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Objectives

1. Understand physiological changes in pregnancy and lactation.

2. Get acquainted with growth and development changes from conception till adolescence.

3. Understand the inter-relationship between nutrition and growth and development during life

cycle.

4. Familiarize the students with the multifaceted aspects of ageing.

5. Make the students competent for nutritional and health care of the elderly.

6. To enable the students the role of nutrition in vulnerable groups and special group of society.

Outcome of this paper

Acquainted knowledge on concepts of life cycle nutrition and its importance.

UNIT I

1. The Vulnerable sections of society - who are vulnerable, why they are vulnerable, effects of

malnutrition on the vulnerable sections of society: during growth phase, malnutrition in

expectant & nursing women, other vulnerable sections of society.



UNIT II

2. Nutrition in Pregnancy

Stages of gestation, maternal weight gain , complications of pregnancy, nutritional problems and

dietary management , importance of nutrition during and prior to pregnancy , teenage pregnancy

- nutritional problems and dietary management.

3. Nutrition in Lactation

Physiology of lactation, hormonal control and reflex action , efficiency of milk  production,

problems of breast feeding, nutritional composition of breast milk,  nutritional concerns during

lactation, special foods during lactation, dietary modification.

UNIT III

4. Nutrition in Infancy

Infant feeding, nutritional needs, premature infant and their feeding , weaning foods. Feeding

problems , infant formulae  lactose intolerance.

5. Nutrition in Pre-school - Physiological development related to nutrition, feeding

problems, behavioural characteristics, nutritional requirement.

6.Nutrition in school children - feeding school children and factors to be considered.

Nutritional requirements, feeding problems, packed lunch.

UNIT IV

7. Nutrition in Adolescents and Adults

- Physical changes

- Nutritional requirements

- Food behaviour - food habits and dietary practices.



- Nutritional problems.

UNIT V

8. Geriatric Nutrition

- The ageing process - Physiological, biochemical and body composition changes.

- Socio-psychological aspects of ageing - Special problems of elderly.

- Nutritional requirements of the elderly & dietary management to meet nutritional needs.

UNIT I

Vulnerable groups

Certain vulnerable groups in the population have special nutritional needs.

Measures to _ ensure adequate micronutrient availability and consumption by the

population as a whole may be insufficient to meet the needs of these vulnerable

groups. In some countries, the difficulty of meeting the needs of vulnerable groups

through nutrient supplementation or dietary means may provide one of the

strongest arguments for food fortification.

1. Pregnant and lactating women

Because body stores of micronutrients are built up over time, the best strategy to

assure healthy micronutrient status in pregnant and lactating women is to ensure

adequate nutrient intake both before and during the reproductive period. Body

stores of micronutrients may also be built up during feasts and seasons of abundant

food supply.

In most cases, food-based approaches are the most appropriate means of ensuring

adequate vitamin A intake by pregnant and lactating women. High-dose vitamin A

supplementation is inappropriate if there is a possibility that a woman may be

pregnant; high levels of retinol may be toxic to the foetus. Normal dietary levels of

retinol and provitamin A are generally considered safe.



Assessment should determine the existence of food restrictions which may affect

the micronutrient status of pregnant and lactating women. Consideration should be

given to using communication strategies to change beliefs that may restrict dietary

micronutrient intake. For example, messages may focus on increasing consumption

of leafy vegetables, eating vitamin C-rich fruit after meals to enhance iron

absorption and delaying the drinking of tea or coffee for a few hours after meals to

avoid inhibiting iron absorption.

In most countries, the distribution of iron-folate tablets to pregnant women is good

public health policy. When they receive the tablets, women should be advised

about locally available, inexpensive food sources of these nutrients and about

foods that enhance and inhibit iron absorption. These messages should be simple

and location-specific.

5.2. Infants and breastfeeding

Breast milk is an excellent source of vitamin A for all infants. If the vitamin A

status of the infant's mother is healthy, breast milk is an adequate sole source of

this nutrient for the first 6 months of life. Breast milk also contains iodine and

thyroid hormones. However, if the mother is severely deficient in iodine, the infant

will not receive an adequate supply of this nutrient through breastfeeding.

Colostrum, which is high in vitamin A, can make an important contribution to the

infant's stores of this nutrient. In some countries, however, people believe that

colostrum is harmful and throw it away. Recent experience suggests it is possible

to counteract this belief in some countries. The Worldview International

Foundation Comprehensive Nutrition and Blindness Prevention Programme in

Bangladesh is a successful example of the strategy of encouraging women to

initiate Breastfeeding earlier and to feed their children colostrum. (See Appendix 1

for contact information.)

Full-term babies have iron stores at birth; breast milk provides adequate iron until

about 6 months, the age by which UNICEF and WHO recommend adding solid

foods to the diet (UNICEF/WHO 1995). Breastfeeding helps to prevent diarrhoea

and dehydration and provides useful levels of micronutrients to sick children. In



children aged 6 months to 2 years, even small amounts of breast milk can be

important.

Intensive Breastfeeding causes lactational amenorrhoea (a delay in the return of

menstruation), which is beneficial to women with above-average menstrual blood

loss, who are at greater risk for iron deficiency. Lactational amenorrhoea conserves

iron stores for these women even after iron secreted into breast milk is deducted

(Greiner 1991) and delays additional pregnancies. Though often lasting for about a

year, lactational amenorrhoea for up to 18 months has been reported in some

studies (Huffman et al. 1987).

It is well recognized that infant health is endangered when bottle feeding is

practiced by those who cannot afford to buy adequate quantities of formula or who

are unable to prepare it hygienically. Less well known, however. is the fact that

most infants in poor regions are bottle-fed with improperly fortified formula or

with milk powders and other fluids that lack key micronutrients. In most

developing countries, women often breastfeed and bottle-feed their infants

simultaneously. When Breastfeeding stops, vitamin A deficiency can very quickly

cause blindness. Such cases have been recorded in Thailand, Brazil and India,

where blindness has been seen to occur at 2-3 months of age (Underwood 1993).

Voluntary groups such as La Leche League International offer advice to women on

breastfeeding. The World Alliance for Breastfeeding Action sponsors World

Breastfeeding week each August to raise community awareness. The UNICEF

BabyFriendly Hospital Initiative strives to improve hospital practices related to

Breastfeeding at delivery. WHO and UNICEF offer training courses for health

workers to effectively promote and sup port breastfeeding. (See Appendix 1 for

contact information on these organizations.) Communication strategies have been

devised to encourage breastfeeding (Green 1989). WHO has also designed

indicators for assessing breastfeeding practices both in household surveys (WHO

1991) and in maternity facilities (WHO 1992a).

5.3. Young children and complementary feeding

Around 6 months, most children require complementary foods to meet their energy

and nutrient needs. Children's growth may begin to falter at about 6 months if they



are not given complementary foods, if the foods are offered too rarely or if they are

too bulky or diluted to meet nutrient needs. Instead of complementing breast milk,

some mothers may replace it with foods that are low in micronutrients and/or too

bulky. At six months, an infant's condition may already be weakened as a result of

having been fed diluted or contaminated complementary foods during the early

months of life.

Micronutrient deficiencies become increasingly likely as the amount of breast milk

in the child's diet declines. Breast milk may be the only source of retinol in the

child's diet; it is also a good source of fat, which is necessary for the absorption of

beta-carotene. Some of the most serious deficiency states, particularly for vitamin

A and iron, can occur in children between the ages of 6 months and 5 years.

Childhood diseases and parasitism also contribute to micronutrient malnutrition in

young children. Barriers to achieving adequate iron and vitamin A nutrition include

lack of awareness of the high nutritional needs of pre-school-age children and a

reduction in maternal attention to an older child when a new baby is born.

Animal milk provides excellent nutritional supplementation for young children.

However, its excessive use can contribute to iron deficiency because it is low in

iron and high in calcium. The latter can inhibit absorption of iron from other

dietary sources. Before about 9 months of age, fresh cow's milk can cause occult

intestinal blood loss. Ideally, animal milk should be given between meals. When

animal milk is included in the diets of young children, extra attention should be

paid to hygienic practices.

For poor families in many regions, green leafy vegetables are the major potential

source of micronutrients. Yet many commonly eaten green leaves are too fibrous or

bitter for young children to eat. Recent programmes in South Asia and elsewhere

have successfully promoted consumption of green leaves among young children by

encouraging mothers to choose soft, non-fibrous leaves that are not bitter and to

boil, mash and strain the leaves and mix them with well-liked foods such as

groundnut sauce and grated coconut (Greiner and Mitra 1995).

The ideal complement to breast milk is a diet which combines the local staple food

with other locally produced foods, including vegetables, fruits, legumes, meat, fish,

oils and fats (Gibbons and Griffiths 1984). Continued efforts are needed to devise



effective programmes to assist mothers in providing complementary foods of

adequate quantity, quality and safety. Education may be needed to remind mothers

to feed these foods even when the child is sick or has a poor appetite. Techniques

such as fermentation can be used to improve complementary foods to increase

energy density and micronutrient content. Small amounts of green leaves and other

micronutrient-rich foods can be added to porridge. Age-appropriate snack foods

can increase meal frequency with minimal preparation time.

In Tanzania, programmes were focused on the production and promotion of foods

well liked by children such as fruits, pumpkins and sweet potatoes in addition to

dark green leafy vegetables. Guava is considered a children's food in Tanzania,

thereby reducing adult competition for available food (TFNC 1991). In countries

where mangoes grow, fibrous types of mango can be promoted. Since they have

little market value, they are more likely to be left to children to eat.

It may be useful to incorporate messages about complementary foods into

micronutrient communication programmes. Practical advice on complementary

feeding of young children in developing countries is available from UNICEF and

WHO. (See Appendix 1 for contact information.)

The special needs of young children present opportunities for food fortification. In

Chile, a rice-based weaning cereal was fortified with iron. In China, tests have

shown that rusks or teething biscuits fortified with iron improved children's iron

status. It may be possible to fortify certain snack foods that are popular among

children.

In some countries, a teaspoon of red palm oil a day or a tablespoon of leafprotein

concentrate at each meal could improve both iron and vitamin A status. Previously

in some industrialized countries, some micronutrient deficiencies were prevented

largely by educating all mothers to give young children daily doses of tonics and

mixtures such as cod or halibut liver oil.

5.4. School-age children

Schoolchildren may be at increased risk of micronutrient deficiencies owing to

increased energy expenditure combined with decreased meal frequency, reduced



maternal attention, and parasitic infections. The severity of parasitic infections

such as hookworm and schistosoma is highest in this age group.

Opportunities to target micronutrient programmes at school-age children have

increased as developing countries move towards providing universal primary

education. School feeding programmes can contribute to preventing micronutrient

malnutrition among children. School gardens can provide micronutrient-rich foods.

(See Section 2.1.2.)

Improving the micronutrient status of children will improve the costeffectiveness

of investments in education. In most poor regions, a modest investment in the

nutrition and health of schoolchildren will increase children's ability to learn more

than will a comparable investment in teacher training, textbooks or improve meets

to school facilities (Jamison and Leslie 1990). The efficacy of adding small

amounts of low-cost, high-carotene foods to the diets of school-age children has

been demonstrated (Wadhwa et al. 1994).

School curricula can be effectively used to communicate messages about nutrition.

However, changing curricula requires time and careful planning. Including

education sector representatives on micronutrient deficiency control planning

committees can facilitate curriculum revisions and promote advocacy. (See Section

2.1.2, Schoolbased gardening programmes.)

5.5. Refugees and displaced persons

Micronutrient deficiencies are common among refugees and famine-affected

populations, who may not have access to a diet that is sufficient in either quality or

quantity to provide adequate levels of micronutrients. Refugees and displaced

persons may also lack protection from infections that increase nutrient

requirements and impair absorption. Deficiencies of vitamin A, vitamin C (scurvy),

thiamine (beriberi) and niacin (pellagra) have been documented in emergency

situations where diet quality is poor (Toole 1992).

Micronutrient deficiencies may be avoided by encouraging refugees and displaced

persons to trade donated foods and other supplies for fresh produce in local



markets. Fortification of food aid commodities can increase intake of selected

nutrients and is particularly important in prolonged feeding situations. 

Micronutrient deficiency problems are especially likely to occur in prolonged

refugee feeding situations. Providing micronutrient-rich, locally available food is

often not feasible in emergencies. Food aid provided by donors, which often

consists of a limited variety of staple foods that can withstand long storage, may be

the only food available.

The World Food Programme (WFP) is working with donor countries to improve

the Micronutrient content of emergency food aid through fortification. WFP

distributes iodised salt, vitamin A-fortified dried skimmed milk, edible oils and

flours and blended foods fortified with a variety of vitamins and minerals.

The Opportunities for Micronutrient Interventions (OMNI) project recently

completed a review of Micronutrient fortification and enrichment practices for U.S.

emergency food aid that is provided through the Public Law 480 Title 2 program

(OMNI 1994). The review offers recommendations for improvement of these

practices.

Sometimes food aid reaches its destination or is distributed after long periods of

transportation or storage in inadequate facilities. As a result, the level of

micronutrients in the food may have greatly declined by the time the food is

consumed. Food donors and organizations such as the World Food Programme, the

United Nations High Commission for Refugees and other relief agencies are aware

of these problems. Methods to improve Micronutrient content in the diets of

refugees and displaced persons are being examined (Harrell-Bond et al. 1989,

Henry and Seaman 1992). In long-term ("protracted") refugee situations, camps

should arrange, whenever possible, for space for horticultural (fruits and

vegetables) and small animal production. Such production will reduce refugee

dependence on external donations.

Impact of Malnutrition

Pregnant and lactating women and young children less than three years are most

vulnerable to malnutrition.



Scientific evidence has shown that beyond the age of 2-3 years, the effects of

chronic malnutrition are irreversible. This means that to break the intergenerational

transmission of poverty and malnutrition, children at risk must be reached during

their first two years of life.

Child malnutrition�is the single biggest contributor to under-five mortality due to

greater susceptibility to infections and slow recovery from illness.

Children who do not reach their optimum height or consistently experience bouts

of weight loss during childhood are affected in the long term in numerous ways.

They do not reach their optimum size as adults (and so may have less physical

capacity for work), their brains are affected (resulting in lower IQs) and they are at

greater risk of infection (which kills many children during their early years).

Child malnutrition impacts on education attainment. The degree of cognitive

impairments is directly related to the severity of stunting and Iron Deficiency

Anaemia. Studies show that stunted children in the first two years of life have

lower cognitive test scores, delayed enrolment, higher absenteeism and more class

repetition compared with non stunted children. Vitamin A deficiency reduces

immunity and increases the incidence and gravity of infectious diseases resulting in

increased school absenteeism.

Child malnutrition impacts on economic productivity. The mental impairment

caused by iodine deficiency is permanent and directly linked to productivity loss.

The loss from stunting is calculated as 1.38% reduced productivity for every 1%

decrease in height while 1% reduced productivity is estimated for every 1% drop in

iron status (source Haddad and Bouis, 1990).

Maternal malnutrition�increases the risk of poor pregnancy outcomes including

obstructed labour, premature or low-birth-weight babies and postpartum

haemorrhage. Severe anaemia during pregnancy is linked to increased mortality at

labour.

Low-birth-weight�is a significant contributor to infant mortality. Moreover, low

birth-weight babies who survive are likely to suffer growth retardation and illness

throughout their childhood, adolescence and into adulthood. Growth-retarded adult



women are likely to carry on the vicious cycle of malnutrition by giving birth to

low birth-weight babies.

Unit 2

NUTRITION IN PREGNANCY

A typical pregnancy lasts 40 weeks from the first day of your last menstrual period

(LMP) to the birth of the baby. It is divided into three stages, called trimesters: first

trimester, second trimester, and third trimester. The fetus undergoes many changes

throughout maturation.

Pregnancy Weight Gain

The amount of weight a woman should gain during pregnancy depends on her

body mass index (BMI) prior to becoming pregnant. Women who are a normal

weight should gain between 25 and 35 pounds. Women who are underweight prior

to pregnancy should gain more. Women who are overweight or obese prior to

pregnancy should gain less. The recommended caloric intake for a normal weight

woman who exercises less than 30 minutes per week is 1,800 calories per day

during the first trimester, 2,200 calories per day during the second trimester, and

2,400 calories during the third trimester.

Pregnancy Weight Gain Distribution

Women gain weight all over their bodies while they are pregnant. Fetal weight

accounts for about 7 1/2 pounds by the end of pregnancy. The placenta, which

nourishes the baby, weights about 1 1/2 pounds. The uterus weighs 2 pounds. A

woman gains about 4 pounds due to increased blood volume and an additional 4

pounds due to increased fluid in the body. A woman's breasts gain 2 pounds during

pregnancy. Amniotic fluid that surrounds the baby weighs 2 pounds. A woman

gains about 7 pounds due to excess storage of protein, fat, and other nutrients. The

combined weight from all these sources is about 30 pounds.



Pregnancy Complications

Pregnant women may experience certain complications and symptoms as the fetus

grows. Anemia,�urinary tract infection, and mood changes may occur. An expectant

mother may experience�high blood pressure�(preeclampsia), which increases the

risk of preterm delivery and other potential dangers for the baby. Severe�morning

sickness�or hyperemesis gravidarum causes persistent nausea and vomiting,

particularly during the first 12 pregnancy weeks. This may lead to first trimester

symptoms of�weight loss�and�dehydration, requiring IV fluids and antinausea

medication. Pregnant women should be aware of the possibility of developing

gestational�diabetes. It causes symptoms like excessive thirst and hunger, frequent

urination, and�fatigue. Obesity and excessive weight gain are possible, especially

as the pregnancy progresses. Women are supposed to gain weight during

pregnancy, but excessive weight gain may be associated with symptoms that put

mother and baby at risk. Ask your doctor how much weight you should gain during

your pregnancy.

 STAGES OF PREGNANCY

The Three Stages of Pregnancy

(1st, 2nd, and 3rd Trimester)

Conception�to about the 12th week of pregnancy marks the first trimester. The

second trimester is weeks 13 to 27, and the third trimester starts about 28 weeks

and lasts until birth. This slide show will discuss what occurs to both the mother

and baby during each trimester.

First Trimester

First Trimester: Week 1 (conception) – Week 12

First Trimester: Early Changes in a Woman's Body

The early changes that signify pregnancy become present in the first trimester. A

missed period may be the first sign that�fertilization�and implantation have

occurred,�ovulation�has ceased, and you are pregnant. Other changes will also

occur.

https://www.onhealth.com/content/1/urinary_tract_infection_uti
https://www.onhealth.com/content/1/high_blood_pressure_hypertension
https://www.onhealth.com/content/1/early_pregnancy_signs
https://www.onhealth.com/content/1/weight_loss_no_diet
https://www.onhealth.com/content/1/dehydration_staying_hydrated
https://www.onhealth.com/content/1/type_2_diabetes_symptoms
https://www.onhealth.com/content/1/causes_of_fatigue
https://www.onhealth.com/content/1/conception_pregnancy
https://www.onhealth.com/content/1/fertility_ovulation_pregnancy
https://www.onhealth.com/content/1/fertility_ovulation_pregnancy


First Trimester: Physical and Emotional Changes a Woman May Experience

Hormonal changes will affect almost every organ in the body. Some signs of early

pregnancy in many women include symptoms like:

 Extreme fatigue

 Tender, swollen breasts. Nipples may protrude.

 Nausea with or without throwing up (morning sickness)

 Cravings or aversion to certain foods

 Mood swings
 Constipation

 Frequent urination
 Headache

 Heartburn

 Weight gain or loss

First Trimester: Changes in a Woman's Daily Routine

Some of the changes you experience in your first trimester may cause you to revise

your daily routine. You may need to go to bed earlier or eat more frequent or

smaller meals. Some women experience a lot of discomfort, and others may not

feel any at all. Pregnant women experience pregnancy differently and even if

they've been pregnant before. Pregnant women may feel completely differently

with each subsequent pregnancy.

First Trimester: The Baby at 4 Weeks

At 4 weeks, your baby is developing:

 The nervous system (brain and spinal cord) has begun to form.

 The heart begins to form.

 Arm and leg buds begin to develop.

 Your baby is now an embryo and 1/25 of an inch long.

First Trimester: The Baby at 8 Weeks

https://www.onhealth.com/content/1/constipation_facts
https://www.onhealth.com/content/1/migraine_headache


At 8 weeks, the embryo begins to develop into a fetus.�Fetal development�is

apparent:

 All major organs have begun to form.

 The baby's heart begins to beat.

 The arms and legs grow longer.

 Fingers and toes have begun to form.

 Sex organs begin to form.

 The face begins to develop features.

 The umbilical cord is clearly visible.

 At the end of 8 weeks, your baby is a fetus, and is nearly 1 inch long, weighing less

than ⅛ of an ounce.

First Trimester: The Baby at 12 Weeks

The end of the first trimester is at about week 12, at this point in your baby's

development:

 The nerves and muscles begin to work together. Your baby can make a fist.

 The external sex organs show if your baby is a boy or girl.

 Eyelids close to protect the developing eyes. They will not open again until week

28.

 Head growth has slowed, and your baby is about 3 inches long, and weighs almost

an ounce.

Second Trimester

Second trimester: Week 13 – Week 28

Second Trimester: Changes a Woman May Experience

Once you enter the second trimester you may find it easier than the first. Your

nausea (morning sickness) and fatigue may lessen or go away completely.

However, you will also notice more changes to your body. That "baby bump" will

https://www.onhealth.com/content/1/fetal_development_stages


start to show as your abdomen expands with the growing baby. By the end of the

second trimester you will even be able to feel your baby move!

Second Trimester: Physical and Emotional Changes in a Woman

Some changes you may notice in your body in the second trimester include:

 Back, abdomen, groin, or thigh aches and pains

 Stretch marks on your abdomen, breasts, thighs, or buttocks

 Darkening of the skin around your nipples

 A line on the skin running from belly button to pubic hairline (linea nigra)

 Patches of darker skin, usually over the cheeks, forehead, nose, or upper lip. This is

sometimes�called�the�mask of pregnancy�(melasma,�or�Chloasma�facies).

 Numb or tingling hands (carpal tunnel syndrome)

 Itching on the abdomen, palms, and soles of the feet.�(Call your doctor if you have

nausea, loss of appetite, vomiting, yellowing of skin, or fatigue combined with

itching. These can be signs of a liver problem.)

 Swelling of the ankles, fingers, and face.�(If you notice any sudden or extreme

swelling or if you gain a lot of weight quickly, call your doctor immediately. This

could be a sign of a serious condition called preeclampsia.)

Second Trimester: The Baby at 16 Weeks

As your body changes in the second trimester, your baby continues to develop:

 The musculoskeletal system continues to form.

 Skin begins to form and is nearly translucent.

 Meconium develops in your baby's intestinal tract. This will be your baby's first

bowel movement.

 Your baby begins sucking motions with the mouth (sucking reflex).

 Your baby is about 4 to 5 inches long and weighs almost 3 ounces.

Second Trimester: The Baby at 20 Weeks

At about 20 weeks in the second trimester, your baby continues to develop:

https://www.onhealth.com/content/1/early_pregnancy_signs
https://www.onhealth.com/content/1/carpal_tunnel_syndrome


 Your baby is more active. You might feel movement or kicking.

 Your baby is covered by fine, feathery hair called lanugo and a waxy protective

coating called vernix.

 Eyebrows, eyelashes, fingernails, and toenails have formed. Your baby can even

scratch itself.

 Your baby can hear and swallow.

 Now halfway through your pregnancy, your baby is about 6 inches long and

weighs about 9 ounces.

Second Trimester: The Baby at 24 Weeks

By 24 weeks, even more changes occur for your growing baby:

 The baby's bone marrow begins to make blood cells.

 Taste buds form on your baby's tongue.

 Footprints and fingerprints have formed.

 Hair begins to grow on your baby's head.

 The lungs are formed, but do not yet work.

 Your baby has a regular sleep cycle.

 If your baby is a boy, his testicles begin to descend into the scrotum. If your baby

is a girl, her uterus and ovaries are in place, and a lifetime supply of eggs has

formed in the ovaries.

 Your�baby�stores�fat�and�weighs�about�1½�pounds,�and�is�12�inches�long.

Third Trimester

Third Trimester: Week 29 – Week 40 (birth)

Third Trimester: Changes a Woman May Experience

The third trimester is the final stage of pregnancy. Discomforts that started in the

second trimester will likely continue, along with some new ones. As the baby

grows and puts more pressure on your internal organs, you may find you have

difficulty breathing and have to urinate more frequently. This is normal and once

you give birth these problems should go away.



Third Trimester: Emotional and Physical Changes a Woman May Experience

In the third and final trimester you will notice more physical changes, including:

 Swelling of the ankles, fingers, and face.�(If you notice any sudden or extreme

swelling or if you gain a lot of weight really quickly, call your doctor right away.

This could be a sign of a serious condition called preeclampsia.)
 Hemorrhoids

 Tender breasts, which may leak a watery pre-milk called colostrum

 Your belly button may protrude

 The baby "dropping," or moving lower in your abdomen

 Contractions, which can be a sign of real or false labor

 Other symptoms you may notice in the third trimester include shortness of breath,

heartburn, and difficulty sleeping

Third Trimester: Changes as the Due Date Approaches

Other changes are happening in your body during the third trimester that you can't

see. As your due date approaches, your cervix becomes thinner and softer in a

process called effacement that helps the cervix open during childbirth. Your doctor

will monitor the progress of your pregnancy with regular exams, especially as you

near your due date.

Third Trimester: The Baby at 32 Weeks

At 32 weeks in the third trimester, your baby's development continues:

 Your baby's bones are soft but fully formed.

 Movements and kicking increase.

 The eyes can open and close.

 Lungs are not fully formed, but practice "breathing" movements occur.

https://www.onhealth.com/content/1/hemorrhoid_treatment


 Your baby's body begins to store vital minerals, such as iron and calcium.

 Lanugo (fine hair) begins to fall off.

 Your baby is gaining about ½ pound a week, weighs about 4 to 4½ pounds, and is

about 15 to 17 inches long.

Third Trimester: The Baby at 36 Weeks

At 36 weeks, as your due date approaches, your baby continues development:

 The protective waxy coating (vernix) thickens.

 Body fat increases.

 Your baby is getting bigger and has less space to move around. Movements are less

forceful, but you will still feel them.

 Your�baby�is�about�16�to�19�inches�long�and�weighs�about�6�to�6½�pounds.

Third Trimester: The baby at 37 to 40 Weeks

Finally, from 37 to 40 weeks the last stages of your baby's development occur:

 By the end of 37 weeks, your baby is considered full term.

 Your baby's organs are capable of functioning on their own.

 As you near your due date, your baby may turn into a head-down position for birth.

 Average birth weight is between 6 pounds 2 ounces to 9 pounds 2 ounces and

average length is 19 to 21 inches long. Most full-term babies fall within these

ranges, but healthy babies come in many different weights and sizes.

NUTRITIONAL PROBLEMS

Iron   : This is the most used mineral in the body. It is used to make hemoglobin (a

protein in the red blood cells that carries oxygen to your tissues). Pregnancy

increases the volume of blood present in the body in order to accommodate the

changes within the body as well as help the developing baby create its own blood



supply. Iron deficiencies can lead to the onset of auditory nervous system

development,�making�it�difficult�to�comprehend�sound.�

Calcium: Thisa very important mineral for making bones stronger. Your

developing baby requires calcium for the development of strong teeth. It ensures

that your nervous system, muscles the and circulation are at its peak. Research

suggests that calcium deficiency in mothers can lead to the development of high

blood�pressure�in�the�newborn.�

Vitamin D : Vitamin D plays an extremely important role in the development of

the baby’s bones and teeth. A lack or deficiency of Vitamin D can lead to abnormal

bone growth, fractures, or rickets in newborns. The best intake of Vitamin D is

through�fatty�fish.�

Zinc :One essential mineral that plays an impact role in all stages of pregnancy is

zinc. It is easily found in beef, crabmeat, fortified cereals, nuts and beans. Research

suggests the inadequate levels of zinc can lead to miscarriage in the early stages of

pregnancy. This mineral also plays an important role in the construction of the

babies�DNA.�

Iodine : Iodine is necessary for the production of thyroid hormones. During

pregnancy, thyroid hormone production increases by 50%. Deficiencies in Iodine

during pregnancy lead to decreased intellect in children.

DHA/Omega-3 fatty acids  : The omega-3 fatty acid that helps your baby’s brain

development. It helps the baby gain a better attention span and a greater learning

capacity. A deficiency if the same can lead to low birth weight and make the

mother more susceptible to maternal depression after pregnancy.

The most important thing for pregnant women to keep in mind is to always consult

the�best�Gynaecologist Specialist in Chennai.�Fortis Malar�is known to be one of

https://www.fortismalar.com/speciality-doctors/best-gynaecologists-obstetricians-chennai
https://www.fortismalar.com/


the�Best Gynecology Hospitals in Chennai. With the most experienced specialists

and state-of-the-art facilities, the health of the mother and the baby are in safe

hands.

These vitamins and minerals are primary requirements of a pregnant mother’s diet.

There are many more vitamins and minerals that mothers need to intake in order to

ensure that their baby is developing in a healthy manner

DIETARY MANAGEMENT

Calcium

Helps to build strong bones and teeth. Main sources include milk, cheese, yogurt,

and sardines. During pregnancy you need 1,000 milligrams (mg) daily.

Iron

Helps red blood cells deliver oxygen to your baby. Sources include lean red meat,

dried beans, peas, and iron-fortified cereals. During pregnancy you need 27 mg

daily.

Vitamin A

You need this vitamin for healthy skin, eyesight, and bone growth. Carrots, dark,

leafy greens, and sweet potatoes are good sources. During pregnancy you need 770

micrograms daily.

Vitamin C

Promotes healthy gums, teeth, and bones, and helps your body absorb iron. Good

sources include citrus fruit, broccoli, tomatoes, and strawberries. During pregnancy

you need 85 mg daily.

https://www.fortismalar.com/specialities/best-gynecology-maternity-hospital-chennai


Vitamin D

Aids your body in the absorption of calcium to help build your baby’s bones and

teeth. Sources include exposure to sunlight, fortified milk, and fatty fish, such as

salmon. During pregnancy you need 600 international units (IUs) daily.

Vitamin B6

Helps form red blood cells and helps your body use protein, fat, and carbohydrates.

You can find vitamin B6 in beef, liver, pork, whole-grain cereals, and bananas.

During pregnancy you need 1.9 mg daily.

Vitamin B12

Helps form red blood cells and maintains your nervous system. You can find this

vitamin only in animal products. Good sources include liver, meat, fish, poultry,

and milk. During pregnancy you need 2.6 micrograms daily.

Folate (Folic Acid)

A B vitamin important in the production of blood and protein, it also reduces the

risk of neural tube defects (a birth defect of the brain and spinal cord). You can find

folate in green, leafy vegetables, liver, orange juice, legumes (beans, peas, lentils),

and nuts.

You must get at least 400 micrograms of folate daily before pregnancy and during

the first 12 weeks of pregnancy to reduce the risk of neural tube defects. During

pregnancy, doctors recommend you get 600 micrograms daily.

IMPORTANCE OF NUTRITION DURING AND PRIOR TO PREGNANCY

Poor maternal nutrition is the key factor contributing to poor foetal development,

which increases the risk that the baby born will be ill or die. Research shows that

maternal nutritional status during pregnancy plays a more important role in

determining foetal health and predisposition to some diseases, than genetic factors

(e.g. a�genetic predisposition�to�obesity). For example, studies show that in

gestational surrogacy (where one woman bears a child conceived from the egg of

https://healthengine.com.au/info/medical-glossary/genetic-predisposition
https://healthengine.com.au/info/obesity


another woman), factors relating to the recipient mother (the woman bearing the

child) influence foetal health more so than those of the donor mother (the woman

whose eggs were used).

Maternal nutrition during pregnancy also appears to have a “foetal programming”

effect, that is, the foetus learns nutritional habits, which will influence it for the rest

of its life, before it is even born. A foetus will also adapt its�metabolism�and other

body systems to cope with different states of nutrition. For example, an under-

nourished foetus, which does not receive enough macronutrients or energy,

responds by reducing�glucose�and�insulin�production, which ultimately slows the

rate of foetal growth and increases the risk of�low birth weight. It may also alter the

metabolism permanently and leave an individual predisposed to metabolic

conditions such as�diabetes. The foetus also adapts to under-nutrition by redirecting

blood flow and therefore the supply of nutrients to protect the�brain, at the expense

of fully developing other organs including the�kidneys,�muscles�and�endocrine

system�(the�system�which�regulates�the�body’s�hormone�production).

The nerves which regulate the foetus’s appetite are also programmed while it is

developing in the womb and this affects an individual’s appetite regulation later in

life. The foetal programming effect influences not only how much an individual

consumes, but also their food preferences. Individuals who are programmed to

consume high-fat, high-sugar diets�in utero�(whilst in the womb), also have a

greater tendency to consume such diets throughout their life.

TEENAGE PREGNANCY - NUTRITIONAL PROBLEMS

Adolescents experience many physical and psychosocial changes. Their nutritional

needs are increased at the time of peak growth. Increased growth increases the

demand for iron, zinc, folate, calcium, protein, and calories.138�However, the

adolescents most likely to become pregnant are often those with inadequate

nutritional status and unfavorable socioeconomic background. Pregnancy further

increases nutrient requirements, as previously discussed. Research indicates that

pregnant adolescents may be competing for nutrients with their fetus.139

https://healthengine.com.au/info/metabolism-and-energetics/
https://healthengine.com.au/info/glucose/
https://healthengine.com.au/info/medical-glossary/insulin
https://healthengine.com.au/info/medical-glossary/low-birth-weight-infant
http://myvmcstage.wpengine.com/health/diabetes/
https://healthengine.com.au/info/health-topics/brain-health/
https://healthengine.com.au/info/medical-glossary/kidney
https://healthengine.com.au/info/medical-glossary/muscle
https://healthengine.com.au/info/endocrine-system
https://healthengine.com.au/info/medical-glossary/hormone
https://healthengine.com.au/info/medical-glossary/in-utero
https://www.glowm.com/section_view/heading/nutrition-in-pregnancy/item/97#r138
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Due to peer pressure, teens often are more concerned about body image. They may

skip meals and eat more foods with low nutrient density; however, intake of fast

foods with high fat and saturated fat content often increases. Soft drinks replace

milk products, so calcium intakes are below the RDA.

Adolescents, especially those younger than 15 years of age, are at higher risk for

medical complications of pregnancy than adult mothers. These problems include

abnormal maternal weight gain, pregnancy-induced hypertension, anemia, lung

disease, and renal disease. Adverse pregnancy outcomes, such as LBW (less than

2500 g) and preterm delivery (less than 37 weeks' gestation), are more than twice

as common in adolescent as in adult pregnancies, and the neonatal mortality rate is

almost three times higher.140

Weight gain recommendations are the same as for pregnant adults, although weight

gain at the higher end of the range is encouraged for adolescents. Teens who gained

less than 20 lb had babies weighing 400 g less than teens who gained more than 20

lb. The incidence of LBW babies was 13% for the adolescents gaining less than 20

lb and 1% for those gaining more.141�Pregnant adolescents should be advised to

choose foods from the food guide pyramid, and fruits and vegetables should be

encouraged. For the adolescent, 1300 mg of calcium are recommended, which

would include four servings of milk per day. Fast foods and snack foods should be

incorporated into their diets to improve adherence. Multivitamins with minerals are

recommended on an individual basis.

There are a number of studies of maternal intake in adolescent mothers, all of

which show that teenage mothers may not meet all their nutrient needs.142�One

study showed that dietary sugar intake had an adverse effect on pregnancy

outcome.143�The population studied were 594 adolescent mothers aged 13–19

years, of whom 61% were black, 30% were Hispanic (Puerto Rican), and 9% were

white. High sugar consumption was 206 g sugar/day (n�= 60). Adolescents

consuming high sugar diets are at twice (9 vs. 17%) the risk of delivering SGA

infants.�In a representative sample of 300 adolescent mothers, Scholl�et al. showed

that those who had inadequate weight gain ingested on average less energy (1878

vs. 2232 kcal/day) and they also ingested less protein.144�Associated with the

inadequate weight gain was an average decrease in birth weight of 180 g and an

increased prevalence of LBW. In light of the increased dietary requirements�

https://www.glowm.com/section_view/heading/nutrition-in-pregnancy/item/97#r140
https://www.glowm.com/section_view/heading/nutrition-in-pregnancy/item/97#r141
https://www.glowm.com/section_view/heading/nutrition-in-pregnancy/item/97#r142
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nutrition services have been available in larger cities in the USA since at least the

1970s, mostly through the Women, Infants and Children (WIC) Special Nutrition

Program.145�Nutrition intervention studies have been shown to improve pregnancy

outcome in adolescent mothers.146

Pica

Pica is the abnormal craving and ingestion of nonfood substances with little or no

nutritional value. The most common forms of pica are laundry starch and clay or

dirt. Pica can also include substances like ashes, ice scraped from the walls of the

freezer, kitchen cleansers, mothballs, and many others. Many women in different

racial, ethnic, and social groups have reported pica.

Pica can result in poor weight gain due to a reported lack of appetite. This is most

often associated with eating ice. The ingestion of clay and laundry starch can cause

a decrease in nutrient-dense foods even though weight gain may appear normal or

even excessive. A 1-lb box of laundry starch contains approximately 1600 calories.

Adverse effects of pica include fecal impaction, constipation, decreased absorption

of nutrients (e.g., a decrease of iron absorption when clay is consumed),

contraction of fillings in teeth (causing an increase in tooth decay), or hemolytic

anemia in the mother or fetus.

It is important to ask questions about pica in a nonjudgmental manner. Examples of

nonjudgmental questions that may elicit information: “Is there anything you like to

eat now that you didn't eat before you got pregnant?” or “Do you crave anything

special?”

Some recommendations for women with pica include replacing laundry starch with

nonfat milk powder, eating frozen fruit pops or juices instead of ice, or sucking on

hard candies, especially lemon candies or mints. Explaining the possible harmful

effects of pica on the fetus and suggesting the alternative behaviors may help.

Listeria

Pregnant women are at an increased risk for developing listeria, which can cause

an increase in miscarriage, fetal death, or severe illness in the mother. Pregnant

women are advised to avoid hot dogs or lunch meat unless heated until steaming

hot; soft cheeses such as brie, feta, Camembert, blue cheese, and Mexican cheeses

https://www.glowm.com/section_view/heading/nutrition-in-pregnancy/item/97#r145
https://www.glowm.com/section_view/heading/nutrition-in-pregnancy/item/97#r146


like “queso blanco fresco”; fresh pates or meat spreads; smoked fish and seafood

like salmon, whitefish, trout, cod, tuna, or mackerel; raw unpasteurized milk or

foods containing raw milk.

TEENAGE PREGNANCY - DIETARY MANAGEMENT.

A balanced and nutritious diet is a cornerstone of good prenatal care and healthy

nutrition becomes even more crucial if you’re a teenage mother-to-be.

Folate

Folate is the natural form of�folic acid. You can get it from pulses, papaya, oranges,

green leafy vegetables like spinach and edamame..

Calories

As your body changes weekly you may feel tempted to restrict your intake but if

you do, remember that this can hamper your baby’s development and your own.

Without sufficient calories, your body won’t be able to efficiently use the nutrients

from your diet — this could cause your baby to be malnourished.

So, how many calories will you need?

An extra daily 200kcal in your�third trimester. If you were underweight prior to

pregnancy, you may need more than that. Talk to your GP or midwife if you’re

concerned about your weight.

What’s in 200kcal?

1/3 cup mixed nuts and dried fruits; ½ whole grain English muffin with 1

tablespoon of peanut butter 1 slice of whole-wheat bread with ½ portion of chicken

salad and an apple

Not all calories are equal

Sure, foods like crisps, coke, chips, cookies and pizzas can help you meet your

energy requirements but these processed foods are empty calories — they contain

only calories and are devoid of the vitamins, minerals and antioxidants found in

fresh foods. In other words, these foods won’t contribute to the healthy growth and

development of your baby. In fact, they might actually impair the baby’s health as

https://www.dietinpregnancy.co.uk/pregnancy/folic-acid-in-pregnancy-and-preconception
https://www.dietinpregnancy.co.uk/pregnancy/third-trimester-nutrition


they are usually loaded with chemical additives. And they also come with lots of

added�fats�and�sugars�that�can�cause�excessive weight gain.

Healthier alternatives:

Instead of coke, try adding a few lemon wedges and honey to a glass of cold

sparkling water. Diet versions of soft drinks are not healthier alternatives — they

contain artificial sweeteners, some of which may harm your baby (like aspartame,

saccharin and cyclamate).

Instead of fruit juices, savour a cold fruit smoothie made using some milk or

yogurt, a banana and a portion of your favourite fruit.

Instead of pizza, spread some tomato salsa on wholegrain pita bread, top with

veggies and meat and sprinkle some cheese before pan-grilling for a few minutes.

Protein and iron

Most teenagers can easily meet their protein requirements from fresh chicken,

turkey, beef, fish, eggs, dairy products, pulses, beans and nuts. These foods are also

rich in�iron�but since teenagers are prone to iron-deficiency anaemia, your GP may

recommend�an�iron tablet.

To maximise iron absorption, include a vitamin C containing food (any fruit or

veggie with a yellow, orange, red or green colour) at each meal and avoid drinking

tea or coffee 1-2 hours before and after your meals.

Avoid taking high-protein supplements: routine ingestion of these products has

been linked to an increased risk for preterm birth.

Vitamin D

Taking a�vitamin D�tablet will ensure that your body can absorb and

use�calcium�properly.�You�can�get�the�supplement�from�Healthy Start.

https://www.dietinpregnancy.co.uk/pregnancy/weight-gain-in-pregnancy
https://www.dietinpregnancy.co.uk/pregnancy/iron-and-pregnancy
https://www.dietinpregnancy.co.uk/pregnancy/prenatal-vitamins-explained
https://www.dietinpregnancy.co.uk/pregnancy/vitamin-d-in-pregnancy
https://www.dietinpregnancy.co.uk/pregnancy/calcium-in-pregnancy
http://www.healthystart.nhs.uk/


Calcium

You will need this mineral to help your baby grow strong bones, so try to consume

a dairy product once or twice a day or have at least three servings of green leafy

veggies daily. Calcium fortified products can also do the trick.

Hormonal control of milk production

There are two hormones that directly affect breastfeeding:�prolactin�and�oxytocin.

A number of other hormones, such as oestrogen, are involved indirectly in lactation

. When a baby suckles at the breast, sensory impulses pass from the nipple to the

brain. In response, the anterior lobe of the pituitary gland secretes prolactin and the

posterior lobe secretes oxytocin.

Prolactin

Prolactin is necessary for the secretion of milk by the cells of the alveoli. The level

of prolactin in the blood increases markedly during pregnancy, and stimulates the

growth and development of the mammary tissue, in preparation for the production

of milk . However, milk is not secreted then, because progesterone and oestrogen,

the hormones of pregnancy, block this action of prolactin. After delivery, levels of

progesterone and oestrogen fall rapidly, prolactin is no longer blocked, and milk

secretion begins.

When a baby suckles, the level of prolactin in the blood increases, and stimulates

production of milk by the alveoli . The prolactin level is highest about 30 minutes

after the beginning of the feed, so its most important effect is to make milk for the

next feed . During the first few weeks, the more a baby suckles and stimulates the

nipple, the more prolactin is produced, and the more milk is produced. This effect

is particularly important at the time when lactation is becoming established.

Although prolactin is still necessary for milk production, after a few weeks there is

not a close relationship between the amount of prolactin and the amount of milk

produced. However, if the mother stops breastfeeding, milk secretion may stop too

– then the milk will dry up.



More prolactin is produced at night, so breastfeeding at night is especially helpful

for keeping up the milk supply. Prolactin seems to make a mother feel relaxed and

sleepy, so she usually rests well even if she breastfeeds at night.

Suckling affects the release of other pituitary hormones, including�gonadotrophin

releasing hormone�(GnRH), follicle stimulating hormone, and luteinising hormone,

which results in suppression of ovulation and menstruation. Therefore, frequent

breastfeeding can help to delay a new pregnancy .Breastfeeding at night is

important to ensure this effect.

Oxytocin

Oxytocin makes the myoepithelial cells around the alveoli contract. This makes the

milk, which has collected in the alveoli, flow along and fill the ducts . Sometimes

the milk is ejected in fine streams.

The oxytocin reflex is also sometimes called the “letdown reflex” or the “milk

ejection reflex”. Oxytocin is produced more quickly than prolactin. It makes the

milk that is already in the breast flow for the current feed, and helps the baby to get

the milk easily.

Oxytocin starts working when a mother expects a feed as well as when the baby is

suckling. The reflex becomes conditioned to the mother's sensations and feelings,

such as touching, smelling or seeing her baby, or hearing her baby cry, or thinking

lovingly about him or her. If a mother is in severe pain or emotionally upset, the

oxytocin reflex may become inhibited, and her milk may suddenly stop flowing

well. If she receives support, is helped to feel comfortable and lets the baby

continue to breastfeed, the milk will flow again.

It is important to understand the oxytocin reflex, because it explains why the

mother and baby should be kept together and why they should have skin-to-skin

contact.

Oxytocin makes a mother's uterus contract after delivery and helps to reduce

bleeding. The contractions can cause severe uterine pain when a baby suckles

during the first few days.



Signs of an active oxytocin reflex

Mothers may notice signs that show that the oxytocin reflex is active:

 a tingling sensation in the breast before or during a feed;

 milk flowing from her breasts when she thinks of the baby or hears him

crying;

 milk flowing from the other breast when the baby is suckling;

 milk flowing from the breast in streams if suckling is interrupted;

 slow deep sucks and swallowing by the baby, which show that milk is

flowing into his mouth;

 uterine pain or a flow of blood from the uterus;

 thirst during a feed.

If one or more of these signs are present, the reflex is working. However, if they

are not present, it does not mean that the reflex is not active. The signs may not be

obvious, and the mother may not be aware of them.

Psychological effects of oxytocin

Oxytocin also has important psychological effects, and is known to affect

mothering behaviour in animals. In humans, oxytocin induces a state of calm, and

reduces stress . It may enhance feelings of affection between mother and child, and

promote bonding. Pleasant forms of touch stimulate the secretion of oxytocin, and

also prolactin, and skin-to-skin contact between mother and baby after delivery

helps both breastfeeding and emotional bonding.

Nutritional Composition of Breast Milk

In the final weeks of pregnancy, the alveoli swell with�colostrum, a thick,

yellowish substanthat is high in protein but contains less fat and glucose than

mature breast milk (Table ). Before childbirth, some women experience leakage of

colostrum from the nipples. In contrast, mature breast milk does not leak during

pregnancy and is not secreted until several days after childbirth.



Cow’s milk should never be given to an infant. Its composition is not suitable

and its proteins are difficult for the infant to digest. Colostrum is secreted

during the first 48–72 hours postpartum. Only a small volume of colostrum is

produc ed—approximately 3 ounces in a 24-hour period—but it is sufficient for the

newborn in the first few days of life. Colostrum is rich with immunoglobulins,

which confer gastrointestinal and also likely systemic, immunity as the newborn

adjusts to a nonsterile environment.

After about the third postpartum day, the mother secretes transitional milk that

represents an intermediate between mature milk and colostrum. This is followed by

mature milk from approximately postpartum day 10 (see above �Table). As you can

see in the accompanying table, cow’s milk is not a substitute for breast milk. It

contains less lactose, less fat, and more protein and minerals. Moreover, the

proteins in cow’s milk are difficult for an infant’s immature digestive system to

metabolize and absorb.

The first few weeks of breastfeeding may involve leakage, soreness, and periods of

milk engorgement as the relationship between milk supply and infant demand

becomes established. Once this period is complete, the mother will produce

approximately 1.5 liters of milk per day for a single infant, and more if she has

twins or triplets. As the infant goes through growth spurts, the milk supply

constantly adjusts to accommodate changes in demand. A woman can continue to

lactate for years, but once breastfeeding is stopped for approximately 1 week, any

remaining milk will be reabsorbed; in most cases, no more will be produced, even

if suckling or pumping is resumed.

Mature milk changes from the beginning to the end of a feeding. The early milk,

called�foremilk, is watery, translucent, and rich in lactose and protein. Its purpose

is to quench the infant’s thirst.�Hindmilk�is delivered toward the end of a feeding.

It is opaque, creamy, and rich in fat, and serves to satisfy the infant’s appetite.

During the first days of a newborn’s life, it is important for meconium to be cleared

from the intestines and for bilirubin to be kept low in the circulation. Recall that

bilirubin, a product of erythrocyte breakdown, is processed by the liver and

secreted in bile. It enters the gastrointestinal tract and exits the body in the stool.



Breast milk has laxative properties that help expel meconium from the

intestinesand clear bilirubin through the excretion of bile. A high concentration of

bilirubin in the blood causes jaundice. Some degree of jaundice is normal in

newborns, but a high level of bilirubin—which is neurotoxic—can cause brain

damage. Newborns, who do not yet have a fully functional blood–brain barrier, are

highly vulnerable to the bilirubin circulating in the blood. Indeed,

hyperbilirubinemia, a high level of circulating bilirubin, is the most common

condition requiring medical attention in newborns. Newborns with

hyperbilirubinemia are treated with phototherapy because UV light helps to break

down the bilirubin quickly.

 PROBLEMS OF BREAST FEEDING

Sore or cracked nipples

Sore nipples usually happens because your baby is not well�positioned and

attached�at�the�breast.

Putting up with it could make pain or discomfort worse, so it's important to get

help from your midwife, health visitor or breastfeeding specialist as soon as you

can.

See�more�advice�on�sore nipples.

Not enough breast milk

When you first start breastfeeding, you may worry that your baby is not getting

enough milk. It can take a little while before you feel confident that your baby is

getting what they need.

Learn�the�signs that your baby is getting enough milk.

Offering your baby both breasts at each feed and alternating which breast you start

with will help to stimulate your milk supply. So will keeping your baby close and

holding them skin to skin.

https://www.nhs.uk/conditions/pregnancy-and-baby/breastfeeding-positioning-attachment/
https://www.nhs.uk/conditions/pregnancy-and-baby/sore-cracked-nipples-breastfeeding/
https://www.nhs.uk/conditions/pregnancy-and-baby/breastfeeding-is-baby-getting-enough-milk/#enough


See�more�ways�to�boost your breast milk supply.

Breast engorgement

Breast engorgement is when your breasts get too full of milk. They may feel hard,

tight and painful.

Engorgement can happen in the early days when you and your baby are still getting

used to breastfeeding. It can take a few days for your milk supply to match your

baby's needs.

Engorgement can also happen when your baby is older and not feeding so

frequently,�perhaps�when�they�start�having�solid foods.

See�how�to�manage�breast engorgement.

Baby is not latching on properly

Breastfeeding is a skill that you and your baby need to learn together. It may take

you both a while to get the hang of it.

If you are finding breastfeeding painful or your baby does not seem to be satisfied

after feeds, they may not be latching onto the breast properly.

Find�out�how to latch your baby on.

Learn�the�signs that your baby is well attached.

Too much breast milk

Occasionally women make too much breast milk and their babies struggle to cope.

It's best to get your midwife, health visitor or breastfeeding specialist to watch a

feed to see if they can spot why this is happening. They can also show you

different positions to help your baby cope with large amounts of milk.

https://www.nhs.uk/conditions/pregnancy-and-baby/breastfeeding-is-baby-getting-enough-milk/#boost
https://www.nhs.uk/conditions/pregnancy-and-baby/solid-foods-weaning/
https://www.nhs.uk/conditions/pregnancy-and-baby/breast-pain-and-breastfeeding/#breast
https://www.nhs.uk/start4life/baby/breastfeeding/breastfeeding-positions/
https://www.nhs.uk/conditions/pregnancy-and-baby/breastfeeding-is-baby-getting-enough-milk/


Read�more�on�how to tackle too much breast milk.

Breastfeeding and thrush

Thrush infections can sometimes happen when your nipples become cracked or

damaged. This means the candida fungus that causes thrush can get into your

nipple or breast.

If you suspect you or your baby has a thrush infection, see your health visitor or

GP.

See�how�to�spot�the�signs of thrush while breastfeeding.

Blocked milk duct

If breast engorgement continues, it can lead to a blocked milk duct. You may feel a

small, tender lump in your breast.

Frequent feeding from the affected breast may help. If possible, position your baby

with their chin pointing towards the lump so they can feed from that part of the

breast.

See�more�help for blocked milk ducts.

Mastitis

Mastitis (inflammation of the breast)�happens when a blocked milk duct is not

relieved. It makes the breast feel hot and painful, and can make you feel very

unwell with flu-like symptoms.

It's important to carry on breastfeeding. Starting feeds with the tender breast may

help.

See�more�self-help tips for mastitis.

https://www.nhs.uk/conditions/pregnancy-and-baby/breast-pain-and-breastfeeding/#toomuch
https://www.nhs.uk/conditions/pregnancy-and-baby/breastfeeding-and-thrush/
https://www.nhs.uk/conditions/pregnancy-and-baby/breast-pain-and-breastfeeding/#blocked
https://www.nhs.uk/conditions/mastitis/
https://www.nhs.uk/conditions/pregnancy-and-baby/breast-pain-and-breastfeeding/#mastitis


If you are no better within 12-24 hours, or if you feel worse, contact your GP

or�out-of-hours service�as�you�may�need�antibiotics.

Breast abscess

If mastitis is not treated, or if it does not respond to treatment, it can lead to a

breast abscess, which may need an operation to drain it.

Read�more�about�breast abscesses.

Breastfeeding and tongue tie

In about 1 in 10 of babies, the strip of skin that attaches the tongue to the floor of

the mouth (frenulum) is shorter than usual. This is known as tongue tie.

Some babies who have a tongue tie do not seem to be bothered by it. In others, it

can stop the tongue moving freely, which can make it harder for them to

breastfeed.

The good news is that tongue tie easily treated.

See�the�signs�of�tongue tie in breastfed babies.

NUTRITIONAL CONCERNS DURING LACTATION

Nutritional needs during breastfeeding are increased in response to breast milk

production. They must meet the requirements of both baby and mother.

Energy

An additional 500 kcal for the first six months, and 400 kcal during the next six

months, are required for a lactating mother. This can be met by eating, for example,

an extra 6-8 slices of bread per day. Simply eating more of the usual balanced diet

should allow you to meet the higher energy demand while you breastfeed. On

average, 100 ml of human milk gives 70 kcal of energy. During the first six months

https://www.nhs.uk/using-the-nhs/nhs-services/urgent-and-emergency-care/nhs-out-of-hours-services/
https://www.nhs.uk/conditions/pregnancy-and-baby/breast-pain-and-breastfeeding/#abscess
https://www.nhs.uk/conditions/tongue-tie/


after delivery, 750 ml of breast milk is produced daily. If the extra demand for

energy is not met from dietary sources, then your reserved fat stores will be used

instead.

Protein

The increase in�protein�requirements during lactation are minimal compared to that

of energy. However, if your energy intake is low, protein will be used for energy

production. The additional protein requirements during lactation can be met by

consuming protein rich foods (e.g. one egg or 25 g of cheese or 175 g of milk). If

you do not have a high enough protein intake, then the proportion of�casein�in your

milk may be reduced. Casein protein is an important component of your milk, and

helps to provide your baby with calcium and phosphate. It also forms a clot in the

stomach that allows more efficient nutrition. Insulin resistance is modulated by

protein quality, rather than quantity. Proteins derived from fish might have the most

desirable effects on insulin sensitivity.

Other nutrients

Your intake of some nutrients (e.g. vitamins C,

A,�thiamine,

riboflavin,�B6,�B12,�iodine�and�selenium) is

reflected in your breast milk composition.

Newborn babies have very little amounts of these

particular nutrients, and so they rely on breast

milk for an adequate supply. Good sources of

iodine are seafood and iodised salt. On the other hand, nutrients in your breast milk

such as�zinc,�iron,�folic acid,�vitamin D,�calcium, and copper are not affected by

what you eat. The levels of these nutrients in human milk are constant, despite

variations in the mother’s diet or body stores. Dietary and supplemental intake of

these nutrients during lactation will benefit you more than your baby.

Calcium is essential during lactation because it is required for milk production. An

intake of 1000 mg calcium per day is required during the first six months after

delivery. 500 ml of milk or milk products per day must be taken in addition to

eating calcium rich foods, such as green leafy vegetables and fish. However, some

https://healthengine.com.au/info/medical-glossary/protein
https://healthengine.com.au/info/medical-glossary/casein
https://healthengine.com.au/info/medical-glossary/vitamin-b1-thiamine
https://healthengine.com.au/info/medical-glossary/vitamin-b6-pyridoxine
https://healthengine.com.au/info/medical-glossary/vitamin-b12-cobalamin
https://healthengine.com.au/info/medical-glossary/iodine
https://healthengine.com.au/info/medical-glossary/selenium
https://healthengine.com.au/info/zinc/
https://healthengine.com.au/info/medical-glossary/iron
https://healthengine.com.au/info/medical-glossary/folate-vitamin-b9-folic-acid
https://healthengine.com.au/info/vitamin-d
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fish can contain high levels of harmful substances such as mercury.�Since mercury

occurs naturally in the environment all fish contain some amount�of this element.

Luckily,�fish taken from Australian waters generally contain very low levels of

mercury but�breastfeeding women still�need to be aware of the potential for this

toxic element to be passed to their baby through their mil

NUTRIENTS THAT REQUIRE SPECIAL ATTENTION DURING

PREGNANCY AND LACTATION PERIOD:

The daily diet of a woman should contain an additional 350 calories,

0.5 g of protein during first trimester and 6.9 g during second trimester and 22.7 g

during third trimester of pregnancy. Some micronutrients are specially required in

extra amounts during these physiological periods. Folic acid, taken throughout the

pregnancy, reduces the risk of congenital malformations and increases the birth

weight. The mother as well as the growing foetus needs iron to meet the high

demands of erythropoiesis (RBC formation). Calcium is essential, both during

pregnancy and lactation, for proper formation of bones and teeth of the offspring,

for secretion of breast-milk rich in calcium and to prevent osteoporosis in the

mother. Similarly, iodine intake ensures proper mental health of the growing foetus

and infant. Vitamin A is required during lactation to improve child survival.

Besides these, nutrients like vitamins B 12 and C need to be taken by the lactating

mother.

Ways to meet the nutritional demands during pregnancy and lactation:

 The pregnant/lactating woman should eat a wide variety of foods to make

sure that her own nutritional needs as well as those of her growing foetus are

met.

 There is no particular need to modify the usual dietary pattern. However, the

quantity and frequency of usage of the different foods should be increased.



 She can derive maximum amount of energy (about 60%) from rice, wheat

and millets. Cooking oil is a concentrated source of both energy and

polyunsaturated fatty acids.

 Good quality protein is derived from milk, fish, meat, poultry and eggs.

However, a proper combination of cereals, pulses and nuts also provides

adequate proteins.

 Mineral and vitamin requirements are met by consuming a variety of

seasonal vegetables particularly green leafy vegetables, milk and fresh fruits.

 Bioavailability of iron can be improved by using fermented and sprouted

grams and foods rich in vitamin C such as citrus fruits.

 Milk is the best source of biologically available calcium.

 Though it is possible to meet the requirements for most of the nutrients

through a balanced diet, pregnant/lactating women are advised to take daily

supplements of iron, folic acid, vitamin B and calcium.

Additional care required during pregnancy and lactation:

Adequate intake of a nutritious diet is reflected in optimal weight

gain during pregnancy (10 kg) by the expectant woman. She should choose foods

rich in fibre (around 25 g/1000 kcal) like whole grain cereals, pulses and

vegetables, to avoid constipation. She should take plenty of fluids including 8-12

glasses of water per day. Salt intake should not be restricted even to prevent

pregnancy-induced hypertension and pre-eclampsia. Excess intake of beverages

containing caffeine like coffee and tea adversely affect foetal growth and hence,

should be avoided.

In addition to satisfying these dietary requisites, a pregnant woman

should undergo periodic health check-up for weight gain, blood pressure, anaemia

and receive tetanus toxoid immunization. She requires enough physical exercise

with adequate rest for 2-3 hrs during the day. Pregnant and lactating women should

not indiscriminately take any drugs without medical advice, as some of them could

be harmful to the fetus/baby. Smoking and tobacco chewing and consumption of

alcohol should be avoided. Wrong food beliefs and taboos should be discouraged.

The most important food safety problem is microbial food borne illness and its

prevention during pregnancy is one of the important public health measures.



Avoiding contaminated foods is important protective measure against food borne

illness.

Unit 3

NUTRITION IN INFANCY

INFANT FEEDING

Appropriate and healthy feeding of your baby during the first year of life is very

important. More growth occurs during the first year than at any other time in your

child's life. For the first few months, breast milk or formula is all that's needed. As

your baby grows, starting a variety of healthy foods at the proper time is important

for proper growth and development. And starting good eating habits at this early

stage will help set healthy eating patterns for life.

Feeding guide for your child's first 4 months

Don't give solid foods unless your baby's healthcare provider advises you to do so.

Solid foods shouldn't be started�for infants younger than age�4 months for the

following reasons:

 Breast milk or formula gives your baby all the nutrients that are needed to grow.

 Your baby isn't physically developed enough to eat solid food from a spoon.

 Feeding your baby solid food too early may lead to overfeeding and being

overweight.

 As a general rule, solid foods don't help babies sleep through the night.

All infants, children, and teens need to take in 400 IU of vitamin D each day to

prevent complications from deficiency of this vitamin. This can be through

supplements, formula, or cow's milk. This should start soon after birth. Your baby's

healthcare provider can recommend the proper type and amount of vitamin D

supplement for your baby.

Guide for formula feeding (0 to 5 months)

Age Amount of formula per

feeding

Number of breast or formula�feedings per

24 Hours



1 month 2 to 4 ounces 6 to 8 times

2 months 5 to 6 ounces 5 to 6 times

3 to 5

months

6 to 7 ounces 5 to 6 times

Breastfeeding mothers�often wonder how they know their baby is getting enough.

What goes in must come out, so counting wet diapers is a good way to know

your�baby is getting plenty. In the first few days of life, your baby should have at

least 5 wet diapers daily. If you notice your baby having fewer wet diapers, you

should contact your baby's healthcare provider or lactation consultant for help right

away.

Feeding tips for your child

These are some things to consider when feeding your baby:

 When starting solid foods, give your baby 1 new food at a time. Don’t use mixtures

like cereal and fruit or meat dinners. Give the new food for 2 to 3 days before

adding another new food. This way you can tell what foods your baby may be

allergic to or can't handle.

 Start with small amounts of new solid foods. Try a teaspoon at first and slowly

increase to a tablespoon.

 There are no strict rules about what order you should give different foods in. Many

people start with an infant cereal and slowly add fruits, vegetables, and proteins.

 Don't use salt or sugar when making homemade baby foods. Canned foods may

contain large amounts of salt and sugar and shouldn't be used for baby food.

 Don’t feed homemade spinach, beets, green beans, squash, or carrots�to babies

younger than age�6 months. These foods can have high amounts of nitrates. This

raises the risk for a blood disorder (methemoglobinemia) that can interfere with

oxygen delivery in the blood.

 Always wash and peel fruits and vegetables and remove seeds or pits. Take special

care with fruits and vegetables that come into contact with the ground. They may

contain botulism spores that cause food poisoning.



 Cow's milk shouldn't be added to the diet until your baby is age 12 months. Cow's

milk doesn't provide the right nutrients for your baby.

 Fruit juice without sugar can be started when your baby is able to drink from a cup

(around�age�6 months or older). But, it's not a necessary part of a healthy infant’s

diet and should be limited to a maximum of 4 to 6 ounces daily. Fruit juice is

linked to both obesity and malnutrition in children. Whole fruits and vegetables are

a much healthier option.

 Feed all foods with a spoon. Your baby needs to learn to eat from a spoon. Don't

use an infant feeder. Only formula and water should go into the bottle.

 Avoid honey in any form for the first year because it can cause a type of botulism.

 Don't put your baby in bed with a bottle propped in his or her mouth. Propping the

bottle is linked to ear infections and choking. Once your baby's teeth are present,

propping the bottle can cause tooth decay.

 Your baby's healthcare provider can advise you on how to wean your baby off the

bottle.

 Avoid the clean plate syndrome. Forcing your child to eat all the food on his or her

plate even when he or she isn't hungry isn't a good habit. It teaches your child to

eat just because the food is there, not because he or she is hungry. Expect a smaller

and�pickier�appetite�as�your�baby's�growth�rate�slows�around�age�1.

 Healthy babies usually need little or no extra water.�Ask your child’s�healthcare

provider�about giving your baby additional fluids throughout the day. Once your

child is taking solids, offering sips of water is usually fine.

 Don't limit your baby's food choices to the ones you like. Offering a wide variety

of foods early can help lead to good eating habits later.

 Fat and cholesterol shouldn't be limited in the diets of babies and very young

children, unless advised�by your baby's healthcare provider. Children need calories,

fat, and cholesterol for healthy growth.

NUTRITIONAL NEEDS

Carbohydrates



Carbohydrates are important because they provide energy that a growing baby

needs. It functions as the primary energy source for babies, and it is important to

make sure that they get enough carbohydrates to support their growth and

development.

Newborn babies get enough carbohydrates from breast milk, but older babies can

get it from rich food sources such as rice and sweet potato.

Protein

Protein is an essential nutrient that helps fulfill the nutritional requirements of

babies 0-12 months old. It functions as the building blocks of muscles, and also

helps build and repair tissues for the eyes, skin, heart, lungs, brain, and other

organs.

Protein is also responsible for the production of hormones that are necessary for

normal growth and development of babies.

Foods rich in protein include breast milk, eggs, legumes, lean meat, and fish.

Fat

For most adults, fat would not necessarily be a part of a healthy diet. But for

babies, fat is an essential part of their nutrition.

Fat helps supply babies with energy, allows the absorption of fat-soluble vitamins,

and also helps with brain development.

For the most part, breast milk and infant milk can provide the fat necessary for a

baby’s growth and development. However, other sources of fat include, butter,

vegetable oil, and fatty fish such as tuna and salmon.

However, it is important to limit the fat intake of babies, since it can cause

problems if eaten in large amounts.

Vitamins A, D, E, C



Vitamins A, D, E, and C are all important vitamins that help regulate body

functions, and promote normal growth and development in babies.

 Vitamin A helps with proper vision, healthy skin, and a healthy immune system.

 Vitamin D helps with bone formation, and proper absorption of calcium and

phosphorus in the body.

 Vitamin E helps protect vitamin A in the body, and helps prevent the breakdown of

tissues.

 Vitamin C helps form collagen that is essential in the development of bones,

cartilage, blood vessels, and other connective tissue. It also helps with wound

healing, strengthens the immune system, and helps the body absorb iron better.

These vitamins are found in breast milk, as well as fruits and vegetables. Ideally,

your baby should be eating more fruits and vegetables in order to get the vitamins

and minerals that they need to grow.

B Vitamins

B vitamins include vitamin B1,B2,B6,B12, niacin, thiamine, and folate. These

vitamins are essential for regulating body functions, as well as brain development.

They also help promote cell health and cell metabolism.

Just like the other vitamins, B vitamins can be found in breast milk as well as fruits

and vegetables.

Calcium

Calcium helps with healthy bone and tooth development, blood clotting, and

maintenance of the nerves and muscles.

The best sources of calcium for babies are from breast milk or infant formula.

Iron



Iron is a vital nutrient that is important when it comes to the production of red

blood cells. Iron also helps prevent iron-deficiency anemia in babies.

It can be found in breast milk, formula milk, red meat, fish, liver, and legumes.

It would be best to obtain iron from these sources, rather than from supplements,

because they are more readily absorbed by the body.

Zinc

Zinc is a nutrient that helps promote wound healing, blood formation, and

formation of protein in the body. In addition, it also helps support a growing baby’s

immune system.

Good sources of zinc are breast milk, red meat, and fish, eggs, and liver.

Sodium

Sodium is a mineral that helps maintain the balance of water in the body, regulates

blood volume, as well as ensures the function of cells and cell membranes.

For the most part, breast milk and formula milk can provide all of the sodium that a

growing baby needs.

While sodium is indeed found in salt, it would be best to avoid adding salt to your

baby’s food as they do not need to eat a lot of salt at a young age.

Water

Lastly, water is an essential nutrient that your baby’s body needs. It helps regulate

kidney function, metabolism, as well as the transportation of nutrients around the

body. It also helps with regulating body temperature.

For babies aged 0-4 months old, all of the water they need can be found in breast

milk. However, as babies start to eat solid food, they also need to drink water as

part of their meals.

 PREMATURE INFANT



A premature baby is one who is born too early, before 37 weeks of pregnancy.

Each year, about 1 in 10 babies in the United States is born prematurely. Premature

babies may not be fully developed at birth. They may have more health problems

and may need to stay in the hospital longer than babies born later. Thanks to

advances in medical care, even babies born very prematurely are more likely to

survive today than ever before.

Your baby’s health care provider may use these terms to describe your baby’s birth:

 Late preterm: Your baby is born between 34 and 36 completed weeks of

pregnancy.

 Moderately preterm: Your baby is born between 32 and 34 weeks of pregnancy.

 Very preterm: Your baby is born at less than 32 weeks of pregnancy.

 Extremely preterm: Your baby is born at or before 25 weeks of pregnancy.

Some health problems related to premature birth can last a lifetime. Other

problems, like intellectual or developmental disabilities, can show up as your baby

grows and later in childhood. These are problems with how the brain works that

can cause a person to have trouble or delays in physical development, learning,

communicating, taking care of himself or getting along with others.

Feeding Pre-mature infants:

The preterm babies are best fed with unprocessed human milk obtained from

their mothers. It has been shown that milk of mothers delivering prematurely has

higher caloric, fat, protein and sodium content which is suitable for the nutritional

needs of low birth weight babies. Antimicrobial property of breast milk is of great

importance to the preterm baby and the incidence of infectious sepsis meningitis

are greatly reduced. If the baby does not gain weight satisfactorily with breast milk

alone, dietary supplements like vegetable oil may be used which increase the

caloric value without increasing its volume.

The advantages of feeding breast milk to preterm babies are availability of

easily digestible protein and fat and feeding tolerance.

The decision whether a baby is to be breast fed or through a gavage is guided

by maturity, birth weight and general condition of the baby. The infant can be starts

with expressed mother’s milk. Bolus, intermittent, naso-gastric tube feeds every 2



hours in small babies and every 3 hours in larger babies can be done. Initial volume

used will be as a low as 1-2 ml for feeding infants of 1000g or less or as much as

4-5 ml per feed for an infant of 1500g. If oral feeds are tolerated, then increase the

volume of feeding by 1ml/day in smaller infants or by as much as 3-5 ml in the

larger infants. Feeding must be reduced, withheld or evenly omitted entirely when

there is gastric retention or abdominal distention. Ultimately the volume of intake

should be 150-170 ml/kg/day and caloric value 110-120ml/kg/day. If the rate of

weight gain is low, the caloric intake is infants begin to gain more rapidly as their

postnatal weight approaches 1400-1500g their caloric intake increases.

There is emerging evidence that low birth weight or growth retarded neonates

are prone to manifest diabetes mellitus, hypertension and coronary artery disease in

later life. Therefore low birth weight is a key risk factor for adverse outcome in

life.

WEANING FOOD AND FEEDING PROBLEMS

Meaning of Weaning:

Weaning is the stage in which supplementary foods are included along with the

breast feed. It continues till the child is completely off the breast feed.

In our country infants thrive on breast milk only up to 6 months. Breast milk alone

is not sufficient to provide the required amounts of nutrients. The body has to

maintain the expected growth rate, remain healthy and well nourished. Therefore

supplementary feed should be started from about 4-5 months of life.

Types of Supplementary Foods:

5- 6 months-Mashed Banana, Apple, Sapota

7 months—Vegetables (boiled, mashed, soups and purees)

Eggs and starchy foods are introduced in second sic months of life. Egg yolk given

initially, is hard cooked. Quantity offered is initially small, which is gradually

increased egg white is introduced by 1 year. Boiled potatoes, Carrots, rice idly,

bread etc, is started by 7 months of age by which time the baby is able to chew.

Ground meat is introduced after six months.



Home prepared Ragi/wheat cherry or commercially available cereal preparations

can be started from 4 months.

Factors to be Considered While Introducing Weaning:

1. One food at a time should be introduced so as to know the child s tolerance.

2. The infant should become familiar with foods before giving new one

3. Consistency should be very thin and should not contain fibrous material.

Any new food should be initially offered once a day in small amount [1-2 tsp.]

food is frequently pushed out by the tongue rather than back because the baby

cannot yet swallow well. This should not be interpreted as dislike to the food.

Problems of Weaning:

1. Diarrhoea:

Acute diarrhoea is the major cause associated with morbidity in infants during

weaning. This could be associated with indigestion when weaning food is

introduced too early; then in the digestive tract, there is lack of secretion of

digestive enzymes which could cause diarrhoea and also unhygienic feeding

conditions like unclean bottles, surrounding one associated with diarrhoea.

2. Obesity:

Too early and excessive quantity of feed and concentrated feeds lead to overweight

infants. Generally the weight would be much more than the required weight for the

specific age. Diet containing too high fat or carbohydrates and too frequent feeds

can produce obesity.

ADVERTISEMENTS:

3. Underweight:

Ingestion or less quantity of feed and less concentrated feed could lead to

underweight babies. Frequent illness and repeated diarrhoea are lead to weight

loss. Symptoms are Irritability, excessive crying, failure to sleep, constipation.

4. Allergy:



The foods generally found allergic with children are wheat, milk, certain fruit

juices and egg/meat/fish.

5. Refusal to Take the New Food:

If the child does not like a particular food it would refuse to consume it.

6. Choking:

Hard and big pieces of fruits like apple or vegetables should be avoided for

children below 3 years which would otherwise lead to death.

7. Regurgitation and Vomiting:

Bringing out small quantity of swallowed food is called regurgitation or spitting

up. During first 6 months this is a natural event. It can be reduced by adequate

burping, during and after feeding.

Vomiting means complete emptying of stomach and may be due to a variety of

disturbances and should always be investigated.

8. Constipation:

It is practically unknown in breastfed infants. It is due to insufficient feeds in

artificially fed babies. Simply increasing fluids or sugar may be the consecutive

measure. In older babies fruit, juices, cereals, vegetables and pulses may be

increased. Sometimes constipation is due to conditions like anal tissues, spastic

colon and sphincter, etc.

9. Colic:

This is due to abdominal pain and associated with excessive crying in babies below

3 months. It is usually seen during late afternoon or evening. Holding the baby

upright or permitting the baby to prone across the lap or giving mild sedative may

be helpful.

INFANT FORMULAE AND  LACTOSE INTOLERANCE



Pediatricians generally advise exclusively�breastfeeding�(that is, breastfeeding

with no formula) for all full term, healthy infants for the first 6 months of life.

However, many infants are�formula-fed�today, at least in part. For infants to

achieve normal growth and maintain normal health,�infant formulas�must include

proper�amounts�of�water,�carbohydrate,�protein,�fat,�vitamins,�and�minerals.

The three major classes of infant formulas are:

1. Milk-based formulas�prepared from cow milk with added vegetable

oils,�vitamins, minerals, and iron. These formulas are suitable for most

healthy full-term infants.

2. Soy-based formulas�made from soy protein with added vegetable oils (for fat

calories) and�corn�syrup and/or sucrose (for carbohydrate). These formulas

are suitable for infants who cannot tolerate the lactose in most milk-based

formulas or who are�allergic�to the whole protein in cow milk and milk-

based formulas.

3. Special formulas�for low birth weight (LBW) infants, low sodium formulas

for infants that need to restrict salt intake, and "predigested" protein

formulas for infants who cannot tolerate or are allergic to the whole proteins

(casein and whey) in cow milk and milk-based formulas.

The use of infant formulas: Most infants and children thrive on a cow milk-based,

lactose containing formula such as Similac (Ross Pharmaceuticals), Enfamil (Mead

Johnson Pharmaceuticals), and Good Start (Carnation Food Corp).

Some infants are lactose intolerant (not allergic) and will better tolerate a lactose-

free milk-based formula such as Enfamil Lactofree (Mead Johnson

Pharmaceuticals) or Similac Lactose-Free (Ross Pharmaceuticals). For children

who are recovering from infectious�diarrhea�and�gastroenteritis, the short-term

use�of�lactose-free�formulas�may�help�decrease�cramps�and�diarrhea.

Some parents of lactose intolerant infants may prefer to use soy protein-based

formulas such as Isomil (Ross Pharmaceuticals), Prosobee (Mead Johnson

Pharmaceuticals), and Alsoy (Carnation Food Corp.). Infants who are allergic to

cow milk protein can also use soy-based formulas.
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For infants who are allergic to cow milk protein and soy protein (approximately

35% of infants allergic to cow milk protein are also allergic to soy proteins), the

"predigested" protein formulas including Pregestimil, Nutramigen, and Alimentum

can be used.

Unique medical conditions may require a specific formula recommendation by the

pediatrician, as for example Lofenalac for patients with PKU (phenylketonuria).

Reasons for�formula feeding: Some common reasons for choosing�formula-

feeding�include�the�following:

 An inadequate supply of maternal breast milk.

 Inefficient sucking by the baby.

 Inability to quantitate the precise amount of breast-milk received by the

baby.

 Concern about transferring�drugs�the mother may be taking for a medical

problem through the breast milk to the infant. (Examples of medications that

are considered unsafe for the baby

include�cimetidine,�cyclophosphamide,�lithium, gold

salts,�methotrexate,�metronidazole,�cyclosporine,�and�bromocriptine.)

 Mother needs to work outside of the home shortly after the baby's delivery.

Formula-feeding offers a practical alternative to trying to be in two places at

once! (Formula-fed�babies�also need to eat less frequently than

do�breastfed�babies because breast milk digests and leaves the stomach

more quickly. Thus, breastfed babies become hungry more frequently.)

 A side benefit of�bottle feeding�is that the entire family can immediately

become intimately involved in all aspects of the baby's care, including

feedings. The mother can therefore get more rest, which can be critically

important, especially if the�pregnancy�and/or delivery were especially

difficult.

 NUTRITION IN PRE-SCHOOL
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PHYSIOLOGICAL DEVELOPMENT RELATED TO NUTRITION

Physical growth and development entails more than just becoming taller, stronger,

or larger. It involves a series of changes in body size, composition, and proportion.

Biological and environmental factors also affect physical growth and development.

In this section, we will examine factors that affect physical growth in young

children.

 Brain development: Even though motor abilities in preschool emerge as a

result of physical growth and development, many new motor skills are also

the result of brain growth. In other words, movement involves more than

simply using arms or legs. Think about a preschooler kicking a ball back and

forth with a peer or caregiver. Being able to do this task can be attributed not

only to skill mastery and development, but also to the brain’s ability to

organize visual and auditory messages that guide a�child to�help make

decisions, such as adjusting movement, deciding how hard or soft to kick the

ball, waiting if needed and kicking the ball back accordingly. As a family

child care provider, you can enhance children’s brain development by

engaging children in meaningful interactions that enable them to form

connections with their environment and create understanding�about how

things work, how things are done, how to treat others, how to deal with

emotions, and how to go about their daily lives. Ultimately, in doing so, you

help children improve existing skills and acquire new ones.

 Heredity: Genetic inheritance plays a significant part in children’s physical

growth. Nevertheless, it is important to acknowledge that even though genes

influence children’s development, physical growth, like other aspects of

development, happens as the result of the interplay between heredity and the

environment. Think about your role in creating rich and stimulating

environments that foster children’s optimal physical development.

 Nutrition: In order to reach optimal physical growth and development,

especially at times when their brains and bodies are developing so rapidly,

young children require healthy, balanced diets that provide�vitamins,

minerals, and other nutrients. As a family child care provider, you serve as a

role model for children by promoting these healthy habits yourself.



 Cultural differences: Despite universal patterns in child development, there

are variations, such as how children develop motor skills. Children’s

environments, places of origin, and particular life circumstances can affect

how they develop and master motor skills. Always be respectful and sensitive

about children’s backgrounds and prior experiences. Your goal is to help each

child�reach�their�full�potential.

Common feeding problems in preschool

Problem: Eating only certain types of foods

1. Offer finger foods. They are usually better accepted as they allow

children to self-feed.

2. As parents, you can set a good example by eating a variety of foods

and not pass comments about your own likes and dislikes.

3. Serve a small portion of your child’s favourite food together with

other foods you want to introduce.

4. Continue to offer new foods, but do not force, cajole or bribe your

child to eat it. With repeated exposure (up to 20 times) with 2-3 days

between each trial, most children will try the new food. If not, accept

that the child has specific likes and dislikes, just like adults. This is

usually a passing phase and may get better with time, so you can try

again a few months later.

1. Problem: Refusing vegetables

1. Vegetables don’t have to be green and leafy. Try yellow, white or

orange non-leafy vegetables such as corn, cauliflower, button

mushrooms, pumpkin, carrots etc.



2. Add vegetables to foods and sauces, rather than serving on its own,

e.g. add shredded carrots and chopped button mushrooms to spaghetti

sauce.

3. For older children, serve skewers of fruit chunks with cherry tomatoes

or sliced cucumber.

2. Problem: Refusing to chew

1. Parents should observe if the child has the oro-motor skills needed for

chewing.

2. Children may not chew because they are too used to eating blended or

finely chopped foods. To overcome this, increase the food texture

gradually e.g. if the child’s porridge is blended, gradually make the

porridge less blended or shorten the cooking time.

3. Problem: Taking a long time to eat and keeping food in the mouth

(rumination)

1. Consider that your child may not have the oro-motor skills to manage

the foods that you are offering.

2. Ensure portion sizes are not too excessive. Try serving a smaller

portion and then offering more when your child completes the meal.

3. Minimize distractions, e.g . TV, toys, running around.

4. Make sure he is hungry by not offering snacks, milk and drinks within

an hour before meals.

It is tough to change a child’s eating pattern when it becomes entrenched, so

the best advice would be to avoid letting this develop in the first place.

4. Problem: Your toddler/child wants to choose his food

It is common for toddlers around the age of 18 months to become more

independent. This includes wanting a say in the foods being offered.



1. Parents can try giving the child a choice of two items, e.g. rice or

noodles rather than asking an open- ended question like what the child

would like to eat or if the child wants to eat rice.

2. It also goes without saying that the adults have to be consistent in

their messages to the child, as it is common for the parents to be firm

whilst the grandparents may be more indulgent.

3. For parents who are trying to regain control over the child’s food

choices, a rewards chart may work for young children, i.e. to give the

child a small reward (e.g. an extra 10-15 minute bedtime story) for

replacing his daily fries with rice/noodles/potatoes 3 days a week, and

then slowly decreasing the frequency of providing fries to once in 1-2

weeks.  

BEHAVIOURAL CHARACTERISTICS OF PRESCHOOL CHILDREN

 

A significant reward that comes with�teaching is the joy you’ll experience as you

get to know each little one in your group—what he or she is thinking, feeling,

imagining, believing. Not only will you have an opportunity to influence young

minds and hearts, but you’ll also be influenced by your children’s simple, emerging

faith.

What follows here is a brief description of some of the characteristics you’ll see in

the children you lead and learn from. It leaves much unsaid—and is certainly no

substitute for getting to know your group firsthand. But we do hope it will give you

some insight into what you may anticipate from preschoolers—intellectually,

socially, and spiritually.

Intellectual Characteristics

 Think very concretely and literally, not abstractly or figuratively as youth and

adults�do;�to�a�preschool�child,�things�are�as�they�appear�to�be.



 Are not capable of reasoning or organizing abstract faith concepts along logical

lines.

 Learn through their experiences at home, church, preschool, caregivers.

 Learn with their whole bodies; love to taste, touch, move, explore, smell, watch,

and wonder.

 Are just beginning to develop some literacy skills; some can write their own name,

recognize the letters of the alphabet, and count to twenty.

 Love to use language to please adults; “right answers” do not necessarily indicate

comprehension.

 Enjoy being told stories and read to; repetition an important way to learn.

 Are often easily distracted from staying “on task.”

Social Characteristics

 Are blissfully egocentric; see the world through their own eyes.

 Are developmentally incapable of understanding another’s perspective or

emotions.

 Are self-centered, yet are significantly influenced by others, especially mom, dad,

teachers, other significant adults.

 Are on the verge of experiencing a wider world of people; many young children

still want to play alone and must make a real effort to have any meaningful play

with others.

Spiritual Characteristics

 Have a growing sense that God is very special and real rather than pretend.

 Tend to have a very literal concept of God, perhaps as a “grandfather” figure who

lives “up there.”

 Readily accept what you say about God.

 Sense that God loves them and cares for them.

 Enjoy some Bible stories, especially about Jesus; want stories retold often.

 Can develop attitudes of love and trust toward Jesus and God.



 Do not yet have a built-in control (conscience) that nudges them toward right

behavior for its own sake; do the “right thing” out of fear of punishment or to win

approval.

 Sense that “church” is a good place to be..

 Recite simple prayers ; in some cases may add own ideas to “form” prayers.

Nutrition requirements:

Energy:

The RDA suggested by ICMR in 2010 reduced from the earlier

recommendations the energy requirement of children aged 1-2 years by 7 percent

to fit with energy requirement of infants. energy is required for growth and activity.

insufficient food will not only result in undernutrition in terms of inadequate

weight gain but will also hinder growth. Due to improper weaning practices, the

child may not meet calorie and protein requirement leading to protein energy

malnutrition. insufficient calorie intake can lead to protein deficiency.

Protein:

The increase in the muscle mass that must accompany bone growth requires

positive nitrogen balance that is met by protein intake of 1.3g/kg body weight.

Fat and essential fatty acids:

Fat energy including invisible fat for children should be 25 percent of total

energy. 25 percent of fat calorie, the minimum level of visible fat in the diet of

children should range between 25-27g/day.

Calcium:

Calcium requirements of children in calculated on the basis of the amount of

calcium accretion in the body. All dietary calcium is not absorbed 600mg/day is

prescribed though the actual requirement may be less. The RDA of phosphorus is

600mg/day. deficiency of calcium can affect the bones growing children. milk is

the best source of calcium. The diet of preschool child should include 1-2glasses of

milk per day.



ICMR RECOMMENDED DIETARY ALLOANCES FOR PRE-SCHOOL

CHILDREN

NUTRIENT YEARS

1-3 4-6

Body weight  kg

Energy           kcal

Protein           g

Visible fat      g

Calcium         mg

Iron                mg

Vitamin A

Retinol�����������µg

β�carotene������µg

Thiamine        mg

Riboflavin      mg

Niacin equivalent mg

Pyridoxine      mg

Ascorbic acid  mg

Dietary�folate��µg

Vitamin�B12���µg

Magnesium     mg

Zinc                mg

12.9                                  18.0

1060                               1350

16.7 20.1

27                                      25

600 600

9 13

400 400

3200 3200

0.5 0.7

0.6 0.8

8 11

0.9 0.9

40 40

80 100

0.2-1.0 0.2-1.0

50 70

5 7

Iron:

During growth, for an increase in each kilogram in body weight 30mgof iron

is required and since the increase in body weight during childhood is daily

requirement of iron for growth will be 0.2 mg.The physiological requirement can

vary markedly for 1-2 years from    0.2-0.5mg per kg of body weight per day.

Children 6-24 months old are at the greatest risk of the irreversible long –term

consequences of iron deficiency namely impaired physical and mental



development. 20 mg elemental iron and 100µg of folic acid in syrup from is given

to 6-24 months old children under reproductive and child health programme. The

RDA recommends 9-13mg of iron per day.

To meet this increased demand for iron, iron-rich foods like rice flakes, egg

yolk, and greens should be included in the diet. Dietary lack of iron accompanied

by hookworm, infestation can lead to anaemia.

VitaminA:

Vitamin A requirements of children have been computed from the requirement

figures of infants(50µg/kg) and adults (9.3µg/kg)taking into account growth rates

at different ages.

Deficiency of vitamin A in children can cause Bitot’s spots, night blindness or in

sever cases total blindness also. Milk, eggs, carrots and green leafy vegetables

should be included in the diet.

B vitamins:

The daily allowances of B-Vitamin requirements are based on energy intake.The

allowances per 1000 kcals are 0.5mg thiamine,0.6mg riboflavin and 6.6mg niacin

equivalents. Dietary folate requirement for 1-3 and 4-6years old is 80 and 100µg/d

respectively.

Vitamin D:

Vitamin D is now considered more as a pro-hormone than as a vitamins. It can

be synthesised in the body in adequate amounts by simple exposure to bright

sunlight even for 5 min per day.

Infections and Nutrition Status:

Nearly two out of three preschool children in India are malnourished. Incidence

of PEM and Vitamin A deficiency are high among this age group.

Growth is influenced by nutrition. Frequents attacks of infectious diseases affect

their growth and increase the requirements of various nutrients.



Repeated illnesses-especially the common illnesses such as diarrhoea, measles ,

whooping, cough and other  respiratory infections are the principal underlying

causes of malnutrition.

The mechanisms by which infections worsen nutritional status are anorexia,

malabsorption, catabolic losses ,fever, additional intestinal losses, reduced growth,

weight loss and above all superstitious and improper methods used during

infection.

NUTRITION IN SCHOOL CHILDREN

    NUTRITIONAL REQUIREMENTS:

ICMR RECOMMENDED DIETARY ALLOWANCES FOR CHILDREN 6-12

YEARS-2010

NUTRIENT

YEARS

7-9 10-12

BOYS GIRLS

Body weight kg 25.1 34.3 35

Energy kcal 1690 2190 2010

Protein g 29.5 39.9 40.4

Visible fat g 30 35 35

Calcium mg 600 800 800

Iron mg 16 21 27

Vitamin a

Retinol mega gram 600 600 600

Beta-carotene 4800 4800 4800



mega gram

Thinamine mg 0.8 1.1 1.0

Riboflavin mg 1.0 1.3 1.2

Niacin aquivalent

mg

13 15 13

Pyridoxine mg 1.6 1.6 1.6

Ascorbic acid mg 40 40 40

Dietary folate

mega gram

120 140 140

Vitamin b12 mega

gram

0.2-1.0 0.2-1.0 0.2-1.0

Magnesium mg 100 120 160

Zinc mg 8 9 9

Nutritional requriments of boys or girls are more or less the same till the first 9

years. After that,there is a variation in some nutrients.

Calories and protein:

Energy needs vary with the child’s growth rate,body size and physical activity.

To be healthy,children needs to be engaged moderately in intense physical activity

at least for one hour per day. This fact is taken into consideration by the expert

committee(2010) in prescribing the energy needs of children. Body requriments of

calories are increased steadily for this age group. Requirements for boys and girls

for energy are increased from 7-9 to 10-12 years as there is gradual increase in

need because reserves are being laid down for the demands of the approaching

adolescent period. Younger school-age children (7-9 years old)require more energy

per kilogram of body weight()67kcal compared to 10-12 years old()60kcal.the

increased requirements of protein would meet demands of growth. Girls require

more protein between 10-12 years than boys for approaching menarche. In children

protein energy ratio is low owing to the high energy needs.

For school children aged 6-10 ,protein energy ratio of requirements is 5.1.if

sedentary then the pf ratio increase to 5.9.protein requirements is constant at

different levels of activity, while the energy requirements changes, the pe ratio

becomes higher.



Fat

Total fat intake below 25%e is considered to affect growth in children. To provide

25 percent total fat calories, a minimum level of visible fat in children should range

between 25-35g/day.

Minerals

Calcium:

Ten to twelve-year old children require 600-800 mg of calcium and 600-800 mg of

phosphorus to meet skeletal growth demands. They need to take 2-3 glasses of

milk to meet the requirement of calcium.

In childhood, the mean increase in body weight is 2.8kg/v, which necessitates an

iron requirement of 0.7 mg/d. the average iron requirement for growth the would

be about 17 mega gram/kg/d. during childhood 4 to 9+4body store of iron builds

up to 5mg/kg, which is maintained in girls until menarche. the requirements of iron

for 10-12 years old girls is 27 mg and for boys 21 mg.

Iron deficiency anaemia is a risk factor for poor educational performance in

school-age children.

Vitamins

Vitamin a requirements of the children have been computed from the requirement

figures for infants  (50mega gram/kg) and adults 9.3 mega gram/kg taking into

account growth rates at different ages. the rda of vitamin a and c are same as adult

rda. b-vitamin requirements are in proportion to calories requirements.

Fibre

The American health foundation recommends fibre for children and adolescents

aged 3 to 20 years. The requirements of fibre is the age of the child plus 5g dietary

fibre for example if the age of the child is 6,the requirement of fibre is 6+5=11g.no

recommendations are made by the expert group for Indian children.

Leaf nutrient concentrate from different green leafy vegetables has been

standardised by nin (2009-2010).this concentrate can be fed to children whose

micronutrients requirements are high.



Nutritional problems in school-aged children

Many major risk factors for disease in developed countries (that is, blood pressure,

cholesterol, overweight, obesity, low fruit and vegetable intake, and iron

deficiency) are nutrition related. Provision of adequate diet for the school aged

child will enhance learning capacity as well as prevent adult diseases such as

ischaemic�heart disease,�hypertension, some types of�cancer�and diabetes. In

principle therefore, nutritional problems in the school aged child may carry into

adulthood. Patronages for convenience foods which tend to have high fat content

are a major determinant of nutritional problems. Some of the nutritional problems

in this age group include the following:

Obesity

There is an increasing trend of being overweight and�obese�in school-aged

children, mainly attributable to reduced physical activity. Focus on reducing

obesity and improving diet and physical activity is therefore a priority in many

countries. Obesity is a nutritional disorder and is a major risk factor

for�cardiovascular disease�in adulthood. Obesity is also implicated in the

development of insulin resistance limiting the body’s ability to absorb glucose.

Studies indicate that children have too much fat in their diets. Eating diets high in

fat and being less physically active leads to positive energy balance which may be

a predisposition to lifelong health problems (for example, hyperlipidemia,

cardiovascular�problems,�type 2 diabetes mellitus�and�obesity)�in�older�adult�years.

Eating disorders

An increasing prevalence of�anorexia nervosa�and�bulimia�is associated with this

age group. Lured by media propaganda and other social pressures, some children

feel pressure to be extremely thin. This extreme measure of weight control is

achieved by restricting food intake.

Blood cholesterol levels

To reduce risk of heart disease, children should form habits related to healthy

eating and exercise early in life including the following:

 Consume a variety of food that is nutritionally adequate.

https://healthengine.com.au/info/medical-glossary/heart-disease
https://healthengine.com.au/info/medical-glossary/hypertension
https://healthengine.com.au/info/medical-glossary/cancer
https://healthengine.com.au/info/obesity
https://healthengine.com.au/info/medical-glossary/cardiovascular-disease
https://healthengine.com.au/info/medical-glossary/type-2-diabetes-mellitus
https://healthengine.com.au/info/anorexia-nervosa-self-starvation-malnutrition-severe-weight-loss-extreme-weight-loss/
https://healthengine.com.au/info/bulimia-nervosa


 Consume enough calories to support growth and development, and to reach or

maintain desirable body weight.

Dental caries

Dental caries�are caused by over indulging in sugary foods such as soft drinks and

confectionery may predispose school aged children to poor dental health. The risk

of tooth decay is greatest with the consumption of large amounts of sticky sugary

and starchy foods that stick to the teeth (or example, sweets, sodas, lollies, and

candies).

Anaemia

Iron-deficiency anaemia�may develop in children whose diet is iron-deficient. Iron

is an oxygen-carrying component of blood. Anaemia in school-aged children may

result in deleterious effects including lower school achievement due to impaired

cognitive development, poor attention rate and general fatigue. A study involving

5398 children between the ages of 6 and 16 in the United States, found that lower

standardised maths test scores were found among those with iron deficiency.

Children deficient in iron were twice as likely to score below average on math

tests, this finding was more pronounced among girls.

PACKED LUNCH

Packed lunches have become a necessity for school going children as schools are

either away or the lunch period is too short for the children to go home and have

food. The packed lunch is a lunch that is packed in a tiffin box to be eaten by the

child while away from home. The packed lunches carried by them are usually not

adequate both in quantity and quality.Carrying food from home is less expensive,

more convenient, more hygienic and meets the individual requirements.

Points to be considered in planning a packed lunch.

 Some amount of good quality protein like milk or milk product like curd or

panner would improve� vegetable protein . It can also be a combination of

vegetables protein like cereals and pulses can be given for better

utilisation.addition of egg also improve the quality of protein besides meting

many protective nutrient needs.

 Inclusion of one serving of green leafy vegetables would take care of one

third requirements of mainly vitamins and minerals

https://healthengine.com.au/info/dental-caries
https://healthengine.com.au/info/iron-deficiency-anaemia


 Preferably the packed lunch should consist of all five food groups, through

the number of dishes may be less

 The school lunch should meet one third daily requirement in calories,

protein and other nutrients of the child, to boost concentration and energy for

the rest of the school day

 To make the food appetizing, foods like whole fruit or butter milk in a bottle

or chips in a polythene bag can be taken

 Monotony should be avoided in packed lunch.There should be variety

 It is sensible to have a different food in packed lunch than what one had for

breakfast

 The food should have a different food in packed lunch than what one had for

breakfast

 Containers should be clean and dried before packing the food.

Packing lunch for the child does not guarantee that he consume it.Suggetions

that encourages the child to eat

 Involve the child in planning ,preparing or packing the lunch box

 Make the lunch simple .most children eat lunch quickly so that they can

spend more time socializing or playing with friends

 Send easy to open package ,cut up fruits and vegetables ,rolled chapattis

with stuffing or sandwiches

 Send small portions which he can complete during lunch period

Suggested packed lunches

 Vegetable pulao,boiled egg ,tomato raita and orange fruit

 Methi paratha,pyaj paratha ,missi roti,carrot paratha,mix veg paratha with

tomato chutney

 Cheese sandwich or paneer sandwiches,guava

 Stuffed idli with potato with coconut chutney

 Namkeen vernicelli and cocnut barfi

 Bread butter with jam/cheese/egg and groung nut chikki

 Veg poha and besan laddo



 Sabudana khidri or sabudana wada and banana

 Besan chila with tomato chutney and rassogullah or khoya bharfi

Unit 4

NUTRITION IN ADOLESCENTS AND ADULTS

NUTRITION IN ADOLESCENTS PHYSICAL CHANGES

PHYSICAL CHANGES IN TEENAGERS

For�girls, physical changes sometimes start happening as young as eight years,��or

you might see these changes only now, as your child enters the teenage years.

Physical changes in puberty include:

 breast development

 changes in body shape and height

 growth of pubic and body hair

 the�start�of�periods.

For��boys, physical changes usually start around 11-12 years – but any time

between 9 and 14 years is normal. Physical changes include:

 growth of the penis and testes (testicles)

 changes in body shape and height

 erections with ejaculation

 growth of pubic, body and facial hair

 voice changes..

Emotional changes in teenagers

Now that your child is a teenager, you might notice that your child�shows strong

feelings�and�intense�emotions�at�different�times.

For example, your child’s moods might be unpredictable, and these emotional ups

and downs can lead to increased conflict. This is partly because your child’s brain

https://raisingchildren.net.au/teens/development/periods-hygiene/periods


is still learning how to control and express emotions in a grown-up way. As your

child moves through puberty, these emotional mood swings will begin to settle.

At the same time, your child might be�more sensitive to your emotions. But while

she’s learning to understand other people’s emotions, she might sometimes misread

facial expressions or body language. She’ll get better at this as she moves into her

later teens.

Your child is likely to be more self-conscious as he moves through the teenage

years, especially about his physical appearance. Adolescent self-esteem is often

affected by appearance, or by how teenagers think they look. As your child

develops, he might compare his body with those of his friends and peers.

And your child might go through�a stage of acting without thinking. Your child’s

decision-making skills are still developing, and she’s still learning that actions have

consequences and even risks sometimes.

Your child’s body is maturing physically, but his�brain development,�thinking skills

and�emotional development�are happening at their own��speeds. What you see on

the surface doesn’t always match what’s��happening�on�the�inside.

Social changes in teenagers

Young people are busy working out who they are and where they fit into the world.

So you might notice that your child is�searching for identity. For example, she’s

trying out new or different clothing styles, music, art, friendship groups and so on.

As your child gets older, her identity might become stronger, and you’ll get a sense

of what kind of adult she’ll be.

Seeking more�independence�is common. Your child might want more responsibility

too, both at home and at school. Getting a part-time job, choosing subjects to study

at school, getting to social events by himself and changing extracurricular activities

are all normal steps towards independence.

Your child might be more likely to look for new experiences, even risky ones. At

the same time, she’s still developing control over her impulses. This has a lot to do

with the way your child’s brain is changing in these years.

https://raisingchildren.net.au/teens/development/understanding-your-teenager/brain-development-teens
https://raisingchildren.net.au/teens/development/social-emotional-development/social-emotional-changes-9-15-years
https://raisingchildren.net.au/teens/development/social-emotional-development/independence-in-teens


Your child is likely to be�thinking more about ‘right’ and ‘wrong’. Your words

and actions still shape your child’s sense of right and wrong. But as your child

moves towards adulthood, he’ll have a stronger sense of his own personal values

and morals.

You’ll probably find your child is influenced more by friends, especially when it

comes to behaviour, sense of self and self-esteem.

Emotional changes in teenagers

Now that your child is a teenager, you might notice that your child�shows strong

feelings�and�intense�emotions�at�different�times.

For example, your child’s moods might be unpredictable, and these emotional ups

and downs can lead to increased conflict. This is partly because your child’s brain

is still learning how to control and express emotions in a grown-up way. As your

child moves through puberty, these emotional mood swings will begin to settle.

At the same time, your child might be�more sensitive to your emotions. But while

she’s learning to understand other people’s emotions, she might sometimes misread

facial expressions or body language. She’ll get better at this as she moves into her

later teens.

Your child is likely to be more self-conscious as he moves through the teenage

years, especially about his physical appearance. Adolescent self-esteem is often

affected by appearance, or by how teenagers think they look. As your child

develops, he might compare his body with those of his friends and peers.

And your child might go through�a stage of acting without thinking. Your child’s

decision-making skills are still developing, and she’s still learning that actions have

consequences and even risks sometimes.

Changes in teenage relationships

Your child’s relationships with family and peers will go through big changes and

shifts. But maintaining�strong relationships with both family and friends is

important for healthy social and emotional development.



You might notice that your child�wants to spend less time with family�and more

time with her friends and peers. If you find this hard, it might help to know that

friends are more likely to influence your child’s short-term��choices, like

appearance and interests. Your influence is important on your child’s long-term

decisions, like career choices, values and morals.

There might be more arguments with you.��Some conflict is��normal, because

teenagers are seeking more independence. It actually shows that your��child is

maturing. Conflict tends to peak in early adolescence. Even if you��feel like you’re

arguing with your child all the time, it isn’t likely to affect your relationship with

him��in�the�longer�term.

And it might seem like your child�sees things differently from you�now.��This

isn’t because she wants to upset you – it’s because she’s beginning to think more

abstractly, and is questioning different��points of view. At the same time, some

teenagers find it difficult to��understand how their words and actions affect other

people. This will probably change with time.

Through all of this,�a strong relationship with you is an important

foundation�for�building�your�child’s�resilience.

NUTRITION IN ADOLESCENTS - NUTRITIONAL REQUIREMENTS

The nutrients�protein,�carbohydrates,�and�fats�in food serve as the body's energy

sources.

 Each gram of protein and carbohydrate supplies 4 calories, or units of

energy.

 Fat contributes more than twice as much: 9 calories per gram.

Protein

Of the three nutrients, we're least concerned about�protein. Not because it isn't

important—50% of our body weight is made up of protein—but because

adolescents in the United States get twice as much protein as they need.

The densest sources of protein include teenage favorites such as:

 Beef

https://raisingchildren.net.au/teens/development/social-emotional-development/resilience-in-teens
https://www.healthychildren.org/English/ages-stages/teen/nutrition/Pages/Protein-for-the-Teen-Athlete.aspx


 Chicken

 Turkey

 Pork

 Fish

 Eggs

 Cheese

Carbohydrates

Carbohydrates, found in starches and sugars, get converted into the body's main

fuel: the simple sugar glucose. Not all carbs are created equal, however. In

planning meals, we want to push�complex-carbohydrate foods�and go easy

on�simple carbohydrates. Complex carbs provide sustained energy; that's why you

often see marathon runners and other athletes downing big bowls of pasta before

competing. As a bonus, many starches deliver�fiber�and assorted nutrients too.

They are truly foods of substance: filling yet low in fat.

 Most nutritionists recommend that complex carbohydrates make up 50% to

60% of a teenager's caloric intake.

 Simple carbs, on the other hand, seduce us with their sweet taste and a brief

burst of energy but have little else to offer and should be minimized in the

diet.

Dietary Fat

Fat should make up no more than 30% of the diet. Fat supplies energy and assists

the body in absorbing the�fat-soluble vitamins: A, D, E, and K. But these benefits

must be considered next to its many adverse effects on health. A teenager who

indulges in a fat-heavy diet is going to put on weight, even if he's active. It would

take a workout befitting an Olympic athlete to burn off excess fat calories day after

day.

Fatty foods contain�cholesterol, a waxy substance that can clog an artery and

eventually cause it to harden. The danger of�atherosclerosis is that the blockage

will affect one of the blood vessels leading to the heart or the brain, setting off a

heart attack or a stroke. Although these life-threatening events usually don't strike

until later in adult life, the time to start practicing prevention is now, by reducing

the amount of fat in your family's diet.

Dietary fat contains varying proportions of three types:

https://www.healthychildren.org/English/ages-stages/teen/nutrition/Pages/Carbohydrates-for-Energy.aspx
https://www.healthychildren.org/English/healthy-living/nutrition/Pages/Kids-Need-Fiber-Heres-Why-and-How.aspx
https://www.healthychildren.org/English/ages-stages/gradeschool/nutrition/Pages/How-to-Reduce-Fat-and-Cholesterol-in-Your-Childs-Diet.aspx


 Monounsaturated fat�—the healthiest kind; found in olives and olive oil;

peanuts, peanut oil and peanut butter; cashews; walnuts and walnut oil, and

canola oil.

 Polyunsaturated fat —found in corn oil, safflower oil, sunflower oil,

soybean oil, cottonseed oil, and sesame-seed oil.

 Saturated fat —is the most cholesterol laden of the three; found in meat and

dairy products like beef, pork, lamb, butter, cheese, cream, egg yolks,

coconut oil, and palm oil.

You want to limit your family's intake of saturated fat to no more than 10% of your

total daily calories. The other 20% of daily calories from dietary fat should come

equally from the two unsaturated kinds of fat, both of which are contained mainly

in plant oils.

If your family eats a lot of packaged and processed foods: Make a habit of

reading the�food labels. You may be surprised to see how much fat, sugar, and�salt

(sodium), is in the foods you eat every day. And almost all packaged goods that

contain fat are likely to have partially hydrogenated fat, because it has a longer

shelf life.

Vitamins and Minerals

A well-rounded diet based on the USDA guidelines should deliver sufficient

amounts of all the essential vitamins and minerals. Adolescents tend to most often

fall�short�of�their�daily�quotas�of�calcium,�iron,�zinc,�and�vitamin D.

Unless blood tests and a pediatrician's evaluation reveal a specific deficiency, it's

preferable�to�obtain�nutrients�from�food�instead�of�from�dietary supplements

FOOD HABITS

Policies that not only improve consumption of healthy foods like fruit and

vegetables among young people, but also influence the production, marketing,

availability and affordability of foods rich in saturated fats, trans-fatty acids, free

sugars and/or salt, are essential. Specific actions include: • adopting easy-to-

understand nutritional information about food products, particularly those targeted

at children and adolescents; • improving knowledge, skills and competence about

nutrition and healthy diets by focusing on food literacy and skills in childhood and

adolescence; • cracking down on unhealthy food environments in key settings such

https://www.healthychildren.org/English/healthy-living/nutrition/Pages/Front-of-Package-Nutrition-Labels.aspx
https://www.healthychildren.org/English/healthy-living/nutrition/Pages/We-Dont-Need-to-Add-Salt-to-Food.aspx
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https://www.healthychildren.org/English/ages-stages/teen/nutrition/Pages/Pump-Up-the-Diet-with-Iron.aspx
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as schools, public institutions, catering establishments and retail environments

where children and adolescents gather; • regulating food availability in schools,

restricting access to sugary soft drinks and increasing fruit and vegetable options; •

restricting marketing to children and using taxes or subsidies to influence

purchasing decisions; and • urgently and massively reformulating food products

targeted at children and adolescents. Successful adoption and implementation of

these policies requires continuing emphasis on evidence-based multisectoral

approaches. Attention is needed to ensure progress across the process, from

development and sharing of good practices, to institutionalized, scaled-up

implementation of effective measures. Investing in children: the European child

and adolescent health strategy 2015–2020 highlights the need for sectors to

collaborate to facilitate healthier food choices throughout the life-course. It

acknowledges that overweight and obesity are among the fastest growing health

issues for children and adolescents, creating health problems later in life and

producing an economic burden on health systems and societies.

NUTRITIONAL PROBLEMS AMONG ADOLESCENCE:

 Eating disorder:

Adolescent’s girls perceived their diets in the light appearance and body shape

while boys are more concerned by fitness and general well being. There are three

categorized eating disorders  are anorexia nervosa, bulimia nervosa and binge

eating disorder

Anorexia nervosa

Physical signs

 Onset in early to middle adolescence

 Extremely thin or emaciated

 Rapid loss of weight

 Loss of menstrual periods

 Complaints of nausea, bloating or constipation after eating normal amounts

of foods.

Foods and exercise habits



 Rigidly avoiding specific foods or whole categories of food (dairy, meats,

fats, etc.)

 Exercising excessively

 Possessing in- depth knowledge of calories and fats in foods.

 Avoid social invitations because of food that might be served.

Psychological signs

 Feeling ‘fat’ even when emaciated, intense fear of gaining weight, distorted

body image.

 Social withdrawal, depression, moodiness

 Emotional withdrawal

 Perfectionism

 Low self- esteem

 Fatigue or weakness due to malnutrition

Bulimia nervosa

Physical signs

 Onset in later teens or early twenties, often after weight loss or dieting

attempts

 Eats large meal, but without gaining weight

 Cellulose- calcified tissue- on back of hands

 Dental enamel erosion, cavities

 Fatigue or weakness due to malnutrition

 Irregular menstrual periods

Foods and exercise habits

 Frequent binge eating

 Strict dieting followed by bingeing

 Leaving room after eating, often to bathroom

 Purging via diuretics, laxatives, emetics, or enemas, over exercising, fasting,

or vomiting.

 Hiding eating from others

Psychological signs



 Excessive preoccupation with weight, food, exercise, and dieting

 Feeling uncomfortable eating in front of others

 Depression, loneliness, shame, and feeling of emptiness

 Alcohol or drug use, personal problems

 Low self-esteem

Binge eating disorder

Physical signs

 Onset at any age, often not recognized until adulthood

 Usually overweight or obese

 May have obesity-related diseases, such as type ii diabetes, high blood

pressure, high cholesterol

Food and exercise habits

 Frequent dieting

 Losing and regaining weight or chronically dieting without losing weight

 Frequent binge eating when not hungry

 Eating to point of extreme discomfort

 Frequently eating large amount in short time

 Hiding eating or eating only small amounts when with others

 Having difficulty exercising because of excess weight

Psychological signs

 Depression, loneliness, shame, guilt, and emotional emptiness

 Feeling out of control when eating and unable to stop binges

 Eating to escape from emotions (anxiety, worry, or emotional pain)

 Being preoccupied with food, dieting, body weight

 Realizing that eating patterns are abnormal

 Having low-esteem

Eating disorder is complex problems that are best treated by a team of health

care specialists including medical, psychological and nutrition profess

Obesity:



 Poor dietary habits combined with decreased physical activity led to an

increase in over weight and obesity among the adolescents.

 Adolescents who eat high calories and high fat foods become overweight

and obese.

 Skipping meals at home and consuming foods that are junk also contribute

to overweight.

 Consumption of high glycemic foods may lead to hormonal and metabolic

changes promoting excessive food intake.

 An excessive intake of calories is less often the cause than lack of exercise.

 Other causes of obesity may be family habits, emotional stress and hormonal

imbalances.

 And they do not spend time for physical activity.

 The prevalence of adolescents obesity can be reduced by initiating

programmes of health and nutrition education for school children ,

encouraging physical activity and healthy food habits

Predisposition to osteoporosis:

 A protective factor is the maximization of peak bone mass at skeletal

maturity.

 Skeletal maturity is achieved during the late stage of pubertal development.

 Peak bone mass attained by the second decade of life and bone growth

during adolescence accounting for about 45% of this attainment.

 Predisposition to osteoporosis is in part at least the result of dietary

deficiency and exercise patterns during the developmental years.

 Soft drink consumption reduces calcium intake and due to the presence of

phosphoric and which may lead to bone resorption.

 Bone density can be increased by including in the diet calcium rich foods.

Anaemia:

 Icmr surveys (2003) showed that 70% of adolescents are anaemic.

 Anaemia is most common in all the age groups of adolescents irrespective of

the social class.

 Anaemia is common in low socioeconomic class since intake in poor mainly

due to the non-availability of healthy foods.



 In higher classes personal likes and dislikes and food taboos lead to anaemia.

 Supplementation of 100mg iron and 0.5mg of folic acid is given in primary

health centres to ‘mothers to be’ under nutrition and health services.

Undernutrition:

 The period of adolescence contributes to more than 20% of total growth in

stature and up to 40-50% of body weight with respect to somatic growth.

 Studies carried out by national nutrition monitoring bureau (2003) in the

rural population revealed that the prevalence of undernutrition

among adolescents, as assessed by weight for age is about 40-50% and that

of iron deficiency anaemia is about 70%.

 Higher prevalence of undernutrition among boys could be attributed to the

fact that a higher proportion of them have energy intakes of <70% RDA.

 Avoiding milk, peer influences, eating outside the home with poor

selections, skipping meals, food faddism and emotional disturbances may all

contribute to under nutrition in adolescents.

Premenstrual syndrome:

 This is not so uncommon in adolescence and is characterized by physical

and psychological symptoms which occur 7-10 days prior to the onset of

periods and disappear within the first day or two of menstrual flow.

 This includes:

O Weight gain

O Abdominal bloating

O Breast enlargement and pain

O Constipation

O Peripheral oedema

O Head ache

O Irritability

O Anxiety

O Depression

O Tension

O Fatigue

O Lack of concentration



O Increased appetite

O Craving of sweet and salty foods

 The etiology and pathophysiology have not been identified.

Malnutrition due to early marriage:

 In india almost 40% of girls are married and have the first child before 18

years of age.

 Pregnancy is optimal when the mother is biologically mature.

 In the poorer section of the society, complications are more common in

adolescents, which have a direct bearing on the outcome of pregnancy.

child growth failure

low birth weight baby                            low weight and height in teens

           small adult women

 Pregnancy and child birth are safest not at 15 but between 25 and 30 years.

This is needed to bring about behavioural changes in the community to prevent

early marriages and periods opportunities for adolescence to achieve their

maximum growth potential.

 NUTRITION IN  ADULTS

 PHYSICAL CHANGES

As we age, our bodies change in physical ways. One can expect a variety of

changes to take place through the early- and middle-adult years. Each person

experiences age-related changes based on many factors: biological factors such as

molecular and cellular changes are called�primary aging, while aging that occurs

due to controllable factors, such as lack of physical exercise and poor diet, is

called�secondary aging.



Aging factors

As an individual progresses through adulthood, a variety of factors can affect the

aging process. This includes primary factors like decline of cellular function and

oxidative damage, and secondary factors like an unhealthy lifestyle.

Early Adulthood (Ages 20–40)

By the time we reach early adulthood, our physical maturation is complete,

although our height and weight may increase slightly. In early adulthood, our

physical abilities are at their peak, including muscle strength, reaction time,

sensory abilities, and cardiac functioning. Most professional athletes are at the top

of their game during this stage, and many women have children in the early-

adulthood years.

The aging process, although not�overt, begins during early adulthood. Around the

age of 30, many changes begin to occur in different parts of the body. For example,

the lens of the eye starts to stiffen and thicken, resulting in changes in vision

(usually affecting the ability to focus on close objects). Sensitivity to sound

decreases; this happens twice as quickly for men as for women. Hair can start to

http://kolibri.teacherinabox.org.au/modules/en-boundless/www.boundless.com/psychology/definition/overt/index.html


thin and become gray around the age of 35, although this may happen earlier for

some individuals and later for others. The skin becomes drier and wrinkles start to

appear by the end of early adulthood. The immune system becomes less adept at

fighting off illness, and reproductive capacity starts to decline.

Middle Adulthood (Ages 40–65)

During middle adulthood, the aging process becomes�more�apparent. Around the

age of 60, the eyes lose their ability to adjust to objects at varying distances, known

as�presbyopia. Most people between the ages of 40 and 60 will need some form of

corrective lenses for vision deficits. Middle-aged adults are also at higher risk than

younger adults for certain eye�problems, such as�glaucoma. Hearing also further

declines: 14 percent of middle-aged Americans have hearing problems. Skin

continues to dry out and is prone to more wrinkling, particularly on the sensitive

face area. Age spots and blood vessels become more apparent as the skin continues

to dry and get thinner. The muscle-to-fat�ratio�for both men and women also

changes throughout middle adulthood, with an accumulation of fat in the stomach

area.

Women experience a gradual decline in fertility as they approach the onset of

menopause—the end of the menstrual cycle—around 50 years old. This process

involves hormonal changes and may last anywhere from six months to five years.

Because of the shifting�hormone�levels, women going through menopause often

experience a range of other symptoms, such as�anxiety, poor�memory, inability to

concentrate, depressive mood, irritability, mood swings, and less interest in sexual

activity.�

EATING HABITS FOR ADULT

When it comes to eating, we have strong habits. Some are good (“I always eat

breakfast”), and some are not so good (“I always clean my plate”). Although many

of our eating habits were established during childhood, it doesn’t mean it’s too late

to change them.

Making sudden, radical changes to eating habits such as eating nothing but

cabbage soup, can lead to short term weight loss. However, such radical changes

are neither healthy nor a good idea, and won’t be successful in the long run.
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Permanently improving your eating habits requires a thoughtful approach in which

you Reflect, Replace, and Reinforce.

 REFLECT on all of your specific eating habits, both bad and good; and,

your common triggers for unhealthy eating.
 REPLACE�your�unhealthy�eating�habits�with�healthier�ones.
 REINFORCE�your�new,�healthier�eating�habits.

Reflect:

1. Create a list of your eating habits.�Keep a food diary for a few days. Write

down everything you eat and the time of day you eat it. This will help you

uncover your habits. For example, you might discover that you always seek

a sweet snack to get you through the mid-afternoon energy slump. Use�this

diary pdf   icon[PDF-36KB]�to help. It’s good to note how you were feeling

when you decided to eat, especially if you were eating when not hungry.

Were you tired? Stressed out?

2. Highlight the habits�on your list that may be leading you to overeat.

Common eating habits that can lead to weight gain are:

o Eating too fast

o Always cleaning your plate

o Eating when not hungry

o Eating while standing up (may lead to eating mindlessly or too

quickly)

o Always eating dessert

o Skipping meals (or maybe just breakfast)

3. Look at the unhealthy eating habits�you’ve highlighted. Be sure you’ve

identified all the triggers that cause you to engage in those habits. Identify a

few you’d like to work on improving first. Don’t forget to pat yourself on

the back for the things you’re doing right. Maybe you usually eat fruit for

dessert, or you drink low-fat or fat-free milk. These are good habits!

Recognizing your successes will help encourage you to make more changes.

4. Create a list of “cues”�by reviewing your food diary to become more aware

of when and where you’re “triggered” to eat for reasons other than hunger.

Note how you are typically feeling at those times. Often an environmental

https://www.cdc.gov/healthyweight/losing_weight/eating_habits.html#Reflect
https://www.cdc.gov/healthyweight/losing_weight/eating_habits.html#Replace
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https://www.cdc.gov/healthyweight/pdf/food_diary_cdc.pdf
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“cue”, or a particular emotional state, is what encourages eating for non-

hunger reasons.

5. Common triggers for eating when not hungry are:

o Opening up the cabinet and seeing your favorite snack food.

o Sitting at home watching television.

o Before or after a stressful meeting or situation at work.

o Coming home after work and having no idea what’s for dinner.

o Having someone offer you a dish they made “just for you!”

o Walking past a candy dish on the counter.

o Sitting in the break room beside the vending machine.

o Seeing a plate of doughnuts at the morning staff meeting.

o Swinging through your favorite drive-through every morning.

o Feeling bored or tired and thinking food might offer a pick-me-up.

6. Circle the “cues” on your list that you face on a daily or weekly basis.

While the Thanksgiving holiday may be a trigger to overeat, for now focus

on cues you face more often. Eventually you want a plan for as many eating

cues as you can.

7. Ask yourself�these�questions�for�each�“cue” you’ve circled:

o Is there anything I can do to avoid the cue or situation?�This

option works best for cues that don’t involve others. For example,

could you choose a different route to work to avoid stopping at a fast

food restaurant on the way? Is there another place in the break room

where you can sit so you’re not next to the vending machine?

o For things I can’t avoid, can I do something differently that would

be healthier?�Obviously, you can’t avoid all situations that trigger

your unhealthy eating habits, like staff meetings at work. In these

situations, evaluate your options. Could you suggest or bring healthier

snacks or beverages? Could you offer to take notes to distract your

attention? Could you sit farther away from the food so it won’t be as

easy to grab something? Could you plan ahead and eat a healthy snack

before the meeting?



Replace:

1. Replace unhealthy habits with new, healthy ones. For example, in

reflecting upon your eating habits, you may realize that you eat too fast

when you eat alone. So, make a commitment to share a lunch each week

with a colleague, or have a neighbor over for dinner one night a week.

Another strategy is to put your fork down between bites. Also, minimize

distractions, such as watching the news while you eat. Such distractions keep

you from paying attention to how quickly and how much you’re eating.

2. Eat more slowly. If you eat too quickly, you may “clean your plate” instead

of paying attention to whether your hunger is satisfied.

3. Eat only when you’re truly hungry instead of when you are tired, anxious, or

feeling an emotion besides hunger. If you find yourself eating when you are

experiencing an emotion besides hunger, such as boredom or anxiety, try to

find a non-eating activity to do instead. You may find a quick walk or phone

call with a friend helps you feel better.

4. Plan meals ahead of time to ensure that you eat a healthy well-balanced

meal.

Reinforce:

Reinforce your new, healthy habits and be patient with yourself. Habits take

time to develop. It doesn’t happen overnight. When you do find yourself engaging

in an unhealthy habit, stop as quickly as possible and ask yourself: Why do I do

this? When did I start doing this? What changes do I need to make? Be careful not

to berate yourself or think that one mistake “blows” a whole day’s worth of healthy

habits. You can do it! It just takes one day at a time!

EATING BEHAVIORS

Experts believe many factors can influence our feelings about food and our eating

behaviors. These factors include:

 Cultural.



 Evolutionary.

 Social.

 Family.

 Individual.

 Economic status.

 Psychological.

Many people use food as a coping mechanism to deal with such feelings as stress,

boredom or anxiety, or even to prolong feelings of joy. While this may help in the

short term, eating to soothe and ease your feelings often leads to regret and guilt,

and can even increase the negative feelings. You aren't actually coping with the

problem causing the stress. Further, your self-image may suffer as you gain weight,

or you may experience other undesired effects on your health, such as elevated

blood sugars, cholesterol levels or blood pressure.

NUTRITIONAL REQUIREMENTS FOR ADULTS:

Man needs a wide range of nutrients which perform various functions

in the body. During adulthood nutrients are required for energy, for replacement of

wornout tissues and maintenance of body functions. Though there is no growth during

adulthood, proteins is required for the replacement of wornout tissues. The Nutritional

requirement of other age groups is sometimes extrapolated from adults` requirements.

Table 2.1 gives RDA for an adult suggested by ICMR in 2010.
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Table 2.1 ICMR recommended dietary allowances for an adult men and women-2010

Energy

Energy requirements of an adult man and woman are based on Reference Man and

Reference woman. Energy reqirements for other individuals of different body weight

and age are extrapolated.

Reference India Adult Man and woman

Reference man is between 18-29 years o age and weights 60 kg with a height of

1.73m with a BMI of 20.3 and is free from disease and physically fit for active work;

on each working day, he is engaged in 8 hours o occupation which usually involves

moderate activity, while when not at work he spends 8 hours in bed, 4-6 hours in

sitting and moving about, 2hours in walking and in active recreation or in household

duties.

Reference woman is between 18-29 years of age, non-pregnant non-

lactating, (NPNL) and weights 55 kg with a height of 1.61m and a BMI of 21.2, is free

from disease and physical fit for active work, on each working day she is engaged in 8

hours of occupation which usually involves moderate activity, while when not at work

she spends 8 hours in bed, 4-6 in sitting and moving about, 2 hours in walking and

active reaction or household duties.

An important factor which determines energy needs is the nature and

duration of physical activity, whether moderate or heavy. For those whose occupation

entails heavy work, allowances have to be higher than for those who are either

sedentary or engaged in moderate work. The allowances are made under the

assumption that the energy expenditure for non occupational activities remains

unchanged.

Protein

The average daily protein requirement of an Indian adult, in terms of a high

quality protein like milk, egg at the physiological level is estimated to be 0.5g/kg of



body weight. One gram per kilogram of body weight is the RDA for men as well as

women is suggested considering protein of mixed vegetable origin with NPU 65

relative to egg. The estimate of nitrogen losses and the amount of nitrogen need to

maintain balance have a coefficient of variation in the same individual from day to

day. The finger of 1.0g/kg body weight includes a 30per cent addition to cover this

variability.

Protein/Calorie Ratio of Diets

It is useful to concider together the protein and energy requirement on

habitual Indian diets. The protein requirement can be expressed as the ratio of protein

calories to total dietary calories (PE%). 

This concept is useful because in many population groups enough diet is not

consumed to meet energy needs resulting in energy deficit. It will be seen that a PE

per cent between 6 and 12 would meet the protein requirement of any group provided

its energy needs are met.

Fat

Recommended total fat calorie is between 15-30 per cent E(energy). In the

diets of adults in india about 20per cent energy is derived from fats at all levels of

calories intake, invisible fat furnishes about 9per cent energy and visible fat 10 per

cent. This would come to 10-20g of fat per day depending upon the level of calories

consumed.

In habitual diets of our country, which are cereals-legume based, about half

the invisible fat(6per cent energy)is composed of  linoleic acid . The expert

FAO/WHO consultation committee has placed it at 3 per cent energy. It has also been

deduced to be 5g per day. This requirement can be met even by the invisible fat

component of existing Indian diets. 

A higher level visible fat intake of 20-40g/d is recommended in accordance

with physical activity to provide energy density and palatability to the diet. A minimal

intake of 12g visible fat can meet linoleic acid requirement. 



Saturated fatty acids, cis-monosaturated fatty acid, proteins and cholesterol

can increase essential fatty acid requirement. It would appear prudent to choose the

visible or cooking fat from unsaturated vegetable oils. Blend of two or more vegetable

oils ensures the recommended intake of fatty acids. 

Minerals

After examining the evidence for calcium nutrition status of the Indian

population, the expert committee suggested an upward revision of calcium RDA from

400mg to 600mg. 

The requirement of calcium prescribed by ICMR is same for both men and

women. To meet this requirement an adult needs to take at least 300ml of buffalo`s

milk on cereals legume diet. It is suggested that a ca:p in the diet should remain 1:1.

Hence the RDA of phosphorus is 600mg. During infancy the ca:p ratio suggested is

1:1.5. Bone mass increases during childhood and adolescence and peaks between the

ages of 20 and 30 years. Peak bone mass is influenced by calcium intake. Other

factors like age, sex, genetic factors, hormonal status and exercise also influence.

After 30, the rate of withdrawal exceeds the rate of deposit; therefore establishing

healthy bone mass in childhood and early adulthood is crucial. 

Iron requirement for woman is 4mg higher than man. Iron loss through

menstruation in women of reproductive age group are 0.6mg/day on an average, when

spread over the whole month. Those who are taking vegetarian diets should ensure

adequate amounts of vitamin C for enhancing iron absorption. 

The requirements of zinc is 2.7 mg/d. To get this amount, the RDA

suggested is 12mg/d correcting individual variation. In an Indian population the Rate

of absorption is 20-25per cent.

Vitamin

The requirement of vitamin A is same for both men and women. The

conversion ratio of retinol to β-carotene is 1:8. The requirement of  B vitamin is based

on calorie requirement (0.5mg of thiamine, 0.6mg of riboflavin and 6.6mg of niacin

per 1000 calories). Hence, requirements of B vitamins are higher for moderate and

heavy workers. The previous recommendation of 2mg/d of pyridoxine of adults is

retained.



An intake of 20mg of vitamin C may be sufficient to maintain the ascorbic

acid levels in the adults. Taking into account that 50per cent of vitamin c is lost in

cooking, 40mg is suggested for all adults. Where there is minimal exposure to

sunlight, a specific recommendation of a daily supplement of 400I.U (10µg) of

vitamin D is made. The requirement of vitamin E suggested is 0.8mg/g of essential

fatty acids. This roughly works out to 8-10mg tocopherol/d depending on the edible

oil�used.�FAO/WHO�suggested�55µg�of�vitamin�K�for�adults.

Physical Activity:

 Achieve and maintain a healthy diet

 Reduces the risk of cancer & stroke

 Strengthen the muscles, bones & joints

 Control weight

 Improves sleeps

 Builds overall strength & endurance

 Relieve Stress

 Increase life span

Factors Affecting the Nutritional Requirement on Physical Activity:

Whenever, an adult attempts to do a physical activity, an important factor which

determines the energy need is nature and duration of physical activity, whether

moderate or heavy.

It is also by calculating by Basal Metabolic Rate one can know the calorie

requirement.

During the period of physical activity, the intake of protein level should be high,

and the person has to stay hydrated all time.

1. Inadequate protein leads to muscle injury

2. Poor metabolism

3. Electrolyte balance

1.Inadequate protein leads to muscle injury:



Excessive exercise creates a muscle stress and injury. This is due to lack of

proteins in the diet. Training without enough nutrition can cause loss of muscle

mass and muscle injury.

Protein is the most essential macronutrient for muscle development. It is the main

fuel supply for muscles, and it’s is made up of amino acids.

  If the muscle breakdown exceeds the protein synthesis, tearing/injury occur.

At least, 1.5-2g of protein /kg should be included in the diet in the form of lean

meat, eggs, poultry, sprouts etc

2.Poor Metabolism:

Vitamin and Mineral are involved in many of the body’s functions such as energy

production and muscle contraction.

For example, If the dietary iron is low, the person may become easily winded and

fatigued.

Electrolytes such as Sodium, helps to maintain fluid balance and too little sodium

leads to muscle cramps.

3. Electrolyte Balance:

Staying properly hydrated involves replacing of fluids last through sweat and

breathing. According to American Council on Exercise, every time when one loses

a liter of fluid through sweat during exercise, the heart rate increases by 8 beats /

minute. If fluid loss continues, the core temperature rises and become dangerously

elevated. Drinking plenty of water before or during and after exercises helps to

ensure proper fitness goals.

NUTRITIONAL PROBLEMS FOR ADULTS

Overweight and Obesity

Eating a healthy diet, along with getting enough physical activity and sleep, can

help children grow up healthy and prevent overweight and obesity. In the United

States, 19% of young people aged 2 to 19 years and 40% of adults have obesity,



which can put them at risk for heart disease, type 2 diabetes, and some cancers. In

addition, obesity costs the US health care system $147 billion a year.

Heart Disease and Stroke

Two of the leading causes of heart disease and stroke are high blood pressure and

high blood cholesterol. Consuming too much sodium can increase�blood

pressure�and the risk for�heart disease�and�stroke. Current guidelines recommend

getting less than 2,300 mg a day, but Americans consume more than 3,400 mg a

day on average.

Over 70% of the sodium that Americans eat comes from packaged, processed,

store-bought, and restaurant foods. Eating foods low in saturated fats and high in

fiber and increasing access to low-sodium foods, along with regular physical

activity, can help prevent high blood cholesterol and high blood pressure.

Type 2 Diabetes

People who are overweight or have obesity are at increased risk of type 2 diabetes

compared to those at a normal weight because, over time, their bodies become less

able to use the insulin they make. Of US adults, 88 million—more than 1 in

3—have�prediabetes, and more than 8 in 10 of them don’t know they have it.

Although incidence has decreased in recent years, the number of adults with

diagnosed diabetes has nearly doubled in the last 2 decades as the US population

has increased, aged, and become more overweight.

Cancer

An unhealthy diet can increase the risk of some cancers. Overweight and obesity

are associated with at least 13 types of cancer, including endometrial (uterine)

cancer, breast cancer in postmenopausal women, and colorectal cancer. These

cancers make up 40% of all cancers diagnosed.

https://www.cdc.gov/bloodpressure/index.htm
https://www.cdc.gov/heartdisease/index.htm
https://www.cdc.gov/stroke/index.htm
https://www.cdc.gov/diabetes/basics/prediabetes.html


Deficits in Brain Function

The brain develops most quickly in the first 1,000 days of life, from the start of

pregnancy to the child’s second birthday. Having low levels of iron during

pregnancy and early childhood is associated with mental and behavioral delays in

children. Ensuring that iodine levels are high enough during pregnancy also helps a

growing baby have the best brain development possible.

UNIT-V:

NUTRITION FOR ELDERLY (Geriatric Nutrition):

Socio economic and physiological Factors in Old Age:

Socioeconomic Status:

Socioeconomic status (SES) encompasses not just income but

also educational attainment, financial security, and subjective perceptions of social

status and social class. Socioeconomic status can encompass quality of life

attributes as well as the opportunities and privileges afforded to people within

society. Poverty, specifically, is not a single factor but rather is characterized by

multiple physical and psychosocial stressors. Further, SES is a consistent and

reliable predictor of a vast array of outcomes across the life span, including

physical and psychological health. Thus, SES is relevant to all realms of behavioral

and social science, including research, practice, education and advocacy.

SES Affects Our Society:

SES affects overall human functioning, including our physical

and mental health. Low SES and its correlates, such as lower educational

achievement, poverty and poor health, ultimately affect our society as a whole.

Inequities in health distribution, resource distribution, and quality of life are

increasing in the United States and globally. Society benefits from an increased

focus on the foundations of socioeconomic inequities and efforts to reduce the deep

gaps in socioeconomic status in the United States and abroad. Behavioral and other

social science professionals possess the tools necessary to study and identify

strategies that could alleviate these disparities at both individual and societal

levels.

SES Impacts the Lives of Older Adults:



The United States is facing unprecedented increases in the older

adult population. Americans age 65 years and over comprise nearly 13 percent�of

the U.S. population (U. S. Census Bureau, 2010). The older adult population is

projected to double between 2012 and 2060, from 43.1 to 92.0 million (U.S.

Census Bureau, 2012). As the percentage of older Americans rises, so does concern

for their economic stability.

SES is a key factor in determining the quality of life of older Americans, nearly

14.6 percent�of whom live below official poverty thresholds (DeNavas-Walt &

Proctor, 2014). Declines in health and the death of a spouse, common among older

adults, are factors that can affect financial standing. As a large proportion of the

U.S. population approaches retirement, greater demand is placed on Social

Security, and cuts in these benefits are anticipated. These circumstances place low-

income older Americans at a serious disadvantage, as they are more likely to rely

on Social Security as their main source of income.

Retirement and Income:

The majority of elder people cannot work and have fewer

options for continued income. They are at risk for rising costs of living, which may

place them at an economic disadvantage and potentially at lower levels of SES.

 In 2014, 61 percent of persons age 65 years and older received at least half of their

income from Social Security (Social Security Administration, 2016).

 By 2030, it is projected that 25 percent�of older persons will be from ethnic

minority groups. Up to 19.2 percent�of older African Americans and 18.1

percent�of older Hispanics live in poverty, compared with an estimated 8.7

percent�of older White Americans who live in poverty (Social Security

Administration, 2016).

 Social Security benefits are 90 percent of the household income of 21 percent of

elderly married couples and about 46 percent of elderly unmarried individuals

(Social Security Administration, 2015).

 Older individuals in the highest wealth decile can attribute the majority of their

wealth to pensions, housing, and other assets, which are generally absent among

those of lower SES (Butrica, Toder, & Toohey, 2008).

 Older individuals, both men and women, are working later in life and exiting the

labor force gradually (Cahill, Giandrea, & Quinn, 2013).

Health and Economic Status



Psychological Health and Well-Being:

 SES has been found to affect the psychological health of aging

individuals. Poverty is considered a risk factor for declines in mental health among

older people. Those at the lower levels of socioeconomic status are often most

likely to be diagnosed with a psychological disorder.

 Malnutrition is associated with an increased likelihood of depression for elderly

women compared to men (Kvamme, Gronil, Florholmen, & Jacobsen, 2011).

 As life expectancies rise, current population projections suggest that there will be a

significant increase in depression and dementia diagnoses among the elderly within

the next 25 years, because the primary risk factor for both mental health issues is

increasing age (Dallaire, McCubbin, Carpentier, & Clement, 2008). Psychosocial

adversity, such as economic adversity, contributes to physiological changes that

increase the susceptibility to depression (Alexopoulous, Schultz, & Lebowitz,

2005).

 Older women suffering from dementia were found to be at increased risk of

physical abuse and neglect by family caregivers. The contributing factors to elder

abuse in persons with dementia include poverty, low levels of education of both the

victim and caregiver, social isolation, and alcohol abuse by the caregiver (Racic,

Srebrenka, Ljilja, Debelnogic, & Tepic, 2006).

Nutritional Care and Dietary Modification of Old Age:

These are based on the physiological changes that take place during old age.

The nutritional requirements change after the age of 30 years.

Energy

After the age of 35 the basal metabolic rate decreases due to reduced muscle

mass and other metabolically active tissue mass. Also there is reduction in physical

activity which affects the energy needs.

The percentage of muscle tissue decreases and fat tissue increases as the age

increases. Resting metabolic rate decreases approximately 15-20 per cent over the



life span, primarily due to changes in body composition and reduction in physical

activity.

Sarcopenia, an age related loss in skeletal muscle is the result of a decline in

muscle strength. Sarcopenia contributes to changes in gait and balance and loss of

physical function. Lean body mass declines approximately 2 to 3 per cent per

decade. Body protein level in the healthy elderly is 30-40 per cent loss than that in

young adults. The average body fat percentage in males increases from about 15

per cent when young to 25 per cent.

The average body fat percentage in male increases from about 15 per cent

when young to 25 per cent at the age of 60 years. This change in  body fat is

attributable to less intense physical activity and to an alteration in testosterone and

growth hormone production that affects anabolism and lean tissue growth. 

The calorie intake should be adjusted to maintain the body weight constant.

In the case of obese the calorie intake should be adjusted to reduce the body weight

gradually to about normal level.

Energy requirement decreases with age beyond 30 years. The adjustment

factor given earlier by FAO/WHO/UNU is adopted for Indians are used for

computing the energy requirements of different age periods. ICMR energy

requirements of adults.

Energy cost of an activity per minute

Physical Activity Ratio =

Energy cost of basal metabolism per minute

PAR Values: Sedentary – 1.53, Moderate – 1.8; Heavy 2.3

Although the energy requirements decrease, the requirements for protein, vitamins

and minerals fo not diminish.

Carbohydrate

An impaired glucose tolerance in the elderly can lead to hypoglycaemia,

hyperglycaemia and type II diabetes mellitus. Insulin sensitivity can be enhanced

by balanced energy intake, weight management and regular physical activity.



Emphasis is placed on increasing the consumption of complex carbohydrates and

controlling the intake of simple sugars. Whole grain cereals and pulses should be

included in the diet.

It is necessary that at least 50 per cent of calories are derived from

carbohydrates.

Since caloric requirements are reduces, carbohydrates intake is also reduced.

Protein

As people age there is a decrease in skeletal tissue mass. This results in

decrease in store of protein provided by skeletal muscle and may be inadequate to

meet the needs for proteinsynthesis. Hence the dietary protein intake is more

important to meet essential needs.

A protein intake of 1.0 per kilogram, the normal adult requirement, is safe

during old age. Since caloric requirements are decreased without the corresponding

decrease in protein, the food should be protein rich compared to normal adult food.

To meet this adequate quantities of protein foods such as milk and curd can be

included.

Due to decreased appetite and poor digestion, old people are likely to

consume less protein. The serum albumin level is the most reliable indicator of

protein nutriture. Deficiency of protein results I oedema, anaemia and lowered

resistance to infection. Infection, altered gastrointestinal nitrogen utilisation and

increase nitrogen excretion.

Of the total caloric intake 11-12 per cent should be from protein.

Lipids

Epidemiological studies show that dementia and cardiovascular may share

risk factors including high intakes of dietary total fat, high saturated fat, high ꙍ-

6:ꙍ-3 fatty acid ratio and low fish intake.

Emphasis should be placed on reducing the intake of saturated fat and

choosing monounsaturated or polyunsaturated fat sources. Elders who takes

sufficient ꙍ-3 fatty acids, have better visual acuity, ꙍ-3 fatty acids may help in



conditions such as hair loss, impairment of vision, improper digestion and gas,

poor kidney function, tissue inflammation, osteo-arthritis, painful joints and

muscles and mental depression.

Minerals

Calcium needs during old age increases. Women over 50 years of age who

are not reveivingestrogens require more calcium as there is increases losses

resulting in demineralisation of bone and osteoporosis. For women over fifty, 800

mg/day is recommended for the following reasons:

a) Calcium is available only from a limited numbers of foods

b) To compensate age-related bone loss and to improve calcium balance

c) To decrease the prevalence of fractures and dental decay

The physiology of calcium homeostasis in ageing men over 65 is similar to that

of women wit respect to the rate of bone loss. Calcium absorption efficiency

decreases, vitamin D levels decline and hence men also require more calcium.

Milk is an important source of calcium for elderly as it is in the diet of the

young. Wise provisions for calcium throughout life may go far in assuming an

above average measure of health, an increase in vitality and perhaps in the

lengthened prime of life. As caloric requirement decreases, total food consumption

decreases, hence calcium supplements are essential.

The iron deficiency seen in the elderly is due to inadequate iron intake, blood

loss due to chronic disease and/or reduced non-heame iron absorption secondary to

achlorhydria of atrophic gastritis. Iron absorption per se does not appear to decline

significantly with age. Vitamin C deficiency may also impair iron absorption.

Mild anaemia affects the health of old people due to less efficient circulation of

blood. Iron intake should be adequate to prevent anaemia. Iron requirement can be

same as adult man, 30 mg. If there is anaemia, supplemental iron can be given.

Consumption of liver once or twice a week is effective in combating such a

tendency. Particular emphasis may be placed upon the inclusion of those green

leafy vegetables which are good source of iron like mayalu, cauliflower greens and

agathi and whole grain or enriched breads and to certain iron rich dry fruits, and

use of iron fortified salt.



There is no evidence that moderate sodium restriction will delay or prevent the

onset of cardiovascular disease. It is believed that great restriction of sodium

should not be attempted except under the advice of a physician in the treatment of

specific disease condition. In fact, moderate amount of salt helps to improve the

palatability and thus the acceptability to the diet.

Some features of old age such as delayed wound healing, decreased taste

sensitivity and anorexia is also findings associated with zinc deficiency. However,

healthy elderly subjects have been shown to be in zinc balance despite an apparent

low dietary intake. Older people who avoid flesh foods may be at increased risk of

poor zinc status.

Vitamins

Elderly people are at risk for vitamin D deficiency due to decreased

exposure to sunlight or decrease in renal mass. Prudent dietary supplementation

with calcium and vitamin D improves bone density and may prevent fractures in a

healthy elderly population. Recent studies have indicated that people with

Parkinson’s disease are likely to have how low vitamin D levels.

Stress, smoking and some medications can increase vitamin C requirement.

The antioxidant vitamins, such as vitamin E, carotenoids and vitamin C have been

promoted as agents that enhance the health of the elderly. Vitamin C may be

protective against cataract at an intake level of between 150 and 250 mg per day

which is possible to achieve from dietary sources alone. Vitamin E has also been

found to be a potent nutrient for reducing the decline in cellular immunity that

occur in the elderly. Changes in immune system can be overcome by taking 200

mg of vitamin E. Protection form DNA damage enhances the body’s self defence

mechanisms.

Requirements for the vitamin B12 are increased in many elderly persons

owing to atrophic gastritis which interferes with absorption. Alcoholic and liver

dysfunction is additional risk factors for a deficiency of vitamin B12. It has a

significant role in immune function. Alcoholic is a risk factor for folate deficiency.

Severe deficiency of folic acid in the elderly may result in anaemias and elevated

serum homocysteine levels a risk factor for cardiac disease. Diets are often lacking

in folate, so consumption of folate rich foods should be encouraged.



The usual causes of vitamin B₁₂ deficiency are atrophic gastritis and

bacterial overgrowth, which decrease absorption and can lead to pernicious

anaemia.

Recent research has shown that increased serum levels of vitamins and folate

confer protection against elevated serum homocysteine, an independent risk factor

for cardiovascular disease, depression and certain neurologic deficits.

A recent study found that patients with early stage Alzheimer’s disease

consumed less vitamin K. Consumption of green leafy vegetables may supply

enough vitamin K during old age.

Supplementation with vitamins, carotenoids and polyunsaturated fatty acids

provides protection against ultraviolet light. An increase in delayed type

hypersensitivity skin responses after supplementation with nutrients has proven

beneficial in elderly people. Supplementation may boost cell-mediated immunity.

All vitamin requirements remain the same as the adult requirement.

Water

It is essential for the older person as it is for the younger individual. The

kidney can function more adequately when there is sufficient fluid (1.5 litres) to

eliminate the waste solids. Water stimulates peristalsis and thus aids in combating

constipation. Water can be consumed as such or in the form of butter milk, fruit

juices, porridge and soups.

Some elderly individuals may have a fading sense of thirst and may go for

long periods without fluid. Others avoid liquid for fear of incontinence.

Dehydration can result in mental confusion, headache and instability. Elderly

should be advised to consume some fluid at regulr intervals even if they are not

thirsty.

Fibre

Fibre stimulates peristalsis. There is great enthusiasm to encourage the

consumption of fibre containing food but any increase should be gradual otherwise

bowel discomfort, distension and aged, the fibre of tender vegetables, fruits will

make easier the passage of the food mass down the intestinal tract.



Fibre also helps in reducing cholesterol which may reduce the incidence of

atherosclerosis. Excess of fibre may reduce the absorption of iron and certain trace

elements.

Diseases like diabetes, atherosclerosis, hypertension, cataract formation,

Parkinson’s disease and cancer and disability disorders like bone fractures, arthritis

and strokes may affect nutrient requirements, intake, digestion, absorption,

metabolism and excretion.
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