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 deelop 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, | 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



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

on their mental abilities 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 & 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 ¢ 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
0 Approximately formed questionnaire

U Non stretchable measuring tape

U Portable weighting balance

Significance & 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



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. thuial health during
adolescence helps support the growing body and prevents haaitications 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 remeinés include

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

According to Vijay Raghavan et al . 2000
millets, roots and tubers are below the Recommended Dietary Allowance (RDA) in all ages
of adol escence. 6 Consumption of green | eafy
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, enadyyotal 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 pacularly 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 individual s | ife except in the first ye
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).



ADOLESCENCE AND DISEASES

Adolescents, particularly girls are especially vulnerableon 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 lad 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 &0B).

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 adotegears 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 therabaut 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, comgtisaduring 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 et9&l.atf@ 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 gntbe children and adolescents
(Gordon et al. 1995).

Breakfast, i terally means Abreaking thi

i mportant meal of the day essential for repl



The period between dinnand breakfast is the longest fast of a calendar day, often
l asting more than eight hour s, therefore up
stores can be substantially depleted and the blood glucose can be relatively low (Anderson,
1988). Extendig 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, bresiifgshg, 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 breakastbe 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 lagk 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 adaatc suffer from chronic
undernutrition those belonging to the affluent section of the society suffer from obesity.

Both conditions compromise adol escentsd gene
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Relying on fast food sources of breakfast and snacks that arenHagl, 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

1 tobring about awareness regarding importance of good nutrition amongst adolescent girls
1 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

Thisisar evi ew of |l iterature pertaining to the
and academic performance of adol escents. o T
headings:

i. Eating habits and nutritional status of adolescents

ii. Role of breakfast iphysical 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 61l m
Adol escents (2002), 6 a équdteedsets, oot iis quaniitynandt me  h
guality. 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 kredge 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 areaurddred. 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 Intrapersonal (Psychosocial and biological))

2. Socieenvironmental or ir@rpersonal (e.g. Family and peer)

12



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 revedlsat 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 countriesAsia, gender discrimination
plays an important role in the inthusehold. This trend is observed greatly in the rural
areas. Here i1t is wusually a femalebds heal't

food of inferior quality.

Both, Dennisn 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 preferceby more than twohirds 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 Aurg (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 11288 Kcal, far below thdRDA. 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 lagg@ntities of fish, meat, eggs,

milk, legumes, fruits and vegetables compared to female adolescents.

13



Sohail Ally (2001) reports adolescent population in Bangladesh to be 29.5 million
with adolescentsd health and emalesraietmore n al
disadvantaged than males. This is because girls consume fewer calories than boys. It is
8% lower for age group 102 years; 18% lower for 185 years and 25% lower for 1163

years.

Missing meals especially breakfast is extremely commd#AFBN 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 adolescery$agvand provide
one fourth to third of their calorie intake, the SHAHN survey reveals that 50% boys and
40% qirls feel that snacking provides the relaxation atmosphere important for group

interactions among the teens.

According to Sjoberg et al (2008)e 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 pizgdeing 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 tkan 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 $eegative 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 \ndrable 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 setpmoly adolescents (CDC,
1996).

iii. Its long term implicationgare 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 deficies. 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 theadies show weight deficit and below normal BMI values
(thinness). Likewise, Ally (2002) reports that 50% of girls are stunted andhodeare
wasted in rural areas. Among them 43% are anemic; 3% suffer from iodine deficiency and

2.1% exhibit signs of ¥amin 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 aniésmts 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 ttow 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 pysical capacity and work performan&ath 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 increasednpéal nortality.
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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 cognitieegs in adolescents.

Bearddés (2000) scrutiny shows that duri ng
prepare for future child bearing. Low iron stores in young women of reproductive age make
them susceptible to iron deficiency anemia because diettalge 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 physitigsact
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 carres into adult cardio vascular disease (CVD) risks.

i) Role of breakfast in physical and mental health:
Regul ar breakf ast eating is an i mportant co
status. Breakfast has been labeled the most importanoiriéal day.

Breakfast as part of a healthful di et al
health and well being. We should advocate consumption of a healthful breakfast on a daily
basis consisting of a variety of foods especially high fiberdaig products. Rampersaud et
al (2005) suggest that breakfast consumption could improve cognitive function related to
memory, test grades and school attendance.

16



Conners and Blouin (1983) too states that breakfast consumption had beneficial
effects on raction 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 measutes wit
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.

Gi bson and OO6sullivan (1995) shows that
during the preschool 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 contributionbof e a k f a s t to a per
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 thed. 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 teacherdés |l ecture in the
transitory metabolic chrages due to skipping breakfast occur frequently, they are likely to
have a cumul ative adverse effect that coul d

Crawley (1993) reports that children who regularly eat breakfast cereals, are more
likely to have halthier diets overall and that teenagers who regularly consume breakfast

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

Gi bbson and O6ésullivan (1995) and Haines
time in the moning, 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.

17



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 fatdacholesterol. 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 cressctional studieConsumption 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 brefast 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
suggets 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 irregulaadbreaséip.
Fernstorm and Wurtman (1971) find that ingestion of carbohydrate rich breakfast can

produce changes in the nedransmitter systems that are known to be related to mood.
Taras (2005) suggests that breakfast consumption is positively asgowidie

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. ZH)&) (eveals 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 thexdalt 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 alddut 10
hours between dinner and breakfast causes decmedseod 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 astantion and working memory.

Bergi 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

oneds | ifestyle.

Gajre (2008) finds thathe 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.-Kslkonen
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) shothat higher income, education beyond high school are

positively associated with increasing probability of eating breakfast.
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More than any other meal, the eating of breakfast is probably the first to get
compromised as a result of poor time managemeris 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 adolescentsd skipped breakfast.
over 15 % of adolescents (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 ghool 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 shaped 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 momifag. Re
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 frequernltying 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 kenutrients such as calcium, iron, fiber and other vitamins and

minerals.
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The study of Sjoberg et al (2003) on grade 9-165years) 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 brushinglation 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 sympt@astwright 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 &het 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 activiy. 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 Suitq2001) 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 (810 years) by 9% and in adolescents by 13.20 %. Adolescent girl83({&ars)
had the greast 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 sedemographic 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 Gregoet 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 beugger 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) exaad 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 braactivities 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 andjirls 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
bre&fast 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 witbgular 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.

Gi bson (1995) shows how érhskip lirddldastdless To E
frequent | y -Rehaadny tThoe EGNdn cer e al eater s. He a
fortified breakfast cereal have significantly bettevitamin status and low levels of LDL

cholesterol.
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Methodology

For,thest udy students of Mani ben Nanavat.
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

willingness 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 thedy, 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 stants was obtained using a questionnaire which consisted of
guestions 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, foodintake 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¥kigpight (m§

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 fakihg 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 mo

taken by them duringxamination 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 kiin

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 subjés 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

daysi one being an ordinary day and one Sunday.

For this subgroup gmitive tests were done to find out their recall capacity. The head
of psychology department of Mani ben Nanavati
for them. Cognitive tests of working memory were used. There were two tests given to the
subjects with 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 eautighe

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 aur 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 eaminations, that is standard ten, eleventh and twelfth.

Data were analysed using statistical package for social scierBBSS version 15. To
show correlation between variables chi square test was used. To show statistical
significance between breakfastat er s and breakf ast skipper

applied.
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Table 1: Age distribution of the populationunder study

Results

(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

80

m Age (Years)
= No.

=%
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Table 1 showsthe sample consisbf 193adolescengirls in the age groupf 16-21
years. Among theselected subject8.8 percentare in the age group df6 i 19 years and
21.2 percenbelong to the age gro®®1 21 years

Table 2 Socio Economic Profile

(n=193)

Sr. No. Particulars No. %
l. Religion
1 Hindu 150 77.7
2 Muslim 36 18.7
3 Christian 7 3.6
Il Family Type
1 Nuclear Family 143 74.1
2 Joint Family 50 25.9
11 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
v Birth Order
1 Eldest child 68 35.2
2 Middle child 64 33.2
3 Youngest child 61 31.6
V Annual IncoméRs.)
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 preseniablm 2 The
distribution of the respondents according to télggion shovs that majority 77.7 percent of
them are Hindus, 3.6 and 18.7 percent belong the religionof Christianity and Muslim
respectivelyOnly 1.5 percent of them belong SC and STategory

In the present study, out of 193 selected subjectsadetBving in a nuclear family.
Size of the familyis big in many casesround67.3 percent of the familieare largehaving

five or more tharfive members.

Among the selected subjects, the anrinabme of 44.6 percent fall in the
categoryRs. 50,000 tRs. 1 lakh and7.8 percent in the category beld®s. 50,000 per
annum. This showsthat 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 é ,

Considering the birth order 35.2 percent of the selemtietescengirls arethe eldest
child of the family 33.2percentmiddle child and31.6 percent are youngest child.

Table: 3 Income Expenditure of the Family

Sr. No Majority part of family

income expenditure No- ”
1. Food 130 29.6
2. Clothes 71 16.2
3. Electronics 26 5.9
4. Entertainment 25 5.7
5. Education 130 29.6
6. Medicine 53 12.1
7. Other 04 0.9
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From the above table, it is clear that majority 29.6 per cent of the study population
sper major part of the family incomon food and education. Onl§.7 per cent of them
sper on entertainmentl16.2 per cent andl2.1 per cent of the subjects sgemoneyon
clothes and medicilseespectively.

Table 4: Body Mass Index (n=193)
Sr.No BMI (Kg/m?) No. %
1 Below 18.5 42 21.8
2 18.5- 19.9 63 32.7
3 20.0 - 229 64 33.1
4 23.0- 24.9 20 10.4
5 > 250 04 20

(18.5 t022.9 is considered in normaWHO)

BMI

70

63 64
60
50 42
40 m No. of
30 = Subjects
20
10 l 4
0 ; ; ; . e

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

Nutritional anthropometry predominates over the other methodwititional status.
SeveralScientist(Cherianet al., 1988 and Rao 1996) haenphasizedhe importance of
BMI as an indeof Nutritional assessment. WHO (1995) reference data (Weigtyht) for
ageis recommended as the best indicator for use in adolesderaceecent report oWHO,
a BMI cut-off of >23 has been suggested as indicativeowérweight for AsiaPacific
inhabitants due to their greater fat deposits. (WHO Regional R0&d
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Among the selected subjects &per centare found to have normal BMPR1.8 per

centare under weight 10.4 per cent areverweightand 2.0 per centof respondentsare

obese

Table 5: Comparison of Socio Economiacharacteristics with BMI

BMI (Kg /m %)
Parameters n >18.5 18.519.9 20.0-22.9 23.024.9 O 25| X? P
N % N % N % N % N %

RELIGION
Hindu 150| 30 | 20 | 51 | 34 | 52 |34.66| 14 | 933 | 3 2 1.651
Muslim 36 | 09 | 25 10 |27.77] 1 |3055| 5 |13.88| 1 | 2.77 | (df=2)| 0.199
Christian 7 03 |42.85| 2 |[2857| 1 |14.28] 1 |14.28]| O 0
TYPE OF FAMILY

143 | 19 |13.28| 51 |35.66| 53 |37.06| 17 |11.88| 3 |2.097| 16.244
Nuclear 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 1711
4 members 48 | 7 |1458| 12 | 25 | 17 |35.41| 11 | 2291 1 | 2.08 <0.001
5 members 46 | 8 |17.39| 14 [30.43| 16 |34.78| 7 |15.21| 1 | 217 (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 |2352| 4 | 588 | 1 | 147 4455
Middle Child 64 | 19 |29.68| 23 |3593| 19 |29.68| 2 |[3.125| 1 | 156 0.108
Youngest Child 61 | 5 |8.19 | 11 |18.03| 29 |47.54| 14 | 2295 2 | 3.27 | (df=2)
ANNUAL
INCOME
< 50,000 73 | 22 |30.13| 20 |27.39| 25 | 3424 6 |821| O 0 10.560
50,000- 1 lakh 86 | 15 | 17.44| 28 |32.55| 30 |34.88| 13 |15.11| O 0 0.014
1 lakh- 2 lakh 26 | 5 |19.23| 12 |46.15| 6 |23.07] O 0 3 [1153 df=3)
2 to 5 lakh 8 0 0 3 | 375| 3 | 375| 1 |125| 1 | 125

Table shows the univariate analysis of socio economic charactenghcBMI of the

selected subjectdt is found that type of family, size of family and annual income has

significant

correl

at

on

Wi

t h

the nutri

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

(n=113)

Sr. No. Hemoglobin Level (g/dl) No. %
1 8.17 10.0 16 14.2
2 10.17 12.0 25 222
3 12.17 14.0 70 61.9
4 14.17 16.0 2 1.7

Hemoglobin Level
80 70
70
60
50 m No. of
40 Subjects
30 25
: . .
10 6
o mmm | I
81t010.0 10.1t012.0 12.1t014.0 14.1t016.0
Hemoglobin Level
®8.1t010.0
®10.1t012.0
m12.1t0 14.0
m14.1t016.0
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Besides clinical examination and nutritional anthropomleémoglobinestimation is

an important component of nutritional assessment.

Anemiais found to be prevalent among study subjeéis.per WHO guidelines
(1995) 14.2percentadolescengirls have marked anemia (Hb < &@l).22.2percent of the
subjects have marginal levels 1@/l to 12.0g/dl. Majority 61.9 percenof the subjects are

foundto be normal havinghemoglobinlevel 12.1 to 14.@/dl. 1.7 per cent of the subjects

havehemoglobinevels between 14.d/dl to 16.0g/dl.63.6per cent of the subjects are in the
range of 12.3y/dl to 16.0g/dI.

Table 7: History of Diseassin the family

(n=106)
Sr. No. History o;;nliﬁlases in the 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 diseasa the family. High Blood pressure is

found to be more prevalent (48.9 pergeimt the families of selecte@ddolescentgirls

followed by Diabetes mellitug23.6 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 calciurstatus of the subjects under stufhactures of Iimbs
were noteddown. The incidence of dictures is reported in 10.6 pent of the subject€n
studying the data and the incidence of fractures of limbs it is felt that their diet may be
providingsufficientcalcium and phosphorus.

Table 9: Morbidity pattern in last two years

Sr. No. Particulars No. %

l. Frequency of illness during last 2 years

1 Once 56 31.4
2 Twice 55 31.0
3 Thrice 19 10.6
4 > 3times 48 24.9

1 Kind of lllness

1 Feva 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

[1 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

34



The study of morbiditypattern amng the selected subjects shaWwat the frequency
of illness during last 2 yeais once in 31.4er centof the selected subjectsvice, in 31.0
percentand more than threémes in 24.9 percent of subjects undstudy Morbidity
symptoms in order of prevaleneeecold / cough (32.8 percenbllowed by Fever & Cold
(30.50er cen), Fever @6.er cen), Viral Infections (6.7 perceptand Other Symptoms
(3.4per cen). This shows thab3.3 percent of theubject studidareprone to coldcoughand
fever which may be du® low immunity Most of themvisit allopathicdoctor for their

ailments.

Table 10: Knowledge onNutrition and Diet

Sr. No. Particular No. ves % No. No %
1 Awareness of nutritious foo| 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 awarenessadolescents on nutriticend diet,54.5 percengirls
have knowledge on balanced diet. 75.8 perchatve awareness omutritious food 69.6
percentknow about nutrients in the diéthis may be due to the fact that many of them study
food science in the standard and after that opt for food and nutrition as a subject for

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

Table1l: Mot her 6 s K nNutwtiore ahdj@et o n

Sr. . Yes No
Particular

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 | Safetyof foods 177 93.2 13 6.8
5 | Increased needs of nutrient during adolescg 145 77.1 43 22.9
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From the above table it is illustrated that majodfythe mothers of the subjecise

found to have good knowledge about nutritious foods (&3.5en), balanced diet (76p&r

cen), conservation of nutrients during cooking (§&Bcen), safetyof foods (93.per cent

and increased needs of nutriensisidg adolescenc@ 7.1 per cent)

This could be due to the fact thatmany girlsstudy home science=bod Science. So

t hat could be the factor for their motherés
foods etc.
Table 12 Food Frequencyof Essential Food Items
(n=193)
. Oncein | Oncein
Sr. Daily Weekly Rarely Never
Food Items 0 0 15 days | a month 0 0
No. (%) (%) (%) (%) (%) (%)
1 | Cereals 81.3 17.6 1.1 - - -
2 | Pulses 38.1 52.5 5.5 3.9 - -
3 | Greenly leafy vegetable] 35.3 51.7 4.9 1.1 4.9 2.1
4 | Other Vegetabke 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 195 35.3 13.6 1.9 24.0 5.7

The frequency of consumphoof cerealss found to be more 81.percentdaily.

Amongselected subject$0 percentarefound to bevegetarian and daot consume meat,

fish and egg at allThe otherproteinrich foodspulses and millareconsumedn daily basis

by 38.Jper cent& 76.8per centrespectively Consumption of green leafy vegetables is

35.3er centwhich islessthanthat of other vegetables is 70.1 per cent and of fruits is 59.4

per cent which igair considering their socio economic status.

Consumption of eggs, meat and fish is seen low a9& dentof the subjects are

Hindus.Consumpion of groundnuts is very V.
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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 fogdedients may be low but
greenleafy vegetables are affordable so they can include more of these in the diet. Here
again the mothernd, cleaningof green leafy vegetablésne consuming andumbersome,

alsothey do not like to spend more time after cooking food.

Awareness needs te givento the mothers about including Green Leafy Vegetables
in different waysand incorporate ground nuts, pulses and milk in their diet for better

nutritional status irthe diet ofadolescents

Special foods, Foods during illness, Foods during FadtFamods during exams are
presented in Appendices II, 1, IV and V respectively. Among the selected subjects, 15.5 per
cent and 11.7 per cent adolescent girls consider Chinese foooutsidefood as special
foods. Other foods like pav bh&i6 per centsandwich7.7 per cenand sweet$.8 per cent
are also there in the list of special foods. During the time of fasting, our study subjects prefer
the consumption of fruit81.5 per cent, sago khiati 21.2 per cent, mill®.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 readymalde fara

Majority of the selected subjects eat soft and bland foods during illness. 28.9 per cent
eat khicladi followed by fruitd 8.3 per cent, soup.0 per centind dal rices.9 per centOn
studyingfoods taken during examination it isund that30.7 per cent of the subjects are
taking regular diet during exam33.5 per cent of the subjects eat almondspesial food
during exam. Coffe8.8 per centand tea3 per centalso preferred by the selected adolescent
girls becauséhese contain neuro stimulators and helggep awakéor longer time to study

during examination.

Table 13: Mean Nutrient Intake

Sr. No | Nutrients Mean + SD

1 Energy (Kcal) 1104 + 173.3
2 Protein (g) 31.73+ 7.8
3 Iron (mg) 116 + 4.1

37



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 protin an
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 ofi168 years.

Table 14: Annual Income and Nutrient Intake

Annual Income Mean Iron intake

Mean Energy intake+

Mean Energy intake

(Rs.) SD (Kcal/ d) + SD (Kcal/ d) (mg) £ SD (mg/d)
< 50,000 976.08+ 37.81 2591 +1.2 6.24+ 161
50,000 to 1 lakh| 998.08 +42.95 25.25 £3.25 8.16 + 2.73
1 lakh to2 lakh | 1064.16+ 107.64 28.31+ 2.32 1192+ 2.12
2lakh to 5 lakh | 1110.11 £ 83.24 31.23 + 1.64 15.14 +2.97

The meant SD of energyintake (976.08 £+ 37.813 less than RDA valua low
annualincome groug< 50,000) Meanproten intakeis almostsame in botkx Rs.50,00@nd
Rs.50,000 to 1 lakh annual income gro2i.91g and5.23grespectivelyMean Iron intake
is very lessZ(6.24 + 1.61)n low Socio EconomidGroup. The meamtake of Ironin high

income groups 15.14mg/d which is alsiess thanCMR RDA value.

Even inHigh Socio Economic Grqy the energyprotein and iron intakes 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

38



No. of meals per day
100 - 81
80 - ol
m No. of
60 1 35 ‘ subjects
40 ~ A
20 - 9
. \ =
2 3 4 >4

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 Breakfasteaters 141 73.5
2 Breakfastskippers 51 26.5

Breakfast consumption

mYes

Eno

Among the selected subjects, 1ddolescents gir]s73.5 percenthave the habit of

regularbreakfast consumptiob1 adolescengirls, 26.5 percent were found skip breakfast

39



Table 17: Type of Food for Breakfast

Sr. Type of Food No. %
No
1 Milk 13 6.4
2 Bread Toast 09 4.4
3 Sandwich 13 6.4
4 Chapatti 34 16.8
5 Sheera 02 1.0
6 Vada Pav 07 3.4
7 Dosa 04 19
8 Khakhra 10 4.9
9 Poha 12 5.9
10 | Paratha 31 15.2
11 | Tea and Biscuit 63 32.6
12 | Fruits 30 15.5
(Multiple responses by Subjects)
Type of Food for Breakfast
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On studying the type of food the subjects take for breakfiass, observed that
majority of subjectsconsume Tea and Biscutthe otherpreferences ardollowed by

chappati, paratha, fruits, milk and sandwhich.

Table 18: Eating Out

Sr.No Particulars No. %

I Eating out

1. Yes 177 92.7
2. No 14 7.3

1 Frequency of eating out

1. Daily 32 17.6
Once aweek 87 47.8
Once in 15 days 29 15.9
Once in a month 34 18.7

1 Payment for eating out

1. Self Paid 82 44.8
Friends treat 8 4.3

3. Parentdfay 93 50.8

The details regarding eating outside are presented inmabée 18. Most of the
selected adolescent girls have habit of eating9@ul per cent. Among these gil%.8 per
cent eat out side food once in a wee&,7 per cent once a month ad8.9per cent once in
15 days.17.6 per cent adolescent girls of presstudy consumeutside food almost every
day although they know about the disadvantages of eatingroutostcases the subject
spends her owmoneyto buy foodor theparents speah In few cases only the friengsy for
the subjects.
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Table 19: Income Expenditure of Family

Sr. No Categoriesfor Expenditure No. %
1 Food 130 29.6
2 Clothes 71 16.2
3 Electronics 26 5.9
4 Entertainment 25 5.7
5 Education 130 29.6
6 Medicine 53 12.1

From the abovéable, it is cleathat majority29.6 percenbf studied populatiospendmajor

part of the familyincome for food and education. Onb/7 percentof them sper for

entertainment16.2 percent andL2.1 percent of the subjects spend money for clotard

medicine respectively
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Table 20: AcademicPerformance

Sr.No Academic performance No. %
I Class 10
a. No. of attempts
I 187 96.9
Il or more 6 3.1
b. Grade
| class 50 26.5
Il class 122 64.5
Il class 17 9.0
[l Class 11
a. No of attempts
I 182 98.3
Il or more 3 1.7
b. Grade
| class 43 23.5
Il class 113 61.7
[l class 27 14.8
1l Class 12
a. No of attempts
I 170 98.2
Il or more 3 1.8
b. Grade
| class 50 27.6
Il class 115 63.6
I class 16 8.8
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Academic performance in class 1, and 12 are presented in the above tdblall
the three standards majority of the seledebjectspass withsecond clasg6.5per cent of
the subjects pass in firstclassin standard 1023.5 per centpass with firstclass in 11
standard an@7.6 per centpass withfirst classin standardL2. A high percentage all three

classegass withsecond class

Most of the subjects have passadhe first attemptin the class096.9% in class 11
98.3% andn class 1208.2%have cleared at firgtttempt

Most of the subjectsunder studybelong to low Socio economic Status. They are
doing both household chores and studying. The time spent for study isseryhés may be

the reason for low percen&ghat is Il class.

Table 21: Breakfast Consumption and HemoglobinLevel

Sr. Hemoglobin 8.1-:10.0 | 10.1:12.0 | 12.1-14.0 | 14.1-16.0
No Level gm/d| gm/dl gm/d| gm/d| 2

X P
Breakfast | n | N | %6 | N | % | N | % | N | %
consumption
1. Breakfast 7714 |52 |15 |195/49 |636/|9 11.7

Eaters
2. Breakfast 362 |56 |10 |27.8{21 |[58.3|3 |83

2.63 | 0.346
(df=1)

skippers

It is seen tha?5.3 percenof the subjecthiavehemoglobinevds between 12 to 1§m/d are

breakfasteaters.Whereasamongst breakfastkippers66.6 percent hee hemoglobinlevels

betweenl2 to 16g/dI
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Table 22: Influence of Type, Size, Annual Incomeand Birth Order on Breakfasteating

Breakfast Eaters | Breakfastskippers )

Sr.No Parameters n N % N % X p
l. Type of family
1. Nuclear 143 113 58.5 30 15.5 3.169
2. Joint 50 38 19.7 11 5.7 (df=1) |0.691
I Size of the family
1. 3 members 15 15 7.8 - -
2. 4 members 48 46 23.8 1 0.5
3. 5 members 46 34 17.6 12 6.2 1.083 | 0.001
4. >5 members 84 71 36.8 13 6.7 (df=3)
1] Birth order
1. Eldest child 68 42 21.7 26 13.5

Middle child 64 58 30.1 5 2.6 9.647 |0.721
3. Youngest child | 61 51 26.4 10 5.2 (df=2)
V. Annual Income
1. <50,000 73 54 27.9 19 9.8
2 50,000to0l lakh | 86 71 36.8 15 7.8
3. 1 lakhto 2 lakh 26 19 9.8 6 3.1 9.148 | 0.027
4. 2lakhto 5lakh |8 7 3.6 0.5 (df=3)

Breakfast skipping is not influenced by type of family or birth order of the chiidre 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

increaseshe breakfast skipping decreases.
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Table 23: Breakfast Consumption andAcademic Performance

l\?cr)- Class | Grade Breakfast eaters | Breakfast skippers X2 P

I 45 5 4,430

1 10 Il 89 53 (df=2) 0.032
I 4 13
| >0 ! 5.342

2 11 Il 88 25 (df = 2) 0.043
M 8 9
| i . 4.562

3 12 Il 79 36 (df=2) 0.036
1] 8 8

It is observed that the academic performan€direakfasteaters in all the three
classesis better than breakfastkippers. The correlation between breakfast eating and
academigerformancss statisticallysignificant in all three classes thatlig", 11" and 12"
(P.0.032,P = 0.043P =0 0.036)

Table 24: Breakfast Consumption and Cognitivetests

Sr. Cognitive tests | Breakfast N | Mean | SD t-value | P(<0.05)
No consumption score
1 Difference Test | Breakfast eaters |43 | 8.81 3.68
_ _ 2.875 | 0.028
(1 min) Breakfast skipper | 19 | 6.89 1.46
2 Difference Test | Breakfast eaters |43 | 7.53 |4.15
_ _ 3.392 | 0.003
(2 min) Breakfast skippers| 19 | 6.21 | 2.32
3 Recall Test Breakfast eaters |43 | 1695 | 3.42
_ 1.068 | 0.092*
Breakfast skippers| 19 | 1468 | 2.51

* Significantat 95%Confidence Level

On studying effect of breakfast consumptimm cognitive tests, it is observéuht in

the testwhere the subjects have to find the difference between two pictures,ishare
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significantdifference when subjects are giveimort timethat isone minuteas well as when

they aregivenlonger timethat is two minutes.

The mean scoref breakfasteaters for the shoiime test is7.53 and that obreakfast
skippers is 6.21, t valu#392and P value 0.003

Similarly, the mean score of breakfasdters for thdong time &ind the difference teétis
8.81and thaof breakfasskippers i$6.89 tvalue2.875 and P valug 0.028

The differenceébetween the breakfashters andbreakfast skippers is statistically significant
at 95%confidence level.

There is no significandifferencebetween the mean scores of breakésters and breakfast
skippers in thed Re ¢ a b The easstore of breakfast eatebging 16.95 and that of
breakfast skippers beirig}.68.

From the result# can be said that the data supports the hypothiesithe nutritional status
of many adolescent girls is not normhbteakfast eatindhas aneffect ontheir academic

performanceand their mental abilities.
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Discussion

Adolescent groth and development is closely linked to the dibey receiveduring
childhood and adolescenceAdequatenutrition of any individualis determinedby two
factorsi The firstis the adequatavailability of food in termsof quantityas well as quality,
which depends on SES, fopdactices culturaltraditionsand allocation of food. The second
factoris the abilityto digest,absorband utilizethe food. This ability can be hamperey

infection and bymetabolic disorders

Purchasing poweis consideredhe prime factodetermining the food consumption,
however some researchersuggest the cultural factorsplay a strongerole than socio
economic conditions; determining allocation of food and nutritelradequacyEvenwhere
food resourcesare adequatéhe mean caloric intakef individual family members carfall
below requirements the most vulnerable are adolescents In some casesgender
discriminationplays an important role ihouseholdfood allocation, girlsmay receiveess
and/ orinferior qualityfood. Girls are everonsciousof their figure,so may eat less or at

timesthey fast to get goodusbandsall thesefactors leado inadequaténtakes of nutrients

This studywas targetea@n college adolescent§he sampleonsistedf 193 students
in age range of 16 to 21 yea assess their nutritionatatus, theireligion, caste, type
size of famiy and birthorder were studied hi ch ar e contri buting
status.lt was foundthat the type of familysize of family andannual income had significant
correlation withthe nutritionalstatusof the subjectsinder studyReligion, caste and birth
order did not showany significanteffect on nutritionalstatus.143 subjects belongetd
nuclear families an®0 subjectdbelongedto joint family. Out of thel43 who belonged to
nuclearfamily 104 hadnormal BM|, whereasi6 subject®ut of 50 belonging to joint family
had low BMIT less tharl8.5 This confirmedhe observation that type of famitjd have an
effect on the nutritionadtatus of our subject@ 0.0001)
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Patil RN (2004)found that adolescemjirls living in the nucleafamilies hal more
charceto getequalfood as boysgcompared to theicounterpartsn joint families. Venkaiah
et. al (2002) also notedthat theadolescents belonging touclear families had a lower
prevalencef stunting as compared those stayingn joint families.

130 out of 193 subjects i.67.3 percentf the subjectsbelonged tdamilies where
there were fre or more tharfive members(Table § Of these91 subject$68.9 percenthad
normalBMI 29 subjects (21.2 percentad BMIless tharl8 and 9 subjects (8.8 percent) had
BMI between23.0 and 24.9, One subject had BiMobre than 25A large familysize makes
it difficult to provide highbio availableiron and proteirfoods whichare expensi. 21.2
percent werdound to be have BMibelow normal and the correlation between BMI and size
of thefamily was stastically significant(P < 0.001)

Shahid et. al2009) observed higiprevalenceof anemiaamong adolescent ¢gr

belongingto familieshaving mordhan threenembers

Economic status is considerad the prime factor determining the purchasing power,
in other words poverty is considered to be the direct cadsenalnutrition and no
improvement can bexpected unlesand until povertyis reduced Nutritional statuss both
an effect and cause of income earning opportunifiésimes the food is not in shortage but
intra householdood allocation, female literary and awareness are responsilaieernal
literacy status is recognized as an important determinant of lagalthutritional status of the

children.

The annual income of 44.6 perceaftsubjects under study was the categorrRs.
50000 toRs. 1 lakh 37.8 percentn the category belowRs. 50000 per annumrhis prove
that the subjecunder studybelonged to low SESThere seems to be a closdation of
nutritional status with annual incomén the presenstudy we found thathe percentagef
subjects havingrormal BMI (18.57 24.9) increased with increage annual incomeexcept
in the 1 lakhto 2 lakh categoryhere the percent of students having normal BMI is the same
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as that of categorpelow 50,000rupees pemamum. The correlatiorbetween nutritional

statusand socio economigatuswassignificant.(P 0.014)

On studying thdncome Expendituref family it was found thatost familiesspent
maximumincome onfood and educatiorfollowed by clothes,medicines electronicsand
entertainmentConsideringheir SESthis wasjustified. When resourceare scarenost of it
is primarily spent on food and education, clotl@ses an importanglace afteeducation and

then medicine.

It was observedthat the meamutrientintakes of Energyprotein and iron wasar
below the recommended valuesable 13). In theWHO report(2002)a similar findingwas
obtained.They found that the dietaryand nutrientintakes were far below recommended

values particularly for energy, ironcalcium and vitamir\.

There was also a correlation between nutrietgke and annual income glble 14)
though notstatistically 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. 50,00@miatéss theincome increased

the amounbdbf mean energy protein and irontakesalso increasg

Venkiah et al (2002) found that the extent of stunting decreased with increase in per
capita income Choudhary edl (2009) found maximum, 82.54 perceabder nourished
subjects belonging to low SES. They all have observed significant association between SES
and nutritional statusShe also observedducation in the family, mainccupation of the

family and SES wersignificantlyassociatedavith nutritional statusf adolescent girls.

The birth order also has an effect on nutritional statesma (2008) noticed a
significant association between birth order and the nutritional status of the child. High
prevalenceof malnutrition was obserdeby 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 categottest is the eldest chil@5.2% middle child3.246 and
the youngesthild 31.6% soour daa did not helpto draw any conclusion on the effect of

birth order on nutritional status.

Hypertensioremergedas common problem amondamily members of the subjects.
Diabetesand heart disease®ntinue tostrike population in a big wa23.6 percenbf the
parents of our subjects haibeteanellitus and 14.3 percent suffered fromeart ailments
No correlation was found betwediseases of the family membeasthe time of survewith

the nutrition status of our subjects

On studyingthe diet, the food frequency and the incidence of fractafdsones in
our subjects we found that 76.8 percent of the subjects took milkasadlpnly 10.6 percent
of subjects had suffered from bone fractutdls adolescencewhich suggests that their
calcium and phosphorougvels / bone masanay be appropriateRozen etal (2001)
suggested that lack of adequate energy insk@®mpanied by inadequate intake of calcium,
magnesiumand phosphorusmay combine to cause irreverghbiiamage by jeopardizirthe
formation of healthy bones during adolescent years. Failure to achieve high peak bone mass
may result in the earlier outset osteoporosi$ Cromer and Harel2010)revealed that in
particular adolescents grow at the fastest rate as compared to other age group after infancy
and accumulate about 40 percenfttheir total body mass during puberfihe amount of
calcium deposited in a well prepared matdixring these gars may determine the risk of

osteoporosiand fractures in adulthood

Choudhary et al2009) observed in their studigat 68.7 percent subjects with past
history of illness were undernourishelth our studywe found that89.3 percent of our
subjects suffered from minor illness such as fever, coldgh. The reasdior high incidence
of these ailments could be that thesijects dichousehold chores besides stuthgny of
themalso did part time jobafter college, and @avelledlong distancesll these put a stress on
an individualbringing down the immunity. Also their diets are not veayisfactorymostof
them thrive orb0 percentof the recommenaknutrientsfor their age Consideringtheir socio
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economic statusthe consumption of milk was fairconsumption of pulsesfat oils,
groundnuts green leafy vegetablewas found to be lovin their diet Pulses are expensive
and our subjects belongsal low SESso it is verynatural the consumption of pulseBuits,
milk would be lowbut green leafy vegetables are affordaddethey can include more of
them in their diet. It was found that mothers found cleaning of green leafy vegdiatdes

consuming and cumbersoraed they did not like spending more tiadéer cookingood.

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 &ettutritional status.

Their eatingout study showed that most of the subje®2.7 percent ate otihough
not daily, 47.8 percent ate out once a wekis could be because of lack of fundtswas
observedthat eating out wapaid by themselves i44.8 percent in 50.8 percenbf cases
parentspaid, as a special treahildren were takeout for food or parents gave them money
to go out forfood. Subjects belonging to nuclear famignd to eat out morthanthose from

joint families

To studyfood habits, we studied the type of special foods they litkethke, food
they ate during illnesgjuring fasts and during examssince they belonged to low SE&
them having Chinese food and eating out was special fddasfoods that thegte outas
special foodswere pav bhajisandwichessweets. Duringasts they preferreftuits, sago
khichadi, milk and fruit juice as all these wecenveniento eat no specigireparation was
required Apart from these they also ate readymade farsaanfaséastsi bananawafers,
potato wafes, farali patticeetc. During examthey ate normafood, 30.7 percenincluded
almondsin their dietbefore and during examSome adolescents also took extra tea coffee
during exam as it helps to keep awakelémger time due to neuro stimulator in the tea and
coffee. They preferred having bland diet during illn@s&hichadi, soup, dal rice, milk and

fruits.

52



Their diet analysis on the basis of 24 hour resalbwed that their distwerelow in
energy protein and iron. They all tooinly about 50percent of the recommendedergy
and protein content and about 4Percent ofrecommended iroontent. Though the food
frequency of cereg] fat oilsfor the family wadfair the distributionof food amongstamily
members was not equal and girls tend to be neglected as far as foodernedThereforea
strong need is felt to constantly educate them on balancedmndietased need of nutrients
during adolescence and the awarerssthe fact that they arthe future nothers so they

have to be well nourished

If we studythe correlation of income and nutrientake we can clearlyee that as the
income increagkthe intake nutrientontentalso increase Howevereven in higher income
groupof 2 lakhsto not more tha® lakhgroup the mean nutrienitake wagound to be less
than the ICMR RDA values

The subjectsinder present studyerefairly awareabout nutrients54.5 percenbad
knowledge on balancetiet and 75.8 perceihtad awarenessn nutritiousfood. This finding
was contrary to findings of Neyman at (2000) who reported that in generaldolescents
had insufficientknowledge of foodcomposition and healthy nutrition. Asported in results
our subjectseemed more aware regardmgritious food, balanced diet, nutrients in the diet
because many of them opted for food science in standard eleven and later in $kamneand
onwardswhich would have helped them to be nutritionally soledBate et al (@01)
reportedthat due to the lack of nutritional knowledgelolescents tend to skip regular meals
skip breakfastn particular insteadf taking balanced meatonsumed junk foodsShaban
et al 2009) revealed that 39.4 percent of the adolescent girls had the knowledge on food
groups. Only 16.6 percent had the knowledge on calories needed for ada@$eertough
the data showed thaeyere wellaware, their mothers were alaware abougood nurition

and increased need during adolescethi® message needs be reiteratedver and over

again.
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Alan et al 2010) in his studyound the knowledgef girls aboutthe need for extra
nutrients inadolescenceexposure to mass medigere not associatedith prevalence of

stunting.

Even though they had knowledge oatrition and healthy food, balanced diet etc
they indulged in unhealthfipod and more of snackingt thisagetheypsychologically feel a
needto belong to a grouso to be with peers they eat snacks with friends opeatvith
friends. They daot enjoy familymeals as much as they enjoy snacking with peer gfuop.
the basis of theiperceptiorabout nutritionthey found home foochonotonousven though
it was nutritious and safeJunk food wagpreferred becausé was tastyfashionabledue to

peerpressuré medid western influence.

The mothers of the subjects under stuere also found to have good knowledge
about nutritious food 79.5%) balanced diet 76.8%) conservation of nutrientsluring
cooking (87.3%) safety of foods(93.2%) and increasedneeds of nutrientsduring
adolescenchich reflectsthe fact that mangf our studentsstudy food sciencas a part of
curriculumwhich has helped to better therot h er 6 s ok mubitieh irspitg ef the
fact that their mothers were not literatéow muchthe motheris able to put forth her
thoughtsand knowledgen her childis a question, aadolescentske to beindependenas
far asfood choice is concerneil,they liked what is cookect home they ate or eldeey did

snacking outside.

As stated earliefemale literacy andnaternal literacyregarding food andhutrition
provesto be an importantleterminantof nutritional status of adolescents does havean

influenceon their nutritional status.

Besideclinical examination and nutritionahthropometry, hemoglobestimation is
animportant componerdf nutritionalassessmemtnaemia is a nutritiongdroblem affecting
Indian population and affecting all classes of populathomemiais a deficiencycaused by
lack of hemoglobin(a protein iron bound factor found insided blood cells) is technically
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definedas reductionin the hemoglobidevel Hb) in circulation.In a studyconductedby
National Instituteof Nutrition 1991, anemiain adolescent girlsvas reportedo be 20 ta25

percentrrespectiveof the social class.

Out of the 193 subjectsnder presenstudy we could estimat@emoglobinvalues
only in 113 subjects. Themean Hb value wasl2.5gm/dlwhich fallsin the normal range
(Table 6) As per WHOguidelines(1995) valuesmore thanl2g/dlis considerechormal.
However27.4 percent of our subjects had Hb vallessthan12g/dl In other words27.4
percent of ousubjects wer@anemic If we studytheir energyprotein and iron intakethis
finding is quite in tunewith the finding that 27.4 perceof our subjects were améc. The
proteinand iron intakewas fr below the recommendeallowancein lower income group

subjects.

Anemia was found to be prevaleamong oursubjectgTable 6) As per WHO
guidelines 14.2 percent of subjects had marked aneffkia< 10g/dl) and 22.2%ercentof
subjects had marginahemia(Hb levels betweed0.1 t012.00 g/dl) Majority 61.9 percent
have normahemoglobinlevelsranging from12g/dito 14 g/dl On thewhole 63.6 percent of
the subjects were in the rangé 12g/dlto 16g/dl This was que surprisingas theirdiet were
quite poorin proteinand iron. Probablyheir iron absorptionvas very good, whatevdittle
dietaryiron they took wasvell absorbedThe rateof absorptiordepend®n the ironstatus of
the individual the lowerthe ironstores, thgreatemwill be the ratef iron absorption During
adolescenceéhe demandor iron alsoincreasesso when the bodgemands are moré¢he

absorptionis better.

Anand et. a[1999)found anemian 51 percenbf young girlsthey studiedand none
of theirsubjects hadib valuesbelow 9g/dl Vasanthiet al 1999)assessed thenemiastatus
of 312 girls of Delhi and foungrevalenceof anemiain 28 perentof girls who hadattained
menarche whichs similarto our findingsof 27.4percentanemian the studiedsubjects.
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Though thefood intake pattern (T12) showedhat 18.1 percent of the subjects
skippedmeals taking onlytwo mealsper day 42.0 percent tookhree meals39.9 percent
consumedour or more than four meajser day.77.2 percentf the subjects,under study
took three or four mealper day, the fact of the mattesrthat the amount of foohken per
meal was muclbelow the recommendddvels. This confirmedthe findingsof Kurpad et al
(2006)that energyntakesof urban population were reducinghis accordingo them was
behavioralphenomendinked to an increasen mechanization of daily lifeand very little

leisure time.

Abaddalalet al(2009)revealedhat meal skippingvas common, particularlgmong
adolescentshe observethat less thad0 percenof the subjectfiad all three mesalper day
with a higherproportion of boys and girls.

Tarvindar Jeet Kauf2007)foundin her studythat85 percenbf the adolescent girls
consumednly two meds before nutritioneducatiorand11.6 percent consumelree meals
After nutrition education, there was a char@§6 percent hadwo mealsand 33.3 percent

consumedhree mealper day.

Olumankaiyeet al 010) found prevalencaf under nutritionramongsthose whaate
three mealonly. He concludedthat snacks werémportant for adolescentsvhen snacks
were consumeth betweermeals tley improved thenutritional status of adolescant

The academic performancé the subjects under studyable 20) showedthat most
of them passed at first attempt in itee classethat is standard0", 11" and12". A high
percentagen all three classes passed with secofas,64.5 percenin class tenthgl1.7

percentin class eleventand63.6 percent ilass twelveth

In class tentl26.5percentpassed in firstlass 23.5 percent pass&dth first class in
class tweleth. Consideringheir socio economic status atiteir family size the resulvas
quite justifiedas our subjectbeing drls, most ofthemhave the responsibilitgf household
chores sdhey are not onlgtudying,they haveother responsibilitypesides studiesf helping
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theirmothers odoing part full time jobs to supportamily income thisshows that their will
to study is quite stronthough in the class they are were not ableoncentrater attend
regularlytheir goalwas to do well so that in fututbey get better jobs percentage of first
classwas higher in both clagen and class twelve.

Several studiesuggest that eating breakfasay help to perform bettdéry improving
memory, alertness concentration problem i solving ability, attendanceseveral studies
suggest that eating breakfasfly helpto perform betteby improvingmemory, alertness
concentration problemi solving ability, attendance in college / schaahd mood. This is
thoughtto be due to the fact thateakfastespeciallyif it is high in carbohydratesprovides
glucosei the preferred fuefor the braini breakfast can giva headstartto an individualon
his body s  dvdamin ywnd mineral needss perMurphy and Johnsorf2003),and is
consideredust good for astudent. Their study also showttht breakfaseaters were more
likely to meettheir nutrientintake recommendationsience peopleho skip breakfasiay

not make ugor the missechutrients latem the day

A healthybreakfastkeeps bloodsuga levelsstable thereby decreasiegavings and
hunger throughout the day. Themissionof breakfast or consumption dbw energyi
breakfastrelate todietary patternsthat are unfavaurable for health andaffect cognitive
performance in childreand adolescents.

In the present studwye found thatl41 of our subjects/3.5 percent were breakfast

eaters and 51 subje@6.5 percent were breakfast skippéfable16)

Studied bySarmeulsn (2000), Kelki Rahkonenet al (2003) & Osaka et aRQ05)
showedthat breakfast skippinggas common amongatlolescerst in college andniversities
Isralowitz and Trosttef1996)reportedskipping of breakfast more often in gids compared
to boys.
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Chen et al Z005) found that adolescenthavseldom atéoreakfastwere more likely
to havepoor qualitiesof life. A possibleexplanation could b#hat skippingbreakfast results

in less energin the morningand less motivatioto participate inphysical activity.

We found73.5 percent of our subjects eating breakfast whichsugsrisingas our
subjects werall girls andmore girls are found to skip breakfast compared to boys as per
many studiesThis is probablybecause we defined breakfast any solidfood consumed
between6.00amto 10.00am not justtea / coffee / milkwhatwe realized here was that they
did break their fast by consumifgod but whathey actually ates breakfast was very little
in quantity andpoor in qualityand far belowwhat was actuallyequired to beeaten for

breakfast.

Most of ourstudents undestudywere in a hurry tweach college by 7.30 am so they
had very littletime to eat propebreakfast. Majority of thermate tea and biscuitfollowed by
tea andchapattj paratha, a fruit, milk andandwichall of which did not take much time
(Chapatti& paratha in most casegere previously preparedjheir mothersor guardian were

notable to get up earlgnough to preparfeeshhot breakfasin the morningor them.

On comparing the hemoglobievels (Table 21) of breakfast eaters and breakfast
skippersit was observethat more number of subjects amongst breakfast eadefihdevels
falling into normal rangeof 12g/dlto 16g/dl 75.3 percenbf the breakfaseaters had Hb
levelsbetweenl2g/dl to 16g/dlas compared to 66.6 percent of breakskgvpers having Hb
levels betweeri2g/dl to 16g/dlIn other words33.4 percenof the subjects who weanemic
were breakfasskippers as compared to 24é&rcent of anemisubjectswho were breakfast

eaters. However thiorrelation wasiot found tobe statistically significant.

There wasa significantcorrelation betweethe size of thdamily and the breakfast
skippingand income and breakfast skipping.
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(Table 22) As the sizeof the family increases the breakfast skipping is moiee
possible explanatiors that in low SES familieshere parentare doingmenial jobsparents
are not ableto be after childrerfor basic needsespeciallyafter adolescentghey expect
them totake chargef themselves.

Breakfast skipping waund to bemore amongstldest childascomparedo middle

andyoungestthis correlation however, was rgtatistically significant.

There was a significant correlation between income and breadfiggting As the

income increasetthe breakfast skipping decreased.

The academic performancef Breakfast eatersras found to be significantly better
than breakfasskippers (Bbe 23) In class tentithere were 45 subjectsvho achievedirst
class marks and werkreakfasteaters,in comparisonto this only 5 breakfastskippers
achieved first clasShe correlation was significastatistically(P 0.03). In clas®leventh36
breakfast eaterachieved first clasas compared to 7 breakfast skipp@?s0.04) In class
twelveth 43 breakfast eaterachievedfirst classas comparedo 4 breakfastskippers(P
0.04) It wasthus observethat in allthree classethe breakfast eatergere the ong whose

academigerformance was significanthetter tharperformance skippers.

When the braimeceives a steadysupplyof glucoseas fue] it functionssmoothly at a
steady pacélVhen levelf sugar in the bloofluctuate,the brain does najet its steadjuel
supplywhich affectsthe mentaperformanceof individualsand learningnay becomemore
erratic.

The result for breakfastonsumptionand cognitive tests shows a significant
differenceon two measurethat is@ind the dference tedigiven for one minuteand two
minutes for breakfasteatersand breakfast skipperdhere is no significant difference
between thdreakfast eaters and breakfast skippessr t he O6Recal |l Test o
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In the Cognitive tests asgportedin methodology O Fi nd t htestaddi f f er e
0 R e c a lwkerepermrsnéddn find the difference teshs tcdgrationwas tested for short
time (1 min)and long time(2 min). They weregiven two similar picturesin which the
secondpicture had minor differensavhich the subjects had fmd out.

In the recall testhe subjects were given 20 worddich they hadto read forl
minute. They were thergiven 40 wordsvhich were related ansimilar to those 20 words.
The subjed had to find theénitial 20 words.

I n case ofdithfee rodrrlana and éh mih timeperiod there was a
difference between breakfast eatarsl breakfast skipperg¢Table 24 In the 1 min time
periordo Fi nd t he di ff er e rofthecaktast sate@as?.b3eandntteataoh s c o r
breakfast skipperas 6.21t value 3.392 and P valu®0.003.Similarly in the 2 mintime
period themean score dfreakfast eaters was 8.81 and that of breakfkdappers wa$.89, t
value2.875 and P valu® @8. 10 both the testthe difference was statistically sijcant.

It was observedby the researchetbat on the whole breakfasaters were quick thinking
and completed their taskaster both in1 min time and 2 min time&s compared to the
breakfast skipprs Breakfast skipperaere slow in processinthe information for the task
given. Higher mean score shows that tkabjects have beemable to find out more
differences

Breakfasteatingsignificantly enhancetheir alerthnessand merory.

Results of tshoeed th&tleece aviash differercdbé&iween theanmean
scoref breakfast eaterd 6.95) and breakfaskippers 14.68), howevethis differencevas
statistically insignificant Here againthe researchersbservedthat the breakfast eaters
completed theitask fasterthan the breakfastkippers.Higher mean score shows that the

subject have been able to recall more words.
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In a similar study doneby Mrs. Manisla Parelkar(2008) seniorlecturer at P.N.
Doshi Col | e g e ,Uni&Niy for hé/mirmoe raséasch projeatn thatcognitive
functions as tested by psychometasts, showethat score®f breakfast skippers on visual
memoy, immediatememory and recalllecreased as compared to breakéasers however

the differencavas not statisticallgignificant.

This provesthat breakfaseating affects the performancé alertnesgdests,recalls

memoryand concentration abilitgf anindividual.

Researcher$ollit E. (1995) has suggestethat morningnutrition may modulate
metabolicand neurohormonal functions associatedith overnight fasting by supplying

energyand nutrentsto the brain.
On analysisof the results it can be said that the hypothesis holdsthateis, the

nutritional status of mangdolescent girlsvas found to besubnormabnd brakfast dd affect

their mentalalertnessmemory,concentration andubsequentlyheir academic performance.
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Summary and Conclusions

Since adolescents have historicdlgen considered low risk groupfor poor health,
they receivefew health cargesourcesand leastattention. However this kind of thinking
ignoresthe fact that health problentisat come upater in life can be prevented by adopting

healthy lifestylehabits inadolescence.

Adolescencas the rightinterventionpoint in the life cycleof human beingslt is a
state ofreceptivityto new ideasand a point at which lifestylehoices may determine an

i ndi v lifelcoussk.b s

The present studyas conducteavith an objective to assess the nutritional status of
adolescent girls studying t Mani ben Nanavat. Womenpts Col |
study their eating habitend to studythe relationshipof breakfast consumption with

academic performance

Therewere 193 subjectander studyin the age groupf 16 to21 yearsNutritional
anthropometrywas carriedout in termsof measuringheight and weght, which was then
utilized to compute their BMI.Hemoglobinestimationwas donefor 113 subjectsThese
subjects were interviewetd study heir family backgroundtheir knowledgeof nutrition,
t heir mot h eadfdusitork ther fobdentdageepatterand24 hr. Recall fordietary
history. Their foodintake interms ofEnergy,Proteinand Ironwas calalatedusing ICMR

food value tables.

There werel41 breakfaseaters an®1 breakfast skippergor testing theicognitive
abilities wechose a small group @&?2 stuegntswho volunteeredfor the tess. Of theses2
subjects, there wed subjects who wetgreakfast eatermnd 19 breakfast skippers.

The observations of the study aresummarized below:
U The studentsinder studymost of thembeing Hindu belongetb low socioeconomic

statusmajority of themlived in nuclear familybut thesize ofthe family was more
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than 4 membersAbout 1/3% of the subjectsvere eldest child1/3° middle class
middle child andL/3° youngest child

Hypertensionemergedas a commonproblem amongsttheir family members

Diabetesand heart disesesstrikingin a big wayto these members

Majority of themhad familyannual incomeip to one lakh.

Most familiesspent majormart of their incomeon food and educatiofollowed by

clothes medicnes,electronics and entertainment.

21.8%of the subject®iad BMI< 18.5(underweighy, 65.8%had normal BMI;10.4%

had BMIbetweer23 and 24.9overweight),2% had BMI > 25.0(obessg.

There wasa significant correlation betweerBMI and size of the family. The
overweightand obese subjects were found to belongatnilies having 3or 4

members Subjectshaving normalBMI were from families having more than4

members

The type of familysize of family ancannual incomdiad significantorrelation with

the nutritionalstatus of the subjectsder study.

T

Anemiawas found to be prevalent amongst the subj&dt2% of the subjectdhad
markedanemia(Hb < 10g/dl) 22.2%of the subject®iad marginaHb levels (Hb 10.
17 12.0)

It was observedhat their immunitywas quite low.70% wereprone to cold cough,
feverand viral infectionsMost of thenvisitedallopathfor their ailments.

On studyingtheir meal pattern it watkund that18.1% of the subjectgook just2
meals 42% of the subjects tooR mealsper day. The resbok more thar8 meals per
day.

Majority of our subjects werélindus whoseconsumptionof Eggs, Meat and Fish
was verylow, some did notonsumeat all. Consumption of Legumé pulses fruits,
groundnutsand green leafyegetables was also low.

On the basi®f that dietary24 hr. recall,it was foundout that, he meanntakes of
EnergyandProteinwere 506 belowthe recommendelévels and intakef Iron was

60% below recommendetkvels Therewas obviouscorrelation betweennutrient
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intake and incomeAs the incomejncreasedthe intakeof nutrient content also
increased but even the 2 lakh to 5 lakincome groughe nutrient intakef subjects
was below recommended valuesHowever the correlation was statistically
insignificant.

Our subjects had basic knowledge aboutients and balanakdiet, 75.8%o0f the
subjects were awam bout nutritious foodMany of the studentstudyfood science in
standard elevemwhich maybe the reasoffior them beingaware about foadTheir
motherswere also foundo be well aware abouhe need for increaseequirements
of nutriens, safe food andalanced mealduring adolescence.

Considering their low socio economic status mamgre foundto have good
nutritional status.

Study on their eating oyattern showethat 92.7% ate out ttugh not daily but quite
often. Subjectsbelongingto nuclearfamily tend to eabut morethan thosdrom joint
families.

Eating out was speci&br them They preferresgpecial foods like Chinese foopav
bhaji, sandwhich and sweeBuring fasts fruits, milk, fruit juice, sago khichdiand
readymadefoods like wafers anddarali patticé@ During illnesssmost of them
preferred eating khichadi, dal riceoup, milkand fruit During exams theyte
normal foodbut many included almondm their food intake andtook extratea /
coffee tokeep them awkae while studying

It was found that 141 subjectsvere breakfasteaters and 51 breakfast skipperbe
food theytook asbreakfast was not sufficiemt the quantityand quality not found to
be satisfactory. Myst of thentook tea and biscuitas breakfastsome took chappati,
paratha a fruit, a cupof milk or sandwich(mostly bread and butterlChappati/
parathawere prepareat night. Only positive factoris that they did eat something
before coming to college whiaghay bebecausgthe department of fooahd nutrition
doesmake them awaréme and again aboumportance of breakfasind balanced
diets Their breakfastwas not foundto provide sufficient nutrients especially
carbohydrateTheir motherg guardians weraot able to getip earlyto prepardresh

hot breakfastin the morningfor them Many of our subjects come from long
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distancesHence theydid not have time to edireakfastas tley were in ahurry to
read college by7.30 am. Thus thequickly ate somethingnd wauld run for the
college.

It was foundthat Hb levels of breakfast eaters were in the noraraje. 75.3%f the
of the subjects whdhad normal Hhwere breakfaseaters The percentagef normal
Hb levels amongst breakfastkippers was lowi 66.6% howeverthe correlation
between hemoglobin level and breakfast eating / skippingas statisticallyin
significant.

There was a significantorrelation betweenthe size of the family andreakfast
skippingand income and breakfast skippifg the size of the family increasdue
breakfast skipping was more As the incomeincreased the breakfaskipping
increased.

The Academic performanaaf breakfasteaters was fountb be significantlybetter
than breakfasskippes. Therewere more breakfaseaters achievingjrst classin all
three classeas compared to breakfaskippersachievingfirst class.lt was observed
that in all three classes the breakfast eavesse the oneswho performedwell
academically.

The result of the study on breakfast consumptaod cognitive testshowed that
breakfasteaters wereognitively alertand wereable to react quicklyo cognitively
arousingevent which required them tmncentraten detailsbetween tw@icturesin
one minute (findthe difference test)The breakfasskippers needed more time to
complete theirtask andwere slowto process the information. Breakfast eating
significantly erhancedshort termmemoryas the subjectgerformedbetterin the test
of short span (1 min)even in thed r e ¢ a lthe brdaldasdatérs were fountb

completethe task faster and score better theaakfast skippers.
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From the study, it can beconcludedthat

Perception and knowledge about food and health and adolescent eating pattern affects
their nutritional status.

Purchasing powses the prime factodetermining food consumptiosocio economic
statusaffects med s n u tstatust tremendaushAdolescents are mosulnerable
as faras nutritional statuss concerneceven if food and economimesourcesare
adequateAllocation offood in thehouseholdand gender discriminaticaiso plays an
importantrole, girlsmay receive leser inferior qualityfood. Fasts taken upy girls
may also be a factdeadingto inadequat@utrientintake.Povertyis consideredo be
the direct cause ahalnutritionand not much improveentcan be expectednless
poverty is reduced.

Femaleliteracy and maternaliteracy regarding food and nutritigoroves to be an
importantdeterminant ohutritional statusf adolescents

Breakfast isthe importantmeal of the day which is either missed or not taken
appropriately Breakfast choices made by theadolescentsare not foundto be
adequateutritionally.

Breakfasteatersare morelikely to meettheir nutrientintake recommendationsA
healthy breakfasteeps the mindlert, increases concentratiand decreasdsunger
cravingsthroughoutthe day. When the braireceives a steady supply of gluccese
fuel, it functionssmoothlyat a steady pac®8reakfasteating affectshe performance

of alertnessgests recall, memorynd concentration abilitgf the individual.
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Findings of the study

This study has helped to support following facts:

1
1

The adolescermopulation of our country (22.8%) suffers from malnutrition.

The adolescents are aware of nutriteomd 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 defite 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

1 There is a need to educate adolesaeimch empowers them ttake careof their
nutrtional needsas right to nutrition is a basic right

1 Theadolescents of college going agpresent almos22.8% of our populatianThe
relationshipbetween health aneéducationcan be seen in terntd contributionthat
the school or collegeanmake inincreasinghealth awarenessd health status.
Poor healtrand nutritional statusf children is a barrieto attendancand educational
achievementit plays a crucial role in enrollmentretentionand complabn of the
college education.

The needdf the houris to usethe collegestudent as promoter of goodditd in the

community. The notionof the educational institutioas a health centre neetisbe

developed A large number of ailmentgshen can be detectegarly and manage
effectively. While doingso health needs to be undewstin the spiritof Alma Alta

declarationas attainmentf the highest possiblevel of physical,mental and social
well beingand not merelyhe absence of sikasesr infirmity.

1 Adequatenutrition should be ensuretb adolescent girlsvho will bear thefuture
generation, whicltan be done by ensurirayailability of breakfasteithersubsidized
or free if the educational institute can affofdver the long term this will help the
future generatiorto be wellnourishel and may prevenhutrient deficiencieghat

affect cognition.
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Appendix

Appendix | - 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




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 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. %

Il 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 16 155
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 BadamHalwa 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 27.0 315
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 1.0 1.2
7 Banana 15 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 lliness

Sr. No. Food during lliness 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 51 Foods during Exams

Sr. No. Food during Exams No. %
1 Almonds 34 335
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 61 Questionnaire Form

. QUESTIONNAIRE FOR MNWC STUDENTS

’ Name : e Class :

’ Age : e Cast / Religion :

’ Address :

’ Contact Number :

’ Family type — Nuclear [ ] joint [ ]

’ Size of the family — 3 members [ | 4 members [ _ ] 5 members [ ]
more than 5 [ ]

» Occupation of the father mother

’ Yearly income —< 50,000 [ ] 50,000~-1 lakh [] 1 lakh—-2 lakh [ ]
above 2 lakh upto 5 lakh [ ]

» Position in the family —eldest child [:] middle child [ ] youngest [ ]

» Height in cms mters =
» Weight in Kkgs.
» BMI =

» History of any disease in the family -

High
low

Diabetes [ | Heart disease [ | Blood pressure [ |

Cancer [__] AIDS [__| Hepatitis [__| Thalaissemia [__]

» Have you had any serious illness in past ? Yes No

If yes What ?

’ Have you ever fractured any limb ? Yes No

If yes details

’ How many times have you fallen ill in last two years ?
Once [ | Twice [ | Thrice [ | more than three times [ |

’ What Kind of illness ? Fever Cold / Cough Viral
infection Any other
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In case of illness do you go to allopath homeopath
aurvedic doctor Unani Homecare
Major Part of the family income is spent on -
Food Clothes Electronics
Entertainment Education
Medicine Any other specify
Academic performance -
Passed at Two or more 1= 204 3rd
first attempt attempts Class Class Class
10th Std.
11th Std.
12th Std.
Knowledge of nutrition -
— Are you aware of nutritious foods ? Yes No

- Do you know about food groups or balanced diet ?

Yes No

- What are the different nutrient in the diet ?
Knows does not know

— Does your mother know about nutritious foods - Yes No

balanced food Yes No

Saving nutrients during cooking Yes No
Saftey of foods Yes No
Increased need of nutrients during adolescence Yes No

Food Intake Pattern -
- How many meals do you take ?

2L_]3Lj4|__]moretan4|:]

- Which are the meals ? Breakfast lunch

snacks _ Dinner

- Do you take breakfast ? Yes No

If yes what do you eat ?




Cognitive Test- I

Appendix 71 Words for Recall Test

O© 00O ~NO O h WDN P
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Cashew
Coconut
Peanuts
Pista
Apple
Banana
Grapes
Sapota
Carrots
Cucumber
Ladyfinger
Tomato
Cricket
Badminton
TableTennis
Chess
Waffers
Biscuit
Cake
Sandwhich
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Cognitive Test- I

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 TableTennis
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 81 Find the Differences( 1 minute)

Differences

Find 15  differences between the first and second pictﬁres.

-

My Big Actlvity Book - 3
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Appendix 91 Find the Differences (2 minute)
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