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Introduction

Adolescence is the period of transition from childhood to adulthood.  During this period, there are accelerated physical, bio-chemical and emotional developements.  The final growth spurt occurs in this period (Ismail, 2004). Adolescence is generally assumed to be the period of human development from 10-18 years of age and is characterized by a number of changes, both physical and mental (Saddler, 2000).

Adolescence is the most challenging periods in human development.  The relatively uniform growth of childhood is suddenly altered by a rapid increase in the growth rate (Mahan and Stump, 2004).  Adolescent growth varies significantly worldwide with many of the differences observed according to chronological age attributable to variation in timing of the growth spurt (Fourth report on the World Nutrition situation, 2000).

The rapid growth of adolescence, especially if coupled with high activity calls for high needs.  Total nutrient needs are greater during adolescence than at any other time of life, with the exception of pregnancy and lactation (Cataldo and Whitney, 1998).

The two main nutrients at risk during adolescence are iron and calcium and low intakes of these nutrients are common.  Iron requirements increase in adolescence, particularly in girls, with the onset of menstruation (Wardley and Puntis, 1997).

Today’s adolescents’ tend to do “their own thing” as much as possible, outside the home.  Peer pressure is immense and the media play a particularly large part in influencing adolescent fashion, including dietary foods (Garrow, James and Ralph, 2000).

Adolescents are eating more away from the home environment and there is an increasing tendency towards snack foods, some of which are high in fat (Wardley and Puntis, 1997). Adolescence is a time of rebellion, when peer pressure is a driving force.  Adolescence is a time when meal times become irregular, tendency to skip meals and eat unbalanced meals becomes a habit (www.webhealthcentre.com, 2005).

Meal patterns of adolescents are chaotic – teenages miss an increasing number of meals at home as they get older.  The root cause of health conditions, such as obesity, diabetes and even cardiac problem has been traced to the school canteen and the innocuous habit of eating out in the evening (Food Digest, 2003).

Affluence is now taking its toll.   The findings of a study conducted at All India Institute of Medical Sciences (AIIMS), New Delhi, reported that every fifteenth school going child in the high or high-middle income group in Delhi is obese (Kapil, 2003).  The researchers blamed the burgeoning health crisis in Young India on “decreased physical activity, sedentary lifestyles, and altered eating pattern (too much fat, too much junk food)”.  (www.healthnnutrition.co.in, 2005).

An epidemic of child and adolescent obesity has recently affected both the developed and developing world (Reilly and Dorosty, 1999).  Obesity is now the most common health problem for adolescents in the developed world (Ebbeling et al., 2002).

Today’s youth are considered the most inactive generation in history caused in part by reduction in school physical education programme and unavailable or unsafe community recreational facilities (www.obesity.org, 2005).

Obesity may be described as a physical condition characterised by excessive deposition or storage of fat in adipose tissue.  It usually results from consumption of foods in excess of physiological needs.  Obesity is a serious health hazard as the extra fat puts a strain on the heart, kidneys and liver as well as the large weight bearing joints, such as hips, knees and ankles, which shortens the life span ultimately.  (Bakhru, 2005).

There is a growing evidence that obesity of the type in which fat is deposited centrally (abdominal obesity) in contrast to obesity of the type where fat deposition occurs predominantly in the hips, is associated with greater hazards.  There is an impression that South Indians are more prone to abdominal obesity than Europeans or North Americans.  Recent epidemiological evidence points to the conclusion that abdominal obesity is definitely associated with hypertension, heart diseases and diabetes (Bjorntorp, 1998).

Overweight refers to increased body weight in relation to height, when compared to some standard of acceptable or desirable weight.  Obesity is defined as an excessively high amount of body fat or adipose tissue in relation to lean body mass (National Research Council, 1998).  The amount of body fat (or adiposity) includes concern for both the distribution of fat throughout the body and the size of adipose tissue deposits (www.cdc.gov, 2005)

Prevalence of obesity in children and adolescents is on the rise in both developed and developing regions (www.obesity.org, 2005). Studies have shown a dramatic increase in the prevalence of obesity among adolescents.  Data from the National Centre for Health Statistics (NCHS), 2000, indicate that more than one in five children and adolescents in the United States are overweight (www.brightfutures.org, 2005).

Data from the National Health and Nutrition Examination Survey (NHANES), 1999, indicate that approximately 25 per cent of American adolescents between the ages of 12 and 19 years can be described as overweight or at risk of overweight, an increase of nearly 20 per cent in four years.  Studies show that 20 – 40 per cent of American youngsters are physically unfit.  Only a small percent of obese children may attribute their problems to endocrine disorder or other underlying physical problem (www.ific.org, 2005).

Results from the 1999-2002, NHANES, using measured heights and weights, indicate that an estimated 16 per cent of children and adolescents of age 6 –19 years are overweight.   This indicates a 45 per cent increase from the overweight estimates of 11 per cent obtained from NHANES III (1988-1994).   The prevalence of obesity in children is estimated to be 25 per cent in the first year, less than 5 per cent at 5 years and 9 per cent at 15 years.  It is however, not necessary that fat babies become fat children, but obese 5 years olds are more likely to become fat adolescents (Bakhru, 2005).

In the west, obesity is most common, whereas in the tropics, underweight is more seen due to poverty or lack of dietetic knowledge (Ismail, 2004).  The term “underweight” is applicable to those who are 15 per cent to 20 per cent or more below the accepted weight standard (Mahan and Stump, 2004). A low BMI is associated with greater mortality risk than that of normal individuals, especially with aging (Grabowski and Ellis, 2001).  Underweight may be due to constitutional (familiar) factors, reduced intake, reduced absorption or due to increased utilization of nutrients ( Ismail, 2004).

Enough is known to guide efforts to reverse the trend of increasing obesity.  Because obesity is difficult to treat, efforts need to focus on prevention.  Although genetic influences largely determine the manifestation and extent of obesity, the primary strategies for preventing obesity are healthy eating behaviour, regular physical activity and reduced sedentary behaviour (Television watching and playing computer games).  The goal is to promote and model positive attitude towards eating and physical activity  without emphasizing body weight (www.brightfutures.org, 2005).

Food  and exercise  are the key to enjoying a healthy life and a  well chosen diet and some gentle exercise will give more energy to lead life to a full and fight off all ailments. Every individual has different priorities, tastes and needs, but what they choose to eat and how they choose to exercise is determined by their lifestyle and influenced by the society around them. (The Reader’s Digest Association Limited, 1991).

The term “Physical Activity” refers to bodily movements produced by skeletal muscle that results in energy expenditure. It thus includes activities  of daily living, as well as leisure activity from sport and exercise. Physical activity maintains health and reduces risk for heart disease, diabetes and blood pressure. Physical activity also helps to control weight, contributes to the development and  maintenance of healthy bones, muscles and joints  and reduces  symptoms of anxiety and depression (Saddler and Strain, 2000).The  interest in exercise is now much greater than many years  ago, as it makes one feel better physically, mentally and gives one a feeling of accomplishment and helps in weight control (Sharma, 2004).

Physical activity has declined as a result of the increasing mechanization of life (Noor 1998). According to a recent study conducted by researches at the University of Pittsburg and Brown University, “ Long – term results obtained from short bouts (of exercise) were as beneficial as those obtained with long bouts”. The study also explains that people can go for 10 minute walks, 3-4 times a day and have as great a benefit in losing weight as setting aside 40 minutes to do exercise.

Physical activity is a major pubic health problem and compelling evidence suggests that it is a contributing factor in several chronic disease conditions. (Blair et al., 2004).

A stressful day  at school/ college coupled with the need to rest has made today’s  adolescent totally free of physical activity. Regular physical activity is of prime importance in maintaining good health. Since most of today’s adolescents are ignorant about the need to consume a well planned nutritious diet along with physical activity, this study was undertaken.

The study aims at instilling in the minds of the adolescents that a change in dietary pattern may drastically pave way to the development of lifestyle disease early in the life span, which makes them prone to other serious diseases later in life.

Since the prevention, or atleast postponement of various degenerative diseases is closely associated with physical fitness, and is achieved in part through exercise and effective weight management, this study was undertaken with the following objectives.

OBJECTIVES: To

1. Study the prevalence of obesity and underweight among adolescent girls from the selected residential schools and non-residential schools.

2. Study the dietary habits of the selected adolescent girls.

3. Assess the type of exercise or physical activity followed among the selected adolescent girls.

4. Suggest a diet plan for the selected sub-sample of adolescent girls.

5. Counsel the selected sub-sample on exercise and healthy eating.

review  of literature

The literature for the study entitled “Comparative study of the body composition, exercise pattern and dietary habits of adolescent girls in selected residential schools and non-residential schools” is reviewed under the following heads.

A.  Eating pattern of adolescents.

B.  Dietary intake and its relation to obesity

C.  Obesity – an overview

D.  Etiology of obesity

E.  Consequences of obesity

F.  Solutions to overcome and prevent obesity.

A)   EATING PATTERN OF ADOLESCENTS:

Adolescence is defined as the period which extends from the onset of puberty till the time sexual maturity is completed (Ghai, 1998).  The age limit proposed by WHO (1998) expert committee on adolescence is 10 to 19 years.



During adolescence, the influences on eating habits are numerous.  The growing independence of adolescents, increased participation in social life and a generally busy schedule of activities have a great impact on food activities (Khanna, 2000).  Concerns about the quality of adolescent diets are numerous.  Because of rapid growth and development, total nutrient needs are higher in adolescence than any other time in the life cycle.  Adolescents frequently consume fast foods and other foods high in fat and they underconsume fruits and vegetables and dairy foods.  


Over the past three decades, the prevalence of both pediatric and adult overweight has tripled and environmental factors combined with changing food and beverage consumption patterns have been associated with the development of obesity (Ludwig and Peterson, 2001).


Munoz et al., (1997) found that food intake of adolescent females from low-income households fell short of recommendations more often than those from other groups.  Adolescents who didn’t meet any of the recommended intakes were getting for less than the RDA for essential vitamins and minerals and their diets had far too little fibre.


The unhealthful eating patterns that lead to chronic diseases in adulthood begin early in life, and diet-related chronic disease risk factors are prevalent among children.  National trends in snacking indicate that the prevalence of snacking increased in all age groups between 1977 and 1996.  The average size per snack and the energy per snack have stayed relatively consistent, however, the number of snacking occasions has increased significantly.  An increase in the number of foods with added sweeteners is also of concern (Phillips et al., 2004).


A study conducted by Phillips et al., (2004) to examine the relationship between energy-dense snack food consumption, weight status and body fat in girls from pre-adolescence through adolescence revealed that overall energy dense snack food consumption did not influence weight status or fatness change over the adolescent period.


French et al., (1999) reported that an increase in the consumption of french fries, sweets and meats were positively related to weight gain over a 2-year period.  In a second study, the same group observed that an increase in the consumption of fruits and vegetables, the elimination of sweets, in addition to energy reduction and decrease in amount of food eaten were strategies when maintained over time that were associated with less body weight gain over a four year period (French et al., 1999). 


Studies have shown that portion size have increased both inside and outside the home for nearly all food categories.  These changes coupled with less active lifestyles have led to weight gain over time (www.ific.org, 2005). The food consumption pattern of subjects in a study conducted by Poojara (2003) in Ernakulam revealed a habitual skipping of breakfast which in turn could result in impaired cognitive ability during the college hours.

Nowak and Buttner (2002) studied differences in food and nutrition beliefs, behaviour and concerns across school years in a Northern Australian provincial school population.  It was concluded that the intake of fruits and vegetables, dairy products and cereal foods were below the recommended intake and knowledge of requirements was also low.

Bell and Swinburn (2004) determined differences in the contribution of food and beverage to energy consumed in and out of school and compared consumption pattern between school canteen users and non-canteen users in adolescents.  An average of 37 per cent of total energy intake was consumed in school.  Energy dense foods and beverages made a greater contribution to energy intake at school compared to out of school.  Fast foods and soft drinks contributed 11 per cent and 13 per cent of the total energy intake respectively.

During the past two decades, soft drink consumption among adolescents doubled for girls.  High rates of teen soft drink consumption are of concern because of health implications including obesity, bone health, dental caries and disrupted sleep due to caffeine intake.  Nationally, 98 per cent of high schools have beverages available for students to purchase.  Seventy nine percent of 14 – 17 years old boys and 45 per cent of girls that age consume soft drinks on any given day and adolescents are drinking more servings of soft drinks than fruit juices, fruit drinks or milk (Hendel-Paterson et al., 2004).

Home eating patterns have changed such that a greater proportion of income is spent on foods prepared outside the home (Kinsey, 1994).  Eating away from home is becoming more common and fast food restaurant use, in particular, is growing even more rapidly.  (French et al., 1999).

Gillman et al., (2000) states that eating family dinner is associated with healthful dietary intake patterns compared with eating meals away from home.  Perry et al., (2003) examined family meal patterns and association with socio-demographic character and dietary intake of adolescents.  They concluded that family meals appear to play an important role in promoting positive dietary intake among adolescents.   Swarr and Richards (1996) reported that spending more time with parents was one of the factors that resulted in the healthiest eating attitudes.

Adolescents with greater independence are less likely to eat meals with their parents than to eat more meals with friends or on their own.  The result of this independence is often that unhealthy nutritional patterns abound, including skipping meals, and increased consumption of junk food.  (Videon  et al., 2003)

Teenagers are particularly vulnerable to the influences of advertising messages related to food (Khanna, 2000).  Television and magazines probably have a greater influence on adolescents eating habits than any other form of mass media.  It is estimated that by the time average children reach the teenage years, they have viewed 1,00,000 food commercials, most of them for products with high concentrates of fat and simple carbohydrates.  More than 68 per cent of food advertisements promote beverages and sweets (Story, Neumark-Sztainer and French, 2002).

B)     DIETARY INTAKE AND ITS RELATION TO OBESITY

Adolescence need extra nutrients to support the adolescent spurt, which begins in girls at ages 10 or 11 years, reaches its peak at age 12 and is completed by 15 years.  In addition to other nutrients, adequate amount of iron and calcium are particularly important as the adolescent body undergoes this intensive growth period (www.ific.org, 2005).   

Recently published studies suggest a link between dairy consumption and lower body weight.  In another study, overweight adults on a reduced calorie diet that included atleast three servings a day of dairy foods lost more weight than those who consumed few dairy foods or who took an equal amount of calcium from supplements.  Current data indicates that calcium may play a role in the body’s natural system for burning fat.  Dietary calcium plays a key role in the regulation of energy metabolism and obesity risk.  Dietary sources of calcium exert markedly greater effects, which are most likely attributable to additional bioactive compounds in dairy which act synergistically with calcium to attenuate adiposity  (Miller et al., 2004).

Jackmain et al., (2003) examined the relationship between calcium intake and body composition in adults. They found that body weight, body fat, Body Mass Index (BMI), waist circumference and total abdominal adipose tissue were significantly greater in adults consuming less than 600mg calcium per day than in those consuming higher levels of calcium.

Novotny et al., (2004) examined the dairy and calcium intake of adolescent Asian and White girls in relation to their body fat and weight pattern.  The results showed that 1g soda intake was positively associated with 0.005 kg higher body weight. Decreasing soda intake and increasing dairy consumption, particularly among Asian adolescents appeared to have a clear association with maintaining appropriate body fat and weight during this age period.  Dairy association had a stronger association than non-dairy calcium sources.

Dietary calcium plays a key role in the maintenance of skeletal integrity and in modulating chronic disease risk.  The dietary approaches to stop hypertension trials showed that the combination of dairy and fruits and vegetables, as opposed to fruits and vegetables alone, has a profound effect on reducing blood pressure.  In addition, evidence suggests that calcium rich diets play a direct role in the prevention and treatment of obesity.  (Zemel et al., 2004)

Scientists at the University of Tennesse, USA, say that consuming 3 – 4 servings a day of low fat milk or other low fat dairy foods may reduce the risk of obesity at any given calorie intake by around 80 per cent.  They believe   this occurs because a diet high in calcium and low fat dairy foods causes fat cells to generate less fat and encourages them to turn on the machinery to break down fat.  (Food Digest, 2000).

Dietary calcium plays a pivotal role in the regulation of energy metabolism because high calcium diets attenuate adipocyte lipid accretion and weight gain during the over consumption of an energy dense diet and increases lipolysis and pressure thermogenesis during calorie restriction, which thereby markedly accelerates weight loss.  (Zemel, 2004).

C)    OBESITY – AN OVERVIEW


Overweight and obesity have become major contributors to many preventable causes of death.  Efforts to maintain a healthy weight should start early in childhood and continue throughout adulthood (Kannan, 2004).


Obesity can be viewed as a maladaptive increase in the size of the adipose organ, the amount of adipose tissue in the body reflecting the cumulative balance between energy intake and output.  (Wardley, Puntis and Tartz, 1999).


Noor (1998) defines obesity as a condition of excess body fat.  In most cases, obese people are so because the energy intake in their diets has, over a period of time, exceeded their energy expenditure for metabolism, physical activity and growth.  Khanna (2000) defines obesity as a state of excess accumulation of fat in the body.  In clinical terms, obesity is a condition of excess body weight, that is, when a person is 20 per cent or more above the ideal body weight.   The term overweight refers to persons with body weight 10 – 20 per cent in excess of the ideal body weight.  Overweight is a state in which weight exceeds a standard based on height and obesity is a condition of excessive fatness, either generalised or local (Mahan and Stump, 2004).


Obesity is an important factor in increasing morbidity and 

mortality due to chronic, non-communicable diseases.  The practical and clinical definition of obesity is based on the Body Mass Index (BMI) (Shetty, 1998). It is generally agreed that a BMI greater than 30 is indicative of clinical obesity while a BMI of 25.0 to 29.9 is suggestive of overweight in an individual.

In addition to Body Mass Index (BMI) as being a predictor of morbidity and mortality, it has been established that abdominal obesity, assessed by Waist Circumference (WC) predicts obesity –related health risk and evidence suggests that WC coupled with BMI predicts health risk better than does BMI alone (Janssen et al., 2004).

Use of waist circumference as an index of upper body adiposity appeared to be more sensitive than WHR as the former showed an interaction with general adiposity at lower levels of BMI.  Ramachandran et al., (1992) observed a significantly  lower BMI in the rural than in the urban population, but both groups had similar WHR. 

As well as becoming substantially fatter, modern adolescents have a more central fat distribution than those in the recent past – Waist circumference has increased in the adolescent population at an even greater rate than the increase in BMI (Mc.Carthy et al., 2003). The BMI for adolescent public school girls (10-15 years) in Chennai, Tamil Nadu, showed an increase from 1981 to 1998 (Subramanyam and Jayashree, 2004).

       The NHANES (1999-2002) overweight estimates suggest that since 1994, overweight in youths has not levelled off or decreased, and is increasing to even higher levels.  The data for adolescents are of notable concern because overweight adolescents are at increased risk to become overweight adults.  The 1999 – 2002 findings for children and adolescents suggest the likelihood of another generation of overweight adults, who may be at risk for subsequent overweight and obesity related health conditions (www.cdc.gov, 2005).

Kapil et al., (2002) has also reported a 7.4 per cent prevalence of obesity in affluent adolescent school children in Delhi.  Recent studies conducted by Kapur and Sethi (2002) emphasize the emergence of obesity as an epidemic among the adolescents of India.  According to Ogden et al., (2002), obesity prevalence has more than doubled over 25 years among adolescent males and females (12 – 19 years).

There is now a growing realization that much adult obesity has its origin in infancy, childhood and adolescence. The prevention should, therefore begin in infancy (Bakhru, 2005).

The seeds of obesity may be planted very early in a child’s life.  Over enthusiastic mother’s feed their infants unhealthy semi-solid foods.  In mistaken kindness, babies and toddlers are fed with foods to which extra sugar and ghee have been added.  The result is fat, chubby children.  Overfeeding in early infancy may condition a child to have a big appetite throughout his/her life.  The excess food is stored as fat and fat children have an 8 per cent chance of becoming fat adults (Sharan and Hiremath, 2004).

Obesity among adolescents has become a problem in  most of the developed countries, and is gradually increasing in developing countries.  Early obesity tends to persist.  A sizeable chunk of obese pre-schoolers go on to become obese adults. Adolescent obesity is predictive of adult obesity.  When obesity begins in adolescence, it is highly associated with morbidity (Udipi, 2003).  One quarter to one half of individuals who are obese in adolescence remain obese in adulthood (Lytle, 2002).

Zephier et al., (1999), estimated the prevalence of overweight and obesity in American Indian children and adolescents attending schools in the Aberdeen area Indian health Service.  They concluded that overweight and obesity based on elevated BMI are highly prevalent among American Indian youth.  Even at the youngest school ages, overweight is more than twice as likely a national pattern and obesity is more than three times as prevalent.

The apparently sudden appearance of obesity as a major national health problem can be attributed to a number of factors.  Industrialization, beginning in the 19th century, brought with it many of the wonders that is taken for granted today, improved agricultural methods leading to high quality foods at relatively low cost, reduction in occupational physical activity, medical treatment for killer infections diseases and other previously fatal health conditions and public health measures for countering epidemics.  The gains of modern civilization removed many of the natural processes that kept body weight at what is now recognized as a healthy level.  Aggressive food market, even in schools and a surfeit of public transportation and labour saving devices conspire to drive upward unchecked by physiological mechanisms of equivalent potency to those that show weight loss with food deprivation (Korner and Leibel, 2003).

A study by Thakur and D’Amico (1999), determined whether a lack of nutrition knowledge is correlated with obesity in adolescents.  The study revealed that there were no significant differences in nutrition knowledge between the obese and non-obese students, with the exception of obese students able to identify high-fiber foods better.

While the problems of under nutrition are well known, health problems associated with being overweight are increasing with urbanisation  and affluence.  Obesity is more commonly associated with life in wealthier developed countries, but is also found in areas where there has been a nutrition transition – that is, when a cereal based diet is replaced by a diet high in calories and animal fat and low in fibre-combined with a sedentary lifestyle (Aayama, 1999).

There are other concerns besides obesity, about inadequate nutrition amongst children and adolescents.  The public discussion needs to focus not just on managing the epidemic of obesity, but also on primary prevention of overweight by addressing the determinants of obesity, promoting health growth and maintenance of healthy weight throughout the life span.  Such supportive environment will facilitate consumption of a healthy diet and a physically active lifestyle and will address broader nutrition concerns.  Currently, our social, economic and physical environment promotes the consumption of recreational and non-basic foods that are profitable, energy dense and nutrient depleted and discourages active transport and other forms of physical activity.  Changing this environment will require recognizing substantial collaborative effort and political will. (Stubbs, 2002).

D)    ETIOLOGY OF OBESITY

          The nature and causes of obesity are the subject of intensive and continuing research.  Both environmental and genetic factors are involved in a complex interaction of variables, which include psychological and cultural influences as well as physiological regulatory mechanisms.  (Mahan and Stump, 2004).

The factors that contribute to obesity are:-

a) Genetic

b) Environmental 

c) Psychological factors

d) Genetic – environmental interaction.

GENETIC FACTORS:


Many of the hormonal and neural factors involved in normal weight regulation are determined genetically.  Family studies demonstrate that parents who are overweight tend to have children who are overweight and that two overweight parents are more likely to have overweight offsprings.  (Wardley, Puntis and Taitz, 1997).


A child with one obese parent runs a 40 percent risk of becoming an obese adult and if both parents are obese, the risk doubles to 80 percent.  (Khader, 2001). The first studies of the role of inheritance in obesity estimated to be from 66 per cent to 80 per cent.  A more reasonable estimate is a heritability of the BMI of about 33 per cent (Stunkard, 1996). 


Studies done on twins have confirmed the importance of genetic factors in obesity and the distribution of body fat.  At the same time, the socio-cultural practices of families inculcate certain habits and attitudes towards food that may also contribute to obesity (Khanna, 2000).

ENVIRONMENTAL FACTORS:-

The evidence that environmental factors have a role in the causation of obesity is borne out by many studies, which show that obesity is, at least to some extent, determined by lifestyle and eating habits. (Wardley, Puntis and Taitz, 1997).


The physical activity or lack of it caused by changes in lifestyle may well be a contributing factor to the increase in childhood obesity.  Fat cells formed in early childhood tend to refill rapidly even after dieting has reduced their size (Khader, 2001).


Concomitant with the push towards classifying obesity as a disease, there has been a push towards labeling physical inactivity as a risk factor for the disease.  (Institute of Medicine, 2002).

The rise in overweight and obesity can be attributed to an imbalance between calories consumed and calories expended, an imbalance that has resulted from gradual changes in a complex set of social factors (www.ific.org, 2005). Overindulgence at parties, consumption of chocolates, starchy foods, sweets and fried foods are the root cause of overweight.  After puberty, overweight is much more common among girls due to the consumption of wrong foods.  Affluence, the hallmark of development permits free access to foods of all kinds.  High levels of intake of animal foods, junk foods and soft drinks contribute to the base for weight gain (Khader, 2001).

The increase in weight is probably due to a combination of the ready availability of high fat and sugar foods, increase in labour saving devices, decrease in accidental activity and more sedentary leisure activities, such as viewing television and videos and using the computer. (Nowak  and Buttner, 2002).

The amount of television children watch is said to be an important contributory factor to obesity.  Television watching is often associated with high intake of fat, high carbohydrate snacks and drinks, a pattern encouraged by the advertisements between the programme.  Television watching therefore combines high energy intake with low energy expenditure and possibly a reduction in metabolic rate (Wardley, Puntis and Taitz, 1997).

Frutuoso and Gamberdella (2004) conducted a study to analyse the lack of physical activity and the influence of television in relation to adolescent feeding practices and aspects that can lead to obesity and overweight.  The findings showed that physical inactivity in conjunction with an increase in the energetic food consumption, while watching television or due to the influence of watching television and food commercials, represents a major factor in weight increase during adolescence.

Fructose, the sweetener used in soft drinks, baked goods and juice drinks might be the key factor for the increase in obesity, scientists say.  Consumption of fructose doesn’t trigger responses in hormones that regulate appetite and energy use, but is more likely to be converted to fat, a study conducted by Lousiana based Pennington Bio medical Research Centre reveals (Food Digest, 2001).

A recent survey by All India Institute of Medical Sciences (AIIMS) revealed that the root cause of obesity is school canteens and the innocuous habit of eating out in the evening.  The study showed that most children have excessive intake of oily, refined, unhealthy foods washed down with cola (Health Action, 2004).

GENETIC – ENVIRONMENTAL INTERACTION


Whereas genetic and metabolic factors may determine which children are more at risk of becoming fat, it could be that it is the general pattern of eating and exercise, which determine how many individuals will actually become overweight.  It has been estimated that around four out of five obese people could lose weight, if they lived in a less fatness – promoting environment.  Whilst perhaps one in five may be genetically obese in the sense that would probably remain fat even in an environment that promoted leanness (Wardley, Puntis and Taitz, 1997).

 Neutzling et al., (2003) studied the risk factors associated with overweight and obesity among adolescents enrolled in private high schools in the city of Pelotas, Southern Brazil.  The study showed that a family history of obesity, overweight during childhood, and the habit of dieting for weight loss purposes are factors associated with obesity during adolescence.  The habit of having more than three daily meals turned out to be a protective factor against overweight.

PSYCHOLOGICAL FACTORS


The basic mechanisms which underline the process of eating are located in the hypothalamus of the brain, which contains centres both for hunger and satiety, responsive to a variety of stimuli.


Obese people seem to be affected more by taste and appearances of food rather than hunger and satiety and so tend to eat more than the body’s needs.  Tensions, anxiety, fear as even the humiliation associated with being obese may further make a person resort to food for emotional satisfaction, thus increasing the intake above the body’s needs (Khanna, 2000).

When one is frustrated, bored or under emotional strain, they tend to eat more.  Unhappy, lonely or unloved and who are discontented with their families or social or financial standing, usually tend to overeat (Khader, 2001).

Prentice and Jebb (1995) argue that obesity in Britain is not caused by gluttony, but by sloth.  Average caloric intakes have declined in Britain.  Applying the simple mathematics of energy balance, they conclude that “......modern inactive lifestyles are at least as important as diet in the etiology of obesity and possibly represent the dominant factor (Prentice and Jebb, 1995).

There is a necessity for early intervention at the family and general community level aimed at the prevention of obesity through actions directed towards the modification of established behaviours.

E)    CONSEQUENCES OF OBESITY


Many adverse health effects associated with overweight are observed in children and adolescents.  Overweight during childhood and particularly adolescence is related to increased morbidity and mortality in later life. (www.obesity.org, 2005). Obesity has been directly linked with mortality and many chronic ailments.


In a large prospective study of more than one million adults, a high BMI was associated with an increased risk of death from all causes among both men and women in all age groups.  The optimal BMI for longevity was within the range of 20.5 to 24.9 (Calle et al., 1999).


There is a rapidly accumulating body of evidence that obesity in adolescents will have major health consequences in the short term (for the adolescent) and the longer term (for the adult who was an obese adolescent)(www.findarticles.com, 2005).

SHORTER TERM HEALTH RISKS


The main impacts on health as a consequence of obesity in adolescence are an increasing risk of psychological problems (Dietz, 1998).  The pediatric obesity epidemic has been accompanied by an epidemic of type 2 diabetes in adolescents and young adults.  (Pinhias – Hamiel et al., 1996).  Surgical risk, pulmonary diseases, sleep disorders, diabetes mellitus, cardiac diseases, gout, arthritis and even chances of certain types of cancer is more among obese people.  Extra weight magnifies the chance of developing undesirable cholesterol levels (Khader, 2001) and stroke and gallbladder disease tend to worsen as the degree of obesity increases. 


Current national nutrition surveillance data suggest that the diet of adolescents is putting them at risk for cardio vascular disease, cancer and osteoporosis based on their intakes of saturated fat, total fat, fruits and vegetables, and soft drinks (Lytle, 2002).


A study conducted by doctors at AIIMS, new Delhi among 2,000 teens in 14-20 years age group demonstrated high predisposition to diabetes, which is indicative from the participants profile that showed excess body fat, excess abdominal fat and thick upper body fat (Padmini, 2005).


Impaired glucose tolerance is now common among obese adolescents (Sinha et al., 2002).  Evidence suggests that obesity in adolescents increases impaired glucose tolerance in much the same way as in adults (Slyper, 1998).  A Yale University Study (2002) noted that 25 per cent of obese children are already glucose intolerant and at high risk of developing diabetes. (www.expresshealthcaremgmt.com, 2005).

LONGER TERM CONSEQUENCES

For the adult who was obese as an adolescent, “social success” in adult life is adversely affected.  This includes outcomes such as lower educational attainment, poorer socio-economic prospects  and greater risk of social isolation. (Gortmaker et al., 1993)  Obesity can have devastating consequences for health and happiness.  On an emotional level, it can lead to a lack of self-esteem and depression (The Reader’s Digest Association, 1991).


Adolescent obesity also has a strong tendency to persist-at least 75 per cent of contemporary obese teenagers will become obese adults.  The cardiovascular risk factors associated with adolescent obesity also tend to persist or even amplify over time (www.findarticles.com, 2005).


The high and increasing prevalence of adolescent obesity, combined with its strong association with all of the major cardiovascular risk factors, presents a major challenge to public health and to healthcare systems.  A substantial increase in future adult cardiovascular morbidity and premature mortality is likely as the new generation of obese adolescents grows up.  (Ebbeling et al., 2002).


There are numerous psychosocial consequences that go along with being obese.  Many overweight adolescent girls rate themselves lower in physical appearance, global self-worth and self-esteem than their average-weight peers (Perry et al., 2004).


A positive association between overweight and obesity and risk of type 2 diabetes has been established  (Ramachandran et al, 2001).  It was shown that the risk conferred by obesity for developing diabetes was higher by over 40 times in obese women to those who remained slim, and the risk would be reduced significantly with weight loss. (Colditz et al., 1990). Obesity not only is a risk factor for development of diabetes, but also complicates the management of the disease.


Recent studies have established lower limits for ideal BMI for Asian population (Snehalatha et al., 2003).  It was shown for urban Indian population that a BMI of more than 23 kg/m2 , the risk for diabetes is significant for both genders (Snehelatha et al., 2003).


Dietary factors and physical activity strongly influence the energy balance and therefore are the major modifiable factors influencing weight gain.  The threshold for the risk associations with metabolic disorders show wide racial differences.  There is a strong association of body weight with insulin resistance; higher BMI is associated with hyper insulinemia and insulin resistance.  Insulin resistance is one of the major etiological factors for diabetes and the risk association of obesity with diabetes is greatly mediated through insulin resistance (Ramachandran, 2004).


Hyperinsulinemia and insulin resistance are closely associated with central adiposity.  Visceral fat increases the risk of diabetes and hyperlipidemia by favouring insulin resistance. By measuring the visceral and subcutaneous abdominal fat areas in non-diabetic South Indians, it was shown that insulin resistance was associated with subcutaneous fat (Snehalatha et al., 1997).


A cluster of risk factors co - exists with central obesity including glucose tolerance, obesity hyperinsulinemia, hypertriglyceridemia and hypertension  (Ramachandran, 2004).


Engelend et al., (2004) explored the relation between Body Mass Index (BMI) in adolescence and in adulthood and between adolescent BMI and adult mortality.  It was concluded that obesity in adolescence tends to persist into adulthood.  Adolescent obesity is also connected to excess mortality, but high BMI in adolescence seems to be predictive of both adult obesity and mortality.

             Swallen et al., (2005), found a statistically significant relationship between BMI and general and physical health.  Adolescents who were overweight had significantly worse self reported health, as did obese adolescents.  Among the young adolescents (12-14 years) they found a significant deleterious impact of overweight and obesity on depression, self-esteem and school/ social functioning.

F)    SOLUTIONS TO OVERCOME AND PREVENT  OBESITY


Losing weight is though, but keeping it off is even more tough. Though successful weight reducing methods can be different, they share several common factors.  Physical activity is the strongest prediction of long-term maintenance. Maintaining a regular exercise programme gradually builds up stamina, strength and endurance.   Internal motivation is a critical element of successful weight control along with focus on positive changes in health risks, self-esteem and energy level (Sharan and Hiremath, 2004).


Lazzier et al., (2004) measured the energy cost of and time devoted to various activities in obese and non-obese adolescents.  They found that obese adolescents spent more time in light physical activity but much less time in moderate activities and sports than did non-obese subjects. Walking is the most frequently endorsed exercises.  Brisk walking promotes bone and tissue formation, which may account for the body burning more calories (Bennett, 2003).


In managing an adolescent who is at risk for overweight, adjusting energy intake through modification in beverage consumption, limiting access to soft drinks and decreasing television viewing can aid in weight maintenance  (Barlow and Dietz, 1998).  Advising teenagers about the caloric consequences of soft drink consumption and the impact of these calories on their weight can aid the adolescent in weight management (Ebbling et al., 2003).


A diet always induces a weight loss in the short term.  The loss doesn’t depend on the diet composition, but rather or the caloric deficit.  However, a drastic diet often induces binge eating disorders and can lead to weight gain in the long term.  A cognitive behavioural – nutritional approach allows a lasting weight loss.  (Golay and Guy-grand, 2004). 


Effective dietary strategies for weight management are required given the recent surge in obesity.  Because fruits and vegetables are high in water and fibre, incorporating them in the diet can reduce energy density, promote satiety and decrease energy intake.   Although few interventions have specifically addressed fruit and vegetable consumption, evidence suggests that coupling advice to decrease energy intake is a particularly effective strategy for weight management. Serdula et al., (1999) examined the prevalence of attempting to lose or to maintain weight and described weight control strategies.  They opined that weight loss and weight maintenance are common concerns for men and women.  Most persons trying to lose weight are not using the recommended combination of reducing calorie intake and engaging in leisure-time physical activity.


The prevention of obesity needs an educational strategy, focussed on the consumption of a balanced diet and the reduction of sedentary lifestyle activities, such as television viewing.  (Vitoria and Serra, 2004).


There is a growing agreement among experts that an obesogenic environment, which encourage excess food intake and idealises thinness, play a crucial role in the epidemic of childhood obesity and eating disorders.   Because parents provide a child contextual environment, they should be considered key players in intervention aimed at preventing or treating weight related problems.  Parenting style and feeding style are crucial factors in fostering healthy lifestyle and awareness of internal hunger and satiety cues and de-emphasizing thinness. 


Wing and hill (2001) defines successful long-term weight loss maintenance as intentionally losing 10 per cent of initial body weight and keeping it off for at least one year.  It was found that successful long-term weight loss maintainers share common behavioural strategies, including eating a diet low in fat, frequent self monitoring of body weight and food intake and high levels of regular physical activity (Wing and Hill, 2001).

METHODOLOGY

The methodology adopted for the present study entitled  “comparative study of the body composition, exercise pattern and dietary habits of adolescent girls in selected residential schools and non-residential schools” consisted of the following steps.

A) Selection of area and sample.

B) Assessment of exercise schedule followed by the selected adolescent girls.

C) Assessment of dietary habits of the selected adolescent girls.

D) Assessment of body composition of the selected adolescent girls.

E) Counselling the sub-sample on healthy eating.

F) Interpretation of data.

A)
SELECTION OF AREA AND SAMPLE:

The area selected for the present study was Visakapatnam, Andhra Pradesh.  As not many studies have been conducted in this field in Visakapatnam and due to convenience to the investigator, the area was selected.

The residential schools selected for the study were Vikas Mahila Kalasa, Guntur Vikas Junior College and Nalanda Junior college. The non-residential schools selected for the study were Timpany School, Visakha Valley School ad Siva Sivani Public School.

By way of judgement sampling, 210 residential school students and 275 non-residential school students were selected for the present study. Judgement sampling is the deliberate selection of certain units on the judgement of the researcher and nothing is left to chance (Varma, 1999). Of this, 30 overweight adolescent girls were selected as the sub-sample for the study by judgement sampling. The sub-sample selected were those who were overweight or obese due to reasons other than hormonal changes.

B)
ASSESSMENT OF EXERCISE SCHEDULE FOLLOWED BY THE SELECTED ADOLESCENT GIRLS.

A questionnaire was formulated to assess and evaluate the exercise schedule followed by the selected girls (Appendix I). A questionnaire consists of a set of questions printed or typed in an order on a form (Patnaik , 2001) 

The questionnaire included questions on the type of exercise followed, duration and frequency of exercise, time when exercise was done and type of sports played.

The term “exercise” refers to planned or structured bodily movements usually undertaken in leisure time in order to improve fitness (Saddler and Strain, 1999).

Most recent World Health Organisation (WHO) recommendation for dietary improvements and increased level of physical exercise provides the basis for the development of strategies to challenge rise in obesity. The more effective obesity therapies should prevent or delay the onset of chronic degenerative diseases and maintain the weight loss (Sharma, 2004).

C) ASSESSMENT OF DIETARY HABITS OF THE ADOLESCENT 

         GIRLS


The dietary habits of the selected adolescent girls were evaluated by a questionnaire (Appendix I).  A questionnaire contains questions and provides space for answers (Gupta, 2002).


Information pertaining to the percentage of family income spent on food, type of diet, skipping of meals, type of food eaten between meals, strategies to divert urge to eat and effect of media on the eating pattern of the adolescent girls was elicited from the questionnaire.


Teenagers miss an increasing number of meals as they grow older.  Irregular meals, snacking, eating away from home and following alternative dietary patterns characterize the food habits of adolescents.  These habits are further influenced by family, peers and the media (Mahan and Stump, 2004).

D) 
ASSESSMENT OF BODY COMPOSITION OF THE SELECTED    ADOLESCENT GIRLS


The body composition of the selected adolescent girls was assessed by measuring the Body Mass Index (BMI) and Waist Hip Ratio (WHR).


Body Mass Index (BMI) is a common measure expressing the relationship (or ratio) of weight to height.  It is a mathematical formula in which a person’s body weight in Kilograms is divided by the square of her height in metres (i.e., wt/m2).  The BMI is more highly correlated with body fat than any other indicator of height and weight (National Research Council, 1998).


The height of an individual is made up of the sum of four components - legs, pelvis, spine and skull.  The subject must stand on a flat floor by the scale with feet parallel and with heads, buttocks, shoulders, and back of head touching the upright.  The head should be held comfortably erect.  The arms should be hanging at the sides in a natural manner (Jelliffe, 1989).


Weight is the anthropometric measurement most in use.  The evaluation of the significance of weight measurements must take into account length, frame size, proportion of fat, muscle and bone.  The scales used to measure weight should be sturdy, inexpensive, easily transportable and accurate to within the limits required (0.1 kg) (Jelliffe, 1989).


Since Asian population is more susceptible to health risks of central obesity regardless of BMI, there is an increasing focus in measuring waist circumference, which can predict individual risk more accurately than BMI (Sharma, 2004).


Waist circumference is obtained by measuring the distance around the smallest area below the rib cage and above the umbilicus (belly button) with the use of a non-stretchable tape measure (Mahan and Stump, 2004).  The presence of excess body fat in the abdomen when out of proportion to total body fat is considered an independent predictor of risk factors and ailments associated with obesity (www.cdc.gov, 2005).


The waist and hip circumference measurements of the adolescent girls were done with the help of a fibre glass tape for the present study.


Body fat distribution (WHR) is more important than BMI in Indian population, as several studies have shown that Indians have higher WHR with normal BMI and are thus more prone to degenerative diseases (Sharma, 2004). Waist hip ratio is the ratio of a persons waist circumference to hip circumference, mathematically calculated as the waist circumference divided by the hip circumference (www.cdc.gov, 2005).

E) 
COUNSELLING THE SUB SAMPLE OF HEALTHY EATING


A sub sample of 30 adolescent girls with BMI above 25 were selected and given counseling on healthy eating.  Counselling was given orally with the support of developed booklets. (Appendix II)

Counselling on lifestyle modification strategies, dietary modifications, tips for maintaining weight and a suggested meal plan along with a few sample menus was given to the selected adolescent girls, who had a BMI of more than 25, for the study.

F) 
INTERPRETATION OF DATA


As per the data collected, the information was interpreted and consolidated.

RESULTS AND DISCUSSION


The results of the present investigation entitled “comparative study of the body composition, exercise pattern and dietary habits of adolescent girls in selected residential and non-residential schools” are presented and discussed under the following heads.

A.
Body adiposity of the selected girls.

B.
Dietary habits of the selected girls

C.
Exercise schedule of the selected girls.

D.
Lifestyle pattern of the selected girls

E. Nutrition knowledge of the selected girls.

A. BODY ADIPOSITY OF THE SELECTED GIRLS

Using the anthropometric data of the selected  adolescent girls, the Body Mass Index (BMI) and Waist Hip Ratio (WHR) were determined.

The Body Mass Index (BMI) for the selected adolescent girls is given in TABLE I

TABLE I

BODY MASS INDEX  (BMI) OF THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Underweight  

(< 18.5)
	7
	25.9
	19
	16.5
	15
	22.1
	15
	23.5
	31
	24.8
	12
	13.9

	Normal Weight

(18.5 – 25)
	13
	48.2
	35
	30.4
	18
	26.4
	20
	31.2
	29
	23.2
	47
	54.7

	Overweight

(25 – 30)
	7
	25.9
	54
	46.9
	24
	35.3
	27
	42.2
	56
	44.8
	24
	27.9

	Obese 

(> 30)
	-
	-
	7
	6.2
	11
	16.2
	2
	3.1
	9
	7.2
	3
	3.5

	Total


	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100



The only simple and accurate means of diagnosing overweight and obesity in adolescence is to use the Body Mass Index (BMI) (Reilly et al., 2002). 

         From the Table, it is clearly evident that 48.2 per cent of the 15 year old residential school students were normal with BMI between 18.5 and 25, while 42.2 per cent of the 15 year old non-residential school students were overweight with BMI between 25 and 30.  It is also observed that 25.9 per cent of 15 years residential students were overweight and underweight, while 23.5 per cent of 15 years old non-residential students were underweight with BMI below 18.5, 31.2 per cent were normal and 3.1 per cent were obese with BMI more than 30.  It is clear that 16.2 per cent of 17 year old and 6.2 per cent of 16 year old residential students were obese.  Among the non-residential students, 7.2 per cent of 16 year olds and 3.5 per cent of 17 year olds were obese. (Figure 1)

         This trend of residential students being overweight may be due to improper eating habits or due to the unavailability of healthy foods.   Since the food eaten at home is supervised to some extent, the number of girls with normal BMI is more with the non-residential students.  It is also clear from the Table that most of the girls were overweight rather than obese.

         These findings are in line with the results of a study conducted by Poojara (2003) in Ernakulam, Kerala on 17 and 18 year old girls, which concluded that 24 per cent were overweight and 46 per cent were underweight.


The addition of Waist Circumference to Body Mass Index predicts a greater variance in health risks than BMI alone (Janssen et al., 2004).

         The Waist Hip Ratio (WHR) of the selected adolescent girls is given in TABLE II
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TABLE II

WAIST HIP RATIO (WHR) OF THE SELECTRED GIRLS (N = 485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	( 0.85
	11
	40.7
	57
	49.6
	28
	41.2
	25
	39.1
	51
	40.8
	41
	47.6

	> 0.85
	16
	59.3
	58
	50.4
	40
	58.8
	39
	60.9
	74
	59.2
	45
	52.4

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100



From the Table, it is clear that 59.3 per cent of 15 year old, 50.4 per cent of 16 year old and 58.8 per cent of 17 year old residential students had a WHR of more than 0.85, while 40.7 per cent of 15 year old, 49.6 per cent of 16 year old and 41.2 per cent of 17 year old had a WHR of less than 0.85.  Among the non-residential students, a similar trend was seen with 60.9 per cent of 15 year olds, 59.2 per cent of 16 year olds, and 52.4 per cent of 17 year olds with a WHR of more than 0.85, while 39.1 per cent of 15 year olds, 40.8 per cent of 16 year old and 47.6 per cent of 17 year olds with a WHR of less  than 0.85 (Figure 2).

         Although the BMI of the girls was normal, their WHR indicates abdominal obesity, which is of major concern today.


TABLE III gives the family history of obesity among the selected adolescent girls.

TABLE III

FAMILY HISTORY OF OBESITY OF THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Maternal
	3
	11.1
	11
	9.5
	6
	8.8
	3
	4.7
	6
	4.8
	9
	10.5

	Paternal
	4
	14.8
	20
	17.4
	6
	8.8
	7
	10.9
	15
	12.0
	7
	8.1

	Both
	1
	3.7
	14
	12.2
	15
	22.1
	2
	3.1
	8
	6.4
	10
	11.6

	No History
	19
	70.4
	70
	60.9
	41
	60.3
	52
	81.3
	96
	76.8
	60
	69.8

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100


From the Table, it is evident that 70.4 per cent of the 15 year old, 60.9 per cent of 16 year old and 60.3 per cent of 17 year old residential students and 81.3 per cent of 15 year old, 76.8 per cent of
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16 year old and 69.8 per cent of 17 year old non-residential students had no family history of obesity, while 3.7 per cent and 3.1 per cent of 15 years old residential and non-residential students, respectively come from families where both parents were obese.

         A study conducted by Rapacka et al., (2004) to investigate the familial tendency of obesity among boys and girls (10-15 years) in Poland concluded that the familial obesity occurrence were more often in girls.

B. DIETARY HABITS OF THE SELECTED GIRLS.

         TABLE IV gives and account of the percentage of family income spent on food by the selected adolescent girls.

TABLE IV

PERCENTAGE OF FAMILY INCOME SPENT

ON FOOD BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	20%- 30%
	7
	25.9
	51
	44.3
	19
	27.9
	30
	46.9
	76
	60.8
	48
	55.8

	30% – 50%
	14
	51.9
	54
	47.0
	37
	54.4
	30
	46.9
	34
	27.2
	28
	32.6

	> 50 %
	6
	22.2
	10
	8.7
	12
	17.7
	4
	6.2
	15
	12.0
	10
	11.6

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100


From the Table, it is clear  that 51.9 per cent of 15 year old, 47 per cent of 16 year old and 54.4 per cent of 17 year old residential students came from families who spent 30-50 per cent of their income on food.  Among the non-residential students, it is observed that 46.9 per cent of 15 year olds, 60.8 per cent of 16 year olds and 55.8 per cent of 17 year olds spent 20-30 per cent of their family income on food.  More than 50 per cent of family income was spent on food by 22.2 per cent of 15 year old, 8.7 per cent of 16 year old and 17.7 per cent of 17 year old  residential students and 6.2 per cent of 15 year old, 12 per cent of 16 year old and 11.6 per cent of 17 years are non-residential students.

         These findings imply that residential students spend more on food than non-residential students. This may be due to the want of a special need which is not met in the hostel.


TABLE V gives the type of diet followed by the selected adolescent girls.

table v

TYPE OF DIET FOLLOWED BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Vegetarian
	5
	18.5
	22
	19.1
	10
	14.7
	21
	32.8
	38
	30.4
	23
	26.7

	Ova Vegetarian
	4
	14.8
	16
	13.9
	8
	11.8
	6
	9.4
	17
	13.6
	8
	9.3

	Non-Vegetarian
	18
	66.7
	77
	67.0
	50
	73.5
	37
	57.8
	70
	56.0
	55
	64.0

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100



From the Table, it is clear  that 66.7 per cent of 15 year old, 67 per cent of 16 year old and 73.5 per cent of 17 year old residential students and 57.8 per cent of 15 years old, 56 per cent of 16 year old and 64 per cent of 17 year old non-residential students were non-vegetarians, while  14.8 per cent of 15 year old, 13.9 per cent of 16 year old and 11.8 per cent of 17 year old residential students and 9.4 per cent of 15 year old, 13.6 per cent of 16 year old and 9.3 per cent of 17 year old non-residential students were ova vegetarians.


TABLE VI gives an insight into the frequency of non-vegetarian foods consumed by the selected adolescent girls.

TABLE: VI

FREQUENCY OF NON-VEGETARIAN FOODS CONSUMED

BY THE SELECTED GIRLS (N=366)

	
	
	Once a Week
	2 -3 times a Week
	Once a Month
	Everyday

	
	
	20-50g
	50 – 100g
	20-50g
	50 – 100g
	20-50g
	50 – 100g
	20-50g
	50 – 100g

	Residential 

(N = 173)
	15 years
	3
	9
	3
	2
	2
	2
	-
	-

	
	16 years
	26
	14
	17
	25
	7
	3
	-
	1

	
	17 years
	19
	8
	15
	10
	3
	1
	-
	2

	Non-residential (n = 193)
	15 years
	5
	15
	5
	11
	2
	1
	2
	2

	
	16 years
	29
	16
	23
	8
	6
	2
	2
	1

	
	17 years
	24
	8
	10
	13
	3
	1
	2
	2



Although majority of the selected girls were non-vegetarians, they did not consume it on a regular basis.  It is evident from the Table that among the residential students, majority consumed non-vegetarian foods once a week (79), followed by 2 -3 times a week (72) and then once a month (18).   This may be due to the non-availability of non-vegetarian foods in their respective hostels.


The similar trend is seen among non-residential students with most of the selected girls consuming non-vegetarian foods once a week (97), followed by 2 – 3 times a week (70) and then once a month (15) and finally everyday (11).


TABLE VII gives a brief account on the meal pattern of the selected adolescent girls.

table vii

MEAL PATTERN OF THE SELECTED GIRLS (N= 485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	< 3
	4
	14.8
	31
	26.9
	13
	19.1
	27
	42.2
	44
	35.2
	32
	37.2

	3
	16
	59.3
	65
	56.5
	42
	61.8
	28
	43.8
	69
	55.2
	48
	55.8

	4
	6
	22.2
	18
	15.7
	11
	16.2
	7
	10.9
	12
	9.6
	5
	5.8

	> 4
	1
	3.7
	1
	0.9
	2
	2.9
	2
	3.1
	-
	-
	1
	1.2

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100



From the Table, it is clear that among the residential students, the three meal per day pattern (59.3 per cent  of 15 year olds, 56.9 per cent of 16 year olds and 61.8 per cent of 17 year olds) was most prevalent, while more than four meals per day was least prevalent (3.7 per cent of 15 year olds, 0.9 per cent of 16 year olds and 2.9 per cent of 17 year olds).

         Among the non-residential students, three meals  per day pattern was most prevalent (43.8 per cent of 15 year olds, 55.2 per cent of 16 year olds and 55.8 per cent of 17 year olds) followed by less than three meals per day pattern (42.2 per cent of 15 year olds, 35.2 per cent of 16 year olds and 37.2 per cent of 17 year olds), followed by four meals per day pattern and finally more than four meals per day pattern (3.1 per cent of 15 year olds and 1.2 per cent of 17 year olds).


To meet energy needs, teenagers should eat atleast three meals a day, beginning with breakfast.  Snacks also form an integral part of meal patterns for teenagers.  Even though  their regular meals can be substantial, they  may need snacks to supply energy between meals and to meet their daily nutrient intake (www.ific.org, 2005)


Table VIII gives an insight into the frequency of meals skipped by the selected girls.

Table VIII

frequency of meals skipped by the selected girls(n=485)

	
	
	Breakfast
	Lunch
	Snacks
	Dinner
	Never

	
	
	Always
	Sometimes
	Always
	Sometimes
	Always
	Sometimes
	Always
	Sometimes
	

	Residential 

(n = 210)
	15 years
	-
	4
	-
	1
	5
	-
	-
	2
	14

	
	16 years
	1
	24
	-
	10
	2
	16
	-
	11
	57

	
	17 years
	3
	9
	-
	8
	-
	6
	-
	4
	15

	
	Total
	4
	37
	-
	19
	7
	22
	-
	17
	86

	Non-residential 

(n = 275)
	15 years
	-
	13
	-
	3
	-
	4
	2
	12
	31

	
	16 years
	3
	35
	1
	8
	2
	22
	-
	24
	30

	
	17 years
	1
	21
	-
	5
	-
	18
	1
	10
	31

	
	Total
	4
	69
	1
	16
	2
	44
	3
	46
	92



It is clearly evident from the Table that 64 residential students (16 years old) and 95 non-residential students (16 years old) skipped meals.  It is also evident that twelve 15 year old residential and thirty four 15 year old non-residential students skipped meals.  It is also observed that fifty-seven 16 year old and fourteen 15 year old residential students, thirty one 15 year old and thirty 16 year old non-residential students never skipped meals.

         Breakfast was the meal most skipped by the selected girls (31 residential and 73 non-residential students) followed by snacks (29 residential and 46 non-residential students).


These findings are in par with the study conducted by AIIMS, New Delhi (2002), which revealed that most of the children (870) in public schools in Delhi tended to skip breakfast as they had to leave early for school.  


Nutritionists cite breakfast as the day’s most important meal and the foundation of healthy eating.  Studies have shown that eating breakfast is associated with strength and endurance, along with better attitude towards work (Food Digest, 2003).


TABLE IX provides information on the type of food eaten outside the home by the selected adolescent girls.

TABLE IX

TYPE OF FOOD EATEN OUTSIDE THE

HOME BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Fried Foods
	5
	15.2
	34
	21.4
	16
	16.3
	13
	12.3
	30
	18.4
	24
	13.6

	Sandwich
	2
	6.0
	5
	3.2
	3
	3.1
	4
	3.8
	7
	4.3
	23
	13.0

	Chaat Items
	12
	36.4
	46
	29.0
	29
	29.6
	34
	32.1
	43
	26.4
	54
	30.5

	Pizza / Burger
	3
	9.1
	25
	15.7
	23
	23.5
	24
	22.6
	31
	19.0
	33
	18.6

	Pastry
	2
	6.0
	19
	11.9
	15
	15.3
	18
	17.0
	27
	16.6
	27
	15.3

	Noodles
	4
	12.1
	22
	13.8
	10
	10.2
	8
	7.5
	20
	12.2
	13
	7.3

	No Food
	5
	15.2
	8
	5.0
	2
	2.0
	5
	4.7
	5
	3.1
	3
	1.7

	Total
	51
	100
	159
	100
	98
	100
	106
	100
	163
	100
	177
	100


It is evident from the Table that majority of the selected girls preferred chaat items.(36.4 per cent, 29 per cent and 29.6 per cent of 15 years, 16 years and 17 years residential and 32.1 per cent, 26.4 per cent and 30.5 per cent of 15 years, 16 years and 17 years non-residential students).

Among the residential students, fried foods were the next favourite food eaten outside (15.2 per cent, 21.4 per cent and 16.3 per cent of 15 year, 16 year and 17 year olds).  While for non-residential students, pizza/ burger was the next favourite food (22.6 per cent, 19 per cent and 18.6 per cent of 15 year, 16 year and 17 year olds respectively).  Fifteen per cent, 5 per cent and 2 per cent of residential students (15 years, 16 years and 17 years) and 4.7 per cent, 3.1 per cent and 1.7 per cent of non-residential students (15 years, 16 years and 17 years)  had no food from outside.  Many of the girls ate more than one food from outside.

Improving the quality of away from home meals and encouraging adolescents to eat more meals at home may improve the overall nutritional quality of adolescent diets.  In 1970, food obtained away from home accounted for approximately one quarter of the total amount spent on food.  In 1998, approximately 47 per cent of the food budget was spent on food away from home (Clauson, 1999).  A number of factors contribute to the increasing trend of dining out, including growing number of working women, increased dual income households, more fast food outlets and smaller families (Gurthine et al., 1999).

TABLE X gives the type of food eaten between meals by the selected adolescent girls.

TABLE X

TYPE OF FOOD EATEN BETWEEN

MEALS BY THE SELECTED GIRLS (N=485).

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Fried Foods
	1
	3.4
	11
	8.5
	10
	11.8
	2
	2.9
	14
	9.9
	12
	10.6

	Chaat Items
	2
	6.9
	6
	4.7
	5
	5.8
	1
	1.4
	8
	5.6
	14
	12.4

	Snacks
	8
	27.6
	53
	41.1
	34
	40.0
	30
	42.9
	35
	24.6
	37
	32.7

	Sweets
	4
	13.8
	24
	18.6
	18
	21.2
	10
	14.2
	24
	16.9
	17
	15.0

	No Food
	14
	48.3
	35
	27.1
	18
	21.2
	27
	38.6
	61
	43.0
	33
	29.3

	Total
	29
	100
	129
	100
	85
	100
	70
	100
	142
	100
	113
	100


From the Table, it is evident that there is a wide variation among the residential and non-residential students.  Among the residential students, 48.3 per cent of the 15 year olds have no food between meals, while 41.1 per cent of the 16 year olds and 40 per cent of 17 year olds prefer to eat light snacks. (Figure 3)
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These findings are in line with the findings of Ravi and Truman (2002) who have reported a high consumption of junk  food and carbonated beverages among adolescents in Chennai.   Another study concluded that the consumption of soft drinks in children and adolescents has increased by 38 per cent over the past three decades, displacing water and nutrient based beverages (Copperman, 2004).

TABLE XI gives an insight into the situations when the selected girls eat more.

TABLE XI

SITUATIONS WHEN THE SELECTED

GIRLS TEND TO EAT MORE (N=485)
	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Boredom
	5
	18.6
	10
	8.7
	7
	10.3
	11
	17.2
	30
	24.0
	22
	25.6

	With Friends
	6
	22.2
	52
	45.2
	38
	55.9
	11
	17.2
	43
	34.4
	24
	27.9

	At parties
	4
	14.8
	13
	11.3
	9
	13.2
	4
	6.3
	22
	17.6
	13
	15.1

	Watching T.V.
	6
	22.2
	13
	11.3
	9
	13.2
	16
	25.0
	26
	20.8
	27
	31.4

	Depression
	-
	-
	7
	6.1
	5
	7.4
	-
	-
	4
	3.2
	-
	-

	Never
	6
	22.2
	20
	17.4
	-
	-
	22
	34.3
	-
	-
	-
	-

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100


Among the residential students it is obvious from the Table that 22.2 per cent, 45.2 per cent and 55.1 per cent of 15 year, 16 year and 17 year olds eat more with friends and 22.2 per cent, 11.3 per cent and 13.2 per cent of 15 year, 16 year and 17 year olds eat more while watching television.  Only 22.2 per cent of 15 years old and 17.4 per cent of 16 year olds never ate more.

Among the non-residential students, 25.0 per cent of 15 year olds ate more while watching television, 34.4 per cent of 16 year olds ate more with friends and 31.4 per cent of 17 year olds ate more while watching television.  Thirty four percent of 15 year olds of them did not eat more in any situation.  Three percent of the 16 year olds tended to eat more in times of depression.

Munoz et at., (1997) opined that family, friends, school, news, entertainment, media, advertising, culture all play a vital role in the food choices made by adolescents.

TABLE XII gives information on whether the selected girls follow a weight reducing diet or not.

TABLE XII

WEIGHT REDUCING DIET FOLLOWED

BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Yes
	4
	14.8
	12
	10.4
	9
	13.2
	14
	21.9
	18
	14.4
	10
	11.6

	No
	23
	85.2
	103
	89.6
	59
	86.8
	50
	78.1
	107
	85.6
	76
	88.4

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100


From the Table, it is clear that majority (85.2 per cent, 89.6 per cent and 86.8 per cent of 15 years, 16 years and 17 years residential students and 78.1 per cent, 85.6 per cent and 88.4 per cent of 15 years, 16 years and 17 years non-residential students) did not follow any weight reducing diet.

This may be due to the unavailability of proper foods and resources at the hostels.   There is no special weight reducing diet, the only really effective way of cutting down weight is using more will power to eat less (Sharan and Hiremath, 2004).

         These findings go against other studies that show a large proportion of the adolescent population is currently dieting or has been on a diet (Croll et al., 2002).

TABLE XIII gives the strategies followed by the selected adolescent girls to avoid eating.

TABLE XIII

STRATEGIES FOLLOWED BY THE

SELECTED GIRLS TO AVOID EATING (N=485).

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Read
	9
	33.3
	29
	23.2
	17
	25.8
	14
	19.5
	27
	19.7
	22
	22.0

	Write
	1
	3.7
	13
	10.4
	10
	15.2
	8
	11.2
	6
	4.3
	16
	16.0

	Play
	5
	18.5
	15
	12.0
	17
	25.8
	14
	19.5
	22
	15.9
	18
	18.0

	Cook
	-
	-
	3
	2.4
	2
	3.0
	1
	1.4
	6
	4.3
	4
	4.0

	Nothing
	12
	44.5
	65
	52.0
	22
	30.2
	35
	48.6
	77
	55.8
	40
	40.0

	Total
	27
	100
	125
	100
	68
	100
	72
	100
	138
	100
	100
	100


From the Table, it is evident that 44.5 per cent, 52 per cent and 30.2 per cent of 15 years, 16 years and 17 years residential students as well as 48.6 per cent, 55.8 per cent and 40 per cent of 15 years, 16 years and 17 years non-residential students did not follow any strategy to avoid eating.  Thirty-three per cent of 15 years, 23.2 per cent of 16 years and 25.8 per cent of 17 year residential students and 19.5 per cent of 15 years, 19.7 per cent of 16 years and 22 per cent of 17 year non-residential students resorted to reading to avoid eating.

Calderon et al., ( 2004) determined the patterns and frequency of dieting behaviour in a high school population.  Limiting portion size was practiced by 34 per cent of those who tried dieting techniques.  In addition, counting calories and counting grams of fat were reported by 31.4 per cent and 41.9 per cent of the students respectively.

TABLE XIV gives the effect of media on the eating pattern of the selected  adolescent girls.

TABLE XIV

EFFECT OF MEDIA ON THE EATING

PATTERN OF THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Eat More Food


	2
	7.4
	9
	7.3
	5
	7.0
	7
	10.8
	8
	6.1
	4
	3.7

	Know about new eating places
	1
	3.7
	14
	11.5
	10
	14.1
	7
	10.8
	6
	4.5
	10
	11.0

	Know about healthy food
	6
	22.2
	25
	20.3
	16
	22.5
	2
	3.1
	16
	12.1
	10
	11.0

	Know the value of food
	3
	11.1
	10
	8.1
	10
	14.1
	3
	4.6
	7
	5.3
	3
	2.4

	No effect


	15
	55.6
	65
	52.8
	30
	42.3
	46
	70.7
	95
	73.0
	59
	71.9

	Total


	45
	100
	123
	100
	71
	100
	65
	100
	132
	100
	86
	100


From the Table, it is evident that for most of the girls, the media had no effect on their eating pattern.  (55 per cent of 15 years, 52.8 per cent of 16 years and 42.3 per cent of 17 years old residential studetns and 70.7 per cent of 15 years, 72 per cent of 16 years and 71.9 per cent of 17 years old non-residential students).   Among the residential students, 22.2  per cent of 15 year olds,20.3 per cent of 16 year olds and 22.5  per cent of 17 year olds  were influenced by the media by knowing about healthy food. Among the non-residential students,15 year olds were influenced by the media by eating more foods and by knowing about new eating places(10.8  per cent each) , 11  per cent of 17 year olds knew about new eating places and about healthy food through the media.  The media influenced their dietary habits to some extent by giving information on the value of certain foods. (Figure 4)

Nowak and Buttner (2002) states that television provides considerable nutrition information and exposes children and adolescents to the ‘slim image’  as well as considerable advertising for high fat, high sugar foods, which can influence their food choices.
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TABLE XV gives the foods preferred by the selected adolescent girls.

TABLE XV

FOODS PREFERRED BY THE SELECTED GIRLS (N=485)

	
	
	15 Years (n=27)
	16 Years (n=115)
	17 Years (n = 68)

	
	
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D

	Residential

(N = 210)
	Sweets
	5
	15
	3
	4
	45
	34
	20
	16
	9
	25
	19
	15

	
	Cakes
	3
	17
	7
	-
	22
	42
	39
	12
	13
	37
	13
	5

	
	Chocolates
	21
	3
	3
	-
	82
	21
	12
	-
	51
	17
	-
	-

	
	Ice-cream
	18
	5
	4
	-
	71
	28
	16
	-
	47
	11
	10
	-

	
	Fried Foods
	8
	17
	2
	-
	32
	48
	30
	5
	19
	36
	4
	9

	
	Soft drinks
	4
	10
	8
	5
	12
	17
	48
	38
	8
	18
	17
	25

	
	Ghee
	-
	3
	17
	7
	5
	22
	55
	33
	5
	6
	19
	38

	
	
	15 Years (n=64)
	16 Years (n-125)
	17 Years (n=86)

	Non-residential 

(N = 275)
	Sweets
	24
	15
	18
	7
	38
	46
	32
	9
	21
	45
	20
	-

	
	Cakes
	31
	15
	15
	3
	19
	42
	57
	7
	5
	29
	36
	16

	
	Chocolates
	49
	10
	5
	-
	73
	29
	23
	-
	49
	37
	-
	-

	
	Ice-cream
	45
	19
	-
	-
	58
	49
	18
	-
	21
	58
	7
	-

	
	Fried Foods
	25
	29
	23
	10
	39
	68
	18
	-
	21
	17
	39
	9

	
	Soft drinks
	5
	18
	23
	18
	17
	21
	62
	55
	45
	29
	12
	-

	
	Ghee
	8
	4
	17
	35
	4
	49
	53
	19
	13
	29
	25
	19


A- Like very much   B-Like       C-Neither like nor dislike    D-Dislike


From the Table it is evident that most of the girls liked chocolates (24,103 and 68 of 15 years, 16 years and 17 years residential students as well as 59,102 and 86 of 15 years, 16 years and 17 years non-residential students). Forty eight and seventeen of the 16 years and 17 year residential student and twenty three 15 year old and sixty two 16 year old non-residential school students neither liked nor disliked soft drinks.


When asked what normally influences their food choices, adolescents state that hunger and food craving, appeal of food, time constraints and convenience of food are the reasons they eat what they eat (Neumark-Sztainer,1999).


Table XVI gives the frequency of food consumption by the selected adolescent girls.

Table XVI

FREQUENCY OF CONSUMPTION OF

FOODS BY THE SELECTED GIRLS (N= 485)

	Residential

(N = 210)
	
	15 Years (n=27)
	16 years (n=115)
	17 years (n = 68)

	
	
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D

	
	Cereals
	27
	-
	-
	-
	115
	-
	-
	-
	68
	-
	-
	-

	
	Green Leafy Vegetables
	-
	18
	9
	-
	-
	87
	28
	-
	-
	21
	38
	9

	
	Roots and Tubers
	-
	21
	6
	-
	30
	56
	29
	-
	-
	33
	9
	16

	
	Fruits
	27
	-
	-
	-
	5
	39
	71
	-
	29
	12
	12
	5

	
	Sweets
	-
	-
	9
	18
	-
	46
	36
	33
	-
	30
	13
	25

	
	Ice-cream
	-
	-
	13
	14
	-
	23
	29
	63
	-
	-
	23
	45

	
	
	15 Years (n=64)
	16 Years (n=125)
	17 Years (n=86)

	Non-residential (N = 275)
	Cereals
	64
	-
	-
	-
	125
	-
	-
	-
	86
	-
	-
	-

	
	Green Leafy Vegetables
	-
	27
	23
	14
	7
	74
	27
	17
	23
	39
	24
	-

	
	Roots and Tubers
	-
	26
	21
	17
	-
	59
	66
	-
	12
	42
	32
	-

	
	Fruits
	36
	17
	11
	-
	48
	56
	21
	-
	21
	48
	17
	-

	
	Sweets
	7
	9
	38
	10
	12
	16
	69
	28
	9
	43
	21
	13

	
	Ice-cream
	2
	36
	17
	9
	16
	38
	40
	31
	37
	17
	4
	28


A- Everyday



B- Once a Week

C- 2-3 Times a Week

D- Once a Month


From the Table, it is evident that all the girls consumed cereals everyday.  Green leafy vegetables and roots and tubers were eaten weekly by the residential students (27,115 and 59 of 15 years, 16 years and 17 years and  27,85 and 42 of 15 years, 16 years and 17 years).  Among the non-residential students, twenty-three 17 year olds and seven 16 year olds consumed green leafy vegetables everyday.  Fruits were consumed everyday by many of the selected girls (71 residential and 105 non-residential students).

        This difference in food consumption pattern may be attributed to the weekly cyclic menu served at the hostel.

        Suber et al (1998) found that milk, bread, cakes, cookies and chocolates are among the top ten sources of energy, fat and protein.  The findings of the present study are in line with this conclusion.  Nowak and Buttner (2002) concluded that the intake of the fruits and vegetables, dairy foods and cereal foods were below the recommended dietary intake.  The present study shows that the intake of cereal foods are as per the recommendations, while vegetable and dairy foods do not meet the requirements of adolescent girls.

C. EXERCISE SCHEDULE OF THE SELECTED GIRLS

Table XVII gives information on the exercise schedule followed by the selected adolescent girls.
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	Residential (N = 210)
	Non-residential (N = 275)

	
	
	10 -20 Minutes
	20 – 40 Minutes
	40 – 60 Minutes
	10 -20 Minutes
	20 – 40 Minutes
	40 – 60 Minutes

	
	
	E
	OW
	TW
	R
	E
	OW
	TW
	R
	E
	OW
	TW
	R
	E
	OW
	TW
	R
	E
	OW
	TW
	R
	E
	OW
	TW
	R

	15 years
	Walking
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	1
	2
	2
	1
	4
	-
	2
	1
	1
	-
	1
	1
	1

	
	Cycling
	-
	1
	1
	-
	-
	1
	-
	1
	-
	-
	-
	1
	2
	2
	3
	2
	2
	1
	2
	4
	-
	1
	1
	3

	
	Skipping
	-
	-
	1
	-
	-
	2
	1
	-
	-
	2
	-
	-
	-
	1
	1
	3
	-
	2
	-
	2
	-
	-
	1
	1

	
	Yoga
	-
	-
	1
	-
	-
	1
	-
	1
	-
	-
	-
	-
	-
	1
	2
	2
	-
	1
	1
	2
	-
	-
	-
	2

	
	No Exercise
	17
	14

	16 years
	Walking
	2
	4
	3
	4
	1
	-
	3
	-
	-
	2
	-
	-
	6
	3
	3
	2
	1
	2
	-
	-
	2
	2
	1
	-

	
	Cycling
	-
	2
	4
	5
	1
	3
	1
	2
	-
	-
	-
	2
	5
	4
	2
	7
	4
	4
	1
	2
	1
	1
	1
	2

	
	Skipping
	2
	1
	5
	3
	1
	-
	1
	3
	-
	-
	1
	1
	3
	5
	4
	2
	2
	1
	2
	2
	-
	1
	1
	1

	
	Yoga
	1
	7
	3
	-
	-
	2
	-
	4
	-
	-
	1
	-
	7
	4
	1
	3
	3
	2
	1
	1
	2
	1
	-
	-

	
	No Exercise
	59
	36

	17 years
	Walking
	1
	1
	2
	3
	-
	-
	2
	1
	-
	-
	-
	2
	4
	3
	3
	3
	2
	4
	-
	3
	1
	2
	1
	-

	
	Cycling
	1
	2
	2
	4
	3
	1
	2
	2
	-
	-
	-
	-
	2
	1
	1
	1
	-
	1
	-
	2
	10
	12
	8
	1

	
	Skipping
	2
	2
	-
	3
	-
	-
	1
	1
	-
	-
	-
	-
	2
	1
	3
	-
	2
	-
	-
	2
	2
	-
	1
	2

	
	Yoga
	3
	1
	1
	1
	-
	-
	-
	1
	-
	-
	-
	-
	3
	2
	1
	1
	2
	1
	1
	1
	1
	1
	3
	1

	
	No Exercise
	29
	5


E – Everyday

OW – Once in a week

TW – Twice in a week

R - Rarely

From the Table, it is evident that 105 of the residential students did not do any form of exercise at all. Out of those who exercised, thirteen 16 year olds and six 17 year olds walked for 10 – 20 minutes.  Walking and skipping was the most common form of exercise followed among the residential students.  Among the non-residential students, cycling was the most common form of exercise followed (96).  Yoga was followed by 54 of the non-residential students. (Figure 5)

The non-residential students exercised more than the residential students due to availability of time and facilities at hand.

         Maintaining a regular exercise programme gradually builds up stamina, strength and endurance (Sharan and Hiremanth, 2004). To prevent weight gain as well as to accrue additional weight independent health benefits of physical activity, 60 minutes of daily moderate – intensity physical activity is recommended in addition to the activity required by a sedentary lifestyle (Institute of Medicine, 2002). This recommendation was not met by most of the selected adolescent girls.


Table XVIII gives an insight into the type of sport played by the selected adolescent girls.

TABLE XVIII

TYPE OF SPORT PLAYED BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Table Tennis
	1
	3.4
	8
	6.4
	3
	4.2
	14
	14.9
	8
	4.9
	7
	6.0

	Basket Ball
	2
	6.9
	10
	8.0
	5
	6.9
	3
	3.2
	7
	4.3
	8
	6.8

	Volley ball
	-
	-
	-
	-
	-
	-
	11
	11.7
	43
	25.2
	8
	6.8

	Throwball
	4
	13.8
	13
	10.4
	13
	18.1
	33
	35.1
	44
	27.0
	35
	30.0

	Badminton
	8
	27.6
	38
	30.4
	29
	40.2
	26
	27.7
	33
	20.2
	32
	27.3

	No Sport
	14
	48.3
	56
	44.8
	22
	30.6
	7
	7.4
	30
	18.4
	27
	23.1

	Total
	29
	100
	125
	100
	72
	100
	94
	100
	125
	100
	117
	100



From the Table, it is clear that among the residential students, 48.3 per cent of 15 years olds, and 44.8 per cent of 16 years old did not play any sport, while 40.2 per cent of the 17 years old played badminton. Among the non-residential students, throw ball was the 
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most common sport played (thirty three 15 years olds, forty-four 16 years olds and thirty five 17 year olds), followed by badminton (91), Volleyball (60), Table tennis (29) and basket ball (18). Many girls played more than one sport.

         Salbe et al., (2002) reported that sports activities were not related to percentage of body fat among children. Contradictory to this, the All India Institute of Medical Sciences (AIIMS) blames the schools for the increase in the number of obese children and adolescents. The AIIMS study (2002) revealed that schools no longer offer enough recess or physical education or even a playground, adding to the sedentary lifestyle of adolescents.

D. LIFESTYLE PATTERN OF THE SELECTED GIRLS


Table XIX gives the type of work done by the selected adolescent girls.

TABLE XIX

WORK DONE BY THE SELECTED GIRLS

AROUND THE HOUSE (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Washing
	-
	-
	-
	-
	-
	-
	41
	39.4
	67
	44.1
	44
	38.6

	Sweeping and Mopping
	-
	-
	-
	-
	-
	-
	28
	26.9
	30
	19.7
	27
	23.7

	Cooking
	-
	-
	-
	-
	-
	-
	23
	22.1
	23
	15.1
	26
	22.8

	No Work
	27
	100
	115
	100
	68
	100
	12
	11.6
	32
	21.1
	17
	14.9

	Total
	27
	100
	115
	100
	68
	100
	104
	100
	152
	100
	114
	100



It is observed, from the Table that the residential students did no work as they are never given a chance. Among the non-residential students, it is observed that only 11.6 per cent, 21.1 per cent and 14.9 per cent of 15 years, 16 years and 17 years old did no work at all at home. The other girls did a variety of work including sweeping and mopping, cleaning and washing. Many of the girls did more than one particular work and thus did some kind of extra activity when compared to the residential students.


Table XX gives an account of the number of hours spent in watching television among the selected adolescent girls.

TABLE XX

NUMBER OF HOURS SPENT IN WATCHING TELEVISION 

BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	0 – 2hours
	22
	81.5
	45
	39.1
	34
	50.0
	45
	70.3
	76
	60.8
	54
	62.8

	2 – 4hours
	4
	14.8
	50
	43.5
	23
	33.8
	18
	28.1
	40
	32.0
	25
	29.1

	4-6 hours
	1
	3.7
	20
	17.4
	11
	16.2
	1
	1.6
	9
	7.2
	7
	8.1

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100



From the Table, it is clear that among the residential students, 81.5 per cent of 15 year old, 39.1 per cent of 16 year old and 50 per cent of 17 year old watched television for less than two hours a week. Among the non-residential students, it is observed that 70.3 per cent of 15 year old, 60.8 per cent of 16 year old and 62.8 per cent of 17 year old watched television for less than two hours a day and 1.6 per cent of 15 year old, 7.2 per cent of 16 year old and 8.1 per cent of 17 year old watched television for 4-6 hours a day.

        This trend of watching television may be due to the academic load on the adolescents as this is a crucial stage of learning and most adolescents are at the apex of making a career on their own.

        Healthy lifestyle education designed to prevent obesity and its consequences should target television watching habits of children. Studies show that children who watched the most television in childhood had the greatest increase in body fat over time (Proctor et al., 2004)


Table XXI gives a list of foods eaten by the selected adolescent girls while watching television.

TABLE XXI

TYPE OF FOOD MUNCHED WHILE WATCHING 

TELEVISION BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Potato Chips
	6
	20.0
	24
	17.4
	13
	17.3
	21
	23.9
	41
	24.8
	33
	22.7

	Popcorn
	1
	3.4
	17
	12.7
	8
	10.7
	10
	11.4
	20
	12.2
	15
	12.6

	Nuts
	2
	6.6
	19
	13.7
	6
	8.0
	9
	10.2
	17
	10.3
	16
	13.4

	Fried Foods
	5
	16.6
	24
	17.4
	20
	26.7
	11
	12.5
	24
	14.5
	17
	14.3

	Biscuits
	-
	-
	14
	10.1
	-
	-
	14
	15.9
	9
	5.5
	13
	10.9

	Fruits
	-
	-
	6
	4.2
	-
	-
	-
	-
	4
	2.4
	-
	-

	No Food
	16
	53.4
	34
	24.5
	28
	37.3
	23
	26.1
	50
	30.3
	25
	21.1

	Total
	30
	100
	138
	100
	75
	100
	88
	100
	165
	100
	119
	100



From the Table, it is clearly evident that among the residential students, 53.4 per cent, 24.5 per cent and 37.3 per cent of 15 year, 16 year and 17 year old respectively had no food while watching television. Potato chips and other fried foods were the most common food munched by the adolescents followed by popcorn with regard to the non-residential students, it was observed that 26.1 per cent, 30.3 per cent and 21.6 per cent of 15 year, 16 year and 17 year old respectively did not munch while watching television.

         This is contradictory to a study conducted by Giammatta et al., (2004), which concluded that time spent watching television and the number of soft drinks consumed were significantly associated with obesity. Physical inactivity in conjunction with an increase in energetic food consumption while watching television or due to influence of television food commercials, represents a major factor in weight gain during adolescence (Frutuoso et al., 2004).


Table XXII gives the mode of travel to school by the selected adolescent girls.

TABLE XXII

MODE OF TRAVEL TO SCHOOL BY THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Walk
	10
	37.0
	54
	46.9
	28
	41.2
	4
	6.3
	19
	15.2
	13
	15.2

	2 Wheeler
	8
	29.7
	27
	23.5
	10
	14.7
	2
	3.1
	14
	11.2
	8
	9.3

	Bus
	9
	33.3
	34
	29.6
	30
	44.1
	53
	82.8
	69
	55.2
	38
	44.2

	Car
	-
	-
	-
	-
	-
	-
	2
	3.1
	11
	8.8
	15
	17.4

	Auto rickshaw
	-
	-
	-
	-
	-
	-
	3
	4.7
	12
	9.6
	12
	13.9

	Total
	27
	100
	115
	100
	68
	100
	64
	100
	125
	100
	86
	100



With regard to the mode of travel to school by the selected girls, it is observed from the Table that 37 per cent of 15 year old, and 46.9 per cent of 16 year old residential students travel by walk while 6.3 per cent of 15 year old and 15.2 per cent of 16 year old traveled by walk and 17.4 per cent of 17 year olds traveled by car.

         The above findings may be due to the proximity of the schools to the hostel.

E. NUTRITION KNOWLEDGE OF THE SELECTED GIRLS


TABLE XXIII gives the knowledge of the selected adolescent girls on the effect of increased  body weight.

TABLE XXIII

KNOWLEDGE OF THE EFFECTS OF INCREASED 

BODY WEIGHT AMONG THE SELECTED GIRLS (N=485)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Diabetes Mellitus


	5
	12.8
	21
	12.4
	12
	12.0
	17
	20.2
	26
	14.6
	16
	13.1

	Cardiovascular Disease
	7
	17.9
	28
	16.7
	18
	18.0
	11
	13.1
	25
	14.0
	14
	11.5

	Stroke


	3
	7.7
	19
	11.2
	12
	12.0
	4
	4.8
	14
	7.9
	12
	9.8

	Arthritis


	2
	5.2
	7
	4.2
	7
	7.0
	2
	2.4
	4
	2.3
	3
	2.5

	Psychological Problem
	6
	15.4
	19
	11.2
	17
	17.0
	8
	9.5
	18
	10.1
	11
	9.0

	Low life Expectancy
	3
	7.7
	19
	11.2
	7
	7.0
	6
	7.1
	11
	6.2
	14
	11.5

	Don’t Know


	13
	33.3
	56
	33.1
	27
	27.0
	36
	42.9
	80
	44.9
	52
	42.6

	Total


	39
	100
	169
	100
	100
	100
	84
	100
	98
	100
	112
	100



From the table, it is evident that according to 17.9 per cent of 15b year, 16.7 per cent of 16 year and 18 per cent of 17 year old residential students, the effect of increased body weight was cardio vascular disease. According to the non-residential students, the effect of increased body weight was diabetes mellitus (20.2 per cent of 15 year olds, 14.6 per cent of 16 year olds and 13.1 per cent of 17 year olds).

        The main impacts on health as a consequence of obesity in adolescence are an increased risk of psychological problem (Dietz, 1998), presence of cardio vascular risk factors and increased risk of Type 1 (Hypponen et al., 2000) and Type 2 diabetes, asthma and a variety of less common conditions (Reilly et al., 2003)

        TABLE XXIV gives the foods that are to be restricted to reduce weight, according to the selected adolescent girls.

TABLE XXIV

FOODS TO BE RESTRICTED TO REDUCE WEIGHT, 

ACCORDING TO THE SELECTED GIRLS (N=221)

	
	Residential (n = 210)
	Non-residential (n = 275)

	
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%
	15 Yrs
	%
	16 Yrs
	%
	17 Yrs
	%

	Sugar
	6
	25.0
	9
	29.0
	7
	16.3
	17
	23.6
	21
	16.5
	14
	12.2

	Honey
	5
	20.8
	2
	6.4
	4
	9.3
	5
	6.9
	9
	7.1
	12
	10.4

	Cheese
	4
	16.7
	10
	32.3
	15
	34.9
	21
	29.2
	32
	25.2
	25
	21.7

	Chocolates
	5
	20.8
	3
	9.7
	9
	20.9
	8
	11.1
	15
	11.8
	14
	12.2

	Cakes
	3
	12.5
	5
	16.2
	7
	16.3
	17
	23.6
	39
	30.7
	31
	27.0

	Jam
	1
	4.2
	2
	6.4
	1
	2.3
	4
	5.6
	11
	8.7
	19
	16.5

	Total
	24
	100
	31
	100
	43
	100
	72
	100
	127
	100
	115
	100



It is evident from the Table that according to the 15 year old residential students, sugar (25 per cent), followed by honey and chocolate (20.8 per cent each), should be restricted to avoid weight gain. According to the 16 year olds, cheese (32.3 per cent) , followed by sugar (29 per cent) should be restricted to reduce weight. Cheese (34.9 per cent) should be reduced, according to the 17 year olds. According to the non-residential students, cheese (29.2 per cent of 15 year olds) followed by cakes (30.7 per cent of 16 year olds and 27 per cent of 17 year olds) should be reduced to avoid weight gain.(Figure 6)

        These findings are in par with the article written by Bakhru (2005). According to him, the foods which should be drastically curtailed or altogether avoided are high fat foods, such as butter, cheese, chocolates, cream, ice-cream, meats, fried foods, carbohydrate foods, such as bread, cake, candy, potato, sugar and beverages such as all fountain drinks. 
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Summary and Conclusion

The present investigation entitled “Comparative Study of the Body Composition, exercise pattern and dietary habits of adolescent girls in selected residential schools and non-residential schools” was conducted among 485 girls in Visakhapatnam, Andhra Pradesh.

The exercise pattern, dietary habits and lifestyle pattern of the selected girls were studied by administering a questionnaire.  Anthropometric measurements namely, height, weight, hip circumference and waist circumference was determined for all the selected girls.  According to their Body Mass Index (BMI), they were screened for obesity.  A sub-sample of 30 adolescent girls from residential and non-residential schools each with BMI more than 25 were given counselling on healthy eating and simple lifestyle modifications to reduce weight gain.  

The results of the present investigation are as follows.

1. Among the 485 adolescent girls, 48.2 per cent of the 15 year old residential students were normal with BMI between 18.5 and 25, while 42.2 per cent of the 15 year old non-residential students were overweight with BMI between 25 and 30.  Twenty-three and a half per cent of 15 year old non-residential students were underweight with BMI below 18.5, while 13.2 per cent were normal and 3.1 per cent were obese.

2. With regard to the Waist Hip Ratio, 59.3 per cent of 15 year old, 50.4 per cent of 16 year old and 58.8 per cent of 17 years old residential students had a WHR of more than 0.85, while 40.7 per cent of 15 year old, 49.6 per cent of 16 year old and 41.2 per cent of 17 year old had a WHR of less than 0.85.   Among the non-residential students, 60.9 per cent of 15 year olds, 59.2 per cent of 16 year olds and 52.4 per cent of 17 year olds had a WHR of more than 0.85, while 39.1 per cent of 15 year olds, 40.8 per cent of 16 year olds and 47.6 per cent of 17 year olds had a WHR of less than 0.85.

3. Out of the 485 selected adolescents, 70.4 per cent of 15 year old, 60.9 per cent of 16 years old, 60.3 per cent of 17 years old residential students and 81.3 per cent of 15 years old, 76.8 per cent of 16 years old and 69.8 per cent of 17 years old non-residential students had no family history of obesity.Four per cent and 3.1 per cent of 15 year residential and non-residential students came from families where both parents are obese.

4. Fifty two percent of 15 year old and 54.4 per cent of 17 year old residential students came from families who spent 30-50 per cent of their income on food. While 47 per cent of the 16 year olds spent 30-50 per cent of their income on food. Among the non-residential students 46.9 per cent of the 15 year olds, 60.5 per cent of 16 year olds and 55.8 per cent of 17 year olds spent 20-30 per cent of their family income on food. More than 50 per cent of family income on food was spent by 22.2 per cent of 15 year old, 8.7 per cent of 16 year old and 17.7 per cent of 17year old residential students and 6.2 per cent of 15 year old, 12 per cent of 16 year old and 11.6 per cent of 17 year old non-residential students.

5. Among the selected adolescent girls, 66.7 per cent of 15year old, 67 per cent of 16 year old and 73.5 per cent of 17year old residential students, 57.8 per cent of 15 year old, 56 per cent of 16 year old and 64 per cent of 17 year old non- residential students were non-vegetarians. Fifteen  per cent of 15 year old, 13.9 per cent of 16 year old and 11.8 per cent of 17 year old residential students and 9.4 per cent 15 year old, 13.6 per cent of 16 year old and 9.3 per cent of 17 year old non-residential students were ova-vegetarians. Out of those who were non-vegetarians, majority (79) of the residential students had non-vegetarians foods once a week, followed by 2-3 times a week (72) and then once a month (18). Ninety-seven non-residential students consumed non-vegetarian foods once a week, 70 twice a week, 15 once a month and 11 everyday.

6. Regarding the meal pattern, among the residential students and non-residential students, three meal per day pattern was most prevalent (59.3 per cent of 15 year old, 56.9 per cent of 16 year old and 61.8 per cent of 17 year old residential students and 43.8 per cent of 15 year old, 55.2 per cent of 16 year old and 55.8 per cent of 17 year old non-residential students).

7. Among the selected 485 adolescent girls, 64 residential students (16 years old) and 95 non-residential students (16 years old), twelve 15 year old residential and thirty-four 15 year old non-residential students skipped meals. Breakfast was the most frequently skipped meal by 31 residential and 73 non-residential students followed by snacks (29 residential and 46 non-residential students). Out of the selected girls, 31 and 30 non-residential students (15 and 16 years respectively) and 57 and 14 residential students (16 years and 15 years respectively) never skipped their meals.

8. With regard to the type of food eaten outside, it was concluded that 36.4 per cent, 29 per cent and 29.6 per cent of 15 year, 16 year and 17 year old residential students and 32.1 per cent, 26.4 per cent and 30.5 per cent of 15 year, 16 year and 17 year non-residential students preferred chaat items. Fifteen  per cent, 5 per cent and 2 per cent of residential (15 years, 16 years and 17 years respectively) and 4.7 per cent, 3.1 per cent and 1.7 per cent non-residential students (15 years, 16 years and 17 years respectively) had no food from outside.

9. Out of 210 residential students, 48.3 per cent of the 15 year olds had no food between meals, while 41.1 per cent of the 16 year olds and 40 per cent of the 17 year olds preferred to eat light snacks between meals. Among the 275 non-residential students, 42.9 per cent of 15 year old and 32.7 per cent of 17 year olds preferred snacks, while 43 per cent of the 16 year olds preferred no food between meals.

10. Among the selected residential students, 23.6 per cent, 55.3 per cent and 60 per cent of 15 year, 16 year and 17 year olds ate more with friends and 38.6 per cent,12.8 per cent and 12 per cent of 15 year, 16 year and 17 year olds ate more while watching television. Only 7.4 per cent 16 year olds and 6.7 per cent of 17 year olds tended to eat more in times of depression. With regard to the non-residential students, 26.2 per cent of 15 year olds, 38.9 per cent of 16 years olds and 28.6 per cent of 17 years olds, ate more with friends. Only 2.9 per cent of 16 year olds ate more in depression.

11. Out of the 485 selected girls, 85.2 per cent 89.6 per cent and 86.8 per cent of 15 year, 16 year and 17 year residential students and 78.1 per cent, 85.6 per cent and 88.4 per cent of 15 year, 16 year and 17 year non-residential students did not follow any weight any weight reducing diet.

12. Among the selected girls, 44.5 per cent, 52 per cent and 30.2 per cent of 15 year, 16 year and 17 year residential students as well as 48.6 per cent 55.8 per cent and 40 per cent of 15 years, 16 years and 17 years non-residential students did not follow any strategy to avoid eating. Thirty-three per cent of 15 year, 23.3 per cent of 16 years and 25.8 per cent of 17 years residential and 19.5 per cent of 15 years, 19.7 per cent of 16 years and 22 per cent of 17 years non-residential students resorted to reading to avoid eating.

13. With regard to the effect of media on the dietary habits of the selected adolescents, 55.6 per cent of 15 years, 52.8 per cent of 16 years and 42.3 per cent 17 years residential as well as 70.7 per cent of 16 years and 71.9 per cent of 17 years non-residential students had no effect. Twenty- two per cent of 15 years olds, 20.3 per cent of 16 year old and 22.5 per cent of 17 years old residential students were influenced by the media by knowing about healthy food. The 15 year old non-residential students were influenced by the media by knowing about new eating places and by eating more food (10.8 per cent each) while 11 per cent of 17 years old non-residential students were affected by knowing about healthy food and about new eating places.

14. Twenty four, one hundred and three and sixty eight of 15 years, 16 years and 17 years residential as well as 59,102, and 86 of 15 years, 16 years and 17 years non-residential students liked chocolates. Forty eight and seventeen of the 16 years and 17 year residential and twenty three 15 years old and sixty two 16 year old non-residential students neither liked nor disliked soft drinks.

15. All the selected adolescent girls, consumed cereals everyday. Green leafy vegetables and roots and tubers were eaten weekly by the residential students (27,115 59 of 15 years, 16 years and 17 years and 27, 85 and 42 of 15 years, 16 years and 17 years respectively). Among the non-residential students, 23 of the 17 year olds and seven of the 16 year olds consumed green leafy vegetables everyday. Fruits were consumed everyday by 71 residential and 105 non-residential students.

16. With regard to the exercise schedule of the selected adolescent girls, it was concluded that 105 residential students did not do any form of exercise at all. Out of those who exercised, thirteen, 16 year old and six 17year olds did walking as a form of exercise for 10-20 minutes. Cycling (96) was the most common form of exercise followed by the non-residential students Yoga was practiced by 54 of the non-residential students.

17. Among the residential students, 48.3 per cent of 15 year olds and 44.8 per cent of 16 year olds did not play any sport, while 40.2 per cent of the 17 year olds played badminton. Among the non-residential students, throw ball was the most common sport played(Thirty three 15 years olds, forty four 16 year olds and thirty five 17 year olds), followed by badminton (11), volleyball(60), table tennis (29) and basketball (18).

18. None of the residential students did any physical work as they were never given a chance. Among the non-residential students 11.6 per cent, 21.1 per cent and 14.9 per cent of 15 years,16 years and 17 years respectively did no physical work at all at home.

19. Eighty two percent of 15 year olds, 39.1 per cent of 16 year olds and 50 per cent of 17 year olds residential students watched television for less than two hours a week while 70.3 per cent of 15 years old, 60.8 per cent of 16 year olds and 62.8 per cent of 17 year old non-residential students watched television for less than two hours a day. Two per cent of 15 year olds and 7.2 per cent of 16 year olds as well as 8.1 per cent 17 year old non-residential students watched television for 4-6 hours a day.

20. Among the residential students, 53.4 per cent, 24.5 per cent and 37.3 per cent of 15 year, 16 year and 17 year old had no food while watching television. Similarly, 26.1 per cent of 15 year old, 30.3 per cent of 16 year old and 21.6 per cent 17 year old, non-residential students did not munch while watching television

21. Thirty seven percent of 15 year old and 46.9 per cent of 16 year old residential students traveled by walk to school, while 44.1 per cent of 17 year olds traveled by bus. Among the non-residential students, 82.8 per cent of 15 year olds, 55.2 per cent of the 16 year olds and 44.2 per cent of 17 year olds travelled by bus, while 6.3 per cent of 15 year olds and 15.2 per cent of 16 year olds travelled by walk and 17.4 per cent of 17 year olds by car.

22. Thirty three percent, 33.1 per cent of 27 per cent and 42.9 per cent, 44.9 per cent and 42.6 per cent of 15 years, 16 years and 17 years, residential and non-residential students respectively had no knowledge of the effects of increased body weight at all. 20.2 per cent of 15 year old, 14.6 per cent of 16 year and 13.1 per cent of 17 year old non-residential students rated diabetes mellitus as the top most effect of increased body weight.

23. According to 25 per cent of the 15 year old residential students, sugar is to be restricted to avoid weight pain. Twenty one percent of 15 year old residential students said that honey and chocolates should be restricted to reduce weight. According to the 16 year old residential students, cheese (32.3 per cent) followed by sugar (29 per cent) should be restricted, while 30.7 per cent of 26 year old and 27 per cent of 17 year old non-residential students said that cakes should be restricted to avoid weight gain.

24. The requirements as per the RDA was not met by most of the selected girls, especially in the micronutrients.

          It is thus concluded that obesity is one of the most significant health problems faced by children and adolescents. Today’s adolescents ape the western culture, which leads to an increase in consumption of fatty foods and a decrease in consumption of fruits and vegetables.

         Improvement in nutrition and health status during adolescence is of critical importance as it is inextricably linked with the quality of life of the next generation. Adolescents are more prone to consume inordinate amounts of carbohydrates or junk food and engage themselves in fad diets. It is, therefore essential to create an awareness and understanding among adolescents about the importance of holistic health, as obesity during adolescence is a strong predictor of adult obesity.

FURTHER RECOMMENDATIONS

1. Awareness on healthy eating could be offered in schools.

2. An interactive software on obesity and other health hazards during adolescence can be developed and posted on the internet.

3. Computer assisted instruction can be used to educate adolescents on diet therapy in an effective manner. 
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