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I. INTRODUCTION

When diet is wrong medicine is of no use.

When diet is correct medicine is of no need.









-Ayurveda 

Life cannot be sustained with out adequate nourishment. Man requires sufficient food for growth, development and to lead an active and healthy life.

           Survival requires not only oxygen and water but food as well. Food provides the energy required to support the body’s life sustaining process. It also contains the material needed to build and maintain all body cells. The materials are referred to as “nutrients”. Each plays a role in assuring that the biochemical machinery of the human body runs smoothly.

              The macro and micronutrients are important to the body for oxidizing and yielding energy and also to help in the regulation of metabolic activities in the body respectively.

When proper supply of these nutrients are not provided to the body then it can lead to deficiency conditions  such as Marasmus, Kwashiorkor, Anemia, and other Vitamin deficiencies. Studies carried out reveal that 12 million children die in developing countries before they reach their fifth birthday, one of the ten reasons being malnutrition. (World health Org, 2003)

The art of nutrition revolves mainly around six aspects such as combination of all the five food groups, food choices, variety, color, texture and presentation. As very well put forward by the American Medical Association, nutrition care is the mission of dietetics. 

Nutrition is required to for growth and development, maintenance of health, prevent illness, manage disorders and to improve the physical performance. Thus nutrition has to be met in all phases of life be it house, hospital, school or a playground. 

Now more than ever, the need for accurate sports nutrition information is increasing. Whether the athlete’s performance is recreational or elite, it will be influenced by what he or she eats and drinks. Unfortunately, there is much misinformation regarding a proper diet for physically active persons. In the quest for success many health fitness conscious person will try any dietary regimen or nutritional supplement in the hope of reaching a new level of wellness or physical performance.

A study on male and female athletes engaged in different sports revealed that irrespective of age and games in which the players are involved the mean energy intake was found to be significantly less than their respective RDA’s. None of the female and male athletes were found meeting the RDA’s for carbohydrates, fats or protein. (Mudafale et al, 2006)
An athlete’s energy and nutrient requirements vary with weight, height, age, sex and metabolic rate and with the type, intensity, frequency and duration of training. Depending upon the training regimen, athletes need to consume at least 50 percent, but ideally 60-70 percent of their total calories from carbohydrates. The remaining should be obtained from protein (10 – 15 percent) and fat (20 – 30 percent). Although, specific recommendation based on an individual’s body size, body composition, sport and gender may be more useful than using a guideline based on preposition. Calories and nutrients should come from a wide variety of foods on a daily basis. (American Dietetic Association, 2000)

             Generally, both glucose and fatty acids provide fuel for exercise in proportions depending on the intensity and duration of the exercise and the fitness of the athlete. For many endurance events, the habitual consumption of a high-carbohydrate diet, before and during the exercise is appropriate. A diet relatively higher in fat is currently recommended may be beneficial for exercise in which energy expenditure is high and time of recovery is limited. (Brown 2002). 

                Another important aspect to be considered is the consumption of fluid. A proper fluid balance maintains blood volume, which in turn supplies blood to the skin for body temperature regulation. Because exercise produces heat, which must be eliminated from the body to maintain appropriate body temperature, regular fluid intake is essential for maintaining a body temperature that maximizes performance. 

            Drinking 400- 600 ml of fluid at least 2 hours before the start  of exercise, drinking 150-300 ml of fluid every 15-20 minutes during the exercise and consuming 450-675 ml of fluid after exercise for every pound of body weight lost during exercise is recommended. (American Dietetics Association, Dietitians of Canada and the American College of Sports Medicine, 2000)

                Other factors that may affect the fluid consumption include taste and temperature of the beverages. In the study that was conducted by Seifert et al, 2006, views that fluid retention can be improved for the athletes with the addition of protein. Results indicate that fluid retention for carbohydrates plus protein drink was 15 percent greater than only a carbohydrates drink and 40 percent greater than water. Water ingestion led to a dilution of the serum and resulted in only 53 percent fluid retention. (Seifert et al 2006)

              A popular sports dietary fad revolves around the myth that high – carbohydrates diets impair the athletic performance and make athletes fat. “This perfect ratio” consists of 40 percent carbohydrates, 30 percent of protein and 30 percent fat at each meal and snack. This 40-30-30 ratio diet allegedly maintains the proper balance between the hormones insulin and glucagons (Cheuvront 2000). Proponents of the 40-30-30 diet also claim that insulin makes it hard for people to stay or become thin. Basically, insulin is treated as the “monster hormone” that makes people fat. (Krause 2004).
             To prove the above study delusive, a small study of male athletes following the 40-30-30 diet (zonal diet) for 7 days showed that besides a significant reduction in energy intake (app. 400 k.cal) in those following the diet compared with controls consuming the normal diet, the time to exhaustion was significantly decreased in performance trails. The author of the study concluded that based on their work, this nutritional strategy should not be adopted by athletes (Jarvis et al, 2002).

               Nutrition and physical activity go hand in hand. The fundamental principle of “Sports Excellence” is mainly dependant on athlete’s physique and dietary intake apart from physiological and training concepts. Proper nutrition forms the foundation for physical performance. It provides both fuel for biological work and the chemicals for extracting and utilizing the potential energy contained within the fuel. Many athletes operate under the false assumption that adequate training procedures are sufficient to optimize their athlete’s performance. Evidence accumulates that nutritional status significantly influence performance, yet this information has not seemed to reach many athletes. 

              The future of sports nutrition will dictate that we 1. Collectively strive for a higher standard of care and education for counseling athletes and 2. Integrate different disciplines. We are in an era of unprecedented growth and the new knowledge is constantly evolving. (Kalman et al 2004).

             This opens the gate way to many of the researchers to carry on many researches on various aspects of sports nutrition, to provide the cutting edge to our sports persons. Based on the above mentioned facts this study targets the following objectives. 

· Evaluating the food consumption pattern of the selected athletes

· Imparting education to the athletes on sports nutrition. 

· Evaluating the rendered knowledge among the sample through a pre test and a post test. 

· Formulation of a cost effective high energy biscuits for the athletes.

· Evaluation of the acceptance of the biscuit among selected group.

· Development of software, to calculate the approximate energy requirements for the physically active people.

II. REVIEW OF LITERATURE

                                   The review of literature pertaining to the study “Development of software for athletes on energy calculations and imparting nutrition education” is discussed in the following heads.

B. Food consumption pattern – practical consideration and applications for athletes.
B. Fluid supply requirements for athletes.

C. Controversial practices of athletes.
D. Dietary supplements: their need, importance & acceptability –   special reference to snacks like biscuits.

E. Nutritional education: tool to create awareness.
A.  FOOD CONSUMPTION PATTERN – PRACTICAL CONSIDERATIONS AND APPLICATIONS FOR ATHLETES:

      Carbohydrates foods with a moderate to high glycemic index provide a readily available source of carbohydrates for muscles glycogen synthesis and should be most important constituent in the recovery meal. There is no evidence that diets which are high in fat and restricted in carbohydrates enhance training. (Bruke et al, 2004).

     
Ingestion of carbohydrates 3-4 hours before exercise increase liver and muscle glycogen and enhances subsequent endurance exercise performance. Interventions to increase fat availability before exercise have been shown to reduce carbohydrate utilization during exercise, but do not appear to have ergogenic benefits. (Hargreaves et al 2004).

A study was conducted to estimate the protein requirement for endurance athlete. It resolved that most endurance athletes get enough protein to support any increased requirements, those with low energy or carbohydrates intake may require nutritional advice to optimize dietary protein intake. (Taenopolsky 2004)

In general the scientific opinion on protein consumption controversy seems to divide itself into two camps – those who believe participation and sport increases the nutritional requirements for athletes and exercising individuals are no different from the requirements of sedentary individuals. There seems to be evidence for both arguments. (Tipton et al 2007)

The intensity, duration, and frequency of the sport and the overall energy and nutrient intake of the individual all have an impact on whether or not micronutrients are required in greater amounts by the athletes. (Volpe 2007)

Athletes with poor diets, especially those restricting energy intakes or eliminating food groups from the diet, should consider supplementing with a multivitamin/Mineral supplement. (Woolf et al 2006)

Exercise stresses metabolic pathways that depend on thiamine, riboflavin and vitamin B 6, therefore the requirements for these vitamins may be increased in athletes and active individuals. Thus active individuals who restrict their energy intake or make poor dietary choices are at greater risk for poor thiamine, riboflavin and vitamin B 6 status. (Manore 2000)

Adequate calcium intake is necessary to promote bone health and to prevent osteoporosis; increased physical activity alone does not necessarily demand an increased intake of dietary calcium or other micronutrients. (Kunstel 2005)

            
 Zinc deficiency in athletes can lead to anorexia significant loss in body weight, latent fatigue with decreased endurance and a risk of osteoporosis. (Micheletti 2001)


Magnesium supplementation or increased dietary intake of magnesium will have beneficial effects on exercise performance in magnesium-deficit individuals. Magnesium supplementation of physically active individuals with adequate magnesium status has not been shown to enhance physical performance. (Nielsen et al 2006)
B. FLUID SUPPLY REQUIREMENTS FOR ATHLETES:

Water may be the single most important nutrient for athletic performance. The body may be able to survive weeks or months with out certain minerals and vitamins, but with out water performance may be compromised in as little as thirty minutes.

When fluid loss approaches 6-10 % of body weight heat strokes and heat exhaustion become life threatening. Hypo hydration may also affect mental functioning. Therefore the effect of hypo hydration on real life sport may be greater than shown in laboratory studies of physiological performances.(Naghir 2000)

The consumption of fluids earlier in the cycle phase of the Olympic distance triathlon benefits the run and the overall performance time. (Mcmurray et al 2006)

The daily water intake of 3.7 L for adult men and 2.7 L for adult women meets the needs of the vast majority of persons. However, strenuous physical exercise and heat stress can greatly increase daily water needs and the individual variability between athletes can be substantial. (Sawka et al 2005)
Maintaining proper hydration before, during and after training and competition will help reduce fluid loss, maintain performance, lower sub maximal exercise heart rate, maintain plasma volume and reduce heat stress, heat exhaustion and possibly heat stroke. (Von duvillard 2004)

It has been suggested that hyper hydration (increased total body water) may reduce physiological strain during exercise heat stress, but data supporting that notion are not robust. (Sawka et al 2000)

               
  Athletes will benefit the most by tailoring their individual needs for water, carbohydrates and salt to the specific challenges of their sport, especially considering the environmental impact on sweating and heat stroke. (Coyle 2004)

The prevention of deleterious effects on health and performance requires an effective rehydration strategy to maintain body fluid balance. This strategy must satisfy all three potential limiting factors for fluid replacement i.e, fluid intake, gastric emptying and intestinal absorption. (Koulmann et al 2003)

                    The negative consequences of exercise in the heat are attenuated to some extent by a period of adaptation, and by the ingestion of water or other appropriate fluid. Manipulation of pre-exercise by body temperature can also influence exercise performance and may be a strategy that can be used by athletes competing in successful environment. (Maughan et al 2004)

                     For effective restoration of fluid balance, the consumption of a volume of fluid in excess of the sweat loss and replacement of electrolyte, particularly sodium, losses are essential. Intravenous fluid replacement after exercise has been investigated to a lesser extent and its role for fluid replacement in the dehydrated but otherwise well athletes remains equivocal. (Shireffs et al 2004)

The deteriorated thermoregulation in the elderly is closely associated with the impact body fluid regulation and that blood volume expansion by exercise training with protein supplementation improves thermoregulation. (Kamijo et al 2006)

 
 A study attempted to determine if ingesting fluid either in a single bolus or intermittently during exercise had different results in thermoregulatory parameters and thirst in hot environmental. It was concluded that the consumption of water in a single bolus is more beneficial for some aspects of thermoregulatory control and delaying thirst during exercise in the heat. (Ferguson et al 2005)

Dehydration preceding low intensity exercise in the heat magnifies thirst-driven drinking during exercise-heat stress. Such changes result in similar fluid regulatory hormonal responses and comparable modifications in plasma volume regardless of pre-exercise hydration state. (Maresh et al 2004)

Risk factors for heat illness include dehydration, hot and humid climate, obesity, low physical fitness, lack of acclimatization, previous history or heat stroke, sleep deprivation, medication, sweat gland dysfunction and upper respiratory and gastrointestinal illness. Results interpret that monitoring hydration status and early intervention may be the most important factors in preventing severe heat illness. (Coris et al 2004)

 
Ad libitum consumption of a carbohydrates energy drink may be more effective than water in minimizing fluid deficit and mean core temperature response during tennis and other similar training in adolescent athletes. (Bergeron et al 2006)

Dehydration alters cardiovascular, thermoregulatory, central nervous stress and metabolic functions. One or more of this would degrade endurance exercise performance when dehydration exceeds 2% of body weight. They recommended the fluid intake to be sufficient to minimize dehydration. This could be achieved with fluid intakes of under 1 L * h(-1). (Cheuvront et al 2003)

                   
A drink at 4 degree C during exercise in the heat enhances fluid consumption and improves endurance by acting as a heat sink, attenuating the rise in blood temperature and therefore reducing the effect of hest stress. (Mundel et al 2006)

The importance of good hydration for work and exercise performance, it is reasoned out that while exercising in a hot environment ( 30 degree C or more), dehydration by 2 % of body mass impairs exercise performance and increases the possibility of suffering heat injury. (Shireffs et al 2005)

C. CONTROVERSIAL PRACTICES OF ATHLETES:

                      The primary factors responsible for successful athletic performance include proper training and conditioning, good nutrition practices, natural talent and a positive attitude. Because competition is intense and the margin between the wining and losing effort may be extremely small, some athletes seek short cut solutions to gain a competitive advantage. Popular, yet controversial, these practices are believed to affect metabolism and performance. 

                       Protein and amino acid supplementation on performance and training adaptations during ten weeks of resistance training emphasizes that the combination of whey and casein protein promoted the greatest increase in fat free mass after ten weeks of heavy resistance training and this can be used to improve composition during resistance training. (Kerksick et al 2006)

Ribose helps to resynthesize ATP for use in muscle and there have been claims that ribose supplements increase ATP levels and improve performance. But the study results suggest that ribose had no effect on performance when taken orally, at the dose suggested by the distributor. (Teveler et al 2006)

Examining the acute effects of the caffeine containing supplement on strength, muscular endurance and anaerobic capabilities resolved that caffeine containing supplement may be an effective supplement for increasing the upper body strength and therefore could be useful for competitive and recreational athletes who perform resistance training. (Beck et al 2006)

The acute energy restriction on antioxidant capacity in trained athletes to determine whether dietary protein source influenced the antioxidant response, performance and immunity concluded that energy restriction increased plasma cysteine and several markers of the glutathione antioxidant system in trained athletes. A high cysteine dietary protein did not influence these performances. (Rankin et al 2006)

Iron supplementation significantly improves iron status and endurance capacity in iron deficient, non-anemic trained male and female subjects. (Hinten et al 2007).

The influence of performance level on dietary supplementation in elite Canadian athletes specified that athletes at the highest performance level where significantly more likely to lose protein supplements, to be at advised by strength trainers regarding dietary supplements usage, to prefer individual interviews for dietary supplementation, educational purpose and to perceive greater awareness on anti-doping legislation. (Erdman et al 2006)

A study on the popular ergogenic drugs and supplements in young athletes enumerated the commonly used drugs by athletes included anabolic androgenic steroids, steroid precursors, growth hormones, creatine and ephedra alkaloids. It was even clear that they were exposed to these substances at younger ages than in years passed, with use starting as early as middle school. (Calfee et al 2006)

The use of supplements was wide spread with 62% of respondents declaring supplements used, prevalence in female athletes (75%) was higher than in males (55%) was not significant. Conclusion was that supplementation practices were wide spread among the groups studied in the united Kingdoms Junior national track and field athletes. (Nieper et al 2005)

The causes of iron deficiency include poor intake, menstrual losses, gastrointestinal and genitourinary losses due to exercise-induced ischemia or organ movement, foot strike hemolysis, thermohemolysis, and sweat losses. A higher incidence of deficiency occurs in female athletes compared with males. (Suedekum et al 2005)

     
Iron supplements should be prescribed for athletes with iron-deficiency anemia and carefully monitored if given for prophylaxis; unless a therapeutic response occurs, investigations to establish the cause of iron deficiency should be initiated. (Zoller et al 2004)

           Controlled studies made to integrate the existing knowledge based on anecdotal reports on the side effects of creatine have indicated that, in healthy subjects, oral supplementation with creatine, even with long-term dosage, may be considered an effective and safe ergogenic aid. However, athletes should be educated as to proper dosing or to take creatine under medical supervision. (Dizzarine et al 2004)

        At present there is no evidence to suggest that supplements are required for optimal muscle growth or strength gain. Strength-trained athletes should consume protein consistent with general population guidelines, or 12% to 15% of energy from protein. (Phillips 2004)

         Even during 6 hours pf exhaustive exercise in trained athletes using carbohydrates supplements net , net protein oxidation does not increase compared with the resting state and/or postexercise recovery. Combined ingestion of protein and carbohydrate improves net protein balance at rest as well as during exercise and postexercise recovery. (Koopman et al 2004)

D. DIETARY SUPPLEMENTS: THEIR NEED, IMPORTANCE & ACCEPTABILITY – WITH SPECIAL REFERENCE TO SNACKS LIKE BISCUITS 

Almonds are nutritionally dense – a quality emphasized in the government’s Dietary Guidelines. Independent analyses show that almonds are the most nutritionally dense nut, whether compared calorie per calorie or ounce per ounce. The Dietary Guidelines for Americans (2005) encourage Americans to choose nutritionally dense foods – that is, to get the most nutrition possible out of the calories you eat. A one-ounce, 160-calorie serving of almonds, or about a handful, is an excellent source of vitamin E and magnesium, and a good source of fiber. It also offers heart-healthy monounsaturated fat, protein, potassium, calcium, phosphorous and iron.


Peanuts are a very good source of monounsaturated fats, the type of fat that is emphasized in the heart-healthy Mediterranean diet Peanuts are good sources of vitamin E, niacin, folate, protein and manganese. (whfoods.com, 2001-2007)

In addition to being an excellent dietary source of calcium, sesame seeds are also a good source of manganese, copper, magnesium, iron, phosphorus, vitamin B1 (thiamin), zinc, vitamin E, healthy protein, and fiber. Sesame seeds also contain sesamin and sesamolin, two substances that are thought to prevent high blood pressure and protect the liver against oxidative damage. (Dr. Ben Kim, 2006, Healthy eating )
Nutritional surveillance in Tuscany among children indicated that 92.3% of children ate breakfast from 4-7 times a week, the vast majority at home, while only 3% declared consuming breakfast never or almost never The most preferred breakfast consisted of milk and biscuits for all children's BMI classes. ( Lazzeri et al 2006)

An attempt to study lunch box content of the Australian school lunch estimated that the bread was the most frequently consumed food and contributed 20% of total energy at school, biscuits 13%, fruit 10%, muesli/fruit bars 8%, packaged snacks 7%, and fruit juice/cordial 6%. This proved the acceptance of biscuits among the age group. (Sanigorski et al 2005)

 A traditional biscuit was modified by the addition of vitamin B6, vitamin B12, Folic Acid, Vitamin C and Prebiotic fibre, while reducing salt and sugar. The modified biscuit was acceptable to the consumer in terms of eating quality, flavor and color. This study confirmed that traditional biscuits which are not associated with healthy diets by most consumers can be modified to produce a healthy alternative that can be manufactured under strict commercial conditions. (Boobier et al 2006)
 E.  NUTRITIONAL EDUCATION: TOOL TO CREATE AWARENESS
As the United States debates the reform of the welfare of its people, there is a need for the public in general and educators and policy-makers in particular to understand the link between a fundamental physical building block of human beings-nutrition-and the well-being of our country. (Bruner et al 1996 ).
                        The development, implementation, and results of an intervention designed for inner-city, overweight African American adolescent women with each session comprising three elements: (1) an educational/behavioral activity, (2) 30 to 60 minutes of physical activity, and (3) preparation and tasting of low-fat meals, these effects achieved statistical significance for nutrition knowledge, low-fat practices, perceived changes in low-fat practices, and social support. (Resnicow et al 2000)

A school traffic light nutrition tool is created, adopting the principles advocated by the House of Commons Health Select Committee on Obesity, which seeks to encourage children to freely eat green food, eat amber food in moderation and stop and think before eating red food. Beneficial changes in knowledge, attitude and behavior were observed, but negative changes in attitude scores and behavior towards green food suggested that children misunderstood some nutritional messages. A lack of wider school involvement and only the partial support of parents weakened the effectiveness of this approach. The nutrition tool is cost neutral and may have applicability in other settings. (Ellis et al 2007)

The Arbor Clinical Nutrition Updates (ACNU) is a weekly electronic nutrition journal for health professionals. It is published in nine languages and distributed by email without charge in both plain text and Acrobat formats. ACNU is intended to be a collaboration with the primary research journals to extend the reach of new nutrition research findings to a wider community of researchers, academics and clinicians than each journal might otherwise reach individually. As such, ACNU utilizes the Internet to promote the goals of open-access publishing and evidence-based medicine.(Helman AD 2005)
Schoolyard gardens are emerging as a nutrition education tool in academic settings. The purpose of this study was to investigate the effects of garden-based nutrition education on adolescents' fruit and vegetable consumption using a nonequivalent control group design. A repeated-measures analysis of variance showed that adolescents who participated in the garden-based nutrition intervention increased their servings of fruits and vegetables more than students in the two other groups. Significant increases were also found in vitamin A, vitamin C, and fiber intake. Although further research is needed, the results of this study seem to indicate the efficacy of using garden-based nutrition education to increase adolescents' consumption of fruits and vegetables. (McAleese et al 2007)

                    
   To assess the impact of a school-based nutrition education intervention aimed at increasing the consumption of fruits and vegetables. The intervention programme increased the provision of fruits and vegetables in schools and provided a range of point-of-purchase marketing materials, newsletters for children and parents, and teacher information. Methods included 3-day dietary records with interview and cognitive and attitudinal measures at baseline, with follow-up at 9 months, in intervention and control schools. Children (n=64) in the intervention schools had an average increase in fruit intake (133+/-1.9 to 183+/-17.0 g day(-1)) that was significantly (P<0.05) greater than the increase (100+/-11.7 to 107+/-14.2 g day(-1)) estimated in children (n=65) in control schools. (Anderson et al 2005).

   
 Only a relatively short period of counseling with low input is needed to increase in children's nutrition knowledge and ability to explain nutrition-related subjects if advice has first been given to the parents and if the parents have received reinforcement and concrete help with parent-child communication after their children have been involved in the counseling. The differences attained in nutrient intake could also be maintained. ( Rasanen et al 2004)
III. METHODOLODGY

The methodology pertaining to the “Development of software for athletes on energy calculations and imparting nutrition education” is discussed in the following heads.
E. Selection of samples
F. Collection of Data and conduct of the study
G.  Impact of nutrition education
H. Formulation cost effective high energy biscuits
a) Calculation of the nutrients 

b) Biscuit formulation and standardization
c) Selection of athletes for acceptability 

       E. Development of the software to calculate the energy requirements 
           for athletes 

       F.  Development of a tool (CD) for nutrition education
A. Selection of samples
Thirty athletes were selected for the study. The methods that were incorporated for the selection were purposive sampling method and convenience sampling method. According to Gupta (2004), convenient sampling method is a method which is easily and simply obtained with out any random selection, whereas Purposive sampling method is confined to specific types of people who can provide the desired kind of information (Uma Shekeran , 2000 )

B. Collection of Data and conduct of the study
 A questionnaire was formulated to elicit information on the selected athletes. A questionnaire is a pre-formulated written set of questions to which respondents record their answers, usually within closely defined alternatives. (Uma, 2000). This was the method that was adopted in order to obtain the information from the athletes. The questionnaire used is presented in Appendix IV. The questionnaire includes the following aspects. 

Demographic data, information describing and segmenting a population in terms of age, sex, income and other similar aspects were recorded from the respondents. 

Anthropometric Measurements, such as height, weight and the Body Mass Index of the respondents was measured and entered. The heights of the individual athletes were measured using an inch tape. They were made to stand erect on bare feet against the wall. The heights were marked and then measured. To weigh the individuals, the bathroom scale was used. In the usual manner they were made to stand upright and bare feet on the weighing scale in order to measure their weight. 


For the Body Mass Index, The Centre for Disease Control and Prevention advises healthcare professionals to use the following established percentile cutoff points to identify underweight and overweight in children. Body Mass Index is a tool used to check if the weight is appropriate for the height of an individual. 

· Underweight—BMI-for-age less than 5th percentile 

· Normal—BMI-for-age 5th percentile to less than 85th percentile 

· At risk of overweight—BMI-for-age 85th percentile to less than 95th percentile 

· Overweight—BMI-for-age 95th percentile or more.

An age-related BMI charts was developed by the National Center for Health Statistics (NCHS, Revised 2006) in response to increasing use of body mass index as a way of assessing children’s health. This is method was used in order to assess the BMI of the adolescents selected for the study. 

A 24-Hour Food Recall was used to evaluate the food consumption pattern of the selected athletes. The 24-hour recall method is easy to administer; economical, and is not dependent on the literacy of the respondent. A 24 hour recall method was best to evaluate the diet of diverse group of people. This is also supported by Kim Edens (1999).

C. Developing high energy low cost biscuit
A high energy low cost biscuit was developed which could be given to athletes at intervals while they performed a game. For the formulation of the cost effective biscuits the following steps were executed: 

  a. Calculation of the nutrients 

               b. Biscuit formulation and standardization
               c. Selection of athletes for acceptability
a. Calculation of the nutrients
The nutrients of the biscuits were calculated by altering the amount of ingredients that went into the making of the biscuit. The nutritive value calculation has been presented in the Appendix II. The Indian Council of Medical Research (reprinted 2000), was referred for the calculation of nutritive value of food items. 

 b. Biscuit formulation and standardization
A biscuit was developed incorporating energy dense ingredients. The method adopted and the ingredients utilized are presented in the annexure. Three trail batches were done and at the end of each trial a score card was given to evaluate the prepared products. The suggestions given by the taste panels at the end of each trail were included in the next trial and the product was standardized. 

c. Selection of athletes for acceptability

The thirty athletes chosen for the conduct of the study were tested the acceptability of the biscuits. At the end of the questionnaire session, each one was given the biscuit and the acceptability was tested. Three trails were done and the biscuit was standardized. A numerical score card was provided to them to evaluate the product which can be viewed on Appendix III. The cost of one biscuit was Rs. 1.50 and two biscuits totaled up to Rs. 3.00. 
D. Development of the software to calculate the energy requirements for athletes
Innovativeness was found to be helpful in distinguishing between different technology usage levels across various technologies such as internet, e-mail, intranet, etc. (Sylvain2007). Software was developed to calculate the energy requirements of the athletes with the energy expenditure levels, time involved and the body weight. This was developed in order to ease the work of energy calculations and give a rough estimate of the requirements. It even includes the break up requirements of carbohydrates, proteins and fats that need to be provided to meet the requirements. The developed software is present as Appendix VI. 
E.  Development of a tool (CD) for nutrition education
According to Jamie Stang and Mary Story (2001), group education can prove to be an effective means of reaching the adolescents with common nutrition message. Nutrition issues that are especially amenable to this education include fast food and snack, vegetarian food, sports nutrition, prenatal nutrition and over weight. Thus a compact disc was made with the basic knowledge on sports nutrition for educating the adolescents. This compact disc is present as the Appendix VII. 

F. Impact of nutrition education
To check on the impact of the education that had been rendered, a pre test was conducted before the education and then a post to evaluate their understanding was also conducted. The same test paper was given for the pre test and the post test for easy comparison and is presented in Appendix V. They were marked and the marks were compared using a test to see the significance. 
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PLATE I

HIGH ENERGY LOW COST BISCUIT

IV. RESULTS AND DISCUSSIONS


The results pertaining to the study on “Development of software for athletes on energy calculations and imparting nutrition education” is discussed on the following heads.
A. Demographic Data of the selected athletes 
B. Anthropometric measurements of selected athletes.  

C. Details on the games played. 

D. Food consumption pattern of the athletes.  

E. Standardization of high energy biscuits. 

F. Acceptability of the formulated biscuits and its nutritive value

G. Development of software.  

H. Nutrition Education

A. Demographic data of the athletes

 Demographic data and the Anthropometric measurements are discussed under the following heads. 

a. Age and sex distribution of athletes.

b. Income of the athletes. 

a. Age and sex distribution of athletes
The age and sex of the selected athletes are discussed in Table I. 

TABLE I

 AGE AND SEX DISTRIBUTION OF ATHLETES
	Age
	No. of subjects

N = 30
	Boys
	Girls

	13-15
	17
	9
	8

	16-18
	13
	8
	5


The athletes between the age group of 13-18 years were selected for the study. It was seen that out of the total number of selected athletes (30) the maximum number that is 17 were in the age group of 13-15 years. 

State of World Population 2003 states that Investing in Adolescents’ Health and Rights emphasizes the fact that this is a greater scope for knowledge, opportunities, choices and participation of young people which would enable them to lead healthy and productive lives. Also, help them contribute to their communities and to a more stable and prosperous world.

b. Income of the selected athletes

The income levels are classified according to HUDCO classification (2000), less than Rs, 2000 – poverty, Rs, 2000-4000 – low income, Rs,4000-7000 -  middle income, greater than Rs, 7000 – high income. It was found that all of them belonged to the high income group. 
B. Anthropometric Measurements of the athletes

The anthropometric measurements of the selected athletes are discussed under the following.
a. Height of the selected athletes
b. Weight of the selected athletes
c. Body Mass index of selected athletes
a. Height of the athletes 

The height that recorded among the athletes is discussed below
 TABLE II

 HEIGHT OF THE SELECTED ATHLETES

	Groups
	140-150 cm
	150-160 cm
	160-170 cm
	170-180 cm

	Boys(13-15 years)
	1
	4
	2
	2

	Girls(13-15 years)
	2
	4
	2
	-

	Boys(16-18 years)
	-
	2
	4
	2

	Girls(16-18 years)
	1
	1
	3
	-


There was an equal distribution of athletes (36 per cent) among the height ranging from 150 cm – 160 cm and 160 cm – 170 cm. When comparing both the age group more number of athletes from 16- 18 years group accounted for the height ranging from 160-170 cm. 

b. Weight of the selected athletes
The weight of the athletes is presented in the table below:

TABLE III
 WEIGHT OF THE SELECTED ATHLETES

	Groups 
	40-45 kg
	45-50 kg
	50-55 kg
	55-60 kg
	60-65 kg
	65-70 kg
	70-75 kg
	75-80 kg

	Boys(13-15 years)
	3
	1
	1
	2
	1
	1
	-
	-

	Girls(13-15 years)
	2
	1
	1
	4
	-
	-
	-
	-

	Boys(16-18 years)
	-
	2
	1
	-
	3
	-
	-
	1

	Girls(16-18 years)
	-
	1
	3
	1
	-
	-
	-
	-


The age groups selected were assessed for their weight. There was a wide distribution of the weight. 
d. Body Mass index of selected athletes
The body mass index of the selected athletes are calculated and represented in Table IV. The body mass index has been calculated and interpreted in the below table that gives clear view of the children’s health status. 

TABLE IV

 BODY MASS INDEX OF SELECTED ATHLETES

	Group
	Underweight

< 5 percentile
	Normal Weight

5-8 percentile
	Risk of Over weight 85-95 percentile
	Obese

Above 95 percentile

	Male (13-15 years)
	3
	5
	1
	-

	Female(13-15 years)
	1
	7
	-
	-

	Male (16-18 years)
	1
	5
	2
	-

	Female (16-18 years)
	1
	4
	-
	-


According to the Centre for Disease Control And Prevention (2000) the children are categorized into four groups ranging from below 5th percentile – underweight, 5th to 85th percentile as Normal weight, 85th to 95th percentile at a risk of overweight and above 95th percentile as obese. It was evident from the study that 6 athletes were underweight category and 3 were overweight category. The remaining number was of normal weight.  No athletes were found to be obese. 


A study conducted showed that overweight adolescents do significantly less intense physical activities and have less favorable psychosocial correlates related to physical activity than their normal weight peers. However, the strength of the associations between psychosocial variables and total physical activity were comparable in overweight and normal weight adolescents. More support from family and friends, more fun in physical activity, higher self-efficacy, the perception of more competition benefits and the perception of less lack of interest, were all associated with higher total levels of physical activity. (Johan 2005)
            This states the reason why 70 per cent of the selecetd athletes were of normal weight. 
B. DETAILS ON THE GAMES PLAYED

The game played has been discussed in three main headings for a better understanding. 
a. Type of sport played
b. Frequency of the play
c. Duration of the play
a. Type of game played
The games that were played by the athletes are categorized below and discussed: 

TABLE V

 TYPE OF SPORTS PLAYED

	GROUP
	Cricket

(N=30)
	Volley ball

(N=30)
	Badminton

(N=30)
	Cycling

(N=30)
	Basket Ball

(N=30)

	Boys(13-15 years)
	3
	3
	5
	1
	-

	Girls(13-15 years)
	-
	2
	5
	1
	-

	Boys(16-18 years)
	2
	2
	4
	-
	2

	Girls(16-18 years)
	-
	-
	5
	-
	-


Among the selected athletes, 63 per cent played badminton. According to Rob Hicks and Fiona Hayes (2001), Badminton is very accessible and is often played in school halls and sports centers.  The number of boys and girls involved in badminton from both the age group were almost equal where as less than 10 per cent of the samples chosen were involved in cycling. 

b. Frequency of play
  The frequency of the sport played among the selected athletes is discussed below.
TABLE VI. 
FREQUENCY OF PLAY

	Group
	Everyday
	Weekly Twice
	Weekly thrice
	Alternate days

	Boys (13-15 years)
	5
	1
	1
	2

	Girls (13-15 years)
	7
	1
	-
	-

	Boys (16-18 years)
	5
	1
	2
	-

	Girls (16-18 years)
	4
	-
	1
	-


Seventy per cent of the selected athletes involved themselves in regular games whereas the remaining 30 percent of the athletes did not play regularly, they expressed that they played either on alternate days or whenever they found time since the samples athletes were all school going children. 


Participation in physical activity is beneficial to children and adolescents. Regular physical activity helps children and adolescents develop healthy physical activity behaviors they can sustain through out their lives (American Dietetics Association 2000). Thus 70 per cent were at an advantage.  
c. Duration of play
The time spent for each game is given in the Table.

TABLE VII
DURATION OF PLAY

	Group
	½ - 1 Hour
	1 – 1 ½ Hour
	1 ½ - 2 hours
	2 – 2 ½ hours

	Boys (13-15 years)
	5
	3
	-
	1

	Girls(13-15 years)
	8
	-
	-
	-

	Boys (16-18 years)
	4
	1
	3
	-

	Girls (16-18 years)
	5
	-
	-
	-


From the collected data it was seen that 73 per cent of the athletes spent 30-60 minutes in playing games. The American Dietetics Association (2007) also recommends that the children and adolescents need to participate at least for 60 minutes of moderate to vigorous physical activity. 

C. Food consumption pattern of the athletes

The food consumption pattern of the selected subjects is represented under the following.
a. Dietary pattern
b. Nutritive Value as compared with the RDA
c. Special Foods consumed
a. Dietary Pattern
The food consumption pattern of the selected athletes is given in the Table VIII. 
TABLE VIII 

DIETARY PATTERN

	Group
	Vegetarians
	Ova vegetarians
	Non vegetarians

	Boys (13-15 years )
	7
	-
	2

	Girls (13-15 years)
	4
	1
	3

	Boys (16-18 years)
	2
	2
	3

	Girls (16-18 years)
	2
	1
	2


Fifty per cent of the selected samples were found to be vegetarians. The rest were either ova vegetarians or non vegetarians. 

As Nieman (2005) rightly points out, the available evidence indicates that a vegetarian diet has neither a demonstrably positive nor significantly negative effect on physical capacity. 

b. Nutritive Value as Compared with the RDA

The nutritive value calculated was compared with the recommended dietary allowances of the different groups and is presented in the table below.
TABLE IX
ENERGY INTAKE OF THE SELECTED SAMPLES:

	Group
	RDA 

K.Cal 
	K.Cal

	
	
	800-1000
	1001-

1200
	1201-

1400
	1401-

1600
	1601-

1800
	1801-

2000

	Boys  (13-15 years )
	2450
	2
	1
	3
	1
	1
	1

	Girls(13-15 years)
	2060
	1
	1
	4
	-
	1
	-

	Boys (16-18 years)
	2640
	1
	3
	2
	2
	-
	-

	Girls(16-18 years)
	2060
	1
	1
	2
	-
	-
	-


Out of the total numbers selected 37 per cent of the samples consumed 1201-1400 K. Cal. But when compared with the RDA it was seen that none of the selected athletes met the daily requirement. 

Along with physical changes, teens become more independent as they grow. Dietary options are one of the first decisions teens start making on their own. However, some teens tend to make poor food choices. Overall teens fail to meet their daily recommended food servings. (Lori Monitz, 2005). 
TABLE X

PROTEIN INTAKE OF THE SELECTED ATHLETES
	Group
	RDA

g
	Grams

	
	
	20-30
	31-40
	41-50
	51-60
	61-70
	71-80

	Boys (13-15 years )
	70
	-
	4
	5
	-
	-
	-

	Girls (13-15 years)
	65
	1
	4
	2
	1
	-
	-

	Boys (16-18 years)
	78
	2
	1
	2
	-
	2
	-

	Girls (16-18 years)
	63
	2
	1
	1
	1
	-
	-


The protein requirements are also not adequate when compared with the RDA. The maximum percentage (67 per cent) consumed proteins ranging from 31-50 g. 

Oded Bar (2000) is also of the view that protein requirements are higher in children and adolescents which has to be met for the growth and development. 

According to statistics provided by the Child and adolescent Health and Development (2001), under nutrition and stunting are prevalent in adolescents, boys and girls, in developing countries. At the same time, obesity is a growing problem in all societies. For adults, adequate protein intake is defined as the minimal amount needed to maintain nitrogen balance. In contrast, children and adolescents must maintain a positive nitrogen balance (i.e., a higher intake than utilization) for the purpose of growth and development of body organs and tissues. 
TABLE XI
FAT INTAKE OF THE SELECTED SAMPLES
	Group
	RDA

g 
	Grams 

	
	
	20-30
	31-40
	41-50
	51-60
	61-70 

	Boys (13-15 years )
	22
	1
	2
	4
	1
	1

	Girls (13-15 years)
	22
	2
	3
	3
	1
	-

	Boys (16-18 years)
	22
	2
	1
	3
	-
	2

	Girls (16-18 years)
	22
	1
	2
	1
	1
	-


Totally around 11 members out of 30 consumed fats ranging from 40-50 g in the 24 hour recall. 

Many scientific organizations recommend moderation in dietary fat and an increase in dietary fiber for children and adolescents. A joint report of the Canadian Pediatric Society and Health Canada advocates a slower transition to a low-fat diet throughout childhood and adolescence, recommending attaining [image: image2.png]


30 per cent of energy from fat by the end of linear growth in late adolescence (Nicklas, 2000).
TABLE XII 
CARBOHYDRATES INTAKE OF THE SELECTED SAMPLES
	Group
	100-200 g
	200-300 g
	300-400 g
	400 – 500 g 

	Boys (13-15 years )
	5
	3
	1
	-

	Girls (13-15 years)
	5
	3
	-
	-

	Boys (16-18 years)
	6
	2
	-
	-

	Girls (16-18 years)
	4
	1
	-
	-


From the above table it is clear that consumption of carbohydrates is very low. None of the athletes met the RDA. 

Studies have shown that carbohydrate is a critical fuel for strenuous exercise; Exercise intensity is a particularly important consideration since higher exercise intensities are associated with an increased reliance on carbohydrate as a fuel. (Martin, 2006)
c. Special Foods consumed
The best way to ameliorate performance and health status would be to give adequate importance to nutrition. The special foods that were consumed to improve performance by the athletes groups are discussed below: 
TABLE XIII
SPECIAL FOODS CONSUMED
	Groups
	Fruit

Juice
	Milk
	Egg
	Fruits
	Veg
	Biscuits
	Chicken
	Fish
	Nothing

	Boys(13-15 years)
	1
	3
	1
	1
	2
	-
	1
	1
	4

	Girls (13-15 years)
	-
	5
	3
	2
	1
	1
	-
	-
	2

	Boys (16-18 years)
	-
	3
	1
	-
	-
	1
	-
	-
	4

	Girls (16-18 years)
	1
	1
	1
	-
	1
	-
	-
	-
	1


"Milk is a sports drink 'plus,'" Keith Ayoob, EdD(2006)a registered dietitian and associate professor of pediatrics at the Albert Einstein College of Medicine, says"It will supply you with nutritents  you need whether or not you're working out."Regarding all the four groups under discussion, it was interpreted that most of the children drank milk, considering it to improve performance.  
It was also observed that an equal number of children did not take any kind of special food to improve their performance may be because they were ignorant about the role of food and the related nutrients which may improve their performance. 
D. Standardization of high energy biscuits

To improve the nutritional status of athletes, high quality nutritive biscuits were made. Before the final product was made two sample products were given to the athletes to check the acceptability status. 
TABLE XIV
 SCORE CARD I GIVEN TO ATHLETES

	Characteristics 

Score 
	Appearance
	Consistency
	Flavor
	Taste

	5

10

15

20
	-

-

18

12
	-

1

18

11
	15

15

-

-
	5

19

6

-


The biscuits that were made for the first trial had various ingredients present in it. It was given to samples to check the acceptability. The first sample had oats present in it. This was suggested to be removed as it gave a very odd taste when consumed. Thus the next trail batch of the biscuits that were made did not have the oats added to it
TABLE XV
SCORE CARD II GIVEN TO ATHLETES
	Characteristics 

Score 
	Appearance
	Consistency
	Flavor
	Taste

	5

10

15

20
	-

-

15

15
	-

-

13

17
	-

8

         11

11
	-

5

15

9


The second trial sample had no oats present in it. But when the nutritive value was calculated the amount of butter that was added was found to be very high. Thus it was to be rectified in the next sample. But the over all acceptance of the second sample was found to be good. 

E. Acceptability of biscuits and its nutritive value

The acceptability of the biscuits and their nutritive values are discussed under the following heads.

a. Acceptability of the biscuit

b. Nutritive Value of the biscuit 
a. Acceptability of biscuits
The acceptability of the biscuits was tested using a score card among 30 athletes and the mean value is given in Table XVI. 

TABLE XVI

ACCEPTABILITY OF BISCUITS
	Characteristics 

Score 
	Appearance
	Consistency
	Flavor
	Taste

	5

10

15

20
	-

11

17

2
	1

9

18

2
	-

-

19

11
	-

2

22

6


The acceptability of the biscuit was tested among 30 athletes. Score cards were given to the panel members. From the score card it was absorbed that the biscuit was well accepted among the group. The nutritive value of the biscuit is also calculated and given in appendix. Thought the amount of fat used was reduced the biscuit was preferred by all.

Nutritional surveillance in Tuscany among children indicated that 92.3 per cent of children had breakfast from 4-7 times a week and the most preferred breakfast consisted of milk and biscuits (Lazzeri 2006). 
b. Nutritive value of the Biscuit
 The nutritive value of the biscuit was calculated and the values are tabulated in the table XVII. 

TABLE XVII 

NUTRITIVE VALUE OF THE BISCUIT
	Nutrients 
	One Biscuit
	Two Biscuit

	Energy K. Cal 
	150
	300

	Carbohydrates g
	20
	40

	Protein g
	3
	6

	Fat g 
	6
	12

	Calcium mg
	22
	44

	Iron mg 
	0.74
	1.5

	Vitamin A 
	49.4
	98.8

	Thiamine
	0.043
	0.08

	Riboflavin
	0.026
	0.05

	Nicotinic Acid
	1.16
	2.23

	Folic Acid
	2.1
	4.2


The nutritive value of the biscuit was calculated using the Indian Council of Medical Research’s (reprinted 2000) nutritive vale for each food item included. Each biscuit was found to have a considerable amount of energy, carbohydrate, protein, fat, calcium and Vitamin A. 

When two biscuits were coupled 15 per cent energy, 13 per cent of the RDA for Carbohydrates,8 per cent of the RDA for protein, 18 per cent of the RDA for fat, 11 per cent of the RDA for calcium and 5 per cent of the RDA for Iron was met. This was calculated for a 2000 K. Cal diet. 

Traditional biscuits which are not associated with healthy diets by most consumers can be modified to produce a healthy alternative that can be manufactured under strict commercial conditions. (Boobier et al 2006). 

E. Development of the Software
The software developed was for easy calculation of the energy requirements. Computer usage has drastically increased through the years. The body weight and the time spent for each activity needs to be entered. The software helps to calculate the amount that needs to be consumed by an individual on the basis of activity performed for a day and their body weight. This method is known as the factorial method. The amount of energy that should be obtained from carbohydrates, fats and a protein is also given. A snapshot of the developed software is given as figure VII.
G. Nutrition Education
The impact of nutrition knowledge is discussed in the below Table.
TABLE XVIII

IMPACT OF PRE AND POST TEST

	Subjects
	No. of cases
	Effect of nutrition education

	
	
	Mean
	Mean difference
	T Value

	Pre Test 
	30
	6.350 ± 2.166
	0.483
	15.4163

	Post Test 
	30
	13.8±1.477
	
	


The impact of nutrition education given to the children was tested. A pre test and a post were conducted. The selected athletes were gathered in a common place and the pre test was conducted. After that the compact disc that was developed for the education was played and then the post test was conducted. 

 The marks obtained from the test were statistically analyzed. The T-Test was used and it was found that, the test was significant at 1 per cent level as indicated in the above table. 

A study done on health education in India by Manoj (2005) extrapolated that, Health education is being practiced mainly in community and school settings in India. In the setting of patient education the practice of health education is in its infancy while worksite-based health education is non existent. Health education in India could benefit by extending its services in all the sectors. Finally, health education needs to be practiced in the context of health promotion where organizational, policy, and regulatory changes are made along with behavior change efforts.

TABLE XIX

MEAN ENERGY INTAKE OF THE SELECTED ATHLETES
	ENERGY

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	2450
	1365±347
	9.3732*
	2060
	1253±207
	11.0483*

	16-18 Yrs
	2640
	1347±314
	11.6462*
	2060
	1188±147
	13.2665*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

TABLE XX

MEAN PROTEIN INTAKE OF THE SELECTED ATHLETES
	PROTEIN 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	70
	40.7±7.6
	11.5468*
	65
	39.7±8.5
	8.4282*

	16-18 Yrs
	78
	45.6±16.7
	5.5010*
	63
	40±11.4
	4.5010*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

TABLE XXI

MEAN FAT INTAKE OF THE SELECTED ATHLETES
	FAT 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	22
	46.2±15.11
	11.5468*
	22
	40.5±10.1
	5.1751*

	16-18 Yrs
	22
	45.8±11.6
	5.7960*
	22
	42.8±11.6
	3.9851*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

TABLE XXII

MEAN CARBOHYDRATES INTAKE OF THE SELECTED ATHLETES
	CARBOHYDRATES 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	500
	195.1±62.8
	14.5476*
	450
	183.7±29.
	25.9583*

	16-18 Yrs
	500
	194.8±32.4
	26.5899*
	450
	158.5±50.9
	12.7817*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 
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FIGURE II
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FIGURE III
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FIGURE IV

MEAN CARBOHYDRATES INTAKE OF THE SELECTED ATHLETES
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FIGURE V

SPECIAL FOODS CONSUMED BY THE SELECTED ATHLETES
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FIGURE VI 

CALORIES CALCULATOR

V. SUMMARY AND CONCLUSION

Like adults, child athletes need adequate nutrition to maintain health and to optimize performance. Unlike adults, nutrition for youngsters must provide for physical growth and development. Even though young athletes usually have enough protein in their daily diets, special attention must be given to those who curtail their food intake to maintain or lose body weight. Such athletes may incur a net loss of body protein and lean body mass, which may compromise their health and their sport performance. During various athletic activities, children use more energy per kg body weight than do adults. Therefore, adult-based tables of estimated energy expenditure in any given sport might underestimate the actual needs of children. Most of the research on sports nutrition has been done with adults. While physiological responses of children to exercise are similar to those of adults, there are some differences in these responses that may have implications for the young athlete's nutritional requirements. (Oded, 2000)

The study thus taken up concentrates on the adolescent population involved in regular activity regime. 
· Thirty athletes were selected for the study. Totally 13 girls and 17 boys were selected. Out of the girl athletes, 8 belonged to the 13-15 years age group and 5 belonged to the 16-18 years age group. Among the boys, 9 were from the 13- 15 years age group and 8 from the 16-18 years age group. 
· The classification of the income was based on the HUDCO’s classification (2001). All the athletes were found to be amongst the higher income group. Probably they were able to afford to play a game in regard o time and money. 
· An equal distribution of the athletes belonging to 150 cm -160 cm category and 160- 170 cm category were found. Eleven athletes belonged to each group. But when the boys and the girl’s population were compared the number of girls taller than the boys was found to be greater. 
· The weight of the selected athletes was also categorized. But there was no concentration of the athletes under one particular weight classification. The weight varied. 
· The Body Mass Index was the ultimate indicator of the adolescents falling under the under weight, normal weight and over weight category. It was inferred that most of the selected athletes managed to fall under the normal weight category except for 5 athletes who were discovered to be in the under weight column and 3 witnessed range in the risk of over weight column. 

· The type of game played was evaluated. Nineteen athletes played badminton, 7 of them played volley ball, 5 were involved in cricket, 2 of them cycled and 2 took part in basketball. The density of the selected athletes was found higher among the badminton playing group. 

· The frequency of the play was also recorded. Twenty one athletes played their game everyday. Four among 30 athletes played weekly thrice, 3 burnt calories weekly twice and 2 of them played on the alternate days. 

· When the duration of play was noted, it was extrapolated that 22 of the selected athletes were involved in gaming activities for ½ - 1 hour. There were 4 who played for 1-1 ½ hours, 3 played for 1 ½ - 2 hours and only 1 played for 2-2 ½ hours. 

· Another important aspect tabulated was the food consumption pattern. The number of vegetarians was more than the number of non-vegetarians. The vegetarians added up to 15 selected athletes, where as there were only 10 non vegetarians. 5 of the selected athletes were people who consumed egg and therefore under the ova-vegetarian column. 

· When the energy consumed by the selected athletes was calculated and compared with the RDA, the results deducted were traumatizing. Not even a single selected athlete matched the required dietary allowances of energy. They ranged well below the RDA. Five athletes consumed only 800-1000 k. cal, 6 athletes consumed 1001-1200 K. cal, 11 of them consumed 1201-1400 k. cal, 3 of them consumed 1401-1600 K. cal , 2 consumed 1601-1800 K. Cal and 1 consumed 1801-2000 K. Cal. 

· When the protein RDA was compared with the consumption rate of protein, 5 athletes consumed only 20-30 g of protein, 10 athletes consumed only 31-40 g of protein, another 10 athletes consumed 41-50 g of proteins, 2 athletes consumed 51-60 g of proteins and only one athlete consumed 61-70 g of protein. 

· Fat when compared with the RDA, was consumed at a higher stake than any other nutrient. Three consumed fat ranging from 61-70 g, again another 3 consumed from 51-60 g range, 11 consumed fat in the 41-50g range, 8 athletes and 6 athletes consumed between the 31-40 g and 20-30 g range respectively. 

· The main source of fuel for athletes is carbohydrates, but these athletes selected for the conduct of the study consumed very low levels of carbohydrates. Twenty athletes ranged from 100-200 g of carbohydrates, 9 ranged from 200-300 g of carbohydrates whereas only 1 athlete consumed 300-400 g of carbohydrates. 

· Special foods consumed for improving performance, was found to be nil among 11 selected. The other selected athletes were found to drink milk (12) and the other group was consuming egg (5). Nobody made use of sports drink or energy bars here. 

·  The acceptability of the biscuit was checked using a numerical score card. It was seen that 22 out of 30 selected athletes rated the taste as 15. This indicated the acceptance of the biscuit. The appearance of the biscuit may be improved for better acceptance. 
· The nutritive value of the biscuits were calculated and compared with the RDA. Two biscuits were coupled and the energy rendered from them was found to be considerably adequate. 
· The impact of nutrition education was statistically analyzed. The t test performed denoted that it was significant at the 1 % level. Thus nutrition education rendered was beneficiary to the selected athletes. 

· Software was developed for ease in calculation of energy requirements for the athletes. The break up of energy that needs to be supplied by carbohydrates, fats and proteins is also given in the calculator.  

CONCLUSION

The 24 hour recall method revealed very poor food intake among the selected athletes, thus ultimately reflecting on overall poor energy consumption. The Recommended Dietary Allowances were not met by these athletes. The subjects were made aware of the importance of sports nutrition in general. The impact of the nutrition education rendered was found to be statistically significant at 1 percent level. The biscuit which was standardized was well accepted by the adolescent population. The standardized biscuits could be prepared in large scale, supplemented and efficacy evaluated. The developed software can be used by the athletes as guidance for calculating the energy requirement on a daily basis. 

RECOMMENDATIONS
· A survey on the usage on sports bars and sports drinks in India can be conducted. 

· Supplementing the formulated high energy low cost biscuit and examining its impact on improving performance. 

· A 24 hour recall can be carried out after providing nutrition education. 

· Formulating other kinds of energy supplements and drinks for improving performance. 
TABLE XIX

MEAN ENERGY INTAKE OF THE SELECTED ATHLETES
	ENERGY

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	2450
	1365±347
	9.3732*
	2060
	1253±207
	11.0483*

	16-18 Yrs
	2640
	1347±314
	11.6462*
	2060
	1188±147
	13.2665*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

TABLE XX

MEAN PROTEIN INTAKE OF THE SELECTED ATHLETES
	PROTEIN 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	70
	40.7±7.6
	11.5468*
	65
	39.7±8.5
	8.4282*

	16-18 Yrs
	78
	45.6±16.7
	5.5010*
	63
	40±11.4
	4.5010*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

TABLE XXI

MEAN FAT INTAKE OF THE SELECTED ATHLETES
	FAT 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	22
	46.2±15.11
	11.5468*
	22
	40.5±10.1
	5.1751*

	16-18 Yrs
	22
	45.8±11.6
	5.7960*
	22
	42.8±11.6
	3.9851*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

TABLE XXII

MEAN CARBOHYDRATES INTAKE OF THE SELECTED ATHLETES
	CARBOHYDRATES 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	500
	195.1±62.8
	14.5476*
	450
	183.7±29.
	25.9583*

	16-18 Yrs
	500
	194.8±32.4
	26.5899*
	450
	158.5±50.9
	12.7817*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 
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FIGURE II

MEAN PROTEIN INTAKE OF THE SELECTED ATHLETES
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FIGURE III

MEAN FAT INTAKE OF THE SELECTED ATHLETES
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FIGURE IV

MEAN CARBOHYDRATES INTAKE OF THE SELECTED ATHLETES
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FIGURE V

SPECIAL FOODS CONSUMED BY THE SELECTED ATHLETES

APPENDIX II

NUTRITIVE VALUE CALCULATION

	        Ingredients
	Amt

(g)
	Energy

(K. Cal)
	Protein

(g)
	Fat

(g)
	Ca

(mg)
	Iron

(mg)
	Vit A

(µg)


	Thiamine

(mg)
	Riboflavin

(mg)


	Nicotinic Acid

(mg)
	Folic

Acid

(µg)
	CHO

(g)

	  Maida
	1000
	3480
	110
	9
	230
	27
	250
	1.2
	0.7
	24
	-
	739

	Sugar
	450
	1791
	0.45
	-
	54
	0.69
	-
	-
	-
	-
	-
	447.3

	Butter
	300
	2187
	-
	243
	-
	-
	2880
	-
	-
	-
	-
	-

	Peanuts
	200
	1140
	52.4
	79.6
	154
	6.2
	-
	0.78
	0.26
	44.2
	-
	53.4

	Sesame
	50
	281.5
	9.15
	21.65
	725
	4.65
	30
	0.5
	0.17
	2.2
	67
	12.25

	Roasted Bengal Gram
	50
	184.5
	11.25
	2.6
	29
	4.75
	56.5
	0.1
	-
	0.65
	69.5
	29

	Almonds 
	100
	655
	20.8
	58.9
	230
	5.09
	0
	0.24
	0.57
	4.4
	-
	10.5

	TOTAL
	
	9719
	204.05
	414.75
	1442
	48.38
	3216.5
	2.82
	1.7
	75.45
	136.5
	1291.5


APPENDIX V

SPORTS NUTRITION EDUCATION

PRE TEST / POST TEST 

1. What is a food pyramid?

· Pyramid used to store food

· Food guide

· Pyramid shaped food

2. How many food groups are included in the food pyramid?

· 4 groups 

· 5 groups 

· 6 groups 

· 7 groups

3. Which time of food should be included the most in the food group?

· Vegetables

· Fruits

· Cereals

· Meat
4. The human body is made up of ____________ % of water. 

· 30-40

· 40-50

· 50-60

· 60-70

5. ____________ Water is better absorbed by the body after physical activity.

· Warm

· Hot 

· Room temp

· Cold

6. The main source of fuel in the body is __________.

· Carbohydrates

· Fats

· Proteins

· Minerals
7. Write the letter “C” for Calcium rich roods and “P” for protein rich food besides the foods listed.

· Cheese

· Green leafy vegetables

· Soya

· Meat

· Milk

8. List down a few foods to be avoided.

9. ________________ diet will allow the athlete to perform his best on other successive days. 

· Proteins 

· Carbohydrates

· Fats

10. Draw the food pyramid and label the food products with the number of servings. 

APPENDIX IV

AVINASHILINGAM UNIVERSITY FOR WOMEN

SPORTS NUTRITION 

DEMOGRAPHIC DATA 

1. Name 

2. Age 

3. Sex

4. Family Income 

5. No.of family members 

6. Educational Qalifications

ANTHROPOMETRIC MEASUREMENTS

7. Height 

8. Weight 

9. BMI

SPORT DETAILS 

10.  Type of Sport Played 

11.  Frequency of play 

12.  Duration of play 

DIETARY PATTERN 

13. Are you a 
· Vegetarian 

· Ova vegetarian 

· Non vegetarian 

14. 24 Hour recall pattern 

	Early

Morning
	Breakfast
	Midmorning
	Lunch
	Tea Time
	Dinner
	Bed time

	
	
	
	
	
	
	


15. Do you consume any kind of special foods to improve your performance?


1.



2.



3.



4.


APPENDIX I 

HIGH ENERGY LOW COST BISCUITS

	INGREDIENTS 


	AMOUNT (g)

	Maida 
	1000

	Sugar
	450

	Butter 
	300

	Peanuts 
	200

	Sesame
	50

	Roasted Bengal Gram
	50

	Almonds
	100


Method: 

1. Mix the dough by creaming method.

2. Sieve flour and baking powder.

3. Cream fat and sugar till light and fluffy.

4. Add cream and mix to dough of piping consistency.

5.  Mixing operation should be carried out just sufficiently so as to avoid undesirable gluten development.

6. Sprinkle the roasted Bengal gram , almonds, and sesame

7. Grease the baking sheet.

8. Bake 200 degree Celsius for 15 – 20 minutes. 

RECOMMENDATIONS
· A survey on the usage on sports bars and sports drinks in India can be conducted. 

· Supplementing the formulated high energy low cost biscuit and examining its impact on improving performance. 

· A 24 hour recall can be carried out after providing nutrition education. 

· Formulating other kinds of energy supplements and drinks for improving performance. 
APPENDIX III
SCORE CARD 

Name :

Address :

Date : 
	CHARACTERISTICS 
	SCORES

	
	5
	10
	15
	20

	Appearance 
	
	
	
	

	Consistency 
	
	
	
	

	Flavor 
	
	
	
	

	Taste 
	
	
	
	


Suggestions for improvements: 











Signature 
[image: image14.jpg]



PLATE I

HIGH ENERGY LOW COST BISCUIT

	ENERGY

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	2450
	1365±347
	9.3732*
	2060
	1253±207
	11.0483*

	16-18 Yrs
	2640
	1347±314
	11.6462*
	2060
	1188±147
	13.2665*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	PROTEIN 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	70
	40.7±7.6
	11.5468*
	65
	39.7±8.5
	8.4282*

	16-18 Yrs
	78
	45.6±16.7
	5.5010*
	63
	40±11.4
	4.5010*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	FAT 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	22
	46.2±15.11
	11.5468*
	22
	40.5±10.1
	5.1751*

	16-18 Yrs
	22
	45.8±11.6
	5.7960*
	22
	42.8±11.6
	3.9851*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	CARBOHYDRATES 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	500
	195.1±62.8
	14.5476*
	450
	183.7±29.
	25.9583*

	16-18 Yrs
	500
	194.8±32.4
	26.5899*
	450
	158.5±50.9
	12.7817*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	ENERGY

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	2450
	1365±347
	9.3732*
	2060
	1253±207
	11.0483*

	16-18 Yrs
	2640
	1347±314
	11.6462*
	2060
	1188±147
	13.2665*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	PROTEIN 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	70
	40.7±7.6
	11.5468*
	65
	39.7±8.5
	8.4282*

	16-18 Yrs
	78
	45.6±16.7
	5.5010*
	63
	40±11.4
	4.5010*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	FAT 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	22
	46.2±15.11
	11.5468*
	22
	40.5±10.1
	5.1751*

	16-18 Yrs
	22
	45.8±11.6
	5.7960*
	22
	42.8±11.6
	3.9851*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 

	CARBOHYDRATES 

	AGE
	BOYS
	‘t’ value
	GIRLS
	  ‘t’ value

	
	RDA 
	Mean ± S.D
	
	RDA
	Mean ± S.D
	

	13-15 Yrs
	500
	195.1±62.8
	14.5476*
	450
	183.7±29.
	25.9583*

	16-18 Yrs
	500
	194.8±32.4
	26.5899*
	450
	158.5±50.9
	12.7817*


· * -  SIGNIFICANT AT 1 PER CENT LEVEL 

· ** - SIGNIFICANT AT 5 PER CENT LEVEL

·  NS- NOT SIGNIFICANT 




   





Signature of the Head of the Department





    Signature of the Guide











