

Others
	
	
	
	
	
	


17) 
Foods given under special condition

	Condition
	Special Food Added


	Reason
	Special Food Avoided
	Reason

	Infancy 

Weaning infants 

Pre-School Children Adolescents  Pregnancy Lactation 

Old Age
	
	
	
	


18) 
Diet during illness:

	S.

No
	Illness
	Foods Given
	Reason
	Foods Avoided
	Reason

	1

2

3

4

5
	Fever

Diarrhea

Chicken pox

Cold

Others specify
	
	
	
	


19) Details Regarding food fads and taboos

	S.

No.
	Reason
	Food stuffs
	Conditions/Stages in which these foods are avoided and included

	1

2

3

4

5

6

7


	Hot foods

Cold foods

Gas Producing

Bile Producing

Foods causing

skin disease

Abortive food

Food producing 

milk Secretion
	
	
	


20)
a) Was the child breastfed?


b) If yes, How long?

21)
Did the child suffer from the following during the past year?

	Conditions
	

	Anemia
Diarrhea
Dysentery
Respiratory Tract Infections
Pneumonia
Cholera
Chicken Pox
Typhoid
Tuberculosis
Mumps
Whooping cough
Chickungunya
	


22) 
Does any member of your family member suffer from?



Diabetes 


□


High Blood Pressure

□


Obesity



□

Heart Diseases


□


Cancer



□


Asthma



□

23)
How often does the child fall in infections? 
Fever



□


Throat Pain


□


Cold & Cough


□


Stomach pain


□


Diarrhea



□

Tooth ache


□
Students’ Mark list of previous examinations

	S.

No.
	Exam
	English
	Tamil
	Hindi
	Maths
	Science
	Social

Science
	Computer

Science
	GK
	Total

Marks
	Marks

obtained
	Grade

	I
	Quarterly Exam
	
	
	
	
	
	
	
	
	
	
	

	II
	Half yearly Exam
	
	
	
	
	
	
	
	
	
	
	


ANTHROPOMETRICS & CLINICAL ASSESSMENT

Name
:
Date:
Age
:

Sex (M/F)
:
Birth Order    
 :

Siblings
:
Boys
:
Girls:
Height (cms)
:

Weight (Kgs)
:

Mid Upper Arm
Circumstance :

Skin Fold at
Triceps (Cm)
:

Body Mass Index
:

(BM I)
:

I       Healthy and free from any deficiency symptoms

II
a) Poor Musculature


b) Deficient Subcutaneous Fat   


c) Mild Sign of one of the Specific Nutritional Disorders .


d) Lack of Interest in surrounding

III
a) Nutritional Oedema


b) Gross Muscular Wasting


c) Marked Anemia


d) Xerosis of the cornea.

2)
a) Tenderness of the calf


b) Red and  Raw / Glazed Tongue


c) Tooth Caries


d) Bleeding Gums


e)  Mouth Ulcer


(How often the Child get mouth ulcer)

3)
a) Xerosis or pigmentation of conjunctiva


b) Bitot's Spot


c) Caries


d) Dry / Rough Skin


e) Cracy Pavement Skin


f) Hyperkeratosis


g) Nails


h) Poor Hair Growth


Special Remarks

Signature of the Physician
APPENDIX-II
EVALUATION OF KNOWLEDGE OF THE STUDENTS

1. Green leafy vegetables are rich in?

a) Iron


b) Fat


c) Calcium

2. Choose the yellow colored fruit?

a) Papaya

b) Orange

c) Carrot

3. Yellow colored vegetables and fruits are rich in?

a) Vitamin A

b) Fat


c) Minerals

4. How many liters of water do human body needs everyday?

a) 1.5-2 liters

b) 2-4 liters

c) 1liter

5. Choose the protein rich food?

a) Egg


b) Soya

c) Ragi

6. Which one of the following is a junk food?

a) Puff


b) Bajji

c) Muruku

7. Milk is rich in?

a) Zinc


b) Iron


c) Calcium

8. Name the food, which is high in vitamins and minerals?

a) Vegetables

b) Sugar

c) Rice

9. Which among the following is found to have high fat?

a) Pizza

b) Fruits

c) Cake

10. Diarrhea is caused by

a) Unhygienic and contaminated food and water

b) Biscuit
c) Chocolate 

11. What is the causative agent for tooth decay? 

a) Chocolates (Sweets)      b) Improper Brushing
c) Colored food items

12. Eating banana will give us

Strength to muscles      b) Energy
 c) Sleep

13. ------------- is essential for eyesight

a) Vitamin A

b) Vitamin D

c) Egg

14. What promotes strong bones & teeth

a) Zinc


b) Iron


c) Calcium

15. Fiber helps in preventing

a) Vomiting

b) Constipation
c) Indigestion

EVALUATION OF ATTITUDE OF THE STUDENTS

1. Which among these will you like to eat at interval time? 

a) Chips

b) Chocolate

c) Fruit Slices

2. Which among these will you like to drink?

a) Ice water

b) Boiled and filtered water
c) Tap water

3. What kind of food do you prefer?

a) Homemade

b) Food sold at roadside
c) Food prepared at the hotels

4. Which one is healthy?

a) Dates

b) Ice-creams

c) Fruit jam

5. If your mom offers the following three foods during bedtime which one you prefer?

a) Banana

b) Chocolate

c) Milk

6. What do you like to have for breakfast?

a) Noodles

b) Wheatrava upma
c) Bread & jam

7. What do you like to have for dinner? 

a) Chapatti

b) Ragi sevai

c) Idly 

8. What is your favorite drink?

a) Milk


b) Fruit juice

c) Ice water

9. What do you eat along with sambar rice?

a) Greens curry
b) Potato curry

c) Plantain stem curry

10. I eat orange for

a) Vitamin C

b) Taste

c) Attractive color 

11. Out of these which one do you prefer? 

a) Dates

b) Honey (Mixed with Milk)
c) Cashew halva

12. I like papaya for its

a) Color

b) Vitamin A

c) Taste

13. My favorite evening snack is 

a) Bajji


b) Sprouts

c) Popcorn

14. This is my all-time side dish

a) Pickle

b) Puppet, vadagam
c) Chips

15. In which form would you like to have a fruit

a) As a whole fruit
b) As fruit juice
c) Fruit jam

EVALUATION OF PRACTICE OF THE STUDENTS
1)
I drink milk ________ a day

a) Twice

b) Once

c) Thrice

2)
How many times do you brush your teeth in a day?

a) Once

b) Twice

c) Thrice

3) I eat banana

a) Daily

b) Weekly once
c) Rarely

4) My favorite curry is

a) Carrot

b) Potato

c) Avarakkai

5)
What is your favorite summer drink?

a) Tender coconut       b) Ice water
c) Soft drinks

6) I include _____________ everyday in my diet

a) Pulse

b) Egg

c) Nuts

7) What kind of snack your mum gives you?

a) Sundal

b) Chips

c) Biscuits

8) Which side dish you prefer for dosa?

a) Coriander leaves chutney 
b) Coconut Chutney   c) Tomato Chutney

9) My daily lunch includes

a) Curd rice
b) Pappat
c) Butter Milk

10) How many meals do you consume a day

a) Thrice

b) Twice
c) Once 


11) Which one of the following do you like to eat?

a) Fish

b) Chicken
c) Mutton

12) One of the following is my favorite fruit

a) Papaya
b) Plums
c) Cherry


13) The food that is included daily in my diet

a) Green leafy vegetables and fruits
b) Pulses
c) All the above

14) What do you buy from the roadside shop?

a) Coloured mango, amla
b) Boiled corn
c) None

15) Do you have the habit of biting nails?

a) Yes

b) No

c) Sometimes

ASSESSMENT OF KNOWLEDGE OF THE PARENTS

1. Starchy foods

a) Are usually high in calories


b) May cause heart disease 

c) Provide energy

2. All of the following except _________ are forms of carbohydrate.

a) Sugar

b) Protein

c) Fiber

3. __________ are good sources of vitamin C

a) Eggs

b) Orange and lemon

c) Cereals

4. Vitamin C may

a) Give you energy
b) Prevents cold
c) Prevents cancer

5. __________ is high in unsaturated fat

a) Sunflower oil
b) Coconut oil

c) Butter

6. Which of the following food is a complete source of protein

a) Bread

b) Fish


c) Peas

7. __________ is not an iron rich food

a) Spinach

b) Milk

c) Beef

8. Which statement about fiber is true?

a) Keeps the intestine healthy

b) Provides energy

c) Apple has the same amount of fiber as apple juice

9. The ___________ shows the last day a food should be eaten

a) Sell by date

b) Expiry date

c) Best if used date

10. ___________ are the two foods that are rich in vitamin A

a) Curry leaves and carrot

b) Orange and pomegranate
c) Apple and guava

11. What is the causative agent for tooth decay?

a) Chocolates

b) Improper brushing

c) Beetal leaves

12. Calcium and vitamin D work together to build 

a) Muscles 

b) Bones and teeth 

c) Blood

13. Fats and sweets like butter and sugar 


a) Can cause cancer

b) Must be reduced in recipe


c)    Must be eliminated from our diet

14. High blood cholesterol may increase the risk of 

a) Heart disease
b) Cause skin disease

c) Cause lung disease

15. Fruits are rich in all of the following except

a) Vitamin A

b) Vitamin C

c) Protein

ASSESSMENT OF ATTITUDE OF THE PARENTS

1. What is your preference for children among the following meat group?

a) Fish 

b) Chicken 

c) Mutton

2. Healthy choices from the food group are

a) Raisins 

b) pineapple 

c) All the above

3. Which oil contains saturated fatty acid?

a) Coconut oil 

b) Sunflower oil 
c) Fish liver oil

4. Who according to you are the healthy children?

a) Chubby and fatty
b) Thin and active
c) No idea

 5. I usually eat the scorched dosa because 

a) Good for health
To avoid wastage

Tastes good

6. I drink __________ to prevent bleeding gum

a) Lemon juice 
b) Grape juice 

c) Butter milk

7. All of the following except ___________ are good for health

a) Sweet with high saturated fat
b) Puff
c) Food prepared with unsaturated fat

8. Which among these is best for early morning?

a) Ragi porridge

b) Oats porridge

c) None of the above

9. ____________ cause skin disease / allergy

a) Yam 

b) Snake gourd 

c) Brinjal

10. What kind of foods do you prefer for your children?

a) Vegetables and fruits 

b) pizza 
c) Sprouts

11. Which is your choice?

a) Fruit juice 
b) Coffee 
c) Health drinks

12. To make the lunch delicious _________ are included

a) Pappat 

b) Fruit salad 

c) Both a and b

13. What will you to your child at bedtime?

a) Banana 

b) Milk 
c) None

14. Fasting often results to poor health

a) True 

b) False 
c) No idea

15. My dinner will be satisfactory only if it is 

a) Heavy 

b) Light 
c) Moderate

ASSESSMENT OF PRACTICE OF THE PARENTS

1. The salt used in your kitchen is

a) Iodized purified salt 
b) Ordinary salt
 c) Purified ordinary salt

2. How frequent do you reheat the oils

a) Once


 b) Twice 

c) More than twice

3. What do you usually eat as a snack or give to your children

a) Sweets 


b) Chips 

c) Biscuits

4. The method of cutting vegetable in your kitchen

a) Cutting vertically and as big pieces

b) Cutting as tiny pieces

c) Cutting horizontally

5. Which one of the following will be your choice?

a) Cutting vegetables after washing

b) Cutting vegetables before washing

c) Both a and b

6. The oily foods prepared in my home will be delicious and tasty when

a) More oil is added

b) Less oil is added

c) Sufficient amount of oil is added

7. The fruits used for making juice should be 

a) Peeled 

b) Used with skin

 c) Both a and b

8. What type of raw vegetables do you include in your diet

a) Cabbage 

b) Carrot 

c) Radish

9. ___________ should be regularly included in my diet

      
a) Fruit juice

 b) Soup

 c) Pickle

10. The most preferred chutney is

     
 a) Coconut 

b) Tomato 

c) Mint

11. Will you note the expiry date before buying the packed foods

    
  a) Sometimes

 b) Yes 

c) No

12. How do you consume the pulses and legumes

a) Sprouts b) Sundal c) Deep fry 

13. My childrens packed lunch will contain

a) Variety rice + curd rice + Vegetable curry

b) Chapattis

c) Only sambhar rice

14. The used for drinking purpose 

a)Cold water

b) Boiled and filtered water

c) Tap water

15. How frequent do you walk or exercise 

a) Daily

b) Weekly 

c) Rarely

ASSESSMENT OF KNOWLEDGE OF THE TEACHERS

1) Bread and pasta are high in


a) Calcium


b) Carbohydrate

c) Fat

2) Whole grain foods like brown rice is a better choice than white rice because whole grain contains more


a) Fiber 


b) Vitamin C


c) Protein

3)  Which of the following food contains more cholesterol?


a) Butter


b) Meat

c) Fish

4) Our body stores cholesterol in


a) Liver


b) Brain


c) Bones

5) Fats, oils and sweets give us lot of


a) Vitamins


b) Calories

      
c) Minerals

6) ---------------- contains low fat among the following milk group.


a) Skimmed milk

b) Whole milk


c) Toned milk

7) Orange juice gives us


a) Sugar, vitamins and minerals
b) Empty calories 
c) No sugar but plenty of   vitamins

8) Consumption of green leafy vegetables helps in preventing


a) Diabetes


b) Anaemia


c) Nerve problem

9) Iron is present in


a) Jaggery


b) Sugar


c) Honey

10) Which one of the following helps in blood clotting?


a) Vitamin  K

b) Vitamin A


c) Vitamin C

11) All of the following except ---------------- are high fiber foods.


a) Whole wheat bread

b) Eggs

c) Lima beans

12) If your blood iron content is low


a) Skin become dry

b) Poor eyesight 
c) Feel tired

13) Osteomalacia is due to the deficiency of


a) Calcium


b) Iron

c) Zinc

14) Too much of salt intake may lead to


a) Hypertension / Blood pressure

b) Cancer
c) Tooth decay

15) Which of the following is true about vitamin C?

a) It is stored in your body

b) b) It helps in healing the wounds

c) c) Fat soluble vitamin

ASSESSMENT OF ATTITUDE OF THE TEACHERS

1) Vitamin D prevents us from
a) Rickets


b) Cold
C) Blood pressure

2) Plantain stem is good for 

a) Diabetes

b) Skin disease
C) Hypertension/Blood pressure


3) Which is the best way to eat fruits?

a) Whole fruit


b) Fresh juice

C) Salad


4) Diabetes is caused by

a) Eating more sugar

b) Eating more fat
C) Improper insulin function 


5) Antioxidants are rich in 

a) Vegetables and fruits
b) Sugar

C) Pulses 





6) Which of the following is a way to cut the amount of saturated fat in the diet?

a)  Reading labels



b) Reducing the intake of animal foods


C) Eat more vegetables and fruits


7) Excess fat does not

a) Give taste to the food
b) Give good texture
C) Helps to maintain weight


8) Egg yolk contains

a) Cholesterol

b) Fiber
c) Unsaturated fatty acids

9) Which one reduce the amount of fat in the diet

a) Drinking skimmed milk instead of whole milk





b) Using regular margarine instead of butter 




c) Lowering the amount of cooking fat

10) What would be your preference in the busy life



a) Instant mixes 

b) Usual Cooking

C) Skipping Breakfast


11) We can cut down excess sodium by _________ to prevent hypertension

a) Using spices instead of salt





b) Using garlic salt instead of chopped garlic






C) Using less amount of salt for cooking

12) Papaya should not be consumed at the time of pregnancy

a) True


b) False

C) No idea



13) Cakes, breads and puffs causes constipation and it is prevented by 



a) More water
and fiber foods
b) Oral pills
C) Exercise


14) Which among these will promote good skin?

a) Essential fatty acids

b) Vitamins
C) Honey


15) Unsaturated fats

a) Are same as saturated fats


                                                                           b) Are usually liquid at room temperature






c) Are found mainly in meat and milk

ASSESSMENT OF PRACTICE OF THE TEACHERS
1) Which is good?

a) Cutting vegetables after washing
b) Washing vegetables after cutting
c) Using vegetables without washing
2) To prevent vitamin loss what will you prefer?

a) Cutting vegetables vertically as big pieces

b) Cutting them horizontally

c) Cutting them into tiny pieces

3)
What is your favorite snack?
a) Bajji
b) Fruit Juice
c) Sweets

4)
What is your evening drink?

a) Coffee
b) Tea
c) Fruit Juice

5)
What will you do to reduce the fat content in the diet?

a) Reduce the quantity of cooking oil
b) By taking low-fat containing foods
c) Eating fatless item like phulkas
6)
Because of my busy work ___________________________
a) Have the breakfast early in the morning
b) Skip the breakfast
c) Eat very little
7)
What will you consume, to be active throughout the day?

a) Drink plenty of water
b) Chat & spicy foods
c) Soft drinks
8)
To reduce the budget what will you do?

a) Home garden

b) Avoid costly food item       c) Restring the meal

9)
Will you see the expiry date before buying the packed foods?

a) Some times
b) Yes
c) No

10)
Your lunch will have
a) High fat
b) High fiber
c) High protein and carbohydrate

11) What will you suggest for obese children?
a) Poori
b) Chappathi
c) Ragi dosai
12) Which one of the following would you include in your diet to maintain?

healthy bones?

a) Milk
b) Greens
c) Dates

13)
 To reduce weight, which is best?
a) Heavy physical activity
b) Having foods high in empty calories
c) Should have balanced diet.
14)
 Are you aware of the fact that some food colours are carcinogenic?

a) Yes
b) No               c) Only few

15)
 How many glasses of water do you consume a day?
a) 6
b) 5
c) 3
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Study design of the present study
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