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SYNOPSIS OF THE PROJECT 
Adolescence is period of physical, physiological, emotional and social change. It is 

one of the most significant phases of human life span. During adolescence there is a 

high incidence of nutritional deficiencies due to poor eating  habits. This may lead to 

dire consequences in later years. The development of eating disorders is very 

prevalent during this period.  

 
Dietary habits of adolescents differ from those of children and adults. They are more 

influenced by the peers and the media. The peer decides what to eat? When to eat? 

In which manner? Media invites them to try fast foods, eat at their joints, food s 

which may not be healthy.  

 
Adolescents tend to skip breakfast, eat more meals outside their homes and eat more 

snacks. Some develop strong diet related beliefs. Parental authority and patterns of 

living are challenged often leading to fiction. Nutrition affects growth, health, 

learning capacity, academic performance and overall quality of life.  

 
During my experience of over fift een years of work with adolescent girls, I have 

observed that the nutritional status of the girls attending the college is deteriorating 

which could be affecting their academic performance. Their concentration levels and 

interest in the studies or any other activities of the college is reduced markedly. 

Therefore a need is felt to investigate their eating habits, assess their nutritional 

status and study the relationship with their academic performance.  

 
Objective of the Study  

Assessment of the nutritional  status of the adolescent by studying their food 

consumption pattern and identify reasons that may affect their academic 

performance  
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Hypothesis  

The nutritional status of adolescent girls is not normal, breakfast eating has an effect 

on their mental abi lities and academic performance 

 

Research design and methodology : 

A sample of about 250 adolescent girl students of local educational institutes will be 

selected. Stratified random sampling method will be adopted. Questionnaire will be 

prepared relating to  socio-economic background, dietary pattern ð 24 hour recall 

method, anthropometric measurements, prevalence of chronic sickness and 

nutritional knowledge. The questionnaire will be checked by an expert in the field of 

Nutrition.  

 

Nutrient intake will be c alculated as per values quoted by Gopalan et.al. 

Anthropometrics namely height and weight will be measured.  

Body Mass Index will be calculated. 

Test for detecting iron deficiency will be done by Hemoglobin estimation using 

Cyanmethaemoglobin method.  

 
Tools required  
ü Approximately formed questionnaire  

ü Non stretchable measuring tape 

ü Portable weighting balance 

 
Significance ð likely Contribution to Knowledge  

Education on Nutrition has been considered a necessary part of practical program to 

improve human nutrition. The recommended channels for imparting is at school 

and college levels. Nutrition related problems are mainly due to lack of knowledge 

and skills. If we transmit this knowledge successfully, it will lead to behavioral 

changes which culminate in improved nutritional status. A strong need is felt to 
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educate the girls the importance of better nutrition for better health as they are The 

Mother of Future Generation.  

 

 In our society gender discrimination is practiced whereby the girl -child eats 

less & does more work at home as a result of which her academic performance 

suffers. Intervention is thus required in form of spreading awareness and 

knowledge.  

 

The mother and the girl both need to be counseled where the girl is found to have 

poor nutritional status. This will surely show some benefits in improving their 

nutrition.  
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Introduction  

 Adolescence is a transitional period between childhood and adulthood. It is a stage 

that begins with puberty and ends at adulthood. It is considered the fastest growth period of a 

person's life during which nutritional health needs to be prioritized. Nutritional health during 

adolescence helps support the growing body and prevents health ramifications that extend 

into adulthood. 

NUTRITION IN A PERIO D OF GREAT TURBULENC E  

 Owing to the puberty spurt, rapid physical growth takes place during adolescence. 

This period thus requires nutritional requirements to be quite different. The extent of physical 

growth is not determined by genetic factors alone but also on the availability of adequate 

macronutrients and micronutrients in the diet. Extra nutritional requirements include 

increased protein, calcium, iron and iodine content in the daily intake.  

 According to Vijay Raghavan et al. 2000, óIntake of most foods except cereals, 

millets, roots and tubers are below the Recommended Dietary Allowance (RDA) in all ages 

of adolescence.ô Consumption of green leafy vegetables, pulses, fruits and milk is grossly 

inadequate. The proportion of adolescents consuming inadequate amounts is higher in the 

case of micronutrients i.e. Iron and vitamin A than that of protein, energy and total fat. Even 

where food sources are adequate, the mean caloric intake of individual family members falls 

below requirement. The most vulnerable are children under two and adolescents (Hamilton et 

al. 1984). 

ADOLESCENCE AND GROWTH  

 Adolescence is particularly a unique period in life because it is a time of intense 

physical, psychosocial and cognitive development. Growth is faster than at any other time in 

an individualôs life except in the first year. Increased nutritional needs at this juncture relate 

to the fact that adolescents gain upto 50% of their adult weight, more than 20% of their adult 

height and 50% of their adult skeletal mass during this period (WHO, 2002). 
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ADOLESCENCE AND DISEASES 

 Adolescents, particularly girls are especially vulnerable to iron deficiency due to low 

intake and absorption of iron and increased iron requirements for growth and replacement of 

menstrual blood losses (Brabin and Brabin, 1992). Iron deficiency is associated with 

impaired cognitive process (Nelson, 1996) and can lead to Anaemia that has a serious 

negative impact on growth and development of adolescence. It decreases the ability to 

concentrate and learn and also impairs immune responses, making adolescents more prone to 

infections (Dallmon, 1989 and Verma et al. 2006). 

 Nutritional status of the adolescent girls, especially, needs to be given utmost 

importance because they are future mothers and largely contribute to the nutritional status of 

the community. Compromised nutritional status and poor growth in adolescent years affects 

the reproductive role (Gopalan, 1989). Stunting and underweight among girls due to 

improper nutrition during adolescence continuing into adulthood and early pregnancies, 

increases the obstetric risks for women. It is estimated that there are about 69.7 million 

adolescent girls constituting about 7% of the total population (Venkaiah et al. 2002). 

 Unmet nutritional needs lead to several common health problems such as stunted and 

retarded growth, impaired mental development, anemia, complications during pregnancy and 

low birth weight babies (Choudhary et al. 2003). 

ADOLESCENTS AND BREAKFAST  

 Meal patterns of adolescents become disorganized and they tend to miss their meals 

at home as they get older, often skipping breakfast (Dennison et al. 1995 and Spear, 200). 

Skipping breakfast, a habit that begins at adolescence, increases with age (Edwards et al. 

1964 and Morgan et al. 1986).  Breakfast consumption is one of the numerous health related 

behaviours associated with improved health status among the children and adolescents 

(Gordon et al. 1995).  

 Breakfast, literally means ñbreaking the fast,ò is widely regarded as the most 

important meal of the day essential for replenishing the bodyôs fuel stores (Holt et al. 1999). 
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 The period between dinner and breakfast is the longest fast of a calendar day, often 

lasting more than eight hours, therefore upon waking in the morning the liverôs glycogen 

stores can be substantially depleted and the blood glucose can be relatively low (Anderson, 

1988). Extending this fasting episode by omitting breakfast may result in metabolic changes 

that interfere with aspects of cognitive functioning and school performance. Missing 

breakfast may impair the availability of energy (glucose) or certain nutrients necessary for 

the synthesis of neurotransmitters, which in turn are necessary for the correct functioning of 

the Central Nervous System (Dye and Blundell, 2002; Benton and Nabb, 2003).  

 Although the health benefits of breakfast have been widely promoted, the habit of 

skipping breakfast continues to be a popular strategy (Rossner, 1995). Breakfast skipping 

defined as not consuming a morning meal is more prevalent in adolescent girls than boys 

(Isralowitz and Trostler, 1996; Brugman et al. 1998). In adolescents, breakfast skipping, has 

been associated with various health compromising behaviours and unhealthy lifestyles 

(Revicki et al. 1998 and Hoglund et al. 1998). Several investigations have suggested that 

omission of breakfast and/or consumption of an inadequate breakfast may be factors 

contributing to dietary inadequacies and accompanying nutritional losses are rarely made up 

by other meals during the remainder of the day (Christakis et al. 1968; Harris, 1970; Ohlson 

1965). 

 People who consume breakfast daily tend to have high energy and be relaxed rather 

than tense (Rice and Duncan, 1985). In children breakfast enhances cognitive functions 

(Wyon et al. 1997) and intelligence scores (Smith, 1998). 

 

NEED FOR INVESTIGATION  

 In South East Asia, while a large number of adolescents suffer from chronic 

undernutrition, those belonging to the affluent section of the society suffer from obesity. 

Both conditions compromise adolescentsô general health and performance. 
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 Relying on fast food sources of breakfast and snacks that are high in fats, sodium and 

low in other nutrients contribute to the nutritional vulnerability of the adolescents. Since they 

are vulnerable to aberrant eating patterns, they are at risks for nutrient inadequacy and dietary 

excess of fats.  

Hence a need is felt to take up this study with the following objectives  

1) to investigate their eating habits,  

2) to asses their nutritional status   

3)  to study the relationship of breakfast consumption with academic performance 

 

Significance of the study  

¶ to bring about awareness regarding importance of good nutrition amongst adolescent girls 

¶ to improve their knowledge, attitude and practice of breakfast eating, so that their academic 

performance can be improved.  
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Review of Literature 

This is a review of literature pertaining to the study of ñBreakfast eating, nutritional status 

and academic performance of adolescents.ò The study is categorized under the following 

headings: 

i. Eating habits and nutritional status of adolescents 

ii.  Role of breakfast in physical and mental health 

 

i. Eating habits and nutritional status of adolescents: 

 Adolescence is a critical period of growth and development. As adolescents go 

through the second growth spurt in this period, it is imperative that they receive the 

required nutrients. Calorie and protein requirements are maximal. Requirement of 

nutrients like iron, calcium and vitamins also increase. 

 

 As per the WHO Regional meeting on óImprovement of nutritional status of 

Adolescents (2002),ô adolescents consume highly inadequate diets, poor in quantity and 

quality. Their dietary intake is deficient in calories and all nutrients, particularly in the 

intake of Iron and Vitamin A, meeting only about 50% of the Recommended Dietary 

Allowance (RDA) or less.  Adolescents lack knowledge and skills related to their 

nutritional needs, healthcare and reproductive health. Attention to information, education 

and communication needs should be given utmost importance. 

 

 Kurz (1997) reported that a large percentage of adolescents are undernourished. The 

nutritional status of boys and girls in India improved with age showing that the effect of 

malnutrition is more pronounced at the time of peak growth. 

  

 According to Story (2002) adolescent eating is conceptionalized as a function of 

individual and environmental influences.  

Four levels of influences are described: 

1. Individual or Intra-personal (Psychosocial and biological)) 

2. Socio-environmental or interpersonal (e.g. Family and peer) 
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3. Physical environment or community setting (e.g. Schools, fast food outlets)  

4. Macrosystem or societal (E.g.: mass media, marketing and advertising, social and 

cultural norms).  

 Similarly, Spear (2002) also reveals that the search for identity, the struggle for 

independence and acceptance and concern about appearance tend to have a great impact 

on the lifestyle, eating patterns and food intake among adolescents. 

  

 According to Chen et al (1981) in some countries of Asia, gender discrimination 

plays an important role in the intra-household. This trend is observed greatly in the rural 

areas. Here it is usually a femaleôs health that is at stake due to receiving less food and/or 

food of inferior quality.  

 

 Both, Dennison et al (1995) and Spear (2000) show that the meal patterns of 

adolescents become more disorganized and they tend to miss meals at home as they get 

older, often skipping breakfast. Further, a study done by Sharma (1998)reveals that fast 

foods are preferred by more than two-thirds of adolescents. Advertising, Television and 

Magazines influence the preferences of 80% of the Nepalese adolescents, who are also 

influenced greatly by western culture. Food Behavior Studies of Adolescents in Myanmar 

Hlakyi and Aung (2000) reveal that the practice of consumption of western food is 

prevalent among 50% adolescents.  

 

 A food consumption survey among adolescents (Sunarno and Untoro, 2002) finds that 

energy intake of adolescents is between 1104-1238 Kcal, far below the RDA. Low 

energy intake is associated with food habits of not having breakfast among adolescents 

due to factors such as  

 - workload of parents and     - availability of street foods near school.  

 

 Akhtar et al (1998) states that boys consume larger quantities of fish, meat, eggs, 

milk, legumes, fruits and vegetables compared to female adolescents. 
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 Sohail Ally (2001) reports adolescent population in Bangladesh to be 29.5 million 

with adolescentsô health and nutritional status being extremely poor. Females are more 

disadvantaged than males. This is because girls consume fewer calories than boys. It is 

8% lower for age group 10-12 years; 18% lower for 13-15 years and 25% lower for 16-18 

years. 

 

 Missing meals especially breakfast is extremely common. SHAHN survey 2002 

among Delhi School Students reveals that 30% boys and 40% girls skip one meal 

everyday and breakfast is the commonest casualty (54%).  Similar to the study by Jenkins 

(1987) showing that snacks are eaten by over 755 of all adolescents everyday and provide 

one fourth to third of their calorie intake, the SHAHN survey reveals that 50% boys and 

40% girls feel that snacking provides the relaxation atmosphere important for group 

interactions among the teens. 

  

 According to Sjoberg et al (2003) the food habits of adolescents are of concern since 

the vulnerable group has greater energy and nutrient needs than an adult population. Ram 

Persuad et al (2005) state that fast foods are mainly patronized by adolescents with soft 

drinks, burgers and pizzas being their favourite foods. These spoil the appetite for regular 

meals. Also, they are high in calories and low in other required nutrients. Food selection 

of adolescents is being based mainly on the basis of availability, convenience and time 

rather than food value. 

 

 Meal pattern with omission of breakfast or breakfast and lunch is related to the 

clustering of less healthy lifestyle factors and food choice leading to a poorer nutrient 

intake. 

Inappropriate dietary intakes during adolescence have several negative impacts: 

i. Potential retardness of the physical growth, reduced intellectual capacity and delayed 

sexual maturation. This is because rapid physical growth creates an increased demand 

for energy and nutrients. (Story, 1992). 
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ii.  Youngsters are more vulnerable to immediate health problems such as iron 

deficiency, under nutrition, stunting, bone health, eating disorders and obesity. It also 

affects concentration, learning and performance in school-going adolescents (CDC, 

1996). 

iii.  Its long term implications are associated with low bone density due to the low intake 

of calcium and increased risk of heart disease (CDC, 1996). 

 

 Shallabudin et al (2000) finds that adverse nutritional status of study subjects is 

sustained by existence of signs of vitamin deficiencies. High prevalence of under nutrition 

(BMI <18.5) is observed in adolescent girls of rural Varanasi.Dr. Shubhda Kanani (2000) 

presents evidence from studies on adolescents conducted from 1990 onwards in India. She 

says that 2/3 of girls in most of the studies show weight deficit and below normal BMI values 

(thinness). Likewise, Ally (2002) reports that 50% of girls are stunted and one-third are 

wasted in rural areas. Among them 43% are anemic; 3% suffer from iodine deficiency and 

2.1% exhibit signs of vitamin A deficiency.  

 

 Surveys and studies from Bangladesh, India and Nepal show a high proportion of 

adolescent girls to be thin and/or stunted with the percentage of boys closely following. 

 

 Gleason and Suitor (2001) indicated that many children and adolescents are at a risk 

of inadequate intakes of folate, magnesium, zinc, vitamin A and E. Several adolescents have 

calcium intakes below RDA. 

 

 Brabin and Brabin (1992) explains that adolescents, specifically girls are vulnerable 

to iron deficiency due to low intake and absorption of iron and increased iron requirements 

for growth and replacement of menstrual blood loss. This has also been asserted by Behrman 

(1992), who says that iron deficiency decreases energy and physical strength resulting in 

reduced physical capacity and work performance. Both findings are in line with the verdict of 

Scholl et al (1994), who explain that anemia in adolescence puts a young woman and her 

future child at risk or premature birth, low birth weight and increased peri-natal mortality. 



16 
 

 Nelson (1996) has identified that anemia has a serious negative impact on growth and 

development during adolescence and decreases the ability to concentrate and learn. Iron 

deficiency, anemia, is shown to be associated with impaired cognitive process in adolescents.  

 

 Beardôs (2000) scrutiny shows that during adolescence, womenôs bodies develop and 

prepare for future child bearing. Low iron stores in young women of reproductive age make 

them susceptible to iron deficiency anemia because dietary intake alone is insufficient in 

most cases to meet the iron requirements of pregnancy. 

 

 There is evidence (Wang et al , 2002) that children and adolescents of urban families 

are more over weight than in the past, possibly because of decreased physical activities, 

sedentary lifestyle, altered eating patterns and increased fat content of the diet. Increase in 

sedentary activities, such as television viewing and computer games, is suspected to be 

responsible for the decline in physical activity levels. 

 

 A study conducted in India ( Kapil et al, 2002) shows the prevalence of  obesity in 

affluent adolescent school children is 7.4% and higher in males than in female. 

 

 Lytle (2002) in Longitudinal tracking studies showed that adolescent weight related 

risk carries into adult cardio vascular disease (CVD) risks. 

 

ii)  Role of breakfast in physical and mental health: 

Regular breakfast eating is an important contributor to a healthy lifestyle and oneôs health 

status. Breakfast has been labeled the most important meal of the day. 

  

 Breakfast as part of a healthful diet and lifestyle can positively impact childrenôs 

health and well being. We should advocate consumption of a healthful breakfast on a daily 

basis consisting of a variety of foods especially high fiber and dairy products. Rampersaud et 

al (2005) suggest that breakfast consumption could improve cognitive function related to 

memory, test grades and school attendance.  



17 
 

 Conners and Blouin (1983) too states that breakfast consumption had beneficial 

effects on reaction time and problem solving, particularly in children with lower IQ. Regular 

breakfast consumption improved arithmetic scores in the children. Meyers et al (1980) and 

Powell et al (1983) testify that improvement of cognitive and behavioral measures with 

breakfast consumption. Michaud et al (1991) report that higher than normal energy intakes at 

breakfast had beneficial effect on immediate recall in short term memory. 

 

 Gibson and Oôsullivan (1995) shows that energy and nutrients needs are highest 

during the pre-school and teenage years, due to rapid growth spurts. Children, who eat 

breakfast and especially a cereal breakfast, are less likely to be overweight than counterparts 

who skip breakfast. 

 

 Pollilt et al (1991) sustains that the contribution of breakfast to a personôs health 

status over time is particularly relevant for children whose daily dietary intake barely meets 

the requirements. Pollilt (1995) reveals that breakfast eaters tend to have higher basal 

metabolism and have less craving for the food. Children who skip breakfast but eat later on 

in the day may catch up their daily nutrient requirements but are unlikely to attend and 

concentrate on the teacherôs lecture in the morning session because they are hungry. If the 

transitory metabolic changes due to skipping breakfast occur frequently, they are  likely to 

have a cumulative adverse effect that could place a childôs school progress at risk. 

 

 Crawley (1993) reports that children who regularly eat breakfast cereals, are more 

likely to have healthier diets overall and that teenagers who regularly consume breakfast 

cereal are more likely to meet dietary guidelines for several important nutrients. 

 

 Gibbson and Oôsullivan (1995) and Haines et al (1996) note that claiming a lack of 

time in the morning, attempting to lose weight is one of the most common reasons for 

missing breakfast. However skipping breakfast results in the opposite making it harder to 

lose weight and keep it off. Eating breakfast helps to balance the food intake throughout the 

day, making overeating less likely. 
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 Barton et al (2005) reported that cereal consumption at breakfast is associated with 

maintenance of healthy Body Mass Index (BMI) and increased intake of fiber, calcium, iron, 

folic acid, vitamin C and Zinc and less fat and cholesterol. Eating breakfast in general is 

associated with higher intake of fiber and calcium. 

 

 Rampersaud (2005) reviews that breakfast consumption is inversely associated with 

weight gain or increased BMI in majority of cross-sectional studies. Consumption of Ready 

to Eat cereal has been associated with a reduced risk factor for overweight or obesity in 

children and adolescents. 

 

 A Dutch study on adults (Hulshof et al 1991) indicates that low social class is more 

often related to irregular breakfast eating, higher prevalence of obesity and a less healthy 

food choice. 

 

 Rice and Duncan (1985) show that people who eat breakfast daily tended to have high 

energy and are relaxed rather than tense. This research on the acute effects of breakfast 

suggests that the type of breakfast consumed may have an important influence on the mood 

changes. 

 

 Smith (1998) showed that the high cereal groups are significantly less stressed, less 

depressed and have lower emotional distress scores than the irregular breakfast group. 

Fernstorm and Wurtman (1971) find that ingestion of carbohydrate rich breakfast can 

produce changes in the neuro-transmitter systems that are known to be related to mood. 

 

 Taras (2005) suggests that breakfast consumption is positively associated with 

enhanced cognitive and academic performance. Breakfast is a major source of nutrients for 

the children. 
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 Pollit (1998) finds that breakfast consumption is associated with positive effects on 

grades, achievements, test scores and attendance. Gajre (2008) reveals that the regular habit 

of eating breakfast has beneficial influence on school achievements. 

 

 Wurtman et al (1977) reports, consuming breakfast provides energy for the brain and 

improves learning. Glucose deprivation is noticed when there is a fall in blood glucose levels 

of sufficient degree that is rapidly followed by disturbance in the cerebral function. 

 

 Center on hunger, Poverty and Nutrition (1995) summarizes that a gap of about 10-12 

hours between dinner and breakfast causes decrease in blood glucose levels and habitually 

missing breakfast can adversely affect cognitive performance. The gradual decline of insulin 

and glucose level could determine a stress response, which interferes with different aspects of 

cognitive functions such as attention and working memory. 

 

 Berg ï Kelly (1995) and hoglund et al (1998) reveal that the relationship between 

meal pattern plus lifestyle factors and irregularities in breakfast eating is a useful indicator of 

oneôs lifestyle.  

 

 Gajre (2008) finds that the decline in cerebral iron level is likely to result from 

breakfast diet that is deficient in heme, intensifies the stress associated with overnight and 

morning fast. 

 

 Breakfast skipping is relatively common in adolescents and adults. Keski- Rahkonen 

et al (2003) bring to light the fact that breakfast skipping in adolescents is associated with 

various health compromising behaviours and unhealthy lifestyles such as tobacco, alcohol 

and substance use and risk taking in general. 

 

 Rampersaud (2005) show that higher income, education beyond high school are 

positively associated with increasing probability of eating breakfast. 

  



20 
 

 More than any other meal, the eating of breakfast is probably the first to get 

compromised as a result of poor time management. This fact is borne out in the study by 

Ortega et al (1996). 

 

 Nicklas et al (2004) and Shaw (1998) report that 19 % of Americans and 12 % of 

Australian adolescentsô skipped breakfast. A Japanese study by Murata (2000) show that 

over 15 % of adolescents (15-19 year old) do not eat breakfast. The author proposes a 

reasonable explanation for breakfast skipping among Japanese adolescents. School children 

going to Junior high school and high school have to prepare to pass an entrance examination. 

Therefore, the school children stay up at night before school. This makes them  prone to 

excessive food intake at night and frequent fast food outlets. 

 

 Shaw (1998) reveals that breakfast skippers among Australians are more likely to be 

dissatisfied with their body shape and to be on a diet to lose weight. The reasons given for 

skipping breakfast are excessively lack of time and not being hungry in the morning. These 

findings suggest that for Australian adolescents, skipping breakfast is a matter of individual 

choice. 

 

 Merter (2009) says that adolescent regular breakfast consumption significantly 

predicts young adult regular breakfast consumption. And an important factor associated with 

the adolescents eating breakfast is having at least one parent home in the morning. Regular 

consumption during both development periods provided considerable protection from obesity 

during adolescence and young adulthood. 

 

 Ramperaud (2005) states that skipping breakfast or eating it inconsistently are 

behaviours that increase in frequency during adolescence. These behaviours coincide with a 

development phase, when rapid physical growth increases requirements for energy intake and 

nutrients. Nutritional requirements include adequate, balanced energy intake as well as 

appropriate intake of key nutrients such as calcium, iron, fiber and other vitamins and 

minerals. 
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 The study of Sjoberg et al (2003) on grade 9 (15-16 years) students showed that 

irregular breakfast eating is related to negative lifestyle factors such as smoking and to 

irregular intake of lunch and dinner. These groups have significantly lower intakes of 

micronutrients, but higher intakes of sucrose and alcohol compared to the groups with regular 

breakfast intake. 

 

 On conducting a study of breakfast eating and tooth brushing in relation to dental 

caries in Sweden, Bruno Ambrosius et al (2005) found that the omission of breakfast is 

significantly associated with caries (decay). Smith (2003) observes that eating breakfast is 

regularly associated with fewer colds and milder symptoms. Cartwright et al (2003) finds that 

irregular breakfast eating among adolescents is associated with greater stress. Fulkerson et al 

(2003) point out that depressive symptoms are negatively associated with eating breakfast. 

 

 Further, a study in Japan by Chen et al (2005) reveals that adolescents who seldom 

eat breakfast are more likely to have a poor quality of life. A possible explanation is that 

skipping breakfast results in less energy in the morning and less motivation to participate in 

physical activity. Videon and Manning (2003) have also discovered that parental presence is 

associated with a lower risk of skipping breakfast. The study also states that a higher 

proportion of adolescents in Taiwan skip breakfast during school days. 

 

 Gleason and Suitor (2001) indicate that many children and adolescents are at risk of 

nutritional deficiencies. Teenage girls are at especially high risk of having low vitamins and 

minerals intake. The study also indicated that breakfast tends to be substantially higher in 

nutrient density for vitamins and minerals than lunch or dinner. 

 

 In a finding of Siega et al (1998) from 1968 to 1991, breakfast consumption declined 

in children (8-10 years) by 9% and in adolescents by 13.20 %. Adolescent girls (15-18 years) 

had the greatest decline; by 1991 only 64.7% ate breakfast. The analysis of the data indicates 

that the decline in breakfast consumption is associated with behavioral changes within the 

population and not with changes in socio-demographic characteristics. 
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 Dwyer et al (2001) reveals that 20% of boys and 27% of girls skip breakfast. Where 

eaten breakfast contributes an average 394 ± 12 Kcal, the least energy of any meal. 

  

 Nicklas et al (2000) report that overall 19% of adolescents skip breakfast, with more 

girls skipping breakfast rather than boys. With the exception of niacin, individuals who 

skipped breakfast have significantly lower total daily intakes of all vitamins and minerals 

compared to individuals who consumed breakfast. 

 

 According to Grantham Mc Gregor et al (2005) morning nutrition modulates 

metabolic and neuro hormonal functions associated with overnight fasting by supplying 

energy and nutrients. He further observes that the children most likely to benefit from regular 

school breakfasts appear to be younger and enroll better in schools. Attendance in schools 

increases significantly with regular breakfast consumption. 

 

 Mahhoney et al (2005) state that for certain cognitive tasks, the composition of a meal 

influences performance. Pivik et al (2007) examined the effect of an extended overnight fast 

followed by either breakfast or a continuing fast on certain neurophysical brain function by 

alpha band electrical activity. The researchers concluded that fasting negatively influences 

certain task related brain activities that breakfast nutrition counters, indicating that the brain 

of children is sensitive to subtle variations in acute nutritional status. 

 

 Through their findings, Samuelson et al (1996) and Livingstone et al (1992), say that 

both boys and girls with irregular breakfast intake defer from students consuming breakfast 

regularly with a higher percent of energy from in between meals and snack food. This 

implies that omitting breakfast increases the risk of a poorer nutrient intake. Omitting 

breakfast and lunch is related to a less healthy food choice leading to the poorest nutrient 

intake, as per this study. 

 

 An extraordinary result is borne out of the study conducted by Sjoberg and Hulthen et 

al (2003). They have established that the girls with irregular intake of breakfast as well as 
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lunch mature earlier than the others. These girls are also found to be shorter, lighter and with 

a low BMI as compared to those consuming breakfast regularly. 

 

 Gibson (1995) shows how the óReady To Eatô cereal eaters skip breakfast less 

frequently than the óNon-Ready To Eatô cereal eaters. He also shows that children who eat 

fortified breakfast cereal have significantly better B-vitamin status and low levels of LDL 

cholesterol. 
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Methodology 

For, the study students of Maniben Nanavati Womenôs College, Vile Parle (West) 

were selected as subjects. They were in age range of 16 to 21 years. Most of these students 

belong to low and lower middle socio economic group. They were randomly selected on their 

will ingness to be a part of this study and they voluntarily became the subject of the study. 

 

A day was selected for their nutritional assessment and students were informed about 

it so that they remain present for the same. 

 

200 students volunteered for the study, out of which a few did not turn up on the day 

of nutritional assessment. The final number of subjects for nutritional assessment was 192. 

 

At baseline all participants completed a questionnaire prepared for the study. The 

overall background of the students was obtained using a questionnaire which consisted of 

questions pertaining to occupation of parents, family size, height, weight of the student to 

compute BMI, illness history, academic performance of the student, knowledge regarding 

nutrition, food intake pattern, food frequency and food habits.  

 

The height of the student was measured using a instrument called stature meter. The 

weight was measured with the help of a weighing scale. The measured heights and weights 

were converted to Body Mass Index, using the formula BMI = Weight (kg) ÷ Height (m)
2 

 

Blood was checked for knowing their hemoglobin values. This was done with the 

help of Automated Biorad Variant HPLC system. 

 

Each girl was interviewed for the collection of data as per the questionnaire. Some of 

the third year students were trained for taking the interview so that data collection process 

becomes easy. This helped to collect data on groups of foods included in their diet amount 
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and frequency, food habits, students and motherôs knowledge on nutrition and special foods 

taken by them during examination and illness. 

 

The second phase of study was to study the effects of breakfast. Breakfast was 

defined here as the first meal of the day that has been taken between 6.00am to 10.00am. It 

includes any food solid or liquid excluding caffeinated drinks.  

 

Those who eat breakfast are called breakfast eaters and those who do not eat anything 

in the morning are called breakfast skippers. 

 

On this basis out of 192 subjects we got 151 breakfast eaters and 41 breakfast 

skippers.  

 

Out of the total 192 subjects a sub sample of 62 subjects was taken again on their 

willingness to be a part of the second phase. 

 

Here a 24 hour recall method of dietary survey was used to record the diet of two 

days ï one being an ordinary day and one Sunday. 

 

For this subgroup cognitive tests were done to find out their recall capacity. The head 

of psychology department of Maniben Nanavati Womenôs College, was asked to design tests 

for them. Cognitive tests of working memory were used. There were two tests given to the 

subjects which are as follows: 

1. Twenty words were chosen under five different category, four words in each 

category. Students were shown, these twenty words for one minute. After one minute 

they were given a list of forty words under the same five category as earlier and the 

students had to find the original twenty words they saw in the beginning. The 

additional words were similar to the earlier words. 
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2. This second test was given to the subjects to find difference in two similar looking 

pictures like the ones we get in our daily newspapers. They were given two sets of 

pictures. For the first set they were given one minute and for the second set they were 

given two minutes. 

 

Assessment of academic performance was done on the basis of their total marks in 

previous final examinations, that is standard ten, eleventh and twelfth. 

 

Data were analysed using statistical package for social sciences ï SPSS version 15. To 

show correlation between variables chi square test was used. To show statistical 

significance between breakfast eaters and breakfast skippers independentótô test was 

applied. 
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Results 

Table 1: Age distribution of the population under study 

                                                                                          (n=193) 

Sr. No. Age (Years) No. % 

1 16 7 3.6 

2 17 22 11.4 

3 18 56 29 

4 19 67 34.8 

5 20 28 14.5 

6 21 13 6.7 
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 Table 1 shows the sample consists of 193 adolescent girls in the age group of  16-21 

years. Among the selected subjects 78.8 percent are in the age group of 16 ï 19 years and 

21.2 percent belong to the age group 20 ï 21 years 

Table 2: Socio Economic Profile 

  

(n = 193) 

Sr. No. Particulars No. % 

I.  Religion 

  
1 Hindu 150 77.7 

2 Muslim 36 18.7 

3 Christian 7 3.6 

II  Family Type 

  
1 Nuclear Family 143 74.1 

2 Joint Family 50 25.9 

III  Size of the Family 

  
1 3 members 15 7.8 

2 4 members 48   24.9 

3 5 members 46 23.8 

4 More than 5 members 84 43.5 

IV  Birth Order 

  1 Eldest child 68 35.2 

2 Middle child 64 33.2 

3 Youngest child 61 31.6 

V Annual Income(Rs.) 

  
1 < 50,000 73 37.8 

2 50,000 - 1 lakh 86 44.6 

3 1 lakh - 2 lakh 26 13.5 

4 above 2 lakh upto 5 lakh 8 4.1 
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 The details of Socio Economic Status of the sample are presented in Table 2. The 

distribution of the respondents according to the religion shows that majority 77.7 percent of 

them are Hindus, 3.6 and 18.7 percent belong to the religion of Christianity and Muslim 

respectively. Only 1.5 percent of them belong to SC and ST category. 

 In the present study, out of 193 selected subjects 143 are living in a nuclear family. 

Size of the family is big in many cases around 67.3 percent of the families are large having 

five or more than five members. 

 Among the selected subjects, the annual income of 44.6 percent fall in the 

category Rs. 50,000 to Rs. 1 lakh and 37.8 percent in the category below Rs. 50,000 per 

annum. This shows that the subjects under study belong to low Socio Economic Status 

(SES). The occupation of the father and mother of the selected subjects is presented in the 

Appendix I . It is found that most of the head of the household are in the jobs of lower grades 

such as flower seller, mechanic, driver, tailor, rickshaw driver, painter etcé, 

 Considering the birth order 35.2 percent of the selected adolescent girls are the eldest 

child of the family, 33.2 percent middle child and 31.6 percent are youngest child. 

 

Table: 3 Income Expenditure of the Family 

Sr. No Majority part of family 

income expenditure 
No. % 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Food 

Clothes 

Electronics 

Entertainment 

Education 

Medicine 

Other 

130 

71 

26 

25 

130 

53 

04 

29.6 

16.2 

5.9 

5.7 

29.6 

12.1 

0.9 
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 From the above table, it is clear that majority 29.6 per cent of the study population 

spend major part of the family income on food and education. Only 5.7 per cent of them 

spend on entertainment. 16.2 per cent and 12.1 per cent of the subjects spend money on 

clothes and medicines respectively. 

Table 4: Body Mass Index (n=193) 

Sr. No BMI (Kg/m
2
 ) No. % 

1 

2 

3 

4 

5 

Below 18.5 

18.5  -  19.9 

20.0  -   22.9 

23.0 -  24.9 

>   25.0 

42 

63 

64 

20 

04 

21.8 

32.7 

33.1 

10.4 

2.0 

(18.5 to 22.9 is considered in normal ï WHO) 

 

Nutritional anthropometry predominates over the other methods of nutritional status. 

Several Scientist (Cherian et al., 1988 and Rao 1996) have emphasized the importance of 

BMI as an index of Nutritional assessment. WHO (1995) reference data (Weight/Height
2
) for 

age is recommended as the best indicator for use in adolescence. In a recent report of WHO, 

a BMI cut-off of >23 has been suggested as indicative of overweight for Asia-Pacific 

inhabitants due to their greater fat deposits. (WHO Regional Report, 2000) 

42 

63 64 

20 

4 

0

10

20

30

40

50

60

70

<18.5 18.5-19.9 20.00-22.9 23.00-24.9 >25

BMI 

No. of
Subjects



31 
 

Among the selected subjects 65.8 per cent are found to have normal BMI, 21.8 per 

cent are under weight, 10.4 per cent are overweight and 2.0 per cent of respondents are 

obese. 

Table 5:  Comparison of Socio Economic characteristics with BMI  

Parameters n 

BMI (Kg /m
2
) 

X 
2
 P >18.5 18.5-19.9 20.0-22.9 23.0-24.9 Ó 25 

N % N % N % N % N % 

RELIGION                           

Hindu 150 30 20 51 34 52 34.66 14 9.33 3 2 1.651 

0.199 Muslim  36 09   25 10 27.77 1 30.55 5 13.88 1 2.77 (df = 2) 

Christian 7 03 42.85 2 28.57 1 14.28 1 14.28 0 0   

                            

TYPE OF FAMILY                           

Nuclear 
143 19 13.28 51 35.66 53 37.06 17 11.88 3 2.097 16.244 

0.0001 

Joint 50 23 46 12 24 11 22 3 6 1 2.0 (df = 1) 

                            

SIZE OF FAMILY                           

3 members 15 6 40 4 26.66 3 20 0 0 2 13.33 
17.11 

<0.001 
4 members 48 7 14.58 12 25 17 35.41 11 22.91 1 2.08 

5 members 46 8 17.39 14 30.43 16 34.78 7 15.21 1 2.17 
(df = 3) 

> 5 members 84 21 25 33 39.28 28 33.33 2 2.38 0 0 

                            

BIRTH ORDER                           

Eldest Child 68 18 26.47 29 42.64 16 23.52 4  5.88 1 1.47 
4.455 

0.108 Middle Child 64 19 29.68 23 35.93 19 29.68 2 3.125 1 1.56 

Youngest Child 61 5 8.19 11 18.03 29 47.54 14 22.95 2 3.27 (df = 2) 

                            

ANNUAL 

INCOME                           

< 50,000 73 22 30.13 20 27.39 25 34.24 6 8.21 0 0 
10.560 

0.014 
50,000 - 1 lakh 86 15 17.44 28 32.55 30 34.88 13 15.11 0 0 

1 lakh - 2 lakh 26 5 19.23 12 46.15 6 23.07 0 0 3 11.53 
(df = 3) 

2 to 5 lakh  8 0 0 3 37.5 3 37.5 1 12.5 1 12.5 

 

Table shows the univariate analysis of socio economic characteristics with BMI of the 

selected subjects. It is found that type of family, size of family and annual income has 

significant correlation with the nutritional status of adolescent girls (P Ò 0.005). But there is 

no significant correlation between religion, birth order and the nutritional status. 
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Table 6: Hemoglobin Level 

                               (n=113) 

Sr. No. Hemoglobin Level (g/dl) No. % 

1 8.1 ï 10.0 16 14.2 

2 10.1 ï 12.0 25 22.2 

3 12.1 ï 14.0 70 61.9 

4 14.1 ï 16.0 2 1.7 
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Besides clinical examination and nutritional anthropometry hemoglobin estimation is 

an important component of nutritional assessment. 

 Anemia is found to be prevalent among study subjects. As per WHO guidelines 

(1995) 14.2 percent adolescent girls have marked anemia (Hb < 10 g/dl).22.2 percent of the 

subjects have marginal levels 10.1 g/dl to 12.0 g/dl. Majority 61.9 percent, of the subjects are 

found to be normal having hemoglobin level 12.1 to 14.0 g/dl. 1.7 per cent of the subjects 

have hemoglobin levels between 14.1 g/dl to 16.0g/dl.  63.6 per cent of the subjects are in the 

range of 12.1 g/dl to 16.0 g/dl. 

Table 7:  History of Diseases in the family 

  

(n = 106) 

Sr. No. 
History of diseases in the 

family  
No. 

 
% 

1 Diabetes mellitus 25 

 

23.6 

2 Heart Disease 15 

 

14.2 

3 High Blood Pressure 52 

 

48.9 

4 Low Blood Pressure 14 

 

13.3 

  

Table 7 shows the history of major diseases in the family. High Blood pressure is 

found to be more prevalent (48.9 percent) in the families of selected adolescent girls 

followed by Diabetes mellitus (23.6 percent) and heart disease (14.2 percent). 

 

Table 8: Fracture of Limbs 

  

(n = 188) 

Sr. No. Fracture of Limbs No. % 

1 Yes 20 10.6 

2 No 168 89.4 
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In order to study the calcium status of the subjects under study, fractures of limbs 

were noted down. The incidence of fractures is reported in 10.6 percent of the subjects. On 

studying the data and the incidence of fractures of limbs it is felt that their diet may be 

providing sufficient calcium and phosphorus. 

 

Table 9: Morbidity pattern in last two years 

Sr. No. Particulars No. % 

I.  Frequency of illness during last 2 years 

  
1 Once  56 31.4 

2 Twice 55 31.0 

3 Thrice 19 10.6 

4 >  3 times 48 24.9 

II  Kind of Illness 

  
1 Fever 47 26.6 

2 Cold / Cough 58 32.8 

3 Viral Infections 12 6.7 

4 Fever & Cold 54 30.5 

5 Other 6 3.4 

III  Kind of Doctor they Visit 

  
1 Allopath 132 68.3 

2 Homeopath 31 16.1 

3 Ayurvedic doctor 15 7.8 

4 Other / Home Care 15 7.8 
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 The study of morbidity pattern among the selected subjects shows that the frequency 

of illness during last 2 years is once, in 31.4per cent of the selected subjects twice, in 31.0 

percent and more than three times in 24.9 percent of subjects under study. Morbidity 

symptoms in order of prevalence are cold / cough (32.8 percent) followed by Fever & Cold 

(30.5per cent), Fever (26.6per cent), Viral Infections (6.7 percent) and Other Symptoms 

(3.4per cent). This shows that 63.3 percent of the subject studied are prone to cold, cough and 

fever which may be due to low immunity. Most of them visit allopathic doctor for their 

ailments.   

Table 10: Knowledge on Nutrition and Diet 

Sr. No. Particular  
Yes No 

No. % No. % 

1 Awareness of nutritious food 144 75.8 46 24.2 

2 Knowledge on balanced 102 54.5 85 45.5 

3 Nutrients in the diet 133 69.6 58 30.4 

  

 With respect to the awareness of adolescents on nutrition and diet, 54.5 percent girls 

have knowledge on balanced diet. 75.8 percent have awareness on nutritious food 69.6 

percent know about nutrients in the diet. This may be due to the fact that many of them study 

food science in the 11
th
 standard and after that opt for food and nutrition as a subject for 

degree course. This helps them to be more sound nutritionally. 

Table 11:  Motherôs Knowledge on Nutrition and Diet 

Sr. 

No. 
Particular  

Yes No 

No. % No. % 

1 Nutritious food 151 79.5 39 20.5 

2 Balanced diet 139 76.8 42 23.2 

3 Conservation of nutrient during cooking 164 87.3 24 12.7 

4 Safety of foods 177 93.2 13 6.8 

5 Increased needs of nutrient during adolescence 145 77.1 43 22.9 
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  From the above table it is illustrated that majority of the mothers of the subjects are 

found to have good knowledge about nutritious foods (79.5per cent), balanced diet (76.8per 

cent), conservation of nutrients during cooking (87.3per cent), safety of foods (93.2per cent) 

and increased needs of nutrients during adolescence (77.1 per cent). 

 This could be due to the fact that in many girls study home science / Food Science. So 

that could be the factor for their motherôs awareness about nutrition of adolescents, safety of 

foods etc. 

Table 12: Food Frequency of Essential Food Items 

(n = 193) 

Sr. 

No. 
Food Items 

Daily 

(%) 

Weekly 

(%) 

Once in 

15 days 

(%) 

Once in 

a month 

(%) 

Rarely 

(%) 

Never 

(%) 

1 Cereals 81.3 17.6 1.1 - - - 

2 Pulses 38.1 52.5 5.5 3.9 - - 

3 Greenly leafy vegetables 35.3 51.7 4.9 1.1 4.9 2.1 

4 Other Vegetables 70.1 25.0 3.8 1.1 - - 

5 Roots & Tubers 49.4 36.4 6.3 - 5.7 2.1 

6 Fruits 59.4 27.8 7.0 - 5.3 0.5 

7 Milk  76.8 12.3 2.0 0.7 6.6 1.6 

8 Fats & Oils 77.6 8.9 3.3 - 6.1 4.1 

9 Meat & Fish 16.4 3.7 14.9 1.5 3.0 60.5 

10 Eggs 10.3 23.8 5.9 - - 60.0 

11 Sugar & Jaggery 72.4 12.1 5.2 1.1 4.0 5.2 

12 Ground nuts 19.5 35.3 13.6 1.9 24.0 5.7 

  

 The frequency of consumption of cereals is found to be more 81.3 percent daily. 

Among selected subjects, 60 percent are found to be vegetarian and do not consume meat, 

fish and egg at all. The other protein rich foods pulses and milk are consumed on daily basis 

by 38.1per cent & 76.8per cent respectively. Consumption of green leafy vegetables is 

35.3per cent which is less than that of other vegetables is 70.1 per cent and of fruits is 59.4 

per cent which is fair considering their socio economic status. 

 Consumption of eggs, meat and fish is seen low as 77.7per cent of the subjects are 

Hindus. Consumption of groundnuts is very low. 
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 Legumes / pulses and fruits are expensive so it is understood that if majority belong 

to low socio economic group their consumption of these food ingredients may be low but 

green leafy vegetables are affordable so they can include more of these in the diet. Here 

again the mothers find, cleaning of green leafy vegetables time consuming and cumbersome, 

also they do not like to spend more time after cooking food. 

 Awareness needs to be given to the mothers about including Green Leafy Vegetables 

in different ways and incorporate ground nuts, pulses and milk in their diet for better 

nutritional status in the diet of adolescents.  

Special foods, Foods during illness, Foods during Fast and Foods during exams are 

presented in Appendices II, III, IV and V respectively. Among the selected subjects, 15.5 per 

cent and 11.7 per cent adolescent girls consider Chinese food and outside food as special 

foods. Other foods like pav bhaji 8.6 per cent, sandwich 7.7 per cent and sweets 6.8 per cent 

are also  there in the list of special foods. During the time of fasting, our study subjects prefer 

the consumption of fruits 31.5 per cent, sago khichadi 21.2 per cent, milk 9.6per cent and 

fruit juice 6.0 per cent. Apart from the above mentioned foods, few selected subjects prefer 

wafers, banana, boiled water, tea, Dates, curd ground nuts and readymade faraal. 

Majority of the selected subjects eat soft and bland foods during illness. 28.9 per cent 

eat khichadi followed by fruits18.3 per cent, soup 7.0 per cent and dal rice 6.9 per cent. On 

studying foods taken during examination it is found that 30.7 per cent of the subjects are 

taking regular diet during exam, 33.5 per cent of the subjects eat almonds as special food 

during exam. Coffee 3.8 per cent and tea 3 per cent also preferred by the selected adolescent 

girls because these contain neuro stimulators and help to keep awake for longer time to study 

during examination.   

Table 13: Mean Nutrient Intake  

Sr. No Nutrients Mean  + SD 

1 

2 

3 

Energy (Kcal) 

Protein (g) 

Iron (mg) 

1104  +  173.3 

31.73  +  7.8 

11.6  +  4.1 
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Table 13 shows that mean Nutrient Intake (Energy, protein and Iron) of the selected subjects. 

The mean Energy intake is found to be very less compared to the Recommended Dietary 

Allowance, Indian Council of Medical Research which is 2060 Kcal In case of protein and 

Iron intake the mean is 31.73g and 11.6 mg respectively. But the ICMR recommends 63 g of 

protein and 30mg iron for adolescent girl of 16 ï 18 years. 

 

Table 14: Annual Income and Nutrient Intake  

Annual Income 

(Rs.) 

Mean Energy intake ± 

SD (Kcal/ d) 

Mean Energy intake  

± SD (Kcal/ d) 

Mean Iron intake 

(mg) ±  SD (mg/d) 

< 50,000 976.08 ±  37.81 25.91   ± 1.2 6.24  ±  1.61 

50,000 to 1 lakh 998.08   ± 42.95 25.25   ± 3.25 8.16  ±  2.73 

1 lakh to 2 lakh 1064.16  ±  107.64 28.31 ±  2.32 11.92  ±  2.12 

2 lakh to 5 lakh 1110.11  ± 83.24 31.23  ±  1.64 15.14  ± 2.97 

  

The mean ± SD of energy intake (976.08 ±  37.81) is less than RDA value in low 

annual income group (< 50,000). Mean protein intake is almost same in both < Rs.50,000 and 

Rs. 50,000 to 1 lakh annual income group 25.91g and 25.23g respectively. Mean Iron intake 

is very less Z(6.24  ±  1.61) in low Socio Economic Group. The mean intake of Iron in high 

income group is 15.14mg/d which is also less than ICMR RDA value. 

 Even in High Socio Economic Group, the energy, protein and iron intake is less than 

the RDA value.  

Table 15: Food Intake Pattern (n=193) 

Sr. No. No. of meals per day No. % 

1 2 35 18.1 

2 3 81 42.0 

3 4 68 35.2 

4 > 4 9 4.7 
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 Only 4.7 per cent of the subjects have more than 4 meals, 35.2 per cent subjects have 

4 meals, 42.0 per cent have 3 meals and 18.1 per cent subjects have only 2 meals per day. 

This means 81.9 per cent of the subjects have 3 and more than 3 meals per day.   

 

Table 16: Breakfast Consumption  

           (n = 192) 

Sr. No. Particulars No. % 

1  Breakfast eaters 141 73.5 

2  Breakfast skippers 51 26.5 

 

 

 Among the selected subjects, 141 adolescents girls, 73.5 percent have the habit of 

regular breakfast consumption. 51 adolescent girls, 26.5 percent were found to skip breakfast. 
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 Table 17: Type of Food for Breakfast 

Sr. 

No 

Type of Food No. % 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Milk  

Bread Toast 

Sandwich 

Chapatti 

Sheera 

Vada Pav 

Dosa 

Khakhra 

Poha 

Paratha 

Tea and Biscuit 

Fruits 

13 

09 

13 

34 

02 

07 

04 

10 

12 

31 

63 

30 

6.4 

4.4 

6.4 

16.8 

1.0 

3.4 

1.9 

4.9 

5.9 

15.2 

32.6 

15.5 

(Multiple responses by Subjects) 
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On studying the type of food the subjects take for breakfast, it is observed that 

majority of subjects consume Tea and Biscuts, the other preferences are followed by 

chappati, paratha, fruits, milk and sandwhich. 

 

Table 18: Eating Out 

Sr. No Particulars No. % 

I 

1. 

2. 

Eating out 

Yes 

No 

 

177 

14 

 

92.7 

7.3 

II  

1. 

2. 

3. 

4. 

Frequency of eating out 

Daily 

Once a week 

Once in 15 days 

Once in a month 

 

32 

87 

29 

34 

 

17.6 

47.8 

15.9 

18.7 

III  

1. 

2. 

3. 

Payment for eating out 

Self Paid 

Friends treat 

Parents Pay  

 

82 

8 

93 

 

44.8 

4.3 

50.8 

   

The details regarding eating outside are presented in the Table 18. Most of the 

selected adolescent girls have habit of eating out 92.7 per cent. Among these girls 47.8 per 

cent eat out side food once in a week, 18.7 per cent once a month and 15.9 per cent once in 

15 days. 17.6 per cent adolescent girls of present study consume outside food almost every 

day although they know about the disadvantages of eating out. In most cases the subject 

spends her own money to buy food or the parents spend. In few cases only the friends pay for 

the subjects. 
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Table 19: Income Expenditure of Family  

Sr. No Categories for Expenditure  No. % 

1 

2 

3 

4 

5 

6 

Food 

Clothes 

Electronics 

Entertainment 

Education 

Medicine 

130 

71 

26 

25 

130 

53 

29.6 

16.2 

5.9 

5.7 

29.6 

12.1 

 

From the above table, it is clear that majority 29.6 percent of studied population spend major 

part of the family income for food and education. Only 5.7 percent of them spend for 

entertainment. 16.2 percent and 12.1 percent of the subjects spend money for clothes and 

medicine respectively   

 

 

 

 

 

130 

71 

26 25 

130 

53 

29.6 

16.2 

5.9 5.7 

29.6 

12.1 

0

20

40

60

80

100

120

140

Food Clothes Electronics Entertainment Education Medicine

No.

%



43 
 

Table 20:  Academic Performance 

Sr. No Academic performance No. % 

I 

a. 

 

 

 

b.  

Class 10 

No. of attempts 

I 

II or more 

 

Grade 

I class 

II class 

III class 

 

 

187 

6 

 

 

50 

122 

17 

 

 

96.9 

3.1 

 

 

26.5 

64.5 

9.0 

II  

a. 

 

 

b. 

 

 

 

Class 11 

 No of attempts 

I 

II or more 

Grade 

I class 

II class 

III class 

 

 

182 

3 

 

43 

113 

27 

 

 

98.3 

1.7 

 

23.5 

61.7 

14.8 

III  

a. 

 

 

b. 

Class 12 

No of attempts 

I 

II or more 

Grade 

I class 

II class 

III class 

 

 

170 

3 

 

50 

115 

16 

 

 

98.2 

1.8 

 

27.6 

63.6 

8.8 
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 Academic performance in class 10, 11 and 12 are presented in the above table. In all 

the three standards majority of the selected subjects pass with second class 26.5 per cent of 

the subjects  pass in first class in standard 10, 23.5 per cent pass with first class in 11 

standard and 27.6  per cent pass with first class in standard 12. A high percentage in all three 

classes pass with second class.  

 Most of the subjects have passed at the first attempt. In the class 10 96.9%, in class 11 

98.3% and in class 12 98.2% have cleared at first attempt. 

 Most of the subjects under study belong to low Socio economic Status. They are 

doing both household chores and studying. The time spent for study is very less. This may be 

the reason for low percentage that is II class.  

 

Table 21: Breakfast Consumption and Hemoglobin Level 

Sr. 

No 

Hemoglobin 

Level 

Breakfast 

consumption 

 

n 

8.1-10.0 

gm/dl 

10.1-12.0 

gm/dl 

12.1-14.0 

gm/dl 

14.1-16.0 

gm/dl 
X

2
 P 

N % N % N % N % 

1. 

 

2. 

Breakfast 

Eaters 

Breakfast 

skippers 

77 

 

36 

 

4 

 

2 

 

5.2 

 

5.6 

15 

 

10 

19.5 

 

27.8 

49 

 

21 

 

63.6 

 

58.3 

9 

 

3 

11.7 

 

8.3 

 

2.63 

(df=1) 

 

0.346 

 

 

It is seen that 75.3 percent of the subjects have hemoglobin levels between 12 to 16 gm/dl are 

breakfast eaters. Whereas amongst breakfast skippers 66.6 percent have hemoglobin levels 

between 12 to 16 g/dl 
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Table 22: Influence of Type, Size, Annual Income and Birth Order on Breakfast eating 

Sr. No Parameters n 
Breakfast Eaters Breakfast skippers 

X
2
 p N % N % 

I. 

1. 

2. 

 

II  

1. 

2. 

3. 

4. 

 

III  

1. 

2. 

3. 

 

IV. 

1. 

2 

3. 

4. 

Type of family 

Nuclear 

Joint 

 

Size of the family 

3 members 

4 members 

5 members 

>5 members 

 

Birth order  

Eldest child 

Middle child 

Youngest child 

 

Annual Income 

<50,000 

50,000  to1 lakh 

1 lakh to 2 lakh 

2 lakh to 5 lakh   

 

143 

50 

 

 

15 

48 

46 

84 

 

 

68 

64 

61 

 

 

73 

86 

26 

8 

 

113 

38 

 

 

15 

46 

34 

71 

 

 

42 

58 

51 

 

 

54 

71 

19 

7 

 

58.5 

19.7 

 

 

7.8 

23.8 

17.6 

36.8 

 

 

21.7 

30.1 

26.4 

 

 

27.9 

36.8 

9.8 

3.6 

 

30 

11 

 

 

- 

1 

12 

13 

 

 

26 

5 

10 

 

 

19 

15 

6 

1 

 

15.5 

5.7 

 

 

- 

0.5 

6.2 

6.7 

 

 

13.5 

2.6 

5.2 

 

 

9.8 

7.8 

3.1 

0.5 

 

3.169 

(df=1) 

 

 

 

 

1.083 

(df=3) 

 

 

 

9.647 

(df=2) 

 

 

 

 

9.148 

(df=3) 

 

 

0.691 

 

 

 

 

0.001 

 

 

 

 

0.721 

 

 

 

 

 

0.027 

 

 

Breakfast skipping is not influenced by type of family or birth order of the child. There is  

significant correlation between the size of the family and the breakfast skipping. As the size 

of the family increases the breakfast skipping is more. 

There is also a significant correlation between income and breakfast skipping as the income 

increases the breakfast skipping decreases.  
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Table 23: Breakfast Consumption and Academic Performance 

Sr. 
No. 

Class  Grade Breakfast eaters Breakfast skippers X 2 P 

1 10 

I 45 5 
4.432                

(df = 2) 
0.032 II  89 53 

III  4 13 

2 11 

I 36 7 
5.342               

(df = 2) 
0.043 II  88 25 

III  8 9 

3 12 

I 43 4 
4.562                       

(df = 2) 
0.036 II  79 36 

III  8 8 

 

 It is observed that the academic performance of breakfast eaters in all the three 

classes is better than breakfast skippers. The correlation between breakfast eating and 

academic performance is statistically significant in all three classes that is 10
th
, 11

th
 and 12

th
 

(P. 0.032, P = 0.043, P = 0 0.036)  

Table 24: Breakfast Consumption and Cognitive tests 

Sr. 

No 

Cognitive tests Breakfast 

consumption 

N Mean 

score 

SD t-value P(<0.05) 

1 Difference Test 

(1 min) 

Breakfast eaters 

Breakfast skippers 

43 

19 

8.81 

6.89 

3.68 

1.46 
2.875 0.028* 

2 

 

Difference Test 

(2 min) 

Breakfast eaters 

Breakfast skippers 

43 

19 

7.53 

6.21 

4.15 

2.32 
3.392 0.003* 

3 

 

Recall Test 

 

Breakfast eaters 

Breakfast skippers 

43 

19 

16.95 

14.68 

3.42 

2.51 
1.068 0.092* 

*  Significant at 95% Confidence Level 

 On studying effect of breakfast consumption on cognitive tests, it is observed that in 

the test where the subjects have to find the difference between two pictures, there is a 
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significant difference when subjects are given short time that is one minute as well as when 

they are given longer time that is two minutes.  

The mean score of breakfast eaters for the short time test is 7.53 and that of breakfast 

skippers is 6.21, t value 3.392 and P value < 0.003 

Similarly, the mean score of breakfast eaters for the long time ófind the difference testô is 

8.81 and that of breakfast skippers is 6.89, t value 2.875 and P value < 0.028. 

The difference between the breakfast eaters and breakfast skippers is statistically significant 

at 95% confidence level. 

There is no significant difference between the mean scores of breakfast eaters and breakfast 

skippers in the óRecall Testô. The mean score of breakfast eaters being 16.95 and that of 

breakfast skippers being 14.68. 

From the results it can be said that the data supports the hypothesis that the nutritional status 

of many adolescent girls is not normal, breakfast eating has an effect on their academic 

performance and their mental abilities.  
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Discussion 

 

 Adolescent growth and development is closely linked to the diet, they receive during 

childhood and adolescence. Adequate nutrition of any individual is determined by two 

factors ï The first is the adequate availability of food in terms of quantity as well as quality, 

which depends on SES, food practices, cultural traditions and allocation of food. The second 

factor is the ability to digest, absorb and utilize the food. This ability can be hampered by 

infection and by metabolic disorders.  

 

 Purchasing power is considered the prime factor determining the food consumption, 

however some researchers suggest, the cultural factors play a stronger role than socio 

economic conditions in determining allocation of food and nutritional adequacy. Even where 

food resources are adequate the mean caloric intake of individual family members can fall 

below requirements, the most vulnerable are adolescents. In some cases gender 

discrimination plays an important role in household food allocation, girls may receive less 

and/ or inferior quality food. Girls are even conscious of their figure, so may eat less or at 

times they fast to get good husbands, all these factors lead to inadequate intakes of nutrients.  

 

 This study was targeted on college adolescents. The sample consisted of 193 students 

in age range of 16 to 21 years. To assess their nutritional status, their religion, caste, type, 

size of family and birth order were studied which are contributing factors to oneôs nutritional 

status. It was found that the type of family, size of family and annual income had significant 

correlation with the nutritional status of the subjects under study. Religion, caste and birth 

order did not show any significant effect on nutritional status. 143 subjects belonged to 

nuclear families and 50 subjects belonged to joint family. Out of the 143 who belonged to 

nuclear family 104 had normal BMI, whereas 46 subjects out of 50 belonging to joint family 

had low BMI ï less than 18.5. This confirmed the observation that type of family did have an 

effect on the nutritional status of our subjects. (P 0.0001) 
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  Patil RN (2004) found that adolescent girls li ving in the nuclear families had more 

chance to get equal food as boys, compared to their counterparts in joint families. Venkaiah 

et. al (2002) also noted that the adolescents belonging to nuclear families had a lower 

prevalence of stunting as compared to those staying in joint families. 

 

 130 out of 193 subjects i.e. 67.3 percent of the subjects belonged to families where 

there were five or more than five members. (Table 5) Of these, 91 subjects (68.9 percent) had 

normal BMI 29 subjects (21.2 percent) had BMI less than 18 and 9 subjects (8.8 percent) had 

BMI between 23.0 and 24.9, One subject had BMI more than 25. A large family size makes 

it difficult to provide high bio available iron and protein foods which are expensive. 21.2 

percent were found to be have BMI below normal and the correlation between BMI and size 

of the family was statistically significant (P < 0.001) 

 

 Shahid et. al (2009) observed high prevalence of anemia among adolescent girls 

belonging to families having more than three members.   

 

 Economic status is considered as the prime factor determining the purchasing power, 

in other words poverty is considered to be the direct cause of malnutrition and no 

improvement can be expected unless and until poverty is reduced. Nutritional status is both 

an effect and cause of income earning opportunities. At times the food is not in shortage but 

intra household food allocation, female literary and awareness are responsible. Maternal 

literacy status is recognized as an important determinant of health and nutritional status of the 

children. 

 

 The annual income of 44.6 percent of subjects under study was in the category Rs. 

50000 to Rs. 1 lakh, 37.8 percent in the category below Rs. 50000 per annum. This proves 

that the subject under study belonged to low SES. There seems to be a close relation of 

nutritional status with annual income. In the present study we found that the percentage of 

subjects having normal BMI (18.5 ï 24.9) increased with increase in annual income, except 

in the 1 lakh to 2 lakh category where the percent of students having normal BMI is the same 
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as that of category below 50,000 rupees per annum. The correlation between nutritional 

status and socio economic status was significant. (P 0.014) 

 

 On studying the Income Expenditure of family it was found that most families spent 

maximum income on food and education followed by clothes, medicines, electronics and 

entertainment. Considering their SES this was justified. When resources are scare most of it 

is primarily spent on food and education, clothes takes an important place after education and 

then medicine.  

 

 It was observed that the mean nutrient intakes of Energy, protein and iron was far 

below the recommended values (Table 13). In the WHO report (2002) a similar finding was 

obtained. They found that the dietary and nutrient intakes were far below recommended 

values, particularly for energy, iron, calcium and vitamin A.  

 

  There was also a correlation between nutrient intake and annual income (Table 14) 

though not statistically significant but there is visible difference in the levels of energy, 

protein and iron intakes as the income increases (except in Rs. 50,000 to Rs. 1 lakh category 

the mean protein intake was almost same as Rs. 50,000 category). As the income increased 

the amount of mean energy protein and iron intakes also increased. 

 

 Venkiah et al (2002) found that the extent of stunting decreased with increase in per 

capita income Choudhary et. al (2009) found maximum, 82.54 percent under nourished 

subjects belonging to low SES. They all have observed significant association between SES 

and nutritional status. She also observed education in the family, main occupation of the 

family and SES were significantly associated with nutritional status of adolescent girls.  

 

 The birth order also has an effect on nutritional status Verma (2008) noticed a 

significant association between birth order and the nutritional status of the child. High 

prevalence of malnutrition was observed by Melville et al (1994) with birth order 4 and 

above. What we observed in our subjects was that the percentage of subjects were about 
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somewhat same in all three categories that is the eldest child 35.2% middle child 33.2% and 

the youngest child 31.6% so our data did not help to draw any conclusion on the effect of 

birth order on nutritional status.  

 

 Hypertension emerged as common problem amongst family members of the subjects. 

Diabetes and heart diseases continue to strike population in a big way 23.6 percent of the 

parents of our subjects had diabetes mellitus and 14.3 percent suffered from heart ailments. 

No correlation was found between diseases of the family members at the time of survey with 

the nutrition status of our subjects 

 

 On studying the diet, the food frequency and the incidence of fractures of bones in 

our subjects we found that 76.8 percent of the subjects took milk daily and only 10.6 percent 

of subjects had suffered from bone fractures till adolescence which suggests that their 

calcium and phosphorous levels / bone mass may be appropriate. Rozen et al (2001) 

suggested that lack of adequate energy intake accompanied by inadequate intake of calcium, 

magnesium and phosphorus may combine to cause irreversible damage by jeopardizing the 

formation of healthy bones during adolescent years. Failure to achieve high peak bone mass 

may result in the earlier outset of osteoporosis ï Cromer and Harel (2010) revealed that in 

particular adolescents grow at the fastest rate as compared to other age group after infancy 

and accumulate about 40 percent of their total body mass during puberty. The amount of 

calcium deposited in a well prepared matrix during these years may determine the risk of 

osteoporosis and fractures in adulthood 

 

 Choudhary et al (2009) observed in their study that 68.7 percent subjects with past 

history of illness were undernourished. In our study we found that 89.3 percent of our 

subjects suffered from minor illness such as fever, cold, cough. The reason for high incidence 

of these ailments could be that these subjects did household chores besides study, many of 

them also did part time jobs after college, and travelled long distances all these put a stress on 

an individual bringing down the immunity. Also their diets are not very satisfactory; most of 

them thrive on 50 percent of the recommended nutrients for their age. Considering their socio 



52 
 

economic status, the consumption of milk was fair, consumption of pulses, fat oils, 

groundnuts, green leafy vegetables, was found to be low in their diet. Pulses are expensive 

and our subjects belonged to low SES so it is very natural, the consumption of pulses, fruits, 

milk would be low but green leafy vegetables are affordable so they can include more of 

them in their diet. It was found that mothers found cleaning of green leafy vegetables time 

consuming and cumbersome and they did not like spending more time after cooking food.  

 

 Awareness needs to be given to mothers about including GLVs in different ways for 

their diet. There is a need to teach them about balanced diet and importance of inclusion of 

pulses, milk, groundnuts and fruits in their diet for better nutritional status. 

 

 Their eating out study, showed that most of the subjects 92.7 percent ate out though 

not daily, 47.8 percent ate out once a week this could be because of lack of funds. It was 

observed that eating out was paid by themselves in 44.8 percent, in 50.8 percent of cases 

parents paid, as a special treat children were taken out for food, or parents gave them money 

to go out for food. Subjects belonging to nuclear family tend to eat out more than those from 

joint families.  

 

 To study food habits, we studied the type of special foods they liked to take, food 

they ate during illness, during fasts and during exams ï since they belonged to low SES for 

them having Chinese food and eating out was special foods. The foods that they ate out as 

special foods were pav bhaji, sandwiches, sweets. During fasts they preferred fruits, sago 

khichadi, milk and fruit juice as all these were convenient to eat no special preparation was 

required. Apart from these they also ate readymade farsaan used for fasts ï banana wafers, 

potato wafers, farali pattice etc. During exam they ate normal food, 30.7 percent included 

almonds in their diet before and during exams. Some adolescents also took extra tea coffee 

during exam as it helps to keep awake for longer time due to neuro stimulator in the tea and 

coffee. They preferred having bland diet during illness ï khichadi, soup, dal rice, milk and 

fruits. 
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 Their diet analysis on the basis of 24 hour recall showed that their diets were low in 

energy, protein and iron. They all took only about 50 percent of the recommended energy 

and protein content and about 40 percent of recommended iron content. Though the food 

frequency of cereals, fat oils for the family was fair the distribution of food amongst family 

members was not equal and girls tend to be neglected as far as food is concerned. Therefore a 

strong need is felt to constantly educate them on balanced diet, increased need of nutrients 

during adolescence and the awareness of the fact that they are the future mothers so they 

have to be well nourished.  

 

 If we study the correlation of income and nutrient intake we can clearly see that as the 

income increased the intake nutrient content also increased. However even in higher income 

group of 2 lakhs to not more than 5 lakh group the mean nutrient intake was found to be less 

than the ICMR RDA values.  

 

 The subjects under present study were fairly aware about nutrients, 54.5 percent had 

knowledge on balanced diet and 75.8 percent had awareness on nutritious food. This finding 

was contrary to findings of Neyman et al. (2000) who reported that in general adolescents 

had insufficient knowledge of food composition and healthy nutrition. As reported in results 

our subjects seemed more aware regarding nutritious food, balanced diet, nutrients in the diet 

because many of them opted for food science in standard eleven and later in standard thirteen 

onwards which would have helped them to be nutritionally sound.De Bate et al (2001) 

reported that due to the lack of nutritional knowledge, adolescents tend to skip regular meals, 

skip breakfast in particular instead of taking balanced meals consumed junk foods. Shaaban 

et al (2009) revealed that 39.4 percent of the adolescent girls had the knowledge on food 

groups. Only 16.6 percent had the knowledge on calories needed for adolescent girls. Though 

the data showed they were well aware, their mothers were also aware about good nutrition 

and increased need during adolescence this message needs to be reiterated over and over 

again.  
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 Alan et al (2010) in his study found the knowledge of girls about the need for extra 

nutrients in adolescence, exposure to mass media were not associated with prevalence of 

stunting. 

 

  Even though they had knowledge on nutrition and healthy food, balanced diet etc 

they indulged in unhealthy food and more of snacking. At this age they psychologically feel a 

need to belong to a group, so to be with peers they eat snacks with friends or eat out with 

friends. They do not enjoy family meals as much as they enjoy snacking with peer group. On 

the basis of their perception about nutrition, they found home food monotonous even though 

it was nutritious and safe. Junk food was preferred because it was tasty, fashionable due to 

peer pressure / media/ western influence.  

 

 The mothers of the subjects under study were also found to have good knowledge 

about nutritious food (79.5%), balanced diet (76.8%), conservation of nutrients during 

cooking (87.3%), safety of foods (93.2%) and increased needs of nutrients during 

adolescence which reflects the fact that many of our students study food science as a part of 

curriculum which has helped to better their motherôs knowledge of nutrition inspite of the 

fact that their mothers were not literate. How much the mother is able to put forth her 

thoughts and knowledge on her child is a question, as adolescents like to be independent as 

far as food choice is concerned, if they liked what is cooked at home they ate or else they did 

snacking outside. 

 

 As stated earlier female literacy and maternal literacy regarding food and nutrition 

proves to be an important determinant of nutritional status of adolescents. It does have an 

influence on their nutritional status. 

 

 Besides clinical examination and nutritional anthropometry, hemoglobin estimation is 

an important component of nutritional assessment.Anaemia is a nutritional problem affecting 

Indian population and affecting all classes of population. Anemia is a deficiency caused by 

lack of hemoglobin (a protein iron bound factor found inside red blood cells) is technically 
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defined as reduction in the hemoglobin level (Hb) in circulation. In a study conducted by 

National Institute of Nutrition 1991, anemia in adolescent girls was reported to be 20 to 25 

percent irrespective of the social class.  

 

 Out of the 193 subjects under present study, we could estimate hemoglobin values 

only in 113 subjects. Their mean Hb value was 12.5gm/dl which falls in the normal range. 

(Table 6) As per WHO guidelines (1995) values more than 12g/dl is considered normal. 

However 27.4 percent of our subjects had Hb values less than 12g/dl.  In other words 27.4 

percent of our subjects were anemic. If we study their energy, protein and iron intakes this 

finding is quite in tune with the finding that 27.4 percent of our subjects were anemic. The 

protein and iron intake was far below the recommended allowance in lower income group 

subjects.  

 

 Anemia was found to be prevalent among our subjects.(Table 6) As per WHO 

guidelines, 14.2 percent of subjects had marked anemia (Hb< 10g/dl) and 22.2 percent of 

subjects had marginal anemia (Hb levels between 10.1 to 12.00 g/dl). Majority 61.9 percent 

have normal hemoglobin levels ranging from 12g/dl to 14 g/dl. On the whole 63.6 percent of 

the subjects were in the range of 12g/dl to 16g/dl. This was quite surprising as their diet were 

quite poor in protein and iron. Probably their iron absorption was very good, whatever little 

dietary iron they took was well absorbed. The rate of absorption depends on the iron status of 

the individual, the lower the iron stores, the greater will  be the rate of iron absorption. During 

adolescence the demand for iron also increases so when the body demands are more, the 

absorption is better.   

 

 Anand et. al (1999) found anemia in 51 percent of young girls they studied and none 

of their subjects had Hb values below 9g/dl.  Vasanthi et al (1999) assessed the anemia status 

of 312 girls of Delhi and found prevalence of anemia in 28 percent of girls who had attained 

menarche which is similar to our findings of 27.4 percent anemia in the studied subjects. 
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 Though the food intake pattern (T12) showed that 18.1 percent of the subjects 

skipped meals taking only two meals per day, 42.0 percent took three meals, 39.9 percent 

consumed four or more than four meals per day. 77.2 percent of the subjects, under study 

took three or four meals per day, the fact of the matter is that the amount of food taken per 

meal was much below the recommended levels. This confirmed the findings of Kurpad et al 

(2006) that energy intakes of urban population were reducing. This according to them was a 

behavioral phenomena linked to an increase in mechanization of daily life and very little 

leisure time. 

 

  Abaddalah et al (2009) revealed that meal skipping was common, particularly among 

adolescents, he observed that less than 40 percent of the subjects had all three meals per day 

with a higher proportion of boys and girls. 

 

 Tarvindar Jeet Kaur (2007) found in her study that 85 percent of the adolescent girls 

consumed only two meals before nutrition education and 11.6 percent consumed three meals. 

After nutrition education, there was a change 63.6 percent had two meals and 33.3 percent 

consumed three meals per day. 

 

 Olumankaiye et al (2010) found prevalence of under nutrition amongst those who ate 

three meals only. He concluded that snacks were important for adolescents, when snacks 

were consumed in between meals they improved the nutritional status of adolescents. 

 The academic performance of the subjects under study (Table 20) showed that most 

of them passed at first attempt in all three classes that is standard 10
th
, 11

th
 and 12

th
. A high 

percentage in all three classes passed with second class, 64.5 percent in class tenth, 61.7 

percent in class eleventh and 63.6 percent in class twelveth.  

 

 In class tenth 26.5 percent passed in first class, 23.5 percent passed with first class in 

class twelveth. Considering their socio economic status and their family size the result was 

quite justified as our subjects being girls, most of them have the responsibility of household 

chores so they are not only studying, they have other responsibility besides studies of helping 
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their mothers or doing part / full time jobs to support family income this shows that their will 

to study is quite strong though in the class they are were not able to concentrate or attend 

regularly their goal was to do well so that in future they get better jobs ï percentage of first 

class was higher in both class ten and class twelve. 

 

 Several studies suggest that eating breakfast may help to perform better by improving 

memory, alertness, concentration, problem ï solving ability, attendance several studies 

suggest that eating breakfast may help to perform better by improving memory, alertness, 

concentration, problem ï solving ability, attendance in college / school and mood. This is 

thought to be due to the fact that breakfast especially if it is high in carbohydrates, provides 

glucose ï the preferred fuel for the brain ï breakfast can give a head start to an individual on 

his bodyôs daily vitamin and mineral needs as per Murphy and Johnson (2003),and is 

considered just good for a student. Their study also showed that breakfast eaters were more 

likely to meet their nutrient intake recommendations. Hence people who skip breakfast may 

not make up for the missed nutrients later in the day.  

 

 A healthy breakfast keeps blood sugar levels stable thereby decreasing cravings and 

hunger throughout the day. The omission of breakfast or consumption of low energy ï 

breakfast relate to dietary patterns that are unfavourable for health and affect cognitive 

performance in children and adolescents. 

 

 In the present study we found that 141 of our subjects, 73.5 percent were breakfast 

eaters and 51 subjects 26.5 percent were breakfast skippers. (Table 16) 

 

 Studied by Sarmeulson (2000), Kelki Rahkonen et al (2003) & Osaka et al (2005) 

showed that breakfast skipping was common amongst adolescents in college and universities 

Isralowitz and Trostter (1996) reported skipping of breakfast more often in girls as compared 

to boys. 
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 Chen et al (2005) found that adolescents who seldom ate breakfast were more likely 

to have poor qualities of life. A possible explanation could be that skipping breakfast results 

in less energy in the morning and less motivation to participate in physical activity. 

 

 We found 73.5 percent of our subjects eating breakfast which was surprising as our 

subjects were all girls and more girls are found to skip breakfast as compared to boys as per 

many studies. This is probably because we defined breakfast as any solid food consumed 

between 6.00am to 10.00 am not just tea / coffee / milk, what we realized here was that they 

did break their fast by consuming food but what they actually ate as breakfast was very little 

in quantity and poor in quality and far below what was actually required to be eaten for 

breakfast. 

 

 Most of our students under study were in a hurry to reach college by 7.30 am so they 

had very little time to eat proper breakfast. Majority of them ate tea and biscuits, followed by 

tea and chapatti, paratha, a fruit, milk and sandwich all of which did not take much time 

(Chapatti & paratha in most cases were previously prepared). Their mothers or guardian were 

not able to get up early enough to prepare fresh hot breakfast in the morning for them. 

 

 On comparing the hemoglobin levels (Table 21) of breakfast eaters and breakfast 

skippers it was observed that more number of subjects amongst breakfast eater had Hb levels 

falling into normal range of 12g/dl to 16g/dl 75.3 percent of the breakfast eaters had Hb 

levels between 12g/dl to 16g/dl as compared to 66.6 percent of breakfast skippers having Hb 

levels between 12g/dl to 16g/dl. In other words 33.4 percent of the subjects who were anemic 

were breakfast skippers as compared to 24.7 percent of anemic subjects who were breakfast 

eaters. However this correlation was not found to be statistically significant. 

 

 There was a significant correlation between the size of the family and the breakfast 

skipping and income and breakfast skipping. 

 



59 
 

 (Table 22) As the size of the family increases the breakfast skipping is more. The 

possible explanation is that in low SES families where parents are doing menial jobs parents 

are not able to be after children for basic needs, especially after adolescents, they expect 

them to take charge of themselves.  

 

 Breakfast skipping was found to be more amongst eldest child as compared to middle 

and youngest, this correlation however, was not statistically significant. 

 

 There was a significant correlation between income and breakfast skipping. As the 

income increased the breakfast skipping decreased. 

 

 The academic performance of Breakfast eaters was found to be significantly better 

than breakfast skippers (Table 23) In class tenth there were 45 subjects who achieved first 

class marks and were breakfast eaters, in comparison to this only 5 breakfast skippers 

achieved first class. The correlation was significant statistically (P 0.03). In class eleventh 36 

breakfast eaters achieved first class as compared to 7 breakfast skippers (P 0.04). In class 

twelveth, 43 breakfast eaters achieved first class as compared to 4 breakfast skippers (P 

0.04). It was thus observed that in all three classes the breakfast eaters were the ones, whose 

academic performance was significantly better than performance skippers. 

 

 When the brain receives a steady supply of glucose as fuel, it functions smoothly at a 

steady pace. When levels of sugar in the blood fluctuate, the brain does not get its steady fuel 

supply which affects the mental performance of individuals and learning may become more 

erratic. 

 The result for breakfast consumption and cognitive tests shows a significant 

difference on two measures that is óFind the difference testô given for one minute and two 

minutes for breakfast eaters and breakfast skippers. There is no significant difference 

between the breakfast eaters and breakfast skippers for the óRecall Testô. 
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In the Cognitive tests as reported in methodology, óFind the differenceô test and 

óRecall testô were performed. In find the difference testsô the cognition was tested for short 

time (1 min) and long time (2 min). They were given two similar pictures in which the 

second picture had minor differences which the subjects had to find out.  

 

In the recall test the subjects were given 20 words which they had to read for 1 

minute. They were then given 40 words which were related and similar to those 20 words. 

The subjects had to find the initial 20 words. 

 

In case of the óFind the difference testô ï 1 min and 2 min time period there was a 

difference between breakfast eaters and breakfast skippers. (Table 24) In the 1 min time 

period óFind the difference testô the mean score of breakfast eaters was 7.53 and that of 

breakfast skippers was 6.21 t value 3.392 and P value Ò 0.003. Similarly in the 2 min time 

period the mean score of breakfast eaters was 8.81 and that of breakfast skippers was 6.89, t 

value 2.875 and P value Ò 0.028. In both the tests the difference was statistically significant. 

It was observed by the researchers that on the whole breakfast eaters were quick in thinking 

and completed their task faster both in 1 min time and 2 min time as compared to the 

breakfast skippers. Breakfast skippers were slow in processing the information for the task 

given. Higher mean score shows that the subjects have been able to find out more 

differences.  

 

Breakfast eating significantly enhanced their alertness and memory. 

 

Results of the óRecall testô showed that there was a difference between the mean 

scores of breakfast eaters (16.95) and breakfast skippers (14.68), however this difference was 

statistically insignificant. Here again the researchers observed that the breakfast eaters 

completed their task faster than the breakfast skippers. Higher mean score shows that the 

subject have been able to recall more words.  
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In a similar study done by Mrs. Manisha Parelkar (2008), senior lecturer at P.N. 

Doshi College, SNDT Womenôs University for her minor research project on that cognitive 

functions as tested by psychometric tests, showed that scores of breakfast skippers on visual 

memory, immediate memory and recall decreased as compared to breakfast eaters, however 

the difference was not statistically significant. 

 

This proves that breakfast eating affects the performance of alertness tests, recalls, 

memory and concentration ability of an individual. 

 

Researchers Pollit E. (1995) has suggested that morning nutrition may modulate 

metabolic and neuro hormonal functions associated with overnight fasting by supplying 

energy and nutrients to the brain.  

 

On analysis of the results it can be said that the hypothesis holds true that is, the 

nutritional status of many adolescent girls was found to be subnormal and breakfast did affect 

their mental alertness, memory, concentration and subsequently their academic performance.  
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Summary and Conclusions 

 Since adolescents have historically been considered a low risk group for poor health, 

they receive few health care resources and least attention. However this kind of thinking 

ignores the fact that health problems that come up later in life can be prevented by adopting 

healthy lifestyle habits in adolescence. 

 

 Adolescence is the right intervention point in the life cycle of human beings. It is a 

state of receptivity to new ideas and a point at which lifestyle choices may determine an 

individualôs life course. 

 

 The present study was conducted with an objective to assess the nutritional status of 

adolescent girls studying at Maniben Nanavati Womenôs College, Vile Parle, Mumbai, to 

study their eating habits and to study the relationship of breakfast consumption with 

academic performance.  

 

 There were 193 subjects under study in the age group of 16 to 21 years. Nutritional 

anthropometry was carried out in terms of measuring height and weight, which was then 

utilized to compute their BMI. Hemoglobin estimation was done for 113 subjects. These 

subjects were interviewed to study their family background, their knowledge of nutrition, 

their motherôs knowledge of nutrition, their food intake pattern and 24 hr. Recall for dietary 

history. Their food intake in terms of Energy, Protein and Iron was calculated using ICMR 

food value tables. 

 

 There were 141 breakfast eaters and 51 breakfast skippers. For testing their cognitive 

abilities we chose a small group of 62 students who volunteered for the tests. Of these 62 

subjects, there were 43 subjects who were breakfast eaters and 19 breakfast skippers. 

 

The observations of the study are summarized below: 

ü The students under study, most of them being Hindu belonged to low socio economic 

status majority of them lived in nuclear family but the size of the family was more 
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than 4 members. About 1/3
rd

 of the subjects were eldest child, 1/3
rd

 middle class 

middle child and 1/3
rd

 youngest child 

ü Hypertension emerged as a common problem amongst their family members, 

Diabetes and heart diseases striking in a big way to these members. 

ü Majority of them had family annual income up to one lakh. 

ü Most families spent major part of their income on food and education followed by 

clothes, medicines, electronics and entertainment. 

ü 21.8% of the subjects had BMI < 18.5 (underweight), 65.8% had normal BMI; 10.4% 

had BMI between 23 and 24.9 (overweight), 2% had BMI > 25.0 (obese). 

ü There was a significant correlation between BMI and size of the family. The 

overweight and obese subjects were found to belong to families having 3 or 4 

members. Subjects having normal BMI were from families having more than 4 

members. 

 

 The type of family, size of family and annual income had significant correlation with 

the nutritional status of the subjects under study. 

¶ Anemia was found to be prevalent amongst the subjects 14.2% of the subjects had 

marked anemia (Hb < 10g/dl) 22.2% of the subjects had marginal Hb levels. (Hb 10. 

1 ï 12.0) 

¶ It was observed that their immunity was quite low. 70% were prone to cold, cough, 

fever and viral infections. Most of them visited allopath for their ailments. 

¶ On studying their meal pattern it was found that 18.1% of the subjects took just2 

meals. 42% of the subjects took 3 meals per day. The rest took more than 3 meals per 

day. 

¶ Majority of our subjects were Hindus whose consumption of Eggs, Meat and Fish 

was very low, some did not consume at all.  Consumption of Legume / pulses, fruits, 

groundnuts and green leafy vegetables was also low. 

¶ On the basis of that dietary 24 hr. recall, it was found out that, the mean intakes of 

Energy and Protein were 50% below the recommended levels and intake of Iron was 

60% below recommended levels. There was obvious correlation between nutrient 
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intake and income. As the income, increased the intake of nutrient content also 

increased but even in the 2 lakh to 5 lakh income group the nutrient intake of subjects 

was below recommended values. However the correlation was statistically 

insignificant. 

¶ Our subjects had basic knowledge about nutrients and balanced diet, 75.8% of the 

subjects were aware about nutritious food. Many of the students study food science in 

standard eleven which may be the reason for them being aware about food. Their 

mothers were also found to be well aware about the need for increased requirements 

of nutrients, safe food and balanced meals during adolescence. 

¶ Considering their low socio economic status many were found to have good 

nutritional status. 

¶ Study on their eating out pattern showed that 92.7% ate out though not daily but quite 

often. Subjects belonging to nuclear family tend to eat out more than those from joint 

families. 

¶ Eating out was special for them. They preferred special foods like Chinese food, pav 

bhaji, sandwhich and sweets. During fasts, fruits, milk, fruit juice, sago khichdi, and 

readymade foods like wafers and ófarali patticeô. During illnesss most of them 

preferred eating khichadi, dal rice, soup, milk and fruit. During exams they ate 

normal food but many included almonds in their food intake and took extra tea / 

coffee to keep them awake while studying. 

¶ It was found that 141 subjects were breakfast eaters and 51 breakfast skippers. The 

food they took as breakfast was not sufficient in the quantity and quality, not found to 

be satisfactory. Most of them took tea and biscuits as breakfast, some took chappati, 

paratha, a fruit, a cup of milk or sandwich (mostly bread and butter). Chappati / 

paratha were prepared at night. Only positive factor is that they did eat something 

before coming to college which may be because, the department of food and nutrition 

does make them aware time and again about importance of breakfast and balanced 

diets. Their breakfast was not found to provide sufficient nutrients, especially 

carbohydrate. Their mothers / guardians were not able to get up early to prepare fresh 

hot breakfast in the morning for them. Many of our subjects come from long 
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distances. Hence they did not have time to eat breakfast as they were in a hurry to 

reach college by 7.30 am. Thus they quickly ate something and would run for the 

college. 

¶ It was found that Hb levels of breakfast eaters were in the normal range. 75.3% of the 

of the subjects who had normal Hb were breakfast eaters. The percentage of normal 

Hb levels amongst breakfast skippers was low ï 66.6%. however the correlation 

between hemoglobin level and breakfast eating / skipping was statistically in 

significant. 

¶ There was a significant correlation between the size of the family and breakfast 

skipping and income and breakfast skipping. As the size of the family increased the 

breakfast skipping was more. As the income increased the breakfast skipping 

increased. 

¶ The Academic performance of breakfast eaters was found to be significantly better 

than breakfast skippers. There were more breakfast eaters achieving first class in all 

three classes as compared to breakfast skippers achieving first class. It was observed 

that in all three classes the breakfast eaters were the ones who performed well 

academically. 

¶ The result of the study on breakfast consumption and cognitive tests showed that 

breakfast eaters were cognitively alert and were able to react quickly to cognitively 

arousing event which required them to concentrate on details between two pictures in 

one minute (find the difference test). The breakfast skippers needed more time to 

complete their task and were slow to process the information. Breakfast eating 

significantly enhanced short term memory as the subjects performed better in the test 

of short span (1 min). even in the órecall testô the breakfast eaters were found to 

complete the task faster and score better than breakfast skippers. 
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From the study, it can be concluded that 

 
¶ Perception and knowledge about food and health and adolescent eating pattern affects 

their nutritional status.  

¶ Purchasing power is the prime factor determining food consumption. Socio economic 

status affects oneôs nutritional status tremendously. Adolescents are most vulnerable 

as far as nutritional status is concerned even if food and economic resources are 

adequate. Allocation of food in the household and gender discrimination also plays an 

important role, girls may receive less or inferior quality food. Fasts taken up by girls 

may also be a factor leading to inadequate nutrient intake. Poverty is considered to be 

the direct cause of malnutrition and not much improvement can be expected unless 

poverty is reduced. 

¶ Female literacy and maternal literacy regarding food and nutrition proves to be an 

important determinant of nutritional status of adolescents. 

¶ Breakfast is the important meal of the day which is either missed or not taken 

appropriately. Breakfast choices made by the adolescents are not found to be 

adequate nutritionally. 

¶ Breakfast eaters are more likely to meet their nutrient intake recommendations. A 

healthy breakfast keeps the mind alert, increases concentration and decreases hunger 

cravings throughout the day. When the brain receives a steady supply of glucose as 

fuel, it functions smoothly at a steady pace. Breakfast eating affects the performance 

of alertness tests, recall, memory and concentration ability of the individual. 
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Findings of the study 

 

This study has helped to support following facts: 

¶ The adolescent population of our country (22.8%) suffers from malnutrition. 

¶ The adolescents are aware of nutrition and balanced diet but yet they ignore their 

health 

¶ They are influenced by peers and advertisements as far as food choices are concerned. 

¶ They know breakfast is an important meal but they are unable to form a habit of 

taking good breakfast. 

¶ There is a definite relationship between breakfast eating and cognitive abilities. 

¶ Their nutrient intake is below the recommended levels prescribed by ICMR.  
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What this study recommends 

¶ There is a need to educate adolescent which empowers them to take care of their 

nutritional needs, as right to nutrition is a basic right. 

¶ The adolescents of college going age represent almost 22.8% of our population. The 

relationship between health and education can be seen in terms of contribution that 

the school or college can make in increasing health awareness and health status. 

Poor health and nutritional status of children is a barrier to attendance and educational 

achievement, it plays a crucial role in enrollment, retention and completion of the 

college education. 

The need of the hour is to use the college student as promoter of good health in the 

community. The notion of the educational institution as a health centre needs to be 

developed. A large number of ailments then can be detected early and managed 

effectively. While doing so health needs to be understood in the spirit of Alma Alta 

declaration as attainment of the highest possible level of physical, mental and social 

well being and not merely the absence of diseases or infirmity. 

¶ Adequate nutrition should be ensured to adolescent girls who will bear the future 

generation, which can be done by ensuring availability of breakfast either subsidized 

or free if the educational institute can afford. Over the long term this will help the 

future generation to be well nourished and may prevent nutrient deficiencies that 

affect cognition. 
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Appendix 

Appendix I - Table 1: Occupation of Father and Mother 

Sr. No. Particulars No. % 

I Occupation of the father 
  

1 Accountant 7 3.6 

2 Architect 1 0.5 

3 Bank 3 1.6 

4 Barber 1 0.5 

5 Business 62 32.1 

6 Broker 1 0.5 

7 Carpenter 2 1 

8 Civil Contractor 2 1.0 

9 C.A. 2 1.0 

10 Clerk 1 0.5 

11 Diamond Business 3 1.6 

12 Driver 1 0.5 

13 Electroplating 1 0.5 

14 Software Engineer 1 0.5 

15 Garland Maker 1 0.5 

16 Government Job 1 0.5 

17 Export 1 0.5 

18 Industrial Consultant 1 0.5 

19 Job 9 4.6 

20 LIC 2 1.0 

21 Mechanic 1 0.5 

22 Mechanical Engineer 1 0.5 
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23 Milk Shop 1 0.5 

24 Motor Winder 1 0.5 

25 Officer 1 0.5 

26 Painter 1 0.5 

27 Photographer 1 0.5 

28 Priest 1 0.5 

29 Private Job 1 0.5 

30 Teacher 2 1.0 

31 Retired 2 1.0 

32 Rickshaw driver 1 0.5 

33 Service 63 32.6 

34 Chef 2 1.0 

35 Shop Keeper 5 2.6 

36 Tailor 5 2.6 

37 Not Working 1 0.5 

 

Sr. No. Particulars No. % 

II       Occupation of the Mother No. % 

1 Business 16 8.3 

2 House Maid 1 0.5 

3 House Wife 164 85.0 

4 Job 1 0.5 

5 Professor 1 0.5 

6 Teacher 1 0.5 

7 Service 8 4.2 

8 Tution 1 0.5 
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Appendix 2: Special Foods  

 Sr. No. Special Foods No. % 

1 Skim milk 1 1.0 

2 Punjabi 4 3.9 

3 Fish 3 3.0 

4 Chyvanprash 1 1.0 

5 Biscuits 1 1.0 

6 Milk  4 3.9 

7 Fruits 4 3.9 

8 Pav Bhaji 9 8.6 

9 Chinese Dosa 1 1.0 

10 Ragda Pattice 1 1.0 

11 Mutter paneer 1 1.0 

12 Chicken 3 3.0 

13 Chinese 16 15.5 

14 Bournvita 4 3.9 

15 Sweets 7 6.8 

16 Sandwhich 8 7.7 

17 Non Vegeterian 2 2.0 

18 Pulao 2 2.0 

19 Salad 2 2.0 

20 Milk Shake 2 2.0 

21 Outside food 12 11.7 

22 Custard 1 1.0 

23 Sago 1 1.0 

24 Chocolates  1 1.0 

25 Cake  2 2.0 

26 Dates 1 1.0 

27 Burger 1 1.0 

28 Frankie 2 2.0 

29 Pizza 4 4.0 

30 Dry Fruits 1 1.0 

31 Badam Halwa 1 1.0 
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Appendix 3: Foods During Fast 

Sr. No. Special Foods No. %  V%  

1 Milk  16 8.3 9.6 

2 Fruits 52 27.0 31.5 

3 Potatoes 7 3.6 4.2 

4 Sago Khichdi 35 18.1 21.2 

5 Wafers 17 8.8 10.2 

6 Sago Wada 2 1.0 1.2 

7 Banana 3 1.5 1.7 

8 Fruit Juice 10 5.2 6.0 

9 Boiled Water 7 3.6 4.2 

10 Tea 6 3.1 3.6 

11 Moriyo 1 0.5 0.6 

12 Dates 1 0.5 0.6 

13 Curds 2 1.0 1.2 

14 Ready Made Faral 6 3.1 3.6 

15 Ground Nuts 1 0.5 0.6 
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Appendix 4: Foods during Illness 

Sr. No. Food during Illness No. % 

1 Khichdi 53 28.6 

2 Curds 4 2.2 

3 Dal Rice 13 6.9 

4 Regular Food 24 13.0 

5 Soft and Light Food 12 6.6 

6 Curd Rice 5 2.7 

7 Veggie Rice 1 0.5 

8 Biscuit 6 3.2 

9 Fruits 34 18.3 

10 Milk  9 5.0 

11 Coconut Water 2 1.0 

12 Lemon juice 2 1.0 

13 Soup 13 7.0 

14 Tea 2 1.0 

15 Sago 2 1.0 

16 Huldi Milk  2 1.0 

17 Bread Milk 2 1.0 

 

Appendix 4 showed that 28.6 percent of the study subjects have the habit of 

consuming khichdi followed by 18.3 percent consuming fruits during illness. 
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Appendix 5 ï Foods during Exams 

Sr. No. Food during Exams No. % 

1 Almonds 34 33.5 

2 Regular Diet 31 30.7 

3 High Energy foods 1 1.0 

4 Mixed nuts 6 5.9 

5 Pista 1 1.0 

6 Lime juice 2 1.9 

7 Fruits 4 3.8 

8 Fruits juice 1 1.0 

9 Milk  8 7.5 

10 Bourn vita 1 1.0 

11 Coffee 4 3.8 

12 Tea 3 3.0 

13 Homemade foods 1 1.0 

14 Chocolates 2 1.9 

15 Butter Milk 1 1.0 

16 Herbs 1 1.0 

17 Ghee 1 1.0 
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Appendix 6 ï Questionnaire Form 
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Cognitive Test - II  

Appendix 7 ï Words for Recall Test 

1 Cashew 

2 Coconut 

3 Peanuts 

4 Pista 

5 Apple 

6 Banana 

7 Grapes 

8 Sapota 

9 Carrots 

10 Cucumber 

11 Ladyfinger 

12 Tomato 

13 Cricket 

14 Badminton 

15 Table-Tennis 

16 Chess 

17 Waffers 

18 Biscuit 

19 Cake 

20 Sandwhich 
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Cognitive Test - II  

Words for Recall Test 

1 Burger 

 

21 Tomato 

2 Potato 

 

22 Ladyfinger 

3 Watermelon 

 

23 Ludo 

4 Almonds 

 

24 Sapota 

5 Hockey 

 

25 Chess 

6 Orange 

 

26 Pista 

7 Cucumber 

 

27 Hazelnut 

8 Onion 

 

28 Sandwhich 

9 Carrot 

 

29 Brinjal 

10 Grapes 

 

30 Apricot 

11 Chillies 

 

31 Coconut 

12 Banana 

 

32 Table-Tennis 

13 Kho-Kho 

 

33 Strawberry 

14 Cashew 

 

34 Carrom 

15 Sweet lime 

 

35 Peanuts 

16 Sevpuri 

 

36 Badminton 

17 Cake 

 

37 Apple 

18 Pizza 

 

38 Raisins 

19 Waffer 

 

39 Cricket 

20 Frankie 

 

40 Biscuit 
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Appendix 8 ï Find the Differences ( 1 minute) 
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Appendix 9 ï Find the Differences ( 2 minute) 

 

 


