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I. INTRODUCTION

Obesity is an increasing public health problem worldwide. An increase in 10 percent over the ideal body weight or optimal weight is termed obesity. Obesity rates among children have increased significantly in the past two decades and are approaching epidemic proportions (O’Connor et al.,2006).

Childhood overweight and obesity is a serious public health concern given that it often tracks into adulthood (Dubois et al., 2007). It is estimated that more than 22 million children under five years old are obese or overweight, and more than 17 million of them are in developing countries (Geneva, 2004).

 International Obesity Task Force (2004) reported that about 155 million children world wide were overweight. Since the 1960’s obesity rates among school- aged children (6 - 11 years) have more than quadrupled (from 4 percent to 19 percent) between 1971 and 2004, the rates have tripled among preschool children (Ogden et al., 2006).  

The prevalence of childhood obesity in India is estimated to be about 22 percent (Misra et al., 2006). Prevalence of overweight was 15.7 percent for boys and 12.9 percent for girls in urban India and in case of obesity 12.4 percent for boys and 9.9 percent for girls (Chataral et al., 2004).  The prevalence of overweight and obesity among school children was eight and six percent respectively in Coimbatore city (Kalpana and Shabina, 2006). 

Childhood obesity is influenced by multiple factors including accessibility to energy dense food and increased sedentary activities (Jeffery and French, 2005). Genetic factor is just one of the causes of obesity. But most of the common reasons of obesity is consuming foods rich in animal–based saturated fats, foods that are rich in sugar and less physical activity (http://ezinearticles.com/?Incidence-of-childhood-obesity&id =357350).  

Television or computer or video games is a ‘global marker’ for identifying children who engage in generally detrimental lifestyle characterized by physical inactivity and unhealthy dietary habits (Ochoa et al., 2007). 

Numerous studies have shown that sedentary behaviours like watching television and playing computer games are associated with increased prevalence of childhood obesity (Tremblay and Willams, 2003).

In addition, increased proportions of children who are being driven to school and low participation rates in sports and physical education, particularly among adolescent girls are also associated with increased risk of childhood obesity (Swinburn and Egger, 2002).

Childhood obesity coincides with increase in soft drink consumption (American Dietetic Association, 2007).

Childhood obesity increases the risk of an individual remaining obese during adulthood and 20 percent to 50 percent of obese adolescents will be obese adults (Must, A, 2003).

Overweight and obese children may be at risk for weight related health problems affecting the cardiovascular system, the endocrine system, the hepatobiliary system and the pulmonary system (Campagna et al., 2001, Rodriguez et al., 2002).

Childhood obesity can cause progressive and chronic endothelial damage, which can develop into atherosclerosis (Valle et al, 2000).  The characteristic pattern of hyperlipidemia consists of elevated total cholesterol, LDL, triglycerides and low HDL levels, which is considered as atherogenic profile (Bundred et al, 2001).

The most desirable goal for childhood obesity is to prevent children with normal, desirable BMI (<85th percentile) from becoming a risk for overweight or obesity (Burrowes, 2007).  Prevention and treatment strategies should include individual treatment goals and approaches based on the child’s age, stage of growth and development, degree of overweight, and presence of other comorbidities.  Guidelines and educational tool that can assist health care professional and family in improving the health of today’s children can be formulated to manage childhood obesity (Daniels et al., 2005).  The recent work has suggested that caloric restriction prevents age-related neuronal loss as well as a variety of age-related neurodegenerative disease (Cathy et al, 2007).

Dietary fibre has important health benefits in childhood.  It may be useful in preventing and treating obesity and also in lowering blood cholesterol level, both of which may help reduce the risk of future cardiovascular diseases (Williams, 2006).

The key components for successful weight management in overweight and obese children include adopting healthy eating behaviours, increasing physical activity and reducing the time spent in sedentary activities which can be promoted through nutrition education (Temple et al., 2007).

Nutrition education means helping people to learn new information about  nutrition and helping them to develop the attitudes (Kind & Burgers, 1992).

Nutrition education involving families, teachers, and health professionals, supported by community actions can contribute to improve this situation        (Affenito    et al, 2001).

Nutrition education offers a great opportunity to individuals to learn about the essentials of nutrition for health and to take steps to improve the quality of their diets, thus their well-being (Robinson et al, 2004).

Behavioural therapies help to change both dietary and physical activity habits and are recommended as an element of weight loss therapies for children (Barlow and Diety, 2000).

Nutrition education through interactive computer assisted instruction  tools where the child  could see, hear, participate and interact makes it more effective and purposeful in the management of childhood obesity(Latner, 2007)

With this in view, the present study was undertaken with the following objectives:

To,

1. Find the prevalence of obesity and overweight among children                              (7-12 years)

2. Study the socio economic background, dietary and physical activity pattern of selected overweight and obese children.

3. Assess the nutritional knowledge, attitude, practice of selected overweight and obese children.

4. Develop a software on obesity management for school going children.

5. Educate selected overweight and obese children using the newly developed software.

6. Evaluate the impact of nutrition education on their nutritional knowledge, attitude, practice.

II. REVIEW OF LITERATURE

The literature pertaining to the study entitled “Development and Evaluation of a Software on Obesity Management for School Going Children” is reviewed under the following headings:

A. Prevalence of childhood obesity.

B. Causes and consequences of childhood obesity.

C. Computer assisted instruction on obesity management.    

A. Prevalence of childhood obesity

The increasing prevalence of obesity in children is a significant and alarming public health problem. An estimation of global obesity revealed that about 17.6 million children under five are overweight and 1.7 billion adults are overweight with at least 312 million being clinically obese (http://www.who.int/nut/www. ivtf.org).

Currently, the prevalence of obesity in school children is 20 percent in UK and Australia, 15.8 percent in Saudi Arabia, 15.6 percent in Thailand, 10 percent in Japan and 7.8 percent in Iran (http://www.indiaenews.com/health/20071111/80059.html)http://www.indiaenews.com /health /20071111.80059.htm
The Annual National Health and Nutrition Examination Survey (NHANES) by the Centre for Disease Control and Prevention (CDC) found that about one-third of U.S. children are overweight or at risk of becoming overweight. About 25 million U.S. children and adolescents are overweight or nearly overweight. (http://www. mayodiric.com/health/childhood-obesity/DS00 698). 

According to a report of International Obesity Task Force (2000) about 10 percent of the young people aged 5–17 years globally were overweight; among whom 2 - 3 percent were obese.

From the increasing trends in childhood obesity, it does not appear that the healthy people 2010 target of reducing childhood obesity to 5 percent of the population will be reached (US Department of Health and Human Services, 2007)

The prevalence of childhood obesity in India is estimated to be about 22 percent (Misra et al, 2006). In India, the problem of obesity is found to be more prevalent in the upper-middle class than among slum dwellers.  Thus, as against the prevalence rate of obesity of one percent for males and four percent for females in the slums, the corresponding figures for the high income group among the middle class were 32.2 percent and 50 percent, respectively (http://www.nutritionfoundationof india. res.in/ research.asp,2001) 

At least one in ten urban middle class children in India is overweight (Bhave  et al., 2004). A recent study by Nutrition Foundation of India on children in public schools of Delhi, showed that about 22 percent of children were overweight and 6 percent were obese (Gopalan, 2003).

Kapil et al, (2002) estimated that in a Delhi school the prevalence of overweight was 31 percent of which 7.5 percent were obese.

According to a report from urban South India, 21.4 percent of boys and 18.5 percent of girls aged 13-18 years were overweight or obese (http:// www.inclentrust.org/index.php?option=content&task=view&id=225 itenid= 277).  

B. Causes and consequences of childhood obesity. 

1. Causes of childhood obesity.

A child with two obese parents has an 80 percent risk of becoming overweight, a child with only one obese parent has a 40 percent risk and a child with parents of normal weight has a 7 percent risk of becoming overweight (http://www. fags.org/nutrition/ca-de/childhood-obesity.html)

Although genes play a role in the problem, overweight is explained mainly by excessive food intake and sedentary lifestyle (Fulkerson et al, 2006).

The chief cause is an “obesogenic environment” that favours poor food choices coupled with passive entertainment and sedentary living (http://www.who.int/mediacentre/news/release/2004/pr81/en/)

Consistent consumption of fat rich foods, poor dietary habits and activities that support sedentary behaviour have led to a rise in childhood obesity rates (American Dietetic Association, 2004).

Current estimates suggest that 20 – 25 percent of daily energy is consumed in front of the television. Children and adults increase their intake of energy-dense foods while watching television (Matheson et al, 2004).

Changes in the family, particularly an increase in dual-career or single-parent working families, may also have increased demand for food away from home or pre-prepared foods which ultimately leads to obesity in children (http://www. futureofchildren.org/information2826/information-show.htm?doc_id= 351457).

An increase in portion sizes and in the consumption of energy-dense foods, fast foods, and soft drinks are important etiological factors for obesity that have been recognized worldwide (Arroyo et al, 2004). A steady intake of fast foods from childhood to adulthood greatly increases the risk of serious disease condition (Andrea, 2004). Junk is the general term used for food that is described as nutritionally deficient and high in calories (Mercola, 2005). 

Junk food intake also contribute to a number of health problems like tiredness, lack of enthusiasm, constipation, dull hair, skin, weight problem, nausea, headache and poor concentration (Suzannah, 2005).

2. Consequences of childhood obesity.
Early medical consequences of obesity include orthopedic complications, metabolic disturbances, disrupted sleep patterns, poor immune function, skin problems, impaired mobility and increased blood pressure and hypertension (Wabitsch, 2000).

Obesity is a key factor for many chronic and non-communicable disease (Lau et al, 2007).

The Centers for Disease Control predicts that 1 in 3 children born in 2000 could develop type 2 diabetes during his or her lifetime because of childhood obesity (CDC, 2007).

Studies have shown that 80 percent of obese children are most likely to become obese in adulthood. Paediatricians roughly estimated that around 60 percent of the children from upper middle class and urban families have unhealthy nutritional habit that could lead to serious problems (Chatterji, 2006).

In addition, children with Type-I diabetes has evidence of insulin resistance with increased abdominal circumference as a proxy for abdominal fat (Betts et al, 2005). 

Endothelial dysfunction and carotid stiffness have been found in obese children consistent with an increased risk for atherosclerosis (Singhal, 2005).

Obese children have higher causal blood pressure (BP) values as compared with the lean group (Martini et al, 2001)

Elevated blood pressure in children is an early risk factor for cardiovascular disease and is positively associated with Body Mass Index (Brion et al, 2007)  increased blood pressure (Maffeis et al, 2001) adverse lipid profiles (Mamalakis et al, 2001) and hyperinsulinaemia (Hyman et al., 2001) had been reported in children.  Csabi et al., (2000) estimated hypertension in upto 40 percent of obesity children and adolescent.

Obesity also causes or enhances bronchial hyper-reactivity to exercise and may predispose to asthma (Kirna et al, 2000).

The urinary Albumin/Creatinine ratio (U-ACR) was almost increased two fold in obese children with normal cholesterol levels, underlying the importance of high cholesterol levels in the development of obesity related renal damage (Csernus et al, 2005)

Mental health may also be affected, resulting in depression, low self-esteem and decreased socialization (Krebs and Jacobson, 2003).

Obesity in childhood and adolescence is associated with poor self esteem (Sztainer and Hannan, 2000), depression (Sztainer et al., 2000) disordered eating (Braet and Wydhooge, 2000) bulimia and body dissatisfaction (Moore et al., 2000).

Rangan et al, (2007) indicated that extra foods are over consumed at two to four times the recommended limits and contributed excessively to the energy, fat and sugar intakes of children, while providing relatively few micronutrients.

Junk foods are potentially harmful, containing high sodium, high saturated fat, high nitrates, nitrites in high sugar candies, anything deep fried, gelatin desserts and coloured sweets (Brown, 2004).

C. Computer assisted instruction on obesity management. 

Epstein (2004), reported that nutrition education at school level was effective in reducing the percentage of overweight children aged 8 to 12 years.

Nutrition education is one of the most important tools in controlling many deficiency disorder (Devadas, 2000).

Chen-Stute (2004) opined that by educating parents, multi model programmes, support attempt to change family eating and exercise habits in the direction of a healthier life style can be achieved.

Nutrition software are designed for use in schools as well as health organizations and the software allows educators/health professionals to personalize obesity prevention programs, and encourages its students and individuals to make healthy lifestyle choices when it comes to topics surrounding obesity such as a proper diet and regular exercise (http://www.aprilage.com/applicatgion.html).

Although proven health promotion interventions exist for effecting health behaviour change, most physicians rarely go beyond simple advice or education when discussing health risk behaviours (Heim et al, 2005)

Nutrition software is an extremely valuable tool for learning and software makes the task easier by doing the math and can know what the actual nutrient balance is in your meal (http://www.nutricoach.net/diet- software .html)

All inclusive nutrition software can take the guess work out of personal health care program and a good software can help people by closely monitoring the areas of interest (Seaman et al., 2003)

Helpful and functional nutrition software makes it easy to enter the information and view evaluations and progress reports (http://nutrition-software-rewiew.top ten reviews.com)

Computer software, which provides one medium for nutrition education in schools and among the general public makes it extremely simply to use and offer useful support to change the attitude and practice of the individual (http://www.emeraldinsight.com/10.11.08/09654289610119045).
The fitness strategy in Nutrition and Fitness software tracks weight training and strength training exercise builds muscles (lean body mass) and increase the energy level and metabolism (http://www.nutristrategy.com/).

Weight management software will help, create and evaluate a diet, fitness and weight loss plan to maintain good health. It is excellent for obese adults  and children interested in keeping their competitive edge through nutrition and diet (http://www.benutrifit.com/).

Self-help can also be assisted by a nutrition software or computer program.  In the short tem, a software series depicting a weight control treatment can be much effective in obese person (Berino et al., 2004).

III. METHODOLOGY

The methodology followed in the present study entitled “Development and Evaluation of a Software on Obesity Management for School Going Children” comprises the following steps:

A. Prevalence of overweight and obesity among children (7 – 12 years)

B. Assessment of socio–economic, dietary and physical activity pattern of selected obese and overweight children 

C. Assessment of Nutritional Knowledge, Attitude, Practice of selected obese and overweight children 

D. Development of a Software on Obesity Management for school going children 

E. Conduct of Nutrition Education using the newly developed software

F. Evaluation of the impact of software on the KAP of selected obese and overweight children 

G. Analysis of data

A) Prevalence of overweight and obesity among children (7 – 12 years)

      1. Selection of area and sample

The area selected for the study was Coimbatore city. Based on the co-operation of the school authorities, four schools which cater to middle and high income group were selected for the study. They were:

a. 
Lisieux Matriculation and Higher Secondary School, Saibaba  Colony.

b. Bharathiya Vidhya Bhavan, R.S.Puram.

c. Sri Ramakrishna Matriculation Higher Secondary School, Peelamedu. 

d. Venkatalakshmi Matriculation and Higher Secondary School, Singanallur.

2. Screening for obesity

The height and weight of  2144 school children in the age group of 7–12 years were measured (Plate I) and their Body Mass Index was calculated. Based on the BMI percentile, they were classified as overweight (>85th to <95th percentile), obese (>95th), normal (>5th to < 85th), underweight (<5th) (NHANES III, 2004).

B) Assessment of socio–economic, dietary and physical activity pattern of selected obese and overweight children 
    Socio-economic factors profoundly affect nutritional status. The  ethnic background and educational level of both the client and the other members of the household influence food availability and food choices.  Levels of income also influences the diet (Rolfes et al, 1998).  Interview schedule is a method of collecting data where questions are asked and the response are written by the investigator with face to face contact from whom the information are elicited (Gupta, 2004).

An interview schedule was specially designed and administered to elicit information regarding the socio–economic background namely age, family size, educational level of parents, occupation, total family income and food expenditure pattern, meal pattern, frequently consumed snacks and details on physical activity pattern from selected obese and overweight children (Appendix I).

[image: image2.jpg]~
i

- )4

Y
B YA : 4

. Q - Vb 7 i
. . iy
s b 4 o= F





MEASUREMENT OF HEIGHT

[image: image3.jpg]



MEASUREMENT OF WEIGHT

PLATE - I

C) Assessment of Nutritional Knowledge, Attitude and Practice of selected   obese and overweight children. 

Questionnaire is one of the most popular data collecting methods within the survey research method and is a document consisting of closed and/or open ended structured questions covering research objectives, questions and variables (Pawar, 2004)

A questionnaire consisting of 30 multiple choice questions was formulated to assess the initial nutritional knowledge, attitude and practice of selected overweight and obese children . Questions on the importance of nutrients, skipping of breakfast, physical activity and role of balanced diet in providing good nutrition was administered to selected overweight and obese children (Appendix II). 

D) Development of a software on obesity management for school going children 
A software on obesity management for school going children was developed using HTML and MS Flash package with the help of a software professional (Appendix III). The software consisted of the following topics:

i. Health and nutrition

ii. Concept of overweight and obesity

iii. Causes and consequences of childhood obesity

iv. Diet modification 

v. Importance of physical activity

vi. Foods to be avoided and included

E) Conduct of Nutrition Education using the newly developed software  
Nutrition education plays an important role in the prevention and management of obesity by promoting healthful eating. Nutrition education helps in motivating children in development of health habits and attitudes (Venkataiah, 2000).

Knowledge, Attitude and Practices among mothers of school children were significantly improved after nutrition education (Nayak et al, 2001).

Helpful and functional nutrition education software make it easy for children to enter information and view evaluations and progress reports (Nutrition Software Reviews, 2008).

Nutrition education on general health, concept of overweight and obesity, causes and consequences of obesity, the importance of physical activity and dietary modification and foods to be included and avoided was imparted to the selected obese and overweight children through the newly developed software for a period of three months (Plate II). 

F)
Evaluation of the impact of software on the KAP of selected obese and 

      overweight children 

The effectiveness of nutrition education through the newly developed software in imparting nutritional knowledge and changing the attitude and practice of the overweight and obese children was evaluated by administering the same questionnaire used for assessment after a period of three months. 

G) Analysis of data

The data obtained was consolidated, tabulated, analysed and interpreted using appropriate statistical methods.
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OUTLINE OF THE STUDY


 IV. RESULTS AND DISCUSSION
The results of the study entitled “Development and Evaluation of a Software on Obesity Management for School Going Children” are discussed as follows:

A. Prevalence of obesity and overweight among children.

B. Socio-economic background of selected obese and overweight children.

C. Dietary pattern of selected obese and overweight children. 

D. Physical activity pattern of selected obese and overweight children.

E. Changes in the nutritional knowledge, attitude and practice of selected obese and overweight children. 

A. Prevalence of obesity and overweight among children

A total of 2144 school children in the age group of 7 – 12 years from four schools of Coimbatore city were included for the study. The children were screened for obesity by calculating their body mass index. Body Mass Index (BMI) is expressed as ‘percentiles’ for children and it determines the degree of obesity. 

Based on the percentiles depicted in the NHANES III (The National Health and Nutrition Examination Survey, 2004) growth chart, children exceeding 95th percentiles were considered to be obese and children between 85th and 95th percentiles were considered to be overweight and children between 5th percentile and 85th percentile were classified as normal and the remaining children (<5th percentile) were considered as underweight. 

1. PREVALENCE OF OBESITY AND OVERWEIGHT AMONG CHILDREN 

Table I and Figure I shows the prevalence of obesity and overweight among children.
TABLE I

PREVALENCE OF OBESITY AND OVERWEIGHT

AMONG CHILDREN 
	Total Number 

of children 
	Normal
	Obese
	Overweight
	Underweight

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

	2144
	1161
	54.1
	187
	8.7
	261
	12.1
	535
	25


From the above table, it was revealed that out of 2144 children screened, 187 children (8.7%) were found to be obese and 261 children (12.1%) were overweight. One thousand one hundred and sixty one (54.1%) were normal while 535 children (25%) were underweight.

PREVALENCE OF OVERWEIGHT AND OBESITY AMONG CHILDREN
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                                                     FIGURE I

2. Age and sex wise  prevalence of obesity and overweight    

    among Children


Table II and Figure II depicts the age and sex wise  prevalence of obesity and overweight among children.

TABLE II

AGE AND SEX WISE  PREVALENCE OF OBESITY AND OVERWEIGHT AMONG CHILDREN 

	Age in years
	Obese (N=69)
	Overweight (N=95)

	
	Boys
	Girls
	Boys
	Girls

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

	7 – 9
	20
	29
	14
	20.2
	27
	28.4
	11
	11.5

	10 - 12
	19
	27.5
	16
	23.1
	34
	35.7
	23
	24.2



In the age group of 7 – 9 years, the prevalence of overweight and obesity among boys was found to be 28.4 percent and 29 percent respectively and the prevalence of overweight and obesity among girls was found to be 11.5 percent and 20.2 percent respectively.  The prevalence of overweight and obesity among boys of   10 – 12 years were found to be 35.7 percent and 27.5 percent and that of girls was 24.2 percent and 23.1 percent respectively. It was observed that the prevalence of overweight and obesity were higher in boys when compared to girls.

The prevalence of obesity as well as overweight was higher in boys as compared to girls, 15.7 percent and 12.9 percent respectively (Andereson et al., 2005).

AGE AND SEX WISE PREVALENCE OF OBESITY AND OVERWEIGHT AMONG CHILDREN 
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FIGURE II

B. SOCIO-ECONOMIC BACKGROUND OF SELECTED OBESE AND OVERWEIGHT CHILDREN


Details regarding the socio-economic background of selected obese and overweight children were elicited in terms of their age, type of family, total monthly income of the family, educational status and occupation of the head of the family using an interview schedule and the results obtained were tabulated as follows:


Table III reveals the socio-economic background of selected obese and overweight children.

TABLE III

SOCIO-ECONOMIC BACKGROUND OF SELECTED OBESE AND OVERWEIGHT CHILDREN

	S.No.
	Socio-economic factors
	Obese (N=69)
	Overweight

(N=95)

	
	
	No.
	%
	No.
	%

	1
	Type of family
	
	
	
	

	
	Nuclear
	38
	55.0
	52
	54.7

	
	Joint
	31
	45.0
	43
	45.2

	2
	Educational qualification of the Head of the family
	
	
	
	

	
	High School
	2
	2.8
	5
	5.2

	
	Higher Secondary School 
	10
	14.4
	7
	7.3

	
	College
	57
	82.6
	83
	87.3

	3
	Occupation of the head of the family
	
	
	
	

	
	Professional
	25
	36.2
	32
	33.6

	
	Business 
	25
	36.2
	48
	50.5

	
	Government 
	19
	27.5
	15
	15.7

	4
	Total monthly income *
	
	
	
	

	
	< Rs.2100 – 4500
	-
	-
	-
	-

	
	Rs.4500 – 7500
	7
	10.1
	16
	16.8

	
	> Rs.7500
	62
	89.8
	79
	83.1

	5
	Monthly food expenditure
	
	
	
	

	
	Rs.500 – 1500
	-
	-
	-
	-

	
	Rs.1500 – 2000
	4
	5.7
	14
	14.7

	
	>Rs.2000
	65
	94.2
	81
	85.2


* HUDCO Classification (2004)


Forty five percent and 54.7 percent of obese and overweight children belonged to nuclear families and the remaining belonged to joint families.


Majority of the head of the families of obese (82.6%) and overweight (87.3%) had college education which was followed by higher secondary education (14.4%) and (7.3%) and high school education of 2.8 percent and 5.2 percent respectively. 
Of the 69 obese and 95 overweight children studied, 36.2 percent and 33.6 percent of the head of the family were professionals, whereas 36.2 percent and 50.5 percent respectively were businessmen, 27.5 percent and 15.7 percent respectively were government employees. 


According to HUDCO classification, families of selected children were classified based on their income and it was observed that 89.8 percent and 83.1 percent families of obese and overweight children had a monthly income of more than Rs.7,500 whereas 10.l percent and 16.8 percent families of obese and overweight children earned >Rs.4,500 but < Rs.7,500. It was observed from the above table that 89.8 percent and 83.1 percent families of obese and overweight children belonged to high income group which indicated that prevalence of obesity was higher among the high income group.


Childhood obesity is an emerging problem in developing countries, especially among higher socio-economic status groups. Significantly more children from higher socio-economic status were obese and overweight than those from lower socio-economic status group (Riar et al., 2004).


Majority of obese (94.2%) and overweight (85.2%) children belonged to families who spent >Rs.2,000 of their monthly income on food while 5.7 percent of obese and 14.7 percent of overweight children belonged to families who spent >Rs.1,000 but <Rs.1,500 for their food and the percentage of families who spent <Rs.1,500 for their food was negligible.
An inverse relationship has clearly been demonstrated between socio-economic level and prevalence of obesity in children and adults (Lauzon and Charles, 2004).

 C. DIETARY PATTERN OF SELECTED OBESE AND OVERWEIGHT   

      CHILDREN 

The dietary pattern of selected obese and overweight children was studied in terms of type of diet, skipping of meals and consumption of snacks.

1. Type of diet

Table IV presents the details about the type of diet consumed by selected obese and overweight children.

TABLE IV

TYPE OF DIET

	Type of diet
	Obese (N=69)
	Total
	Overweight (N=95)
	Total

	
	Boys

(N=41)
	Girls 

(N=28)
	
	Boys

(N=61)
	Girls 

(N=34)
	

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

	Vegetarian
	16
	23.1
	9
	13
	25
	36.2
	24
	25.2
	15
	15.7
	39
	41

	Non-vegetarian
	22
	31.8
	16
	23.1
	38
	55
	30
	31.5
	14
	14.7
	44
	46.3

	Ova-vegetarian
	3
	4.3
	3
	4.3
	6
	8.6
	7
	7.3
	5
	5.2
	12
	12.6


It was observed from the above table that 55 percent of obese and 46.3 percent of overweight children consumed non-vegetarian diet followed by 36.2 percent of obese and 41 percent of overweight children who ate a vegetarian diet, whereas 8.6 percent obese and 12.6 percent overweight children consumed an ova-vegetarian diet respectively.

British Medical Association (2007) stated that vegetarians have lower range of obesity, as vegetarians are leaner than non-vegetarians and their weights are generally closer to desirable levels.

2. SKIPPING OF MEALS

Table V presents the details about the skipping of meals by selected obese and overweight children.

TABLE V

SKIPPING OF MEALS

	Type of meals skipped
	Obese (N=69)
	Total
	Overweight (N=95)
	Total

	
	Boys (N=41)
	Girls (N=28)
	
	Boys (N=61)
	Girls (N=34)
	

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

	Breakfast
	3
	4.3
	-
	-
	3
	4.3
	5
	5.2
	4
	4.2
	9
	9.4

	Lunch
	2
	2.8
	3
	4.3
	5
	7.2
	5
	5.2
	4
	4.2
	9
	9.4

	Dinner
	4
	5.7
	2
	2.8
	6
	8.6
	4
	4.2
	3
	3.1
	7
	7.3

	Eat regularly
	3
	4.3
	6
	9
	9
	13.2
	8
	8.4
	5
	5.2
	13
	13.6



It was observed from Table V that 4.3 percent and 9.4 percent of selected obese and overweight children respectively skipped breakfast and 7.2 percent of obese and 9.4 percent of overweight children did not eat their lunch. 

Nine percent of obese and 7.3 percent of overweight children, did not consume their dinner, while 13.2 percent and 13.6 percent of obese and overweight children did not skip their meals.

3. CONSUMPTION OF SNACKS 

Table VI shows the consumption of snacks by selected obese and overweight children.

TABLE VI

CONSUMPTION OF SNACKS 

	Frequency of consumption per day
	Obese (N=69)
	Total
	Overweight (N=95)
	Total

	
	Boys

(N=41)
	Girls (N=28)
	
	Boys

(N=61)
	Girls 

(N=34)
	

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

	Once
	28
	40
	10
	14.4
	38
	55
	34
	35.7
	18
	19
	52
	54.7

	Twice
	10
	14.4
	10
	14.4
	20
	30
	20
	21
	10
	10.5
	30
	31.5

	Thrice 
	3
	4.3
	8
	11.5
	11
	16
	7
	7.3
	6
	6.3
	13
	13.6



It was evident from the above table that an equal percentage of obese (55%) and overweight (54.7%) children ate snacks once a day, whereas 30 percent and 31.5 percent of obese and overweight children consumed snacks twice a day while 16 percent obese and 13.6 percent overweight children consumed snacks thrice a day. 

D. PHYSICAL ACITVITY PATTERN OF SELECTED OBESE AND OVERWEIGHT CHILDREN 
1. Type of games 


The details on the type of games played by selected obese and overweight children are presented in Figure III.

TYPE OF GAMES PLAYED BY SELECTED 

OBESE AND OVERWEIGHT CHILDREN 
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FIGURE III

From the Figure it was inferred that 38 obese and 46 overweight children played computer games while 26 obese and 27 overweight children played carom and 39 obese and 22 overweight children played chess respectively.


It has been observed from the above figure that 26 obese and 33 overweight children played cricket whereas 15 obese and 37 overweight children played badminton. Sixteen obese and 43 overweight children played football while 8 obese and 31 overweight played tennis and 3 obese and 14 overweight children performed running. The figure clearly shows that obese children played more of indoor games in particular, computer games and chess and less of outdoor games. Majority of overweight and obese children played computer games.

 E. Changes in THE Nutritional Knowledge, Attitude and Practice of selected obese and overweight children.


A questionnaire consisting of 30 multiple choice questions was administered to evaluate the changes in nutritional knowledge, attitude and practice of selected obese and overweight children after imparting nutrition education. The results are presented as follows:

1. Nutritional Knowledge of Selected Overweight Boys and Girls (7-9 Years) 

Table VII shows the nutritional knowledge of selected overweight children     (7 – 9 years).

TABLE VII

NUTRITIONAL KNOWLEDGE OF SELECTED OVERWEIGHT BOYS AND GIRLS (7-9 YEARS)

	S.No.
	Questions
	Overweight (N=38)

	
	
	Boys (27)
	Girls (11)

	
	
	Before
	After
	Before
	After

	1.
	Which of these is a main source of energy?
	
	
	
	

	
	a. Carbohydrates
	17
	20
	3
	8

	
	b. Protein
	5
	3
	4
	2

	
	c. Minerals
	4
	3
	4
	1

	
	d. Vitamins
	1
	1
	-
	-

	2.
	Which among these are fat rich foods?
	
	
	
	

	
	a. Fruits
	3
	-
	3
	3

	
	b. Vegetables
	6
	2
	3
	1

	
	c. Oils
	12
	21
	3
	7

	
	d. Cereals
	6
	4
	2
	-

	3.
	Which among these is a rich source of protein?
	
	
	
	

	
	a. Vegetables
	10
	6
	3
	1

	
	b. Milk
	13
	17
	4
	8

	
	c. Potatoes
	3
	3
	4
	1

	
	d. Oils
	1
	1
	-
	1

	4.
	Fried foods contain high amounts of
	
	
	
	

	
	a. Fiber
	9
	6
	2
	2

	
	b. Carbohydrates
	11
	5
	5
	-

	
	c. Fat
	5
	14
	3
	9

	
	d. Minerals
	2
	2
	1
	-

	5.
	Which among these are more in Green leafy vegetables?
	
	
	
	

	
	a. Proteins 
	5
	4
	3
	1

	
	b. Carbohydrates
	7
	5
	4
	1

	
	c. Vitamins and Minerals
	14
	18
	2
	9

	
	d. Fat
	1
	-
	2
	-

	6. 
	Which among these is Nutritious?
	
	
	
	

	
	a. Puffs
	1
	-
	4
	1

	
	b. Potato Chips
	6
	-
	2
	1

	
	c. Fruits and Vegetables
	14
	23
	4
	8

	
	d. Soft drinks
	6
	4
	1
	1

	7.
	Skipping of breakfast will result in 
	
	
	
	

	
	a. Good Concentration
	3
	3
	3
	2

	
	b. Decreased Activity
	15
	20
	4
	9

	
	c. Good Memory
	8
	4
	3
	-

	
	d. Increased Activity
	1
	-
	1
	-

	8.
	Less physical activity leads to
	
	
	
	

	
	a. Overweight
	14
	20
	3
	10

	
	b. Tiredness
	6
	4
	4
	1

	
	c. Dental caries
	6
	3
	3
	-

	
	d. Underweight
	1
	-
	1
	-

	9.
	Packaged snacks are rich in 
	
	
	
	

	
	a. Salt
	15
	21
	4
	9

	
	b. Sugar
	4
	4
	3
	1

	
	c. Proteins
	6
	2
	4
	1

	
	d. Vitamins
	2
	-
	-
	-

	10. 
	Which among these is a rich source of calcium?
	
	
	
	

	
	a. Milk
	15
	22
	6
	10

	
	b. Biscuits
	9
	3
	3
	1

	
	c. Cake
	2
	1
	1
	-

	
	d. Puffs
	1
	1
	1
	-

	11.
	Which among these is a rich source of iron?
	
	
	
	

	
	a. Dates
	14
	21
	4
	10

	
	b. Noodles
	7
	5
	3
	-

	
	c. Soft drinks
	3
	1
	2
	1

	
	d. Ice-creams
	3
	-
	2
	-

	12.
	Which game involves more physical activity?
	
	
	
	

	
	a. Cheese
	10
	4
	3
	-

	
	b. Video games
	8
	-
	4
	2

	
	c. Cricket
	6
	23
	3
	8

	
	d. Computer games
	3
	-
	1
	1

	13. 
	Overweight and obesity is due to 
	
	
	
	

	
	a. Lack of physical activity
	9
	21
	4
	9

	
	b. Less eating
	6
	4
	3
	1

	
	c. Eating protein rich foods
	5
	1
	2
	1

	
	d. Eating low calorie foods
	7
	1
	2
	-

	14. 
	Excess body weight can be reduced through
	
	
	
	

	
	a. Sleeping
	9
	5
	3
	-

	
	b. Eating more
	6
	1
	2
	1

	
	c. Watching TV
	3
	-
	2
	1

	
	d. Exercise
	9
	21
	4
	9

	15.
	Which food is rich in protein?
	
	
	
	

	
	a. Sundal
	10
	22
	3
	9

	
	b. Potato chips
	9
	5
	3
	2

	
	c. Noodles
	5
	-
	2
	-

	
	d. Ice-cream
	3
	-
	3
	-

	16.
	Sprouted gram is a good source
	
	
	
	

	
	a. Protein
	8
	4
	5
	1

	
	b. Fat
	4
	4
	2
	-

	
	c. Ascorbic acid
	11
	18
	4
	9

	
	d. Calcium 
	4
	1
	-
	1


It was inferred from the above table that 17 boys and three girls had answered carbohydrates was the main source of energy while the number increased to 20 and eight respectively after education. 

Twelve boys and three girls answered correctly that oils were fat rich foods before education while the number increased to 21 and seven respectively after education, 

Thirteen overweight boys and 4 overweight girls answered correctly that milk was a rich source of protein even before education,.

Five overweight boys and three overweight girls answered correctly that fried foods contained high amount of fat before education while the number of opting correct answer had increased to 14 and nine respectively after education

Fourteen overweight boys and two overweight girls had answered correctly that vitamins and minerals were more in green leafy vegetables where as the number increased to 18 and nine respectively after education.

Before education 14 overweight boys and three overweight girls had answered correctly as fruits and vegetables were nutritious where as the number increased to 23 and eight respectively after education.

Fifteen boys and four girls had opted correctly as skipping of breakfast will result in decreased activity before education and the number  increased to 20 and nine respectively after education.

Fourteen overweight boys and three overweight girls had answered correctly as less physical activity lead to overweight before education and the number increased to 20 and ten respectively after education.

Fifteen overweight boys and four overweight girls answered correctly as packaged snacks were rich in salt even before education and the number of answering correctly had increased to 21 and nine respectively after education.

Before education 15 boys and six girls had answered correctly by opting milk was a rich source of calcium and the number had increased to 22 and ten respectively after education.

Fourteen overweight boys and four overweight girls answered correctly by opting dates was a rich source of iron before education and the number increased to 21 and ten respectively after education.


Six overweight boys and three overweight girls had answered correctly that cricket involved more physical activity even before education where as the number increased to 23 and eight respectively after education.


Nine overweight boys and four overweight girls had answered correctly as overweight and obesity was due to lack of physical activity even before education and the number had increased to 21 and nine respectively after education.


Before education nine overweight boys and four overweight girls had answered correctly by opting excess body weight can be reduced through exercise and the number of correct answers  increased to 21 and nine respectively after education.


Ten boys and three girls answered correctly as Sundal was the rich in protein before education and the number increased to 22 and nine respectively after education.

Eleven overweight boys and four overweight girls answered correctly as sprouted gram was a good source of ascorbic acid even before education and the number  increased to 18 and nine respectively after education.

2. NUTRITIONAL KNOWLEDGE OF SELECTED OBESE BOYS AND GIRLS (7-9 YEARS) 


Table VIII shows the nutritional knowledge of selected obese Boys and Girls.

TABLE VIII

NUTRITIONAL KNOWLEDGE OF SELECTED OBESE BOYS AND GIRLS (7-9 YEARS)

	S.No.
	Questions
	Obese (N=34)

	
	
	Boys (20)
	Girls (14)

	
	
	Before
	After
	Before
	After

	1.
	Which of these is a main source of energy?
	
	
	
	

	
	a. Carbohydrates
	5
	13
	2
	10

	
	b. Protein
	7
	3
	4
	2

	
	c. Minerals
	6
	2
	6
	1

	
	d. Vitamins
	2
	2
	2
	1

	2.
	Which among these are fat rich foods?
	
	
	
	

	
	a. Fruits
	3
	3
	2
	2

	
	b. Vegetables
	6
	3
	4
	1

	
	c. Oils
	7
	12
	4
	9

	
	d. Cereals
	4
	2
	4
	2

	3.
	Which among these is a rich source of protein?
	
	
	
	

	
	a. Vegetables
	5
	4
	7
	4

	
	b. Milk
	7
	14
	7
	10

	
	c. Potatoes
	5
	2
	-
	-

	
	d. Oils
	3
	-
	-
	-

	4.
	Fried foods contain high amounts of
	
	
	
	

	
	a. Fiber
	8
	2
	4
	-

	
	b. Carbohydrates
	5
	3
	4
	3

	
	c. Fat
	7
	15
	4
	10

	
	d. Minerals
	-
	-
	2
	1

	5.
	Which among these are more in Green leafy vegetables?
	
	
	
	

	
	a. Proteins 
	6
	1
	3
	-

	
	b. Carbohydrates
	4
	3
	6
	1

	
	c. Vitamins and Minerals
	6
	14
	3
	12

	
	d. Fat
	4
	2
	2
	1

	6. 
	Which among these is Nutritious?
	
	
	
	

	
	a. Puffs
	5
	2
	8
	5

	
	b. Potato Chips
	4
	2
	2
	1

	
	c. Fruits and Vegetables
	8
	16
	2
	8

	
	d. Soft drinks
	3
	-
	2
	-

	7.
	Skipping of breakfast will result in 
	
	
	
	

	
	a. Good Concentration
	4
	3
	5
	2

	
	b. Decreased Activity
	7
	14
	5
	11

	
	c. Good Memory
	4
	3
	4
	1

	
	d. Increased Activity
	5
	-
	-
	-

	8.
	Less physical activity leads to
	
	
	
	

	
	a. Overweight
	7
	14
	3
	9

	
	b. Tiredness
	6
	5
	6
	3

	
	c. Dental caries
	4
	1
	5
	1

	
	d. Underweight
	3
	-
	-
	1

	9.
	Packaged snacks are rich in 
	
	
	
	

	
	a. Salt
	10
	15
	6
	13

	
	b. Sugar
	1
	3
	4
	1

	
	c. Proteins
	5
	2
	4
	-

	
	d. Vitamins
	4
	-
	-
	-

	10. 
	Which among these is a rich source of calcium?
	
	
	
	

	
	a. Milk
	8
	16
	5
	11

	
	b. Biscuits
	8
	2
	6
	3

	
	c. Cake
	2
	2
	2
	-

	
	d. Puffs
	2
	-
	1
	-

	11.
	Which among these is a rich source of iron?
	
	
	
	

	
	a. Dates
	11
	17
	4
	12

	
	b. Noodles
	5
	3
	5
	1

	
	c. Soft drinks
	3
	-
	5
	1

	
	d. Ice-creams
	1
	-
	-
	-

	12.
	Which game involves more physical activity?
	
	
	
	

	
	a. Cheese
	6
	4
	3
	3

	
	b. Video games
	2
	2
	4
	1

	
	c. Cricket
	8
	14
	6
	10

	
	d. Computer games
	4
	-
	1
	-

	13. 
	Overweight and obesity is due to 
	
	
	
	

	
	a. Lack of physical activity
	8
	16
	7
	12

	
	b. Less eating
	6
	3
	4
	2

	
	c. Eating protein rich foods
	4
	1
	2
	-

	
	d. Eating low calorie foods
	2
	-
	1
	-

	14. 
	Excess body weight can be reduced through
	
	
	
	

	
	a. Sleeping
	1
	2
	-
	-

	
	b. Eating more
	4
	1
	4
	-

	
	c. Watching TV
	4
	-
	3
	-

	
	d. Exercise
	11
	17
	7
	14

	15.
	Which food is rich in protein?
	
	
	
	

	
	a. Sundal
	11
	19
	5
	12

	
	b. Potato chips
	4
	1
	6
	1

	
	c. Noodles
	4
	-
	3
	1

	
	d. Ice-cream
	1
	-
	-
	-

	16.
	Sprouted gram is a good source
	
	
	
	

	
	a. Protein
	6
	3
	3
	1

	
	b. Fat
	6
	3
	4
	1

	
	c. Ascorbic acid
	8
	14
	6
	12

	
	d. Calcium 
	-
	-
	1
	-


It was inferred from the above table that five boys and two girls had answered correctly before education, while the number had increased to 13 and 10 respectively after education. 

Seven boys and four girls answered correctly before education while the number increased to 12 and nine respectively after education. 

Seven obese boys and seven obese girls answered correctly even before education, where as the number had increased to 14 and 10 respectively after education.

Seven obese boys and four obese girls answered correctly before education white the number of opting correct answer had increased to 15 and ten respectively after education.

Six obese boys and three obese girls had answered correctly before education where as the number increased to 14 and 12 respectively after education.

Before education eight obese boys and two obese girls had answered correctly where as the number increased to 16 and eight respectively after education.

Seven boys and five girls had opted correctly before education and the number  increased to 14 and 11 respectively after education.

Seven obese boys and three obese girls had answered correctly before education and the number increased to 14 and nine respectively after education.

Ten obese boys and six obese girls answered correctly even before education and the number of answering correctly had increased to 15 and 13 respectively after education.

Before education eight boys and five girls had answered correctly and the number had increased to 16 and 11 respectively after education.


Eleven obese boys and four obese girls answered correctly before education and the number had  increased to 17 and 12 respectively after education.


Eight obese boys and six obese girls had answered correctly before education whereas the number increased to 14 and 10 respectively after education.


Eight obese boys and seven obese girls had answered correctly even before education and the number had increased to 16 and 12 respectively after education.


Before education 11 obese boys and seven obese girls had answered correctly and the number of correct answers  increased to 17 and 14 respectively after education.


Eleven obese boys and five obese girls answered correctly before education and the number increased to 19 and 12 respectively after education.


Eight obese boys and six obese girls answered correctly even before education and the number  increased to 14 and 12 respectively after education.

3.  NUTRITIONAL KNOWLEDGE OF SELECTED OVERWEIGHT BOYS AND GIRLS (10-12 YEARS) 


Table IX shows the nutritional knowledge of the selected overweight Boys and Girls (10 – 12 years).

TABLE IX

NUTRITIONAL KNOWLEDGE OF SELECTED OVERWEIGHT BOYS AND GIRLS (10-12 YEARS)

	S.No.
	Questions
	Overweight (N=57)

	
	
	Boys (34)
	Girls (23)

	
	
	Before
	After
	Before
	After

	1.
	Which of these is a main source of energy?
	
	
	
	

	
	a. Carbohydrates
	18
	28
	16
	18

	
	b. Protein
	11
	5
	4
	2

	
	c. Minerals
	2
	-
	2
	2

	
	d. Vitamins
	3
	1
	1
	1

	2.
	Which among these are fat rich foods?
	
	
	
	

	
	a. Fruits
	1
	2
	1
	-

	
	b. Vegetables
	8
	3
	4
	-

	
	c. Oils
	20
	29
	12
	19

	
	d. Cereals
	5
	-
	6
	4

	3.
	Which among these is a rich source of protein?
	
	
	
	

	
	a. Vegetables
	4
	3
	8
	4

	
	b. Milk
	15
	28
	11
	15

	
	c. Potatoes
	10
	3
	3
	3

	
	d. Oils
	5
	-
	1
	1

	4.
	Fried foods contain high amounts of
	
	
	
	

	
	a. Fiber
	2
	4
	7
	4

	
	b. Carbohydrates
	3
	1
	9
	3

	
	c. Fat
	18
	29
	5
	14

	
	d. Minerals
	11
	-
	2
	2

	5.
	Which among these are more in Green leafy vegetables?
	
	
	
	

	
	a. Proteins 
	4
	2
	3
	2

	
	b. Carbohydrates
	5
	4
	5
	3

	
	c. Vitamins and Minerals
	15
	28
	14
	18

	
	d. Fat
	10
	-
	1
	-

	6. 
	Which among these is Nutritious?
	
	
	
	

	
	a. Puffs
	15
	5
	1
	-

	
	b. Potato Chips
	2
	4
	4
	-

	
	c. Fruits and Vegetables
	16
	23
	12
	21

	
	d. Soft drinks
	1
	2
	6
	2

	7.
	Skipping of breakfast will result in 
	
	
	
	

	
	a. Good Concentration
	8
	3
	2
	1

	
	b. Decreased Activity
	13
	23
	13
	19

	
	c. Good Memory
	9
	6
	7
	3

	
	d. Increased Activity
	4
	2
	1
	-

	8.
	Less physical activity leads to
	
	
	
	

	
	a. Overweight
	12
	25
	14
	20

	
	b. Tiredness
	9
	2
	4
	2

	
	c. Dental caries
	9
	6
	4
	1

	
	d. Underweight
	4
	1
	1
	-

	9.
	Packaged snacks are rich in 
	
	
	
	

	
	a. Salt
	8
	23
	13
	19

	
	b. Sugar
	9
	5
	2
	2

	
	c. Proteins
	13
	4
	6
	2

	
	d. Vitamins
	4
	2
	2
	-

	10. 
	Which among these is a rich source of calcium?
	
	
	
	

	
	a. Milk
	13
	26
	13
	20

	
	b. Biscuits
	12
	6
	7
	1

	
	c. Cake
	4
	1
	2
	1

	
	d. Puffs
	5
	1
	1
	1

	11.
	Which among these is a rich source of iron?
	
	
	
	

	
	a. Dates
	17
	29
	12
	19

	
	b. Noodles
	3
	3
	5
	3

	
	c. Soft drinks
	9
	1
	3
	1

	
	d. Ice-creams
	5
	1
	3
	-

	12.
	Which game involves more physical activity?
	
	
	
	

	
	a. Cheese
	8
	2
	8
	2

	
	b. Video games
	6
	-
	6
	-

	
	c. Cricket
	16
	32
	6
	21

	
	d. Computer games
	4
	-
	3
	-

	13. 
	Overweight and obesity is due to 
	
	
	
	

	
	a. Lack of physical activity
	13
	23
	7
	19

	
	b. Less eating
	9
	5
	4
	2

	
	c. Eating protein rich foods
	8
	4
	5
	1

	
	d. Eating low calorie foods
	4
	2
	7
	1

	14. 
	Excess body weight can be reduced through
	
	
	
	

	
	a. Sleeping
	3
	-
	7
	3

	
	b. Eating more
	3
	-
	4
	1

	
	c. Watching TV
	11
	3
	3
	-

	
	d. Exercise
	17
	31
	9
	19

	15.
	Which food is rich in protein?
	
	
	
	

	
	a. Sundal
	22
	30
	8
	20

	
	b. Potato chips
	6
	2
	7
	3

	
	c. Noodles
	5
	1
	5
	-

	
	d. Ice-cream
	1
	1
	3
	-

	16.
	Sprouted gram is a good source
	
	
	
	

	
	a. Protein
	12
	6
	6
	2

	
	b. Fat
	6
	1
	6
	2

	
	c. Ascorbic acid
	15
	27
	9
	18

	
	d. Calcium 
	1
	-
	2
	1


Eighteen boys and 16 girls had answered correctly while the number had increased to 28 and 18 respectively after education. 

Twenty boys and 12 girls answered correctly before education while the number increased to 29 and 19 respectively after education. 

Fifteen overweight boys and 11 overweight girls answered correctly before education, where as the number had increased to 28 and 15 respectively after education.

Eighteen overweight boys and five overweight girls answered correctly before education white the number of opting correct answer had increased to 29 and 14 respectively after education.

Fifteen overweight boys and 14 overweight girls had answered correctly where the number increased to 28 and 18 respectively after education.

Before education 16 overweight boys and 12 overweight girls had answered correctly where as the number increased to 23 and 21 respectively after education.

Thirteen boys and 13 girls had opted correctly before education and the number  increased to 23 and 19 respectively after education.

Twelve overweight boys and 14 overweight girls had answered correctly before education and the number increased to 25 and 20 respectively after education.

Eight overweight boys and 13 overweight girls answered correctly before education and the number of answering correctly had increased to 23 and 19 respectively after education.

Before education 13 boys and 13 girls had answered correctly and the number had increased to 26 and 20 respectively after education.


Seventeen overweight boys and 12 overweight girls answered correctly before education and the number increased to 29 and 19 respectively after education.


Sixteen overweight boys and six overweight girls had answered correctly before education where the number increased to 32 and 21 respectively after education.


Thirteen overweight boys and seven overweight girls had answered correctly even before education and the number had increased to 23 and 19 respectively after education.


Before education 17 overweight boys and nine overweight girls had answered correctly and the number of correct answers increased to 31 and 19 respectively after education.


Twenty two boys and eight girls answered correctly before education and the number increased to 13 and 20 respectively after education.


Fifteen overweight boys and nine overweight girls answered correctly before education and the number increased to 27 and 18 respectively after education.

4. NUTRITIONAL KNOWLEDGE OF SELECTED OBESE BOYS AND GIRLS (10-12 YEARS) 


Table X shows the nutritional knowledge of selected obese Boys and Girls                        (10 -12 years).

TABLE X

NUTRITIONAL KNOWLEDGE OF SELECTED 

OBESE BOYS AND GIRLS (10-12 YEARS)

	S.No.
	Questions
	Obese (N=35)

	
	
	Boys (19)
	Girls (16)

	
	
	Before
	After
	Before
	After

	1.
	Which of these is a main source of energy?
	
	
	
	

	
	a. Carbohydrates
	4
	12
	4
	12

	
	b. Protein
	7
	3
	4
	2

	
	c. Minerals
	6
	2
	6
	1

	
	d. Vitamins
	2
	2
	2
	1

	2.
	Which among these are fat rich foods?
	
	
	
	

	
	a. Fruits
	2
	2
	2
	2

	
	b. Vegetables
	6
	3
	6
	3

	
	c. Oils
	7
	12
	4
	9

	
	d. Cereals
	4
	2
	4
	2

	3.
	Which among these is a rich source of protein?
	
	
	
	

	
	a. Vegetables
	4
	3
	2
	2

	
	b. Milk
	7
	14
	7
	14

	
	c. Potatoes
	5
	2
	7
	-

	
	d. Oils
	3
	-
	-
	-

	4.
	Fried foods contain high amounts of
	
	
	
	

	
	a. Fiber
	7
	1
	2
	1

	
	b. Carbohydrates
	5
	3
	4
	3

	
	c. Fat
	7
	15
	6
	12

	
	d. Minerals
	-
	-
	4
	-

	5.
	Which among these are more in Green leafy vegetables?
	
	
	
	

	
	a. Proteins 
	5
	-
	6
	3

	
	b. Carbohydrates
	4
	3
	4
	2

	
	c. Vitamins and Minerals
	6
	14
	2
	11

	
	d. Fat
	4
	2
	4
	-

	6. 
	Which among these is Nutritious?
	
	
	
	

	
	a. Puffs
	4
	1
	3
	1

	
	b. Potato Chips
	4
	2
	4
	1

	
	c. Fruits and Vegetables
	8
	16
	8
	14

	
	d. Soft drinks
	3
	-
	1
	-

	7.
	Skipping of breakfast will result in 
	
	
	
	

	
	a. Good Concentration
	3
	2
	5
	3

	
	b. Decreased Activity
	7
	14
	6
	12

	
	c. Good Memory
	4
	3
	4
	1

	
	d. Increased Activity
	5
	-
	1
	-

	8.
	Less physical activity leads to
	
	
	
	

	
	a. Overweight
	6
	13
	9
	14

	
	b. Tiredness
	6
	5
	4
	2

	
	c. Dental caries
	4
	1
	2
	-

	
	d. Underweight
	3
	-
	1
	-

	9.
	Packaged snacks are rich in 
	
	
	
	

	
	a. Salt
	9
	14
	6
	14

	
	b. Sugar
	1
	3
	4
	1

	
	c. Proteins
	5
	2
	3
	1

	
	d. Vitamins
	4
	-
	3
	-

	10. 
	Which among these is a rich source of calcium?
	
	
	
	

	
	a. Milk
	7
	15
	7
	14

	
	b. Biscuits
	8
	2
	6
	1

	
	c. Cake
	2
	2
	3
	1

	
	d. Puffs
	2
	-
	-
	-

	11.
	Which among these is a rich source of iron?
	
	
	
	

	
	a. Dates
	10
	16
	7
	13

	
	b. Noodles
	5
	3
	5
	2

	
	c. Soft drinks
	3
	-
	4
	1

	
	d. Ice-creams
	1
	-
	-
	-

	12.
	Which game involves more physical activity?
	
	
	
	

	
	a. Cheese
	5
	3
	4
	2

	
	b. Video games
	2
	2
	7
	4

	
	c. Cricket
	8
	14
	5
	10

	
	d. Computer games
	4
	-
	-
	-

	13. 
	Overweight and obesity is due to 
	
	
	
	

	
	a. Lack of physical activity
	7
	15
	5
	11

	
	b. Less eating
	6
	3
	6
	3

	
	c. Eating protein rich foods
	4
	1
	5
	1

	
	d. Eating low calorie foods
	2
	-
	-
	1

	14. 
	Excess body weight can be reduced through
	
	
	
	

	
	a. Sleeping
	1
	1
	-
	-

	
	b. Eating more
	3
	1
	4
	2

	
	c. Watching TV
	4
	-
	4
	1

	
	d. Exercise
	11
	17
	8
	13

	15.
	Which food is rich in protein?
	
	
	
	

	
	a. Sundal
	10
	18
	7
	13

	
	b. Potato chips
	4
	1
	6
	3

	
	c. Noodles
	4
	-
	2
	-

	
	d. Ice-cream
	1
	-
	1
	-

	16.
	Sprouted gram is a good source
	
	
	
	

	
	a. Protein
	5
	2
	7
	1

	
	b. Fat
	6
	3
	5
	1

	
	c. Ascorbic acid
	8
	14
	4
	13

	
	d. Calcium 
	-
	-
	-
	1


It was inferred from the above table that an equal number of boys and girls (4) had  answered correctly before education and after education (12). 

Seven boys and four girls answered correctly before education while the number increased to 12 and nine respectively after education. 

An equal number of boys and girls (7) answered correctly before education and after education (14).

Seven obese boys and six obese girls answered correctly before education while the number of opting correct answers had increased to 15 and 12 respectively after education.

Six obese boys and two obese girls had answered correctly where the number increased to 14 and 11 respectively after education.

Before education an equal number of boys and girls (8) had answered correctly and number increased to 16 and 14 respectively after education 

Seven boys and six girls had opted correctly before education and the number  increased to 14 and 12 respectively after education.

Six obese boys and nine obese girls had answered correctly before education and the number increased to 13 and 14 respectively after education. 

Nine obese boys and six obese girls answered correctly before education and the number of answering correctly had increased to 14 and 14 respectively after education.

Before education an equal number of boys and girls (7) had answered correctly and the number had increased to 15 and 14 respectively after education.

Ten obese boys and seven obese girls answered correctly before education and the number increased to 16 and 13 respectively after education.


Eight obese boys and five obese girls had answered correctly before education where the number increased to 14 and 10 respectively after education.


Seven obese boys and five obese girls had answered correctly before education and the number had increased to 15 and 11 respectively after education.


Before education 11 obese boys and eight obese girls had answered correctly and the number of correct answers increased to 17 and 13 respectively after education.


Ten boys and seven girls answered correctly before education and the number increased to 18 and 13 respectively after education.

Eight obese boys and four obese girls answered correctly even before education and the number increased to 14 and 13 respectively after education.

Table XI and Figure IV presents the mean change in nutritional knowledge before and after nutrition education

TABLE - XI

MEAN CHANGE IN NUTRITIONAL KNOWLEDGE BEFORE AND AFTER NUTRITION EDUCATION

                                                                                                    Total Score = 16

	Category
	Before

Education

Mean ( SD
	After Education

Mean ( SD
	‘t’

value

	Obese 

7 – 9 years (N=34)

10 – 12 Years (N=35)
	4.47 ( 1.84

5.03 ( 2.00
	12.06 ( 2.11

12.06 ( 2.48
	15.07**

12.83**

	Overweight 

7 – 9 years (N=38)

10 – 12 years (N=57)
	4.00 ( 1.81

3.95 ( 1.87
	11.97 ( 2.11

12.07 ( 2.23
	17.18**

20.23**


 ** Significant at 1 percent level 

It was evident from the above table that there was an increase in nutritional knowledge after imparting nutrition education in both obese and overweight children. Statistical analysis with reference to obese and overweight children revealed a significant increase at one percent level between the initial and final values.

The results of the study revealed that nutrition education through the newly developed software improved the nutritional knowledge of selected obese and overweight children. 

MEAN CHANGE IN NUTRITIONAL KNOWLEDGE 

BEFORE AND AFTER NUTRITION EDUCATION
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FIGURE IV

5. 
NUTRITIONAL ATTITUDE OF SELECTED OVERWEIGHT BOYS AND GIRLS (7-9 YEARS)


Table XII shows the nutritional attitude of selected overweight Boys and Girls (7 -9 years)

TABLE XII

NUTRITIONAL ATTITUDE OF SELECTED OVERWEIGHT 

BOYS AND GIRLS (7-9 YEARS)

	S.No.
	Questions
	Overweight (N=38)

	
	
	Boys (27)
	Girls (11)

	
	
	Before
	After
	Before
	After

	1.
	Among these foods which do you like the most?
	
	
	
	

	
	a. Chips
	7
	1
	4
	1

	
	b. Fruits
	8
	18
	2
	9

	
	c. Vegetables
	7
	5
	3
	1

	
	d. Sundal
	5
	3
	2
	-

	2.
	Which food makes you healthy?
	
	
	
	

	
	a. Puffs
	8
	-
	3
	2

	
	b. Vegetable Salad
	7
	22
	3
	9

	
	c. Soft drinks
	9
	3
	3
	-

	
	d. Pizza
	3
	2
	2
	-

	3.
	On what basis do you select the snacks?
	
	
	
	

	
	a. TV Advertisement
	5
	2
	2
	-

	
	b. Friend influence
	5
	1
	4
	-

	
	c. Parents buy for you
	7
	5
	3
	1

	
	d. Nutritious
	10
	19
	2
	10

	4.
	Which drink is more nutritious?
	
	
	
	

	
	a. Bottled drink
	5
	2
	3
	-

	
	b. Tetra pack drinks
	2
	2
	3
	2

	
	c. Fresh fruit juice
	15
	23
	2
	9

	
	d. Canned juice
	5
	-
	3
	-


It was observed from the above table that eight overweight boys and two overweight girls had answered by opting fruits as most liked food before education and the number increased to 18 and 9 respectively after education.


Seven boys and three girls had answered as vegetable salad was healthy food before education and the number  increased to 22 and nine respectively after education.


Ten overweight boys and two overweight girls answered that they selected snacks only nutritious before education and the number had increased to 19 and ten respectively after education.


Before education 15 boys and two girls had answered correctly fresh fruit juice was nutritious and the number had increased to 20 and nine respectively after education.

6. NUTRITIONAL ATTITUDE OF SELECTED OBESE BOYS AND GIRLS (7-9 YEARS) 


Table XIII shows the nutritional attitude of selected obese boys and girls (7-9 years).

TABLE XIII

NUTRITIONAL ATTITUDE OF SELECTED OBESE 

BOYS AND GIRLS (7-9 YEARS)
	S.No.
	Questions
	Obese (N=34)

	
	
	Boys (20)
	Girls (14)

	
	
	Before
	After
	Before
	After

	1.
	Among these foods which do you like the most?
	
	
	
	

	
	a. Chips
	4
	3
	4
	3

	
	b. Fruits
	6
	16
	2
	9

	
	c. Vegetables
	5
	1
	4
	2

	
	d. Sundal
	5
	-
	4
	-

	2.
	Which food makes you healthy?
	
	
	
	

	
	a. Puffs
	3
	1
	5
	1

	
	b. Vegetable Salad
	8
	18
	3
	10

	
	c. Soft drinks
	4
	1
	4
	2

	
	d. Pizza
	5
	-
	2
	1

	3.
	On what basis do you select the snacks?
	
	
	
	

	
	a. TV Advertisement
	5
	-
	2
	1

	
	b. Friend influence
	8
	1
	3
	1

	
	c. Parents buy for you
	4
	2
	5
	1

	
	d. Nutritious
	3
	17
	4
	11

	4.
	Which drink is more nutritious?
	
	
	
	

	
	a. Bottled drink
	4
	2
	3
	1

	
	b. Tetra pack drinks
	3
	3
	3
	2

	
	c. Fresh fruit juice
	4
	15
	5
	11

	
	d. Canned juice
	9
	-
	3
	-



It was observed from the above table that six obese boys and two obese girls had answered fruits before education and the number increased to 16 and nine respectively after education.

Eight boys and three girls had answered vegetable salad before education and the number increased to 18 and 10 respectively after education.


Three obese boys and four obese girls answered nutritious before education and the number had increased to 17 and 11 respectively after education.


Before education four boys and five girls had answered fresh fruit juice and the number had increased to 15 and 11 respectively after education.

7. NUTRITIONAL ATTITUDE OF SELECTED OVERWEIGHT BOYS AND GIRLS (10-12 YEARS) 

 
Table XIV shows the nutritional attitude of the selected overweight boys and girls (10 -12 years).

TABLE XIV

NUTRITIONAL ATTITUDE OF SELECTED OVERWEIGHT 

BOYS AND GIRLS (10-12 YEARS)

	S.No.
	Questions
	Overweight (N=57)

	
	
	Boys (34)
	Girls (23)

	
	
	Before
	After
	Before
	After

	1.
	Among these foods which do you like the most?
	
	
	
	

	
	a. Chips
	14
	2
	5
	-

	
	b. Fruits
	16
	29
	11
	18

	
	c. Vegetables
	2
	2
	1
	-

	
	d. Sundal
	2
	1
	6
	5

	2.
	Which food makes you healthy?
	
	
	
	

	
	a. Puffs
	9
	3
	5
	3

	
	b. Vegetable Salad
	16
	25
	14
	18

	
	c. Soft drinks
	7
	4
	3
	2

	
	d. Pizza
	2
	2
	1
	-

	3.
	On what basis do you select the snacks?
	
	
	
	

	
	a. TV Advertisement
	8
	5
	3
	3

	
	b. Friend influence
	4
	2
	1
	1

	
	c. Parents buy for you
	9
	4
	8
	3

	
	d. Nutritious
	13
	23
	11
	16

	4.
	Which drink is more nutritious?
	
	
	
	

	
	a. Bottled drink
	9
	4
	7
	4

	
	b. Tetra pack drinks
	8
	5
	6
	2

	
	c. Fresh fruit juice
	13
	23
	8
	15

	
	d. Canned juice
	4
	2
	2
	2



It was observed from the above table that 16 overweight boys and 11 overweight girls had answered fruits before education and the number increased to 29 and 18 respectively after education.


Sixteen boys and 14 girls had answered vegetable salad before education and the number  increased to 25 and 18 respectively after education.


Thirteen overweight boys and 11 overweight girls answered nutritious before education and the number had increased to 23 and 16 respectively after education.


Before education 13 boys and eight girls had answered fresh fruit juice and the number had increased to 23 and 15 respectively after education.

8. NUTRITIONAL ATTITUDE OF SELECTED OBESE BOYS AND GIRLS          (10-12 YEARS) 


Table XV shows the nutritional attitude of selected obese boys and girls (10 -12 years).

TABLE XV

NUTRITIONAL ATTITUDE OF SELECTED OBESE 

BOYS AND GIRLS (10-12 YEARS)

	S.No.
	Questions
	Obese (N=35)

	
	
	Boys (19)
	Girls (16)

	
	
	Before
	After
	Before
	After

	1.
	Among these foods which do you like the most?
	
	
	
	

	
	a. Chips
	7
	3
	4
	1

	
	b. Fruits
	8
	16
	6
	13

	
	c. Vegetables
	2
	-
	4
	1

	
	d. Sundal
	2
	-
	2
	1

	2.
	Which food makes you healthy?
	
	
	
	

	
	a. Puffs
	4
	-
	3
	1

	
	b. Vegetable Salad
	8
	16
	7
	14

	
	c. Soft drinks
	5
	2
	3
	1

	
	d. Pizza
	2
	1
	3
	-

	3.
	On what basis do you select the snacks?
	
	
	
	

	
	a. TV Advertisement
	1
	1
	4
	1

	
	b. Friend influence
	2
	-
	2
	-

	
	c. Parents buy for you
	5
	1
	4
	4

	
	d. Nutritious
	11
	17
	6
	11

	4.
	Which drink is more nutritious?
	
	
	
	

	
	a. Bottled drink
	2
	1
	1
	1

	
	b. Tetra pack drinks
	3
	1
	2
	3

	
	c. Fresh fruit juice
	13
	17
	8
	12

	
	d. Canned juice
	1
	-
	5
	-



It was observed from the above table that 8 obese boys and six obese girls had answered fruits before education and the number increased to 16 and 13 respectively after education.


Eight boys and seven girls had answered vegetable salad before education and the number  increased to 16 and 14 respectively after education.


Eleven obese boys and six obese girls answered nutritious before education and the number had increased to 17 and 11 respectively after education.


Before education 13 boys and eight girls had answered fresh fruit juice and the number had increased to 17 and 12 respectively after education.

Table XVI and Figure V presents the mean change in nutritional attitude before and after nutrition education.
TABLE XVI

MEAN CHANGE IN NUTRITIONAL ATTITUDE 

BEFORE AND AFTER NUTRITION EDUCATION

                                                                                                        Total Score = 4

	Category
	Before

Education

Mean ( SD
	After Education

Mean ( SD
	‘t’

value

	Obese 

7 – 9 years (N=34)

10 – 12 Years (N=35)
	1.27 ( 0.84

1.14 ( 0.87
	3.36 ( 0.65

3.31 ( 0.63
	11.12**

11.69**

	Overweight 

7 – 9 years (N=38)

10 – 12 years (N=57)
	1.45 ( 0.89

0.85 ( 0.82
	3.50 ( 0.65

3.38 ( 0.66
	11.33**

18.42**


 ** Significant at 1 percent level 

It was evident from the above table that there was an increase in nutritional attitude after imparting nutrition education in both obese and overweight children. Statistical analysis with reference to obese and overweight children revealed a significant increase at one percent level between the initial and final values.

From the results it can be inferred that nutrition education through the newly developed software had a positive impact after a period of three months on the nutritional attitude of selected obese and overweight children. 

MEAN CHANGE IN NUTRITIONAL ATTITUDE 

BEFORE AND AFTER NUTRITION EDUCATION
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9.   PRACTICE OF SELECTED OVERWEIGHT BOYS AND GIRLS 

      (7-9 YEARS) 

Table XVII shows the practice of selected overweight boys and girls (7 -9 years).

TABLE XVII

PRACTICE OF SELECTED OVERWEIGHT 

BOYS AND GIRLS (7-9 YEARS)

	S.No.
	Questions
	Overweight (N=38)

	
	
	Boys (27)
	Girls (11)

	
	
	Before
	After
	Before
	After

	1.
	Which food you eat often for breakfast?
	
	
	
	

	
	a. Poori
	4
	10
	3
	3

	
	b. Idly 
	5
	12
	4
	6

	
	c. Noodles
	6
	-
	3
	2

	
	d. Dosai
	12
	5
	1
	-

	2.
	What type of snack you eat often while watching TV?
	
	
	
	

	
	a. Chips
	9
	3
	3
	1

	
	b. Puffs
	5
	7
	2
	1

	
	c. Popcorns
	5
	5
	2
	1

	
	d. Nothing
	8
	12
	4
	8

	3.
	What snacks you take to school?
	
	
	
	

	
	a. Sundal
	10
	14
	3
	6

	
	b. Murukku
	5
	6
	3
	3

	
	c. Cake
	8
	4
	3
	2

	
	d. Biscuits
	4
	3
	2
	-

	4.
	Which game do you play at home?
	
	
	
	

	
	a. Carrom board
	11
	9
	2
	1

	
	b. Chess
	9
	5
	4
	3

	
	c. Cricket
	6
	11
	3
	7

	
	d. Computer games
	1
	2
	2
	-

	5.
	Which foods do you buy often from shops?
	
	
	
	

	
	a. Ships
	5
	10
	3
	1

	
	b. Puffs
	14
	3
	2
	1

	
	c. Ice-cream
	-
	4
	4
	5

	
	d. None of the above
	8
	10
	2
	4

	6. 
	How often do you skip your breakfast?
	
	
	
	

	
	a. Daily 
	9
	2
	3
	1

	
	b. Once a week
	2
	3
	2
	2

	
	c. Occasionally
	5
	7
	4
	2

	
	d. Never
	11
	15
	2
	6

	7.
	How often do you include greens in your diet?
	
	
	
	

	
	a. Daily 
	10
	12
	3
	3

	
	b. Once a week
	3
	8
	3
	3

	
	c. Occasionally
	3
	2
	2
	3

	
	d. Never
	11
	5
	3
	2

	8.
	How often do you include fruits and vegetables in you diet?
	
	
	
	

	
	a. Daily 
	8
	12
	4
	5

	
	b. Once a week
	10
	8
	3
	2

	
	c. Occasionally
	7
	5
	3
	2

	
	d. Never
	2
	2
	1
	2

	9.
	Do you drink milk? If Yes,
	
	
	
	

	
	a. Once a day
	13
	11
	4
	3

	
	b. Twice a day
	4
	10
	3
	4

	
	c. Thrice a day
	-
	2
	2
	3

	
	d. Never
	10
	4
	2
	1

	10. 
	Who makes the decision of food choice?
	
	
	
	

	
	a. Parents
	8
	12
	3
	4

	
	b. Friends
	7
	8
	3
	4

	
	c. Yourself
	10
	7
	3
	3

	
	d. Others
	2
	-
	2
	-


It was inferred from the table that five overweight boys and four overweight girls ate idly for breakfast before education and the number had increased to 12 and six respectively after education.

Eight overweight boys and four overweight girls ate nothing while watching TV before education and the number had increased to 12 and eight respectively after education.

Ten boys and three girls ate Sundal as snack in school before education and the number increased to 14 and six respectively.

Before education six boys and three girls played cricket at home while the number increased to 11 and seven respectively after education. 

Eight overweight boys and two overweight girls did not buy foods from shops before education and the number had increased to 10 and four respectively after education.

Before education 11 boys and two girls did not skip breakfast and the number increased to 15 and six respectively after education.

Ten boys and three girls ate greens daily before education and the number increased to 12 and six respectively after education.

Eight boys and four girls consumed fruit and vegetables daily before education and the number increased to 12 and five respectively. 

Four overweight boys and three overweight girls drank milk twice a day even before education and the number increased to ten and four respectively after education.

Before education eight overweight boys and three overweight girls ate foods with the decision of parents before education and the number had increased to 12 and four respectively after education.

10. PRACTICE OF SELECTED OBESE BOYS AND GIRLS            

 (7-9 YEARS) 

Table XVIII shows the practice of selected obese boys and girls (7 -9 years).

TABLE XVIII

PRACTICE OF SELECTED OBESE

BOYS AND GIRLS (7-9 YEARS)

	S.No.
	Questions
	Obese (N=34)

	
	
	Boys (20)
	Girls (14)

	
	
	Before
	After
	Before
	After

	1.
	Which food you eat often for breakfast?
	
	
	
	

	
	a. Poori
	3
	6
	2
	6

	
	b. Idly 
	4
	5
	2
	2

	
	c. Noodles
	10
	4
	7
	4

	
	d. Dosai
	3
	5
	3
	2

	2.
	What type of snack you eat often while watching TV?
	
	
	
	

	
	a. Chips
	3
	3
	4
	3

	
	b. Puffs
	8
	2
	5
	4

	
	c. Popcorns
	5
	7
	2
	3

	
	d. Nothing
	4
	8
	3
	4

	3.
	What snacks you take to school?
	
	
	
	

	
	a. Sundal
	5
	9
	3
	4

	
	b. Murukku
	6
	5
	4
	4

	
	c. Cake
	6
	4
	4
	4

	
	d. Biscuits
	3
	2
	3
	2

	4.
	Which game do you play at home?
	
	
	
	

	
	a. Carrom board
	4
	5
	3
	3

	
	b. Chess
	8
	5
	4
	3

	
	c. Cricket
	5
	6
	4
	5

	
	d. Compute games
	3
	4
	3
	3

	5.
	Which foods do you buy often from shops?
	
	
	
	

	
	a. Ships
	3
	7
	5
	3

	
	b. Puffs
	6
	3
	2
	2

	
	c. Ice-cream
	7
	4
	3
	4

	
	d. None of the above
	4
	6
	4
	5

	6. 
	How often do you skip your breakfast?
	
	
	
	

	
	a. Daily 
	2
	5
	2
	1

	
	b. Once a week
	4
	4
	3
	3

	
	c. Occasionally
	10
	5
	4
	4

	
	d. Never
	4
	6
	5
	6

	7.
	How often do you include greens in your diet?
	
	
	
	

	
	a. Daily 
	4
	5
	3
	2

	
	b. Once a week
	3
	4
	3
	4

	
	c. Occasionally
	7
	4
	4
	8

	
	d. Never
	6
	7
	4
	-

	8.
	How often do you include fruits and vegetables in you diet?
	
	
	
	

	
	a. Daily 
	8
	10
	5
	5

	
	b. Once a week
	4
	4
	4
	3

	
	c. Occasionally
	3
	5
	3
	3

	
	d. Never
	5
	1
	2
	3

	9.
	Do you drink milk? If Yes,
	
	
	
	

	
	a. Once a day
	4
	3
	3
	4

	
	b. Twice a day
	5
	7
	5
	5

	
	c. Thrice a day
	4
	5
	3
	3

	
	d. Never
	7
	5
	3
	2

	10. 
	Who makes the decision of food choice?
	
	
	
	

	
	a. Parents
	6
	8
	4
	5

	
	b. Friends
	4
	6
	4
	3

	
	c. Yourself
	4
	5
	4
	3

	
	d. Others
	6
	1
	2
	3


It was inferred from the table that three obese boys and two obese girls ate idly for breakfast before education and the number had increased to six and six respectively after education.

Four obese boys and three obese girls ate vegetable salad while watching TV before education and the number had been increased to eight and four respectively after education.

Five boys and three girls ate Sundal as snack in school before education and the number increased to nine and four respectively.

Before education five boys and four girls played cricket at home while the number increased to six and five respectively after education.

Four obese boys and six obese girls did not buy foods from shops before education and the number had increased to four and five respectively after education.

Before education four boys and five girls did not skip breakfast and the number increased to six and six respectively after education.

Four boys and three girls ate greens daily before education and the number increased to five and two respectively after education.

Eight boys and five girls consumed fruit and vegetables daily before education and the number increased to ten and five respectively. 

Five obese boys and five obese girls and drink milk twice a day even before education and the number increased to seven and five respectively after education.

Before education six obese boys and four obese girls ate foods with the decision of parents before education and the number had increased to eight and five respectively after education.

11. PRACTICE OF SELECTED OVERWEIGHT BOYS AND GIRLS (10-12 YEARS) 


Table XIX shows the practice of overweight boys and girls (10 -12 years) 

TABLE XIX

PRACTICE OF SELECTED OVERWEIGHT

BOYS AND GIRLS (10-12 YEARS)

	S.No.
	Questions
	Overweight (N=57)

	
	
	Boys (34)
	Girls (23)

	
	
	Before
	After
	Before
	After

	1.
	Which food you eat often for breakfast?
	
	
	
	

	
	a. Poori
	6
	6
	4
	3

	
	b. Idly 
	12
	21
	9
	10

	
	c. Noodles
	15
	4
	8
	4

	
	d. Dosai
	1
	3
	2
	6

	2.
	What type of snack you eat often while watching TV?
	1
	
	
	

	
	a. Chips
	8
	4
	8
	7

	
	b. Puffs
	9
	5
	4
	2

	
	c. Popcorns
	3
	9
	4
	3

	
	d. Nothing
	14
	16
	7
	11

	3.
	What snacks you take to school?
	
	
	
	

	
	a. Sundal
	17
	18
	8
	12

	
	b. Murukku
	10
	8
	3
	4

	
	c. Cake
	4
	4
	7
	4

	
	d. Biscuits
	3
	4
	5
	3

	4.
	Which game do you play at home?
	
	
	
	

	
	a. Carrom board
	12
	9
	4
	7

	
	b. Chess
	5
	4
	4
	1

	
	c. Cricket
	15
	16
	8
	10

	
	d. Compute games
	2
	5
	7
	5

	5.
	Which foods do you buy often from shops?
	
	
	
	

	
	a. Ships
	8
	3
	6
	2

	
	b. Puffs
	2
	12
	5
	5

	
	c. Ice-cream
	12
	7
	4
	7

	
	d. None of the above
	12
	12
	8
	9

	6. 
	How often do you skip your breakfast?
	
	
	
	

	
	a. Daily 
	4
	3
	3
	3

	
	b. Once a week
	11
	11
	6
	3

	
	c. Occasionally
	9
	9
	7
	8

	
	d. Never
	10
	11
	7
	9

	7.
	How often do you include greens in your diet?
	
	
	
	

	
	a. Daily 
	12
	14
	7
	8

	
	b. Once a week
	8
	4
	7
	7

	
	c. Occasionally
	12
	7
	3
	3

	
	d. Never
	2
	9
	6
	5

	8.
	How often do you include fruits and vegetables in you diet?
	
	
	
	

	
	a. Daily 
	8
	10
	8
	10

	
	b. Once a week
	2
	6
	4
	5

	
	c. Occasionally
	4
	3
	3
	2

	
	d. Never
	20
	15
	8
	6

	9.
	Do you drink milk? If Yes,
	
	
	
	

	
	a. Once a day
	10
	12
	5
	6

	
	b. Twice a day
	16
	17
	7
	8

	
	c. Thrice a day
	7
	4
	5
	5

	
	d. Never
	1
	1
	6
	4

	10. 
	Who makes the decision of food choice?
	
	
	
	

	
	a. Parents
	5
	7
	8
	10

	
	b. Friends
	6
	8
	7
	2

	
	c. Yourself
	10
	10
	5
	5

	
	d. Others
	13
	9
	3
	6


It was inferred from the table that 12 overweight boys and nine overweight girls ate idly for breakfast before education and the number had increased to 21 and ten respectively after education.

Fourteen overweight boys and seven overweight girls ate nothing while watching TV before education and the number had increased to 16 and 11 respectively after education.

Seventeen boys and eight girls ate Sundal as snack in school before education and the number increased to 18 and 12 respectively.

Before education 15 boys and eight girls played cricket at home while the number increased to 16 and ten respectively after education. 

Twelve overweight boys and eight overweight girls did not buy foods from shops before education and the number had increased to 12 and nine respectively after education.

Before education ten boys and seven girls did not skip breakfast and the number increased to 11 and nine respectively after education.

Twelve boys and seven girls had ate greens daily before education and the number increased to 14 and eight respectively after education.

Eight boys and eight girls consumed fruit and vegetables daily before education and the number increased to ten and ten respectively. 

Sixteen overweight boys and seven overweight girls drank milk twice a day even before education and the number increased to 17 and eight respectively after education.

Before education five overweight boys and eight overweight girls ate foods with the decision of parents before education and the number had increased to seven and 10 respectively after education.

12. PRACTICE OF SELECTED OBESE BOYS AND GIRLS            

(10-12 YEARS) 


Table XX shows the practice of selected obese boys and girls (10 -12 years).

TABLE XX

PRACTICE OF SELECTED OBESE

BOYS AND GIRLS (10-12 YEARS)

	S.No.
	Questions
	Obese (N=35)

	
	
	Boys (19)
	Girls (16)

	
	
	Before
	After
	Before
	After

	1.
	Which food you eat often for breakfast?
	
	
	
	

	
	a. Poori
	7
	3
	4
	3

	
	b. Idly 
	8
	10
	7
	8

	
	c. Noodles
	2
	3
	3
	3

	
	d. Dosai
	2
	3
	2
	2

	2.
	What type of snack you eat often while watching TV?
	
	
	
	

	
	a. Chips
	4
	6
	5
	5

	
	b. Puffs
	2
	2
	3
	2

	
	c. Popcorns
	5
	2
	2
	2

	
	d. Nothing
	8
	9
	6
	7

	3.
	What snacks you take to school?
	
	
	
	

	
	a. Sundal
	9
	11
	8
	9

	
	b. Murukku
	5
	3
	4
	3

	
	c. Cake
	4
	2
	3
	3

	
	d. Biscuits
	1
	3
	1
	1

	4.
	Which game do you play at home?
	
	
	
	

	
	a. Carrom board
	4
	3
	2
	1

	
	b. Chess
	3
	1
	7
	5

	
	c. Cricket
	4
	6
	6
	7

	
	d. Compute games
	8
	9
	1
	3

	5.
	Which foods do you buy often from shops?
	
	
	
	

	
	a. Ships
	1
	2
	4
	1

	
	b. Puffs
	4
	3
	-
	2

	
	c. Ice-cream
	4
	2
	4
	4

	
	d. None of the above
	10
	12
	8
	9

	6. 
	How often do you skip your breakfast?
	
	
	
	

	
	a. Daily 
	3
	5
	1
	2

	
	b. Once a week
	4
	3
	1
	2

	
	c. Occasionally
	5
	3
	7
	4

	
	d. Never
	7
	8
	7
	8

	7.
	How often do you include greens in your diet?
	
	
	
	

	
	a. Daily 
	8
	10
	8
	10

	
	b. Once a week
	2
	5
	4
	2

	
	c. Occasionally
	4
	2
	3
	2

	
	d. Never
	5
	2
	1
	2

	8.
	How often do you include fruits and vegetables in you diet?
	
	
	
	

	
	a. Daily 
	7
	8
	7
	8

	
	b. Once a week
	8
	7
	6
	3

	
	c. Occasionally
	3
	4
	3
	2

	
	d. Never
	1
	-
	-
	3

	9.
	Do you drink milk? If Yes,
	
	
	
	

	
	a. Once a day
	5
	2
	5
	5

	
	b. Twice a day
	8
	10
	4
	5

	
	c. Thrice a day
	3
	7
	6
	2

	
	d. Never
	3
	-
	1
	4

	10. 
	Who makes the decision of food choice?
	
	
	
	

	
	a. Parents
	8
	9
	6
	7

	
	b. Friends
	4
	5
	5
	4

	
	c. Yourself
	4
	3
	3
	2

	
	d. Others
	3
	2
	2
	3


It was inferred from the table that eight obese boys and seven obese girls ate idly for breakfast before education and the number had increased to 10 and 8 respectively after education.

Eight obese boys and six obese girls ate nothing while watching TV before education and the number had increased to nine and seven respectively after education.

Nine boys and seven girls ate Sundal as snack in school before education and the number increased to 11 and nine respectively.

Before education four boys and six girls played cricket at home while the number increased to six and seven respectively after education. 

Ten obese boys and eight obese girls did not buy foods from shops before education and the number had increased to 12 and nine respectively after education.

Before education an equal number of boys and girls (7) did not skip breakfast and the number increased to eight respectively after education.

An equal number of boys and girls (8) ate greens daily before education and the number increased to ten and ten respectively after education.

An equal number of boys and girls (7) consumed fruit and vegetables daily before education and the number increased to eight respectively. 

Eight obese boys and four obese girls drank milk twice a day even before education and the member increased to ten and five respectively after education.

Before education eight obese boys and six obese girls ate foods with the decision of parents before education and the number had increased to nine and seven respectively after education.

Table XXI and Figure VI presents the mean change in practice before and after nutrition education.

TABLE XXI

MEAN CHANGE IN PRACTICE BEFORE AND AFTER

 NUTRITION EDUCATION

    








Total Score = 10

	Category
	Before

Education

Mean ( SD
	After Education

Mean ( SD
	‘t’

value

	Obese 

7 – 9 years (N=34)

10 – 12 Years (N=35)
	5.68 ( 1.87

6.31 ( 1.36
	5.82 ( 1.73

6.66 ( 1.51
	0.33 NS
0.89 NS

	Overweight 

7 – 9 years (N=38)

10 – 12 years (N=57)
	4.55 ( 1.62

4.82 ( 1.90
	4.63 ( 1.66

4.97 ( 2.09
	0.20 NS
0.40 NS


 NS - Not Significant 

It was evident from the above table that there was no improvement in practice after imparting nutrition education in both obese and overweight children. Statistical analysis with reference to obese and overweight children revealed a non significant level between the initial and final values.

The results of the study revealed that nutrition education for a period of three months did not have any impact on the practice of selected obese and overweight children. 

It can be inferred from the study that nutrition education conducted for a period of three months using the newly developed software changed the nutritional knowledge and attitude of the obese and overweight children, but with regard to change in practice there was no impact which stresses on the requirement of a long term intervention.

MEAN CHANGE IN PRACTICE BEFORE AND AFTER NUTRITION EDUCATION
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V. SUMMARY AND CONCLUSION

The present study entitled “Development and Evaluation of a Software on Obesity Management for School Going Children” is summarized as follows:

A total of 2144 children in the age group of 7 – 12 years were selected from 4 schools of Coimbatore city and screened for obesity and overweight by assessing their body mass index. Based on their BMI percentiles, 69 children were found to be obese and 95 children were found to be overweight. Socio-economic background, dietary pattern and physical activity pattern of selected obese and overweight children were elicited by administering an interview schedule. The initial nutritional knowledge, attitude and practice of the selected children were assessed through a questionnaire which consisted of 30 multi-choice questions.  Nutrition education on general health and nutrition, concept of overweight and obesity, causes and consequences of obesity, diet modification, importance of physical activity, foods to be avoided and included was imparted to obese and overweight children using a newly developed software.  The impact of the software was evaluated by the same questionnaire after a period of three months.

Salient features of the study are as follows:

· Prevalence of obesity and overweight among children (7 – 12 years) from 4 schools reveal that out of 2144 children screened, 187 children  (8.7%) were found to be obese and 261 (12.1%) children were overweight. one thousand one hundred and sixty one (54.1%) were normal while 535 children (25%) were underweight.

· In the age group of 7 – 9 years, the prevalence of overweight and obesity among boys was found to be 28.4 percent and 29 percent respectively and the prevalence of overweight and obesity among girls was found to be 11.5 percent and 20.2 percent respectively.  

· The prevalence of overweight and obesity among boys of   10 – 12 years were found to be 35.7 percent and 27.5 percent and that of girls was 24.2 percent and 23.1 percent respectively. It was observed that the prevalence of overweight and obesity were higher in boys when compared to girls.

· Fifty five percent of obese and 54.7 percent of overweight belonged to nuclear families and the remaining belonged to joint families.

· Majority of the head of the families of obese (82.6%) and overweight (87.3%) had college education which was followed by higher secondary education (14.4%) and (7.3%) and high school education 2.8 percent and 5.2 percent respectively. 

· Of the 69 obese and 95 overweight children studied, 36.2 percent and 33.6 percent of the head of the families were professionals, whereas 36.2 percent and 50.5 percent respectively were businessmen, 27.5 percent and 15.7 percent respectively were government employees. 

· Majority (89.8 %) and (83.1%) of families of obese and overweight children respectively had a monthly income of more than Rs.7,500, whereas 10.l percent and 16.8 percent families of obese and overweight children earned >Rs.4,500 but < Rs.7,500. 

· Majority (89.8%) and (83.1%) of families of obese and overweight children belonged to high income group which indicated that the prevalence of obesity was higher among the high income group.

· Majority (94.2%) of obese and (85.2%) of overweight children belonged to the families who spent >Rs.2,000 of their monthly income on food while 5.7 percent of obese and 14.7 percent of overweight children belonged to the families who spent >Rs.1,000 but <Rs.1,500 for their food and the percent of the families who spent <Rs.1,500 for their food was negligible.

· Fifty five percent of obese and 46.3 percent of overweight children were non-vegetarians followed by 36.2 percent of obese and 41 percent of overweight children being vegetarians, whereas 8.6 percent obese and 12.6 percent overweight children were ova-vegetarians respectively.

· 4.3 percent and 9.4 percent of selected obese and overweight children respectively skipped breakfast and 7.2 percent of obese and 9.4 percent of overweight children did not eat their lunch. 8.6 percent of obese and 7.3 percent of overweight children, did not consume their dinner, while 13 percent and 13.6 percent of obese and overweight children respectively did not skip their meals regularly.

· Fifty five percent of obese and 54.7 percent of overweight children ate snacks once a day, whereas 30 percent and 31.5 percent of obese and overweight children respectively consumed snacks twice a day while 16 percent obese and 13.6 percent overweight children consumed snacks thrice a day. It was observed that a negligible percentage of obese and overweight children did not consume snacks.

· Thirty eight obese and 46 overweight children played computer games while 26 obese and 27 overweight children played carom whereas 39 obese and 22 overweight children played chess respectively.

· Twenty six obese and 33 overweight children played cricket whereas 15 obese and 37 overweight children played badminton. 

· Sixteen obese and 43 overweight children played football while 8 obese and 31 overweight played tennis and 3 obese and 14 overweight children involved in running.

· An increase in nutritional knowledge was observed after imparting nutrition education in both obese and overweight children. Statistical analysis with reference to obese and overweight children revealed a significant increase at one percent level between the initial and final values.

· An increase in nutritional attitude was found after imparting nutrition education in both obese and overweight children. Statistical analysis with reference to obese and overweight children revealed a significant increase at one percent level between the initial and final values.

· No changes in practice in both obese and overweight children were observed after imparting nutrition education. Statistical analysis with reference to obese and overweight children revealed a non significant level between the initial and final values.

In conclusion, nutrition education conducted for a period of three months using the newly developed software had an impact on the nutritional knowledge and attitude of the selected obese and overweight children but not on the practice of the obese and overweight children. The study indicates that the nutrition education, in particular computer assisted instruction as a weight management strategy will be more effective on a long term and inturn will modify the behaviour of children resulting in weight reduction, paving way for healthier children and a healthier world. 

Future recommendations

· Animated film on obesity management can be developed 

· Awareness on obesity management can be created among adolescents

· Nutrition education can be conducted for Principals, School Teachers and Parents.

· A website on obesity management can be created.

· Awareness on obesity can be created on a large scale using mass media. 
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APPENDIX  I

AVINASHILINGAM UNIVERSITY FOR WOMEN
COIMBATORE, 641043
DEPARTMENT OF FOOD SCIENCE AND NUTRITION
INTERVIEW SCHEDULE TO ASSESS THE SOCIO-ECONOMIC AND DIETARY PATTERN OF SCHOOL CHILDREN (7 – 12 YEARS) 
A.
SOCIO-ECONOMIC PROFILE


1. Name of the student

:


2. Standard and Section

:


3. Name of the School

:


4. Date of Birth and Age

:


5. Sex



:
Male / Female


6. Residential Address

:


7. Type of Family


:
Nuclear (
Joint (

8. Background information of the family

	S.No.
	Name of the father and mother
	Age
	Education 
	Occupation
	Height in (cms)
	Weight in (kgs)

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	


          9. Total Monthly income of the Family

:
Rs.

        10. Money spent by the family per month on food
:
Rs.

B.       DIETARY PATTERN OF THE STUDENT (Please tick)
1.
Are you a 


a) Vegetarian


b) non-vegetarian


c) Vegetarian but eat egg

2.
How many meals do you eat in a day?


a)2

b) 3

c) 4

3.
Indicate the meal that you generally skip in a day?


a) Breakfast

b) Lunch
c) Dinner

4.
How many times do you eat snacks in a day?


a) Once
b) twice
c) thrice

5.
Type of games played:

	Sports and Games
	Tick the games

	1. Chess

2. Carrom Board

3. Computer Games 

4. Cricket

5. Badminton

6. Running

7. Tennis

8.Football

9. Any other, specify
	


APPENDIX  II

AVINASHILINGAM UNIVERSITY FOR WOMEN, COIMBATORE, 641043
DEPARTMENT OF FOOD SCIENCE AND NUTRITION
QUESTIONNAIRE TO ASSESS THE 

NUTRITIONAL KNOWLEDGE, ATTITUDE AND PRACTICE 

Name of the student
           :

Standard & Section
           :

Name of that school 
:

Gender


:

Male


Female

Age



:

Residential Address            :
PLEASE TICK THE CORRECT ANSWER

1. Which of these is a main source of energy

a) Carbohydrates
b) Proteins
c) Minerals 
d) Vitamins

2. Which among these are fat rich foods?

a) Fruits

b) Vegetables

c) Oils

d) Cereals

3. A rich source of protein is

a) Vegetables

b) Milk

c) Potatoes
d) Oils

4. Fried foods contain high amounts of

a) Fiber

b) Carbohydrates
c) Fat

d) Minerals

5. Green leafy vegetables are rich in

a) Proteins

b) Carbohydrates
c) Vitamins & Minerals
d) Fat

6. Which among these is nutritious?

a) Puffs
b) Potato Chips
c) Fruits & Vegetables   d) Soft drinks

7. Skipping of breakfast will result in

a) Good concentration
b) Decreased activity

c) Good memory

d) Increased activity
8. Less physical activity leads to

a) Overweight 
b) Tiredness 

c) Dental caries
d) Underweight

9. Packed snacks are rich in

a) Salt


b) Sugar

c) Proteins 

d) Vitamins

10. Which among these is a rich source of calcium?

a) Milk

b) Biscuits

c) Cake

d) Puffs

11. This is a rich source of iron

a) Dates

b) Noodles

c) Soft drinks

d) Ice-cream

12. Which game involves more physical activity?

a) Chess

b) Videogames
c) Cricket 

d) Computer games

13. overweight and obesity is due to

a) Lack of physical activity

b) Less eating

c) Eating protein rich foods

d) Eating low calorie food

14. Excess body weight  can be reduced through

a) Sleeping 

b) Eating more
c) Watching TV
d) Exercise

15. Which food is rich in protein?

a) Sundal

b) Potato chips
c) Noodles

d) Ice-cream

16. Sprouted gram is a good source of

a) Protein

b) Fat


c) Ascorbic acid 
d) Calcium

17. Among these foods which do you like that most?

a) Chips

b) Fruits

c) Vegetables

d) Sundal

18. Which food makes you healthy?

a) Puffs

b) Vegetable salad
  c) Soft drinks
d) Pizza

19. On what basis do you select the snacks?

a) TV advertisement


b) Friends Influence


c) Parents buy for you
           d) Nutritious
20. Which drink is more nutritious?

a) Bottled drinks

b) Tetra pack drinks

c) Fresh fruit juice

d) Canned juice
21. Which food you eat often for breakfast?
a) Poori

d) Idly


c) Noodles 

d) Dosa

22. What type of snack you eat often while watching T.V?

a) Chips

b) Puffs

c) Popcorns

d) Nothing
23. What snacks you take to school?

a) Sundal

b) Murukku

c) Cake

d) Biscuits

24. Which game do you play at home

a) Carrom board
b) Chess

c) Cricket 
d) Computer games

25. Which foods do you buy often from shops?

a) Chips

b) Puffs

c) Ice-cream
d) None of the above

26. How often do you skip your breakfast?

a) Daily

b) Occasionally 
c) Once a week
d) Never

27.      How often do you include greens in your diet?

a) Daily

b) Once a week
c) Occasionally
d) Never
28.      How often do you include fruits and vegetables in your diet?

a) Daily

b) Once a week
c) Occasionally
d) Never
29.      Do you drink milk?

If yes, 

a) Once a day

b) Twice a day
c) Thrice a day
d) Never
30.      Who makes the decision of food choice?

a) Parents

b) Friends

c) Yourself

d) Others
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