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I. INTRODUCTION


Adolescence is defined commonly as the time between the onset of puberty and adulthood. It is the transitional period from childhood to adulthood. Adolescent is one of the significant phases of human life span. Adolescent seems to add inches over night. This maturation process involves both physical growth and emotional maturation.



Adolescents have unique nutrition needs from biological, psychological and social point of view. Biologically speaking, adolescent’s nutritional needs are similar in types of nutrition they need, but they need higher amounts of protective nutrients as proteins, vitamins and minerals per unit of energy consumed, than prepubertal children and adults. Adolescence is a time not only of great physical growth, but also of tremendous emotional growth. This psychological development affects food choices, eating habits and body image. Many teens become more interested in the healthful aspects of nutrition. Others experiment with unhealthful food choices, as an exercise in independence or in an attempt to achieve an idealized body (Insel et. al; 2004).



Adolescence is characterized by dramatically accelerated physical, biochemical and emotional development which has a significant effect on their food habits. In this age, peer group influence is greater which decides what to eat, when and in which manner (Gillman et. al; 2008).



The nutritional needs during adolescence are more than at any other stage of life with the exception of pregnancy and lactation. Calorie needs increase with the metabolic demands of growth and energy expenditure. Increase amount of protein is needed to meet growth needs and for the pubertal changes in both sexes and for the developing muscle mass in boys. Calcium needs increase in adolescence, much more than an adult. Iron needs increase for the haemoglobin synthesis necessitated by the considerable expansion of blood volume and for myoglobin needed for muscle growth and especially for girls to compensate the menstrual blood loss. The need for thiamin, riboflavin and niacin increases directly with the increased calorie intake. Folacin and B12 are essential for DNA and RNA synthesis and needed in higher amounts when tissue synthesis is occurring rapidly in adolescents. Tissue growth involves amino acid metabolism particularly transamination to synthesis non-essential amino acids and as a result the requirement for B6 is also increased (Satter; 2006). 



Food intake plays an important role in adolescence as the nutritional requirement in relation to body size is known to be increased. The nutritional needs are higher for boys as they have greater amount of lean body mass than the girls. Though girls develop greater amount of adipose tissue, the nutrients like calcium, iron are needed in greater amounts in girls due to loss during menstrual period (Bamji ;2003)..



An adolescent girl require all nutrients in good quantities not just for rapid growth but also to obtain optimal storage for later requirement during pregnancy and lactation (Horacek and Betts; 2008).



. Boys grow about 8-12 inches, gain about 45 pounds and increase their lean body mass. Girls grow about 6-10 inches, gain about 35 pounds, and increase their body fat. As at earlier ages, calcium, iron and vitamin A are often lacking in adolescent diets. Factors that determine food selection and consumption include the desire to be healthy, fitness goals, amount of discretionary income, social practices and peers (Satter ; 2006). 



Due to excessive peer influence and change in food habits, adolescents are prone to nutritional disorders. It is of interest to note that it is female adolescents who have high incidence of malnutrition than boys and they happen to be more appearance conscious than the boys. Adolescents especially adolescent girls fall into two types of eating disorders. Under eating, where the adolescent has strict control over eating habits often resulting in “Anorexia nervosa” and over eating with relatively poor control of their eating habits. The other disorder known as “Bulimia nervosa” where the adolescent follows strict dieting followed by frequent binge eating and leaving room after eating, often to bathroom (Harel et. al; 2002)



The eating disorder like over eating is seen commonly in developed countries and in affluent population of developing countries. Undernutrition is very common phenomenon seen in the middle and low socio-economic groups of developing countries. This is because of less or no attention is given to the adolescents in family.



Adolescence marks an important landmark in the development of an individual in the sense that it comprises early half of growing period. Significant increases in physical dimensions are observed during this period. It is known that growth spurt during adolescence varies in intensity and duration from individual to individual due to several factors like heredity, environment, socio-economic status, illness and malnutrition in childhood (Savitha et. al; 2007)



Adolescence is a vulnerable period in human life cycle when nutritional requirements increase due to adolescent growth spurt. It is becoming increasingly evident that control of anaemia in pregnant women may be more easily achieved if satisfactory iron status of the adolescent females can be ensured, prior to marriage (Anuradha; 2005)



Physical and psychological pressure influence adolescents’ eating habits. The high prevalence of adolescents in the precontemplation stage shows the importance of developing strategies against their resistance to dietary changes. Their misperception related to the characteristics of a healthy diet and the low fruits and vegetables intake classify adolescents as a risk group that needs special attention in order to promote healthy dietary habits and to guarantee quality of life.



For adolescent girls it is seen generally that the mean intake of energy, protein, calcium, iron , carotenes, vitamin A, niacin, riboflavin and ascorbic acid are below the RDAs and the mean intake of pulses, green leafy vegetables, fruits, milk and milk products are lower than those given for the balanced diets (Anuradha and Ira; 2009).



Anaemia is the most common problem in all the age groups of adolescent girls to the tune of 20-25 per cent irrespective of social class. Iron deficiency anaemia sometimes appears in girls after they start menstruating and teenage girls with heavy menstrual flows likely one at the greatest risk for iron deficiency anaemia (Satter; 2006)



A significant association between prevalence of anaemia and age of the adolescent girls was found. Higher prevalence was found among the age group > 14 which might have been due to menstrual blood loss without significant iron intake by this group (Gawarikar and Tripathi; 2005). 



Iron deficiency anaemia can produce fatigue and decreased ability to concentrate and learn, and generally is not favorable to an active, enjoyable life style. School and athletic performance eventually may suffer (Satter; 2006).



In teenagers, iron deficiency is more than just being pale and tired. It can affect their development and school performance. Adolescents with anaemia have decreased verbal learning and memory. It can also cause shortened attention span and alertness in adolescents. Anaemia does not have symptoms that are easy to see. As anaemia gradually gets worse, though, adolescents may start to experience, some noticeable symptoms, like, tiredness, weakness, pale skin, rapid heart beat, irritability, decreased appetite or dizziness (Lloyd et. al; 2009).



Obesity is another most common nutritional problem in adolescents. Adolescents are exposed to high calorie, high fat foods that are readily available, heavily advertised and delicious. Skipping meals at home and consuming foods that are junk very salty, high in sugar and fat also contribute to overweight. Lack of exercise is another cause of overweight (Bamji; 2003).



The first problem to occur in obese children and adolescents are usually emotional or psychological. Childhood obesity and obesity during adolescence can lead to life threatening conditions like diabetes, high blood pressure, heart diseases, sleep disorder, cancer and some other diseases like liver diseases, skin infections, asthma and respiratory problems. Obesity during adolescence has been found to increase mortality rates during adulthood (Thomas et. al; 2009).  



Adolescents with chronic malnutrition usually have significant higher blood pressure levels. Obese adolescents have higher blood pressure than non-obese. Low socio-economic status is identified as a significant risk factor of arterial hypertension (Longo et. al; 2007).



Hypertension in adults has well known cardiovascular morbidities, including atherosclerosis, myocardial infraction, stroke, congestive heart failure and death. In children and adolescents however, these effects of hypertension are not seen, so the significance of elevated blood pressure is arguably less clean than adults. However, the phenomenon of blood pressure tracking and development of hypertensitive target organ damage in hypertensive children and adolescents make it increasingly apparent that cardiovascular disease and other end organ effects of hypertension do have their origins in childhood and adolescence period (Joseph and Flynn; 2009). 



Diabetes is another common problem of this adolescent period. In diabetic adolescents both intake of fiber and having a regular meal pattern are associated with blood glucose control. Lower intake of added sugar and sugar sweetened soft drinks and higher intake of fruits and vegetables are observed among those with optimal compared with those with suboptimal blood glucose control (Margeirsdottir et. al; 2009). 



The basic problems of adolescent girls in Kolkata are anaemia, overweight, predisposition to osteoporosis due to lack of consumption of milk and milk products which are rich in calcium, frequent headache due to tension and anxiety (Adolescent health clinic Kolkata, Dept. of Pediatrics, Medical college; 2007). 



Thus, keeping all the above mentioned points in mind and the importance and significance of the adolescence period the present investigation was carried out with the following objectives:

· Elicit information on the socio-economic background, personal details, personal habits, family and personal history of diseases, health and exercise. 

· Find out the food habits among the adolescent girls in Kolkata. 

· Assessing the nutritional status of the adolescent girls. 

· Find out the common health hazards among the adolescent girls. 

II. REVIEW OF LITERATURE


The literature pertaining to the study on “Food habits and Nutritional status of Adolescent girls in Kolkata” is reviewed under the following headings:

A) Adolescence – a vulnerable stage in life span

B) Food habits among Adolescents

C) Characteristic changes (Physical, Bio-chemical, and Emotional) in Adolescents

D) Significance of nutrition and health in Adolescence

E) Common health problems and complications among Adolescents

F) Life style pattern of Adolescents

A) Adolescence – a vulnerable stage in life span


Adolescence is the most crucial stage in the life of an individual. According to World Health Organization adolescence covers 10-19 years of life. Adolescents form significant proportion of the population of any nation and the care of adolescents is the need of the hour. The word ‘Adolescence’ originated from the Latin word ‘Adolescere’ which means to grow to maturity.



Adolescence refers to the long transitional developmental period between childhood and adulthood and to a maturational developmental process involving major physical, psychological and social transformations.

· During this period personality development is completed.

· It is the time to decide the future profession.

· An adolescent is under lots of pressure from parents, teachers, peer group and the society.

· Normal adolescence is viewed as a period of turmoil and stress.

· About 10-20 per cent of normal adolescents experience severe emotional reactivity and disruption in family relationship.

· Adolescence represents high risk period in human life cycle and hence requires special attention by everyone involved in health care (Beena; 2009).



In a strict sense, the term puberty derived from Latin word puberatum means age of maturity or manhood; refers to the bodily changes of sexual maturity rather than the psychological and social aspects of adolescent development. Adolescence is the period of psychological and social transition between childhood and adulthood. Adolescence largely overlaps the period of puberty, but its boundaries are less precisely defined and it refers as much to the psychological and cultural characteristics of development during the teen years as to the physical changes of puberty (http://en.wikipedia.org; 2008).



Adolescence begins with the onset of puberty and ends with the assumption of adolescent responsibilities. Adolescence begins in biology and ends in culture. Adolescence includes mental, emotional, and social maturity as well as physical maturity (Mussein et.al; 2006).



The major thrust of this stage of life is physical maturation. Boys become men and girls attain womanhood during adolescence, with the development of primary and secondary sex characteristics (Kashyap; 2003)



Steinberg (2004) lists five main physical manifestations of puberty as a period of rapid acceleration in growth resulting in dramatic increase in both height and weight, further development of glands and sex glands which are testis in male and ovaries in female, development of secondary sexual characteristic which involve changes in genitals and breasts and growth of pubic, facial and auxiliary hair and the further development of sex organs, changes in body composition specifically in quality and distribution of fat and muscle, and changes in circulatory and respiratory systems which lead to increased strength and tolerance of exercise.



Several specific biological changes occur during adolescence. The term puberty refers to the period during which an individual becomes capable of sexual reproduction. That is, it denotes the series of biological changes leading up to reproductive capacity (Steinberg, 2004).


Crager (2003) states that a growth spurt normally marks the beginning of puberty. In females it begins some where between ten and a half years to thirteen years and in males between twelve and a half years and fifteen years. Boys grow about 8- 12 inches, gain about 45 pounds and increase their lean body mass. Girls grow about 6-10 inches, gain about 35 pounds and increase their body fat. The growth spurt followed by several years of slower growth until adult stature is reached. Females generally reach adult stature between 17-18 years and males at 19-20 years.



Adolescent age is a secondary growth period where in the nutritional deficiency in childhood can be corrected. But due to ignorance of proper nutrition in adolescence the malnutrition is carried on from childhood till adulthood. Adolescence is characterized by dramatically accelerated physical, biochemical and emotional development which have a significant effect on their food habits. Since, girls are future home makers, their attainments and health and nutritional competence will be the major determinants of health and nutrition of the children of the next generation. The improvement brought about in this stage of growing will help to produce good future mothers and healthy future citizens (Anuradha and Ira; 2009).

B) Food habits among Adolescence:



Food habits that are seen more frequently among teens than other age groups include irregular consumption of meals, excessive snacking, eating away from home (especially fast food venue), dieting and meal skipping. Many factors contribute to these behaviours, including decreasing influence of family and increasing influence of peers on food and health choices, increasing exposure to media, having less time to eat meals with their families. Most adolescents are aware of the importance of nutrition and components of a healthy diet, however, there are many barriers to choosing healthy foods and beverages (Stony et. al; 2002).



With their increased independence, adolescents assume responsibilities for their own eating habits. Teenagers are not fed; they make most of their own food choices. Irregular meals and snacking are common due to busy social lives and after- school activities. Ready to eat foods such as cookies, chips and soft drinks are readily available and teenagers pick them up as snack foods (Drummond; 2003)..



Both adolescent boys and girls are influenced by their body image. Adolescent boys may take nutrition supplements and fill up on protein in hopes of becoming more muscular. Adolescent girls who feel they are overweight may skip meals and modified their food choices in hopes of losing weights (Drummond: 2003).



However, often teen choose foods that are too high in fat, sodium and protein and too low in fibre. Their calcium intakes often fall short unless they snack on dairy products, and they often fail to obtain enough iron and vitamins (Sizer and Whitney; 2003).



Social activities, peer pressure and convenience are more important determinants of food intake and eating habits than health. There is no sense of urgency about consuming a diet to reduce the risks of developing chronic disease. Nutrition concern focus, instead on environmental issues, appearance, weight gain or loss or no concern at all other than a full stomach (Smolin and Grosvenor; 2004).



The prevalence of diet product use among female adolescents significantly increased in recent years and did the prevalence of all weight control behaviours including dieting, diet product use, purging, excessive and vigorous exercise also has increased among males (Chao; 2006).



High risk dieting practices are used by many teens and carry with them the risk of poor nutritional status and increased risk for disordered eating. Fasting or refraining from eating for more than 24 hours is practiced by many teenage girls. Many teen girls and boys use diet pill to reduce weight. The use of purging methods, including vomiting and laxative or diuretic use was also seen in both teenage boys and girls (Grunbaun et. al; 2004).



During adolescence food habits often change for the worse, and teenagers often miss out on nutrients they need. Teens may begin to skip breakfast; choose less milk, fruits, juices and vegetables: and consume more soft drinks each day (Sizer and Whitney; 2003).  



Researchers have identified factors that may increase overweight adolescents’ risk of engaging in extreme weight control behaviours such as self induced vomiting, the use of diet pills, laxatives and diuretics, as well as binge eating. Over weight adolescents with certain socio- environmental, psychological and behavioural tendencies such as reading magazine articles about dieting, reporting a lack of family connectedness, placing a high importance on weight, and reporting having participated in unhealthy weight control behaviour, are more likely to suffer from eating disorders (www. sciencedaily.com; 2009).



Eating disorders in teens are very common. Eating disorders, including anorexia nervosa and bulimia nervosa, are psychological disorders that involve extreme disturbances in eating behaviour. A teen with anorexia refuses to maintain a normal body weight. Someone with bulimia has repeated episodes of binge eating followed by compulsive behaviour such as vomiting or the use of laxatives to remove the food. Teens with anorexia fear gaining weight and are at least 15 per cent below their ideal body weight. They believe the main gauge of self- worth is their body image. Bulimia often starts in the late teens and early adulthood. People with bulimia go through cycles of eating enormous amounts of foods followed by purging by vomiting, laxative use, diuretics or hours of aerobic exercise (www.webmd.com; 2010).

C) Characteristic changes (Physical, Bio-chemical and Emotional) in adolescence:



Adolescence is a transitional stage of physical and mental human development that occurs between childhood and adulthood. This transition involves biological, social and psychological changes though the biological or psychological ones are the earliest to measure objectively. Historically, puberty has been heavily associated with teenagers and the onset of adolescent development (Gillman et. al; 2008).



Puberty is the period of rapid growth and development during which a child physically develops into an adult and becomes capable of sexual reproduction. It is initiated by the increased production of reproductive hormones such as estrogen, progesterone, and testosterone and is characterized by the outward appearance of sexual characteristics such as breast development in the females and the appearance of facial hair in males (Drummond; 2003).



In humans, puberty is the process of physical changes by which a child’s body becomes an adult body capable of reproduction. Puberty is initiated by hormone signals from the brain to the gonads, the ovaries and testes. In response the gonads produce a variety of hormones that stimulates the growth, function or transformation of brain, bones, muscles, skin, breasts and reproductive organs. Growth accelerates in the first half of the puberty and stops at the completion of puberty. Before puberty body differences between boys and girls are almost entirely restricted to the genitalia. During puberty, major differences of size, shape, composition and function develop in many body structures and systems. The most obvious are referred to as secondary sex characteristics (http://en.wikipedia.com; 2008). 



In general, females enter puberty earlier than males. Menarche, which is the onset of menstruation, is often considered the hallmark of puberty among females. Menarche occurs at 12.4 years in the average female (Horacek and Betts; 2008).



The main physical changes occur in adolescent girls are - breast development; height and weight increase; hips and waist become more defined; menstruation begins; fat tissues increase; body hair grows in the pubic area, under the arms and becomes thicken on the arms and legs; vocal cord get thicker and longer; sweat and oil glands become more active and body odor changes, acne may develop, reproductive system matures (www.4parents.gov; 2009). 



The main physical changes occur in adolescent boys are – height and weight increase; body hair grows in pubic area, under the arms, and on the face, and becomes thicker on the legs, muscles become stronger; vocal cord get thicker and longer – boy’s voice deepen; the body develops an increased number of red blood cells; sweat and oil glands become more active and body odor changes, acne may develop, some boys develop small and temporary breast tissues; reproductive system matures and begins to work (www.4parents.gov; 2009).



The velocity of physical growth during adolescence is much higher than that of early childhood. On average, adolescents gain about 20 percent of their adult height during puberty. Increases in height are accompanied by increases in weight during puberty. Teens gain 40-50 per cent of adult body weight during adolescence (Smolin and Grovenor; 2004).



Boys grow about 8-12 inches, gain about 45 pounds and increase their lean body mass. Girls grow about 6-10 inches, gain about 35 pounds and increase their body fat (Satter; 2006).



For girls, peak growth occurs about one year before menarche, the onset of menstruation. A typical girl has achieved about 95 per cent of their adult height by menarche and grows only 2-4 inches during the remaining years of adolescence (Braun et. al; 2007)



Before puberty, the body composition of boys and girls does not differ greatly. This changes dramatically during adolescence. Boys experience greater increases in lean body mass, resulting in more obvious muscle definition. Girls accumulate greater stores of body fat, especially around the hips and buttocks, upper arms, breasts and upper back. By adulthood, a typical woman’s body composition is 23 per cent fat; a typical man, in contrast, has 12 per cent body fat (Insel et. al; 2006).



Adolescence is often depicted as a time of irritated behaviour. The physical growth of puberty transforms the teen body into an adult like form. The rebellion that is associated with the teen years is actually the manifestation of their search for independence and a sense of autonomy. Adolescence seems to be a chaotic and at the same time, a vibrant period of human life.



Adolescents tend to experience more intense emotions than adults and younger individuals. They may also experience more variations in emotions during the course of a single day than is typical for adults. Adolescents particularly girls, often have a hard time identifying and expressing their emotions. This is complicated by the complex social and cultural pressures exerted upon teens (http://answers.yahoo.com; 2008).



It is important to understand that teenager’s increased emotionality often relates to the biological, cognitive and social changes they are experiencing. The same hormones that set off the physical changes at puberty also affect moods, emotional responses and increased awareness of sexuality (www.okcareertech.org; 2006). 



Adolescent psychology is associated with notable changes in mood sometimes known as mood swings, cognitive, emotional and attitudinal changes which are characteristics of adolescence, often take place during this period, and this can be a cause of conflict on one hand and positive personality development on the other (Toral et. al; 2008).

D) Significance of nutrition and health in adolescence:



A limitation of the RDAs for adolescence is that they are categorized according to age groups and not related to stages of physical maturity, which show physical variation. The highest levels of nutrients are for individual growing at the fastest rate.



Adolescence is one of the fastest growth periods of a person’s life. During this time physical changes affect the body’s nutritional needs, while changes in one’s life style may affect eating habits and food choices. Adolescence is a time of growing up both physically and socially. Nutritional health during adolescence is important for supporting the growing body and for preventing future health problems (www.faqs.org; 2006).



Good nutrition is especially important during adolescence and teenage years of growth, development and physical maturation. With their active life styles and growing bodies, adolescents need advanced level of antioxidants, vitamins, minerals and other nutrients to achieve and maintain optimal health. Teenagers’ busy life styles almost inevitably lead to irregular eating habits, missing meals and bingeing on junk foods, which may cause serious dietary deficiencies. The fast foods teenagers love to eat tend to be high in calories, fat and sodium, but low in fibre, vitamins, minerals and antioxidants. Teenagers need to follow a balanced nutritional plan that includes vitamin and mineral supplementation. Combined with balanced meals, supplementation can provide virtually all the nutrients needed during adolescence, setting the stage for life long health (www.holistic-health-wellness.com; 2008). 



Adolescent boys need more calories, protein, calcium, iron and zinc for muscle and bone development than females; however girls need increased iron due to the onset of menstruation. Owing to their big appetites and calorie needs teenage boys are more likely than girls to get sufficient nutrients. Girls have to pack nutrients into fewer calories which can become difficult if they decrease their food intake in an effort to lose weight.



There are numerous body changes during adolescence which result due to increased levels of hormones. Arround, 22 per cent body fat is required to maintain regular ovulation. Due to profound growth spurt during adolescence, there is increased demand for energy, protein, vitamins and minerals. Calorie needs increase with metabolic demands of growth and energy expenditure. Calorie needs of males and females are different. Protein needs represent 12 – 14 per cent of daily energy intake. Protein intake usually exceeds 1gm/kg body weight. Increase amount of protein is needed to meet growth needs and for the pubertal changes in both sexes and for developing muscle mass in boys. Since bone growth demands calcium, 500-600 mg of calcium is needed during adolescence. About 150 mg of calcium must be retained each day to allow for the increase in bone mass. Iron is needed for haemoglobin synthesis and is crucial for expansion of blood volume and for myoglobin needed for muscle growth. Female adolescents lose 0.5 mg of iron per day by way of menstruation. The need for thiamin, riboflavin and niacin increases directly with increased calorie intake. Skeletal growth requires vitamin D, while the structural and functional integrity of newly formed cells depends on the availability of vitamins A, C and E (www.divinewellness.com; 2006).

 

Adolescents need additional calories to provide energy for growth and activity. To meet these calorie needs, teens should choose a variety of healthful foods, such as, lean protein sources, low fat dairy products, whole grains, fruits and vegetables. Protein is good for growth and maintainence of muscles during adolescence period. Teens can easily meet this requirement with their intake of beef, pork, chicken, eggs and dairy products. Protein is also available from certain vegetable sources including tofu, and other soy products, beans and nuts. Adequate calcium intake is essential for development of strong and dense bones during the adolescent growth spurt. Inadequate calcium intake during adolescence puts individuals at high risk for developing osteoporosis later in life. Teens should be encouraged to consume three to four servings of calcium rich foods each day which include milk, yogurt, cheese, calcium fortified juices and calcium fortified cereals. As adolescents gain muscle mass more iron is needed to help their new muscle cells obtain oxygen for energy. A deficiency of iron causes anaemia, which leads to fatigue, confusion and weakness. Good sources of iron include beef, pork, chicken, legumes including beans and peanuts, enriched or whole grains, and green leafy vegetables such as spinach, collards and kale. However, adolescents who follow a vegetarian diet need to carefully plan their intake to the protein and minerals they need. Strict vegetarians those who do not eat eggs or dairy products, may need nutritional supplements to met their needs for calcium, vitamin B12 and iron (Marlow; 2007).


Dietary guidelines for adolescents:

· Adequate well balanced nutritious foods should be taken to prevent obesity or malnutrition.

· No meal of the day should be missed.

· Avoid empty calorie foods such as carbonated drinks.

· Calorie and protein rich foods should be taken to support growth spurt.

· Eating habits should be independent of emotions.

· Iron rich foods should be included in the diet to prevent anaemia.

· Adolescent girls should take enough calcium rich foods to increase bone density, which delays the onset of osteoporosis.

· Adolescents should be encouraged to do physical activity, which helps to build a healthy appetite (www.divinewellness.com; 2006).



Emphasize complex carbohydrates like whole wheat bread, cereals, fruits, vegetables, potatoes etc. These foods supply calorie along with needed nutrients. Whole grain products are preferred (Toral et. al; 2006).



Low fat and skim milk need to be offered at all meals. Other forms calcium rich foods also need to be provided in form of cheese, yogurt, puddings and custard made with milk (Braun et. al; 2007).



The nutrients most often lacking in adolescent diets are iron, folate and calcium. Significant iron sources include meats, poultry, fish, eggs, legumes and dried fruits. Vitamin C aids the absorption of iron from iron rich foods. Folate is found in green leafy vegetables, orange juices, beans and peas. Calcium may be lacking for those who have an inadequate intake of milk and other dairy products. If teenagers frequently drink soft drinks instead of milk, they may not have enough calcium in their diets to support bone growth (Drummond; 2003)



The best nutrition advice to keep adolescents healthy includes encouraging them to:-

· Eat a variety of foods

· Balance the food they eat with physical activity

· Choose a diet with plenty of grain products, vegetables and fruits

· Choose a diet low in fat, saturated fat and cholesterol

· Choose a diet that provides enough calcium and iron to meet their growing body’s requirement

· Choose a diet moderate in sugars and salt

· Choose fresh whole fruits and avoid sweetened fruit juices and canned fruits in heavy syrups

· Eat a variety of vegetables which will provide a lot of different nutrients including dark green leafy vegetables, deep yellow vegetables, starchy vegetables and other vegetables

· Choose least fat lean meat, poultry without skin and fish (www.keepkidshealthy.com; 2003).

E) Common health problems and complications among adolescents:

· Anaemia:


Because of rapid growth, adolescents are especially vulnerable to anaemia. Proper nutrition, including adequate iron intake, plays an important part of teenager’s growth and development. During adolescence, teenagers will acquire the knowledge and skills that will help them to become independent, successful young adults. Iron deficiency and iron deficiency anaemia can affect this learning ability, growth and development procedure (www. anemia. org; 2009)



The prevalence of anaemia in adolescent girls is higher in developing countries, due to poverty, inadequate diet, certain diseases, pregnancy/lactation and poor access to health services. The nutritional anaemia in this group attributes to high MMR, high incidence of low birth weight babies, high perinatal mortality and fetal wastage and consequent high fertility rates. This phase of life is also important due to the ever- increasing evidence that control of anaemia in pregnant women may be more easily achieved if satisfactory iron- status can be ensured during adolescence. 



Important correlations were found in between anaemia and vegetarian diet, excessive menstrual bleeding, poor iron intake and worm infestation. In developing countries like India, poor bioavailability of dietary iron coupled with low intake haem iron derived from animal foods is a major etiological factor for anaemia (Kaur and Deshmukh; 2006).



Iron deficiency, even if the absence of anaemia has been shown to have multiple detrimental side effects. These range from decreased energy and exercise tolerance to pica and restlessness leg syndrome. In addition, iron deficiency results in decreased cognitive performance over a broad range of tasks (Pedrazzini et.al; 2008).

· Obesity:


Obesity in childhood and adolescence has reached epidemic proportions in all industrialized countries around the world. Among the most common consequence of the obesity in the adolescents are hypertension, dyslipidemia, back pain and psychological problem. Surgical procedures and drugs used in adult obesity are still not generally recommended for obese adolescents (Freedman; 2008).



Adolescent consume large amount of fast foods. Fast foods are high in fat, salt and calories. Junk foods do not fill up stomach for long because they are lacking in fibre and are made up of processed foods. They tend to rate high on glycemic index, which means they provide a quick rise in blood sugar, but this also falls quickly, giving rise to hunger (Jamison; 2007).



Skipping meals are very common among adolescents. In such case, metabolism slows down, which means that fat burning also slows down leading to obesity prone body, making adolescent more hungry for the next meal lead them to over eating and fast eating in short period of time and stress (www. studentdream.com; 2007).



Major problem faced by the obese adolescents are- orthopedic problems such as slipped capital femoral epiphysis and Blount’s disease are found predominantly in obese adolescents, pseudo tumor cerebri, sleep apnea, gall bladder diseases, cardio vascular diseases, non insulin dependent diabetes mellitus and hypertension (www. studentdream.com; 2007).

· Diabetes:


As diabetes is one of the most common chronic diseases of childhood and the incidence of diabetes is rapidly increasing in children and adolescents. Inadequately controlled diabetes can lead to hyperglycemia, diabetic ketoacidosis and coma and may also have harmful cognitive and behavioural effects (www.diabetescare.com; 2005).



Controlling diabetes in children and adolescents is of particular importance due to disruptive effects of inadequate glucose control on the developing brain. Individual with diabetes mellitus manifest an array of modest functional and structural changes within the central nervous system which occur relatively early in the course of the disease, and do not appear to be progressive over time (Ryan; 2009).



The hormonal changes of puberty, rapid growth and changes in exercise level will make it harder to keep blood glucose level under control. Menstrual cycle also affect the control over blood glucose level.



Adolescents with diabetes will go through all of the normal changes of puberty that is physical, social and emotional. Diabetes will not be probably the main cause of the most of the difficulties that they have. Diabetes may be a health problem they have, but it is not a cause of illness, anger or depression, social difficulties and not coping (www. cyh.com; 2009).



Diabetes Control and Complications Trial (DCCT) demonstrated that intense diabetes therapy leads to improved glycemic control significantly reduced risks of micro vascular, macro vascular and neuropathic complications. Because of rapid developmental changes in the central nervous system during childhood and adolescence younger brains may be more susceptible to insults produced by neuroglycopenia. Indeed, age at the time of exposure to metabolic variations of type 1 diabetes could affect their impact on brain functioning and cognitive performance (Musen; 2009)

· Hypertension:


It was once believed that most cases of high blood pressure in teenagers were caused by underlying problem with heart or kidney. But it now appears that teenagers develop high blood pressure in approximately the same proportions as adults.



The hormonal changes of adolescence change some of the dynamics that affect the high blood pressure risks. Eating junk foods and not getting enough exercise is not always directly reflected by increasing body weight, yet these things can still affect blood pressure in teenagers. Surges in sex hormones testosterone and estrogen also play a role in the development of high blood pressure among teenagers. 



Teenagers with high blood pressure tends to suffer more blood vessel and cardio vascular problems later in life, preventing and controlling high blood pressure is especially important during the adolescent years (Weber; 2007).

· Predisposition to osteoporosis:


Predisposition to osteoporosis is in part atleast the result of dietary deficiency and exercise pattern during the developmental years of adolescence period. Low dietary intake of calcium rich foods such as milk in teenagers could be because of the misunderstanding about the amount of fat provided by the milk and substitution of milk with soft drinks. Bone density can be increased by including calcium rich foods in the diet (Bamji; 2003)

F) Life style pattern of Adolescents:
· Smoking:


Smoking has been identified as the single most preventable cause of death and diseases in today’s world. Approximately 3000 teenagers a day become regular smokers and one- third of them will die prematurely of a smoking related disease. Adolescent tobacco use and the subsequent health problems are a major concern in today’s world. The Institute of Medicine has declared tobacco use a pediatric epidemic. 90 per cent of regular smokers before the age of 19 and 66 percent begin before the age of 14. Public health officials agree that abstinence from using tobacco products is the best policy (Williams; 2009).



Tobacco consumption is a major health menace owing to its wide spread use particularly among adolescents. Owing to the present of impressionable, curious minds, adolescents are highly prone to a number of influences within and outside home, leading them to experiment with tobacco. The addictive nature of tobacco is potent enough to turn these experimental users to addicts (Ravishankar and Nagarajappa; 2009).



The common age of first experimenting with tobacco is 14- 15 years. Curiosity and peer pressure were the main reason for experimenting with tobacco during adolescence. The relationship with the peer group becomes stronger than family member and the young people are influenced more by the habits of their friends (www.nber.org; 2009).

· Smokeless tobacco products:


The most popular form, among adolescents who had experimental tobacco products has been smokeless tobacco products like pan masala, gukta etc. This may be because of lack of knowledge of the ingredients and health hazards of pan masala and gukta and confusion of these products as mouth fresheners or processed betel nut. Smokeless tobacco products were convenient to hide from their parents and teachers and they were less expensive, easier to use and easily available (Ravishankar and Nagarajappa; 2009).



Bidis and smokeless tobacco are the cheapest, least taxed and most commonly used tobacco products in India. They are highly addictive and high in carcinogens. Smokeless tobacco products containing arecaunt such as gukta and mawa are especially addictive and carcinogenic. The high incidences of oral and lung cancers in India are mainly due to bidis and smokeless tobacco (Ray and Gupta; 2009). 



Nicotine is the main constituent of tobacco responsible for addiction. Nicotine stimulates secretion from the adrenaline glands, causing a sudden increase in blood sugar, blood pressure, heart rate and respiration. Tobacco chewers have a significant higher systolic and diastolic blood pressure, resting heart rate, total cholesterol, and LDL cholesterol and triglyceride levels (Paavola; 2009).



Smokeless tobacco is known to contain over 20 known and potential carcinogens. Smokeless tobacco with arecaunt can cause esophageal cancer. Smokeless tobacco used in pregnancy can lead to adverse outcomes. Smokeless tobacco users have higher risks of cardiovascular diseases (Gardner; 2006).



There is a positive correlation between parental use and adolescents experimenting with tobacco products. Tobacco use by family members is likely to influence adolescents; they are more likely to perceive tobacco use as a positive and acceptable behaviour (Ravishankar and Nagarajappa; 2009).

· Alcohol consumption:



Teen alcohol abuse is starting at earlier ages and increasing. Teens who being drinking before the age of 15 are four times more likely to suffer from dangerous alcohol side effects like dependency on alcohol than those who begin drinking at 21 years of age or older (www. about_alcohol_abuse.com; 2009).



Indeed, the social environment and media influences may also play a key role in a teen’s decision to drink. Teenage drinking is mainly a social activity. Infact, teens rarely drink alone (www.sciencedaily.com; 2009).



Adolescent drinking is an epidemic today. Excessive alcohol consumption is associated with approximately 75,000 deaths per year. Among the youth the use of alcohol and other drugs has also been linked to unintentional injuries, physical fights, academic problems and illegal behaviour. Long term alcohol misuse is associated with liver disease, cardio vascular disease, cancer and neurological damages as well as psychiatric problems such as depression, anxiety and antisocial personality disorder (Youth; 2009).



Bernstein says (2009) “the known association between behaviour and higher levels of alcohol use puts people at higher risks for a number of bad outcomes, particularly substance use”. Regions of the brain, including those implicated in decision making, are to develop and development extends into adolescence. These late developing structures are affected by high alcohol use during adolescent period.



One of the main psychological problems faced by teens that can lead to drinking is the dysfunctional nature of their family life style. Teens with parents who face financial or relationship problems may start drinking for comfort. Teens who have personality traits that can be described as uncontrolled, sensation or thrill seeking or impulsive are considered at risk for alcohol use (www. about_alcohol_abuse.com; 2009).

· Drug abuse:


Drug abuse is another great problem seen in adolescents due to their thrill seeking personality traits. Drug abuse is related to increased injuries, early unintended pregnancies, academic problems, delinquency and the spread of sexually transmitted diseases. Clinical studies have shown that marijuana can have a host of acute and short term effects including impairment of skills related to attention, memory, learning and as well as complex motor skills such as those needed to drive a car. Studies also indicate that regular marijuana users may have many of the same respiratory problems as cigarette smokers (www. michigan.gov; 2003). 
III. METHODOLOGY



The experimental procedure followed in the conduct of the present study on “Food habits and Nutritional status of adolescent girls in Kolkata” consisted of the following steps: -

A) Selection of the Area and Subjects
B) Formulation of Questionnaire

C) Collection of Data

D) Nutritional assessment of the Subjects

E) Measurement of Blood pressure
F) Analysis of the Data

A) Selection of the Area and Subjects:

Area     : 



  As the study involved the “Food habits and Nutritional status of Adolescent girls in Kolkata” two private schools namely “Sinthee Ramakrishna Mission Vidya Mandir for Girls” and “Sinthee Sikshayatan for Girls” situated at North Kolkata and one Government sponsored higher secondary school namely “Baghbazar Multi Purpose Girls’ School” situated at Central Kolkata were selected. From all these three schools, permission was taken from higher authority to allow the investigator for the study, to perform certain bio-chemical, clinical and anthropometric assessment to conduct the survey. All the schools are having nearly about 1500 students. School authorities and teachers are very co-operative. The students are much interested and willing to participate in the study.
Subjects
:



     Among these three higher secondary educational institutions three hundred adolescent girls in the age group of 13- 18 years studying in 8th standard till 12th standard were selected for the present study. From each school hundred samples were selected. The selection of the subject was done by random sampling method. Thus, the total number of subject selected for the study was three hundred using random sampling method.



 Random sampling is a subset of individuals chosen from a large set (a population). Each individual has chosen randomly and entirely by chance, such that each individual has the same probability of being chosen at any stage during the sampling process (Yales and Daniels, 2008)

B) Formulation of the Questionnaire: 



A questionnaire was formulated carefully to collect information on the socio- economic background, dietary pattern, personal details which consists 
information about the family background, socio economic status, food consumption pattern, age of menarche, regularity and duration of menstrual cycle, discomfort before menstrual cycle and during menstrual cycle, treatment taken to relief the discomfort, special foods added or avoided during menstrual cycle etc., personal habits, family history and personal history of diseases, details regarding their health and exercise pattern.


Another questionnaire was also prepared to record the nutritional anthropometry and clinical assessment.

C) Collection of Data   :


Personal interviews are those in which an interviewer obtains information from respondents in the face to face contact. The information obtained by this method is likely to become more accurate because the interviewer can clear up doubts, cross examine the information and there by obtain correct information (Gupta, 2004).  


Data was collected through the specially formulated questionnaire filled up by the samples. Samples were asked to fill up the questionnaire thoroughly and properly during their leisure time or off period. They were requested for their full co-operation during anthropometric, clinical, biochemical assessment and during the blood pressure check up. Good rapport was made with the subjects to get the data. 
D) Nutritional Assessment of the Sample:



Assessment of nutritional status of community is one of the first steps in the formulation of any public health strategy to combat malnutrition. The principal aim of such an assessment is to determine the type, magnitude and distribution of malnutrition in different geographic areas, to identify the at-risks groups and to determine the contributing factors. In addition, factual evidence of the exact magnitude of malnutrition is essential to sensitize administrators and planners to obtain allocation of material and human resources and to plan appropriate intervention strategies (Jeliffe, 1989 and Bamji 2003). 
             
Assessment of nutritional status was done by direct methods. It involves the actual examination of the individual. Nutritional assessment was done by:
1) Dietary assessment

2) Anthropometric measurements

3) Clinical examination and 

4) Biochemical estimation
1) Dietary assessment:



Food intake plays an important role in adolescence period as the nutritional requirement in relation to body size is known to be increased. In this age, peer group influence is greater which decides what to eat, when and in which manner (Insel et. Al 2004).



To assess the dietary status of the selected samples 24 hour recall method was used. In this recall method, a set of ‘standardized cups’ suited to local conditions are used. The steps involved are: 1) The housewife or the member of the household who invariably cooks and serves food to the family members is asked about the types of food preparations made at the breakfast, lunch, afternoon tea time and dinner, 2) An account of the raw ingredients used for each of the preparation is obtained, 3) Information on the total cooked amount of each preparation is noted in terms of standardized cup(s). 4) The intake of each food item by the specific individual in the family is assessed by using the cups. The cups are used mainly to aid the respondent recall the quantities prepared and fed to the individual members (Bamji, 2003)

Standardization of cups
(i) For raw rice equivalents


The major cereal preparation in most of the South/Eastern Asian countries is rice and it is cooked almost in the same way. It is desirable that a set of cups with varying capacities is standardized in the laboratory and numbered.

(ii) Volume of cups 



Preparation like soups, curries etc. have a varying consistency and hence cups cannot be standardized in terms of raw amounts. Therefore, a set of 12 cups is standardized for volumes in the laboratory.


This survey was done for randomly selected thirty sub samples for  three successive days. This was done by taking the total weight of raw ingredients before each meal, the weight of total cooked food and the food consumed by the individual sample. The raw equivalent weight of the food consumed by the samples was calculated. From that, the nutritive value of the food consumed was calculated using the Nutritive Value of Indian Foods, ICMR (2004).

2) Anthropometric measurements:



Nutritional anthropometry is measurement of human body at different age levels and degrees of nutrition. Anthropometric measurements tell about the size and shape of the body. Growth retardation may be first response of the body towards nutritional deficiencies while appearance of clinical signs may be the final stage. (ICMR, 2009). 



Anthropometry is the study and technique of taking a person’s body measurements (height or length, weight, arm circumference etc.) especially for use on a comparison or classification basis to establish his/ her nutritional status (Jelliffe, 1989 and Bamji, 2003)


The anthropometric measurements done in the study were:

a) Height

b) Weight

c) BMI

d) Mid arm circumference

e) Chest circumference

a) Height:



The height of an individual is influenced both by genetic and environmental factors. The maximum growth potential of an individual is decided by hereditary factors. The environmental factors, such as, nutrition and morbidity determine the extent of exploitation of that genetic potential. Inadequate dietary intake and/ or infections reduce nutrient availability at cellular level resulting in growth retardation. During period of severe deprivation, linear growth rate slows down and leads to stunting in an individual. Since, height is affected only by long-term deprivation, it is considered as an index of chronic or long-duration malnutrition (Mallikharjuna and Sree Ramakrishna, 2009).


The subjects were asked to stand erect looking straight on a leveled surface, without shoes, with heels together and toes apart. The anthropometer rod was placed behind the subject in the centre of heels perpendicular to the ground. The moving head piece of the anthropometer was placed in the sagital plane over the head of the subject applying a slight pressure to reduce the thickness of hair. The reading was taken when the anthropometer rod is still in position. 

b) Weight:



Body weight is the most widely used and the simplest reproducible anthropometric measurement for the evaluation of nutritional status. It indicates the body mass and is a composite of all body constituents like water, minerals, fat, protein, bone etc. Serial measurements of weight, as in growth monitoring, are more sensitive indicators of changes in nutritional status than a single measurement at a point of time. (Mallikharjuna and Sree Ramakrishna, 2009).



A sturdy portable balance was used by the investigator to take the body weights. Subjects were asked to remove shoes, heavy ornaments and heavy clothes and asked to stand erect. Subjects were asked not to lean against or hold anything, while the weight was recorded.

c) BMI:



Anthropometry is especially important during adolescence because it allows the monitoring and evaluation of the hormone mediated changes in growth and maturation during this period. However, there are no well defined criteria or cut off values that relate to specific risks or aspects of health in individual.  Weight for age was considered uninformative or even misleading in the absence of corresponding information on height for age. Conventional approaches to the combined use of height for age and weight for age to assess body mass yield biased results weight for height reference data have the advantage of requiring no knowledge of chronological age. However, weight/ height relationship changes dramatically with age during adolescence, consequently at a given height; the weight corresponding to a particular percentile is not the same for all ages, so that the meaning of weight for height percentile differs with age. Because of this, Body Mass Index (BMI) for age and gender specific centiles was recommended as the best indicator for use in adolescence (Mallikharjuna and Sree Ramakrishna, 2009). BMI is calculated for the three hundred subjects by using the percentile values and classified.



BMI of <5 th centile for age and gender is considered as undernourished, Between 5 th and 85 th centile as normal, between 85 th and 95 th centile as overweight and more than 95 th centile considered as obese.
d) Mid arm circumference:



The arm circumference, as an absolute measurement, varies little between the ages of one and four years. It correlates well with weight and weight for height. Uses of a tricolor tape, QUAC stick, and arm circumference have been suggested for assessment of nutritional status. 



The mid upper arm circumference is taken on the left hand. The mid point between the tip of the acromion of scapula and the tip of the olecranon process of ulna, with the arm flexed at the elbow, was marked with a marker pen. Now the subjects were asked to hang the arm freely and the fiber glass tape is gently, but firmly placed embracing the arm without exerting too much pressure. The reading was taken to the nearest mm with the tape still in position (Mallikharjuna and Sree Ramakrishna, 2009).

e) Chest circumference:



The chest circumference was taken at the nipple level preferably in mid inspiration. The chest circumference is measured with the help of a flexible fibre glass tape. 
3) Clinical Assessment:


Clinical examination has always been, and remains, an important practical method for assessing the nutritional status. Clinical assessment was done on the basis of the examination of physical signs of the body that are the symptoms of nutritional disorders (Jelliffe, 1989 and Bamji 2003)


Clinical examination assesses levels of health of individuals or of population groups in relation to the food they consume. It is the simplest and practical method. When two or more clinical signs characteristics of a deficiency disease are present simultaneously, their diagnostic significance is greatly enhanced (Bamji, 2003)



The method of clinical assessment is based on examination for changes, believed to be related to inadequate nutrition that can be seen or felt in superficial epithelial tissues, especially the skin, eyes, hair and buccal mucosa, or in organs near the surface of the body, such as parotids and thyroid glands (Jelliffe,1989 and Bamji 2003) 


In the study clinical assessment was done to see if the subjects are having poor musculature, deficient subcutaneous fat, mild or marked anaemia, dental caries, bleeding gums, bitot’s spot, xerosis of cornea, and conjunctival xerosis etc. 



Anthropometric and clinical assessments were done for all the selected three hundred subjects.

4) Bio-chemical Assessment:


Bio-chemical tests are powerful tools not only for assessing nutrition status but also for deriving estimates of nutrient requirements.



In the development of any deficiency disease, bio-chemical changes can be expected to occur prior to clinical manifestations. Therefore, bio-chemical tests which can be conducted easily accessible body fluids such as blood and urine , can help to diagnose disease at sub-clinical stage, and confirm clinical diagnosis at the disease stage – clinical signs and symptoms being often non- specific (Bamji, 2003).
A) Haemoglobin level:


During the adolescent growth spurt between 13-18 years of age, iron needs are increased over those of early childhood. Iron deficiency anaemia appears in girls after they start menstruating and in boys during their growth spurt. Anaemia is the most common in all the groups of adolescent girls to the tune of 20-25 per cent irrespective of social classes. Teenage girls with heavy menstrual flows likely one at the greatest risk for iron deficiency anaemia. Iron deficiency anaemia can produce fatigue and decreased ability to concentrate and learn, and generally is not favorable to an active, enjoyable life style. School performance and athletic performance eventually may suffer (Ellyn and Satter; 2006).


Since, anaemia is a common problem among almost all the adolescent girls; an attempt was made to analyze the blood haemoglobin level (gm/dl) for all the three hundred samples. Cyanomethemoglobin method was used to analyze the haemoglobin level. The procedure is as follows:

· Exactly 5 ml of drapkins solution was measured into a dry test tube from a burette.

· Exactly 0.02 ml of blood was transferred from a standard haemoglobin pipette into the dilutent solution 

· .The blood and dilutent are thoroughly mixed by rotating the tubes.

· 10 minutes time was allowed for the formation of cyanmethaemoglobin.

·  5 ml of the dilutent solution was used as blank.

· With green filter 540nm, the readings were taken in a photoelectric colorimeter.

B) Blood glucose level:


Adolescents are exposed to high calorie, high fat foods and empty calorie foods that are readily available, heavily advertised and delicious. Skipping meals, avoiding vegetables and fruits and consuming junk foods are very common in adolescents and all these contribute to overweight and overweight become a risk factor for diabetes in future. Acute stress due to academic carrier and peer pressure may influence the blood glucose level (Insel et. al; 2004)



For this reason, about thirty subjects were selected randomly and for them random blood glucose estimation was done by God Pod method though computerized investigation by Hitachi- Boehringer Analyzer and Ames Technicon Analyzer were used to analyze the blood glucose level. The procedure is as follows:

· It is only used in vitro test for the quantitative determination of glucose concentration in serum and plasma on photometric systems. 

· Exactly 1.5ml of blood was drawn and fresh serum was obtained through centrifugation.

· 0.2 ml of serum was collected in suitable tubes.

·  Reagent 1 was added in both blank and tested sample, mixed thoroughly, incubate at 37 degree centigrade for 5 minutes and the reading for the blank was taken.

· Reagent 2 was added to the tested sample, mixed thoroughly; incubate at 37 degree centigrade for 10 minutes and the reading was taken.

Calculation:


The analyzer calculates the glucose concentration of each sample automatically after caliberation.



Conversion factor: mg/dL x 0.0555= mmol/L



Or: C sample= (∆A sample/ ∆A caliberation) X C Caliberation

E) Measurement of blood pressure:


Consuming junk foods which are high in fat and salt content are very common in adolescents. This particular food habit also causes overweight and these two factors together can predispose the risk of getting hypertension. Obese adolescents have higher blood pressure than non-obese adolescents (Longo and Luila; 2007).



For this reason blood pressure was also checked for the three hundred subjects with the help of the instrument Sphygmomanometer. The procedure is as follows:

· The armlet was wrapped around the upper arm 2.5cm above the cubital fossa.

· The radial pulse is palpitated and the pressure should be raised till the pulse disappears.

·  Now the pressure is released slowly at the rate of 2 to 6 mmHg/second.

· The appearance of the radial pulse was used as an index of systolic blood pressure.

· On further lowering the pressure, volume of the pulse will gradually rise.

· That pressure where maximum pulse volume was obtained is the diastolic pressure.
F) Analysis of Data:



The data collected from various parameters like Socio-economic background, Dietary habits, Anthropometric and clinical assessment, Details regarding family history and personal history of diseases and etc. were analyzed, processed and tabulated. 

RESULTS AND DISCUSSION


The results and discussion pertaining to the present study entitled “Food habits and nutritional status of the adolescent girls’ in Kolkata” is discussed under the following headings:

A) Information on socio- economic background:
1. Age wise distribution of the selected adolescent girls

2. Food habits of the selected adolescent girls

3. Type of family

4. Educational qualification of the parents of the selected adolescent girls

5.  Monthly income pattern of the families of the selected adolescent girls

B) Information on dietary pattern:

1.  Meals consumption pattern of the selected adolescent girls

2.  Breakfast skipping habits of adolescent girls

3. Habits of eating in between meals  among the selected adolescent girls

4. Consumption of water per day among the selected adolescent girls

5.  Milk consumption pattern 

6.  Fruits consumption pattern 

7.  Vegetables consumption pattern 

8. Fast foods consumption pattern 

9. Details on soft drinks pattern 

10. Habit of consuming health drinks and its frequency among the selected adolescent girls

11. Habit of food consumption in eating outlets among the selected adolescent girls

12. Frequency of consumption of food items of the selected adolescent girls

13. Habit of taking vitamin and mineral supplements among the selected adolescent girls

C) Personal details:
1. Information regarding age of menarche and regularity  of menstrual cycle,  among the selected adolescent girls

2. Special foods included or avoided during menstrual cycle 

3. Details regarding type of discomfort before menstrual cycle 

4. Details regarding physical exercise during menstrual cycle

5. Details regarding personal habits, time of occurrence and reason

D) Family and personal history of diseases:
1. Family history of diseases 

      2. Personal history of diseases:

E) Details regarding health and exercise:
1. Details regarding playing indoor games or not and duration of playing among the selected adolescent girls

2. Details regarding playing outdoor games or not and duration of playing among the selected adolescent girls

3. Details regarding doing regular exercise or not and reason for not doing regular exercise and duration of exercise among the selected adolescent girls.

F) Nutritional status of the selected girls:
1. Anthropometric assessment of the selected adolescent girls: 

a) Height, b) weight, c) BMI, d) Mid arm circumference and e) Chest circumference

2. Clinical assessment of the selected adolescent girls 

3. Food intake among the selected adolescent girls

4. Nutrient intake of the selected adolescent girls 

5. Bio-chemical assessment of the selected adolescent girls 

6. Measurement of blood pressure among the selected subjects

A) Information on socio-economic background:
1) Age wise distribution of the selected adolescent girls:


Age wise distribution of the selected adolescent girls is tabulated in table I.

TABLE- I
Age wise distribution of the selected subjects










N= 300
	Age( in years)
	Number
	Percent

	13-15 
	140
	46.67

	16-18 
	160
	53.33

	Total
	300
	100




From the above table; it was seen that among the 300 subjects surveyed out of that 46.67 per cent belonged to the age group of 13-15 years; and 53.33 per cent belonged to the age group of 16-18 years.

2)  Food habits of the selected adolescent girls:


 Food habit of the selected adolescent girls is described in table II.
TABLE- II

Food habit of the selected subjects










N= 300

	Food habit
	Number
	Percent

	Vegetarian
	34
	11.33

	Non-vegetarian
	246
	82

	Ova-vegetarian
	20
	6.67

	Total
	300
	100




From the above table; it was observed that among the 300 subjects surveyed out of that 34 subjects that is 11.33 per cent were vegetarian, 246 subjects that is 82 per cent were non-vegetarian and 20 subjects that is 6.67 per cent were ova-vegetarian.

3) Type of family:


Type of family of the selected subjects is shown in table III.

TABLE- III

Type of family










N= 300

	Type of family
	Number
	Percent

	Nuclear
	236
	78.67

	Joint
	64
	21.33

	Total
	300
	100




From the above table; this could be concluded that among the 300 subjects surveyed out of that 78.67 per cent were from nuclear family and 21.33 per cent were from joint family.

4) Educational qualification of the parents of the selected adolescent girls:


 Educational qualification of the parents of the selected adolescent girls is given in table IV.

TABLE- IV

Educational qualification of the parents 











N= 300
	Educational qualification 
	Number
	Percent

	Up to higher secondary
	Nil
	0

	Graduate
	210
	70.00

	Post graduate
	80
	26.67

	Doctorate
	10
	3.33

	Total
	300
	100




From the above table this could be concluded that among the 300 subjects surveyed out of that 70 per cent completed their graduation, 26.67 per cent completed their post graduation and 3.33 per cent completed up to their doctorate degree. None of them had stopped their education up to higher secondary level
5) Monthly income pattern of the families of the selected adolescent girls:



 Family monthly income pattern of the selected families of adolescent girls is tabulated in table V.

TABLE- V

 Family monthly income pattern of the selected families of adolescent girls










N=300
	Family income in rupees (HUDCO; 2007)
	Number 
	Percent

	<3300
	Nil
	0

	3301- 7500
	Nil
	0

	7501-14500
	Nil
	0

	>14500
	300
	100

	Total
	300
	100


*
HUDCO; 2007


From the above table this could be concluded that; among 300 subjects surveyed all of them that is 100 per cent belonged to the high income group families earning more than 14,500 rupees.

B) Information on dietary pattern:

1. Meals consumption pattern among the selected adolescent girls:



 Per day meals consumption among the selected adolescent girls is tabulated in table VI.

TABLE- VI

 Meals consumption pattern among the selected adolescent girls











N= 300
	Frequency of meals
	Number
	Percent

	2
	Nil
	0

	3
	250
	83.33

	4
	50
	16.67

	>4
	Nil
	0

	Total
	300
	100




From the above table this was observed that among the 300 subjects surveyed out of that 250 subjects that is 83.33 per cent consumed 3 meals per day and 50 subjects that is 16.67 per cent consumed 4 meals per day. 


Similar findings have been found in the study of Stockman N.K.A (2007).

2.  Breakfast skipping habits of the adolescent girls:


Habits of skipping breakfast and its frequency among the selected adolescent girls is tabulated in table VII.

TABLE- VII



Breakfast skipping habits of the adolescent girls:
	Skipping breakfast (N= 300)
	N
	Per cent
	Frequency of skipping breakfast (N=76)
	N
	Per cent

	Yes
	76
	25.33
	Daily
	8
	10.52

	No
	224
	74.67
	Rarely
	68
	89.47

	Total
	300
	100
	Never
	Nil
	0

	
	
	
	Total
	76
	100




 From the above table this could be concluded that among the 300 subjects surveyed 25.33 per cent were skipping their breakfast 74.67 per cent did not skip their breakfast.



 From the above table this was observed that among the 25.33 per cent who skipped their breakfast; 10.53 per cent skipped their breakfast daily and 89.48 per cent skipped their breakfast rarely.

3. Habits of eating in between meals and its frequency among the selected adolescent girls:


Habit of eating in between meals and its frequency among the selected adolescent girls is tabulated in table VIII.

TABLE- VIII

Habit of eating in between meals and its frequency
	Eating in between meals (N= 300) 
	N
	Per cent
	Frequency of eating in between meals (N= 216)
	N
	Per cent

	Yes
	216
	72
	Frequently
	82
	37.96

	No
	84
	28
	Rarely
	134
	62.04

	Total
	300
	100
	Never
	Nil
	0

	
	
	
	Total
	216
	100




 From the above table it was observed that among the 300 subjects surveyed, 72 per cent were eating in between meals and 28 per cent did not eat in between meals. 



 From the above table it was seen that among the72 per cent who ate in between meals among them 37.96 per cent daily ate in between meals and 62.04 per cent rarely ate in between meals.

4. Consumption of water per day among the selected adolescent girls:



Consumption of water per day among the selected adolescent girls is tabulated in table IX.

TABLE- IX
Consumption of water per day among the selected adolescent girls











N= 300

	Consumption of water per day (no. of glasses)
	Number
	Percent

	>6
	112
	37.33

	6-8
	170
	56.67

	<8
	18
	6

	Total
	300
	100




From the above table this could be concluded that among 300 subjects surveyed, 37.33 per cent drunk less than six glasses of water per day, 56.67 per cent consumed six to eight glasses of water per day six per cent drunk more than eight glasses of water per day. 

5. Milk consumption pattern :


Details on milk consumption pattern among the selected adolescent girls is tabulated in table X A and XB

TABLE- X A
Consumption of milk and its frequency

	Consuming milk (N= 300)
	N
	Per cent
	Frequency

(N= 246)
	N
	Per cent

	Yes
	246
	82
	Daily once
	168
	68.3

	No
	54
	18
	Daily twice
	4
	1.62

	Total
	300
	100
	Occasionally
	74
	30.08

	
	
	
	Total
	246
	100




 From the above table, it was seen that among the 300 subjects surveyed, 82 per cent consumed milk but 18 per cent did not consume milk at all. Out of 82 per cent who consumed milk; 68.3 per cent consumed milk once in a day; 1.62 per cent consumed milk twice in a day and 30.08 per cent consumed milk occasionally.
TABLE- X B

 Reason for consumption and non consumption
	Reason for consumption (N=246)
	N
	Per cent
	Reason for non consumption (N= 54)
	N
	Per cent

	Good for health
	180
	73.17
	Not liking the taste
	34
	62.96

	Tasty
	66
	26.83
	Lactose intolerance
	20
	37.04

	Any other
	Nil
	0
	Any other
	Nil
	0

	Total
	246
	100
	Total
	54
	100


.



 Out of the 82 per cent who consumed milk; 73.17 percent consume milk because it is good for health and 26.83 percent consumed milk because it is tasty. Among those 18 per cent who do not consume milk; 62.96 per cent did not consume milk because they do not like the taste, and 37.04 per cent did not consume milk because they have lactose intolerance.

6.  Fruits consumption pattern:



Details on fruits consumption pattern among the selected adolescent girls is tabulated in table XI A and XI B

TABLE- XI A

Consumption of fruits and its frequency

	Consumption of fruits (N= 300)
	N
	Per cent
	Frequency of consumption (N=296)
	N
	Per cent

	Yes
	296
	98.67
	Daily
	146
	49.32

	No
	4
	1.33
	Alternate days
	136
	45.94

	Total
	300
	100
	Weekly once
	14
	4.74

	
	
	
	Total
	296
	100




 From the above table this could be concluded, among 300 subjects, 98.67 per cent consumed fruits and 1.33 per cent did not consume fruits. Out of 98.67 per cent who consume fruits, 49.32 per cent consumed fruits daily and 45.94 per cent consumed fruits every alternative days and 4.73 per cent consumed fruits once in a week. 



Similar findings have been found in the study of Ramya R. and Thomas Anooja(2008).

TABLE XI B



 Reason for consumption and non consumption

	Reason for consumption (N= 296)
	N
	Per cent
	Reason for non consumption (N= 4)
	N
	Per cent

	Good for health
	210
	70.95
	Not appetizing
	Nil
	0

	Tasty
	86
	29.05
	Not appealing
	4
	4

	Any other
	Nil
	0
	No time
	Nil
	0

	Total
	296
	100
	Total
	4
	100


Out of 296 subjects who consumed fruits, 70.95 per cent eat fruits because its good for health and 86 subjects 29.05 per cent eat fruits because it is tasty. About 1.33 per cent did not consume fruits because it is not appealing for them.

7.  Vegetable consumption pattern:



Details on vegetable consumption among the selected adolescent girls is given in table XII A and XII B

TABLE- XII A
 Consumption of vegetables, preferable form and frequency of consumption
	Consumption of vegetables (N=300)
	N
	Per cent
	Preferable form (N= 280)
	N
	Per cent
	Frequency

of consumption

(N= 280)
	N
	Per cent

	Yes
	280
	93.33
	Curry
	280
	100
	Daily
	272
	97.14

	No
	20
	6.67
	Dry- curry
	Nil
	0
	Alternate days
	8
	2.86

	Total
	300
	100
	Raw salad
	Nil
	0
	Weekly once
	Nil
	0

	
	
	
	Total
	280
	100
	Total
	100
	100




 From the above table, this could be concluded that among the 300 subjects surveyed; 93.33 per cent liked vegetables in meals and 6.67 per cent did not like vegetables in meals. All the 93.33 percent who liked vegetables that is 100 per cent preferred vegetables in curry form. Out of 93.33 per cent who liked vegetables, 97.14 per cent consumed vegetables daily that is and 2.86 per cent consumed vegetables in every alternative day.



Similar findings have been founded Toral, N., Slater B., and Cintra (2006).

TABLE- XII B

 Reason for consumption and non consumption
	Reason for consumption (N= 280)
	N
	Per cent
	Reason for non consumption (N= 20)
	N
	Per cent

	Good for health
	260
	92.86
	Not appealing
	6
	30

	Tasty
	20
	7.14
	Not appetizing 
	14
	70

	Any other
	Nil
	0
	Any other
	Nil
	0

	Total
	280
	100
	Total
	20
	100




 Among the 93.33 per cent who liked vegetables, 92.86 per cent consumed vegetables because it is good for health and7.14 per cent consumed vegetables because the liked the taste. Among the 6.67 per cent who did not like vegetables, 30 per cent did not consume vegetables because it was not appealing for them. 70 per cent did not consume vegetables because it was not appetizing for them.

8.  Fast food consumption pattern:


Habit of consuming fast foods, its frequency, reason for consumption and non consumption among the selected adolescent girls is tabulated in table XIII A and XIII B

TABLE- XIII A

 Consumption of fast food and its frequency

	Eating fast foods (N= 300)
	N
	Per cent
	Frequency of consumption (N=224)
	N
	Per cent

	Yes
	224
	74.67
	Alternate day
	34
	15.18

	No
	76
	25.33
	Once in a week
	150
	66.96

	Total
	300
	100
	Once in 15 days
	40
	17.86

	
	
	
	Total
	224
	100




 From the above table, this could be concluded that among 300 subjects, 74.67 per cent consumed fast foods and 25.33 per cent did not consume fast foods. Out of 74.67 per cent who consumed fast foods, 15.18 per cent consumed fast foods every alternative day, 66.96 per cent consumed fast foods once in a week and 17.86 per cent consumed junk foods once in 15 days.


TABLE- XIII B

Reason for consumption and non consumption
	Reason for consumption (N= 224)
	N
	Per cent
	Reason for non consumption(N= 76)
	N
	Per cent

	Very tasty
	206
	91.96
	Not healthy
	76
	100

	Very appealing
	18
	8.04
	Costly
	Nil
	0

	Any other
	Nil
	0
	Any other
	Nil
	0

	Total
	224
	100
	Total
	76
	100




 Out of, 74.67 per cent who consumed fast foods, 91.96 per cent consumed fast foods because it is very tasty and 18 subjects that is 8.04 per cent consumed fast foods because it is very appealing .Out of 76 subjects who did not eat fast foods, all 76 of them did not eat fast foods because it is not healthy
9. Details on consumption pattern of soft drinks, among the selected adolescent girls:



Details on consumption pattern of soft drinks among the selected adolescent girls is described in table XIV A and XIV B

TABLE- XIV A
 Consumption of soft drinks and its frequency
	Consumption of soft drinks (N= 300)
	N
	Per cent
	Frequency of consumption (N= 248)
	N
	Per cent

	Yes
	248
	82.67
	Every  alternate day
	10
	4.03

	No
	52
	17.33
	Once in a week
	136
	54.83

	Total
	300
	100
	Once in a 15 days
	102
	41.13

	
	
	
	Total
	248
	100




 From the above table, this was observed that among 300 subjects, 82.67 per cent consumed soft drinks and17.33 per cent did not consume soft drinks. Among 82.67 per cent who consumed soft drinks, 4.03 per cent consumed soft drinks every alternative day, 136 subjects that is 54.83 per cent consumed soft drinks once in a week, 102 subjects that is 41.13 per cent consumed soft drinks once in a 15 day.  



Similar findings have been found in the study of John Sheila and D. Estherlydia (2007).

TABLE- XIV B

Reason for consumption and non consumption
	Reason for consumption (N= 248)
	N
	Per cent
	Reason for non consumption (N= 52)
	N
	Per cent

	Very tasty
	236
	95.16
	Not healthy
	50
	96.15

	Very appealing
	12
	4.84
	Costly
	2
	3.85

	Any other
	Nil
	0
	Any other
	Nil
	0

	Total
	248
	100
	Total
	52
	100




 Out of the 82.67 per cent who consumed soft drinks 95.16 per cent consumed soft drinks because it is tasty and 4.84 per cent consumed soft drinks because it is very appealing. Out of 17.33 per cent who did not consume soft drinks, 96.15 per cent did not consume soft drinks because it is not healthy and that is 3.85 per cent did not consume soft drinks because it is costly.


10. Details on consumption pattern of health drinks among the selected adolescent girls:



 Details on consumption pattern of health drinks among the selected adolescent girls is shown in table XV.

TABLE-XV

Details on consumption pattern of health drinks among the selected adolescent girls 
	Consumption of health drinks (N= 300)
	N
	Per cent
	Frequency of consumption (N= 194)
	N
	Per cent

	Yes
	194
	64.67
	Daily
	74
	38.14

	No 
	106
	35.33
	Alternate days
	86
	44.33

	Total
	300
	100
	Twice in a week
	34
	17.53

	
	
	
	total
	194
	100




From the above table, it was cleared that among 300 subjects,  64.67 per cent consumed health drinks and 35.33 per cent did not consume health drinks. Out of 64.67 per cent who consumed health drinks, 38.14 per cent consumed health drinks everyday, 44.33 per cent consumed health drinks every alternate day and 17.53 per cent consumed health drinks twice in a week.

11. Habit of food consumption in eating outlets and its frequency among the selected adolescent girls:



Habit of eating in eating outlets and its frequency among the selected adolescent girls is tabulated in table XVI
TABLE-XVI

Habit of food consumption in eating outlets and its frequency among the selected adolescent girls

	Consumption of food in eating outlets (N=300)
	N
	Per cent
	Frequency of eating (N=202)
	N
	Per cent

	Yes
	202
	67.33
	Once in a week
	74
	36.63

	No
	98
	32.67
	Once in 15 days
	64
	31.83

	Total
	300
	100
	Once in a month
	64
	31.83

	
	
	
	Total
	202
	100




From the above table this could be concluded that among the 300 subjects surveyed, 202 subjects liked to eat in eating outlets and 98 subjects that is 32.67 per cent did not like to eat in eating outlets.



Out of 202 subjects who liked to eat in eating outlets, 74 subjects that is 36.63 per cent ate in eating outlets once in a week, 64 subjects that is 31.83 per cent ate in eating outlets once in 15 days and remaining 64 subjects that is 31.83 per cent ate in eating outlets once in a month.

12. Frequency of consumption of food items among the adolescent girls:


Frequency of consumption of food items among the adolescent girls is described in table XVII.

TABLE- XVII
Frequency of consumption of food items among the adolescent girls:










N= 300

	Food items
	
Frequency of consumption


	
	Daily
	Once in a week
	Twice in a week
	Thrice in a week
	Fortnight
	Not at all

	
	N
	Per cent
	N
	Per cent
	N.
	Per cent
	N
	Per cent
	N
	Per cent
	N.
	Per cent

	Rice
	300
	100
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0

	Rice flakes
	77
	25.66
	58
	19.2
	29
	9.6
	10
	3.33
	72
	24
	54
	18

	Wheat
	266
	88.66
	15
	5
	5
	1.5
	10
	3.33
	5
	1.5
	Nil
	0.0

	Semolina
	Nil 
	0.00
	97
	32.33
	82
	27.33
	39
	13
	29
	9.67
	72
	24

	Vermicelli
	Nil 
	0.00
	97
	32.33
	82
	27.33
	39
	13
	29
	9.67
	72
	24

	Lentil dhal
	281
	93.67
	Nil 
	0.00
	Nil 
	0.00
	19
	6.33
	Nil 
	0.00
	Nil 
	0.00

	Green gram dhal
	4
	1.33
	140
	46.67
	54
	18
	10
	3.33
	82
	27.33
	10
	3.33

	Peas
	Nil 
	0.00
	92
	30.66
	82
	27.33
	39
	13
	73
	24.33
	15
	5

	Soy beans
	Nil
	0.0
	116
	38.67
	54
	18
	63
	21
	53
	17.67
	14
	4.67

	Agathi
	266
	88.66
	15
	5
	5
	1.5
	10
	3.33
	5
	1.5
	Nil
	0.0

	Amaranth
	40
	13.3
	74
	24.6
	178
	59.3
	8
	2.6
	Nil
	0.0
	Nil
	0.0

	Drum

Stick leaves
	16
	5.3
	94
	31.3
	184
	61.3
	6
	2
	Nil
	0.0
	Nil
	0.0

	Bottle

Gourd

Leaves
	Nil
	0.0
	Nil
	0.0
	206
	68.6
	82
	27.3
	10
	3.3
	2
	0.6

	Cabbage
	6
	2
	152
	50.6
	132
	44
	14
	3.3
	Nil
	0.0
	Nil
	0.0

	Spinach
	4
	1.33
	140
	46.67
	54
	18
	10
	3.33
	82
	27.33
	10
	3.33

	Beetroot
	4
	1.3
	146
	48.6
	Nil
	0.0
	Nil
	0.0
	148
	49.3
	2
	0.6

	Carrot
	24
	8
	222
	74
	50
	16.6
	4
	1.3
	Nil
	0.0
	Nil
	0.0

	Colocasia
	Nil
	0.0
	10
	3.33
	Nil
	0.0
	Nil
	0.0
	60
	20
	230
	76.67

	Potato
	300
	100
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0

	Onion
	300
	100
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0

	Radish
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	300
	100
	Nil
	0.0

	Yam
	Nil
	0.0
	10
	3.33
	Nil
	0.0
	Nil
	0.0
	60
	20
	230
	76.67

	Brinjal
	10
	3.3
	64
	21.3
	166
	55.3
	60
	20
	Nil
	0.0
	Nil
	0.0

	Cauliflower
	24
	8
	222
	74
	50
	16.6
	4
	1.3
	Nil
	0.0
	Nil
	0.0

	Bottle gourd
	178
	59.3
	96
	32
	24
	8
	2
	0.6
	Nil
	0.0
	Nil
	0.0

	Bitter gourd
	10
	3.3
	64
	21.3
	166
	55.3
	60
	20
	Nil
	0.0
	Nil
	0.0

	Drumstick
	12
	4
	80
	26.6
	204
	68
	4
	1.3
	Nil
	0.0
	Nil
	0.0

	Ladies 

Finger
	4
	1.3
	60
	20
	208
	69.3
	28
	9.3
	Nil
	0.0
	Nil
	0.0

	Pumpkin
	38
	12.6
	152
	50.6
	108
	36
	2
	0.6
	Nil
	0.0
	Nil
	0.0

	Parwar
	26
	8.6
	40
	13.3
	17
	56.6
	64
	21.3
	Nil
	0.0
	Nil
	0.0

	Apple
	6
	2
	104
	34.6
	178
	59.3
	12
	4
	Nil
	0.0
	Nil
	0.0

	Banana
	196
	65.3
	44
	31.3
	10
	3.3
	-
	-
	Nil
	0.0
	Nil
	0.0

	Grapes
	6
	2
	100
	33.3
	186
	62
	8
	2.6
	Nil
	0.0
	Nil
	0.0

	Guava
	2
	0.6
	94
	31.3
	196
	65.8
	8
	2.6
	Nil
	0.0
	Nil
	0.0

	Orange 
	10
	3.3
	172
	37.3
	164
	54.6
	14
	4.6
	Nil
	0.0
	Nil
	0.0

	Tomato
	300
	100
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0

	Lemon 
	26
	8.6
	40
	13.3
	17
	56.6
	64
	21.3
	Nil
	0.0
	Nil
	0.0

	Fish
	246
	82
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	Nil
	0.0
	54
	18

	Fowl
	15
	5
	170
	56.67
	16
	5.4
	Nil
	0.0
	45
	15
	54
	18

	Mutton
	Nil
	0.0
	120
	40
	Nil
	0.0
	Nil
	0.0
	126
	42
	54
	18

	Egg
	30
	10
	168
	56
	34
	11.33
	Nil
	0.0
	48
	16
	20
	6.67

	Milk 
	210
	70
	4
	1.33
	74
	24.67
	Nil
	0.0
	36
	12
	54
	18

	Curd
	30
	10
	45
	15
	Nil
	0.0
	150
	50
	75
	25
	Nil
	0.0

	Milk

products
	24
	8
	126
	42
	Nil
	0.0
	Nil
	0.0
	120
	40
	30
	10




From the above table this could be concluded that all the subjects that is 100 per cent ate rice daily.



  About 25.66 per cent ate rice flakes every day, 19.2 per cent ate once in a week, 9.6 per cent ate twice in a week, 3.33 per cent ate thrice in a week. 24 per cent consumed fortnightly. 18 per cent did not consume at all.



About 88.66 per cent consumed wheat every day, 5 per cent ate once in a week, 1.5 per cent ate twice in a week, 3.33 per cent ate thrice in a week.



None ate semolina every day, 33.33 per cent ate once in a week, 27.33 per cent ate twice in a week, 13 per cent ate thrice in a week, 9.67 per cent ate fortnightly, 24 per cent did not consume not at all.



None of them consumed vermicelli every day, 32.33 per cent consumed once in a week, 27.33 per cent consumed twice in a week, 13 per cent consumed thrice in a week, 9.67 per cent consumed fortnightly and 24 per cent did not consume at all.



About 93.67 per cent had lentil dhal every day and 6.33 per cent had lentil dhal thrice in a week



About 1.33 per cent ate green gram dhal every day, 46.67 per cent ate once in a week, 18 per cent ate twice in a week, 3.33 per cent ate thrice in a week, 27.33 per cent ate fortnightly and 3.33 per cent did not eat green gram dhal at all.



None of them consumed peas every day, 30.66 per cent consumed once in a week, 27.33 per cent consumed twice in a week, 13 per cent consumed thrice in a week



None of them had soy beans every day, 38.67 per cent had once in a week, 18 per cent had twice in a week, 21 per cent had in a week, 17.67 per cent had fortnightly and 4.67 per cent did not have at all.



About 88.66 per cent consumed agathi every day, 5 per cent ate once in a week, 1.5 per cent ate twice in a week, 3.33 per cent ate thrice in a week.



About 13.33 per cent ate amaranth every day,24.6 per cent ate once in a week, 59.3 per cent ate  twice in a week, 2.6 per cent ate thrice in a week



About 5.3 per cent had drum stick leaves every day, 31.3 per cent had once in a week, 61.3 per cent had twice in a week, 2 per cent had thrice in a week



None of them consumed bottle gourd leaves every day, 68.6 per cent consumed twice in a week, 27.3 per cent consumed thrice in a week, 3.33 per cent consumed fortnightly and 0.6 per cent did not consume at all.



About two per cent ate cabbage every day, 50.6 per cent ate once in a week, 44 per cent ate twice in a week, 3.3 per cent ate thrice in a week



Among the subjects 1.33 per cent ate spinach every day, 46.67 per cent ate once in a week, 18 per cent ate twice in a week,3.33 per cent ate thrice in a week, 27.33 per cent ate fortnightly and 3.33 per cent did not eat spinach at all.



About1.33 per cent had beet root every day, 48.6 per cent had once in a week, 49.3 per cent had fortnightly, 0.6 per cent did not have beet root at all.



About eight per cent ate carrot every day, 74 per cent ate rice once in a week, 16.6 per cent ate twice in a week, 1.3 per cent ate thrice in a week




About 3.33 per cent consumed colocasia once in a week, 20 per cent consumed fortnightly and 76.67 per cent did not consume at all.



Hundred per cent consumed potato and onion every day.



Every one consumed radish fortnightly.



About 3.33 per cent consumed yam once in a week, 20 per cent consumed fortnightly and 76.67 per cent did not consume at all.



About 3.33 per cent consumed brinjal every day, 21.3 per cent consumed once in a day, 55.3 per cent consumed twice in a week, 20 per cent consumed thrice in a week.



About eight per cent consumed cauliflower every day, 74 per cent consumed once in a week, 16.6 per cent consumed twice in a week, 1.3 per cent consumed thrice in a week.



The result depicts 59.3 per cent ate bottle gourd daily, 32 per cent ate once in a week, eight per cent ate twice in a week, 0.6 per cent ate thrice in a week.



About 3.33 per cent had bitter gourd, 21.3 per cent had once in a week, 55.3 per cent had twice in a week and 20 per cent had thrice in a week.



About 4 per cent had drum stick every day, 26.6 per cent had once in a week, 68 per cent had twice in a week, 1.3 per cent had thrice in a week, 1.3 per cent ate ladies finger every day, 20 per cent ate once in a week, 69.3 per cent ate twice in a week, 9.3 per cent ate thrice a week, 12.6 per cent consumed pumpkin every day, 50.6 per cent consumed once in a week, 36 per cent twice in a week, 0.6 per cent thrice in a week.



About 8.6 per cent had parwar every day, 13.3 per cent had once in a week, 56.6 per cent had twice in a week, 21.3 per cent had thrice in a week. Two per cent ate apple every day, 34.6 per cent ate once in a week, 59.3 per cent ate twice in a week, 4 per cent ate thrice in a week, 65.3 per cent consumed banana daily, 31.3 per cent consumed once in a week, 3.3 per cent consumed twice in a week, Two per cent ate grapes every day, 33.3 per cent ate once in a week, 62 per cent ate twice in a week, 2.6 per cent ate thrice in a week, 0.6 per cent had guava every day, 31.3 per cent had once in a day, 65.8 per cent had twice in a week, 2.6 per cent had thrice in a week, 3.33 per cent consumed orange every day, 37.3 per cent consumed once in a week, 54.6 per cent consumed twice in a week and 4.6 per cent consumed thrice in a week.



All the subjects consumed tomato, 8.6 per cent ate lemon daily, 13.3 per cent ate once in a week, 56.6 per cent ate twice in a week, 21.3 per cent ate thrice in a week.



About 82 per cent consumed fish every day, 18 per cent did not consume at all, Five per cent ate fowl (chicken) daily, 56.67 per cent ate once in a week, 5.4 per cent ate twice in a week, 15 per cent ate fortnightly and 18 per cent did not eat at all, 40 per cent had mutton once in a week, 42 per cent had fortnightly and 18 per cent did not have mutton at all, Ten per cent consumed egg every day, 56 per cent consumed ate once in a week, 11.33 per cent consumed twice in a week, 16 per cent consumed fortnightly, 6.67 per cent did not consume egg at all, 70 per
cent drunk milk every day, 12 per cent drunk occasionally and 18 per cent did not drink milk at all, Ten per cent consumed curd every day, 15 per cent consumed curd once in a week, 50 per cent consumed twice in a week, 25 per cent consumed curd fortnightly, Eight per cent had milk products every day, 42 per cent had once in a week, 40 per cent had fortnightly and 10 per cent did not have any type of milk products at all. 
13. Habit of taking vitamin/ mineral supplements, among the selected adolescent girls:



 Habit of taking vitamin/ mineral supplements, among the selected adolescent girls is tabulated in table XVIII A and XVIII B
TABLE-XVIII A
Habit of taking vitamin/ mineral supplements










N= 300

	Intake of supplements 
	N
	Per cent

	Yes
	22
	7.33

	No
	278
	92.67

	Total
	300
	100




 From the above table this could be concluded that among the 300 subject surveyed, 7.33 per cent took supplements 92.67 per cent did not take any supplements.






TABLE- XVIII B

 Frequency and reason for consumption










N= 22

	Frequency of consumption
	N
	Per cent
	Reason for consumption
	N 
	Per cent

	Alternate days
	12
	54.54
	Doctor prescribed
	20
	90.91

	Once in a week
	6
	27.27
	Family member suggested
	2
	9.09

	Twice in a week
	4
	18.18
	Any other
	Nil
	0

	Total
	22
	99.99
	Total
	22
	100




 Out of 7.33 per cent who took supplements, 54.54 per cent took supplement every alternative days. 27.27 per cent took supplement once in a week and 18.18 per cent took supplement twice in a week. Out of 7.33 per cent who took supplements, 90.91 per cent took supplement because doctor prescribed them and 9.09 per cent took supplement because their family member suggested them.
C) Personal details:
1. Information regarding age of menarche and regularity of menstrual cycle, among the selected adolescent girls:



 Detail information on menstrual cycle, among the selected adolescent girls is tabulated in table XIX A, XIX B and XIX C

TABLE-XIX A

 Age of menarche, regularity and duration of menstrual cycle









N= 300
	Age of menarche
	N
	Per cent
	Regularity of details
	N
	Per cent
	Duration
	N
	Per cent

	<12 years
	122
	40.67
	Regular
	264
	88
	<3 days
	10
	3.33

	12-14 years
	160
	53.33
	Irregular
	36
	12
	3-5 days
	242
	80.67

	>14 years
	18
	6
	Total
	300
	100
	>5 days
	48
	16

	Total
	300
	100
	
	
	
	Total
	300
	100




 From the above table this could be concluded that among 300 subjects,  40.67 per cent got their menarche before the age of 12 years,  53.33 per cent got their menarche between 12-14 years and 6 per cent got their menarche after the age of 14 years. From the above table it was observed that out of the 300 subjects surveyed, 88 per cent were having their normal regular menstrual cycle and 12 per cent were having irregular menstrual cycle. From the above table this was cleared that out of the 300 subjects surveyed, 3.33 per cent were getting their menstrual cycle for less than 3 days; 80.67 per cent were getting their menstrual bleeding or 3 to 5 days; and16 per cent were getting their menstrual bleeding for more than 5 days.






TABLE- XIX B

Discomfort during menstrual cycle
	Discomfort during menstrual cycle (N= 300)
	N
	Per cent
	Type of discomfort (N= 228)
	N
	Per cent

	Yes
	228
	76
	Stomach ache
	156
	68.43

	No
	72
	24
	Back pain
	58
	25.43

	Total
	300
	100
	Any other
	14
	6.14

	
	
	
	Total
	228
	99.99




 From the above table this could be concluded among the 300 subjects, 76 per cent were suffering from discomfort during menstrual cycle and 24 per cent were not suffering from any type of discomfort during menstrual cycle. Out of these 228 subjects, 68.43 per cent were suffering from stomach pain, 25.43 per cent were suffering from back pain and 6.14 per cent were suffering from leg and thigh pain etc.

TABLE-XIX C

 Treatment taken to relief the discomfort
	Treatment taken (N= 228)
	N
	%
	Type of treatment taken (N= 84)
	N
	%

	Yes
	84
	36.84
	Home made remedy
	36
	42.86

	No
	144
	63.16
	Doctor’s prescribed tablets
	48
	57.14

	Total
	228
	100
	Total
	84
	100




 From the above table this was seen that out of 228 subjects who were suffering from discomfort during their menstrual cycle, 36.84 percent were taking some treatment to relief the discomfort and 63.16 per cent were not taking any type of treatment to relief the discomfort. Out of 84 subjects who were taking treatment to relief the discomfort , 42.86 per cent took home remedy to relief the discomfort and 57.14 per cent took doctor’s prescribed tablets to relief the discomfort .

2. Special foods included or avoided during menstrual cycle among the selected adolescent girls:


From the above data collected, this could be concluded that none of the subjects were taking any type of the special foods during their menstrual cycle and none of the subjects were avoiding any type of the special foods during their menstrual cycle.

3. Details regarding type of discomfort before menstrual cycle among the selected adolescent girls



Details regarding type of discomfort before menstrual cycle among the selected adolescent girls is given in table XX.

TABLE- XX
Details regarding type of discomfort before menstrual cycle
	Discomfort before menstrual cycle (N= 300)
	N


	Per cent
	Types of discomfort (N= 122)
	N
	Per cent

	Yes
	122
	40.67
	Heaviness of body
	50
	40.98

	No
	178
	59.33
	Stomach pain
	58
	47.54

	Total
	300
	100
	Any other
	14
	11.47

	
	
	
	Total
	122
	99.99




From the above table this was cleared that among the 300 subjects surveyed, 40.67 per cent felt some discomfort before menstrual cycle and 59.33 per cent did not suffer from any type of discomfort before their menstrual cycle. Among the 40.67 per cent who suffered from discomfort before menstrual cycle, 40.98 per cent suffered from heaviness of body, 47.54 per cent suffered from stomach pain and 11.47 per cent suffered from changes in mood, dryness of face etc.

4. Details regarding physical exercise during menstrual cycle among the selected adolescent girls:


From the data collected this could be concluded that among the 300 subjects surveyed none of them were interested in during physical exercise during their menstrual cycle.

5. Details regarding personal habits


. Details regarding personal habits, period of occurrence and the reasons are described in table XXI A and XXI B

TABLE- XXI A
Types of Personal habits
	Personal habits (N= 300)
	N
	Per cent
	Types of habits (N= 118) 
	N
	Per cent

	Yes 
	118
	39.33
	Chewing gums
	108
	91.52

	No
	182
	60.67
	Pan parag chewing
	10
	8.47

	Total
	300
	100
	Smoking
	Nil
	0.00

	
	
	
	Alcohol
	Nil
	0.00

	
	
	
	Total
	118
	99.99




 From the above table it was seen among the 300 subjects surveyed, 33.39 per cent were having some personal habits and 60.67 per cent were not having any type of personal habits. From the above table it was cleared that out of 33.39 per cent who were having some habit, among them 91.52 per cent were having the habit of taking chewing gums often and 8.47 per cent were consuming pan parag. None of them were having the habits of smoking or alcohol consumption, it may be because, all the subjects selected were female.

TABLE- XXI B

Period of occurrence and Reasons











N= 118

	Period of occurrence 
	N
	Per cent
	Reasons
	N
	Per cent

	Last few months
	40
	33.90
	Stress
	60
	50.85

	>1 year
	28
	23.73
	Peer pressure
	38
	32.20

	>3 years
	50
	42.37
	Any other
	20
	16.95

	Total
	118
	100
	Total
	118
	100




 From the above table it was cleared that, out of 33.39 per cent who were having some personal habit, 33.90 per cent had developed the habits before few months, 23.73 per cent had developed the habit before one year and 42.37 per cent were continuing the habit for more than three years.

From the above table this could also be concluded that out of 33.39 per cent who were having some personal habits, among them 50.85 per cent had developed the habit because of stress and 32.20 per cent had developed the habit because of peer pressure and 16.95 per cent had developed the habit because of its taste.

D) Family and personal history of diseases:

1) Family history of diseases:



Details regarding family history of diseases and family members suffering and time of occurrence is shown in table XXII.
TABLE XXII

Details regarding family history of diseases










N= 300

	Name of the disease


	Family members affected
	Period of occurrence

	
	Parents
	Grand parents
	Any other
	0-1 year
	2-3 years
	>3 years

	
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent

	Diabetes
	15
	5
	45
	15.00
	10
	3.33
	Nil
	0.00
	10
	14.28
	60
	85.71

	obesity
	40
	13.33
	15
	5.00
	Nil
	0.00
	10
	18.18
	25
	45.45
	20
	36.36

	Hypertension
	20
	6.67
	45
	15.00
	Nil
	0.00
	Nil
	0.00
	25
	38.46
	40
	61.54

	Asthma
	Nil 
	0.00
	25
	8.33
	10
	3.33
	Nil
	0.00
	Nil
	0.00
	35
	100.00

	Heart disease
	20
	6.67
	60
	20.00
	Nil
	0.00
	10
	12.5
	30
	37.5
	40
	50

	Cancer
	Nil
	0.00
	20
	6.67
	5
	1.67
	Nil
	0.00
	Nil
	0.00
	25
	100

	Ulcer
	17
	5.67
	22 
	7.33
	Nil
	0.00
	Nil 
	0.00
	20
	51.28
	19
	48.72

	Renal disease
	Nil
	0.00
	Nil


	0.00
	7
	2.33
	Nil
	0.00
	7
	100.00
	Nil
	0.00

	Thyroidism
	11
	3.67
	Nil
	0.00
	24
	8
	Nil
	0.00
	25
	71.43
	10
	28.57




From the above table this could be stated that five per cent of the subjects’ parents and 15 per cent of their grand parents were suffering from diabetes. Among them 14.28 per cent were suffering from last 2-3 years and 85.71 per cent were suffering from last 3 years.



About 13.33 per cent of the subjects’ parents and five per cent of their grand parents were suffering from obesity. Among them 18.18 per cent were suffering from last year, 45.45 per cent were suffering from last 2-3 years, 36.36 per cent were suffering from last 3 years.



About 6.67 per cent of the subjects’ parents and 15 per cent of their grand parents were suffering from blood pressure. Among them per cent were suffering from last 2-3 years and per cent were suffering from last 3 years.



Almost 8.33 per cent of the subjects’ parents and 3.33 per cent of their grand parents were suffering from asthma. Among them 100 per cent were suffering from last 3 years.



With regard to heart problems 6.67 per cent of the subjects’ parents and 15 per cent of their grand parents were suffering from heart disease. Among them per cent were suffering from last 2-3 years and per cent were suffering from last 3 years.



About 6.67 per cent of the subjects’ grand parents and 1.67 per cent of other family members were suffering from cancer. All of them per were suffering from last 3 years.



When peptic ulcer is concerned about 1.67 per cent of the subjects’ parents were suffering from ulcer. All of them were suffering from last 3 years. 



Almost 2.33 per cent of the subjects’ grand parents were suffering from renal disease. All of them were suffering from last 3 years. 



About 3.67 per cent of the subjects’ grand parents and 8 per cent of other family members were suffering from blood pressure. Among them 71.43 per cent were suffering from last 2-3 years and28.57 per cent were suffering from last 3 years.
2) Personal history of diseases:



Details regarding personal history of diseases and its period of occurrence is tabulated in table XXIII.

TABLE- XXIII


Details regarding personal history of diseases

	Name of the disease
	No.
	Per cent
	Period of occurrence

	
	
	
	0-1 year
	2-3 year
	>3 year

	
	
	
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent

	Diarrhoea
	18
	6.00
	-
	-
	-
	-
	6
	100.00

	Malaria
	32
	10.66
	-
	-
	12
	37.50
	20
	62.50

	Typhoid
	54
	18.00
	-
	-
	20
	37.03
	34
	62.96

	Chicken pox
	62
	20.66
	12
	19.35
	30
	48.39
	20
	32.26

	Small pox
	10
	3.33
	-
	-
	6
	60.00
	4
	40.00

	Asthma
	12
	4.00
	-
	-
	-
	-
	12
	100.00

	Allergy
	40
	13.33
	-
	-
	20
	50.00
	20
	50.00

	Anaemia
	40
	13.33
	-
	-
	10
	25.00
	30
	75.00

	Obesity
	14
	4.66
	-
	-
	-
	-
	14
	100.00

	Ulcer
	18
	6.00
	-
	-
	10
	55.56
	8
	44.44




From the above table, this could be concluded that among the 300 subjects surveyed out of them 6 per cent suffered from diarrhoea before 3 years, 10.66 per cent suffered from malaria and among these 10.66 per cent 37.50 per cent had suffered 2-3 years back and 62.50 per cent had suffered before 3 years. 18 per cent had suffered from typhoid, out of that 37.03 per cent suffered before 2-3 years and 62.96 per cent suffered before 3 years. 20.66 per cent suffered from chicken pox, out of that 19.35 per cent suffered, 48.39 per cent suffered before 2-3 years and 32.26 per cent suffered before 3 years. 3.33 per cent suffered from small pox, out of that 60 per cent suffered before 2-3 years and 40 per cent suffered before 3 years. Approximately four per cent suffered from asthma and they were suffering for last 3 years. 13.33 per cent suffered from allergy, out of them 50 per cent were suffering from last 2-3 years and remaining 50 per cent were suffering for more than three years. 13.33 per cent were suffering from anaemia, out of them 25 per cent were suffering from last 2-3 years and 75 per cent were suffering from last 3 years. Almost 4.66 per cent were suffering from obesity and all of them were suffering from last 3 years. Six per cent were suffering from ulcer and out of them 55.56 per cent were suffering from last 2-3 years period and 44.44 per cent were suffering from last three years.
     E) Details regarding health and exercise:

1. Details regarding indoor games played among the selected adolescent girls:



 Details regarding playing indoor games and duration of playing among the selected adolescent girls is described in table XXIV

TABLE-XXIV
Details regarding playing indoor games 

	Playing indoor game (N= 300)
	N
	Per cent
	Duration (N= 106)

(minutes)
	N
	Per cent

	Yes
	106
	35.33
	<30 
	20
	18.87

	No
	194
	64.67
	30-45 
	80
	75.47

	Total
	300
	100
	>45
	6
	5.66

	
	
	
	Total
	106
	100




From the above table, it was observed that out of 300 subjects surveyed 35.33 per cent were playing indoor games and 64.67 per cent were not playing indoor games. From the above table it was cleared that among the 106 subjects who played indoor games, 18.87 per cent played for less than 30 minutes, 75,47 per cent played for 30 to 45 minutes and 5.66 per cent played for more than 45 minutes.

2. Details regarding outdoor games played by the selected girls:



 Details regarding playing outdoor games or not and duration of playing among the selected adolescent girls is shown in table XXV

TABLE-XXV
 Outdoor games  played by the selected adolescent girls
	Playing outdoor games (N= 300)
	No
	Per cent
	Duration (N= 96)

(minutes)
	N
	Per cent 

	 Yes
	96
	32.00
	<30
	14
	14.58

	No
	204
	68.00
	30-45 
	74
	77.08

	Total
	300
	100
	>45 
	8
	8.33

	
	
	
	Total
	96
	99.99




From the above table, it was clear that among 300 subjects surveyed, 32 per cent played outdoor games and 68 per cent did not play any out door games. From the above table it was depicted that out of 96 subjects 14.58 per cent played outdoor games for less than 30 minutes per day, 77.08 per cent played out door games for 30 to 45 minutes per day, and 8.33 per cent played outdoor games for more than 45 minutes daily.
 3. Exercise pattern among the selected adolescent girls. 



 Details regarding doing regular exercise or not and reason for not doing regular exercise and duration of exercise among the selected adolescent girls is tabulated in XXVI A and XXVI B
TABLE-XXVI A

 Exercise pattern of the selected adolescent girls

	Regular exercise (N= 300)
	N
	Per cent
	Type of exercise (N= 142)
	N
	Per cent
	Duration in minutes (N=142)
	N
	Per cent

	Yes 
	142
	47.33
	Mild
	112
	78.87
	<30 
	62
	43.66

	No
	156
	52.67
	Moderate 
	28
	19.72
	30-45
	78
	54.93

	Total
	300
	100
	Severe
	2
	1.40
	>45 
	2
	1,41

	
	
	
	Total
	100
	99.99
	Total
	142
	100




From the above table, this could be concluded that among the 300 subjects surveyed, 47.33 per cent did regular exercise and 52.67 per cent did not do any regular exercise. From the above table, this could be concluded that out of the 142 subjects who did regular exercise 78.87 per cent did mild type of exercise, 19.72 per cent did moderate type of exercise regularly and 1.40 per cent did severe type of exercise regularly.
TABLE- XXVI B


Reasons for not doing regular exercise










N= 156

	Reasons
	N
	Per cent

	Lack of time
	!56
	100

	Having physical problem
	Nil
	0

	Any other
	Nil
	0

	Total
	156
	100


.



From the above table this could be depicted that out of the 142 subjects who did regular exercise, 43.66 per cent did regular exercise for less than 30 minutes, 54.93 per cent did regular exercise for 30 to 45 minutes and 1.41 per cent did regular exercise for more than 45 minutes daily. From the above table, this could be concluded that 156 subjects who did not do regular exercise all of them were having lack of time and for this reason they did not do regular exercise.

F) Nutritional status of the selected subjects:
1. Anthropometric assessment of the selected adolescent girls:

I) Height of the selected subjects



Assessment of the height of the selected subjects is given in table in table XXVII
TABLE- XXVII
Assessment of the height of the selected subjects








(13-15 years, N= 140)









(16- 18 years, N= 160)
	Height (cm)
	13 years
	14 years
	15 years
	16 and above

	
	N 
	Per cent
	N
	Per cent
	N
	Per cent
	N
	Per cent

	<145
	10
	7.14
	Nil 
	Nil
	Nil 
	Nil
	Nil 
	Nil

	!45- 150
	20
	14.28
	22
	13.75
	Nil 
	Nil
	Nil 
	Nil

	150-155
	Nil 
	Nil
	30
	18.75
	41
	29.29
	56
	35

	155-160
	Nil 
	Nil
	Nil 
	Nil
	17
	12.14
	80
	50

	>160
	Nil 
	Nil
	Nil 
	Nil
	Nil 
	Nil
	24
	15

	Total
	N= 140, Per cent= 100
	160
	100

	Reference value
	153.44
	155.04
	155.98
	156.00


* NCHS; 2009



From the above table, this could be concluded that among the 300 subjects surveyed, 7.14 per cent of 13 years were less than 145 cm, 14.28 per cent of age group were  between 145 to 150 cm, 13.75 per cent of age group 14 years were  between 145 to 150 cm, 18.75 per cent of 14 years age group were  between 150 to 155 cm and 29.29 per cent 15 years age group were  between 150-155 cm and 35 per cent of 16 and above were  between 150-155 cm. 12.14 per cent of 15 years age were between 155-160 cm and 50 percent of 16 and above age group were between 155-160 cm and 15 per cent of 16 and above age group were more than 160 cm. About 21.42 per cent of 13 years age were below the normal height. About 13.75 per cent of years14 were below the normal height.  About 29.29 per cent of 15 years age group were below the normal height and 35 per cent of 16 and above age group were below the normal height.

II) Weight of the selected subjects:



Weight of the selected subjects is given in table XXVIII

TABLE XXVIII
Weight of the selected subjects







N= 300
	Weight (kg)


	13-15 years(N= 140)
	16-18 years(N= 160)

	
	N


	Per cent
	N


	Per cent



	45-50 
	66
	47.12
	Nil
	Nil

	50-55
	35
	25.00
	79
	49.37

	55-60
	29
	20.71
	65
	40.62

	60-65
	10
	7.14
	10
	6.25

	>65
	Nil
	Nil
	6
	3.75

	Total
	140
	100
	160
	99.99

	Reference weight (kg)
	47.6
	52.1


* ICMR; 2009




From the above table this could be concluded that among the 140 subjects in the age group of 13-15 years 47.12 per cent weighed between 45 to 50 kg, 25 per cent weighed between 50 to 55 kg, 20.71 per cent weighed between 55 to 60 kg, 7.14 per cent weighed between 60-65 kg and none of them weighed more than 65 kg. Reference weight for the age group of 13-15 years is 47.6 kg and around 47.12 per cent weighed in between 45-50 kg and none of them weighed below 45 kg. And among the 160 subjects in the age group of 16-18 years 49.37 per cent weighed between 50-55 kg, 40.62 per cent weighed between 55-60 kg, 6.25 per cent weighed between 60-65 kg and 3.75 per cent weighed more than 65 kg. Reference weight for the age group of 16-18 years is 52.1 kg and 49.37 per cent weighed in between 50-55 kg. None of them weighed below 50 kg. 
III) BMI of the selected subjects:


BMI of the selected subjects is shown in table XXIX
TABLE- XXIX
Assessment of the BMI of the selected subjects










N= 300
	BMI Grades
	Number
	Per cent

	< 5 per centile- underweight
	10
	3.33

	5-85 per centile  - normal
	240
	80.00

	85- 95 per centile- over weight
	50
	16.67

	> 95 per centile  - obese
	Nil
	Nil

	Total
	300
	100


*ICMR; 2009


From the above table this could be concluded among 300 subjects surveyed, 13.33 per cent were under weight, 80 per cent were having normal BMI, 16.67 per cent were over weight and no one is obese. 13.33 per cent of the subjects were below 5 per centile and they were under weight and none of them were above 95 per centile so none of them were obese.



Similar findings have been seen in the study of Wang Youfa et. al (2002). 

IV) Mid arm circumference of the selected subjects



 Mid arm circumference of the selected subjects is tabulated in table XXX
TABLE XXX

Mid arm circumference of the selected subjects











N= 300

	Mid arm circumference (cm)
	Number
	Per cent

	20-25
	246
	82.00

	25-30
	52
	17.33

	>30
	2
	0.67

	Total
	300
	100




From the above table this could be concluded that, among the 300 subjects surveyed, 82 per cent were having mid arm circumference in between 20 to 25 cm, 17.33 per cent were having mid arm circumference in between 25-30 cm, and 0.67 per cent were having mid arm circumference more than 30 cm. Generally mid arm circumference below 17 cm is considered as undernutrition (according to ICMR; 1989) and none of the subjects are having mid arm circumference below 17 cm.

V) Assessment of chest circumference of the selected subjects



Assessment of chest circumference of the selected subjects is described in table XXXI
TABLE- XXXI
Assessment of chest circumference of the selected subjects









N= 300
	Chest circumference (cm)
	Number 
	Per cent

	80-85
	68
	22.67

	85-90
	206
	68.67

	90-95
	16
	5.33

	>.95
	10
	3.33

	Total
	300
	100




From the above table this could be concluded that among 300 subjects surveyed, 22.87 per cent were having chest circumference in between 80-85 cm, 68.67 per cent were having chest circumference in between 85 to 90 cm, 5.33 per cent were having chest circumference in between 90 to 95 cm, 3.33 per cent were having chest circumference more than 95 cm.

2. Clinical assessment of the selected adolescent girls 


Clinical assessment of the selected adolescent girls is shown in table XXXII
TABLE- XXXII

Clinical assessment of the selected adolescent girls









N= 300

	Presence of clinical  signs
	Number
	Per cent

	Yes
	Nil
	0.00

	No
	100
	100

	Total
	100
	100




From the above table, this could be concluded that among the 300 subjects surveyed none of them were having any deficiency symptoms, all of them were free from clinical signs and symptoms.
3. Food intake among the selected adolescent girls:


Food intake among the selected adolescent girls is tabulated in table XXXIII






TABLE- XXXIII
Per day food consumption among the selected adolescent girls (13-18 years)












N= 30
	Food groups
	RDA (ICMR, 1989)
	Actual intake 
	Percentage deficit/ excess

	Cereals

Pulses

Green leafy vegetables

Other vegetables

 Root and tubers

Fruits 

Milk and milk products

Meat, Fish and eggs

Fats and oils

Sugar and jaggery
	300

60

100

100

100

100

500

50

25

30
	205

25

29

104.67

120

99.7

47

72.63

29.86

6.00
	-31.66

-58.33

-71.00

+4.67

+20.00

-0.27

-90.60

+45.26

+4.86

-80.00




From the above table this could be concluded that mean food consumption per day was below the recommended values. In case of cereals it were 31.66 per cent deficit, consumption of pulses were 57.78 per cent deficit, green leafy vegetables consumption were 70.57 per cent deficit, other vegetables consumption were 4.67 per cent in excess, root and tubers consumption were 20 per cent in excess, consumption of fruits were 0.27 per cent deficit, consumption of milk and milk products were 88.13 per cent deficit, consumption of meat, fish and eggs were 9.21 per cent deficit, consumption of fats and oils were 0.46 per cent deficit and in case of sugar and jaggery it were 80 per cent deficit.



Similar finding have been seen in the study of Chatterjee Pradip and Mazumdar Uma (2009).

4. Nutrient intake of the selected adolescent girls (13-15 years)


Nutrient intake of the selected adolescent girls is given in table XXXIV A and XXXIV B.

TABLE-XXXIV A
Nutrient intake of the selected adolescent girls (13-15 years)










N= 14

	Nutrients
	Recommended allowances (ICMR, 2009)
	Actual intake
	Per cent of deficit/ excess

	Energy(kcal)

Protein(g)

Fat(g)

Calcium(mg)

Iron(mg)

Folic acid (mcg)

B- carotene (mcg)

Riboflavin (mg)

Thiamine (mg)

Ascorbic acid (mg)

Niacin (mg)
	2328

51.9

20

700

27

160

4800

1.2

1.0

50

14
	1258

45

33

591

9.8

44

1757

1.76

0.87

110

9.2
	-45.96

-13.29

+65

-15.57

-63.70

-72.5

-63.39

+46.67

-13

+120

-34.28




From the above table this could be concluded that the intake of nutrients were below the recommended allowances. In case of energy it was 45.96 per cent deficit, protein was 13.29 per cent deficit, fat was 65 per cent in excess, calcium was 15.57 per cent deficit, iron was 63.70 per cent deficit, folic acid is 72.5 per cent deficit, riboflavin was 46.67 per cent in excess, thiamine was 13 per cent deficit, ascorbic acid was 120 per cent in excess, niacin was 34.28 per cent deficit.
TABLE- XXXIV B

Nutrient intake of the selected adolescent girls (16-18 years)










N= 16

	Nutrients
	Recommended allowances (ICMR, 2009)
	Actual intake 
	Percentage of deficit/ excess

	Energy(kcal)

Protein(g)

Fat(g)

Calcium(mg)

Iron(mg)

Folic acid (mcg)

B- carotene (mcg)

Riboflavin (mg)

Thiamine (mg)

Ascorbic acid (mg)

Niacin (mg)
	2070

52.1

15

600

26

200

4800

1.2

1.0

50

14
	1402

44

36

574

10

49

2113

1.44

0.86

100

8.8
	-32.27

-15.38

+140

-4.33

-61.53

-75.5

-55.97

+20

-14

+100

-37.14




From the above table this could be concluded that the intake of nutrients were below the recommended allowances. In case of energy it was 32.27 per cent deficit, protein was 15.38 per cent deficit, fat was 140 per cent in excess, calcium was 4.33 per cent deficit, iron was 61.53 per cent deficit, folic acid is 75.5 per cent deficit, riboflavin was 20 per cent in excess, thiamine was 14 per cent deficit, ascorbic acid was 100 per cent in excess, niacin was 37.14 per cent deficit.



Similar findings have been seen in the study of Goyle Anuradha and Yanendra Ira (2009). 

5. Bio-chemical assessment of the selected adolescent girls
I) Estimation of haemoglobin level of the selected subjects:


Estimation of haemoglobin level of the selected subjects is tabulated in table XXXV
TABLE- XXXV
Estimation of haemoglobin level of the selected subjects










N= 300

	Haemoglobin level (g/ dl) 

(WHO, 1989)
	Number
	 Per cent

	<7- severe
	Nil
	0.00

	7-9 – moderate
	24
	8.00

	9-11- mild
	164
	54.67

	>11- normal
	112
	37.33

	Total
	300
	100




From the above table it was cleared that among 300 subjects surveyed, 8.00 per cent were having haemoglobin level between 7-9 g/dl, 54.67 per cent subjects were having haemoglobin level between 9-11 g/dl, and 37.33 per cent were having haemoglobin level more than 11 gm/dl. But none of the subjects were having haemoglobin level less than 7 g/dl that means none of them are suffering from severe anaemia.



Similar findings have been found in the study of Gawarikar R.S and Tripathi, BC (2002)

II) Estimation of blood glucose level among the selected subjects:



Estimation of random blood glucose level among the selected subjects is shown in table XXXVI
TABLE- XXXVI
Estimation of random blood glucose level among the selected subjects








N= 30
	Random blood glucose level (mg/dl)
	Number
	Per cent

	<80
	2
	6.67

	80-120
	28
	93.33

	>120 
	Nil
	0.00

	Total
	30
	100




From the above table this was observed that among the 30 subjects (one- tenth of the total subjects) 6.67 per cent were having random blood glucose less than 80 mg/dl and 93.33 per cent were having random blood glucose level in between 80-120 mg/dl. None of them were having blood glucose level more than 120 mg/dl. Normal level of random blood glucose is 120 mg/dl. So, none of the subject is diabetic.



Similar findings have been found in the study of Rizzo S. Nico et. al(2008),

6. Measurement of blood pressure level among the selected subjects


Check up of blood pressure among the selected subjects was done and the received data is described in table XXVII.

TABLE- XXVII
Measurement of blood pressure level of the selected subjects










 
N= 300
	Systolic blood pressure(mmHg)
	Number
	Per cent
	Diastolic blood pressure(mmHg)
	Number
	Per cent

	<100
	Nil
	Nil
	<60
	Nil
	Nil

	100-110
	Nil
	Nil
	60-70
	Nil
	Nil

	110-120
	198
	66.00
	70-80
	198
	66.00

	>120
	102
	34.00
	>80
	102
	34.00

	Total
	300
	100.00
	Total
	300
	100.00




From the above table this was observed that among 300 subjects,  that is 66 percent were having systolic blood pressure between 110-120 mmHg and  34 per cent were having systolic blood pressure more than 120 mm Hg. 66 per cent were having diastolic pressure between 70-80mmHg and 34 per cent were having above 80 mmHg. Normal blood pressure level is 120-80 mm Hg. So, 34 per cent were having blood pressure level above the normal level. 



Similar findings have been seen in the study of Dholpuria Rajesh, Sadik Raja, Gupta BK, and Chachan CK. (2007).
V. SUMMARY AND CONCLUSION


 The present study entitled “Food habits and Nutritional status of adolescent girls in Kolkata”, the data were collected through random sampling method which revealed the food consumption pattern and common health problems among the adolescent girls of age group between 13-18 years. This information was obtained by using a pre- structured questionnaire for 300 subjects from three higher secondary schools situated at north and central Kolkata.  Information was collected through questionnaire on socio- economic background, dietary pattern, personal details which consists information about the family background, socio- economic status, food consumption pattern, details regarding their menstrual cycle, personal habits, family and personal history of diseases, details regarding their health and exercise pattern. For all the subjects anthropometric measurements, clinical assessment and biochemical assessment like blood haemoglobin level and blood glucose level (N=30) were checked and blood pressure was also recorded for all of them. The salient findings of the present study revealed the following results:
1. Among the randomly selected subjects 46.67 per cent belong to the 13-15 years age group and 53.33 per cent belong to 16-18 years age group. . About 78.67 per cent of the selected subjects were from nuclear family and 21.33 per cent were from joint family. All the randomly selected subjects belonged to high income group families earning more than 14,500 rupees (HUDCO; 2007).

2. Among the selected subjects 11.33 per cent were vegetarian, 82 per cent non vegetarian, 6.67 per cent were ova-vegetarian. 
3. About 70.00 per cent of the selected subjects parents had completed their graduation, 26.67 per cent had completed their post graduation, 3.33 per cent had completed up to their doctorate degree. None of them had stopped their education up to higher secondary level.
6. It was observed that among the selected subjects 83.33 per cent consumed  three meals per day and 16.67 per cent consumed four meals per day. This was also observed that 25.33 per cent skipped breakfast and 74.67 per cent did not skip their breakfast. It was also seen that 72.00 per cent ate in between meals and 28.00 per cent did not eat in between meals.

7. This was also cleared that most of the selected subjects had less amount of water. 37.33 per cent had less than 6 glasses pf water, 56.67 per cent consumed water between 6-8 glasses and only six per cent consumed more than eight glasses of water.

8. This was seen that 82 per cent of the selected subjects and consumed milk most of them 68.3 per cent consumed milk once in a day  and most of them 73.17 per cent consumed milk because it is good for health. 18 per cent of the selected subjects did not consume milk at all and most of them(62.96 per cent) did not consume milk because it is not tasty for them. 

9. About 98.67 per cent of the subjects consumed fruits and 1.33 per cent did not consume fruits. Out of 98.67 per cent who consume fruits, 49.32 per cent consumed fruits daily and 45.94 per cent consumed fruits every alternative days and 4.73 per cent consumed fruits once in a week.  Out of 98.97 per cent who consumed fruits, 70.95 per cent eat fruits because its good for health and 86 subjects 29.05 per cent eat fruits because it is tasty. About 1.33 per cent did not consume fruits because it is not appealing for them. 

10. Almost 93.33 per cent liked vegetables in meals and they like it in curry form and most of them (97.14 per cent) consumed vegetables every day and maximum (92.86 per cent) like vegetables because it is good for health. 6.67 per cent did not like vegetables and most of them(70 per cent)did not consume vegetables because it was not appetizing for them.

11. In the case of consumption of fast foods, 74.67 per cent consumed fast foods and most of them (91. 96 per cent) consumed because of its good taste and most of them (66.96 per cent) consumed fast food once in a week and 25.33 per cent did not consume fast food because it is not healthy.

12. With regard to consumption of soft drinks, 82.67 per cent consumed soft drinks and among them 95.16 per cent consumed because it is tasty and most of them (54.83) per cent consumed it once in a week. 17.33 per cent of the selected subjects did not consume soft drinks and almost all of them (96.15 per cent) did not consume because it is not good for health.

13. Around 64.67 per cent of the selected subjects drunk health drinks and generally they consumed every alternative days (44.33) per cent and 35.33 per cent did not consume heath drinks. And it was also observed that only 7.33 per cent of the selected subjects took vitamin/ mineral supplements and most of them (54.54 per cent) took supplements every alternative days and 90.91 per cent consumed supplements because of doctor’s prescription and 92.67 per cent did not take any type of vitamin or mineral supplements.

14. Among the selected adolescent girls it was observed that all of them ate rice daily and 88.6 per cent ate wheat also every day. 93.7 per cent consumed lentil dhal every day, 88.6 per cent consumed agathi every day, all of them consumed potato, onion and tomato every day, 82 per cent consume fish everyday and 70 per cent consume milk every day.

15. Most of the selected subjects (53.33 per cent) got their menarche at the age between 12-14 years and for 88 per cent of the subject were having their normal menstrual cycle and for 80.67 per cent the duration for menstrual cycle were for 3-5 days. 76 per cent of the subjects felt discomfort during their menstrual cycle and they (68.43 per cent) mainly had stomach ache during that period. Among those who were having physical discomfort 36.84 per cent of them were taking treatment mainly home made remedy (42.86 per cent) and doctor’s prescribed tablets (57.14 per cent) to relief the pain. Around 40.67 per cent of the total selected subjects felt discomfort before their menstrual cycle and generally they felt heaviness of the body (40.98 per cent) and stomach pain (47.54 per cent).

16. It was seen among the selected subjects 39.33 per cent were having some personal habits and most of them (91.52 per cent) had the habit of taking chewing gums and most of them (42.37 per cent) had developed the habit before 3 years and mainly (50.85 per cent) they had developed the habit because of stress.

17. It was observed that most of selected subjects’ family members were having diabetes, obesity, hypertension and heart disease and most of them had developed their diseases before 3 years. It was seen that most of the selected subjects had suffered from chicken pox (20.66 per cent), typhoid (18.00 per cent), allergy and anaemia (13.33 per cent) and for most of them the period of occurrence the diseases were before 3 years.

18. In case of indoor games, 35.33 per cent of the selected subjects played indoor games and most of them (75.47 per cent) played indoor games for 30-45 minutes daily. In case of outdoor games, 32 per cent of the selected subjects played outdoor games and most of them (77.08 per cent) played outdoor games for 30-45 minutes daily.

19. Among the selected subjects 47.33 per cent did regular exercise and most of them (78.87 per cent) did mild type of regular exercise mostly (54.93 per cent) for 30-45 minutes. Around 52.67 per cent did not do any type of regular exercise because of lack of time.

20. About 21.42 per cent of 13 years age were below the normal height. About 13.75 per cent of 14 years were below the normal height.  About 29.29 per cent of 15 years age group were below the normal height and 35 per cent of 16 and above age group were below the normal height. Reference weight for the age group of 13-15 years is 47.6 kg and around 47.12 per cent weighed in between 45-50 kg and none of them weighed below 45 kg. Reference weight for the age group of 16-18 years is 52.1 kg and 49.37 per cent weighed in between 50-55 kg. None of them weighed below 50 kg. Around 13.33 per cent of the selected subjects were under weight, 80 per cent were having normal BMI, 16.67 per cent were over weight and no one is obese.

21. It was observed in case of food intake subjects were having deficient in actual consumption of all food groups except in consumption of root and tubers, other vegetables, meat, fish and eggs and fats and oils. In case of nutrient intake of 13-15 years and 16-18 years age group except for fat, riboflavin and ascorbic acid they were deficit in other nutrients.

22. Around 54.67 per cent subjects were having haemoglobin level between 9-11 g/dl which means they were suffering from mild anaemia and 37.33 per cent were having haemoglobin level more than 11 gm/dl. But none of the subjects were having haemoglobin level less than 7 g/dl that means none of them are suffering from severe anaemia. 93.33 per cent of the subjects were having random blood glucose level in between 80-120 mg/dl. None of them were having random blood glucose level more than 120 mg/ dl which means none of them were diabetic. 66 per cent of the subjects were having systolic and diastolic blood pressure between 110-120 mm Hg and 70-80 mm Hg and 34 per cent of the subjects were having systolic and diastolic blood pressure > 120/80 which means they were having hypertension.

Recommendation:

· All the adolescent girls should be encouraged to have lots of iron rich foods to maintain the blood haemoglobin level and calcium rich foods for the development of bones.

· They should be encouraged to stop eating junk foods and soft drinks and should be encouraged to have a healthy balanced diet.

· They should be asked to do regular physical exercise.

· Higher school authorities should arrange health programme, anthropometric, clinical and bio chemical assessment for adolescent girls in every six months for checking up their proper growth and development.
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APPENDICES : 1

 Anthropometric and Bio-chemical assessment of the selected subjects:

	Subject No.
	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood pressure

(mm Hg)

	1
	152.5
	50
	21.5
	24
	85
	9.4
	122
	82

	2
	157.5
	55
	22.17
	26
	86
	11.2
	112
	72

	3
	152.5
	65
	27.9
	28
	96
	12.1
	124
	84

	4
	152.5
	56
	24.07
	25
	97
	11.3
	124
	82

	5
	166
	66
	23.95
	26
	93
	9.0
	125
	83

	6
	160
	50
	19.53
	21
	80
	11.2
	110
	70

	7
	155
	54
	22.24
	26
	88
	10.8
	120
	80

	8
	155
	63
	26.22
	27
	93
	11.0
	117
	82

	9
	155
	56
	23.3
	26
	86
	9.8
	110
	70

	10
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	11
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	12
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	13
	152.5
	46
	19.77
	20
	86
	11.2
	128
	84

	14
	149
	54
	24.32
	26
	98
	10.3
	122
	80

	15
	152.5
	42
	18.05
	25
	86
	12.6
	110
	70

	16
	167
	51
	17.9
	24
	86
	11.8
	120
	80

	17
	150
	43
	19.11
	21
	81
	9.8
	112
	72

	18
	141
	44
	22.13
	78
	21
	9.8
	110
	70

	19
	154
	54
	22.79
	22
	76
	12.2
	122
	82

	20
	157
	49
	19.45
	24
	88
	11.2
	118
	78

	21
	167
	70
	24.9
	28
	88
	12.6
	126
	84

	22
	160
	50
	19.28
	23
	86
	12.6
	112
	72

	23
	157.5
	48
	19.34
	26
	84
	7.0
	112
	72

	24
	147.5
	56
	25.75
	25
	87
	11.2
	120
	80

	25
	153
	48
	20.5
	20
	70
	8.8
	110
	70

	26
	147.5
	47
	21.60
	24
	88
	11.0
	110
	70

	27
	149
	54
	24.32
	28
	86
	11.2
	122
	82

	28
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	29
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	30
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	31
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	32
	153
	42
	17.94
	21
	75
	10.8
	118
	78

	33
	151
	44
	19.29
	22
	85
	10.8
	120
	80

	34
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	35
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	36
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	37
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	38
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	39
	150
	54
	24
	24
	84
	11.3
	122
	80

	40
	157
	45
	18.25
	21
	72
	11.2
	116
	76

	41
	147.5
	56
	25.74
	27
	93
	9.2
	118
	78

	42
	147.5
	46
	21.14
	22
	86
	11.4
	124
	84

	43
	155
	44
	18.31
	24
	80
	12.1
	122
	82

	44
	147.5
	48
	22.47
	21
	82
	11.7
	122
	82

	45
	152.5
	46
	19.77
	23
	81
	13.1
	126
	86

	46
	162.5
	46
	17.42
	22
	78
	8.3
	110
	70

	Subject No.


	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood pressure

(mm Hg)

	47
	155
	47
	19.56
	22
	84
	11.2
	120
	80

	48
	156
	61
	25.06
	30
	96
	10.8
	120
	80

	49
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	50
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	51
	156
	52
	21.36
	23
	88
	10.2
	110
	70

	52
	152
	58
	25.10
	25
	90
	11.2
	118
	78

	53
	152.5
	50
	21.5
	24
	85
	9.4
	122
	82

	54
	157.5
	55
	22.17
	26
	86
	11.2
	112
	72

	55
	152.5
	65
	27.9
	28
	96
	12.1
	124
	84

	56
	152.5
	56
	24.07
	25
	97
	11.3
	124
	82

	57
	166
	66
	23.95
	26
	93
	9.0
	125
	83

	58
	160
	50
	19.53
	21
	80
	11.2
	110
	70

	59
	155
	54
	22.24
	26
	88
	10.8
	120
	80

	60
	155
	63
	26.22
	27
	93
	11.0
	117
	82

	61
	155
	56
	23.3
	26
	86
	9.8
	110
	70

	62
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	63
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	64
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	65
	152.5
	46
	19.77
	20
	86
	11.2
	128
	84

	66
	149
	54
	24.32
	26
	98
	10.3
	122
	80

	67
	152.5
	42
	18.05
	25
	86
	12.6
	110
	70

	68
	167
	51
	17.9
	24
	86
	11.8
	120
	80

	69
	150
	43
	19.11
	21
	81
	9.8
	112
	72

	70
	141
	44
	22.13
	78
	21
	9.8
	110
	70

	71
	154
	54
	22.79
	22
	76
	12.2
	122
	82

	72
	157
	49
	19.45
	24
	88
	11.2
	118
	78

	73
	167
	70
	24.9
	28
	88
	12.6
	126
	84

	74
	160
	50
	19.28
	23
	86
	12.6
	112
	72

	75
	157.5
	48
	19.34
	26
	84
	7.0
	112
	72

	76
	157
	45
	18.25
	21
	72
	11.2
	116
	76

	77
	147.5
	56
	25.74
	27
	93
	9.2
	118
	78

	78
	147.5
	46
	21.14
	22
	86
	11.4
	124
	84

	79
	155
	44
	18.31
	24
	80
	12.1
	122
	82

	80
	147.5
	48
	22.47
	21
	82
	11.7
	122
	82

	81
	152.5
	46
	19.77
	23
	81
	13.1
	126
	86

	82
	162.5
	46
	17.42
	22
	78
	8.3
	110
	70

	83
	155
	47
	19.56
	22
	84
	11.2
	120
	80

	84
	156
	61
	25.06
	30
	96
	10.8
	120
	80

	85
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	86
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	87
	156
	52
	21.36
	23
	88
	10.2
	110
	70

	88
	152
	58
	25.10
	25
	90
	11.2
	118
	78

	89
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	90
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	91
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	92
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	93
	153
	42
	17.94
	21
	75
	10.8
	118
	78

	94
	151
	44
	19.29
	22
	85
	10.8
	120
	80

	95
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	96
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	Subject No.


	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood 

pressure

(mm Hg)

	97
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	98
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	99
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	100
	150
	54
	24
	24
	84
	11.3
	122
	80

	101
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	102
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	103
	155
	56
	23.3
	26
	86
	9.8
	110
	70

	104
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	105
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	106
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	107
	153
	54
	21.03
	24
	86
	8.9
	110
	70

	108
	153
	54
	21.03
	24
	86
	8.9
	110
	70

	109
	157
	45
	18.25
	21
	72
	11.2
	116
	76

	110
	147.5
	56
	25.74
	27
	93
	9.2
	118
	78

	111
	147.5
	46
	21.14
	22
	86
	11.4
	124
	84

	112
	155
	44
	18.31
	24
	80
	12.1
	122
	82

	113
	147.5
	48
	22.47
	21
	82
	11.7
	122
	82

	114
	152.5
	46
	19.77
	23
	81
	13.1
	126
	86

	115
	162.5
	46
	17.42
	22
	78
	8.3
	110
	70

	116
	155
	47
	19.56
	22
	84
	11.2
	120
	80

	116
	156
	61
	25.06
	30
	96
	10.8
	120
	80

	117
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	118
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	119
	156
	52
	21.36
	23
	88
	10.2
	110
	70

	120
	152
	58
	25.10
	25
	90
	11.2
	118
	78

	121
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	122
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	123
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	124
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	125
	153
	42
	17.94
	21
	75
	10.8
	118
	78

	126
	151
	44
	19.29
	22
	85
	10.8
	120
	80

	127
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	128
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	129
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	130
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	131
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	132
	150
	54
	24
	24
	84
	11.3
	122
	80

	133
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	134
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	135
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	136
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	137
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	138
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	139
	153
	42
	17.94
	21
	75
	10.8
	118
	78

	140
	151
	44
	19.29
	22
	85
	10.8
	120
	80

	141
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	142
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	143
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	144
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	Subject No.


	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood pressure

(mm Hg)

	145
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	146
	150
	54
	24
	24
	84
	11.3
	122
	80

	147
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	148
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	149
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	150
	153
	54
	21.03
	24
	86
	8.9
	110
	70

	151
	152.5
	50
	21.5
	24
	85
	9.4
	122
	82

	152
	157.5
	55
	22.17
	26
	86
	11.2
	112
	72

	153
	152.5
	65
	27.9
	28
	96
	12.1
	124
	84

	154
	152.5
	56
	24.07
	25
	97
	11.3
	124
	82

	155
	166
	66
	23.95
	26
	93
	9.0
	125
	83

	156
	160
	50
	19.53
	21
	80
	11.2
	110
	70

	157
	155
	54
	22.24
	26
	88
	10.8
	120
	80

	158
	155
	63
	26.22
	27
	93
	11.0
	117
	82

	159
	155
	56
	23.3
	26
	86
	9.8
	110
	70

	160
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	161
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	162
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	163
	152.5
	46
	19.77
	20
	86
	11.2
	128
	84

	164
	149
	54
	24.32
	26
	98
	10.3
	122
	80

	165
	152.5
	42
	18.05
	25
	86
	12.6
	110
	70

	166
	167
	51
	17.9
	24
	86
	11.8
	120
	80

	167
	150
	43
	19.11
	21
	81
	9.8
	112
	72

	168
	141
	44
	22.13
	78
	21
	9.8
	110
	70

	169
	154
	54
	22.79
	22
	76
	12.2
	122
	82

	170
	157
	49
	19.45
	24
	88
	11.2
	118
	78

	171
	167
	70
	24.9
	28
	88
	12.6
	126
	84

	172
	160
	50
	19.28
	23
	86
	12.6
	112
	72

	173
	157.5
	48
	19.34
	26
	84
	7.0
	112
	72

	174
	147.5
	56
	25.75
	25
	87
	11.2
	120
	80

	175
	153
	48
	20.5
	20
	70
	8.8
	110
	70

	176
	147.5
	47
	21.60
	24
	88
	11.0
	110
	70

	177
	149
	54
	24.32
	28
	86
	11.2
	122
	82

	178
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	179
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	180
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	181
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	182
	153
	42
	17.94
	21
	75
	10.8
	118
	78

	183
	151
	44
	19.29
	22
	85
	10.8
	120
	80

	184
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	185
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	186
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	187
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	188
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	189
	150
	54
	24
	24
	84
	11.3
	122
	80

	190
	157
	45
	18.25
	21
	72
	11.2
	116
	76

	191
	147.5
	56
	25.74
	27
	93
	9.2
	118
	78

	192
	147.5
	46
	21.14
	22
	86
	11.4
	124
	84

	193
	155
	44
	18.31
	24
	80
	12.1
	122
	82

	Subject No.
	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood pressure

(mm Hg)

	194
	147.5
	48
	22.47
	21
	82
	11.7
	122
	82

	195
	152.5
	46
	19.77
	23
	81
	13.1
	126
	86

	196
	162.5
	46
	17.42
	22
	78
	8.3
	110
	70

	197
	155
	47
	19.56
	22
	84
	11.2
	120
	80

	198
	156
	61
	25.06
	30
	96
	10.8
	120
	80

	199
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	200
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	201
	152.5
	50
	21.5
	24
	85
	9.4
	122
	82

	202
	157.5
	55
	22.17
	26
	86
	11.2
	112
	72

	203
	152.5
	65
	27.9
	28
	96
	12.1
	124
	84

	204
	152.5
	56
	24.07
	25
	97
	11.3
	124
	82

	205
	166
	66
	23.95
	26
	93
	9.0
	125
	83

	206
	160
	50
	19.53
	21
	80
	11.2
	110
	70

	207
	155
	54
	22.24
	26
	88
	10.8
	120
	80

	208
	155
	63
	26.22
	27
	93
	11.0
	117
	82

	209
	155
	56
	23.3
	26
	86
	9.8
	110
	70

	210
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	211
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	212
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	213
	152.5
	46
	19.77
	20
	86
	11.2
	128
	84

	214
	149
	54
	24.32
	26
	98
	10.3
	122
	80

	215
	152.5
	42
	18.05
	25
	86
	12.6
	110
	70

	216
	167
	51
	17.9
	24
	86
	11.8
	120
	80

	217
	150
	43
	19.11
	21
	81
	9.8
	112
	72

	218
	141
	44
	22.13
	78
	21
	9.8
	110
	70

	219
	154
	54
	22.79
	22
	76
	12.2
	122
	82

	220
	157
	49
	19.45
	24
	88
	11.2
	118
	78

	221
	167
	70
	24.9
	28
	88
	12.6
	126
	84

	222
	160
	50
	19.28
	23
	86
	12.6
	112
	72

	223
	157.5
	48
	19.34
	26
	84
	7.0
	112
	72

	224
	157
	45
	18.25
	21
	72
	11.2
	116
	76

	225
	147.5
	56
	25.74
	27
	93
	9.2
	118
	78

	226
	147.5
	46
	21.14
	22
	86
	11.4
	124
	84

	227
	155
	44
	18.31
	24
	80
	12.1
	122
	82

	228
	147.5
	48
	22.47
	21
	82
	11.7
	122
	82

	229
	152.5
	46
	19.77
	23
	81
	13.1
	126
	86

	230
	162.5
	46
	17.42
	22
	78
	8.3
	110
	70

	231
	155
	47
	19.56
	22
	84
	11.2
	120
	80

	232
	156
	61
	25.06
	30
	96
	10.8
	120
	80

	233
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	234
	154
	42
	17.70
	21
	79
	11.2
	116
	76

	235
	156
	52
	21.36
	23
	88
	10.2
	110
	70

	236
	152
	58
	25.10
	25
	90
	11.2
	118
	78

	237
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	238
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	239
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	240
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	241
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	242
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	243
	153
	42
	17.94
	21
	75
	10.8
	118
	78

	Subject No.
	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood pressure

(mm Hg)

	244
	151
	44
	19.29
	22
	85
	10.8
	120
	80

	245
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	246
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	247
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	248
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	249
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	250
	150
	54
	24
	24
	84
	11.3
	122
	80

	251
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	252
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	253
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	254
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	255
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	256
	153
	54
	21.03
	24
	86
	8.9
	110
	70

	257
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	258
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	259
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	260
	152.5
	46
	19.77
	20
	86
	11.2
	128
	84

	261
	149
	54
	24.32
	26
	98
	10.3
	122
	80

	262
	152.5
	42
	18.05
	25
	86
	12.6
	110
	70

	263
	167
	51
	17.9
	24
	86
	11.8
	120
	80

	264
	150
	43
	19.11
	21
	81
	9.8
	112
	72

	265
	141
	44
	22.13
	78
	21
	9.8
	110
	70

	266
	154
	54
	22.79
	22
	76
	12.2
	122
	82

	267
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	268
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	269
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	270
	142
	58
	28.76
	31
	85
	11.6
	130
	90

	271
	149
	42
	18.91
	19
	67
	9.8
	110
	70

	272
	157
	42
	17.03
	21
	75
	10.2
	110
	70

	273
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	274
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	275
	157.5
	53
	21.36
	24
	88
	11.5
	120
	80

	276
	158
	74
	29.64
	28
	107
	10.3
	126
	85

	277
	150
	49
	21.77
	22
	85
	9.3
	118
	78

	278
	157.5
	51
	20.55
	24
	88
	10.4
	120
	80

	279
	152.5
	53
	22.78
	22
	82
	10.2
	118
	78

	280
	150
	54
	24
	24
	84
	11.3
	122
	80

	281
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	282
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	283
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	284
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	285
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	286
	149
	46
	20.71
	22
	85
	11.0
	116
	78

	287
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	288
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	289
	156
	52
	21.36
	24
	88
	11.2
	120
	80

	290
	156
	50.5
	20.54
	22
	84
	11.2
	112
	72

	291
	145
	39
	18.74
	18
	73
	10.3
	118
	78

	292
	155
	53
	22.06
	25
	90
	9.8
	108
	72

	Subject No.
	Height (cm)
	Weight (kg)
	BMI
	Mid arm circumference (cm)
	Chest circumference (cm)
	Haemoglobin

(gm/dl)
	Systolic blood pressure

(mm Hg)
	Diastolic blood pressure

(mm Hg)

	293
	157.5
	55
	22.17
	26
	85
	12.2
	124
	84

	294
	152.5
	46
	19.77
	20
	86
	11.2
	128
	84

	295
	149
	54
	24.32
	26
	98
	10.3
	122
	80

	296
	152.5
	42
	18.05
	25
	86
	12.6
	110
	70

	297
	167
	51
	17.9
	24
	86
	11.8
	120
	80

	298
	150
	43
	19.11
	21
	81
	9.8
	112
	72

	299
	141
	44
	22.13
	78
	21
	9.8
	110
	70

	300
	154
	54
	22.79
	22
	76
	12.2
	122
	82


APPENDICES : 2

Estimation of blood glucose level of one tenth of the total subjects:

	Serial no.
	Blood glucose level (mg/ dl)
	Serial no.
	Blood glucose level (mg/dl)
	Serial no.
	Blood glucose level (mg/dl)

	1
	84
	11
	78
	21
	81

	2
	85
	12
	85
	22
	84

	3
	83
	13
	82
	23
	85

	4
	85
	14
	82
	24
	92

	5
	97
	15
	86
	25
	83

	6
	84
	16
	83
	26
	90

	7
	84
	17
	85
	27
	88

	8
	82
	18
	82
	28
	78

	9
	82
	19
	89
	29
	86

	10
	83
	20
	89
	30
	87


