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1.  INTRODUCTION

Health of all is an enduring vision that recognizes the oneness of humanity and therefore there is a need to promote health universally. Through out the twenty first century the health science focused primarily on curing diseases with powerful drugs, more sophisticated diagnostic tests and more effective therapies. According to WHO today’s emphasis is on health expectancy rather than life expectancy (WHO, 2007).

Adolescence is defined as the period of life beginning with the appearance of secondary sex characteristics and ending with the cessation of somatic growth (Spear, 2004).The ages of adolescence vary by culture. WHO defines adolescence as the period of life between 10 and 19 years   of age. 

The largest generation of adolescents in history 1.2 billion strong is preparing to enter adulthood in a rapidly changing world. Their educational and health status, their readiness to take on adult roles and responsibilities, and the support they receive from their families, communities and governments will determine their own future and the future of their countries (UNreports, 2003).


By 2020, the share of adolescents in the total population of Asia will be 24 percent (Anusuya, 2004). During the period of puberty, the body has increased need for calories and nutrients like protein, calcium, iron, folate and zinc. Iron and calcium are particularly important nutrients during adolescence. Increased physical activity combined with poor eating habits and onset of menstruation to contribute to accentuating the potential risk of adolescent’s poor nutrition (Bhaskaran, 2001).

Eating disorders and unhealthy eating behaviours such as restrictive dieting, overeating and the use of harmful weight control behaviours represent major health concerns affecting adolescents (Striegel, 1997). Eating disorders typically begin between the ages of 14 and 20 years. It is estimated that for adolescents, eating disorders constitute the third most common chronic disease after obesity and asthma (Golden, 1997).

Adolescents often feel uncomfortable with their rapidly changing bodies, yet at the same time, they want to be like their most perfect               peers and cultural idols. Their sense of worth may be derived                    from feelings about their own physical attributes, a trait that causes them to be vulnerable to secure distortions if an eating disorder develops  (Story, 2002).

Current dietary patterns in some adolescent girls can result in restricted calorie intakes that are potentially harmful, especially when protein sources are used to meet energy needs. Micronutrients (i.e Vitamins & Minerals) play an important role in the growth of adolescents. Because of accelerated muscular, skeletal and endocrine development, calcium needs are greater during puberty and adolescence than during childhood and adult years (Lytle, 2002).

During adolescence, attitude towards personal appearance plays an important role in the self-esteem. Many adolescents become preoccupied with their body weight and attempt to achieve the ideal physique because of social and cultural norms, reinforced by media messages emphasizing a thin and physically fit body. This pre occupation influences their dieting and eating behaviours (Tomori et al., 2000).

Most nutritional problems in adolescents are related to the consumption of too much “junk foods”, or food with limited or no nutritive value. Most junk food is characterized by high levels of fats, particularly saturated fats and refined sugar. In addition, most adolescents eat very few fruits and vegetables per day or choose items with low nutritive value (USDHHS, 2004).

High soft drink consumption in the adolescent population contributes to low calcium intake because of the likelihood that soda is being substituted for milk. The risk of developing osteoporosis depends particularly on how much bone mass is built early in life. Girls build 92% of their bone mass by age of 18, but inadequate intake of calcium may limit their ultimate bone growth (Golden, 2000).

Dental caries is an infectious disease and adolescence is a period in which the risk for dental caries remains especially high. Adolescent’s diet with high sugar contributes to high risk factor and soft drinks, caffeine are potential to develop dental caries (Majewski, 2001).

Eating disorders in general and anorexia and bulimia nervosa in particular are complex problems, involving behavioural, cognitive and emotional issues (Murika et al., 2000).

It is estimated that by the average children reach teenage years, they have viewed 1,00,000 food commercials, most of them for products with high concentrations of fat and simple carbohydrates. Television & magazines have a greater influence on adolescents eating habits than any other forms of mass media (French et al., 2002).

Adolescent girls are at particularly high risk of malnutrition because of gender discrimination in distribution of access to food within the family (Nutrition Foundation of India, 1996).

The global average reflects a wide range of prevalence levels, with the prevalence of overweight in Africa and Asia averaging below 10% and in the Americans and Europe above 20%. The proportion of school-age children affected will almost double by 2010compared with most recently available surveys from the late 1990s up to 2003. By 2010 it is estimated that 26 million children in European Countries will be overweight, including 6.4 million who will be obese (Kosti et al., 2006).

Mean waist circumference and waist height ratio and the prevalence of abdominal obesity among US children and adolescents greatly increased between 1998-1994 and 1999-2004(Ford et al., 2006). 

The prevalence of overweight and obesity among the affluent children in Amritsar was as high or higher as in some industrialized countries (Sidhu, 2000). Rafi (2003) says that the prevalence of overweight was 9.6% and obesity was 6% among adolescent went girls in Chennai in 1981 and 1998. 

The study conducted by Gan et al. (2004) shows that the prevalence of underweight was highest among the Indian students (24.9%), followed by Malayas (18.9%) and Chinese (9.5%). The results showed that both the problems of under and over nutrition co-exist in the capital city of Malaysia. The promotion of healthy eating and physical activities is required to address the problems of under and over nutrition in order to build up a strong and healthy nation in the future. Disability adjusted life years lost. Africa and parts of Asia bear 71% of the global mortality burden, 65% of the disability adjusted life years lost, where as North America bears 1.4% of the global burden (Stoltzfus, 2003).

Nutritional anaemia is one of the India’s major public health problems. The prevalence of anaemia is more than 60% among adolescent girls (Chandrawati, 2007). 

Kanani et al(2000) states that about 70% of adolescent girls are anaemic in India. Sen (2006) opines that about 67% of adolescent girls were anaemic with the mean hemoglobin level of 11.32 g/dL in the state of Gujarat. Sigman (2002), Knowledge attitude and behaviour must be addressed while guiding adolescents towards acquiring healthful habits. 

Adolescents do have special meaning for ‘dieting’ and healthy dieting refers to less dietary fat, more fruits and vegetables and unhealthy eating patterns refers to “starvation” and skipping of meals. Adolescents should be clearly educated of what diet is .Adolescent should be treated to come out of psychological factors and eating behaviours should be changed (Neumark, 2000).
Nutrition education is a key element to promote life long healthy eating and exercise behaviours and should start from the early stages of life (Hornac, 1997).

The awareness about nutrition can be created through nutrition education programmes. Nutrition education is an integral part of all nutrition intervention programmes. For the success of nutrition education it is necessary to make it pragmatic by studying the food habits                   and modifying according to the local availability and dietary pattern (Bargale et al., 2005).

The Hypothesis set for the present study through Health Oriented Education Programme, the knowledge, attitude and practice can improve the health status of the selected sample.

This provoked the investigator to undertake the study “Formulation & Evaluation of Health Oriented Education Programme for selected Under weight and Over weight school going adolescents (VIth  to IXth standard)” With the following objectives :  To
1. identify the underweight and overweight adolescents in the selected schools by taking anthropometric measurements.

2. develop a checklist to find out the existing nutritional knowledge of the selected sample.

3. develop health oriented educational material to improve their knowledge.

4. impart nutrition education to the selected sample who are under weight at the risk of under weight and over weight.
5. educate parents on health life style for adolescents.
6. assess the impact of Health Oriented Education Programme (HOEP) on selected sample.

2.  REVIEW AND LITERATURE

The literature pertaining to the study “Formulation and Evaluation of Health Oriented Education Programme on selected underweight & overweight school going adolescents (VIth to IXth standard)” were reviewed under the following headings.

1. Lifestyle pattern and dietary pattern of adolescents.

2. Prevalence of nutritional disorders.

3. Consequences of nutritional disorders.

4. Nutrition education – a mile stone to overcome the problems.

1. Lifestyle pattern and dietary pattern of adolescents

American Dietetic Association (2001) states that, consuming a wide variety of foods is preferred to nutrient supplementation as a method for obtaining adequate vitamins and minerals. But adolescents do not consume nutrient dense foods and usually have inadequate intakes of many vitamins and minerals.


Healey et al (2001) quotes that low nutrient dense beverage ingestion by adolescents appeared to reduce bone mineral accrual and bone mineral content in teenage girls by replacing milk beverages.


Real or imagined, adolescents self-consciousness focus can result in the development of negative feelings, criticism and low self-worth often associated with suicidality (Robin et al., 2005).


Ryan et al (2007) suggests that, neighbourhood walk ability was related to adolescent’s physical activity, similar to findings for adults. But recreation variables were not related to physical activity and BMI was not explained by environmental variables.


Chang gung institute of technology (2003), revealed that family structure and female gender are significant variables affecting adolescent health related behaviour research results are useful in intervention strategies to assist adolescents in single parent families. 


Straus et al.(2007) opines that, the greater psychological well-being and fewer unhealthy weight control behaviours are associated with making family time at meals a priority, creating a positive mealtime atmosphere and retraining from weight commentary.


Chitra et al. (2007) reports that over half of the school children skip breakfast frequently, the main reason being getting up late. Children who consumed breakfast have higher daily intakes of energy and protein then children who skipped breakfast. These data confirm the importance of breakfast to overall dietary quality and adequacy in school-aged children.

Dorthy et al (2006) viewed that, the dietary intake among the Greek high school student population is high both in saturated and monounsaturated fatty acids with intakes in many macro and micro-minerals, especially in female adolescents, that do not meet the standards of adequacy and that it reflects the dietary intake and eating patterns observed in adolescents in other developed countries.


Izerbigie (2006) says that the essence of eating among the people is mainly to gain weight. The era of snack bars and junk food created more problems of weight gains. With the advent of technology, this belief is giving way to build good body image, which involves working to become slim. People are getting to be more concerned with losing weight. Sometimes this involves the use of unconventional methods.

Teenagers need to participate in at least 30 minutes of physical activity each day. Physical activity however does not have to consist of structured exercises. Any movement counts as physical activity. Teenagers, who resist traditional forms of exercise, must not be aware that other activities, such as dancing or shopping, also contribute to fitness (Anding, 2001).


Spear et al.(2002) reveals that, physical activity can lead to improved body composition (i.e increased lean muscle mass, reduced total body fat) and can help reduce other coronary heart disease (CHD) risk-factors among adolescents. Physical activity plays a substantial role in the development of bone mass during adolescence and can help maintain the structure and functional strength of bone.


Patrick et al.(2002) points out to promote physical activity in adolescents, make physical activity enjoyable, help adolescents succeed and increase their confidence in their ability to be physically active, help them learn about the benefits of physical activity and to develop positive attitude towards it, help them to overcome barriers that keep them from being physically active.

2.  Prevalence of nutritional disorders

National nutrition Monitoring Bureau reports that, the extent of under nutrition was high among rural adolescents and was higher among boys than girls. Adolescent girls in the rural area could be at great risk of nutritional stresses because of early marriage and early conception before completion of their physical growth. (Venkaiah et al., 2002)


The prevalence of overweight and at risk status among children and adolescents have rapidly increased over the past 40 years. National health and Nutrition Examination Survey estimates that 30.4 percent of the adolescents and young adults 12 to 19 years of age are overweight or at the risk for becoming overweight. Black and Hispanic children are much more likely to be overweight than white children. Multiple non-behavioural risk factors for overweight in children include sex, race ethnicity, socio-economic status and having parents who are obese (NHANES, 2002)


In India, the overall prevalence of obesity and overweight was 11.1 percent and 14.2 percent  respectively. The prevalence of obesity as well as overweight was higher in boys as compared to girls. Prevalence of obesity decreased significantly with age, from 28.5 percent  at 9 years to 7.67 at 14 years, rising at 15 years to 12.1percent (Chhatwal et al.,2004). Supriya reveals that 16 percent of boys and 18 percent of girls were over weight in Chennai. 

Gilman et al (2001) opines that, Adolescents who were breast-fed fro more than 7 months or had more breast milk than formula milk were at lower risk for obesity during later childhood and adolescence.


As per story (2002), Adolescents with BMI’s at or above the 85th percentile for age, and sex, but less than the 95th percentile, are considered to be at risk for becoming overweight. These teenagers should be referred for second level screening which includes data on family history, blood-pressure, total cholesterol leave, any major change in BMI and concerns about weight.


Dawei (2001) views that In China the prevalence of under nutrition was 26.9 percent for schoolboys and 38.3% for school girls (7-18 years). There was a increase in these rates. The prevalence of overweight and obesity in young adults (BMI>25) Was increased from 9.7 percent to       14.9 percent. For urban area and from 6.15 percent  to 8.4 percent for rural areas. The prevalence of overweight was 24.5 percent for male and        21.4 percent for female in Japan (1995) and 28.7 percent  and 26 percent in Malaysia (1990). These results indicate that over nutrition is a growing problem in this region.


Xie et al.(2003) points out that, perceived underweight was more likely to occur in boys, where as perceived overweight was more likely to occur in girls, among Chinese adolescents.


According to Pappas (2006), a quarter of the population of Pakistan would be classified as overweight or obese with the use of Indo-Asian specific BMI cut off values. Optimal identification of those at risk of hypertension and diabetes and healthy targets may require the use of even lower BMI cut off values than those already proposed for an Indo-Asian population.


The children in Coordinated Approach To Child Health (CATCH) were markedly heavier and fatter than the National Health And Nutrition Examination Survey (NHANES-I) population and more comparable to NHANES_III population, especially those in the upper percentiles. American children especially African-American and His panic children, are becoming heavier and fatter. Preventive measures are warranted especially for high-risk youth (Stone et al., 2000).


As per Samaras (2001), obesity is increasing at a high rate in developed and developi8ng countries. Failure to change our priorities and current dietary practices will result in continued increases in overweight, chronic diseases and associated costs. Bagchi (2004) views that the prevalence figures of anaemia in Egypt, vary from a low of 14 percent to a high of over 42 percent among adolescents. Mackerras (2007) status that, in Australia prevalence of anaemia ranged between 6 percent and                  24 percent among girls aged 12-13 years.

In Egypt, anaemia, micro nutrient deficiencies of folate, Vitamin-B12 and Vitamin-A can co-exist (Bagchi, 2004). In Australia, the prevalence of anaemia ranged between 6 percent and 24.4 percent among girls aged 12-13 years (Mackerras et al., 2007). In Malaysia 20 percent of adolescents were anaemic (Foo et al., 2004).


Kaur et al. (2006) opines that, majority (53.8 %) of the adolescents in rural Wardha are thin and only 2.2 percent were overweight. Sahn et al. (2003) states that, mild anaemia was found among 12.4 percent of female students. Anaemia increased in those drinking tea immediately after meals and in those not drinking tea indicated poor iron reserves. Taking iron supplements, having history of anaemia increased amount of and duration of menstruation were associated with anaemia percentage of girls infected with parasites was 27.2 percent.

A higher percentage of anaemia was found among students with no parasites. Parasitic infestations were insignificantly associated with anaemia (Sahn,2003).


The prevalence of bulimic behaviours in Turkish late adolescents was less, but there was an increasing risk since they share western ideals of slimness and engage in dieting (Vnal et al., 2006).

3.Consequences of nutritional disorders:


A study on “Eating attitudes and psychological correlates among Turkish adolescents” states that, low self-esteem, high social physique, anxiety and high trait anxiety are related to abnormal eating behaviour. Further research should examine casual relationships between psychological characteristics and eating disorders (Full et al., 2004).


Utter et al (2007) opines that as canteen us was associated with frequent consumption of some high sugar/ high-fat foods, school canteens should be encouraged to offer more healthy food options, make healthier food cheaper and more desirable for students and limit the availability of less healthy foods.


As per Hanning et al (2007), high consumption of other foods, at the expense of nutrient dense foods may ultimately be contributing to the increased weights in childhood and adolescence. Whiting (2006) says that, low nutrient dense beverages such as carbonated drinks are increasing in the adolescent’s diet and concerns has been raised that these beverages, particularly colas, reduce bone mass.

 
According to Edlin et al (2000), concern about body image and losing weight can have adverse consequences, some of which include depression from low body esteem, low self worth, poor nutrition from extensive dieting, inadequate calcium and iron intake, under nutrition, anorexia, bulimia etc.


Hanley et al.(2000) views that, pediatric overweight is a harbinger of future diabetes risk and indicate a need for programs targeting primary prevention of obesity in children and adolescents.


Choudhary (2005) quotes that creating a healthy environment especially in schools that include increased physical activity would probably be the best intervention strategy to check under weight gain in adolescents.


Owyer et al.(2002) suggests that population based anticipatory guidance about weight should focus on all children in mid childhood, not only those at the upper extremes of weight those who are genetically lean and healthy should be encouraged to remain so. Maintenance or achievement of lightweight was associated with favourable changes in systolic blood pressure in CATCH children during adolescence. Those below the 5th percentile should be assessed and treated if eating disorders, under nutrition or chronic illness are present. Optimal weight and optimal health should not be confused.


Parcel et al (2002) reported that, there were small but noticeable gender and ethnic differences, tracking was stronger among boys and African American students. These results demonstrated that the children’s relative level of cardio-vascular risk remained stable over a 6-year period.


Blake et al (2007) stated that, feeding difficulties, inactivity and hypogonadism are predisposing factors for the development of poor bone health among individuals with change syndrome.


A study on “Morbidities associated with bullying behaviours in adolescents (School based study of American adolescents)” reports that, frequent participation in bullying behaviors, as a bully, a victim, or both was associated with poor health status (Shao, 2001).


Unver et al.(2006) quoted that, the prevalence of bulimic behaviours in Turkish adolescents was low, but there was an increasing risk, since they share western ideals of slimness and engage in dieting.


As per the study “Adolescents with eating disorders find comfort in herbal remedies”, 37 percent of the teens reported using herbal remedies for general health reason, Including improving memory and mood, avoiding caffeine and adding milk, prevention from getting sick, help getting to sleep and help with depression. Remedies used for these purposes include green and herbal teas, Echinacea, ginseng (Thyme et al., 2001).


Real or imagined, adolescent’s self-consciousness focus can result in the development of negative feelings, criticism, and low self worth often associated with suicidality (Robin et al., 2005). Mohan et al (2006) reports that, the intervention strategy for anemic adolescent population must address not only the problem of iron deficiency, but also deficiencies of other possible casual factors.

4. Nutrition Education – A mile stone to overcome the problems

Antony and Rao (2007) found a significant improvement in the nutrition related knowledge levels after the interventions, when compared to the baseline survey. The traditional method using print media such as folders, leaflets and charts was effective in improving the nutritional knowledge when compared to the intervention through Audio-visual CD. Thus, education on ill effects of aerated drinks, fast foods and the importance of nutrition during the adolescent phase should be emphasized in future programmes.


The use of intervention planning techniques, co-ordination of nutrition and physical education interventions, using technological advances such as CD-ROMS, Incorporation of policy changes into intervention efforts, and dissemination of effective programmes are all trends that will influence the future development of effective nutrition programs for adolescents. (Evans et al., 2002)


Changes in the school environment to support healthful behaviours can be maintained over time. Staff training is an important factor in achieving institutionalization of these programmes. (Feldman et al., 2004)


Andina (2004) opines that, the students are not always able to make optimal food choices. Thus, it is important to help them select healthier alternatives when confronted with several imperfect options in the school cafeteria or at a fast food restaurant. In general, it is advisable to drink water instead of sweetened soft drinks, reduce portion sites and avoid fried foods. Food lessons help students learn to sample and enjoy new foods.



Significant differences exist between intervention and unexposed schools for training and knowledge of CATCH and in mean percentage energy from fat and carbohydrates. Interventions schools most closely met USDS SMI (School Meal Initiative) recommendations for fat. Thus, the CATCH eats smart program assisted school cafeterias in meeting USDA guidelines 5 years post implementation (Clesi et al., 2003).


Dissemination approaches for coordinated school health programs should focus on ways to enhance program satisfaction, be consistent             with legislated mandates and increase interschool staff communication           to increase program implementation by school food service person          (Ward et al., 2006)


Fast food purchases may be helpful for busy families, but families need to be educated on effects of fast food for family meals and to choose healthier convenient meals. (Boutelle, 2007)


Education about weight control can be designed effectively for a wide range of audience in various settings, including youth programs and organizations to be successful therapeutic programmes must include an individualized nutrition plan, a physical activity plan, and psychologically supportive components involving families and the individual adolescent (Rankin,2007)

Thomas (2001) opines that failure to change our priorities and current dietary practices will result in continued increases in overweight, chronic diseases and associated costs.


A school-based programme involving school food service, physical education, classroom curricula and the family can help children and adolescents make healthy changes in behaviour. If these changes can be continued for several years, they have a great potential for producing cardiovascular health benefits (CATCH ,2003).


Prevention and education programmes are needed to improve the dietary intakes of adolescents. Programmes that promote appropriate food intakes and use of fortified foods and supplements are needed.           (Tsang et al., 2000)


By altering dietary behaviours, nutrition interventions during adolescence have the potential of affecting children at that time and later in life. (Evans et al., 2002)


Information can be provided in various settings ranging from the classroom to the hospital. The clinician must understand the change process and how to meaning-fully communicate this process. Parents may be included in the process and encouraged to be supportive but not intrusive. (Grant, 2002)


The study “De-worming school children and hygiene intervention” conducted by UNICEF states that “The UNICEF supported school sanitation and hygiene education (SSHS) programme, and other programmes, could effectively enhance behaviour change in children to break the routes of worm transmission and other waterborne diseases.  (Wong, 2003)


The increased flow of goods, people and ideas associated with globalization has contributed to an increase in non-communicable diseases in much of the world. One response has been to encourage life style changes with educational programmes, thus controlling the lifestyle related disease. (Evang et al., 2001)


Schoolyard gardens are emerging as a nutrition education tool in academic settings. Although further research is needed, the results of the study, “Garden-based nutrition education and its affects on fruit and vegetable consumption in sixth-grade adolescents”, Seems to indicate the efficacy of using garden based nutrition education to increase adolescent’s consumption of fruits and vegetables (Rankin et al., 2007).


Baring et al (2002) states that dietary counseling imparting to adolescents resulted in significant improvement in knowledge of the subjects and adoption of desirable practices by the subjects.


Sharma (2004) reported that a significant improvement was found in KAP scores of adolescents after intervention, indicating a positive influence of nutrition counselling on knowledge, attitude and practices of the subjects. 

3.0  METHODOLOGY

The experimental procedure for the study titled “Formulation and Evaluation of Health Oriented Education Programme on selected underweight and overweight school going adolescents (VI to IX Std)” consists of the following steps.

A) Selection of area.

B) Selection of sample.

C) Conduct of the study.

D) Formulation of Health Oriented Education Programme (HOEP).

E) Imparting HOEP to the selected sample.

F) Assessing the impact of HOEP on the selected sample.

G) Analysis and interpretation of Data.

A. Selection of area
The study was conducted in North Coimbatore city, Tamil Nadu.  Five matriculation schools were selected for the study by convenient sampling method. Convenient sampling is a procedure comprising the sample, who are simply available in a convenient way to the researcher. Three is no randomness and the likelihood of bias is high (Rao, 2004).

In the selected area, no previous research was conducted, and it was convenient to the investigator. The management of the schools were cooperative and approachable. The schools selected for the study is shown in Table – I and Figure 1.

TABLE  I
SCHOOL WISE DISTRIBUTION OF THE SAMPLE
	Name of the school
	Location
	Sample

	
	
	Number
	%

	Narayana Guru Mission

St. Thomas

St. John Bosco

Brindavan

Holy Angels
	Sai Baba Colony

K.K. Pudur

Koundar Mills

Cheran Nagar

Koundam Palayam
	109

518

117

62

220
	11

50

11

6

21

	Total
	1026
	100


SAMPLE SELECTION PROCEDURE FOR THE IN DEPTH OF THE STUDY
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      FIGURE  1

B. Selection of the sample:
            Pilot study is a tentative small-scale study done to pretest and modify study design and procedures (Burney, 2002). In the present study same procedure was adopted to select the sample from five schools. A total of 1026 children, 603 boys and 423 girls in the age group 10-14 years from the class sixth to ninth standards from each section, were selected for the study. The subjects who were absent on the first day were included on the next visit.

             All the selected sample were measured for the body measurements, out 1036 selected sample for pilot study, a sample of 500 were selected, for the indepth of the study. Based on NHANES standard, 326 selected subjects were found to be under weight with, BMI of ( 5th percentile, 99 selected subjects were at risk of under weight with BMI 5th to 15th percentile, 73 selected subjects were over weight with BMI 85th to 90th percentile. None of the selected subjects were obese.


                  

            “Purposive selection denotes the method of selecting a number or groups of units in such a way that the selected groups together yield as nearly as possible the same averages or proportion as the totality with respect to these characteristics which are already a matter of statistical knowledge.” (Jenson, 2003)

C. Conduct of the study

 i.    Measurement of height and weight:

      
In order to assess the body adiposity, Anthropometric measurements were taken for all 1026 students from five schools to find out the nutritional status.


Anthropometry, the measurement of body size, weight, and proportions is one of the most frequently performed child health and nutrition screening procedures. By making accurate measurements and plotting them on standardized growth charts (Eg: NCHS Percentile Charts), a visual display of growth emerges. Trends revealed through anthropometric data help track individual’s growth, detect growth abnormalities, monitor nutritional status, and evaluate the effects of nutritional intervention on the treatment of the disease (Roche 1982).

 a) HEIGHT:

Height was measured using inch tape. The children were made to stand erect, looking straight on a leveled surface with hells together and toes apart, without shoes and the readings were then taken.


The height of an individual is principally measure of skeletal bone tissue (Jelliffe and Jelliffe, 1990) termed height as an “amnesic indicator” because the height of the school age children reflected both the inherent genetic factors and prior environment influences especially the previous cumulative nutritional experiences.

b) WEIGHT:


The weight was measured using a bathroom scale with an accuracy of 0.1 kg. The balance was adjusted to zero and the adolescents were made to stand erect, with barefoot and the readings were noted.


Body weight is the most widely used, sensitive and simplest anthropometric measurement for the evaluation of nutritional status of adolescents. It also provides a crude evaluation of overall fat and muscle stores (Hopkins, 1993).

PLATE I

MEASUREMENT OF HEIGHT AND WEIGHT OF 
THE SUBJECTS


             Measurement of height

 Measurement of weight
c) BMI

Body Mass Index (BMI) accounts for differences in body composition by defining the levels of adiposity according to the relationship of weight to height, thus eliminating dependence on frame size. (Stensland and Margolis, 1990). According to NHANES (2000), BMI can be calculated using the formula, 

              


Body Weight (In Kg)

BMI =    
              


 Height² (In Meter)

BMI stands were expressed as ‘Percentiles’ for children and it determines the degree of obesity (Cole et al., 2000).
Table II represent the distribution of selected sample according  to body mass index.
TABLE  II
BMI WISE DISTRIBUTION OF SAMPLE 

	BMI kg./m2
	Boys
	Girls

	
	11-12 yrs.
	13-14 yrs.
	11-12 yrs.
	13-14 yrs.

	Below 5th Percentile
	133
	98
	68
	29

	5-15th Percentile
	23
	33
	25
	18

	>85th Percentile
	18
	23
	17
	15


DISTRIBUTION OF SELECTED SAMPLE ACCORDING 
TO BODY MASS INDEX


FIGURE  2
DISTRIBUTION OF SELECTED SAMPLE ACCORDING 
TO BODY MASS INDEX

FIGURE 3
2. Assessment of Nutrition Knowledge, Attitude and Practice

A checklist type of questionnaire was selected as it is a reliable method to elicit information to assess the nutrition knowledge and practice of the selected sample checklist was given in Appendix – I. Before imparting nutrition education, the information was collected on knowledge aspects related to nutrient deficiencies, dietary sources of various nutrients, Dental caries and Personal hygiene were analyzed.


Check list was distributed among the selected sample and were asked to answer the questions.  The investigator explained each question and selected samples were asked to answer it.

D. Formulation of Health Oriented Education Programme (HOEP):
based on the overall performance of the sample, health oriented education programme was planned. Various topics discussed in the dietary counseling, and the visual aids used are shown in Table II.             

        The nutrition information is grouped into different aspects and each aspect is depicted in different visual aids as per the suitability. Visual aids like pamphlets, poster, charts, leaflets and rotatory chart were used in order to present the information in an attractive manner were given in Appendix – II to VIII. The HOEP was used to raise the interest in the children to gain nutrition knowledge and to put it into practice. Antony & Rao (2007) states that traditional method using print media such as folders, leaf lets and charts was effective in improving the nutritional knowledge when compared to the intervention through Audio-Visual CD.

TABLE III

DEVELOPED VISUAL AIDS USED FOR THE HOEP

	     INFORMATION CONVEYED

              VISUAL AIDS

	Obesity (Fatso can be taunt which haunts a 

child for the Rest of his life)
                                            Pamphlet

Under weight 






Pamphlet

Anaemia (Why your bundle of joy is not a bundle of 

Pamphlet

Energy)

Basic food groups (Foods maketh a man)

Pamphlet

Health guide for adolescents

Poster

Vitamin  A deficiency

Chart

Vitamin  C deficiency

Chart

Protein energy malnutrition

Chart

Vitamin  D deficiency

Chart

calcium rich foods

Chart

Importance of Hygiene

Chart

Foods rich in different nutrients

Chart

Good habits

Chart

Sources of various nutrients needed by adolescents

Leaflet

Guidelines for good health

Leaflet

RDA for adolescents
  RotatoryChart




E. IMPARTING HOEP ON THE SELECTED SUBSAMPLE

Group counselling was given to the individuals based on the nutritional status of the selected sample; the doubts were clarified according to the individual queries. The duration of counseling lasted for 30-45 minutes in a classroom setup. The developed HOEP material was clearly taught and the developed material was distributed to the selected sub sample after the education programme session and asked them to follow in the future. During parents teachers association meeting, parents of the selected sample were counselled and life style education was taught to them. Same education material was used. 
Sham et al (2005) opines that the children are very much influenced by mothers and are completely dependent upon their parents, usually the mother for his or her food needs and subsequently food habit development. Therefore it is a must that the mother be counseled in an effort to prepare her for the role as educator and a model. So in the present study parents counseling was given importance. Teachers were also counselled along with the parents. Individual queries of the parents and teachers were clarified, and they were asked to assist their children to follow good health practices and good nutritional habits.

PLATE II
NUTRITION COUNSELLING FOR SAMPLE AND PARENTS








F. ASSESSING THE IMPACT OF HOEP ON THE SELECTED SAMPLE
Pre test and post test:

A pre test checklist shown in Appendix was developed to understand the initial knowledge of the selected sub sample on nutritional knowledge, attitude and health practices. After imparting the HOEP, the selected samples were given posttest form to note any improvement in their knowledge. The pre and posttest of K A P was conducted by using interview method.

Scores of 1, ½, and 0 were awarded respectively to each correct, partially correct and wrong answer.

G. ANALYSIS AND INTERPRETATION OF DATA
         Mean, standard error of mean were computed for variables. To test the significance of difference of two mean values of parameters of baseline and after Nutrition Education paired,  ‘t’ values were worked out.

4.0  RESULTS AND DISCUSSION


The results of the present study “Formulation and Evaluation of Health oriented education programme on selected underweight and over weight school going adolescents (VIth  to IXth std)” are discussed under the following aspects.

A)  Age and sex distribution of selected sample

B)  Distribution of selected sample according to Body Mass Index.(BMI)

C)  Mean height, weight and BMI of selected sample.

D)  Educational level of parents of the selected sample.

E)  Income status of the selected sample.

F) Distribution of the selected sample based on knowledge attitude, practice Scores.

G)  Impact of HOEP on nutrition knowledge, attitude, practice scores of the selected sample.

H) Correlation of educational level of the parents and nutritional knowledge of the selected sample.

A. Age and sex distribution of selected sample

The data of age and sex distribution of selected sample is given in Table IV. 

From Table IV was evident that out of 500 selected sample 65 percent were boys and 34.4 percent were girls.  Among boys 53 percent were at the age of 11-12 years and 47 percent were at the age of 13-14 years.  Among girls 63.9 percent were at the age of 11-12 years and 36 percent were at the age of 13-14 years.  This shows that boy’s population was more when compared to girl’s population. This was supported by a study conducted by Anusuya (2006), which says that boys out numbered girls in Coimbatore matriculation schools. 

TABLE  IV
 AGE AND SEX DISTRIBUTION OF ADOLESCENTS
	AGE (YEARS)
	BOYS
	GIRLS

	
	NUMBER
	PERCENTAGE
	NUMBER
	PERCENTAGE

	11-12
	174
	53
	110
	63.9

	13-14
	154
	47
	62
	36

	Total
	328
	100
	172
	100


UN reports (2003) reveals that, in many developing countries, fewer than half of all children continues far as secondary school education statistics show a sharp drop-off in girls attendance after primary school. By age 18, girls have received on average 4.4 years less education than boys.

B. Distribution of selected sample according to Body Mass Index (BMI).

The distribution of adolescents according to age, sex and BMI was depicted in Table V.

TABLE  V
DISTRIBUTION OF ADOLESCENTS ACCORDING 
TO AGE, BMI AND SEX
	BODY MASS INDEX (BMI) NHANES
	BOYS(N=328)
	GIRLS(N=172)

	
	11-12 YEARS
	13-14 YEARS
	11-12 YEARS
	13-14 YEARS

	
	NO
	%
	NO
	%
	NO
	%
	NO
	%

	Below 5th percentile
	133
	76
	98
	64
	68
	62
	29
	47

	5th - 15th percentile
	23
	13
	33
	21
	25
	23
	18
	29

	5th - 15th percentile
	18
	10
	23
	15
	17
	16
	15
	24

	TOTAL
	174
	100
	154
	100
	110
	100
	62
	100


The Table V reveals that majority of the boys at the age of 11-12 years (76%) and 13-14 years (64%) were underweight.  And majority of girls, 62 percent at the age of 11-12 years and 47 percent at the age of            13-14 years were underweight. Only 10 percent of the boys at the age of 11-12 years and 15 percent of the boys at the age of 13-14 years were overweight.  At the age of 11-12 years and 13-14 years 15 percent and 24 percent of girls were found to be overweight.


Chhatwal et al (2004) also revealed that the prevalence of obesity and overweight was higher in boys as compared to girls. Prevalence of obesity decreased significantly with age, from 18 percent at 9 years to              8 percent at 14 years, rising at 15 years to 12 percent.


According to the above table data majority of the adolescents        47-73 percent were underweight and only 10-24 percent were over weight. This is supported by the study done by Kaur et al (2006) who aptly reported that majority (53.8%) of adolescents are thin and only 2.2 percent were over weight, which correlates with findings of the present study. Among over weight adolescents, girls out numbered boys with 16-24 percent of girls and 10-15 percent of boys being over weight. Supriya (2003) reveals that 16 percent of boys and 18 percent of girls were over weight. This supports present findings which shows that majority of girls are over weight when compared to boys. Supporting the present study,  Xie et al (2003) aptly says that, under weight was more likely to occur in boys, whereas over weight was more likely to occur in girls. 

C. Mean height, weight and BMI of selected sample

From the Table VI it was clearly pictured out that mean height of underweight boys was found to be 141 cm, in case of girls 143 cm, whereas in risk of underweight boys and girls 149 cm and 146 cm respectively.  Whereas in overweight 144 cm of mean height was observed in boys and 149 cm in girls. 


Mean weight of the underweight and risk of underweight boys and girls was not found to be much difference whereas in over weight girls weighed 57 kg more than boys 48 kg.


In case of mean BMI there was no mean difference between underweight boys and girls but in overweight girls the mean BMI was 25 and in boys 22. 

TABLE VI

mean height, weight and BMI of the selected sample

	 PARAMETERS
	UNDERWEIGHT (n=308)
	RISK OF UNDERWEIGHT(n=97)
	OVER WEIGHT (n=73)

	
	BOYS
	GIRLS
	BOYS
	GIRLS
	BOYS
	GIRLS

	
	MEAN  S.D
	MEAN  S.D
	MEAN  S.D
	MEAN  S.D
	MEAN  S.D
	MEAN  S.D

	HEIGHT
	141.56  ± 8.912
	143.39  ± 9.6
	149.61  ± 8.9
	146.23  ± 7.443
	144.58  ± 9.22
	149.1  ± 9.5

	WEIGHT
	  27.70  ± 4.478
	  28.71  ± 4.9
	  35.97  ± 4.7
	33.23  ± 8.24
	  48.00  ± 6.62
	     57.1  ± 10.03

	BMI
	  13.76  ± 1.182
	   13.74  ± 0.90
	  16.08  ± 0.4
	   15.5  ± 0.538
	    22.87  ± 1.201
	   25.42  ± 2.353


D. educational level of parents of the selected sample

Educational level of the parents of the selected sample is depicted
in Table VII.

  TABLE VII
  THE EDUCATIONAL LEVEL OF PARENTS
	EDUCATIONAL LEVEL
	BELOW

X STD
	XII STD
	UNDER

GRADUATION
	POST

GRADUATION
	PROFESSIONAL 
COURSES

	SCORES
	1
	2
	3
	4
	5

	UNDER WEIGHT
	BOYS
	21
	31
	37
	11
	1

	
	GIRLS
	22
	41
	26
	10
	1

	RISK

OF UNDER

WEIGHT
	BOYS
	1
	38
	37
	5
	0

	
	GIRLS
	17
	30
	45
	7
	0

	OVER

WEIGHT
	BOYS
	8
	37
	46
	8
	0

	
	GIRLS
	25
	41
	30
	4
	0


From the above Table VII it was clear that majority of underweight, risk of underweight and overweight parents had B.Sc. degree qualification, only 4-10 percent of the parents from underweight, risk of underweight and overweight sample had M.Sc. degree, 20 - 25 percent of selected sample parents had studied below X standard. 

E. Income status of the selected sample
Table VIII represents the distribution of the sample according to the income of their families per capital monthly income. 

TABLE  VIII

DISTRIBUTION OF SELECTED SAMPLE ACCORIDNG TO THE MONTHLY INCOME OF THEIR FAMILY MEMBERS
	HUDCO(2000)
	UNDERWEIGHT (N=308)
	RISK OF  UNDERWEIGHT (N=97)
	OVER WEIGHT (N=73)

	
	BOYS
	GIRLS
	BOYS
	GIRLS
	BOYS
	GIRLS

	
	NO
	%
	NO
	%
	NO
	%
	NO
	%
	NO
	%
	NO
	%

	2100 - 4500   (Low Income)
	121
	52
	54
	56
	23
	41
	23
	54
	–
	–
	4
	13

	4500 - 7500   (Middle Income)
	90
	39
	37
	38
	24
	43
	13
	30
	24
	59
	9
	28

	> 7500
(High Income)
	20
	9
	6
	6
	9
	16
	7
	16
	17
	41
	19
	59

	TOTAL
	231
	100
	97
	100
	56
	100
	43
	100
	41
	100
	32
	100


From the above Table VIII It was clear that majority of the underweight boys 52 percent and girls 56 percent belonged to low income; whereas 59 percent f over weight girls belonged to high income and 59 percent overweight boys belonged to middle income family. In case of risk of underweight 43 percent of boys belonged to middle income whereas 53 percent girls belonged to low income. 

NHANES (2002) reported that socio economic status is one of the risk factors for obesity. The present study shows that majority of the over weight adolescents belonged to high income group. It is supported by Satdie et al (2003), who opines that adolescents show greater quantities of consumption in higher socio-economic status and from urban areas and this may be a contributing factor of obesity. Swarnalatha (2005) reports  that majority (73%) of the adolescent girls belonged to low income             (Rs. 2001- 4000) group.

F. DISTRIBUTION OF THE SELECTED SAMPLE BASED ON KNOWLEDGE, ATTITUDE, PRACTICE SCORES


KAP scores obtained by the selected underweight risk of underweight and over weight sample Is given in Table IX. X and  XI.
TABLE  IX
KAP SCORES OBTAINED BY SELECTED UNDERWEIGHT SAMPLE (N=308)
	SCORES
	KNOWLEDGE
	ATTITUDE
	PRACTICE
	TOTAL SCORES

	
	BOYS (N=231)
	GIRLS (N=97)
	BOYS (N=231)
	GIRLS (N=97)
	BOYS (N=231)
	GIRLS (N=97)
	BOYS (N=231)
	GIRLS (N=97)

	
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE
	POST 
	PRE 
	POST    

	< 5
	53
	–
	63
	–
	48
	–
	58
	–
	55
	–
	69
	–
	52
	-
	63
	-

	5 – 10
	38
	–
	27
	–
	40
	–
	30
	–
	39
	–
	25
	–
	39
	-
	27
	-

	10 – 15
	8
	31
	6
	33
	8
	36
	7
	30
	4
	29
	5
	19
	7
	32
	6
	27

	15 – 20
	1
	69
	4
	67
	3
	64
	5
	70
	2
	71
	3
	81
	2
	68
	4
	73


From the Table IX. It was evident that the scores of sample in the knowledge aspect were found to be below 5 for 53 percent of boys and   63 percent of girls in the pretest scores.  After administration of HOEP,  there was an improvement in the knowledge of sample which scores       15-20 among 69 percent of boys and 67 percent if girls. In case of attitude, the pretest scores of 48 percent of boys and 58 percent of girls were found     to be below 5, whereas the post test scores of 64 percent of boys and       70 percent of girls were found to be 15-20.  The pretest scores of sample in practice were found to be below 5 for 55 percent of boys and 69 percent of girls. Whereas the post test scores was found to be 15-20 for 70 percent of boys and 81 percent of girls. 
The dietary counselling imparted to adolescents resulted in significant improvement in knowledge of the sample and adoption of desirable practices by the sample. The present study was supported by Sandhu et al.(2001)

TABLE   X
KAP SCORES OBTAINED BY SELECTED RISK OF UNDERWEIGHT SAMPLE (N =97)

	SCORES
	KNOWLEDGE
	ATTITUDE
	PRACTICE
	TOTAL SCORES

	
	BOYS (N=54)
	GIRLS (N=43)
	BOYS (N=54)
	GIRLS (N=43)
	BOYS (N=54)
	GIRLS (N=43)
	BOYS (N=54)
	GIRLS (N=43)

	
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE
	POST 
	PRE 
	POST    

	< 5
	75
	-
	67
	-
	66
	-
	60
	-
	79
	-
	74
	-
	73
	-
	67
	-

	5 – 10
	13
	4
	14
	-
	16
	2
	26
	2
	11
	3
	14
	5
	13
	3
	18
	3

	10 – 15
	5
	23
	12
	33
	13
	28
	9
	37
	7
	20
	7
	39
	8
	27
	9
	36

	15 – 20
	4
	73
	7
	67
	5
	70
	5
	61
	3
	77
	5
	56
	4
	73
	6
	61


The Table X b shows that, in case of knowledge, majority of boys 75 percent and girls 67 percent scored marks below 5 in the pretest.  In the post test, 73 percent of boys and 67 percent of girls scored marks between 15-20.  In the pretest 66 percent of boys and 60 percent of girls obtained scores below 5 for attitude. Whereas in post test 70 percent and boys         60 percent of girls obtained scores between 15 - 20.  In case of practices on pre testing majority of the boys (78.5%) and girls (74.4%) scored marks below 5. After HOEP, the posttest scores revealed an improvement in practices as majority of boys (76.7%) and girls (55.8) scored marks between 15 - 20.


These findings were supported by the study conducted by          Renuka et al.(2006) which says that after imparting nutrition education, the experimental Group showed significant improvement in nutrition knowledge than in practice.

TABLE  XI
KAP SCORES OBTAINED BY SELECTED OVERWEIGHT SAMPLE (N =73)

	SCORES
	KNOWLEDGE
	ATTITUDE
	PRACTICE
	TOTAL SCORES

	
	BOYS (N=41)
	GIRLS (N=32)
	BOYS (N=54)
	GIRLS (N=43)
	BOYS (N=54)
	GIRLS (N=43)
	BOYS (N=54)
	GIRLS (N=43)

	
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE 
	POST 
	PRE
	POST 
	PRE 
	POST    

	< 5
	46
	-
	50
	-
	44
	-
	44
	-
	54
	-
	66
	-
	48
	-
	53
	-

	5 – 10
	39
	-
	25
	-
	34
	-
	37
	6
	41
	-
	28
	-
	38
	-
	30
	2

	10 – 15
	10
	46
	19
	37
	15
	41
	13
	28
	5
	54
	6
	44
	10
	47
	13
	36

	15 – 20
	5
	54
	6
	63
	7
	59
	6
	66
	-
	46
	-
	56
	4
	53
	4
	62



The pretest scores of the selected overweight sample in the knowledge of aspect were found to be below 5 among 46 percent of boys and 50 percent of girls.  After education programme the scores have been increased, with 63 percent of girls and 54 percent of boys scored 15-20.  In case of attitude, 44 percent of boys 44 percent of girls scored marks below 5 in the pretest. In the post test scores 59 percent of boys and 66 percent of girls scored 15-20. In case of pre testing on practice, 54 percent of boys and 66 percent of girls scored below 5. After HOEP, the post test scores revealed an improvement in practices as majority of boys                    54 percent and girls 56 percent scored 15-20 marks. Sharma (2004) also reported similar trend with significant improvement in KAP scores.
G. IMPACT OF HOEP ON NUTRITION KNOWLEDGE, ATTITUDE, PRACTICE SCORES OF THE SELECTED SAMPLE

Impact of HOEP on nutrition knowledge, attitude, practice scores of the selected under weight, risk of under weight and over weight sample is given in Tables XII, XIII  and  XIV.
Table XII

IMPACT OF HOEP ON NUTRITION KNOWLEDGE, ATTITUDE, AND PRACTICE SCORES OF THE 
SELECTED UNDER WEIGHT SAMPLE (N=308)

	AGE

(YEARS)
	BOYS (N=231)
	GIRLS (N=97)

	
	PRE TEST
	POST TEST
	MEAN 
DIFF.
	't' VALUE
	PRE TEST
	POST TEST
	MEAN 
DIFF.
	't' VALUE

	11 – 12
	18.23 ± 4.13
	34.18 ± 4.59
	15.95
	9.65**
	18.76± 4.98
	35.86 ±2.35
	17.1
	13.86**

	13 – 14
	17.74 ± 3.73
	34.43 ± 3.36
	16.69
	15.57**
	18.38 ± 1.78
	36.00 ± 2.67
	17.62
	10.82**


   t test significance  : ** - t<0.01
 
From the above Table XII it was clear that the knowledge attitude practices was improved in boys of 13-14 years and 11-12 years, significance was at one percent level.  In case of 11-12 years and            13-14 years girls, the ‘t’ value was significant at one percent level.

Antony and Rao (2007) supports the present study as they found a significant improvement in the nutrition related knowledge levels after the interventions, when compared to the base-line survey.

    IMPACT OF HOEP ON NUTRITION KNOWLEDGE, ATTITUDE, AND PRACTICES SCORES OF THE SELECTED 
UNDER WEIGHT SAMPLE



FIGURE  4
TABLE  XIII
IMPACT OF HOEP ON NUTRITIONAL KNOWLEDGE ATTITUDE AND PRACTICE SCORES OF THE SELECTED RISK OF UNDERWEIGHT SAMPLE (N=97)
	AGE

(YEARS)
	BOYS (N=56)
	GIRLS (N=47)

	
	PRE TEST
	POST TEST
	MEAN 

DIFF.
	't' VALUE
	PRE TEST
	POST TEST
	MEAN 

DIFF.
	't' VALUE

	11 – 12

years
	22.75 ± 3.86
	36.00 ± 2.94
	13.25
	4.72*
	19.00± 3.09
	36.50 ±1.76
	17.5
	10.98**

	13 – 14

years
	16.92 ± 4.61
	37.23 ± 2.30
	20.31
	13.55**
	16.29 ± 3.90
	36.29 ± 2.13
	20.00
	11.00**


            t test significance  : ** - t<0.01
*- t<0.05
 

From the above Table XIII it was evident that the knowledge, attitude practices was improved in both boys and girls at the age groups of           11-12 years and 13-14 years respectively. 
The t-value was significant at 5 percent level for 11-12 years boys and 1 percent significant level in 13-14 years boys. Incase of 11-12 years and 13-14 years girls  ‘t’ value was significant at one percent level.

 IMPACT OF HOEP ON NUTRITIONAL KNOWLEDGE ATTITUDE AND PRACTICES SCORES OF THE SELECTED 

RISK OF UNDERWEIGHT SAMPLE



FIGURE 5
Table XIV

IMPACT OF HOEP ON NUTRITIONAL KNOWLEDGE ATTITUDE AND PRACTICES SCORES OF 
THE SELECTED OVERWEIGHT SAMPLE  (N=73)

	AGE

(YEARS)
	BOYS (N=41)
	GIRLS (N=32)

	
	PRE TEST
	POST TEST
	MEAN 

DIFF.
	't' VALUE
	PRE TEST
	POST TEST
	MEAN 

DIFF.
	't' VALUE

	11 – 12

years
	16.80 ± 4.54
	37.60 ± 1.67
	20.08
	8.58**
	15.75± 4.11
	35.75 ±3.40
	20.00
	6.48**

	13 – 14

years
	17.67 ± 2.94
	35.50 ± 3.61
	17.83
	8.54**
	17.83 ± 4.40
	31.67 ± 2.80
	13.84
	5.92**


T test significance  : ** - t<0.01
 

From the table XIV, the knowledge, attitude and practice was improved in boys, with the significance was found to be one percent level in the 11-12 years and 13-14 years respectively. Whereas in girls at both the age groups the ‘t’ value was significant one percent level.

Hoelscher (2002) also revealed that the use of intervention planning techniques, coordination of nutrition and physical education interventions, using technological advances such as CD-Roms, incorporation of policy changes into intervention efforts and dissemination of effective programmes are all trends that influence the future development of effective nutrition programmes for adolescents.

IMPACT OF HOEP ON NUTRITIONAL KNOWLEDGE ATTITUDE AND PRACTICES SCORES OF THE SELECTED 
OVERWEIGHT SAMPLE


FIGURE 6
H. Correlation of parents educational level and nutritional knowledge of the selected sample.

Figures 7, 8 and 9 shows the correlation of parents educational level with the knowledge of the selected underweight, risk of underweight and overweight samples. 

FIGURE 7
Correlation of parents educational level and nutritional knowledge of the selected 
UNDER WEIGHT SAMPLE

       R = +0.857*       
      * - Significant at 5% level     


      R = +0.917

      * - Significant at 5% level     

FIGURE 8
Correlation of parents educational level and nutritional knowledge of the selected
 RISK OF UNDER WEIGHT SAMPLE

        R =  +0.924*      
        * - Significant at 5% level


        R = +0.963*          
        * - Significant at 5% level

FIGURE 9
Correlation of parents educational level and nutritional knowledge of the selected
 OVER WEIGHT SAMPLE

        R = 0.904*         
        * - Significant at 5% level


       R = +0.937*         
       * - Significant at 5% level

The correlation analysis reports make it clear that there was a relationship existing between the educational level of the parents and the nutritional knowledge of the sample. The nutritional knowledge of the children increased with the educational level of the parents. 

The positive outcomes of the intervention could be attributed to the fact that students were interested in improving their performance by understanding better knowledge and practice.

5. SUMMARY AND CONCLUSIONS


Health is an enduring vision that recognizes the oneness of humanity, and therefore there is a need to promote health universally. Adolescents, the tomorrow citizens, and thus are considered as the backbone of the Nation. As the adolescence period is the nutritional stress period of life, utmost importance has to be given to the adolescents health and nutritional status. They need to be educated and awareness should be brought in the adolescence about the healthy life style to protect them from the risk of nutritional disorders. So the present study has been undertaken with the objective to enlighten the adolescents with nutritional facts and there by to improve their health status. The study was focused mainly on imparting nutritional knowledge to adolescents and to find out the impact of it on their nutrition knowledge, attitude and practices.

· The findings of the present study “Formulation and Evaluation of Health Oriented Education Programme (HOEP) on selected under weight and over weight school going adolescents (VIth – IXth Std.)” were summarized below :
1)  The study was conducted in selected five matriculation schools in north Coimbatore, Tamilnadu. The area was selected by convenient sampling method. Total 1026 subjects were selected from five matriculation schools from the age of 11 to 14 years from VIth to IXth Standard. All the subjects were included for the study. 

2)   In the pilot study all the selected sample were measured for the body measurements. out 1026, 500 were selected for the in depth of the study. Based on NHANES standard, 326 selected subjects were found to be under weight with, BMI of ( 5th percentile, 99 selected subjects were at risk of under weight with BMI 5th to 15th percentile, 73 selected subjects were over weight with BMI 85th to 90th percentile. None of the selected subjects were obese.

3)  Out of 500 selected sample 65.6 percent were boys and 34.4 percent were girls.  This reveals that the population of boys was high when compared to girls.
4)  Majority of the boys at the age of 11-12 years (76%) and 13-14 years (64%) were underweight (< 5th Percentile). And majority of girls, 62 percent at the age of 11-12 years and 47 percent at the age of 13-14 years were underweight. Only 10 percent of the boys at the age of 11-12 years and 15 percent of the boys at the age of 13-14 years were overweight (85th to 90th  percentile). At the age of 13-14 years 21 percent of boys and 29 percent of girls were found to be at the risk of under weight (5th to 15th percentile). At the age of 11-12 years and 13-14 years 15% and 24% of girls were found to be overweight. When compared to girls, most of the boys were found to be underweight, whereas most of the girls were over weight when compared to boys. In the present study none of the selected subjects were obese.

5)  Mean height of underweight boys was found to be 141 cm, in case of girls 143 cm, whereas in risk of underweight boys and girls 149 cm and 146 cm respectively.  Whereas in overweight 144 cm of mean height was observed in boys and 149 cm in girls.
6)  Mean weight of the underweight and risk of underweight boys and girls was not found to be much difference whereas in over weight girls weighed 57 kg more than boys 48 kg.

7) In case of mean BMI there were no mean difference between underweight boys and girls but in overweight girls the mean BMI was 25 and in boys 22. 

8)  The mean height, weight, BMI was found to be high in under weight and over weight girls than the boys, whereas the mean values height, weight and BMI were higher among boys than girls who were at the risk of under weight.    

9)  Health Oriented Educational Programme was developed to impart the nutritional knowledge to the samples. Traditional method was followed in educating. Various informations were depicted in the educational material. Pamphlets have been developed for obesity, underweight, anaemia and basic food groups.  In the leaflets, sources of various nutrients needed by adolescents and guidelines for good health were given. Charts were used to convey the information about Vitamin A deficiency, Vitamin C deficiency, Protein energy mal nutrition, Vitamin D deficiency, Calcium rich foods, importance of hygiene, foods rich in different nutrients and good habits.  A poster was developed on Health Guide for Adolescents and Rotatory Chart was developed for Recommended Dietary Allowances. All the visual aids were made attractive and interesting in order to obtain the attention of the sample. The sample were counselled in a class room setup for 30 to 45 minutes, and the developed material was distributed to them.

10)  Parents and Teachers were also counselled using the same education material and life style education was taught to them. Individual queries of the parents and teachers were clarified, and they were asked to assist their children to follow good health practices and good nutritional habits. After imparting Health Oriented Education Program the knowledge of the sample was assessed through the scores by using developed checklist.

11)  Majority of underweight, risk of underweight and overweight parents had B.Sc. degree qualification, only 4-10 percent of the parents from underweight, risk of underweight and overweight sample had M.Sc. degree, 20-25 percent of selected sample parents had studied below X standard. Most of the parents educational qualification of the selected sample was found to be XII standard and under graduation.

12)  Majority of the underweight boys 52 percent and girls 56 percent belonged to low income; whereas 59 percent of over weight girls belonged to high income and 59 percent overweight boys belonged to middle income family. In case of risk of underweight 43 percent of boys belonged to middle income whereas 53 percent girls belonged to low income. There by it was proved that low income may be a cause of under weight and high income is the risk factor of obesity. After imparting HOEP, a significant improvement has found in the post test scores to that of the pre test scores of the under weight samples.

13)  In the post test 64 percent of under weight boys and 91 percent of girls in all the three aspects of knowledge, attitude and practices scored 15 to 20 marks. The selected adolescent boys and girls at the risk of under weight improve their nutritional knowledge after HOEP, as the pre test scores of 48 percent to 69 percent of them being less than 5 and post test scores of 64 percent to 81 percent of them being 15-20. Among the selected over weight sample, 44 percent to 66 percent scored less than 5 in the pre test and 46 percent to 66 percent scored 15-20 in the post test scores. The positive outcomes of the intervention could be attributed to the fact that students were interested in improving their performance by understanding better knowledge and practice. 

14)  The knowledge attitude practices were improved in boys but in 13-14 years significance was found to be 15.57** whereas in 11-12 years 9.65** significance was observed. It was significant at one percent level. In case of 11-12 years girls t value was found to be 13.86** whereas in 13-14 years t value was 10.82** it was significant at one percent level.  

15) 
The knowledge, attitude practices was improved in both boys and girls at the age groups of 11-12 years and 13-14 years respectively. The  ‘t’ value was significant at 5 percent level for 11-12 years boys and one percent significant level in 13-14 years boys. Incase of 11-12 years girls t-value was 10.98 whereas 13-14 years t-value was 11. It was significant at one percent cent level. The knowledge, attitude and practice was improved in boys at one percent  significant level, in case of girls the both age group was  significant at 1 percent level. ‘t’ test results showed a significant improvement in the mean scores of the sample which throws light on the outcome of the intervention strategy on the adolescents knowledge.  

16) The correlation analysis reports make it clear that there was a relationship existing between the educational level of the parents and the nutritional knowledge of the sample. The nutritional knowledge of the children increased with the educational level of the parents. 

17) Parent’s knowledge has a greater impact on the children’s initial knowledge and also in the improvement of the knowledge after HOEP. The intervention with the parents on healthy life style for adolescents would have seen the reason for improve the improvement of knowledge of the sample.

As per the above findings, it is evident that HOEP showed great impact on the selected adolescent’s nutritional knowledge, attitude and practices. The intervention programmes should reach the adolescents and influence their behaviour. While designing the intervention strategies needs and interests of the adolescents should be emphasized. The educational and health status of the adolescents determine their own future and the future of the country. There by it can concluded that Nutrition Counselling can be used as a general strategy to overcome the nutritional disorders and improving the adolescent’s health status in the present and the forth coming years.

RECOMMENDATIONS

· The present study can be pursued in the future in the following ways.

· Efficacy of school based intervention programmes on the behavioural and personality changes among adolescents 

· A correlative study of parent’s nutritional knowledge and child’s health status of the adolescents.

· Developing CD’s and advanced technology to council the parents and teachers on the healthy life style modifications of the adolescents.
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Screening for the underweight, Risk of underweight and overweight children by NHANES.
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Assessing the Nutrition Knowledge, Attitude Practice (KAP).





Developing the Health Oriented Education Programme.





Administrating HOEP to the selected sub sample. (N=500)


(Under weight, Risk of Under weight, Over weight)





Assessing the impact of HOEP on the Nutritional Knowledge of the children.
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				x		y								3		19		37						6.26		6.67

				545		120								4		21		39						6.23		6.7

				547		121								5		22		33						6.17		6.57

				549		122								6		13		30						6.18		6.56

		MEAN		17.74		34.43				2.9370612918				7		15		34						6.2		6.61

		SD		3.7321379603		3.3686534531				3.092169534				8		17		37						6.25

		x1 bar		17.7391304348						1.9777236053				9		19		39

		y2 bar		34.43										10		18		30

		n1		23										11		21		32

		n2		23										12		23		35
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		n1*n2		529		t value		15.5759561166						20		22		39

		n1+n2		46										21		26		38

														22		16		34

														23		19		33

														24		14		36

														25		15		39

														26		13		37





UW - Girls 11-12yrs

																X1		X2

														1		12		30						6.24		6.6

				Control		Carboplatin								2		16		32						6.19		6.68

				x		y								3		18		34						6.26		6.67

				545		120								4		19		36						6.23		6.7

				547		121								5		21		38						6.17		6.57

				549		122								6		30		39						6.18		6.56

		MEAN		18.76		35.86				2.9370612918				7		32		37						6.2		6.61

		SD		4.9890355972		2.3512914385				3.092169534				8		21		35						6.25

		x1 bar		18.7619047619						1.9777236053				9		13		34

		y2 bar		35.86										10		12		33

		n1		21										11		17		39

		n2		21										12		19		37

		S1		4.9890355972										13		18		36

		S2		2.3512914385										14		16		35

														15		15		38

														16		19		39

		x1 bar- x2 bar		17.10				3.9962482405						17		20		37

		(n1-1)S12 + (n2-1)S22		638.8				3.2403703492						18		21		35

		(n1+n2) - 2		40				4.2778218635						19		16		36

		n1*n2		441		t value		13.8617271256						20		22		37

		n1+n2		42										21		17		36
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																X1		X2

														1		13		30						6.24		6.6

				Control		Carboplatin								2		15		36						6.19		6.68

				x		y								3		20		35						6.26		6.67

				545		120								4		23		36						6.23		6.7

				547		121								5		18		38						6.17		6.57

				549		122								6		17		38						6.18		6.56

		MEAN		18.38		36.00				2.9370612918				7		19		37						6.2		6.61

		SD		3.3779748794		2.6726124191				3.092169534				8		22		38						6.25
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																X1		X2

														1		25		35						6.24		6.6

				Control		Carboplatin								2		27		40						6.19		6.68

				x		y								3		19		33						6.26		6.67

				545		120								4		20		36						6.23		6.7

				547		121																		6.17		6.57

				549		122																		6.18		6.56

		MEAN		22.75		36.00				2.9370612918														6.2		6.61

		SD		3.8622100754		2.9439202888				3.092169534														6.25

		x1 bar		22.75						1.9777236053

		y2 bar		36.00
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		x1 bar- x2 bar		13.25				3.9651257511
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				Control		Carboplatin								2		23		38

				x		y								3		15		33

				545		120								4		17		37

				547		121								5		14		37

				549		122								6		13		38

		MEAN		16.92		37.23				2.9370612918				7		11		39

		SD		4.698608632		2.2043081361				3.092169534				8		10		39

		x1 bar		16.9230769231						1.9777236053				9		22		38

		y2 bar		37.23										10		17		39

		n1		13										11		13		35

		n2		13										12		20		33

		S1		4.698608632										13		24		39
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		x1 bar- x2 bar		20.31				3.8197222121

		(n1-1)S12 + (n2-1)S22		350.1666666667				2.5495097568
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RUW - Girls 11-12yrs

																X1		X2

														1		16		37						6.24		6.6

				Control		Carboplatin								2		19		35						6.19		6.68

				x		y								3		21		34						6.26		6.67

				545		120								4		18		39						6.23		6.7

				547		121										24		37						6.17		6.57

				549		122										16		37						6.18		6.56

		MEAN		19.00		36.50				2.9370612918														6.2		6.61

		SD		3.098386677		1.7606816862				3.092169534														6.25

		x1 bar		19						1.9777236053

		y2 bar		36.50

		n1		6

		n2		6

		S1		3.098386677

		S2		1.7606816862

		x1 bar- x2 bar		17.50				2.7604347484

		(n1-1)S12 + (n2-1)S22		76.2				1.7320508076

		(n1+n2) - 2		10				6.339581115

		n1*n2		36		t value		10.9804765899

		n1+n2		12





RUW - Girls 13-14yrs

																X1		X2

														1		17		34

				Control		Carboplatin								2		13		35

				x		y								3		12		39

				545		120								4		19		39

				547		121								5		12		37

				549		122								6		20		36

		MEAN		16.29		36.29				2.9370612918				7		21		34

		SD		3.9036002918		2.1380899353				3.092169534

		x1 bar		16.2857142857						1.9777236053

		y2 bar		36.29

		n1		7

		n2		7

		S1		3.9036002918

		S2		2.1380899353

		x1 bar- x2 bar		20.00				3.3993463424

		(n1-1)S12 + (n2-1)S22		138.6666666667				1.8708286934

		(n1+n2) - 2		12				5.8834840541

		n1*n2		49		t value		11.0069907856

		n1+n2		14





OW - Boys 11-12yrs

																X1		X2

														1		22		35						6.24		6.6

				Control		Carboplatin								2		13		38						6.19		6.68

				x		y								3		12		39						6.26		6.67

				545		120								4		21		39						6.23		6.7

				547		121										16		37						6.17		6.57

				549		122																		6.18		6.56

		MEAN		16.80		37.60				2.9370612918														6.2		6.61

		SD		4.5497252664		1.6733200531				3.092169534														6.25

		x1 bar		16.8						1.9777236053

		y2 bar		37.60

		n1		5

		n2		5

		S1		4.5497252664

		S2		1.6733200531

		x1 bar- x2 bar		20.80				3.8324274292

		(n1-1)S12 + (n2-1)S22		117.5				1.5811388301

		(n1+n2) - 2		8				5.4273695678

		n1*n2		25		t value		8.5814247689

		n1+n2		10





OW - Boys 13-14yrs

																X1		X2

														1		17		36						6.24		6.6

				Control		Carboplatin								2		19		34						6.19		6.68

				x		y								3		20		39						6.26		6.67

				545		120								4		21		38						6.23		6.7

				547		121										13		37						6.17		6.57

				549		122										16		29						6.18		6.56

		MEAN		17.67		35.50				2.9370612918														6.2		6.61

		SD		2.9439202888		3.6193922142				3.092169534														6.25

		x1 bar		17.6666666667						1.9777236053

		y2 bar		35.50

		n1		6

		n2		6

		S1		2.9439202888

		S2		3.6193922142

		x1 bar- x2 bar		17.83				3.6138621999

		(n1-1)S12 + (n2-1)S22		130.6				1.7320508076

		(n1+n2) - 2		10				4.9347020851

		n1*n2		36		t value		8.5471547317

		n1+n2		12





OW - Girls 11-12yrs

																X1		X2

														1		12		31						6.24		6.6

				Control		Carboplatin								2		21		37						6.19		6.68

				x		y								3		17		39						6.26		6.67

				545		120								4		13		36						6.23		6.7

				547		121																		6.17		6.57

				549		122																		6.18		6.56

		MEAN		15.75		35.75				2.9370612918														6.2		6.61

		SD		4.1129875598		3.4034296428				3.092169534														6.25

		x1 bar		15.75						1.9777236053

		y2 bar		35.75

		n1		4

		n2		4

		S1		4.1129875598

		S2		3.4034296428

		x1 bar- x2 bar		20.00				4.3588989435

		(n1-1)S12 + (n2-1)S22		114				1.4142135624

		(n1+n2) - 2		6				4.5883146774

		n1*n2		16		t value		6.4888568452

		n1+n2		8





OW - Girls 13-14yrs

																X1		X2

														1		15		35						6.24		6.6

				Control		Carboplatin								2		21		29						6.19		6.68

				x		y								3		17		30						6.26		6.67

				545		120								4		25		35						6.23		6.7

				547		121								5		16		32						6.17		6.57

				549		122								6		13		29						6.18		6.56

		MEAN		17.83		31.67				2.9370612918														6.2		6.61

		SD		4.4007575106		2.8047578624				3.092169534														6.25

		x1 bar		17.8333333333						1.9777236053

		y2 bar		31.67

		n1		6

		n2		6

		S1		4.4007575106

		S2		2.8047578624

		x1 bar- x2 bar		13.83				4.0422765863

		(n1-1)S12 + (n2-1)S22		163.4				1.7320508076

		(n1+n2) - 2		10				3.4221639806

		n1*n2		36		t value		5.9273618863

		n1+n2		12
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