REVIEW ARTICLE

The Effects of Nutritional Deficiency During Adolescence and the Need
for Supplementation: A Review

Preety Thokchom!, Luxita Sharma', Dhananjay Sharma!, Gauri Ghangale?,
Jayant Bidkar®, Harshal Tare’

!Department of Dietetics, Amity Medical School, Applied Nutrition, Amity University, Gurgaon, Haryana, India.
’Department of Pharmacognosy, Amrutvahini College of Pharmacy, Sangamner, Affiliated to Savitribai Phule Pune
University, Pune, Maharashtra, India.
3Department of Pharmacognosy, Sharadchandra Pawar College of Pharmacy, Otur, Affiliated to Savitribai Phule Pune
University, Pune, Maharashtra, India.

Received: 14" January, 2023; Revised: 1 8 February, 2023; Accepted: 08" March, 2023; Available Online: 25" March, 2023

ABSTRACT

Adolescents are the greatest group of a young star in history, ranging in age from 10 to 19. Around 1.8 billion young people
live on the earth, with 90% of them in low- and middle-income countries. Even as obesity is on the rise in many contexts,
infectious and injury-related disorders are the leading causes of disease in children. However, dietary deficiencies, poor linear
development, and under nutrition are serious public health challenges. Girls are particularly in danger due to developmental
and gender roles that differentiate them adversely. Adolescent fitness and nutritional well-being are influenced by dietary and
physical activity choices, education, and competing for social demands for early marriage. It is necessary to meet all nutrient
requirements. Expand for energy, protein, iron, calcium, and other nutrients early in life to aid proper growth and development.
Anemia and vitamin shortages are common in areas where food consumption is insufficient. Endocrine factors are affected
by poor diet and play a role in adolescent growth. Once top peak velocity is reached and catch-up is possible, growth speed
accelerates throughout adolescence; in girls, roughly 15-25% of the adult peak is achieved. Premature birth can lay off linear to
direct growth and add the chance of a poor birth result. Massive data gaps in nutrition and growth during adolescence must be
filled, as well as interventions tested during the second window of a good time to perfect the growth&development in children.
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INTRODUCTION

According to World Health Organization (WHO), in the middle
age of 10 and 19 years are regarded as adolescents. The age
of transformation in the form of childhood to adulthood is
known as adolescents with rushed emotional development, in
physical, increase in body size, change in body composition,
psychosocial changes and biochemical.! This is the time when
the child starts to inspect his environment and gets exposed to
the school circumstances. They should affect food behavior and
eating patterns may be considered problem issues. During this
period, due to the influence of hormones, there will be many
physical and mental changes. Then, the final growth rush occurs
with an increase in weight and height. The extension of boys’
physical development rush is more unhurried than of girls.

In a child’s nutritional choices parents are also greatly
impacted. In life’s of children on this period give a good time
for parents and babysitter to support good eating pattern
and to give new food to diet charts. Parents must help their
adolescents as their school children constitute healthy eating
and to view food.’

At this time, body composition is extremely important in
term of 10% body fat. Even so,a minimum of 22% is required.
to carry on ovulation that is regular. The rate of growth is
at its fastest for girls is 10 years to 13 years and for boys is
18 years to 20 years.' During puberty, they have changed their
body composition and also Demands for energy, minerals,
protein, and vitamins have increased. The percentage of
body fat in boys is decreases During their growth spurt,
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though, they gain 12% of their body weight by late puberty.
In differ girls gain abundantly more fat than boys."? During
puberty, experience a steady increase in body fat. In body
composition during of maturation, they have changed their
body composition. Girls should deposit more total body fat
and boys should deposit additional muscle mass.>>

For sexual maturity, boys should have changes like
increasing their voice, body, public hair and growth of the
penis and testicles, broadening of shoulders. In girls, they have
the development of breast and public hair and axillary. And
they have also a menstrual cycle. In psychosocial changes, the
children should turn in many emotional, psychological and
social stresses and strains. While the period of rapid growth
becomes shorter, psychological development continues for
much longer.?

Body Weight
Between the age of 13—15 years should have 47.6 for boys and

46.6 for girls their body weight. And the age of 16—17 should
have 55.4 for boys and 55.1 for girls.?

The recommended Dietary Allowance of adolescents is
suggested by ICMR!

(13-15years) (16-17years)

Nutrients

Boys Girls Boys. Girls
Energy kcal 2750. 2330 3020. 2440
Protein 54.3. 51.9 61.5. 55.5
Fat g( visible) 45. 40 50. 35
Vitamin B*? 0.2-1.0. 0.2-1.0 0.2-1.0. 0.2-1.0
Iron 32. 27 28. 26
Ca 800. 800 800. 800

In protein, they should usually exceed 1 gm per kg of body
weight to meet development requirements. Between the ages
of ten and 12 years, Protein intake requirements are higher in
girls than in boys.. During adolescence, both for boys and girls
need the highest amount of protein. In fat, according to [CRM
the fat must be intake below 25 energy percent to affect growth
in adolescents. Visible fat in the diet should take range between
25-30 and 35-50 g per day in children and adolescents. The
essential fatty acid requirement is 3% E in this period. For
adolescents, the requirements of fatty acids has not been
established. The recommendation same as in adult.* Calorie
requirements increase as a result of the metabolic demands
of growth and energy use. For males, the peak calorie intake
should correspond to their growth spurt, which lasts until they
are 16 years old and then declines until they are 19 years old.

During puberty, iron is required to grow and increase
hemoglobin concentration. During the age of 1-3 years, the
growth rate has slowed down and the body mass increases
by only 1.9 kg/year, there is effectively no reserve store of
iron between the age of 2 years and 6 months. And the total
amount of iron required is about 0.44 mg/day. In vitamin D is
required for the growth of skeletal in adolescents. The daily
requirement of vitamins in this period is 600 micrograms of
retinol and 400 micrograms of vitamin D from sunlight is also
required. From mineral, during the age 800 of ca and 800 mg

of phosphorus per day is needed. The mass of the body is
increasing agreeing with about males gain 4.3 kg yearly,
whereas females gain 4 kg yearly.’

In terms of water, adolescents normally drink less water.
Less drink water intake may be to repeated consumption of
soda/snacks while watching T.V. Drinking plain water is the
best requirement of water. They should intake 100% fruit juice
without sugar, buttermilk during adolescence. Milk should be
stimulating among adolescents.

The Beginning of Puberty (Ages 9 through 13 Years)

There are two phases to this time of physical progress. The first
portion offers a 20 to 25% increase in height. Puberty is second
only to pregnancy in in terms of rapid expansion when the
Long bones elongate to their final, size varies by person. Girls
grow 2 to 8 inches per year (5-20 cm) taller than boys, who
increase in height by 4—12 inches (10-30 cm). Weight increase
as it pertains to bone, muscle, and fat tissue are the three types
of tissue that make up the human body growth is discussed
in the second chapter. During puberty, dealing hormones are
also responsible for The development of reproductive organs
is one of the most important aspects of human development.
Additionally, secondary sexual traits such as pubic hair are
taken into account.®

Food Requirements in Adolescents Period

In the adolescent period, physical and psychosocial force
affect in eating habits. Girls will gain their body weight
freely due to their physical sex differences, joined with fat
deposits. Their personal tension and social pressure make her
observe injudicious, self-force smash into diets for weight lose.
Starvation may occur in complicated and eating disorders like
bulimia and anorexia nervosa in this period. In this period,
they have the character of bad eating habits. They should skip
a meal, especially breakfast. Girls are more fond of having
skipper meal than boys. In this period, the children should
take breakfast for consuming food which are nutritionally
insufficient. If children who miss breakfast that leads to
eating disorders, lack of time, peer pressure and no nutritional
awareness. Eating habits of fast food are normally not enough
in ca and although high in vitamin A, it is also high in calories,
sodium and impregnated fat. For unhealthy eating and bodily
activity, they risk at a dieting place.” Those who go on a diet
nicely have time-restricted conduct. Instead of this, the children
should plan a diet for long expression behavior changes acting
as keep away from eating benders, eating more vegetables and
fruits in morning breakfast and attractive physical activity. In
2013, food habits of adolescents were considered by National
institute of Nutrition (NIN). Bakery products contain trans
fatty acids which are not good for health. Adolescents’ eating
forms are identified by high propensity to skip meals, taking
meals from outside the home, eating junk foods items, dieting,
diet in vegetarians and change in eating habits frequently.®

Some Benefits Home Food

There are many food which complete control over and how
it will be prepared. Sugar-free or gluten-free or with less
fat or with less salt can be prepared by food. And it’s also
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prepared with high fibre and with a lot of antioxidants rich
vegetables. The choice of the individual are included in the
fresh ingredients. Hygienically, can be prepared by some
healthy food. Spices and herbs are also added according to
the family’s taste. So home food is advantageous things, less
budget and helps make up in good eating habits.?

Dietary Guidelines for Adolescents

Diet in this period is very important because it affects the

nutritional status in the life of children.

e The children should be fed nutritious food adequately to
suffer from nutrition and obesity.

*  On this period, girls should take more calcium-rich foods
of their diet to help the increase level of bone density. It’s
also helps in delaying the beginning of osteoporosis.

*  They should be taken their daily meal and junk food should
be keep away from the children.

*  Food must be attractive and colorful.

* Some foods which are empty calories like carbonated
beverages, should be avoided.

e The children should take ironic foods such as non-
vegetarian foods, green leafy vegetables to suffering from
anemia.

* For supporting to speed growth, they should intake high-
calorie and rich protein food

* Habits of eating should be depend on their feelings

* Parents must be encouraged to their children in their
adolescents period to ready food at home with nutritious
and tasty food items

¢ For children, home maker diet is the bes
In food, high in salt, high amount of sugar, low nutrients and
fat are called junk food. In adolescence, children want to eat
this kind of food high in fat , sugar and salt. It gives empty
calories in children. This kind of foods make children rise in
obesity. They want to eat salted snacks like chips, candies,
food fries. And also bakery products like cakes, and biscuit
are mostly made with saturated fat.

To prevent from obesity, children should be restricted this
kind of junk food in their diet. In nowadays, pizza is very
popular food. It’s made form whole wheat flour. And it also
presents cheese. It’s more nutritious food and also that cheese
provides protein requirements.

Milks beverage like mild shakes, lassie and other dairy
products contain lot of sugar and salt. It may be good in
healthcare in children. In 2016, the Central Board of Secondary
Education banned the selling of junk food items in the school

campus.'!

t.lO

The Nutritional Problem in Adolescent

Obesity

Obesity become from less dietary habits combined with
poor physical activity. It increases over weight in our body.
In south India, boys and girls which are in the age of 13—18
are more overweight or obese. Regarding in 22% of boys and
18% of girls. Children who eat high amounts of calories and
lot of fat food become obese. The most important become of

obesity is the frequent taking of sweetened beverages. Taking
high amount of glycemic foods may become hormonal and
metabolic changes to help more extreme food intake.'

Extreme gain of calories is low constant than the deficiency
of physical movement. Some causes of obesity may be not
exercising, watching TV for a long time, family habits, stress
and emotions, and hormone imbalance. Sometimes of children
spend their time on study not in playing with physical activity,
which leads to an increased level of being overweight or obese.
And also they require mental activity like yoga, meditation
etc. Parents should take an important role in encouraging
their children to make healthy dietary intake, eating behavior
and have the knowledge to control their body weight. And the
children should be restricted the high amount of calorie and
rich fat food to maintain their body weight. They only want
to eat more junk food and not to do physical activity. Because
it depends on their parents who care for their children in
adolescents period.

In eating disorder, girls in this period should maintain their
diet in the light of the aspects and physique while for boys are
farther treat by strength and maintain their body structure as
well being. The 3 recognised eating disorder for the Adolescent
period are binge eating disorder, bulimia nervosa and anorexia
nervosa.' >3

Under Nutrition

The adolescent period contributes to more than 20% of total
boom in stature and up to 4050 percentage of body weight
with admire to somatic growth. Below nutrition throughout
adolescence, confounded by childhood marriage, leads
become to higher mortality and morbidity cycle of under
nutrition. Low woman literacy, excessive maternal and toddler
mortality have been suggested amongst tribal populations as
in contrast to their rural counterparts.'> The study among
the tribal Adolescents indicates that the food and vitamins
consumption used to be low compared to RDA as well as
that of their rural counterparts. The extent of deficit was once
tremendously more with admire to micronutrients such as iron,
nutrition A, riboflavin and free folic acid. Higher prevalence
of undernutrition among boys could be attributed to the higher
percentage of them having power consumption of less than
70% RDA.M

According to research manage at the National Institute of
Nutrition in Hyderabad, a higher number of wellborn women
have a BMI deficit, indicating that weight loss is a major
problem, potentially due to this group’s insufficient calorie
consumption.

While this is mostly owing to the fact that urban and rural
females are given lower priority for food than the family’s boys,
Weight loss in adolescence is linked to personal preferences
and a conscious effort to keep poverty choices. Under nutrition
in adolescence can be caused by skipping meals, eating fads,
and emotional distress.'* Micronutrient deficiency problems in
the Adolescent area consequences in growth retardation, low
immunity and impaired reproductive functions. At times this
can also affect being pregnant-related issues or penalties in low
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start weight. Thus perpetuating the trans-generational cycle
of malnutrition. lodine is one of the critical micronutrients
required for daily make higher and enchantment of the human
brain and body. Adolescent lady have to make sure to meet
iodine necessities via fortified salt. lodine deficiency motives
hypothyroidism or goiter.'®

Anemia Due to a Lack of Nutrients

The requirement for iron rises with expand and increase of
blood volume and muscle mass. Boys have need more iron
than females because they gain lean body mass at a higher
rate. For girls, the advent of menstruation comes with it new
wants. [ron-rich foods (green leafy vegetables, jaggery, beef)
should be recommended in adolescents, as should Vitamin
C-rich foods (oranges, lemons, and Indian gooseberries)
(Amla). Adolescent women need additional Fe to satisfy their
monthly blood loss.!”

What is Anemia?

Anemia is a condition in which the red blood cells’ ability to
carry oxygen is decreased due to a shortage of hemoglobin.
In India, adolescent boys and girls suffer from iron
deficiency anemia, which is a major dietary issue. Anemia has
the following negative consequences:
* Reduced ability to work and, as a result, decreased
productivity
* Pregnant women and girls are at a higher risk. (Anemia
is responsible for 20-40% of maternal deaths in India).'®
* Anemia may make you more susceptible to infections by
compromising your immune system.
According to World Health Organization (WHO) recommenda-
tions, teenagers are anemic if their hemoglobin level is below
12 mg/dL. Because of the higher iron needed, lower Fe gain,
rapid physical spush, menstruation loss, and high fe demand
for hemoglobin (Hob) synthesis, this could be jeopardized. Due
to a longer time of physical spush, reproductive development,
and cognitive transfiguration, adolescent females are likelier
to make up for anemia. All of these processes demand an
abundance of iron and other macro and micronutrients. Food
resources around adolescent girls in the encampment include
crooked eating habits, low iron-content food consumption, and
vitamin intake restricting iron absorption. The global incidence
of anemia was 24.8% in (year), with the frequency being much
greatest in economically developing nations (prevalence 40.7%).
According to various studies, anemia among immigrants is a
public health issue. Anemia was earlier reported to be 24 %
among nepalese immigrants and 16.4% among recently arriv-
ing refugees in Australia. In Jordan’s ZAATARI Syrian mili-
tary quaters, the common of anemia used to be 44.8% among
females of reproductive age. Likewise, 45% of female Irani
withdraw higher than ten years had anemia.!®!

How can Anemia be Prevented?
* Anemia can be controlled with a healthy diet and iron
supplementation. Increase your consumption of green leafy

vegs and fruits to avoid anemia. If a teenager appears light
colour, exhausted, or spiritless and has anemia is suspected,

take them to the local PHC. After the hemoglobin levels
have returned to normal, anemia is behaved toward by
taking for 2-3 months, take folic acid tablets on a daily
routine.

* Motivated teenagers to follow the dietary advice outlined
above, especially those with risk factors for Fe deficiency
anemia.

* Adolescents at high risk for anemia, such as female
athletes who have heavy periods, may benefit from
frequent physical exercise or the use of a low-dose iron
supplement.?’

Dietary Recommended

In 2005, the American Dietary Guidelines for People Aged
Two and Above advised that the time-honored for individuals
aged two and up. It promotes a food regimen high in fruits
and vegetables, complete grains, low-fat and non-fat dairy
products, beans, seafood, and lean meat. The recommendations
emphasize keeping dietary intakes within one’s energy needs,
consuming a variety of nutrient-dense products and beverages,
and minimizing total, saturated, and trans fat, cholesterol, salt,
and delivered sugars. The recommendations for youth and
adolescents are consistent with other dietary recommendations
for teenagers and children issued by the American Heart
Association (Giddings et al., 2005) and the American Academy
of Paediatrics.”!

Despite the importance of healthy eating habits during
childhood and adolescence, research have consistently shown
that this group has bad eating habits and does not adhere
to nutritional guidelines. According to national statistics,
only 2% of children and teenagers followed the Food Guide
Pyramid recommendations, and 16% did not follow any of the
meal team’s suggestions. Low intakes of fruits, vegetables,
whole grains, fibre, and calcium-rich foods, as well as
higher-than-recommended intakes of fat, sodium, and added
sugar-rich meals and drinks, are cause for concern. Sugars,
saturated fats, and trans6fats provide calories but not critical
vitamins.??

Macronutrients and Energy

The energy needs of preteens vary depending on their
gender, developmental stage, and level of involvement in
extracurricular activities. Males and females in the middle
age of 9 and 13 should take 1,400 to 2,200 calories per
day, respectively. To compensate for their higher energy
expenditures, preteens who are physically active and always
get involved in sports or workouts desire to consume a wider
variety of energy unit.

Carbohydrates have an AMDR of 45 to 65% of daily energy
(corresponding to 158228 g for 1,400—1,600 kcal). High-fiber
carbs must account for the majority of calories consumed. The
AMDR of protein is 10 to 30% of daily calories (35-105 gm
for women, 400 calories per day; 40—-120 gm for men, 1,600
calories per day).

The AMDR for fats span from 25 to 35% of daily calories,
depending on caloric intake and amount of recreation (39—54 gm
for 1,400 daily energy for girls and 44—62 gm for 1,600 daily
energy for boys).!%!
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Nutrient Intake

In terms of dietary recommendations, the advisory committee
determined that high levels of calcium, potassium, fibre,
magnesium, vitamin E, and, for adolescent girls, iron and folate
are harmful for children and adolescents, based on dietary
intake statistics or evidence of public health hazards. According
to the study, Americans consume too much energy, awash and
margarine, cholesterol, attach sugars, and salt in general.?> The
most recent nationwide dietary intake records were collected as
part of NHANES as two days of dietary records based entirely

on 24 hours recalls for the years 2001-02.

* Nearly all teenagers 4—8 years old and adult males 9-18
years old, had enough protein, folate, V B6, thiamine,
riboflavin (Ci7H20N4Os), niacin, iron, zinc, copper,
and phosphorus intakes (based on Estimated Average
Requirement). Dietary Vitamin A intake was insufficient
for one 0.33 of women aged 9—13 years and more than 12
of teenagers aged 14—18 years for the vast majority (>80%)
of children and adolescents. One-fourth of boys and 42%
of females aged 14-18 years had insufficient vitamin C
intake. Magnesium deficiency was found in 9 to 13-year-
olds. Less than 3% of teenagers and children had intakes
above the adequate intake threshold for dietary fibre and
potassium. Many children and teenagers had inadequate
calcium consumption.

* The following is the percentage of children with intakes
below the adequate Intake: 31% of children in the middle
of the ages of four and eight,70% of men in middle ages
of nine and eighteen, and ninety-two percent of females
between the ages of nine and eighteen.

» Females between the ages of 14 and 18 have been found to
have a much higher risk of vitamin and mineral deficiency
than any other age or gender group.For example, 54% of
people did not consume enough vitamin A, 42% did not
consume enough vitamin C, 91% did not consume enough
magnesium, and 19% did not consume enough folate.>***

Diet and Feeding Pattern for Adolescents

The influences on consumption patterns during adolescence
are various. Adolescent independence, increasing participation
in social activities, and a normally busy schedule of activities
all significantly impact meal intake.?’

Breakfast is routinely ignored by teenagers and is
frequently overlooked by adults. Skipping lunch is commonly
thought of as a technique for teenage girls to lose weight. Diets
will most likely be strange and imbalanced. The situation
regarding body size and structure, sexual development, energy,
skin condition, and beauty is remarkable, and there is a sense
of freedom to make personal decisions, which is reflected in
dietary preferences. Family conflicts and Emotional issues
might also arise as a result of a sense of social inadequacy or
the stress of academic and university employment. Despite a
strong hunger, meal times are erratic due to concentration with
“social media,” “games,” “friends,” and “dating.” As a result,
‘snacking’ between ingredients is widespread. It’s crucial to
pick the right elements. Snacks must be nutritious and provide
energy, proteins, and other essential nutrients.

The recommended dietary allowances for most nutrients are
lower for women than for males. Girls’ diets should prioritize
iron-rich foods such as green leafy vegetables, whole grain
cereals, dried fruits, egg, and liver.”’

Teenagers are especially inclined to the influences of
advertising messages related to food. Most of such foods
are wealthy in energy, fat and sugar but may lack different
indispensable nutrients, Ease of getting prepared-made foods at
speedy meals outlets and food stores makes teenagers consume
out greater often. Fast foods need to be used judiciously as a
section of a nicely balanced diet, however, no longer as an
alternative to the regular weight loss plan pattern. Adolescents
must be encouraged to make food decisions based on their own
preferences and responsibilities.?®

Sedentary behavior coupled with a multiplied tendency to
eat strong dense speedy ingredients is common in the course
of adolescence. Irregular ingesting sample and unhealthy
meals picks predispose teens to becoming overweight/obese
in adulthood. Thus, encouraging bodily undertaking and
unhealthy food preferences want to be inspired all through
this phase.

It is most vital to meet the nutritional wishes at this age so
as to step into healthy adulthood. Thus, top vitamin at some
stage in childhood and early life no longer only paves the way
to healthy adulthood but additionally helps fostering meals
habits properly.?®

Adolescent Nutritional Status and the Effects of
Pregnancy on Growth

Chronic malnutrition in low- and middle-income individuals
nations can delay physical maturation and cause the teenage
boom to last longer than 20 years, coinciding with the age
of first conception. In general, physiological and metabolic
changes that occur throughout pregnancy carefully fulfil the
mother’s higher dietary wishes and the fetes. 25 Health and
Nutrition of Adolescents 565

However, in some circumstances of low food availability,
a balance can be achieved between the maternal and fatal
effects.?”

Demands outstrip physiological changes, resulting in a
natural rivalry for sustenance between the mother and her fetes.
in adolescence, when both the young mother and the foetus are
growing rapidly, is likely to have inadequate food availability in
relation to both maternal and foetal requirements. The majority
of research on nutritional partitioning during adolescent
pregnancy has so far been limited to well-fed people in high-
income nations. According to studies conducted in developed
world settings, vitamins are preferentially dividing up to assist
quick caring growing at the cost of the unborn in maternity.**>
Many young people in low-income countries’ poor rural
populations initiate pregnancy with lack nutritious status and
are more likely to take insufficient vitamins during pregnancy.
Lactation and pregnancy In this situation, both the child who
bears the pregnancy and the toddler are probably to possess
less-than-excellent growth and nutrition for a long time. It
has been proposed that appropriate fetal growth can only be
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maintained if enough nutrients are available to direct maternal
growth or weight gain. As a result, fetal growth will most likely
be reduced in the face of insufficient nutritional availability to
maintain maternal growth.3® However, due to the antagonism
and inadequate nourishment, it has been claimed that maternal
nutritional depletion and decreased fetal growth are more likely
to occur simultaneously with more extreme food restriction.
Both the growing adolescent mother and the fetus have access
to nutrients. It was once thought that growth happened only
when young women became pregnant, and the larger part of
maternity did not develop or grow slowly. This was based on
the assumption that a woman’s chances of becoming pregnant
decrease after menarche. A ground-breaking study managed in
Camden, NJ, looked at the exchange in knee height at various
phases of adolescent pregnancy and found that there was a
significant. Despite this, a significant number of teenagers
gain weight during pregnancy.?-*

Nutritional Programmes

ICDS

One of the targets of Work Bank assisted ICDS 111 Project is to
empower adolescent ladies through improved attention to take

Cbetter care of their non-public and household fitness
and nutrition issues. To motivate this team and preserve their
activity in task things to do apart from fitness and nutrition
education, a special programme for adolescent females to
encourage them to record weight regularly is to be introduced.
A weight card is given for this purpose. Further iron and folic
acid supplementation and deworming once in 6 months is done.
They are persuaded to take handful of protein rich regionally
on hand meals like ground nuts or Bengal gram each day in
addition to their routine food.’!

Adolescent females are given 100g/day supplementary
food consisting 600 kcal and 18-20 g of protein for 300 days
for school girls in the age team 11-14 years and all others
aged 15-18 as “Take home ration” at ANGANWADI centres.
Food grains are backed centrally thru the government-owned
Food Corporation of India and different items like sparkling
vegetables are procured at the state level. The scheme’s value
is shared between the federal and state governments. Out of
faculty, females in the age category of 11-14 years attending
ANGANWADI, as well as females in the age group of 15-18
years, will be provided with extra nourishment in the form
of a ‘Take Home Ration’ on the same lines as pregnant and
breastfeeding mothers. The night college students from class
1-8 in Maharashtra are additionally benefitted through noon
meal scheme.

RGSEA

Rajiv Gandhi Scheme for Empowerment of Adolescent girls-
RGSEA- is additionally called ‘SABLA. The primary purpose
of the scheme is to empower adolescent girls. This scheme is
aimed at beautifying dietary and economic repute of adolescent
girls. Under the scheme ‘SABLA’ Adolescent ladies are taught
existence skills. It focuses on their felony proper, procreative
cycle, HIV/AIDS, abstinence, personal menstrual hygiene,
marriage, getting pregnancy and infants care. These classes
are imparted at ICDS centres.>!"?

Chennai agency intends to give 60 g of biscuit packet daily to
college students of widespread X and XII all through one-of-
a-kind lessons to improve their attentiveness.

Nutrition aspects wishes to be included in the school
curriculum to enhance the dietary popularity of adolescents.
Parents, instructors and peer corporations want to be function
fashions in their way of life behavior. Nutrition schooling
is a positive tool in promoting healthy consuming habits
amongst adolescents. NIN learn about indicated a significant
improvement in vitamin expertise after the intervention in
the classroom.**

CONCLUSION

In the period of adolescent, children should take physical
exercise in regularly and participate in school games to prevent
from obesity. Physical activities is most important to the
children in this period. A physical pastime can additionally stop
premenstrual dysphoric sickness in youngsters girl. Exercise
helps adolescent boys to develop muscles. Surveys carried out
by “sports” proven that BMI and fitness degrees of kids in India
in the age group of 7-17 years are unfit with unhealthy BMI
scores. One in three adolescents did now not have a healthy
BMI, can’t sprint at the degree required for their age and lack
sufficient top body strength. Children ought to be encouraged
to do greater physical activity.

There is an increasing binary nutritional risk to child
and teenager fitness in low and middle income Countries.
Integrated adolescent fitness packages that prevent infection,
improve weight loss program aspect, and encourage physical
exercise are needed to make less insufficiency connected
malnutrition while also avert from obesity. Despite the fact
that the double threat of nutritional insufficiency and morbid
obesity is rising in LMICs, most international approaches are
almost entirely focused on inadequate nutrition in one of two
forms; just a few countries have applied national insurance
proposed action to combat obesity. In view of the unexpected
rise in the number of obese or overweight children, the negative
consequences of obesity on health, and the financial burden on
health-protection organizations, requests to detect and avert
dangerous behaviors are being developed.

REFERENCES

1. Mahana R, Puri S, Khanna K, Gupta S, Jain PS , Seth R. Textbook
of Nutrition and Dietetics. 2nd Edition Oxford and Published for
Elite Publishing House Pvt.Ltd;2016th Edition Delhi-110002. https:/
www.goodreads.com/author/list/20233031. Kumud_Khan

2. B Sri Lakshmi. Textbook of Dietetics. Eight Multi Colour Edition,
New Age International (P) Ltd; Publishers 2019. https://books.
google.co.in/books/about/Dietetics.htm1?id=0DWze4JLn50
Cé&redir_esc=y

3. Fialkowski M, Titchenal A, Draper J. Textbook of Human Nutrition
2020 Edition, University of Hawaii; Publishers 2020. http://
pressbooks.oer.hawaii.edu/humannutrition2/frontmatter/preface/

4. EvansY, Dixon DR. A Textbook of Adolescent Nutrition, University
of Washington, Publishers. Springer; 1st ed.2020 Edition. https://
books.google.co.in/books/about/Adolescent Nutrition.htm 1?i
d=PHDDwAAQBAJ&printsec=frontcover&source=kp read
button&hl=en&newbks=1&newbks redir=1&redir esc=y

1JPQA, Volume 14 Issue 1, January - March 2023

Page 231



The Effects of Nutritional Deficiency During Adolescence and the Need for Supplementation: A Review

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

More. J BSc Honorary Lecturer at the University of Plymouth, UK
and Director of Child-nutrition.co.uk Ltd, London, UK Published
June 28, 2021 by CRC Press https://www.taylorfrancis.com/books/
mono/10.1201/9781003093657/infantchild-adolescent-nutrition-judy
Merriam Webster Dictionary. https://www. merriam-webster.com/
dictionary/adolescence (cited December 18, 2017).

Institute of medicine of the national academy . Textbook of Nutrition
Standard For Food In Schools. Publisher, Nation Academies press,
Ist edition (14 September 2007) https://www.nap.edu/read/11899/
chapter/4

Vaugun 1. Rickert Textbook of Adolescent Nutrition Assessment
and Management. Publisher, Hodder Arnold ( 31 Dec. 1995) https://
books.google.co.in/books?id=q6MHNbIEzZMC &printsec=frontco
ver&source=gb s_vpt_reviews#v=onepage&q&f=false

Scholl TO, Hediger ML, Schall JI, Khoo CS, Fischer RL. Maternal
growth during pregnancy and the competition for nutrients. The
American journal of clinical nutrition. 1994 Aug 1;60(2):183-8.
https://doi.org/10.1093/ajcn/60.2.183

Scholl TO, Hediger ML, Cronk CE, Schall JI. Maternal growth
during pregnancy and lactation. Hormone Research in Paediatrics.
1993;39(Suppl. 3):59-67. https://doi.org/10.1159/000182785
Hediger ML, Scholl TO, Schall JI. Implications of the Camden
Study of adolescent pregnancy: interactions among maternal
growth, nutritional status, and body composition. Annals of the
New York Academy of Sciences. 1997 May;817(1):281-91. https://
doi.org/10.1111/1.1749-6632.1997.tb48214.x

Gigante DP, Rasmussen KM, Victora CG. Pregnancy increases BMI
in adolescents of a population-based birth cohort. The Journal of
nutrition. 2005 Jan 1;135(1):74-80. https://doi.org/10.1093/jn/135.1.74
Casanueva E, Rosello-Soberon ME, De-Regil LM, Argiielles MD,
Céspedes MI. Adolescents with adequate birth weight newborns
diminish energy expenditure and cease growth. The Journal of
nutrition. 2006 Oct 1;136(10):2498-501. https://doi.org/10.1093/
jn/136.10.2498

Rah JH, Christian P, Shamim AA, Arju UT, Labrique AB, Rashid
M. Pregnancy and lactation hinder growth and nutritional status of
adolescent girls in rural Bangladesh. The Journal of nutrition. 2008
Aug 1;138(8):1505-11. https://doi.org/10.1093/jn/138.8.1505
Modem, S. Textbook of HEALTH AND NUTRITION
PROGRAMMES IN INDIA. An Appraisal: GARIBI HATAO to
SWACHH Bharat.

Lassu Z, Moin A, andBhutta Z textbook of Nutrition in Middle
Childhood and Adolescence. In: Bundy DAP, Silva ND, Horton S,
et al., editors. Child and Adolescent Health and Development. 3rd
edition. Washington (DC): The International Bank for Reconstruction
and Development/ The World Bank; 2017 Nov 20. https://www.ncbi.
nlm.nih.gov/books/NBK525242/# NBK525242 pubdet

Gupta MD, Engelman R, Levy J, Luchsinger G, Merrick T, Rosen
JE. ADOLESCENTS, YOUTH AND THE TRANSFORMATION
OF THE FUTURE. state of world population 2014.

Bloom D, Canning D, Sevilla J. The demographic dividend: A new
perspective on the economic consequences of population change.
Rand Corporation; 2003 Feb 13.

Kassebaum N, Kyu HH, Zoeckler L, Olsen HE, Thomas K, Pinho
C, Bhutta ZA, Dandona L, Ferrari A, Ghiwot TT, Hay SI. Child
and adolescent health from 1990 to 2015: findings from the global
burden of diseases, injuries, and risk factors 2015 study. JAMA
pediatrics. 2017 Jun 1;171(6):573-92. https://doi.org/10.1001/
jamapediatrics.2017.0250

Patton GC, Sawyer SM, Santelli JS, Ross DA, Afifi R, Allen NB,
Arora M, Azzopardi P, Baldwin W, Bonell C, Kakuma R. Our
future: a Lancet commission on adolescent health and wellbeing.
The Lancet. 2016 Jun 11;387(10036):2423-78. https://doi.org/10.1016/
S0140-6736(16)00579-1

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, De Onis
M, Ezzati M, Grantham-McGregor S, Katz J, Martorell R, Uauy R.
Maternal and child undernutrition and overweight in low-income and
middle-income countries. The lancet. 2013 Aug 3;382(9890):427-51.
https://doi.org/10.1016/S0140-6736(13)60937-X

Akseer N, Al-Gashm S, Mehta S, Mokdad A, Bhutta ZA. Global and
regional trends in the nutritional status of young people: a critical and
neglected age group. Annals of the New York Academy of Sciences.
2017 Apr;1393(1):3-20. https://doi.org/10.1111/nyas.13336
Abarca-Gémez L, Abdeen ZA, Hamid ZA, Abu-Rmeileh NM,
Acosta-Cazares B, Acuin C, Adams RJ, Aekplakorn W, Afsana K,
Aguilar-Salinas CA, Agyemang C. Worldwide trends in body-mass
index, underweight, overweight, and obesity from 1975 to 2016:
a pooled analysis of 2416 population-based measurement studies
in 128« 9 million children, adolescents, and adults. The lancet.
2017 Dec 16;390(10113):2627-42. https://doi.org/10.1016/S0140-
6736(17)32129-3

Twig G, Yaniv G, Levine H, Leiba A, Goldberger N, Derazne
E, Ben-Ami Shor D, Tzur D, Afek A, Shamiss A, Haklai Z.
Body-mass index in 2.3 million adolescents and cardiovascular
death in adulthood. New England journal of medicine. 2016 Jun
23;374(25):2430-40. https://doi.org/10.1056/nejmoal 503840
Lobstein T, Jackson-Leach R, Moodie ML, Hall KD, Gortmaker
SL, Swinburn BA, James WP, Wang Y, McPherson K. Child
and adolescent obesity: part of a bigger picture. The Lancet.
2015 Jun 20;385(9986):2510-20. https://doi.org/10.1016/S0140-
6736(14)61746-3

Kozuki N, et al: Short maternal stature increases risk of smallfor-
gestational-age and preterm births in low- and middle-income
countries: individual participant data meta analysis and population
attributable fraction. J Nutr 2015;145:2542-2550. https://doi.
org/10.3945/jn.115.216374

Meyers LD, Hellwig JP, Otten JJ, editors. Dietary reference intakes:
the essential guide to nutrient requirements. National Academies
Press; 2006 Sep 29.

Aurino E. Do boys eat better than girls in India? Longitudinal
evidence on dietary diversity and food consumption disparities
among children and adolescents. Economics & Human Biology. 2017
May 1;25:99-111. https://doi.org/10.1016/j.ehb.2016.10.007

KEATS EC, RAPPAPORT A, JAIN R, OH C, SHAH S, BHUTTA
ZA. Diet and Eating Practices among Adolescent Girls.
Kolodziejezyk JK, Merchant G, Norman GJ. Reliability and validity
of child/adolescent food frequency questionnaires that assess
foods and/or food groups. Journal of pediatric gastroenterology
and nutrition. 2012 Jul 1;55(1):4-13. https://doi.org/10.1097/
mpg.0b013e318251550e

Rodriguez CA, Smith ER, Villamor E, Zavaleta N, Respicio-Torres
G, Contreras C, Perea S, Jimenez J, Tintaya K, Lecca L, Murray
MB. Development and validation of a food frequency questionnaire
to estimate intake among children and adolescents in Urban
Peru. Nutrients. 2017 Oct 14;9(10):1121. https://doi.org/10.3390/
nu9101121

Rogol AD, Roemmich JN, Clark PA: Growth at puberty. J Adolesc
Health 2002;31(suppl 6):192-200.

Styne DM. The regulation of pubertal growth. Hormone
Research in Paediatrics. 2003;60(Suppl. 1):22-6. https://doi.
org/10.1159/000071222

Alonso LC, Rosenfield RL. Molecular genetic and endocrine
mechanisms of hair growth. Hormone Research in Paediatrics.
2003;60(1):1-3. https://doi.org/10.1159/000070821

Tanner JM, Whitehouse RH. Clinical longitudinal standards for
height, weight, height velocity, weight velocity, and stages of puberty.
Archives of disease in childhood. 1976 Mar 1;51(3):170-9. http:/
dx.doi.org/10.1136/adc.51.3.170

1JPQA, Volume 14 Issue 1, January - March 2023

Page 232



