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Objectives: To enable the students to: 

1. Learn the principles of meal planning. 

2. Plan & prepare meals for the family members at different income levels. 

3. Plan meals for special groups - infants, preschoolers, adolescents, pregnant & nursing mothers

and the aged. 

UNIT: I

Nutrition in Pregnancy and Lactation

Nutritional status and general health, Physiological changes in pregnancy, Foetal under nutrition

and consequence,  Energy and calorie  relationship in pregnancy, Weight  gain protein vitamin

mineral nutrition in pregnancy. Nutritional status and physiological changes during pregnancy

and nutritional requirements. Complications Role of specific nutrients in pregnancy.

Lactation: Composition of breast milk , Importance of colostrums, RDA for lactating mother

UNIT: II

Nutrition during early childhood

Infancy:  Nutritional  status  of  infancy,  Growth  monitoring,  Nutritional  allowances,  Breast

feeding- importance, Weaning,  Feeding premature infants, Low birth weight babies and their

nutritional care. Breast feeding Vs Bottle feeding

Pre-school  age:  Nutritional  requirements,  growth  and  diet  prevalence  of  malnutrition,

Malnutrition and mental development, food habit, RDA

UNIT: III

Nutrition during school age and adolescence:



School  age:  Physical  development  and  nutritional  status, Food  habits  and  nutritional

requirements.

Adolescent:  Pattern  of  growth,  nutritional  need and food habit,  Behavioural  modification  to

combat  malnutrition.  Factors affecting food choices Nutritional  problems among adolescence

Eating disorders

UNIT: IV

Nutrition for adult:

Factors influencing Nutritional requirements based on physical activity

UNIT: V

Nutrition for Elderly (Geriatric nutrition)

Socio economic and physiological factors of the aged and nutritional care of elderly. Dietary

modification for old age.

UNIT-I:
NUTRITION IN PREGNANCY:

Nutritional Status and general health:

                Pregnancy is a physiological state. In India, it is
observed  that  diets  of  women  from  the  low  socioeconomic
groups are essentially similar during prepregnant, pregnant and
lactating  periods.  Consequently,  there  is  widespread  maternal
malnutrition  leading  to  high  prevalence  of  low  birth  weight
infants and very high maternal mortality. Additional foods are
required to improve weight gain in pregnancy (10-12 Kg) and
birth weight of infants (about 3 Kg). It  is hence important to



ensure provision of extra food and healthcare to pregnant and
lactating women.

Physiological changes:

                         Total plasma volume in a nonpregnant women
averages 2600ml.  By 34,weeks it  is  about  50 percent  greater
than it was it conception. If the plasma volume does not increase
up to the standard value, there is risk for still birth, abortion and
low weight babies.

                         The expansion of blood volume is required to
allow the circulation of blood through the placenta and allow it
carry nutrients  and oxygen to the fetus  and metabolic  wastes
away  from the  foetus.  Blood  volume  expands  by  50  percent
resulting  in  a  decrease  in  haemoglobin  levels,  blood  glucose
values and serum levels of albumin, other serum proteins and
water  soluble  vitamins.  The  decline  in  serum albumin  levels
contributes to a tendency for extracellular water to accumulate
during  pregnancy.  The  decrease  in  water  soluble  vitamin
concentration makes determination of an inadequate intake or a
deficient  nutrient  state  difficult.  By  contrast,  serum
concentrations of fat soluble vitamins and other lipid fractions,
such as triglycerides, cholesterol and free fatty acids increase.

                          There is a decreased ability to taste saltiness.
This may infact, be a physiologic mechanism for increasing salt
intake. Increased progesterone level relaxes the uterine muscle
to allow expansion with fetal growth. Gastrointestinal motility
diminishes,  to  allow  for  increased  absorption  of  nutrients.
Additionally, a relaxed lower oesophageal sphincter can cause
regurgitation and heart burns.



                          Increased blood volume produces a high
glomerular filtration rate.  It  appears that the renal tubules are
unable to adjust completely and a percentage of nutrients that
would  have  been  reabsorbed  in  the  nonpregnant  women  are
excreted in the urine. Increased amounts of amino acids, glucose
and water soluble vitamins may appear in the urine. This may be
a reason for the increased number of urinary tract infections seen
in pregnant women.

                         The ability to excrete water is lowered and
oedema in the legs and legs and ankles is common and normal.

                       Less than half of the total weight gain resides in
the fetus, placenta and aminiotic fluid; the remainder is found in
maternal reproduction tissues, fluid, blood and maternal stores, a
component composed largely of body fat. Gradually increasing
subcutaneous fat in the abdomen, back and upper thigh serves as
an energy reserves for pregnancy and lactation.

                        Increased weight gain during pregnancy is
associated  with  increased  birth  weight  and  a  progressive
decrease in the number of  LBW (Low Birth Weight)  infants.
High  oestrogen  levels  during  pregnancy  promote  a  gynecoid
type of fat distribution.  

Fetal under nutrition and consequence:

                         Nutrition is the major intrauterine environmental
factor that alters expression of the fetal genome and may have
lifelong  consequences.  This  phenomenon,  termed  “fetal
programming,” has led to the recent theory of “fetal origins of
adult  disease.”  Namely,  alterations  in  fetal  nutrition  and
endocrine status  may result  in developmental  adaptations that



permanently change the structure, physiology, and metabolism
of the offspring, thereby predisposing individuals to metabolic,
endocrine,  and  cardiovascular  diseases  in  adult  life.  Studies
show that both maternal undernutrition and overnutrition reduce
placental-fetal  blood  flows  and  stunt  fetal  growth.  Impaired
placental  syntheses  of  nitric  oxide  (a  major  vasodilator  and
angiogenesis  factor)  and  polyamines  (key  regulators  of  DNA
and  protein  synthesis)  may  provide  a  unified  explanation  for
intrauterine growth retardation in response to the 2 extremes of
nutritional problems with the same pregnancy outcome. There is
growing evidence that maternal nutritional status can alter the
epigenetic  state (stable alterations of  gene expression through
DNA  methylation  and  histone  modifications)  of  the  fetal
genome.  This  may  provide  a  molecular  mechanism  for  the
impact  of  maternal  nutrition  on  both  fetal  programming  and
genomic imprinting. Promoting optimal nutrition will not only
ensure optimal fetal development, but will also reduce the risk
of chronic diseases in adults.

Energy and Calorie relationship:

                            Pregnant Women needs to eat for two during
pregnancy  is  a  common  misconception  among  many  people.
While  she don’t  need to  stack up on an extra  plate  for  your
developing baby, they will need to increase the intake of calories
during pregnancy slightly. An average person may consume up
to 2000 calories daily,  depending on their activity levels,  age
and  weight.  However,  the  calorie  consumption  needs  to  be
increased  for  pregnant  women  to  get  through  the  term  and
provide enough nourishment to the little life in their wombs. 

Calories Needed in the First Trimester:



                         Pregnant women may stick to your usual calorie
intake during for their first trimester; they don’t need to make
drastic  changes  to  her  diet.  However,  some  women  may
experience weight loss due to morning sickness. An additional
100 calories during the first trimester can help keep a continuous
supply of nutrients to the body. Morning sickness also tends to
dehydrate,  so  ensure  you  drink  plenty  of  water  and  stay
sufficiently hydrated throughout her pregnancy.

Calories Needed in the Second Trimester:

                           Pregnant Women step into the second trimester,
may notice that her appetite has increased as baby needs more
nutrients  to  develop.  It’s  when  women  need  to  pay  proper
attention to  what  the women eating daily.  Ideally,  during the
second trimester, she will need an additional 300 to 350 calories
per day, bringing your total daily calorie count to about 2300 to
2500.

Calories Needed in the Third Trimester:

                           Pregnant Women will need an additional 300
calories in the third trimester to supplement the nutritional needs
of their growing baby. The third trimester may bring in bouts of
heartburn and make it difficult to eat. They can overcome this by
breaking up her meals into smaller portions throughout the day.
A glass of milk may also help to alleviate heartburn.

Weight Gain Protein vitamin mineral in pregnancy:

Weight Gain:



                          All pregnancies should be started with BMI of
20-26 because maternal  and fetal  consequences occur at  both
extremes. Optimal Weight gain is about 11 to 13 Kg. About 900
to 1800 g is an average gain during the first trimester. Thereafter
450g/  week  during  the  remainder  of  the  pregnancy  is  usual.
Sharp sudden increase in weight after 20th week of pregnancy,
which may indicate excessive, abnormal water retention should
be  watched.  Weight  reduction  should  never  be  undertaken
during pregnancy. Excessive weight gain places an extra strain
on the organs and increases the incidence to toxaemia. It is not
correct for the mother to think that low gain in weight results in
smaller baby which is easy to deliver. 

Protein:

                         Pregnancy is an anabolic state. Protein and
nitrogen  metabolism  adapt  early  and  gradually  throughout
healthy pregnancy to provide for tissue growth. Well-nourished
women are estimated to accumulate an extra 500 g to 1 kg of
protein during pregnancy, almost half of which is maternal lean
body mass, whilst the rest lies within the fetus and reproductive
tissues.

                        In the United Kingdom the advised increment of
dietary  protein  has  been  calculated  to  increase  gradually
throughout pregnancy to 8.5 g/day at term, but this does not take
into  account  reduced  hepatic  metabolism  of  branched  chain
amino acids and hence reduced urea synthesis. The rate of urea
synthesis declines by 30% during the first trimester and by 45%
during the third trimester, hence serum urea concentration falls,
providing more nitrogen for protein synthesis.



Vitamins and micronutrients:

                       In many parts of the developing world
micronutrient  deficiencies  are  endemic  and  have  serious
consequences for fetal, neonatal, and maternal well-being, e.g.
hypothyroidism due to iodine deficiency and night blindness due
to vitamin A deficiency. Such deficiencies are rare in developed
countries.

                        Calculated increments in the recommended daily
allowance of specific nutrients are derived from estimates of the
cost  of  fetal  growth  and  increased  maternal  metabolism.
However,  these  calculations  do  not  usually  take  account  of
maternal metabolic adaptations aimed to minimize the need for
extra  nutrients.  For  example,  intestinal  absorption  of  calcium
increases in well-nourished women and the need for an increase
in dietary calcium diminishes. Conversely, increased folic acid
excretion leads to an underestimate of folic acid requirements.
Furthermore, individual micronutrients interact with each other
and changes to one may have a detrimental effect on the activity
of another.

                        It is now widely accepted that supplemental folic
acid (400 µg/day) during the first trimester reduces the risk of
neural  tube  defects.  With  this  exception,  extra  vitamins  and
micronutrients  are  not  necessary  for  well-nourished,  healthy
pregnant  women  who  eat  a  balanced  diet.  Indeed,  excessive
amounts of certain micronutrients can be harmful to the fetus.
The situation is  quite  different  for  undernourished women of
countries in the developing world.

Vitamin A:



                     Vitamin A is a lipid-soluble vitamin essential for
healthy embryogenesis and fetal growth. Preformed vitamin A is
found  in  dairy  products  and  liver,  the  recommended  daily
allowance during pregnancy being 2000 to 2700 IU/day (670–
899 retinol equivalents; RE). Vitamin A deficiency is endemic
in some parts of the world and maternal vitamin A supplements
of 6000 to 8000 IU/day (2000–2670 RE/day) result in a small
increase in birth weight. However, excessive doses of vitamin A
(>15 000 IU/day or 5000 RE/day) or supplements of more than
10 000 IU/day, are teratogenic, and drugs that are derived from
vitamin  A,  such  as  the  retinoids,  are  associated  with  an
estimated  25-fold  increased  risk  of  fetal  malformation.  It  is
therefore recommended that the daily dose of vitamin A should
not exceed 5000 IU/day (1665 RE/day) during pregnancy.

                     The carotenoids (β-carotene), which are precursors
to vitamin A, do not appear to be teratogenic and are now being
substituted  for  preformed  vitamin  A  in  multivitamin
preparations. In general, vitamin A supplements are unnecessary
for well-nourished women and potentially harmful to the fetus.
Breast milk is rich in vitamin A, and is important for neonatal
immunity.

Thiamine (vitamin B1):

                    Thiamine deficiency is endemic in some developing
countries,  but  is  also  a  global  problem  in  women  with
hyperemesis gravidarum. Severe and persistent vomiting during
pregnancy  leads  to  thiamine  deficiency  and  can  cause
Wernicke’s  encephalopathy,  hence  thiamine  replacement  is
essential for women with this condition.



Vitamins C and E:

                    Serum vitamin C levels fall by about 50% during
pregnancy, hence it was previously recommended that this was
supplemented.  Furthermore,  the  antioxidant  properties  of
vitamins  C  and  E  were  thought  to  reduce  the  risk  of  pre-
eclampsia, but this is not the case. Indeed, at high doses (vitamin
C 1 g/day and vitamin E 400 IU/day) these vitamins increase the
risk  of  babies  being  born  with  a  low birth  weight  and  their
supplementation is not justified in pregnancy.

Iodine:

                    More than 800 million people live in iodine-
deficient  areas.  Inadequate  dietary  iodine  leads  to  maternal
hypothyroidism, which in turn is detrimental to in utero growth
and development. Supplemental iodine, which is added to salt in
most developed countries, can prevent these consequences.

Zinc:

                    Zinc deficiency is associated with intrauterine
growth restriction and teratogenesis. Maternal zinc levels remain
stable during pregnancy through increased intestinal absorption.
Excess iron supplements, smoking, alcohol abuse, or subsistence
cereal diets high in phytate can all inhibit zinc absorption: under
such conditions pregnant women may benefit from 25 mg zinc
daily.

Iron:



                    During pregnancy expansion in plasma volume
exceeds  the  increase  in  red  cell  mass,  causing  a  fall  in
haemoglobin concentration. Healthy pregnant women not taking
iron supplements drop their haemoglobin from 13.3 g/dl to 11.0 
g/dl by 36 weeks gestation. The minimum incidence of low birth
weight (<2500 g at term) and preterm labour is associated with
maternal haemoglobin in the range 9.5 to 10.5 g/dl, which in the
nongravid state would indicate anaemia, but supplemental iron
is  probably  unnecessary  in  pregnancy  unless  the  mean
corpuscular  volume  is  less  than  84 fl.  A  meta-analysis  of
randomized  controlled  trials  examining  the  benefit  of
supplemental iron found a significant reduction in the proportion
of  women  with  haemoglobin  levels  less  than  10 g/dl,  but  no
effect—beneficial or harmful—on maternal or fetal outcome.

                        Anaemia of multiple causes is endemic in many
developing nations, and the risk of maternal death is increased
with severe anaemia (haemoglobin <7.0 g/dl), a condition where
supplemental iron is unlikely to have much effect. However, in
such countries mild to moderate anaemia can be prevented with
iron  and folate  supplementation  and has  improved  pregnancy
outcome, and multiple micronutrient supplements may be even
more beneficial. Many developing countries advocate a policy
of iron and folic acid supplementation for all pregnant women.
More studies are necessary to monitor the effects of this policy
on maternal and perinatal outcome. 

Calcium:

                        The growing fetus gains about 50 mg calcium per
day by mid pregnancy and about 300 mg/day at term, and the



breastfed infant receives about 250 mg of calcium in breast milk
each day. The recommended daily allowance of calcium during
pregnancy and lactation is 1.2 g/day, but women with much less
dietary  calcium  undergo  metabolic  adaptations  to  meet  the
demands of pregnancy and lactation without any detriment to
their health or that of the fetus.

                        During pregnancy, maternal calcium absorption
increases  twofold,  stimulated  by  increased  1,25-
dihydroxyvitamin  D  (calcitriol)  activity  due  to  placental
synthesis  of  calcitriol  and  increased  renal  1α-hydroxylase
activity.  Although  urinary  calcium  excretion  doubles  during
pregnancy,  fasting  urinary  calcium  excretion,  corrected  for
increased creatinine clearance, is unchanged. The concentration
of parathyroid hormone falls during pregnancy, suggesting that
the pregnant woman receives enough calcium for her growing
fetus. There are two caveats: one is the pregnant adolescent who
needs to meet the demands of her own growth as well as that of
the fetus; the other is the benefit of supplemental calcium for
women on a low-calcium diet, but not those on a normal calcium
diet, to prevent pre-eclampsia.

                        Following delivery, circulating calcitriol
concentrations return to nonpregnant levels. During the first 3 to
6 months of breastfeeding mineralization of the maternal axial
skeleton declines by about 3 to 5%, recovering after 6 months
whether or not breastfeeding continues. Calcium supplements of
1 g/day  given  to  lactating  women  do  not  prevent  bone
demineralization or improve the calcium concentration of breast
milk, even if the woman is on a low-calcium diet. Furthermore,
repeated long  periods  of  breastfeeding  in  women with  a  low



calcium intake  do not  contribute  to  osteoporosis  in  later  life.
Fetal  programming -  the  influence  of  fetal  nutrition  on  adult
disease

                        Epidemiological studies have found that low birth
weight  due  to  intrauterine  growth  restriction,  rather  than
prematurity,  is  associated  with  an  increased  risk  of
cardiovascular  disease  in  adulthood.  It  is  hypothesized  that  a
poorly growing fetus makes metabolic adaptations in utero to
optimize growth and development. Despite these physiological
adaptations, driven in part by insulin-like growth factors, birth
weight  remains  low,  and  because  of  them  the  individual  is
indelibly programmed to insulin-resistance syndromes that are
detrimental to long-term cardiovascular health.

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.



Role of Specific Nutrient during Pregnancy:

Importance of eating Folate-Rich Foods:

 Folic acid is essential for the synthesis of haemoglobin.
 Folic acid deficiency leads to macrocytic anaemia.
 Pregnant women need more of folic acid.
 Folic  acid  supplements  increase  birth  weight  and reduce

congenital anomalies.
 Green leafy vegetables,  legumes, nuts and liver are good

sources of folic acid.
 500 mg (0.5mg) folic acid supplementation is advised pre-

conceptionally and throughout pregnancy for women with
history of congenital anomalies (neural tube defects, cleft
palate).

Importance of eating Iron-Rich Foods:

 Iron is needed for haemoglobin synthesis, mental function
and to provide immunity against diseases.

 Deficiency of iron leads to anaemia.
 Iron  deficiency  is  common  particularly  in  women  of

reproductive age and children.
 Iron  deficiency  during  pregnancy  increases  maternal

mortality and low birth weight infants.
 In  children,  it  increases  susceptibility  to  infection  and

impairs learning ability.
 Plant foods like green leafy vegetables,  legumes and dry

fruits contain iron.
 Iron  is  also  obtained  through  meat,  fish  and  poultry

products.



 Iron bio-availability is poor from plant foods but is good
from animal foods.

 Vitamin C - rich fruits like gooseberries (Amla), guava and
citrus improve iron absorption from plant foods.

 Beverages  like  tea  bind  dietary  iron  and  make  it
unavailable. Hence, they should be avoided before during
or soon after a meal.

 Commonly  consumed  plant  based  diets  provide  around
18mg of iron as against recommended intake of 35mg per
day. Therefore, supplementation of iron (100 mg elemental
iron,  0.5  mg  folic  acid)  is  recommended  for  100  days
during  pregnancy  from  16th  week  onwards  to  meet  the
demands of pregnancy.

COMPLICATIONS:

ANAEMIA:

            When you're pregnant, you may develop anemia. When
you have  anemia, your blood doesn't have enough healthy red
blood cells to carry oxygen to your tissues and to your baby.

             During pregnancy, your body produces more blood to
support the growth of your baby. If you're not getting enough
iron or certain other nutrients, your body might not be able to
produce the amount  of  red  blood cells it  needs to  make this
additional blood.

              It's normal to have mild anemia when you are pregnant.
But you may have more severe anemia from low iron or vitamin
levels or from other reasons.



           Anemia can leave you feeling tired and weak. If it is
severe but goes untreated, it can increase your risk of serious
complications like preterm delivery.

Types of Anemia During Pregnancy:

               Several types of anemia can develop during pregnancy.
These include:

 Iron-deficiency anemia
 Folate-deficiency anemia
 Vitamin B12 deficiency :

Iron-deficiency anemia. This type of anemia occurs when the
body doesn't have enough iron to produce adequate amounts of
hemoglobin.  That's  a  protein  in  red  blood  cells.  It  carries
oxygen from the lungs to the rest of the body.

In  iron-deficiency  anemia,  the  blood  cannot  carry  enough
oxygen to tissues throughout the body.

Iron  deficiency is  the  most  common  cause  of  anemia  in
pregnancy.

Folate-deficiency anemia. Folate is the vitamin found naturally
in certain foods like green leafy vegetables A type of B vitamin,
the body needs folate to produce new cells, including healthy
red blood cells.

During  pregnancy,  women  need  extra  folate.  But  sometimes
they don't get enough from their diet. When that happens, the
body  can't  make  enough  normal  red  blood  cells  to  transport
oxygen to tissues throughout the body. Man made supplements
of folate are called folic acid.



Folate  deficiency  can  directly  contribute  to  certain  types  of
birth defects, such as neural tube abnormalities (spina bifida)
and low birth weight.

Vitamin B12 deficiency. The body needs vitamin B12 to form
healthy red  blood cells.  When a  pregnant  woman doesn't  get
enough  vitamin  B12  from  her  diet,  her  body  can't  produce
enough healthy  red  blood  cells.  Women who don't  eat  meat,
poultry,  dairy  products,  and  eggs  have  a  greater  risk  of
developing  vitamin  B12  deficiency,  which  may  contribute  to
birth defects, such as neural tube abnormalities, and could lead
to preterm labor.

Blood loss during and after delivery can also cause anemia.

CONSTIPATION:

                Constipation is not always related to an underlying
condition. It may be caused by:

 Insufficient quantities of fibre and water in meals
 Changes in diet or normal activities
 Physical inactivity
 Holding stool for long periods even with the urge
 Drugs  such  as  narcotics,  antidepressants,  and  anti-  acids

(especially those rich in Ca and Al) 
OEDEMA:

                 Mild, physiologic oedema is usually present in the
extremities  in  the  third  trimester.  The  swelling  of  the  lower
extremities  may  be  caused  by  the  pressure  of  the  enlarging
uterus on the veins returning fluid from the legs. This normal
oedema requires no sodium restriction or other dietary changes.

DIABETES:



                  Getting pregnant with type 2 diabetes  can result in a
number of risks and complications making it difficult for both
the mother and the child throughout pregnancy. Since diabetes is
known to affect the important organs, it poses a greater risk if it
continues to be undetected and uncontrolled. This can then result
in:

 Presence of an  infection in the urinary tract causing fever
and increase in body temperature.

 A build-up of various ketone bodies that are harmful to the
pregnancy.

 Hypertension and elevated blood pressure, resulting in fluid
retention.

 Numbness in the hands accompanied by tingling, similar to
carpal tunnel syndrome

 Swollen limbs and facial features.
 Traces of protein being present in the urine.
 Preterm delivery or necessary to carry out an  emergency

caesarean.
                       While these risks are primarily affecting the
mother, the baby is not spared from its effects and can have to
face a number of  conditions.  The child is  at  a  higher risk of
developing obesity later on in life and is susceptible to getting
diabetic as well. The immunity system takes a hit, with chances
of the newborn contracting jaundice easily. The baby might also
have low sugar levels, requiring immediate glucose to be given,
or even high sugar levels which usually cause a lot of fat to be
collected in the shoulders and the torso of the child.

http://parenting.firstcry.com/articles/urinary-tract-infection-uti-during-pregnancy/?ref=interlink
http://parenting.firstcry.com/articles/emergency-c-section/?ref=interlink
http://parenting.firstcry.com/articles/emergency-c-section/?ref=interlink
http://parenting.firstcry.com/articles/preterm-labour-causes-signs-and-treatment/?ref=interlink
http://parenting.firstcry.com/articles/protein-in-urine-during-pregnancy/?ref=interlink
http://parenting.firstcry.com/articles/carpal-tunnel-syndrome-in-pregnancy/?ref=interlink
http://parenting.firstcry.com/articles/high-bp-in-pregnancy-causes-symptoms-treatment/?ref=interlink


Lactation:

Composition of Milk

Breast milk contains complex proteins, lipids, carbohydrates and
other biologically active components. The composition changes 
over a single feed as well as over the period of lactation. 

Colostrum vs breastmilk

During the first few days after delivery, the mother 
produces colostrum. This is a thin yellowish fluid that is the 
same fluid that sometimes leaks from the breasts during 
pregnancy. It is rich in protein and antibodies that provide 
passive immunity to the baby (the baby's immune system is not 
fully developed at birth). Colostrum also helps the newborn's 
digestive system to grow and function properly.

Colostrum will gradually change to become mature milk. In the 
first 3–4 days it will appear thin and watery and will taste very 
sweet; later, the milk will be thicker and creamier. Human milk 
quenches the baby's thirst and hunger and provides the proteins, 
sugar, minerals, and antibodies that the baby needs.

The level of Immunoglobulin A (IgA) in breast milk remains 
high from day 10 until at least 7.5 months post-partum. Human 
milk contains 0.8% to 0.9% protein, 4.5% fat, 7.1% 
carbohydrates, and 0.2% ash (minerals).[38] Carbohydrates are 
mainly lactose; several lactose-based oligosaccharides have been
identified as minor components. The fat fraction contains 
specific triglycerides of palmitic and oleic acid (O-P-O 
triglycerides), and also lipids with trans bonds (see: trans fat). 
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The lipids are vaccenic acid, and Conjugated linoleic 
acid (CLA) accounting for up to 6% of the human milk fat. The 
principal proteins are alpha-lactalbumin, lactoferrin (apo-
lactoferrin), IgA, lysozyme, and serum albumin. In an acidic 
environment such as the stomach, alpha-
lactalbumin unfolds into a different form and binds oleic acid to 
form a complex called HAMLET that kills tumor cells. This is 
thought to contribute to the protection of breastfed babies 
against cancer. Non-protein nitrogen-containing compounds, 
making up 25% of the milk's nitrogen, include urea, uric 
acid, creatine, creatinine, amino acids, and nucleotides. Breast 
milk has circadian variations; some of the nucleotides are more 
commonly produced during the night, others during the day. 
Mother's milk has been shown to supply endocannabinoids (the 
natural neurotransmitters that cannabis simulates)  Breast milk is
not sterile, but contains as many as 600 different species 
of various bacteria, including beneficial Bifidobacterium breve, 
B. adolescentis, B. longum, B. bifidum, and B. dentium, which 
contribute to colonization of the infant gut.[51] As a result, it can 
be defined as a probiotic food, depending on how one defines 
“probiotic”.[52] Breast milk also contains a variety of somatic 
cells and stem cells and the proportion of each cell type differs 
from individual to individual.[53][54] The somatic cells are 
mainly lactocytes and myoepithelial cells derived from the 
mother's mammary glands. The stem cells found in human 
breast milk have been shown to be able to differentiate into a 
variety of other cells involved in the production of 
bodily tissues and a small proportion of these cross over the 
nursing infant's intestinal tract into the bloodstream to reach 
certain organs and transform into fully functional cells. Because 
of its diverse population of cells and multifarious functions, 
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researchers have argued that breast milk should be considered a 
living tissue.[53]

Breast milk contains a unique type of sugars, human milk 
oligosaccharides (HMOs), which are not present in infant 
formula. HMOs are not digested by the infant but help to make 
up the intestinal flora. They act as decoy receptors that block the
attachment of disease causing pathogens, which may help to 
prevent infectious diseases. They also alter immune 
cell responses, which may benefit the infant. 

Composition of human breast milk

 (g/100 ml)

cholesterol 0.016

Protein (g/100 ml)

total 1.1

casein 0.4

a-lactalbumin 0.3

lactoferrin (apo-lactoferrin) 0.2

IgA 0.1

IgG 0.001
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lysozyme 0.05

serum albumin 0.05

β-lactoglobulin –

Carbohydrate (g/100 ml)

lactose 7

oligosaccharides 0.5

Minerals (g/100 ml)

calcium 0.03

phosphorus 0.014

sodium 0.015

potassium 0.055

chlorine 0.043

Breast milk contains complex proteins, lipids, carbohydrates and
other biologically active components. 



UNIT: II

Nutrition during early childhood

Nutritional status of infancy:

        As growth during infancy is very rapid, dietary adaptation
is  required.  During  early  infancy,  much  of  the  nutrient
requirements are met by breast feeding and the RDA of an infant
is based on composition of breast milk.

ICMR Recommended Dietary Allowances for Infants-2010

NUTRIENT MONTHS
0-6 6-12

Energy (kcal/kg) 92 80
Protein (g/kg) 1.16 1.69
Visible Fat (g) __ 19
Calcium (mg) 500 500
Iron (mg) 46 (μg/kg) 05
Vitamin A

 Retinol (μg)
 Β-carotene

(μg)

350
2800

350
2800

Thiamine (mg) 0.2 0.3
Riboflavin (mg) 0.3 0.4
Niacin (μg/kg) 710 650
Pyridoxine (mg) 0.1 0.4



Ascorbic Acid (mg) 25 25
Dietary Folate (μg) 25 25
Vitamin B12 (μg) 0.2 0.2
Magnesium (mg) 30 45
Zinc (mg) __ __

Energy:

        The current estimate of energy requirement of infants is
lower by 11-20 percent than the 1998 estimates. Studies reveal
that basal and total energy requirements for infants are higher
than  adults  per  unit  body  weight.  Infants  require  92  Kcal/kg
body weight  whereas an adult  requires  only 40 kcal/kg body
weight. For one month old infant, 50 percent energy intake is
used for basal energy, 25 percent for activity and 25 percent for
growth. Extremely active children may require upto 40 percent
energy for activity. A child who crawls or walks will not gain
weight unless additional calories are supplied for proper growth.
Seventy percent of calories can be met be milk alone and rest of
calories are supplied by supplementary foods after six months.
When excess calorie intake is persistent it may lead to infantile
obesity predisposing to adult obesity.

Protein:

         Protein intake of healthy infants is about 1.16 g/kg body
weight. The recommendations for infants are based on the total
protein  content  and  amino  acid  pattern  of  the  average  daily
intake  of  human  milk.  Like  calories,  infants  protein



requirements per kg body weight are higher compared to adults
due  to  increased  demands  for  skeletal  and  muscle  growth.
Human milk provides all  the amino acids more than required
needed for proper growth.  Histidine,  which is  a  non-essential
amino acids for adults, is necessary for growth and maintenance
of  an  infant.  The  requirements  for  essential  amino  acid  are
affected by the protein sparing nutrients and the ratio of essential
amino acids and non-essential amino acids in the diet. Human
milk protein is 100 per cent utilized. Protein content of human
milk  is  1.1  g/100  ml  or  6  per  cent  total  energy.  Protein
requirement per kg body weight decreases gradually during the
first 12 months as do energy requirements.

         If calories and protein requirements are not met, infants
suffer  from  protein  energy  malnutrition.  This  is  a  range  of
clinical  disorder  resulting  in  severe  cases  to  marasmus  or
kwashiorkor.

        Excess protein is harmful as it needs to be deaminated.
Since  the  infant  has  a  limited  capacity  to  concentrate  waste
metabolites,  such as  urea  in  the  urine,  the  excretion of  more
wastes requires a larger volume of waste. If the necessary water
is  not  available,  urea  gets  accumulated  and  ironically  fed  on
cow’s  milk  because  the  mechanism  related  to  formation  of
antibodies to protect against infections are diverted to take care
of excess milk protein.

Fat And Essential Fatty Acids:



       Fat intake should be 35 percent E depending on the physical
activity of the child from age 6 months to 2 years. Linoleic acids
is  the most  important  essential  fatty  acid for  an infant.  DHA
levels in red blood cellsand neutral  tissues help in improving
visual  acuity  an  cognitive  performance  of  infants.  Infants
maintained on diets adequate in all nutrients except fat, develop
skin  lesions  and  diarrhea  and  growth  impairment.  With
supplementation  of  linoleic  acid,  symptoms  disappear.  Both
cow’s milk and mother’s milk satisfy the requirements of EFA.
EFA requirement of young children is 3 percent E which can be
by 19 g/day visible fat. Fat also increases calorie density apart
from improving palatability.

Calcium and Phosphorous:

        Rapid growth requires 500 mg of calcium and 750 mg of
phosphorous  with  a  ratio  1:1.5.  Adequate  prenatal  nutrition
supply a store of bone minerals to prevent rickets provided post-
natal care furnishes a liberal supply of calcium and phosphorous.
Large percentage of calcium from breast milk is retained by the
infant.  Bones  are  poorly  calcified  at  birth.  Rapid  rate  of
calcification of bone is needed to support the weight of body by
the time the baby walks. When sufficient calcium is not supplied
calcium is not supplied to the infant, his motor development is
delayed. Ca:P ratio of 1.2:1 as in cow’s milk lower compared to
2:1  in  human  milk.  High  phosphorous  can  lead  to
hypocalcaemic neonatal tetany.

Iron:



          RDA of iron for an infant is 46 μg/kg body weight starting
from three months.  At birth,  body contains 8- mg/kg. This is
about three times that of an adult. During the first four months,
the baby’s blood volume doubles and concentration of iron in
heamoglobin falls to about half that present at birth. That is why
infant doubles his birth weight by six months without depending
on iron. There is no reserve store of iron between the age of 6
months and 2 years.  Low birth weight  infant  requires dietary
iron earlier in life. Premature infants are susceptible to anaemia.
Hupochromic anaemia can occur in infants due to (a) depletion
of fetal stores (b) greater need for iron during growth and (c)
inadequate dietary supply.

Zinc:

        High levels are present colostrum and it promotes normal
growth. Zinc is necessary for normal brain development.

Sodium:

        Intake of sodium by breast fed infant is less than 1/3 rd that
of one fed on cow’s milk. This smaller amount present in human
milk is considered adequate.

Iodine:

        Goiter in mothers during pregnancy leads to children born
as  cretins.  They  are  mentally  retarded  and  this  condition  is
irreversible even after treatment.

Vitamin A:



       The RDA for retinol is 350 μg. The amount of vitamin A
content  of  breast  milk is  sufficient,  provided mothers’  diet  is
rich in vitamin A. Daily intake of vitamin A by Indian infants
through breast milk is about 140 μg during the first six months
of milk. Rest of the requirement is met by reserves. A healthy
infant has sufficient store of vitamin A in liver at birth which
may  last  for  six  months.  After  six  months  egg  yolk  is
supplemented in the infants’s diet.  Excess vitamin A leads to
anorexia, hyper irritability and desquamation of skin.

Vitamin D:

       It is essential for utilization and retention of calcium and
phosphorous. Neither human nor cow’s milk provides enough
vitamin D to prevent rickets. A good supply of vitamin D during
pregnancy  benefits  the  mother  and  helps  satisfactory
development the infant. The vitamin D requirement of child is
400I.U  if  there  is  minimal  exposure  to  sunlight.  This
requirement  may  be  obtained  in  great  measure  in  tropical
countries through exposure to adequate sunlight. It is necessary
to avoid large amounts of vtamin D to prevent hyper vitaminosis
D.

Vitamin K:

      The newborns are susceptible to haemorrhage caused by lack
of  vitamin  K.  Breast-fed  baby  is  more  susceptible  than
artificially fed. Deficiency of vitamin K in children can occur if
mothers  have  received  anticoagulants.  A  single  dose  1mg  of



water  miscible  form of  vitamin  K  immediately  after  birth  is
considered adequate in premature newborns infants to prevent
haemorrhage. Excess dosage is harmful.

Vitamin B:

      Thiamine requirement of infant less than 6 months of age is
generally computed from the quantity available through breast
milk  of  healthy  well  nourished  mothers.  Assuming  thiamine
content 20 μg/100 ml and secretion of breast milk 700 ml, the
RDA for infants 0-6 months is 0.3 mg/1000kcal or 0.2 mg/day.
The vitamin B6 content of Indian mothers; milk is 60-80 μg/I. At
this level, no deficiency of B6 is found in children.

Vitamin D:

       The RDA prescribed by ICMR is 25 mg. Human milk
contains twice the ascorbic acid in comparison to cow’s milk
through both are not good sources of vitamin C.  Deficiency in
mothers  during  pregnancy  and  lactation  results  in  very  little
reserve of vitamin C in body.  If  less vitamin C is  present  in
breast milk the infant may develop scurvy. Suddenly the body
swells due to internal bleeding and the condition is fatal. 

Growth   Monitoring: 

        Growth  monitoring is  the  regular  measurement  of
a child's size (weight, height or length and head circumference)
in  order  to  document growth.  The child's size  measurements



must  then  be  plotted  on  a growth chart.  This  is  extremely
important as it can detect early changes in a child's growth.

Determinants of growth and development:

 Genetic  inheritance  -  especially  height,  weight,  mental,
social development and personality.

 Nutrition before and after birth - Retardation in an infant
indicates malnutrition.

 Age - Growth rate is maximum during fetal life, first two
years of life and during puberty.

 Sex - Men usually are larger in size than women. During
puberty girls grow fast and earlier than boys, but boys grow
more.

 Infections and infestations - Infection with TORCH during
intrauterine  life  retards  growth  of  fetus.  Recurrent
infections  like  diarrhea  and  measles  especially  in  a
malnourished child will adversely affect the growth.

 Physical  surroundings  -  Sun  shine,  good  housing,  and
lighting  ventilation  have  their  effect  on  growth  and
development.

 Psychological factors - Love, tender care and proper child
parent relationship are all found to influence growth in a
child.

 Economic factors - Higher the family income better is the
nutritional status of an infant.

 Other  factors  -  Birth  order,  Birth  spacing,  Education  of
parents (higher the educational level better the growth). 



Steps in Growth Monitoring:

 Determining   correct  age of the child
 Accurate weighing of the child.
 Plotting  the  weight  accurately  on  a  growth  chart  of

appropriate  gender 
 Interpreting the direction of the growth curve 
 Discussing the child  health  and follow up action needed

with the mother.

ICMR Recommended Dietary Allowances:



NUTRIENT
MONTH
0-6

MONTH
6-12

Body weight kg       5.4 8.4

Energy kcal/kg 92 80

Protein g/kg 1.16 1.69

Visible fat g - 19

Calcium mg 500 500

Iron mg 46 05

Retinol -              350

Carotene - 2800

Thiamine mg 0.2 0.3

Riboflavin mg 0.3 0.4

Niacin 710 650

Pyridoxine mg 0.1 0.4

Ascorbic acid 25 25

Vitamin b12 0.2 0.2

Magnesium mg 30 45
 

Energy:



Infants  need  energy  from food  for  activity,  growth,  and
normal development. Energy comes from foods containing
carbohydrate,  protein,  or  fat.  The  number  of  kilocalories
(often  termed  “calories”)  needed  per  unit  of  a  person’s
body  weight  expresses  energy  needs.  A  kilocalorie  is  a
measure of how much energy a food supplies to the body
and is technically defined as the quantity of heat required to
raise  the  temperature  of  1  kilogram  of  water  1  degree
Celsius.

Carbohydrates: 

The  major  type  of  carbohydrate  normally  consumed  by
young infants is lactose, the carbohydrate source in breast
milk  and  cow’s  milk-based  infant  formula.  Lactose-free
infant formulas, such as soy-based infant formulas, provide
carbohydrates in the form of sucrose, corn syrup, or corn
syrup solids. These infant formulas are prescribed to infants
who cannot metabolize lactose or galaxies, a component of
lactose.

Fiber:

 Dietary fiber is found in legumes, wholegrain foods, fruits,
and vegetables. Breast milk contains no dietary fiber, and
infants generally consume no fiber in the first 6 months of
life.

Protein:



      All proteins are combinations of about 20 common amino
acids. Some of  these amino acids are manufactured in the body
when adequate  amounts of  protein-rich foods are  eaten.  Nine
amino acids that are not manufactured by the human body and
must  be  supplied  by  the  diet  are  called  “essential”  or
“indispensable” amino acids.

Lipid:

             Lipids are a group of substances including fats, oils, and
fat-like substances, such as cholesterol. Fatty acids are the major
constituent of many lipids. Fatty acids that must be provided in
the diet to maintain health are called essential fatty acids.

Vitamins:

 Vitamin  A  Keeps  skin, hair, vision,  and  the  immune
system healthy.

 Vitamin  B1  (thiamine).  Helps  the  body  turn  food  into
energy.

 Vitamin  B2  (riboflavin).  Helps  the  body  turn  food  into
energy, and protects cells from damage.

  Vitamin B3 (niacin). Helps the body turn food into energy
and use fats and protein.

  Vitamin B6. Keeps the brain and immune system healthy.
  Vitamin  B12.  Keeps  nerve  and blood  cells healthy,  and

makes DNA -- the genetic material in every cell.
  Vitamin C. Protects  against  infections,  builds bones and

muscles, and helps wounds heal.
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  Vitamin D. Helps the body absorb calcium from food, and
keeps bones and teeth healthy. Breast-fed babies may need
a D supplement.

  Vitamin E. Protects cells from damage, and strengthens the
immune system.

  Vitamin K. Helps the blood to clot.

                         

Breast feeding:

             Breastfeeding means that the infant receives only breast
milk. No other liquids or solids are given – not even water –
with the exception of oral rehydration solution, or drops/syrups
of vitamins, minerals or medicines

The objectives of World Breastfeeding Week are:

 To create awareness among the parents about breastfeeding
 Encourage parents to adopt breastfeeding
 Creating awareness about the importance of initiation and

exclusive  breastfeeding,  and  adequate  and  appropriate
complementary feeding
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 Providing  advocacy  material  about  the  importance  of
breastfeeding

Breast feeding composition:

                The composition of breast milk changes depending on
how long the  baby nurses  at  each session,  as  well  as  on the
child's age. The first type, produced during the first days after
childbirth,  is  called Colostrum.  Colostrum  is  easy  to  digest
although  it  is  more  concentrated  than  mature  milk.  It  has  a
laxative effect that helps the infant to pass early stools, aiding in
the  excretion  of  excess bilirubin,  which  helps  to
prevent jaundice. It also helps to seal the infant’s gastrointestinal
tract from foreign substances, which may sensitize the baby to
foods that the mother has eaten. Although the baby has received
some  antibodies  through  the  placenta,  colostrum  contains  a
substance  which  is  new  to  the  newborn,
secretary immunoglobulin A (Inga). Inga works to attack germs
in the mucous membranes of the throat, lungs, and intestines,
which are most likely to come under attack from germs. 

                                         

Advantages to the infant:

 Infant’s jaw is more fully developed and teeth are less
crowded as he works harder to extract mother’s milk.

 Reduced risk of  obits,  severe lower respiratory tract
infections and asthma.

https://en.wikipedia.org/wiki/Immunoglobulin_A
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 Low danger of incorrect formula and overfeeding
 Less renal solute load as there is less urea and sodium

to excrete
 Mortality rate us lower in children who is breastfeed
 Human  milk  is  always  fresh  and  at  the  right

temperature
 Reduced chances of allergic reactions 

Advantages to the mother:

 Breast feeding creates strong bonding with infant
 Breastfeeding is an important birth control method
 It decreases the risk of postpartum depression
 Breastfeeding  improves bone density
 It decreases the risk of fractures
 Enhances self esteem in the maternal role
 It saves time and energy
 By  breast  feeding  the  requirement  of  insulin

decreases for a diabetic mother.

Artificial feeding:

                        Circumstances under which artificial feeding is
essential are

 The mother is suffering from serious illness
 Another pregnancy intervenes during  lactation
 The child is too weak
 Breast milk is completely stopped



 

Lactogogues :

   Lactogogues  are  medications  that  aid  in  initiating,
maintaining, and augmenting of adequate     milk production.
The  term  "Lactogogues"  refers  to  substances  that  augment



established  lactation. Lactogogues may  be  synthetic,  plant-
derived or endogenous products

Weaning:

       The term ‘weaning’ comes from the word ‘wemian’ which
means  to  accustom.  Weaning  begins  from  the  moment
supplementary food is started and continues till the child is taken
off the breast completely. Solid food added to an infant’s diet is
beikost. There is an increase in activities of enzymes at the time
of weaning.



       The ideal time to start introducing semisolid food is when a
baby is ready to sit up, swallow and eat and taste other foods,
the baby’s  stomach is  ready to digest  food and the baby has
good appetite and accepts food readily and there is more activity
in the child.

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.

Nutritional Requirements:

Calories:

        Caloric need of preterm babies need 60kcal/kg/day for
during 1st week. After one to two weeks of life most preterm
babies  require  120-150kacal/kg/day  to  maintain  satisfactory
growth. High calories may be necessary in babies who are not
gaining weight, post-operative patients and extreme preterms.

Fluid:

         Fluid needs of the preterm babies are relatively high during
the  1st week of  life.  The intake  of  fluids  varies  from 90-100



ml/kg/day  for  7-10  days.  Additional  fluids  may  be  required
when the baby is under the phototherapy or a radiant warmer.

Carbohydrates:

         Preterm babies can tolerate 50 percent of the total calories
in the form of carbohydrates. Very low birth weight babies may
have  difficulty  in  tolerating  the  lactose,  the  first  few  days.
Glucose polymers arevwell tolerated.

Protein:

         Preterm babies require 3-4g of protein per kilogram of
body weight for  rapid growth. Excess of protein may lead to
metabolic problems of acidosis and hyperammonemia. Human
milk contains mainely whey protein which are better utilized.
Certain amino acids essential for the preterm such as cystine,
taurine, alanine and arginine. These are present in breast milk.

Fat:

         Fat malabsorption and steatorrhoea can occur in preterm
due to reduced amounts  of  pancreatic  lipase,  carboxylic  ester
hydrolase, bile acids and lingual lipase.

          About 40-50 percentage of calories in diet of the preterm
should  be  available  from fats.  Very  low birth  weight  babies
poorly digest and absorb saturated triglycerides. Vegetable oils
containing  unsaturated  long  chain  fatty  acids  are  better
absorbed.  Better  still  are  medium chain  triglycerides  because



their  digestion  and  absorption  are  not  dependent  on  bile  salt
level.

Minerals and Vitamins:

        Calcium and phosphorous supplements may be needed to
prevent rickets or osteoporosis in preterms. Iron deficiency can
occur by 6-12 weeks and hence 2.5mg/kg/day of iron starting
from 6-8 weeks of age may be given. Zinc supplementation has
been shown to increase weight gain. Zinc is found to be low in
banked milk.

       All low birth babies should receive vitamin supplementation
in addition to the amount present in the human milk.

Pre-School Children -1 to 6 Years:

         The year between 1 and 6,growth is generally slower than
in the first year of life but continues gradually.The child may
gain in weight  150-200g per month between one and two years.
Development of a full dentition by about the age of 2 years also
increase the range of food that can safely be eaten.

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.



Food requirements:

        Parents are responsible for choosing the type of foods
offered ,when they are offered children are responsible for how
much he is going to eat anything at all.

       Children are born with ability to self-requlate their energy
needs.The child should be given from all the groups of basic five
food group. fruits and nuts which are health food can be added
to  the  diet.  parents  should  offer  new  and  appealing  foods
constantly to the child.

      Good eating habits begin at infancy. some children less than
5-6 years of age are finicky eaters. moreover, many tend to use
eating to exert control over parents

Dietary Guidelines:

 The  diet  should  be  adequate  in  quantity  of  different
nutrients.  In  additional  amount  of  milk  recommended,
preschool child should have two small serving of protein
rich food like eggs and other nonvegetarian foods, pulses,
paneer, cheese.

 Proper elimination is usually maintained by a daily diet of
fruits, vegetables, and whole grain product.

 The diet should include a variety of foods. The child who is
taught to eat everything on his plate is much more likely to
enjoy optimal health than the one who picks and chooses.



 Their food intake will improve if the food is interesting and
attractive , eg., chapathis,, puris can be made into shapes or
can be served in attractive plates.

 Foods should be slightly seasoned so that they taste better
and takes it well.

 Child should never be forced to eat more than he can take.
 The person feeding the child with the food should not show

any dislike of that food in front of the child.This may lead
to the rejection of food by the child.

 Children are sensitive to flavours, any change in flavours of
daily food may lead to its rejection.

 Food  preferences  of  the  child  should  be  taken  into
consideration.

 Regularity of meal times is essential.
 Different cooking methods and new attractive combination

encourage the child to eat more.
 Foods  like  tea  and  coffee  should  be  restricted  as  they

overstimulate the system.
 Inclusion  of  curd  everyday  in  the  diet  can  decrease  the

incidence of diarrhoea and course of cold.
 Unripe bananas and apples should not be given as they are

difficult to chew and may choke the child.
 Home  based  diet  provie  adequately  for  growth  and

development of the child provided they are calorie dense
and given in small feeds frequently.



      Protein present in foods of plant origin is not complete,
that is, lack in certain essential amino acids.

Feeding Dental Problems Decay:

      Tooth decay can be caused by caries. This can occur in
children  who  are  susceptible  and  whose  integrity  of  tooth
structure  may  be  affected  by  the  nutritional  deficiency.
vitamin A is necessary for enamel and vitamin C is essential
for dentine. calcium, phosphorous and vitamin D are needed
for the process of calcification.

Pica :

      This disorder involves repeated or chronic ingestion of
non-nutrient substances which may include plaster, charcoal,
clay, wool, ashes, metal, paint and earth. This age of onset is
usually 1-2 years.

     Pica can be treated with a combination of education and
guidance  ,  family  counselling  and  behaviour  modification.
Children with pica are at increased risk for lead poisoning,
iron deficiency anaemia and parasitic infection.

Children with Feeding Disorders:

     Feeding can become increasingly problematic  for children
and development problems such as autism and cerebral palsy.
feeding problem become feeding disorders.The children who
are not consistently hungry at mealtimes after a brief amount
of time or they eaters.



Picky Eating:

Picky Eater Is the One Who

 Accepts only limited number or food choices.
 Is unwilling to try ne foods.
 Avoid some food groups such as vegetables
 Exhibit strong food preferences including presentation

styles.

Factors Responsible For Rejecting Food by PreSchool Child:

 The child may be sick.
 Worm infestation particularly hook warm.
 The child is too tired.
 Diverted to play.
 Nutritional deficiency
 No proper accompaniment.
 Unattractive served.
 Repetitive food, no variety
 Unfavourable comments on foods.
 Food is not according to the likings of the child.
 Food is not palatable,not at right temperature.
 Snacks taken just before the meal.
 Insufficient time for eating. 

  Picky eating is a common childhood behaviour and the habit
will wear with time. Children need variety as they get bored
with same kind of food.



  They must  be encouraged to eat  along with adults.eating
habits are taught better by example than formal explanation
parents should be role models as children pick up on the food
habits of their parents.

  Small  portion of food given at  regular intervals can help
picky eater meet their requirement of nutrition. mother should
limit feeding duration of meals.

   Conducive  environment  and  the  attitude  of  parents  are
crucial when feeding the children.

Suggested Recipes For Pre-School Children

RECIPE REASONS
Noodles  made  with  whole
wheat flour and pulses .served
with vegetables.
Tricolour  sandwich(mint
chutney, tomato sauce or jam)
Bread  is  made  from  whole
wheat flour  
Biscuits  (different  types  and
shapes)

Milk shakes, fruit shakes, ice
creams

Chikki

Give  calories  and  the  child
enjoys the shape of it.

Attractive,  tempting  to  the
child.  Gives  calories  and
vitamins. 

Preschool child identifies and
enjoys  in  eating.  Provides
calories and protein.
Indirect  from  of  consuming
milk  as  the  child  may  get
bored to take plain milk.
Crisp  foods  the  child
willingly  consumes,  calories



Papads  made  with  dals  as
accompaniment  for  sambar
rice , curd rice or pulao

protein and B-vitamins are the
important  nutrients  the  gets
from this
Child  likes  to  eat  the  main
dish.

                                                                         

 

UNIT-III

NUTRTION DURING SCHOOL AGE AND AOLESCENCE

Physical  development and  nutritional  status  of  school  age  6-12
years:

Growth:

Normal growth and development is how your school age child grows
physically, mentally, emotionally, and socially. A school age child is 5
to 12 years old.

 Physical changes:

 Child may be 43 inches tall and weigh about 43 pounds at the
start of the school age years. As puberty starts, that child's height and
weight will increase quickly. That child may reach 59 inches and weigh
about 90 pounds by age 12.

 Child's bones, muscles,  and fat continue to grow during this
time. These changes may happen faster as that child approaches puberty.
Puberty may start as early as 7 years of age in girls and 9 years of age in
boys.



 Child's  strength,  balance,  and  coordination  improves. Child
may start to participate in sports.

Emotional and social changes: 

 Acceptance becomes important to the child.child may start to be
influenced more by friends than family. He may feel like he needs to
keep up with other kids and belong to a group. Friends can be a source
of support during these years.

 Child may be eager to learn new things on his own at school.
He learns to get along with more people and understand social customs.

Mental changes:

 Child may develop fears of the unknown. He may be afraid of
the dark. He may start to understand more about the world and may fear
robbers, injuries, or death.

 Child will begin to think logically. He will be able to make sense
of what is happening around him. His ability to understand ideas and his
memory improve. He is able to follow complex directions and rules and
to solve problems.

 Child can name numbers and letters easily. He will start to read.
His vocabulary and ability to pronounce words improves significantly.



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
mega gram

4800 4800 4800

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.



Adolescence:

1. Pattern of growth:

Definition:

Is a period of transition between childhood and adulthood. A time
of rapid physical, cognitive, social and emotional maturing as the boy
prepares for manhood and the girl prepares for womanhood.

Hormonal changes:

 It  is  caused  by  the  normal  influence  and  control  by  anterior
pituitary in response to the stimulus from hypothalamus.

 Function of gonads-
1. Production and release of gamates
2. Secretion of sex appropriate hormones
3. Estrogen-  feminizing  hormone,  it  increases  and

continuous  until  about  3  years  after  the  onset  of
menstruation.

4. Androgen- masculinizing hormone, it increases amount
up to about 7 to 9 yrs of age.

Usual sequence of maturational changes

Girls                      Boys
Breast changes Enlargement of testicles
Growth of public hair Growth  of  public  hair,  axillary

hair,  hair  on  upper  hip,  hair  on
elsewhere on body

Rapid  increase  in  height  and
weight

Rapid increase in height

Appearance of axillary hair Changes  in  the  larynx  and
consequently the voice

Menstruation ( usually begins 2 yrs Nocturnal emissions



after first signs)
Abrupt  deceleration  of  linear
growth

Abrupt  deceleration  of  linear
growth

General growth pattern:

Boys Girls
 Increased shoulder width

 Voice become striking,  deep
to  high  tones  as  a  result  of
enlarged  larynx  and  vocal
cords

 Lean body
 Muscles well developed

 Sebaceous  gland  is  more
active

 Fat  deposits  present  over
body parts

 Heavy sweating
 Extremity hairs are more

 Due to hormonal effect bones
are more strong, broader hip

 Voice become slightly deeper
and considerably fuller

 Chubby body
 Muscles  mass  increase  is

proportionate  to  general
tissue growth

 Sebaceous  gland  is  more
active

 Fat  deposits  present  over
body parts

 Less sweating
 Less extremity hair

Developments of adolescents:

 Psychosocial development – identity v/s role confusion
 Psychosexual development – genital stage
 Cognitive development – formal operative
 Moral development –internalised set of moral principles
 Spiritual development -deep spiritual concerns

Psychosocial development:

 During  this  period  the  adolescent  is  faced  with  the  problem of
group identity.



 It  is  followed  by  developing  a  sense  of  personal  identity  as
opposed to role diffusion.

Cognitive development:

 Cognitive  thinking  cumulates  with  the  capacity  for  abstract
thinking.

 This stage, the period of  formal operations, is piaget’s fourth and
last stage.

 They think beyond the present.

Moral development:

 Strong pressure to violate the old beliefs.
 Their  decision  involving  more  dilemmas  must  be  based  on  an

internalised set of moral principles.
 Late  adolescence  is  characterized  by  serious  questioning  of

existing  moral  values  and  their  relevance  to  society  and  the
individual.

Spiritual development:

 Adolescent are capable of understanding abstract concepts and of
interpreting analogies and symbols.

 May reveal deep spiritual concerns.

Social development:

 Adolescents  want  to  grow up and to  be free  of  parental  retrain
restrains.

 Acceptance by peers, a few close friends, and the secure love of a
supportive family are requisites for interpersonal maturation.

2. Nutritional status and food habits:



Calories:

The average teenage boy get about 2,800 calories per day and the
average teenage girl get about 2,200 calories per day.

Protein:

The  protein  intake  usually  exceeds  1g/kg  body  weight.  Protein
needs represents 11 – 12 % of energy intake.

Fats and essential fatty acids:

Total  intake  fat  below 25% e is  considered to  affect  growth in
children  and  adolescent.  The  desirable  level  of  visible  fat  intake  for
adolescents in 35 – 50g/d. The essential fatty acids require 3%.

Minerals:

800 mg of calcium and 800 mg of phosphorus per day is needed.
The  additional  requirements  of  iron  to  increase  in  hb  concentration
would be 12µg/kg for boys and 8µg/kg for girls. Zinc supplements have
been shown to increase pubertal growth in adolescents suffering from
pubertal delay.

Dietary guidelines:

Diet  in  adolescents  is  very  significant  because  it  influences  the
nutritional status later in life.

 No meal of the day should be missed, as adolescents represent a
period of active life.

 Junk food should be avoided.
 Avoid empty calories foods such as carbonated beverages
 Iron rich foods may be included in the diet to prevent anemia
 Home based diets are best for children’s growth.



 Adolescents  need  to  be  encouraged  to  do  physical  activity
particularly outdoor games. Physical activity regulates appetite.

3. 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

Factors affecting food choices: there are some factors affecting food
choices among adolescents. They are:



O Lifestyle

O Food preferences

O Early childhood experiences, exposure, genetics

O Taste and appearance

O Health and nutrition

O Religion

O Cost 

O Family

malnutrition, micro nutrients malnutrition, obesity and
other nutrition-related chronic disease

Malnutrition during fetal life/infancy/childhood; Low body stores

Livelihood factors:

-sedentary lifestyle

-alcohol

-smoking

Dietary inadequacies Early

Pregnancy

Infectious diseases & 
other health problems

Psychological factors

Eating patterns

Socioeconomic factors access to 
food; Food supplies

Typical eating styles 
of adolescence

Eating disturbances
Cultural patterns 
& practices

Lack of access to 
nutritious and safe
food 

Changes in 
processed food 
supplies

Food supply deficit

Malnutrition, micro nutrients malnutrition, obesity and other          
nutrition-related chronic disease



Nutritional problems among adolescence:

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.

Behavioural modification to combat malnutrition

There is some bahavioural modification to combat malnutrition for
adolescents. They are:

 Eating patterns 
 Peer influence 
 Parental modeling
 Food availability
 Food preferences
 Cost
 Convenience
 Personal and culture beliefs
 Mass media



 Body image
 Eating habits of adolescence are not static.
 Adolescence leads busy lives.
 Many involved in extracurricular sport or academic activities.
 These leave little time to sit and eat meal.
 Snacking or meal skipping are common.
 Almost all adolescents consume one snack per day (range 1-7)
 Breakfast is the mostly commonly skipped meal.
 29% of female adolescents tend to eat breakfast.
 25% of adolescence skips lunch.
 As an adolescent mature, they spend less time with the family and

more time with peer.
 Fast food accounts for 33% of food eaten.
 Vegetarian diets are consumed in 1% of adolescents.
 Vegetarian  adolescents  found  to  be  shorter  and  leaner  than

omnivores during childhood and early puberty age.
 Eating at fast food restaurant has a direct bearing on the nutritional

status of the adolescents.
 Fast foods are high in fats and low in fibre and nutrients.
 Menarche occurs 6 months later in vegetarian females.
 Vegetarian diets should include adequate fats and essential  fatty

acids(dha, epa)



Unit-IV:

Nutrition for Adult:

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.

Table 2.1 ICMR recommended dietary allowances for an adult men and
women-2010

Nutrient
Men

Sedentary
Men

Moderate
Men

Heavy
Women

Sedentary
Women

Moderate

Wome
n

Heavy
Energy kcal 2320 2730 3490 1900 2230 2850
Protein g 60 60 60 55 55 55
Visible fat g 25 30 40 20 25 30
Calcium mg 600 600 600 600 600 600
Iron mg 17 17 17 21 21 21
Vitamin A
 Retinol µg or
 β-carotene
µg

600
4800

600
4800

600
4800

600
4800

600
4800

600
4800

Thiamine mg 1.2 1.4 1.7 1.0 1.1 1.4
Riboflavin mg 1.4 1.6 2.1 1.1 1.3 1.7
Niacin
Equivalent

16 18 21 12 14 16



mg
Pyridoxine
mg

2 2 2 2 2 2

Vitamin C mg 40 40 40 40 40 40
Dietary  folate
µg

200 200 200 200 200 200

Vitamin  B12
µg

1 1 1 1 1 1

Magnesium
mg

340 340 340 310 310 310

Zinc mg 12 12 12 10 10 10

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.

 



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 -6: -3 fatty acid ratio and low fish intake.ꙍ ꙍ

Emphasis should be placed on reducing the intake of saturated fat
and choosing  monounsaturated  or  polyunsaturated  fat  sources.  Elders
who takes sufficient -3 fatty acids, have better visual acuity, -3 fattyꙍ ꙍ
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  B  are  increased  in  many elderly₆
persons  owing  to  atrophic  gastritis  which  interferes  with  absorption.
Alcoholic  and  liver  dysfunction  are  additional  risk  factors  for  a
deficiency of vitamin B . It has a significant role in immune function.₆
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 B  deficiency are atrophic gastritis₁₂
and bacterial  overgrowth,  which decrease  absorption  and can lead to
pernicious anaemia.

Recent research has shown that increased serum levels of vitamins
B ,  B  and  folate  confer  protection  against  elevated  serum₆ ₁₂
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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