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INTRODUCTION

I INTRODUCTION

Obesity is an increasingly prevalent nutritional disorder through out the world (WHO 1998). The increasing prevalence of obesity and over weight is a major public health problem in industrialized countries (Pretinen et al (1992).


Although socio economic status is known to affect the level of fatness and therefore the incidence of obesity, neither the nature nor the direction of the relationship is clear. In some studies the poor are leaner and more affluent are more frequently obese.


Obesity is inversely related to socio economic status in the developed world (Sobal., 1989). Critical or sensitive period in childhood for the development of obesity have been well described for many physiologic and behavioral processes (Tanner, 1990). The possibility that nutritional alterations at critical periods of development entrain nutritional status such as adult obesity has not been carefully explored (Lucas, 1991). Obesity is a major risk factor for many chronic diseases, such as cardiovascular disease and diabetes. Moreover overweight and obesity exacerbate many chronic diseases.

Obesity is a complex disease influenced by genetic and environment factors and their interactions. It is a major risk factor for metabolic diseases, each of which is influenced by their own specific genes and environmental factors (Butte, 2006).


Childhood obesity is associated with several metabolic and endocrine derangements including glucose intolerances, hypertension and dyslipidemia that predispose to early development of cardiovascular diseases, type II diabetes and non alcoholic fatty liver disease (Must, et al, 1999). As a result obesity is now accounts for approximately 400,000 deaths per year, secondary only to tobacco (Mokdad et al 2000)


The economic factor affect the food consumption and physical activity decisions and ultimately the weight, leading to obesity which in turn affects the health status of an individual.


Taking a historical perspective, obesity was a rare phenomeon until the later of twentieth century (Costal, 1997). A complicating factor as pointed out by Hill et al (2003) is that rise in obesity could be explained by as little as an average net increase of 50-100 calories per day, which is less than half the calories in a sixteen ounce carbonated beverage.


According to Procter (2007), primary obesity is a condition caused by chronic energy imbalance due to excess energy intake or insufficient energy expenditure and secondary obesity occurs due to endocrine problem or genetic abnormalities. Obese children tend to be more isolated and have lower self-esteem than their peers (Strauss, 2000).


The importance of the environment in controlling obesity is widely acknowledged. A WHO report (2003) states that major social and environmental changes to make healthier choices more accessible and preferable are required to prevent obesity. The strength of an environmental approach is that significant population benefits can result from even fairly small effects if a large number of individuals are exposed to that environment (Egger et al, 2002).


A systematic review of studies on the relationship between physical activity in children and obesity found roughly half had no effect and the balance had a negative effect (that is increased physical activity level were protected) (Parsons, 1999).


Many cross-sectional studies have looked at the association between television viewing and childhood obesity. Some found only a weak association (Robinson 1993), but most found a positive association in children all over the world (Hanley, 2000).


A prospective study by Gortmaker et al (1996) showed a strong positive dose- response relationship between the time of watching television and prevalence of over weight.


Snacking is gaining prominence as a potential risk factor for obesity as is skipping meals (Lindroos, et al, 2005). Marmonier et al (2000) demonstrated that snacks delay the next meal slightly but that the snacking individual consumes more total energy over the course of the day.


Children who skip breakfast may have a higher risk of subsequent obesity (Carson, 1998). Those who do not consume breakfast tend to eat a large amount of food in the evening, and this imbalance could lead to a higher risk of obesity (Dietx et al, 2001). Portion sizes of foods and meals are also gaining prominence as a potential risk factor for obesity (Ludwig et al 2002).


Healthy food intake and fruit and vegetable intake are negatively associated with obesity (WHO, 2003). Another risk factor for obesity is a high consumption of unhealthy foods, and in particular fast foods and soft drinks. The popularity of fast foods has increased over recent years and consumption by children has risen 300% over the last twenty years (Heymsfield et al, 2003).


There has also been a massive increase in the amount of soft drinks consumed. Soft drink intake now accounts for the largest single source of non-milk extrinsic sugar intake in young individuals (Lowe, 2000).


Birth weight is positively associated with childhood obesity, with an increased risk of obesity for both the heaviest and lightest babies, independent of socio economic status and gestational age, but may be confounded by maternal weight (Power et al, 2001).


Maternal diabetes during pregnancy result in offspring with an increased risk of developing childhood obesity (Whitaker, 1998). Maternal smoking during pregnancy is also associated with an increased risk of childhood obesity (Jefferis et al, 2002).


It has been shown that family structure including family size, birth order of the child as well as whether it is a single – or – joint – parent family may have an effect on childhood obesity (Wang et al, 2007). Parental BMI (particulary maternal) has a strong positive association with childhood obesity (Knight et al, 1999). This predictor is much stronger with young children and also if both parents are obese (Popkin et al, 2000).


The availability of vending machine in schools is associated with an obesogenic environment, although not all the evidence supports this view (New et al, 2003). Children who attend break fast clubs consume more fat than children who do not attend (Belderson, et al 2003). Social factors are stronger determinants of the prevalence of obesity than genetic and biochemical factors.


It is well documented that cultural, socioeconomic and environment factors can have a significant effect on how people respond to a pathogenic state such as obesity, and in turn assume a sick role. It is also known that the exposure to different types of health services may have a intervening effect on these factors. Overweight in children has become a matter of growing concern in developed societies. Several studies have shown increasing numbers of over weight children (Ogden et al, 2000).


Considering the threats of obesity and over weight in this cyber era the present study is undertaken to understand the association of obesity and socioeconomic status in school children between the age group of 6 and 14 years. Keeping these in mind the study has been focused with the following objectives to:

· Identify the prevalence of obesity in selected public schools and government schools,
· Study the socio economic status of selected school children,
· Explore the association of obesity and socio- economic status and
· Impart nutrition education to the parents of obese children and assess its impact.
REVIEW OF LITERATURE
II REVIEW OF LITERATURE


The review of literature pertaining to the present study on “Association of obesity and socio economic status of selected school children and the impact of nutrition education” is reviewed under the following heads: 

A. Childhood: A crucial period in the life cycle

B. Food habits of school going children.

C. Childhood obesity: An overview of contributing factors

D. Prevalence of obesity among children.

E. Need for nutrition knowledge to obese children.

A. Childhood: A crucial period in the life cycle:

Childhood begins after babyhood at approximately the age of two years and extends to the time when the child becomes sexually mature at approximately  13 years for the average girl and 14 years for the average boy (Devdas, 1996).


Because children are growing and developing bones, teeth, muscles and blood, they need more nutritious food in proporition to their size than do adults.


Obesity is an increasingly prevalent health problem in children and adolescents (Flegal, 1995). Although epidemiologic studies have provided indicators as to which children are at risk of becoming obese, the etiology of childhood obesity is still unknown.


It was reported that total energy expenditure was lower in 18 infants with overweight mothers than in infants with under weight mothers, however these results were not substantiated by two recent studies of infants of obese mothers. (Stunkard, 1999).


Psychodynamic formulations deal with obesity as a symptom of unresolved oral dependency needs. In spite of the common parental concept of the overweight child as healthy or sturdy it is nonetheless true that juvenile obesity is an abnormal condition. The obese child is a handicapped child. Therefore obesity is the most frequent nutritional disturbance of childhood in the developed countries and can persist into adult life.


Overweight youngsters faced stima and suffered emotional, psychological and social problem. Increasingly fat children were being diagnosed with high blood pressure, elevated cholesterol and type II diabetes, all condition that were once seen almost over weight and one in ten children are obese. The proportion of school age children affected will almost doubt by 2010 compared with the almost recently available surveys exclusively in adults and one study indicated that overweight children had broken bones and problems with joints more often than other children (Enyclopedia, 2005).


The root causes of childhood obesity were complex and not fully understood, but it was clear that most fat children got that way because they ate too much and exercised too little. Many child experts believe that the one reason kids ate too much was that junk foods were so prevalent and so aggressively and cleverly marketed to them (Britanica book of the year, 2006).


The environment that parents create by way of their own dietary and physical activity behavior may have a lasting negative effect on children’s weight and their emerging obesity risk behavior such as their dietary pattern (Davidson et al, 2006). Nutritionist texts recommend breakfast as an important part of healthy eating habits. Despite these recommendation millions of American routinely skip break fast.


There is a growing agreement among expert that an obesogenic environment which encourage excess food intake and idealizes thinness, plays a crucial role in the epidemic of childhood obesity and eating disorders. (Golan, 2004).

B. Food habits of school going children


As the prevalence of over weight has increased in children over the past decades, so did the consumption of soft drinks, which has reached new height. (Troiano et al, 2000). There is also a trend toward increased soft drink consumption with increasing age (Skinner et al, 2001).


Fisher and Brich (2002) postulated that young girls eating in the absence of hunger and restrictive feeding practices of parents may represent a stable phenotypic behavior of young overweight girls.


James and Kerr (2005) suggested that there is an association between obesity and consumption of soft drinks. Initiatives focusing on reducing the consumption of soft drinks may help to prevent further increase in obesity. Children consume sugar sweetened drinks in addition to their normal energy intake and consequently have a total energy intake that exceeds their requirements (Ludwig et al, 2001).


Fried et al (2002) stated that fast food and soft drinks may have detrimental effects on the nutritional status of children and an increased consumption of these food item may lead to obesity and future health problem. School system continue to allow these junk foods to be sold in schools.


Food choices are influenced by wide range of economic, social and behavior variables, including food availability. However the desire to select one food over another is more closely linked to taste and other sensory properties of food (Mela, 2001) Recent studies suggest that there may be a taste component in human fat perception, although a specific fat taste receptor in humans has not yet been identified (Mattes, 2001).


The increasing prevalence of obesity in the United States has been paralleled by an increase in energy intake. Two highly palatable dietary ingredients, sugar and fat account for almost 60 percent of the daily energy content of the typical American diet, sugar accounts for 22 percent and fat accounts for 37 percent (Drewnowski, 1995).


A recent review argued provocatively that diets high in fat do not appear to be the primary cause of the high prevalence of excess body fat in our society and reductions in dietary fat will not be a solution (Willett, 1998).


A wealth evidence supports a role for decreased physical activity, increased television time and increased consumption of sugar sweetand beverage in the current rise in childhood obesity (Malina, 2005)


Less compelling data attribute blame to lack of breast feeding, skipping breakfast, reduced intake of fruits and vegetables and other sources of dietary fiber, fewer, family meals and more fast food restaurant dinning (Lairon, 2007).


A survey showed that in adolescents aged (12-18) years, there was a decrease in the percentage of energy intake from foods consumed at home, where as the proportion of energy intake from restaurant food and fast food increased over time (Nileson, 2002).


Fast food restaurants use was associated with greater intakes of soft drinks and lower intakes of fruits, vegetables grains and milk (Hannan, et al, 2001) Snack food consumption showed trends similar to those of fast food consumption in children in the past three decades, the prevalence of snacking has increased as has the prevalence of over weight in children (Ogden, 2000)


Lytle et al (2000) found that the proportion of children consuming soft drinks daily almost tripled, but milk consumption decreased by 10 percent. The role of parental influences on children’s food intake may be particularly important in understanding the development of childhood obesity.


The rising prevalence of obesity in children has been linked in part of the consumption of sugar sweetened drinks (Karen, 2001).

C. Childhood obesity: An overview of contributing factors:

Obesity is a major public health concern with an over increasing prevalence in adult and childhood populations (James et al, 2000) Childhood obesity appears to be increasing rapidly in the developing world. Further more several recent studies suggest that the developing world now confirms the dual challenge of competing chronic under nutrition characterized by short stature and over nutrition reflected by a high weight for height, in the same persons (Paton et al, 2005).


Childhood obesity is one of the most prevalent nutrition problems among children exceeding iron deficiency anemia, the previous leader. Poor food choices are often to blame for obesity. Flirting with excessive snacking, frequent romps to fast food restaurants and respective “Just-this-onu” high-fat food choices all contribute to childhood obesity (Williams et al, 2003).


Statistics in children showed that 30 percent of child aged 6-19 years are over weight (95the percentile for age) or at the risk of over weight (85th percentile to 95th percentile for age (Flegal et al, 2006).


High birth weight is associated with an increased risk of later obesity (Oken et al, 2003). Lower birth weight and thinner size at birth have been linked to increased central fat, impaired glucose tolerance and features of the metabolic syndrome later in life.


Post natal rapid weight gain has been suggested to be a risk factor for later obesity (Kamanika et al, 2003). Parson et al (2003) states that breast feeding protects against obesity. Von kries et al (1999) found in children aged 5 and 6 years a substantial does dependent protective effects of breast feeding was associated with a 35 percent reduction in obesity at the age of 5-6 years.


Birth weight, parental obesity, sleep duration and television viewing, size in early life (8 months -18 months), weight gain in infancy, catch up growth and early adiposity rebound (before 43 months), or Body Mass Index are associated with the risk of childhood obesity (Dorosty et al, 2000).


Trueth et al (2003) stated that heritability of adiposity may be an important contributing factor to increase in body fatness. Maffeis (2003) suggest that genes involved in weight gain do not directly cause obesity, but they increase the susceptibility to fat gain in obese children.


Genetic predisposition to obesity is high, with the heritability of Body Mass Index estimated to be 50-90 percent (Meale et al, 1997). Obesity has an important genetic and familial compounds and environmental factors are probably the predominant factor in the current epidemic.


Parental obesity may increase the risk of obesity through genetic mechanisms or by shared familial characteristics in the environment such as food preferences (Francis et al, 2003). Body weight development during childhood may be determined by early development and parenteral and genetic inherences, however beavioural factor, such as attitude towards eating and physical activity may also play an important role (Vogels et al, 2006).


A decrease in energy expenditure through decreased physical activity is likely to be one of the major factor contributing to the global epidemic of  overweight and obesity (WHO Technical Report, 2003). Children are satisfied with sedentary life styles, while include too much television viewing and playing video games and not enough physical activity (Ebony, 2006).


Childhood overweight affects self esteem and has negative consequences on cognitive and social development conditions such as type II diabetes mellitus, hypertension and hypercholesterolemia which were previously seen primarily in adults are becoming more common among children as the prevalence of obesity increases. Because childhood overweight often persists into adulthood, a rising number of adults will be at increased risk of these conditions as well as of  cardio vascular disease, osteoarthritis and certain types of cancer ( Heskith et al, 2004).


Obese children are at increased risk of discrimination. Obese children are less likely to be accepted into university, less likely to be married and to be economically ‘well off’ in adulthood. Being over weight or obese is also more likely to have a negative impact on life satisfaction and future life aspirations of young women. This may be because girls are judged specifically on shape more than boys (Gortmarker et al, 2003).


It has been shown that focusing on reducing sedentary behaviour and encouraging free play has been more effective than focusing on forced excessive or reducing food intake in preventing already obese children from gaining more weight (Grund et al, 2001).


Frequent contact with health professionals from an early age has been identified as an important strategy for effective management of obese children through the provision of advise, encouragement and support for adopting healthy household eating and exercise patterns in an early stage in life (Pronk et al, 1999).


Preventing and treating obesity are high priorities because these conditions are associated with an increased risk for chronic diseases including cardiovascular diseases diabetes, hypertension, pulmonary stress. (Whartson et al, 2004).


The rapid rise in childhood obesity has been mirrored by an explosion of sedentary leisure pursuits for children such as video games, computers and television watching (Anderson et al, 1998).


Fox et al, (2004) stated that similar to adult, childhood obesity has recently become a serious threat to public health. Children face the same environmental and life style changes that have made high energy dense food and drink, increasingly available and opportunities for energy expenditure through transport and active play less likely.


Television viewing is associated with childhood obesity. Eating during viewing and eating highly advertised foods are two of the hypothesized mechanisms through which television could affect children’s weight (Matheson, 2004).


Morre et al (2003) suggest that children who watched the most television more during the childhood has a greatest increase in body fat over time. Screen watching, including television, handheld computer games and personal computers are very much part of our modern life styles. An American study has shown a direct correlation between adiposity and television watching in children (Crespo, et al, 2001)


Time spend on television viewing is a significant predictor of body mass index and over weight in childhood. Television viewing is regarded as an important contributing factor to childhood obesity (Hancox and poulton, 2006).


Television viewing may conter risk through a reduction in energy expenditure because watching television is associated with dietary intake or because large amount of time spend sedentary may contribute impairment of the regulation of energy balance by uncoupling food intake from energy expenditure (Robinson, 1999).


T.V. viewing has been suggested to be one of the main contributors to the rising prevalence of childhood obesity, it replaces physical activity and it reduces resting metabolism. In addition, energy intake indirectly causes an increase of energy intake via adverting effects and or through providing increased opportunities for snacking and grazing behaviour, (Halfored et al, 2004).


Among children and adolescents lower level of physical activity are associated with being over weight. Increasing physical activity is a standard component of weight loss programmes for all ages, and the current recommendation for children is 60 minutes of moderate intense physical activity per day or most days. (Ebony, 2006).                                          


Physical activity in the form of structured exercise contributes to the creation of an energy deficit by increasing total energy expenditure and this can promote weight loss. It has been reported that life style approaches to physical activity may result in cardio respiratory fitness and body weight changes that are similar to what is observed with more traditional forms of exercise (Dunn, et al, 1999).


Primary prevention of obesity must include environmental strategies that address the many societal factors that influence energy imbalance specifically diet and physical activity (Atlanta, 1996) Modern inactive life style are atleast as important as diet in the aetiology of obesity and possibly represent the dominant factor (Jebb, 1995).


Price may be another incentive that could affect food choices, because it has been reported that when the price of lower-fat or healthy food item is reduced, there is an increase in the purchase of these foods (French. 2003).

D. Prevalence or Obesity Among Children       
   


Obesity is major public health and economic problem of global significance because it is highly prevalent and is rapidly increasing (WHO, 2000). The highest prevalence rates of childhood obesity have been observed in developed countries, however its prevalence is increasing in developing countries as well (James Positive Therapy, 2004). Obesity is an increasingly prevalent nutritional disorder through out the world (WHO, 1998).


National references data from Athens, Greece and Vienna, Australia were calculated and compared to determine the prevalence of over weight and obesity in two cities. The result indicate that 27 percent of the children in Vienna aged 6-12 years are overweight and 7.5 percent are obese. In Athens the values were 32.9 percent and 11percentfor overweight and obese respectively (Dietrich, 2006).


Prevalence of childhood obesity is increasing in India. It is estimated to be around 15-18 percent in Indian children (Pai, 2004). The estimate for Asia as a whole was 2.9 percent with a hyper prevalence of 4.3 percent in Eastern Asia and two to four percent in South East Asia among presachoolers (Deonis and Blossner, 2000).


A national survey conducted by the Journal of Indian Medical Association (Bhattacharjee, 2004) indicate that 25 percent of Indian man and 35 percent of Indian women are overweight above the age of 20 years.


Childhood obesity has reached epidemic levels in developed countries. Overweight and obesity in childhood are known to have significant impact on both physical and psychological health (Power et al, 1999). Over weight is the fifth most serious risk factor for both developed countries and low mortality developing countries (World Health Report, 2002).


Ramachandran (2002) reported that the prevalence obesity in South India is 3.1 percent and overweight is 16.8 percent. A study on 707 children in the age group of 10-15 years at Chennai revealed that 10 percent of the obese children were overweight and 6 percent of them were obese (Subramanyam, et al, 2003).


Prevalence of over weight for was 15.7 percent for boys and 12.9 percent for girls in urban India and in the case of obesity 12.4 percent for boys and 9.9 percent for girls (Chatwall et al, 2004).


In a study conducted in Kualalampur among 7-10 years old children the prevalence of overweight was observed to be 8.4 percent with prevalence among boys are 1.4 times greater than that among the girls. (Tee et al, 2002).



Youth and Zhang (2006) suggest that industrialized countries, low socio economic status groups are more likely to be obese than their high socio-economic status  counter parts where as high socio-economics status groups are at increased risk in developing countries. In high income countries, extensive evidence indicates that obesity during childhood is related to adult obesity (Guoss et al, 1999).


The prevalence of over weight increased with age of children, overweight at birth was not associated with over weight at 12 years However over weight at 12 years was related to over weight at 7 years. (Yoon et al, 2002).


Childhood obesity has reached epidemic levels in developed countries Twenty five percent of children in the US are over weight and 11 percent are obese (Merchant, et al, 2005).

    
 It is estimated that more than 300 million people world wide were obese. According to Knoon (2002) prevalence rates of overweight and obesity in India are 12.8 and 10.3 percent  respectively. It is a major focus of attention in India (Vijayalakshmi et al, 2003).


Concerning childhood obesity, it has been estimated that worldwide over 22 million children under the age of 5 are severely from the late 1990’s upto 2003 (Kosbi et al, 2003).

E. Need for Nutrition knowledge to obese children:


The American Dietetic Association defined nutritional education as the process by which beliefs, attitudes, environmental influences and understandings about food leads to practices that are scientifically sound, practical and consistent with individual needs and available food resources.        


Many studies have shown that eating habits are established easily in the life cycles and tend to carry through to adulthood. As a result, the food that children eat now will undoubtedly influence their state of health and later life. Making informed of food choices is an integral part of a child normal growth and development.


It must also be emphasized that nutritionists or dietitian, other health workers and teachers need to tread this treat with care. The development of healthy and realistic body images and perception is an important part of an individual’s transition from childhood to adolescence. (Zimmerman, 2000).


Unfortunately dieting and concerns about weight are common place and have become an accepted feature for life for many youngsters. As a result, initiatives to reduces obesity should acknowledge the research that has been conducted in this area or risk promoting the unnecessary pursuit of thickness by young people.


Recent scientific literature reveals a tremendous change in health status of children and adolescents caused by malnutrition and changes in general life style. Thus the crucial value of a sustainable nutrition education has long been recognized as a major component of public health nutrition strategies. This study took several requirements for nutrition education programmes into account by developing and evaluating a new age-adapted version of an existing nutrition education programme. The study revealed that the presented age-adapted nutrition education programme and its evaluation could show a clear improvement of nutrition related knowledge and less clear improvement in nutrition – related attitudes and behavioral intentions. (Wagner et al, 2004).   


The Nutrition Academic Award (NAA) objectives can be used to define competence and to provide information on how to monitor resident progress in achieving selected nutritional care competencies. The purpose of this attitude is to assist residency program faculty seeking to use the NAA objectives to establish competency-based evaluation of their residents nutrition knowledge, skills and attitudes. (www.nhlbi.nih.gov/, 2005).


The dimensions of clinical competence include the relevant abilities of the physician, problem solving tasks, the nature of the illness, and social and psychological aspects (Epstein and Hundert, 2002).


The patient care should be compassionate appropriate and effective for the treatment of health problems and the promotion of health. Nutrition education should increase the individual’s ability to recognize the importance nutrition and community nutrition services in health promotion, disease prevention and disease management. (Deen, 2005).


In the evaluation of over weight or obese children, adolescents, or adults, the individual should be able to perform an appropriate physical examination, measure the patients body weight and waist circumference, determine the percentage body that, calculate the Body Mass Index, estimate the patient for other signs and symptoms of weight- related morbididity (www.nh/bi.nih.obesity/, 2005)
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III METHODOLOGY


The methodology followed to undertake the present study entitled “Association of obesity and socio economic status of selected school children and the impact of nutrition education,” has been given below.

A. Selection of area.

B. Selection of sample

C. Conduct of study

1) Formulation of questionnaire.

2) Anthropometric measurements of subjects.

3) Twenty four hour recall method for sub sample.

4) Formulation of pamphlet.

D. Administration of nutrition education

E. Impact of nutrition education

F. Analysis of data.

A. Selection of area:


Considering the good response, ease of communication and familiarity of the place the researcher selected two government schools and two private schools in Kottayam district, Kerala. The children studying in the government schools were belonging to low and middle income group whereas the children in private schools were from middle income and affluent group. 

B. Selection of sample: 


A total of 720 children both male and female in the age group of  6-14 years were selected for the study. Of these 345 were from government school and 375 were from the private schools. Since the age group selected for the study was ranging from 6-14 years, all the students both male and female studying from 1st standard to 9th standard were selected.

	Schools 
	Male 
	Female

	Government school :1

Government school:2

Private school :1

Private school :2
	91

76

71

82
	123

55

141

81

	Total 
	320
	400



The required information about the subjects were collected by census method. Under the census or complete enumeration survey method, data are collected for each and every unit which is the complete set of items which are of interest in any particular situation (Agarwal, 1990).

C. Conduct or study:


In order to fulfill the objectives of the study a questionnaire was formulated to elicit the background information of the children. Anthropometric measurements were taken to identify the BMI and the status of body fat. A twenty four hour recall dietary survey was conducted for three consecutive days to understand the food consumption pattern of the selected children. Pamphlets and charts were developed to impart nutrition education.
1. Formulation of questionnaire:



Questionnaire is a structured set of questions usually sent by mail, though sometimes it is delivered by hand also. The hand delivery could be at home, school or college, office, organization and so on. Questionnaire is described as a document that contains a set of questions, the answer to which are to be provided personally by the respondents (Ahuja, 2001). 
            A questionnaire given in Appendix I embracing the details of demographic data, monthly income, monthly expenditure pattern, dietary habits, details of food expenditure, consumption of junk foods, duration of television watching, extra curricular activities duration of indoor and out door games, physical activity pattern, type and frequency of snacks and beverage consumption, food preferences of the subjects, type and amount of oil used in the family and heridity of obesity was formulated in English and Malayalam to suit their language of the parents

Parents of the children were met and explained the need and importance of the study and requested them to fill in the questionnaire and return it on specified schedule. The questionnaire were distributed to 1000 parents and the response were received only from 720 with complete details. 280 were drop outs.


.
2. Anthropometric measurement of the subjects:


Anthropometry involves obtaining physical measurement of an individual and relating them to standards that reflect the growth and development of the individual. These physical measurements are another component of the nutritional assessment and are useful for evaluating over nutrition or under nutrition. They can be used to monitor the effects of nutritional intervention (Mohan et al, 2000).


The common valuable measurements are height, head circumference, weight, skin fold thickness and other girth measurements (Nieman et al, 1996). The anthropometric measurements namely height and weight of all the selected subjects were taken by the investigator using standard procedures.

Height:

 
The subjects were allowed to stand straight on a falt floor against the wall without foot wear. They were made to stand such that their head back , shoulders, buttocks and heals touched the wall and their head were erect. A horizontal scale was gently placed over the head of the subjects without pressing and a mark was made on the wall. Distance between the position of the marked point and the floor was noted and the height was recorded for all the children nearest to the accuracy of 0.5 cm.(Plate l)
Weight:


The weight of all the selected subjects was recorded with ordinary light clothes and after removing their foot wear. The weight was recorded using the bathroom scale to the nearest accuracy of 0.5 kg. From the recorded weight and height of the subjects, Body mass index (BMI) was calculated.(Plate II)
Body mass index (BMI):


Body Mass Index (BMI) is a key tool for relating a persons body weight to their heights, based on the result it can indicate over nutrition or under nutrition (Margolis, 1990). Assessing pediatric obesity is not as straight forward as it may seem, but there is now a consensus that Body 
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Mass Index (BMI) should be used for clinical practice and epidemiology. BMI values in children are much lower than in adults, and BMI changes with age. So BMI cutoffs to define obesity in adults are not appropriate for children.


National BMI reference data are now available and are widely used and recommended  (Reily, 2000).


>95th 

percentiles: obesity


85th -95th 
percentiles: over weight


50th -85th 
percentiles: normal weight


<50th 

percentiles: under weight

3. A Twenty four hour dietary recall method for sub samples 

Diet survey constitute the most important point of any complete study on nutrition status of individual or group. They provide useful information of the nutrient intake levels, source of nutrient and nutrition related behaviour of the community.   


In accordance with the procedure laid down by NIN, Hyderabad, a twenty four dietary recall method was followed for three consecutive days to elicit details on the quantity of food items consumed by selected sub samples. From the food consumed the quantity of raw equivalents of ingredients were computed and the mean intake of raw ingredients was calculated. Using the Nutritive Value of Indian Foods by ICMR, the mean food and nutrient intake of the selected 18 sub samples were calculated and compared with the ICMR Recommended  Dietary Allowances (RDA) to understand the adequacy of food consumption.

4. Formulation of Pamphlet 


A pamphlet (Appendix II) was prepared on obesity focusing on its causes, complications, remedial measures and the importance of diet in preventing obesity. The pamphlet was distributed to all the selected subjects and they were asked to give it to their parents.

D. Administration of nutrition education  


The American Dietetic Association defined nutritional education as the process by which beliefs, attitudes, environmental influences and understanding about food leads to practice that are scientifically sound, practical and consistent with individual needs and available food resources.


The private school authorities made arrangements for giving nutrition education to the parents of the subjects. A Parents Association (PTA) meeting was organised and the investigator was  permitted to give a lecture on obesity. The parents were made aware of the causes of obesity, its complications, importance of the diet in its prevention and the need for physical activity. The session lasted for one hour.


The government school authorities provided the researcher with an opportunity to give individual diet counseling to the parents of obese children.


Pamphlet was formulated in English and Malayalam which contain all the necessary information regarding obesity and were distributed to the parents of the obese children.

E. Impact of Nutrition Education


Before the nutrition education session the investigator gathered first hand information about the nutritional knowledge of the parents by interview schedule. After the one hour lecture question session was opened to the gathering. The investigator cleared the doubts of parents regarding obesity. After a month the effect of nutrition education given by the investigator was analyzed by the same interview schedule.

F. Analysis of data


The information collected from the samples were consolidated. It was statistically analyzed by applying the chi square test.
RESULTS & DISCUSSION
IV RESULTS AND DISCUSSION


The results of the study entitled “Association of socio-economic status and obesity of selected school children and the impact of nutrition education” are discussed under the following headings:

A. Demographic profile of the samples.

B. Life style pattern of the subjects.

C. Food consumption pattern of the subjects.

D. Prevalence of obesity among children belonging to different socio-economic status.

E. Nutritional knowledge of the subjects.

A. Demographic profile of the samples:


The demographic factor embraces age, gender, education, occupation, family income, family type and expenditure pattern of food.

1. Age group:


Table I shows the classification of children on the basis of age and income level.

TABLE I

AGE GROUP OF THE SAMPLES

	Age group 

(years)
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	4-6

7-9

10-12

13-15
	27

39

107

12
	3.8

5.4

14.9

1.7
	63

103

98

48
	8.8

14.3

13.6

6.4
	54

74

68

27
	7.6

10.3

9.4

3.8

	Total
	185
	25.8
	312
	43.1
	223
	31.1



The samples were grouped on the basis of  age into four categories as per the ICMR classification. Out of the 720 samples 15 percent of the children belonged to low income family (Rs 5000-15,000) and 14 percent were from middle income family (Rs 15,000-25,000 ) and they belonged to the age group of 10-12 years and 7-9 years respectively  

2. Gender Classification:


The selected children were both male and female and these details are presented in table II

TABLE II

GENDER CLASSIFICATION OF THE SUBJECTS BELONGING TO VARIOUS INCOME LEVEL

	Gender 
	INCOME RANGE (Rs)

	
	<15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Boys

Girls
	87

98
	12

14
	124

188
	17

26
	109

144
	15

16

	Total
	185
	26
	312
	43
	223
	31



Table II revealed that out of the total 720 samples 26 percent girls and 17 percent boys belonged to the middle income group. There is not much difference in the male and female ratio between the various age groups. However the overall ratio of male and female is 0.8:1. This shows that the female subjects are found to be more in all the categories of income level.

3. Education:


The age group of the selected children ranged from 6-14 years. Hence they are studying from first standard to ninth standard and the details are given in table III

TABLE III

EDUCATION OF THE SUBJECTS

	Standard 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	1-4

5-7

8-9
	62

74

49
	8.6

10.3

6.8
	73

123

116
	10.1

17.1

16.1
	93

67

63
	12.3

9.3

8.8

	Total 
	185
	25.7
	312
	43.3
	223
	31



The samples were mainly grouped into three categories of educational level namely primary, middle and high school level. It is noted that 37 percent were studying in 5th to 7th  standard whereas 31 and 32 percent were studying in 1st to 4th standard and 8th to 9th standard respectively.

4. Type of Family:

The type of family followed by the selected samples are indicated in table IV.

TABLE IV

TYPE OF FAMILY 

	Type of family 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,0001-25,000
	%
	25,001-45,000
	%

	Joint 

Nuclear 
	62

123
	8.6

17.1
	129

183
	17.9

25.4
	81

142
	11.3

19.7

	Total 
	185
	25.7
	312
	43.3
	223
	31



From the middle income group 25 percent were from the nuclear family and 18 percent from the joint family. Among the high income category the nuclear family system was predominated by 20 percent as against 11 percent of the joint family system.

5. Income Pattern:


Table V shows grouping of subjects on the basis of income of the parents.

TABLE V



FAMILY INCOME OF THE SAMPLES

	Family income 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Total
	185
	25.7
	312
	43.3
	223
	31



From table V it is clear that 26 percent of the samples had an income between Rs.5000- 15,000 per month whereas 31 percent and 43 percent had an income range of Rs. 15,001-25,000 and Rs. 25,001-45000 per month respectively. This shows that maximum of subjects had an income of more than Rs.15, 000 per month indicating the standard of living has been increased.

FIGURE I
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6. Occupation:

 
The parents of selected children were involved in various types of jobs. These details are depicted in table VI

TABLE VI

OCCUPATION OF PARENTS

	Occupation 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Professional 

Teaching

Bank employees

Marketing professionals

Agriculturists 

Driving

Manual job

Small farmers
	11

19

21

-

37

31

43

23
	1.5

2.6

3

-

5.1

4.3

6.0

3.2
	71

62

47

92

24

9

-

7
	9.9

8.6

6.5

12.8

3.3

1.3

-

.9
	47

38

67

43

28

-

-

-
	6.5

5.3

9.3

6.0

3.9

-

-

-

	Total 
	185
	25.7
	312
	43.3
	223
	31



Mostly the parents of low income samples were agriculturist drivers and manual workers. It is observed that only 3 percent of the parents were small farmers. Among the high income category the profession of the parents include doctors, engineer’s bank employees, marketing executives and estate owners. From the middle income group 13 percent were employed who were involved in marketing.

7. Monthly expenditure on food:


Table VII shows the amount of money spent by the parents on food.

TABLE VII

   MONTHLY EXPENDITURE PATTERN FOR FOOD

	Percentage of income
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	<15

15-30

30-50
	-

127

58
	-

17.6

8
	98

207

7
	13.6

28.8

0.9
	58

165

-
	8.1

22.9

-

	Total
	185
	25.7
	312
	43.3
	223
	31



Majority of the three income categories high, middle and low spent on amount between Rs, 2000 and 7000 per month on food. Among the low income category 30 percent of the income was spend only for food while high income group spent only 15-20 percent of their income on food.

FIGURE -II
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B. Life style patterns of the subjects:


The life style pattern of the subjects include duration of television viewing, food consumption in front of television, duration of play, type of play involved by the samples, mode of transport used to school, extra curricular activities, family history of obesity, medical history of subjects parents. Pocket money received by the samples and the mode of spending pocket money.

1.  Duration of television viewing by the selected children:


Table VIII gives a clear picture of the duration of television viewing by the selected children.
TABLE – VIII
DURATION OF TELEVISION VIEWING

	Time  (hours)
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	<2

2-4

>4
	105

53

27
	14.6

7.4

3.8
	39

223

40
	5.4

32.4

5.6
	38

132

53
	5.3

18.2

7.3

	Total 
	185
	25.8
	312
	43.4
	223
	30.8



Table VIII shows that 32 percent of  the subjects from middle income category watched television for a duration of 2-4 hours. While seven percent subjects from affluent group watched television for more than four hours daily, only four percent from the low income family watched television for more than four hours. Thus within the three income level, middle income watched television more followed by the high income group.


By the time average American children graduated from high school, they have watched 15,000 hours of television and spent 11,000 hours in the class room. School age children watched television on  an average of 23 hours or more per week, whereas pre school children average about 27 hours per week. The number of hours of television viewing, as a marker of sedentary behaviour, has been the most consistent risk factor for childhood obesity (Jackson,2004).
2. Food consumption in front of television:


Most of the children prefer to have food in front of television Table IX shows the list of children who consumed food in front of television.

TABLE IX

   FOOD CONSUMPTION IN FRONT OF TELEVISION

	Food consumption 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Consume food

Do not consume
	74

111
	10.3

15.4
	263

49
	36.5

6.8
	189

34
	26.3

4.7

	Total
	185
	25.7
	312
	43.3
	223
	31



Table IX shows that 37 percent of the samples from middle income family consumed food in front of television whereas 4 percent from the high income group do not consume food in front of television. Normally the subjects eat snacks and tiffin in front of television. It was reported that children who view television consume high fat food and fast food, drink more soft drinks and consume fewer fruits and vegetables (French et al, 2001).


Like wise in households in which the television is on during meals, children consume more red meat, pizza, snack food and soda and lower fruits and vegetables (Tucker, 2003).    
3. Type of food consumed by the subjects while viewing television:


Children prefer to eat something while watching television. Table X gives a list of items eaten by the subjects while viewing televisions.

TABLE – X

TYPE OF FOOD CONSUMED BY THE SAMPLES WHILE WATCHING TELEVISION

	Foods consumed 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Snacks

Tiffin

Meals

Beverage

None of the above
	21

20

14

19

111
	2.9

2.8

1.9

2.6

15.4
	103

50

37

73

49
	14.3

6.9

5.4

10.1

6.8
	83

19

27

60

34
	11.5

2.6

3.8

8.3

4.7

	Total
	185
	25.6
	312
	43.5
	223
	30.9



Table X reveals the fact that most of the samples especially from high and middle income category prefered snacks while watching television that is 12 percent and 14 percent respectively. When 10 percent of the samples from middle income family consumed beverages or soft drinks in front of television it was only 3 percent from low income group. Hence it is clear that irrespective of income children consumed food while watching television. However it is obvious that one fourth of the children were devoid of consuming food item while watching television. This is mainly because the parents insist the children to have food in the dining area and not in the living room.

Television can also be detrimental to growth and development because it encourages inactivity and passive use of leisure time. Indeed, television viewing and its multiple media cues to eat have been suggested as a factor contributing excessive weight gain in school age children (Dietz and Gortmaker., 2001). Children who received the television reduction intervention reduced the number of meals consumed during television viewing and trend towards lower intake of high fat food was observed (Robinson, 2001).
FIGURE- III
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4. Duration of play by the samples:


Table XI shows the details about the duration of play by the selected children.

   TABLE XI

DURATION OF PLAY BY THE SAMPLES

	Hour 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	<1

1-3

>3
	35

97

53
	4.9

13.5

7.4
	36

247

29
	5

34.3

4
	92

93

38
	12.8

12.9

5.2

	Total 
	185
	25.8
	312
	43.3
	223
	30.9



Table XI shows that 34 percent subjects from the middle income family play for a duration of 1-3 hours daily whereas from the high income family only 5 percent subjects played for more than three hours daily and 13 percent samples from the same category played less than one hour daily.


Reilly et al, (2004) reported that young children spend a considerable time in sedentary activities. Children aged 6-8 years preferred to spend most of their time –to-modern activity particularly on week ends (Wallace, 2003).

5. Type of play involved by the subjects:  


Table XII gives details about the type of play in which the selected samples are engaged.

TABLE –XII

TYPE OF PLAY INVOLVED BY THE SAMPLES

	Types of play 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Indoor games

Outdoor games
	44

141
	6

19.6
	187

125
	26

17.4
	144

79
	20

11

	Total 
	185
	25.6
	312
	43.4
	223
	31



Table XII shows that when 20 percent of the samples from low income group were interested in outdoor games, 20 percent from the affluent group were interested in indoor games. Among the middle income family 26 percent were interested in indoor games, whereas 17 percent were interested in outdoor games.


Although the increase in childhood obesity is frequently attributed to a decline in physical activity and remarkable lack of consistency exists in the relations between level of physical activity and degrees of fatness (Parsons, 1999).
[image: image6.emf]0

5

10

15

20

25

30

Percent

Indoor games Outdoor games

TYPE OF PLAY INVOLVED BY THE SAMPLES

5000-15,000 15,001-25,000 25,001-45,000

FUGURE- IV
6. Mode of transport used by the samples to school:


The mode of transport used by the selected children to school is depicted in table XIII
TABLE XIII
MODE OF TRANSPORT USED BY TIME SAMPLES TO SCHOOL

	Mode of transport
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Walking 

Cycling

Vehicle
	149

31

7
	20.7

4.3

1.0
	62

107

143
	8.6

14.9

19.9
	23

26

174
	3.2

3.4

24.0

	Total 
	185
	26
	312
	43.4
	223
	30.6



Table XIII explains that 24 percent of the samples from affluent families reach school by vehicle, 15 percent of the samples from the middle income group reach school by their own cycle whereas 21 percent of the samples from low income family went to school by walk.


According to Westerterp (2001) although young children may be active, their activities tend to be of low intensity and typically are not sustained over expended periods. In a current study, children spend a median of 55 percent  and 37 percent of their walking hours in activities of moderate and light intensity respectively.

7. Extra curricular activities of the subjects:


Table XIV gives the details of the extra curricular activities of the subjects.

TABLE-XIV

EXTRA CURRICULAR ACTIVITIES OF THE SAMPLES 

	Activities 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Craft 

Singing

Dancing 

Sports
	28

47

49

61
	3.9

6.5

6.8

8.5
	88

89

42

93
	12.2

12.4

5.8

12.9
	24

67

33

99
	8.3

9.3

4.6

13.9

	Total
	185
	25.7
	312
	43.3
	223
	31



Table XIV shows that when 14 percent from the high income family were interested in craft, 12 percent from the middle income family were interested in singing while 5 percent from the high income family were interested in dancing.


Because of the impact on energy balance, physical activity may slow the increasing prevalence rates of obesity in the United States (Barlow, 1998).

8. Family history of obesity:

The details about the history of obesity in the children’s family is depicted in table XV.

TABLE -XV

FAMILY HISTORY OF OBESITY 

	Relation
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Father

Mother 

Grandparents

Sibling 

No family history
	27

22

7

18

111
	3.8

3.1

1

2.5

15.4
	3

17

7

6

279
	.4

2.4

1.0

.8

38.7
	12

37

19

13

142
	1.7

5.1

2.6

1.8

19.7

	Total
	185
	25.8
	312
	43.3
	223
	30.9


 
The table XV reveals the fact that from the high income group5 percent mothers and 3 percent grandparents of the selected children had obesity. From the low income family 3-4 percent of the parents had obesity. Comparatively children from middle income group had a less incidence of obesity in the family (39 percent). However more than 74 percent of the family members were found to be free of heredity factor for obesity.


The likelihood that a child will become obese in adulthood is markedly increased if both his or her parents are obese. (Lake, 1997).
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FIGURE V
9. Medical history of the samples parents:


Table XVI gives the details about the medical history of the parents.

TABLE – XVI

MEDICAL HISTORY OF PARENTS

	Diseases      
	INCOME RANGE (Rs)

	
	 5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Diabetes

Hypertension 

CVD

Cancer

Asthma

Obesity

No diseases 
	19

11

15

2

17

74

47
	2.6

1.0

2.1

.3

2.4

10.3

6.0
	57

71

23

13

31

33

84
	7.9

10.9

3.2

1.8

4.3

4.6

11.7
	27

34

23

19

11

81

28
	3.8

4.7

3.2

2.6

1.5

11.2

3.9

	Total
	185
	24.7
	312
	44.4
	223
	30.9



The health problems like cardiovascular diseases asthma and obesity were more prevalent among the members who come from low income group. Besides this a least percent of four had cancer, five percent of the family members had hypertension and four percent had diabetes in the high income category.


As far as obesity is concerned it was in the order of 11 percent in high income, ten percent in low income and only five percent in the middle income category. This variation may be due to non awareness of the risk of obesity, faulty dietary habits and least importance to physical activity.


From the public health stand point the most important disorders to which obesity contributes include cardiovascular disease, diabetes mellitus, gallbladder disease, psychological disability and musculoskeletal disorders (Theodore, 2008)

10. Mode of spending pocket money:

Children receive pocket money from different sources. The way in which they spend this money is depicted in table XVII

TABLE – XVII

MODE OF SPENDING POCKET MONEY

	Mode of spending
	INCOME RANGE (Rs)

	
	5000-15,000
	15,001-25,000
	25,001-45,000

	
	No
	%
	No
	%
	No
	%

	Shopping

Social service

Savings

For food

Do not get money
	7

9

17

26

116
	1.0

1.1

2.4

5

16.1
	43

30

10

191

38
	6.0

4.2

1.4

26.5

5.3
	65

14

25

79

40
	9.0

1.9

3.5

11.0

5.6

	Total 
	185
	25.6
	312
	43.4
	223
	31


                   It is noted that 38 percent samples from the middle income family and 25 percent of the children from the high income family get pocket money from their parents. But only ten percent samples from the low income category get pocket money to meet extra expenses. From the table it is clear that all the children spend maximum amount of pocket money for food when compared to the middle income group. It is interested to observe that low income and high income children showed interest in saving the money.

C. Food consumption pattern of the subjects:


Food consumption pattern embraces food habits type of oil used for food preparation, frequency of food purchase and frequency of junk food consumption.

1. Food habits:


The details about the food habits of the selected children is depicted in table XVIII
TABLE –XVIII
FOOD HABITS OF SAMPLES

	Food habit 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Vegetarian 

Non-vegetarian 

Ova vegetarian 
	31

149

5
	4.3

20.7

7
	65

185

62
	9.0

25.7

8.6
	32

143

48
	4.4

19.9

6.7

	Total 
	185
	25.7
	312
	43.3
	223
	31



Among the three income groups non-vegetarians predominated by 66.3 percent. The remaining 18-16 percent were found to be vegetarians and ova-vegetarians respectively. Between the income group also the same dietary pattern was followed.

2. Type of oil used:


Different types of oil were used in the family of the selected children for food preparation. The details about the type of oil used is given in table XIX.

TABLE-XIX

TYPE OF OIL USED FOR THE PREPARATION OF FOOD

	Type of oil 
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	Sunflower oil 

Coconut oil

Rice bran oil

Ground nut oil

Gingelly oil 
	59

76

13

26

11
	8.2

10.6

1.8

3.6

1.5
	74

134

51

29

24
	10.3

18.6

7.1

4.0

3.3
	61

27

113

10

11
	8.6

3.8

15.7

1.4

1.5

	Total
	185
	25.7
	312
	43.3
	223
	31


Table XIX explains that 10.6 percent and 18.6 percent of the samples used coconut oil for preparation from the low and middle income category respectively. But in the high income group the subjects used rice bran oil for food preparation compared to all the other income group. Minimum number of subjects used gingelly oil for food preparation because they did not prefer the taste and flavour of dishes prepared in that oil.
[image: image8.emf]0

10

20

30

40

Percent

>95th obesity 85th-95th

overweight

50th -85th

normal weight

<50th under

weight

BMI OF SAMPLES

5000-15,000 15,001-25,000 25,001-45,000

FIGURE VI

3. Mean nutrient intake of selected subsamples :

                             Mean nutrient intake of both boys and girls from the three income category is depicted in table XX (a) and (b)

TABLE XX (a) and (b)

MEAN NUTRIENT INTAKE OF SELECTED SUBSAMPLES
                                                                                  Age: 10 –12 years boys
	Nutrients 
	Unit
	ICMR

RDA
	Mean nutrient intake 

	
	
	
	        5000-15,000                                

                        n=3                                                                      
	     15,000 – 25,000                                   

                       n=3                                                                        
	   25,001-45,000              

                        n=3

	
	
	
	Total
	Difference
	Total
	Difference
	Total
	Difference

	Energy

Protein

Fat

Iron

Calcium


	Kcal

g

g

mg

mg
	2190

54

25

34

400
	1997

47

20

30

500
	-193

-7

-5

-4

100
	2109

54

24

31

600
	-81

0

-1

-3

200
	2240

56

28

30

600
	50

2

3

-4

200


TABLE XX (b)
MEAN NUTRIENT INTAKE OF SELECTED SUBSAMPLES
                                                                                    Age : 7 – 9 years girls

	Nutrients 
	Unit
	ICMR

RDA
	Mean nutrient intake 

	
	
	
	5000-15,000
n=3
	15,000 – 25,000

n=3
	25,001-45,000                                             n=3



	
	
	
	Total
	Difference
	Total
	Difference
	Total
	Difference

	Energy

Protein

Fat

Iron

Calcium
	Kcal

g

g

mg

mg
	1950

41

25

26

400
	1742

40

20

28

400
	-208

-1

5

2

0
	1870

45

22

26

400
	-80

-4

-3

0

0
	2010

47

27

24

600
	60

6

2

-2

200


From table XX (a) and (b) it is evident that from the three income category only those children from the affluent family met the Recommended Dietary Allowances from both gender. Calcium consumption of all the subsamples were upto the recommendation indicating the proper intake of milk. It was also noted that boys from all the income category met the iron requirements.

4. Frequency of food purchasing:


Details about the frequency of food purchased by the selected children’s family is given in table XXI (a),(b) and (c).

TABLE XXI (a)

FREQUENCY OF FOOD PURCHASING

	Food items
	Income range (Rs)

	
	5,000 – 15,000   (n=185)

	
	D
	WT
	W
	MT
	M
	R

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Cereals
	31
	4.3
	18
	2.5
	47
	6.5
	26
	3.6
	63
	8.8
	-
	-

	Pulses
	-
	-
	67
	9.3
	38
	5.3
	13
	1
	68
	9.4
	-
	-

	Vegetables
	49
	6.8
	58
	8.1
	78
	10.8
	11
	1.5
	-
	-
	-
	-

	Fruits
	27
	3.8
	33
	4.6
	21
	2.9
	22
	3.1
	14
	1.9
	68
	9.4

	Fleshy foods
	9
	1.3
	12
	1.7
	13
	1.8
	11
	1.5
	87
	12.1
	53
	7.4

	Milk products
	131        
	18.2
	14
	1.9
	2
	0.3
	9
	1.3
	6
	.8
	23
	3.2

	Fat and oil
	-
	-
	-
	-
	28
	3.9
	71
	9.9
	86
	11.9
	-
	-

	Sugar and sweets
	17
	2.4
	24
	3.3
	41
	5.7
	19
	2.6
	64
	8.9
	20
	2.8

	Beverages
	-
	-
	12
	1.7
	7
	1
	28
	3.9
	47
	6.5
	91
	12.6


                 D: Daily,        WT: Weekly Twice,     W: Weekly,   MT: Monthly Twice,   M: Monthly,     R: Rarely 

TABLE XXI (b)

FREQUENCY OF FOOD PURCHASING

	Food items
	INCOME RANGE  (Rs)

	
	15,001 – 25,000   (n=312)

	
	D
	WT
	W
	MT
	M
	R

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Cereals
	-
	-
	-
	-
	-
	-
	212
	29.4
	100
	13.9
	-
	-

	Pulses
	-
	-
	-
	-
	168
	23.3
	96
	13.3
	48
	6
	-
	-

	Vegetables
	39
	5.4
	66
	9.2
	181
	28.1
	26
	3.6
	-
	-
	-
	-

	Fruits
	41
	5.7
	79
	11
	137
	19
	55
	7.6
	-
	-
	-
	-

	Fleshy foods
	14
	1.9
	36
	5
	47
	6.5
	65
	9
	150
	20.80-
	-
	-

	Milk products
	176
	24.4
	104
	32
	4.5
	-
	-
	-
	-
	-
	-
	-

	Fat and oil
	-
	-
	-
	-
	-
	-
	131
	18.2
	181
	25.1
	-
	-

	Sugar and sweets
	37
	5.1
	29
	4
	154
	21.4
	54
	7.5
	16
	2.2
	22
	3.1

	Beverages
	14
	1.9
	44
	6.1
	68
	9.4
	114
	15.8
	33
	4.6
	39
	5.4

	
	
	
	
	
	
	
	
	
	
	
	
	


                 D: Daily,        WT: Weekly Twice,     W: Weekly,   MT: Monthly Twice,   M: Monthly,     R: Rarely 

TABLE XXI(c)

FREQUENCY OF FOOD PURCHASING

	Food items
	INCOME RANGE  (Rs)

	
	25,001 – 45,000   (n=223)

	
	D
	WT
	W
	MT
	M
	R

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Cereals
	-
	-
	-
	-
	-
	-
	32
	4.4
	191
	26.5
	-
	-

	Pulses
	-
	-
	-
	-
	18
	2.5
	181
	25
	24
	3.3
	-
	-

	Vegetables
	118
	16.4
	81
	11.3
	24
	3.3
	-
	-
	-
	-
	-
	-

	Fruits
	153
	21.3
	28
	3.9
	23
	3.2
	19
	2.6
	-
	-
	-
	-

	Fleshy foods
	21
	2.9
	82
	11.4
	84
	11.7
	15
	2.1
	21
	2.9
	-
	-

	Milk products
	124
	17.2
	50
	6.9
	49
	6.8
	-
	-
	-
	-
	-
	-

	Fat and oil
	-
	-
	-
	-
	-
	-
	91
	12.6
	132
	18.3
	-
	-

	Sugar and sweets
	54
	7.5
	41
	5.7
	38
	5.3
	78
	10.8
	12
	1.7
	-
	-

	Beverages
	23
	3.2
	22
	3.1
	51
	7.1
	63
	8.8
	64
	8.9
	-
	-


                 D: Daily,        WT: Weekly Twice,     W: Weekly,   MT: Monthly Twice,   M: Monthly,     R: Rarely 

From the table XXI (a), (b) and (c) it is clear that from the low income category 9.4 percent of the children’s family purchased fruits rarely and 7.4 samples purchased fleshy food rarely. But when coming to affluent families, all the food items were purchased at least once in a month and none of the commodities are purchased rarely. When 4 percent of the low income category purchased cereals daily none from the middle income and high income purchased it daily. Sweets are mostly purchased daily by the samples of high income, middle income and low income families in the order of two point four percent and eight percent respectively.

Over the past few decades the food and home environment have changed tremendously. Environmental factor that affect purchasing behaviors include the changing nature of food supplied, increased reliance on food consumed away from home, food advertising, marketing and promotion and food prices (French, 2001).

TABLE XXII

DETAILS OF JUNK FOOD CONSUMPTION

	SNACK ITEM
	INCOME RANGE  (Rs)

	
	5000-15,000                 ( n=185)
	15,000-25,000      (n=312)
	25,001-45,000  ( n=223)

	
	D
	W
	M
	R
	D
	W
	M
	R
	D
	W
	M
	R

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Burger
	-
	-
	-
	-
	61
	8.5
	124
	172
	67
	9.3
	50
	6.9
	164
	22-8
	31
	4.3
	47
	6.5
	22
	3.1
	111
	15.4
	43
	5.9

	Pizza 
	-
	-
	-
	-
	69
	9.6
	116
	161
	53
	7.4
	31
	4.3
	181
	25.1
	47
	6.5
	31
	4.3
	64
	8.9
	107
	14.9
	21
	2.9

	Cutlet 
	-
	-
	-
	-
	112
	15.6
	73
	10.1
	69
	6.9
	123
	17-1
	120
	16.7
	-
	-
	69
	9.6
	74
	 10.3
	80
	11
	-
	-

	Puffs 
	-
	-
	39
	5.4
	109
	15.1
	37
	5.1
	120
	16.7
	112
	15.6
	80
	11.1
	-
	-
	91
	12.6
	74
	  10.3
	50
	8.1
	-
	-

	Samosa 
	-
	-
	79
	10.9
	79
	10.9
	27
	3.8
	183
	25.4
	89
	12.4
	40
	5.6
	-
	-
	54
	7.5
	81
	  11.3
	88
	12.2
	-
	-

	Pastry 
	-
	-
	31
	4.3
	97
	13.5
	57
	7.9
	66
	9.2
	139
	19.3
	80
	11
	27
	3.8
	78
	10.8
	97
	  13.5
	48
	6.7
	-
	-

	Chocolates
	-
	-
	63
	8.6
	112
	15.6
	10
	1.4
	213
	29.6
	87
	12.1
	12
	1.7
	-
	-
	147
	20.4
	38
	5.3
	38
	5.3
	-
	-

	Ice cream
	12
	1.7
	104
	14.4
	69
	9.6
	-
	-
	149
	207
	90
	12.5
	73
	 10.1
	-
	-
	133
	185
	29
	4.0
	61
	8.5
	-
	-

	Beverages
	31
	4.3
	123
	17.1
	31
	4.3
	-
	-
	149
	20.7
	90
	 12.5
	73
	10.1
	-
	-
	27
	13.5
	54
	7.5
	72
	10
	-
	-

	Chat items  
	-
	-
	-
	-
	91
	12.6
	94
	13.1
	-
	-
	33
	4.6
	75
	 10.4
	204
	28.3
	21
	2.9
	73
	10.1
	77
	10.7
	53
	7.2


D: Daily, W: Weekly, M: Monthly,     R: Rarely

It is clear that all the samples from the low income category do not consume junk food daily except beverages and ice cream. When puffs and samosa are the commonly eaten snacks by low income children pizza and burger take this place in high income children. Majority of the sample (14 percent) from affluent family consumed junk foods daily and only 4 percent of the samples from low income category.


When Jahns et al (1996) examined trends in snacking behaviours in children they found that the number of snacking occasions is on rapid rise. Snacking is defined as foods consumed within a fifteen minute period distinct from the meal as reported by the child, increased by 24-32 percent in all age categories (2-5, 6-11 and 12-18 years).


There are more families in which both parents work and time limitations have become an important factor in determining the type of food consumed. The food industries responded to those new family issue by increasingly the number of convenience foods and prepared meals available (Schluter, 1999). In addition portion size have increased over the past two decades as has the percapita availability of added sugars and fats.


Trends in fast food restaurants use and snacking habits thus show that the quality of diet of the children has deteriorated over the past several years (Krebs-smith,1997).

D. Prevalence of obesity among children belonging to different socio-economic status.


Prevalence of obesity among children belonging to different socio-economic status include BMI of the samples, BMI of children in different age group, BMI of children studying in different standards and BMI of children with different food habits.
1. Body Mass Index of the selected children:

 
The details about the Body Mass Index (BMI) of the selected children is shown in table XXII.

TABLE-XXIII

BMI OF SAMPLES

	BMI (Percentile)
	INCOME RANGE (Rs)

	
	5000-15,000
	%
	15,001-25,000
	%
	25,001-45,000
	%

	>95th obesity

85th-95th overweight

50th -85th normal weight

<50th under weight
	7

14

143

21
	1.0

1.9

19.9

2.9
	19

27

263

3
	2.6

3.8

36.5

0.4
	23

17

183

-
	3.1

2.4

25.4

-

	Total
	185
	25.7
	312
	43.3
	223
	30.9


CHI-SQURE TOTAL =56.07 

 TABLE VALUE        = 16.812               

                            Obesity was more prevalent in the samples of high income family (3 percent). The reason for this was their food consumption pattern  and sedentary  life style. In the middle group and high income category 4 percent and 2 percent of the samples were over weight and are at the risk of obesity. Three percent of the samples from the low income family were under nourished. It is noted that none of the samples from affluent group were below the 50th percentile. The prevalence of obesity in samples of low income category was percent.


Children from lower socio-economic status are also likely to become over weight or obese just like the children from higher social classes and all those who are obese during childhood are more likely to remain over weight or obese through out early adulthood (Kul,2000).

            Chi-square  test was applied to find  whether there is significant relationship between income and BMI levels. The calculated value of chi- square is 56.07 which is greater than the table value of 16.01 at 1% level of significance. Since the calculated value is greater than the table value it is inferred that there is a significant relationship between income and BMI levels.
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2. BMI of children with different gender:


Sex or gender is also a factor which determine whether the child is obese. The details about the BMI of children with different gender is given in table XXIV.

TABLE XXIV

BMI OF CHILDREN WITH DIFFERENT GENDER
	Grades of BMI
	INCOME RANGE  (Rs)

	
	5000-15,000
	15,001-25,000
	25,001-45,000

	
	M
	%
	F
	%
	M
	%
	F
	%
	M
	%
	F
	%

	>95th percentile (obesity)

85th-95th percentile (overweight)

50th-85th percentile (Normal weight)

<50th percentile (under weight)
	2

6

76

12
	0.3

0.8

10.6

1.7
	5

8

67

9
	.7

1.1

9.3

1.3
	9

14

89

3
	1.3

1.9

12.4

0.4


	10

13

174

-


	1.4

1.8

24.2

-
	11

8

90

-
	1.5

1.1

12.5

-
	12

9

93

-
	1.7

1.3

12.5

-


                         M :Male                F: Female

 
Most of the children who are obese were the females (4 percent). This was smiliar to the studies conducted at NFI. Obesity and over weight was more prevalent among girls of high income and middle income family, when one percent of the girls from low income family was at the risk of obesity, it was two percent and one percent for girls from middle income and low income group respectively. Only three percent of the boys were obese in the whole category. Two percent of the boys coming from low income category were undernourished.

TABLE – XXV

BMI OF CHILDREN IN DIFFERENCE AGE GROUP

	 GRADES OF BMI
	INCOME RANGE (Rs.)

	
	< 15,000
	15,001 – 25,000
	25,001-45,000

	
	4-6
	%
	7-9
	%
	10-12
	%
	13-15
	%
	4-6
	%
	7-9
	%
	10-12
	%
	13-15
	%
	4-6
	%
	7-9
	%
	10-12
	%
	13-15
	%

	>95th  percentile

(obesity)

85th-95th percentile 

Cover weight

50th – 85th   percentile 

(Normal weight)

<50th percentile

(Underweight)
	2

1

21

3
	.3

.1

2.9

.4
	-

4

24

11


	-

.6

3.3

1.5
	4

6

2

3
	.1

.8

13.3

.6
	1

6

2

3
	.1

.8

.3

.4


	2

3

56

2
	.6

1.0

12.6

.1


	4

7

91

1
	.6

1.0

12.6

.1
	7

6

85

-
	1

.8

11.8

-
	6

11

31

-
	.8

.6

6.1

-
	6

4

44

-
	.8

.6

6.1

-
	1

3

70

-
	.1

.4

9.7

-
	9

4

55

-
	12

.6

1.6

-


	7

6

14

-
	.9

.8

1.9

-


    The study showed that most of the obese children from all the three income category belonged to the age of 10-12 and 13-15 years. This was so because during these ages many hormonal changes takes place in the body and children from both the sexes attain sexual maturity. One percent of the children who were over weight belonged to the age group of 4-6 years. It was noted that none of the samples from affluent family were under weight.

TABLE XXVI

BMI CLASSIFICATION OF CHILDREN BELONGING TO DIFFERENT CLASSES

	BMI GRADES
	INCOME RANGE (Rs)
	

	
	5000-15,000
	15,001 – 25,000
	25,001 – 45,000

	
	1-4
	%
	5-7
	%
	8-9
	%
	1-4
	%
	5-7
	%
	8-9
	%
	1-4
	%
	5-7
	%
	8-9
	%

	>95th Percentile   (obesity)  

85th – 95th percentile

50t – 5th percentile

(normal weight)

<50th Percentile

(under weight)
	2

3

45

12


	.3

.4

6.3

1.7
	4

5

61

4
	.6

.7

8.5

37
	1

6

37

5
	.1

.8

5.1

.7


	4

3

64

2
	.6

.4

8.9

.3
	8

11

103

1
	1.1

1.5

1.8

13.3
	7

13

96

-
	.9

1.8

13.3

-
	4

4

85

-
	.6

.6

11.8

-
	11

9

47

-
	1.5

1.3

6.5

-
	8

4

6.5

-
	1.1

.

6

7.1

-


The table shows that obesity was more prevalent among the children of high income and middle income respectively. When one percent of children studying in 5th -7th standard were obese in the middle income, it was 1.5 percent from the high income belonging to the same standard. Among the middle and high income category one point five percent students from 5th-7th standard were at the risk of obesity. Two percent of the children from low income category studying in 1st – 4th standards were under weight.

TABLE XXVII

BMI OF CHILDREN WITH DIFFERENT FOOD HABITS

	BMI GRADES
	INCOME RANGE (Rs)
	

	
	5000-15,000
	15,001 – 25,000
	25,001 – 45,000

	
	V
	%
	N.V
	%
	O.V
	%
	V
	%
	M.V
	%
	O.V
	%
	V
	%
	N.V
	%
	O.V
	%

	>95th Percentile   (obesity)  

85th – 95th percentile

50t – 5th percentile

(normal weight)

<50th Percentile

(under weight)
	1

2

21

7


	.1

.3

2.9

.9
	5

10

121

13
	.7

1.9

168

1.8
	1

2

1

1
	.1

.3

.1

.1


	4

7

53

1
	.6

.9

7.4

.1
	7

16

160

2
	.9

22

22.2

.3
	8

4

50

-
	1.1

.6

6.9

-
	2

5

25

-
	.3

.7

3.5

-
	14

9

120

-
	1.9

1.3

16.7

-
	7

3

38

-
	.9

.4

5.3

-


      V: Vegetarian               N.V: Non Vegetarian                  O.V: Ova Vegetarian

From the view point of the type of diet four percent of the children who were obese were non vegetarian from all the three categories. Only one percent of children who are vegetarian were obese from all the income levels. It is noted that two percent of the children, who were non-vegetarians were under nourished in the middle income and low income family. However 14 percent of the children who were vegetarians maintained normal weight from all the three categories.

E. Nutritional knowledge of the subjects: 


Nutritional knowledge of the subjects embraces the awareness of the parents about the importance of nutritious food, complications of obesity and the participation of the subjects and parents in the nutritional programs that are active in the community to improve nutritional status of the individual.
1. Awareness about the importance of nutritional aspects: 
For an individual to lead a normal healthy life one should be aware of the importance of nutritious food and the nutrients present in each type of food. Table XXVIII gives an idea about the samples parents knowledge on the importance of nutritious food.
TABLE XXVIII
AWARENESS ABOUT THE IMPORTANCE OF NUTRITIONAL ASPECTS
	Awareness
	INCOME RANGE  (Rs.)

	
	5000-15,000
	15,001– 25,000
	25,001-45,000

	
	No
	%
	No
	%
	No
	%

	Iron rich food

BMI

Normal weight

Fiber rich food 
Protein requirement 1g of fat yield

9 kcal energy

Not aware
	23

12

27

28

1

17

77
	3.2

1.7

3.8

3.9

0.1

2.4

10.7
	74

47

91

32

22

27

19
	10.3

6.5

12.6

4.4

3.1

3.8

2.6
	41

28

23

10

61

34

26
	5.7

3.9

3.2

1.4

8.5

4.7

3.6

	Total 
	185
	25.7
	312
	43.3
	223
	31


 Table XXVIII reveals the fact that 10 percent of the parents from middle income family were aware of the foods rich in iron. Nine percent from the affluent group were aware of the normal protein requirement, from the middle income family, 12.6 percent knew the normal weight for height and 7 percent knew how to calculate Body Mass Index. Eleven percent from the low income category were not aware about the nutritional facts.


Nutrition education in schools is less standard and frequently has minimal or no requirements for inclusion in the curriculum or the training of the teachers. The teachers attempting to teach children nutritional concepts and information should take into account the children’s development level this play approach based on piagets theory of learning is one method for teaching nutrition and fitness for school ages children (Rickard et al, 1995).

2. Awareness about the complications of obesity:  


The awareness of the parents about the complications of obesity is depicted in table XXIX

TABLE XXIX

AWARENESS ON THE COMPLICATIONS OF OBESITY
	Aware of the following complication 
	INCOME RANGE (Rs.)

	
	5000-15,000
	15,000 – 25,000
	25,001-45,000

	
	No
	%
	No
	%
	No
	%

	Heart disease

Stroke

Type II D.M

Liver disease

Breathing problems

Lower fertility

Cancer

Arthritis  

Not aware
	21

4

17

2

13

12

-

3

113
	2.9

.6

2.4

.3

1.8

1.7

-

.4

15.7
	56

15

43

8

88

21

32

24

25
	1.8

2.1

6.0

1.1

12.2

2.9

4.4

3.3

3.5
	43

7

47

4

41

34

12

5

30
	6.0

1.0

6.5

.6

5.7

4.7

1.7

.7

4.1

	Total 
	185
	25.7
	312
	43.3
	223
	31


D.M: Diabetes Mellitus
With regard to the complications of obesity 7.8 percent and 12 percent of the parents from middle income family knew heart disease and breathing problems respectively as the complications of obesity. None from the low income category was aware of that cancer is also a complication of obesity. The awareness of the complications of obesity were more than 40 percent and 27 percent in the middle income and high income category respectively whereas 10 percent of the low income group had an idea about the complications of obesity.
 
The evidence connecting obesity with an increased risk of developing coronary heart disease is both consistent and substantial deriving from case studies. In 1999, obesity was the seventh ranked risk factor in men and the second ranked risk factor in women. Increasing urbanization and on going economic growth mean that health risks attribute to over weight and obesity are likely to rise further (Exxati et al, 2005).

3. Participation of the subjects in the nutritional programmes:

    
Many programmes will be active in the society to improve the nutritional status of the individual. A list of programmes that are active in the samples habit at is given in table XXX

TABLE XXX

PARTICIPATION OF THE SUBJECTS IN THE NUTRITIONAL PROGRAMMES

	Awareness
	INCOME RANGE  (Rs.)

	
	5000-15,000
	15,001 – 25,000
	25,001-45,000

	
	No:
	%
	No:
	%
	No:
	%

	By student:

School lunch

By parents:

Seminars 

Workshops
	123

36

26
	17.2

5

3.6
	47

111

154
	6.5

15.4

21.4
	-

173

50
	-

24.0

6.9

	Total 
	195
	25.8
	312
	43.3
	223
	30.9


The table XXX showed that when 17 percent of the students from the low income group participated in the school lunch programe none from the affluent family participated in it. Twenty four percent of the parents attended seminars on obesity conducted by the local clubs and Y.W.CA. a very little percent (5 percent and 4 percent) from the low income category attended seminars and work shops.

A majority (37 percent) of the middle income family attended workshops and seminars.One of the most significant achievement on nutrition scene in India has been the adoption of National Nutrition Policy by the government in 1993. it advocates a comprehensive integrated and intersectional strategy for alleviating the mullifaced problem of malnutrition and achieving the optional state of nutrition for the people (Srilakshmi, 2002).

SUMMARY AND CONCLUSION 
V SUMMARY AND CONCULSION

The study entitled “Association of obesity and socio economic status of selected school children and the impact of nutrition education” was conducted in two private and two government schools at Kottayam district, to identify the prevalence of obesity in selected schools and to explore the association of obesity and socio-economic status of the selected children.

A total of 720 children were selected from private and government schools constituting 320 boys and 400 girls in the age range of 6-12 years. A well framed questionnaire was distributed to the parents of all the children to collect details on demographic profile, life style pattern, food consumption pattern, prevalence of obesity among the children and the nutritional knowledge of the subjects. Anthropometric measurements like height and weight of all the selected children were taken. Nutrition education was given to the parents of private school children during a PTA (Parent Teachers Association) meeting conducted by the school authorities. In the case of government school children individual diet counseling was given to the parents of obese children. A pamphlet was made incorporating all the necessary details regarding obesity and was distributed to the parents.

The results of the study are summarized below:
· It is observed that 62 percent of the selected children belonged to nuclear family.

· A maximum of 43 percent of the subjects parents had an income range of Rs 15,000-25,000, while 31 and 26 percent had an income range of Rs 25,001-45,000 and Rs 5000- 15,000 respectively.

· The parents of low income samples were agriculturist (10 percent), drivers (4 percent) and manual workers (6 percent) while from the middle income group 13 percent were business people.

· The study revealed the fact that in the low income group 50 percent of the income was spent on food as against 15-25 percent by the high and middle income group respectively.

· It was observed that 58 percent of the selected children watch television for two to four hours daily.

· The study shows that 37 percent of the selected children in the middle income category consumed food in front of television however five percent of the affluent family children were devoid of consuming food in front of television.

· While watching television 29 percent of the selected children preferred to eat snacks and 21 percent had soft drinks.

· It is found that 34 percent of the children from middle income category played 1-3 hours daily while 13 percent from the high income group played less than one hour.

·   It is seen that 20 percent of the children each from high income and low income category preferred indoor games and out door games respectively.

· It is found that the mode of transport to school by the high income group was by vehicle (24 percent) while that of the low income group (21 percent) were by walk.

· It is observed that 24 percent of the selected children were interested in arts and craft as an extra curricular activity.

· It is evident that children from middle income group (39 percent) had a less incidence of obesity in the family followed by low income (15 percent) and high income group (20 percent) respectively.

· Medical history of the parents revealed that obesity was in the order of 11 percent in high income, 10 percent in low income and five percent in the middle income category.

· A total of 76 percent of the selected samples received pocket money for their extra expenses.

· It is found that irrespective of income maximum number of children (43 percent) spent pocket money for food, when compared to the middle income group low income (24 percent) and high income (4 percent) showed interest in saving the money.

· It is observed that 66 percent of the selected children were non-vegetarians and 18 percent were vegetarians.

· In spite of the traditionally used coconut oil by the middle income family (19 percent), the high income family used rice bran oil (16 percent) due to the impact of advertisements.

· It is clear that non-perishables were purchased once in a month and the perishables purchased weekly by the affluent family.

· It is found that consumption of junk foods like pizza, burger, pastry and cutlet were in the order of high income, middle income and low income respectively.

· It is clear that the prevalence of obesity among the selected children was in the order 3 percent each in high income, and middle income and two percent in the low income family.

· It is evident that irrespective of the income obesity was more prevalent among girls (4 percent).

· It is found that most of the obese children from all the three income category belonged to the age group of 10-12 years and 13-15 years whose BMI was greater than 95th percentile.

· The chi square test revealed that there is a significant relationship between Body Mass Index and income levels

· It was clear that when one percent of the children studying in 5th -7th were obese in the middle income, it was 1.5 percent from the high income.
· It is obvious that from all the three categories four percent of the obese children were non vegetarians.

· Nutritional knowledge of the middle income group was 41 percent while that of the low income and high income group was 15 percent and 27 percent respectively on the aspects like normal weight, iron and fibre  rich food and normal protein requirements.
· The awareness about the complications of obesity in the three groups were in the order of 40 percent in middle income, 27 percent is high income and 10 percent in the low income category respectively.

· It is evident that parents from the affluent families (24 percent) had an opportunity to attend seminars on obesity conducted by Y.W.C.A and Lions Club, while it was only 5 percent in the low income category.

CONCLUSION


The study showed that most of the obese children had a family history of obesity. From the dietary pattern it is clear that the obese children preferred to have snacks and high carbohydrate and fat rich foods. The children were influenced by the television advertisements, in the selection of food items. The activity pattern of the obese children revealed the fact that they spent more time for indoor games than out door games and most of them had less physical activity. So it is concluded that inspite of the knowledge of nutritious food and complications of obesity among the high income family, obesity was more prevalent in this category because of their sedentary life style and improper food habits.
SUGGESTIONS FOR FURTHER RESEARCH
· Formulation of a fibre rich snacks and its supplementation to obese children and its impact.
· Educate the obese population on the consumption of healthy snacks.

· Encourage children to have balanced diet through nutrition education.

Engage children in activities which would expend their energy.
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APPENDIX
APPENDIX I

ASSOCIATION OF OBESITY AND SOCIO ECONOMIC STATUS OF SELECTED SCHOOL CHILDREN AND THE IMPACT OF NUTRITION EDUCATION

SOCIO ECONOMIC AND DIETARY SURVEY

1. Name of the investigator :

2. Name of the interviewee :

3. Class :

4. Age :

5. Gender :        Male □         Female □

6. Height :        cm

7. Weight:        kg

8. Name and address of the head of the family :

9. Type of family :        Joint □            Nuclear  □

10. Religion :  

11. Caste :       

12.

	Sl.no:
	Name of the member
	Relation to the head of the family
	Marital status 
	Age 
	Occupation
	Education
	Monthly income (Rs.)



	
	
	
	
	
	
	
	


13. Total family income : Rs.
14. Monthly expenditure pattern :

	SL.NO:
	Item
	Rs.
	Ps.

	FOOD 
	
	
	


15. Are you a :  Vegetarian   □         Non vegetarian  □        Ova vegetarian  □

16. Details of  dietary habits :

	Sl.no:
	Food stuff
	Daily
	Weekly twice
	Weekly
	Monthly twice
	Monthly
	Rarely



	I

II

III.

IV.

V.

VI.

VII.

VIII.

IX.

X.
	CEREALS

Rice

Wheat

Ragi

Rava

Others

 1.

 2.

PULSES AND LEGUMES

Bengal Gram Whole

Bengal Gram Dhal

Green Gram

Red Gram

Peas

Soya Bean

Others

1.

2.

VEGTABLES

Green Leafy Vegetables

Carrot

Beet Root

Beans

Cabbage

CauliFlower

Tomato

Drumstick

Potato

Yam

Guard Family

Papaya

Others

1.

2.

FRUIT

Apple

Orange

Pineapple

Sapota

Dates

Grapes

Guava

Pomegranate

Others

1.

2.

FLESHY FOODS
Fish

Chicken

Mutton

Beef

Pork

Egg

Prawn

Others

1.

2.

MILK PRODUCTS

Milk

Skimmed Milk

Condensed Milk

Curd

Butter Milk

Cheese

FAT AND OIL

Butter

Ghee

Oil

SUGARS AND SWEETS

Honey

Jaggery

Sugar

Sweets

BEVERAGES

Pepsi

Sprite

Coke

Fanta

Limca

Coffee

Tea

OTHERS IF ANY

1.

2.

3.


	
	
	
	
	
	


17. Details of food expenditure:

	Food Stuff
	Frequency of Purchase

	Cereals

Pulses

Green Leafy Vegetables

Other Vegetables

Fruits

Oil

Fleshy Foods

Milk Products

Sugars And Sweets

Prepared Food

Beverages

Others 1.

            2. 
	


18. What all food items do you consume outside :

	Sl.no :
	Food 

stuff
	Quantity or number consumed
	Daily 
	Weekly
	Monthly
	Rarely

	1
	Burger

Pizza

Cutlet

Puffs

Samosa

Pastry

Chips

Chocolates

Ice-cream

Beverages

Panipoori

Chat Items

Others

1.

2.
	
	
	
	
	


19. Do you consume food in front of television :  Yes   □            No  □

20. Duration of watching television :

21. What type of food do you consume while watching T.V;   specify

1.

2.

3.

22. What are your extra curricular activities :

     Singing   □             Dancing    □              Sports    □               Others    1.

                                                                                                                    2.

23. How many hours do you play daily :

24. In what type of play you are interested; specify:

25. How do you come to school?

  
Walking    □            Cycling   □              By Vehicle    □

26. Do you have exercise hours in the curriculum: Yes    □          No    □

27. What type of oil do you use for preparation of food?

	SL.NO:
	TYPE
	QUANTITY(ML)

	1.

2.

3.

4.

5.

6. 


	Sunflower Oil

Coconut Oil

Rice bran Oil

Groundnut Oil

Gingerly Oil

Others
	


28. Do you know the important of nutritious food :   Yes □            
No □

29. Are you aware of the complication of obesity :    Yes □ 

No □

30. Do you have a family history of obesity :     
 Yes □

No □

31. If yes, your relation to that person :

Father 


□

Mother


□

Grand parent’s

□

Siblings

□

Others; specify


32. Does any member of your family suffer form :

Diabetes
□
High Blood Pressure    □      Heart Disease
   □
         

Cancer 
□
Asthma   
              □       Obesity
               □
     

33. Programmes that are active in your school/locality to improve the 

     nutrition of the community :

34. Are you participating in noon meal programme :    Yes □            
No □

35. Do you get pocket money :

                Yes □  

No □   

    

36. If yes, how do you spend it :
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BODY MASS INDEX (BMI) FOR AGE IN GIRLS (CDC 2000 STANDARDS)
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Body weight is often described in terms of
of composition, dividing the body into fat mass
and fat free mass. Obesity is a state in which
there is a generalised accumulation of excess
adipose fissue in the body leading to 20
percent of the desirable weight. It affects
males and female, al races and ethnicities and
all age groups

National BM| reference data are now available
and are widely used and recommended
The cutoffs are

> 95th percentile obesity
85th -95th percentile  : over weight
50th -85th percentile normal weight
<50th percentile under weight
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APPENDIX –III


BODY MASS INDEX (BMI) FOR AGE IN BOYS (CDC 2000 STANDARDS)








