
 

Nutritional Needs in infant    lec.6                          حلل صالح الشرع.د  

The dramatic growth of infants during the 1st yr of life (a 3-fold increase in weight; a 50% 
increase in length) impose unique nutritional needs. 

Feeding during the 1st 6 mo of life  

Feedings should be initiated as soon after birth as possible, depending on the infant's ability 
to tolerate enteral nutrition. Most infants can start breast-feeding immediately after birth, 
almost always within 1–4 hr.  The time required for an infant's stomach to empty may vary 
from 1–4 hr or more during a single day. 

Breast-feeding   

 It the natural food for full-term infants and is the appropriate milk for the 1st year of life.  
 It is always available at the proper temperature and requires no preparation time.  
 It is fresh and free of contaminating bacteria. 
 associated with fewer feeding difficulties;  These include diarrhea, occult melena, “spitting 

up,” colic, and atopic eczema.  
 Breast-fed infants also appear to have a lower frequency of certain allergic and chronic 

diseases in later life than formula-fed infants. 
 

 Human milk contains bacterial and viral antibodies, including  secretory immunoglobulin A, 
that prevent microorganisms from adhering to the intestinal mucosa.  

 

 Macrophages in human milk may synthesize complement, lysozyme, and lactoferrin, an 
iron-binding whey protein that is normally approximately ⅓ saturated with iron and has an 
inhibitory effect on the growth of Escherichia coli in the intestine.  

 
 The lower pH of the stool of breast-fed infants is thought to contribute to the favorable 

intestinal flora of infants fed human milk compared with formula (more bifidobacteria and 
lactobacilli; fewer Escherichia coli).  

 
 contain bile salt-stimulated lipase, which kills Giardia lamblia and Entamoeba histolytica.  

 
 The psychologic advantages of breast-feeding for both mother and infant are well 

recognized.  

Although hepatitis B virus has been isolated from human milk, the predominant means of 
mother-infant transmission of this virus appears to be through delivery. Active 
immunization of the infant within the 1st 24 hr of life, coupled with administration of 
specific high-titer hepatitis B immune globulin and a follow-up active vaccination, should 
permit the mother who is infected with hepatitis B to nurse with minimal risk to the infant 



Milk from the mother whose diet is sufficient and properly balanced will supply all the 
necessary nutrients except fluoride and vitamin D.  

The vitamin D intake should be 200 IU/day, starting at 2 mo of age for all breast-fed infants. 
The iron content of human milk is low, but most normal term infants have sufficient iron 
stores for the 1st 4–6 mo of life.  

The vitamin K content of human milk also is low and may contribute to hemorrhagic 
disease of the newborn. Parenteral administration of 1 mg of vitamin K1 at birth is 
recommended for all infants, and this is especially important for those who will be breast-
fed. 

Preparation of the mother for breast-feeding.  

Factors that are conducive to successful breast-feeding include good nutritional health, a 
proper balance of rest and exercise, freedom from worry, early and sufficient treatment of 
any intercurrent disease, and adequate nutrition. 

 Retracted and/or inverted nipples are detractions but not contraindications to breast-
feeding. Retracted nipples usually benefit from daily manual breast-pump suction during 
the latter weeks of pregnancy, and truly inverted nipples may be helped by the use of milk 
cups, starting as early as the 3rd month of pregnancy. 

Establishing And Maintaining The Milk Supply.  

The most satisfactory stimulus to the secretion of human milk is regular and complete 
emptying of the breasts.  

 Appropriate care for tender or sore nipples should be instituted. 
  Exposing the nipples to air 
  applying pure lanolin 
  avoiding soap and other drying agents  

Even after nursing is well established, it may be appropriate for the mother to pump extra 
milk and store it (in a home freezer for up to 1 mo or in a refrigerator for up to 24 hr) for 
use when she is not available.  

Maternal diet and other factors.  

Ingestion of some foods (berries, tomatoes, onions, members of the cabbage family, 
chocolate, spices, condiments) by the mother may occasionally cause the infant to have 
gastric distress or loose stools.  

However, no food need be withheld from the mother unless it is known to cause, or is 
strongly suspected to cause, distress to the infant. 



Many preparations are harmful to the neonate; many have not been evaluated; 
Antithyroid medications, lithium, anticancer agents, isoniazid, recreational drugs, and 
phenindione are contraindicated for the breast-feeding mother.  

If the mother requires any of these agents, diagnostic radiopharmaceuticals, 
chloramphenicol, metronidazole, sulfonamides , temporary cessation of breast-feeding 
should be considered.  

Smoking cigarettes and drinking alcoholic beverages should be discouraged during breast-
feeding.  

Technique of breast-feeding.  

At feeding time, the infant should be hungry, dry, and neither too cold nor too warm. He or 
she should be held in a comfortable, semi-sitting position to prevent vomiting with 
eructation. 

 The mother, too, should be comfortable and completely at ease. A moderately low chair 
with an armrest is preferable, and a low stool for resting her foot and raising her knee on 
the nursing side is helpful.  

The infant should be supported comfortably with the face held close to the mother's breast 
by 1 arm and hand while the other hand supports the breast, making the nipple easily 
accessible to the infant's mouth without obstructing nasal breathing. The infant's lips 
should engage considerable areola as well as nipple. 

Several reflexes or behavior patterns that facilitate breast-feeding are present at birth. 
These include the rooting, sucking, swallowing, and satiety reflexes. The rooting reflex is 
the 1st to come into play. When the infant smells milk, he or she moves the head in an 
attempt to find the source of the smell. If the cheek is touched by a smooth object (the 
mother's breast), the infant will turn toward that object and open his or her mouth in 
anticipation of grasping the nipple.  

This sucking reflex is a process of squeezing the sinuses of the areola rather than simply 
sucking on the nipple, as is required for bottle-feeding. Finally, milk in the infant's mouth 
triggers the swallowing reflex. 

The breast-feeding infant's sucking results in afferent impulses to the mother's 
hypothalamus and then to both the anterior and the posterior pituitary. Prolactin release 
from the anterior pituitary stimulates milk secretion by the cuboidal cells in the acini or 
alveoli of the breast, whereas secretion of oxytocin by the posterior pituitary results in 
contraction of the myoepithelial cells surrounding the alveoli deep in the breast. This, in 
turn, “squeezes” milk into the larger ducts, where it is more easily available to the sucking 
infant. When this “let down” or milk ejection reflex functions well, milk flows from the 
opposite breast as the infant begins to nurse.  



Some infants will empty a breast in 5 min; others will nurse at a more leisurely pace, 
sometimes for 20 min or longer.  Most of the milk is obtained early in the feeding (50% in 
the 1st 2 min and 80–90% in the 1st 4 min).  

At the end of the nursing period, the infant should be held erect over the mother's shoulder 
or on her lap, with or without gentle rubbing or patting of the back to assist in expelling 
swallowed air. This “burping” procedure often is necessary 1 or more times during the 
feeding as well as 5–10 min after the infant has been returned to the crib.  

If the infant is satisfied after each nursing period, sleeps 2–4 hr between feedings, and gains 
weight adequately, the milk supply is sufficient.  

Nursing more often than every 2 hr may inhibit prolactin secretion and further decrease 
milk production. This usually is not a problem with feeding at 2 hr intervals. Other aids 
include stimulation of prolactin secretion by small doses of chlorpromazine for a few days. 

Weaning from breast-feeding  

Between 6 and 12 mo of age, after they become accustomed to solid foods and liquids by 
bottle and/or cup, most infants decrease the volume and frequency of breast-feeding . 
Important Principles for Weaning 

 Begin at ≈ 6 mo of age 

 Avoid high allergenic foods (cow's milk, eggs, fish, nuts, soybeans). 

 At the proper age, encourage a cup rather than a bottle. 

 Introduce 1 food at a time. 

 Iron-containing foods (meat, iron-supplemented cereals) are required. 

 Zinc intake should be encouraged with foods such as meat, dairy products, wheat, 
and rice. 

 Breast milk should continue to 12 mo; formula or cow's milk is then substituted. Give 
no more than 24 oz/day of cow's milk. 

 Fluids other than breast milk, formula, and water should be discouraged. Give no 
more than 4–6 oz/day of fruit juices. No soda. 

 

 

When cessation of nursing is necessary at an early age, use of a tight breast binder and 
application of ice bags may help decrease milk production. Restriction of the mother's fluid 
intake and small doses of estrogen for 1–2 days also may help decrease milk production. 

Contraindications To Breast-Feeding.  

There  are few maternal contraindications to breast-feeding. 

 Markedly inverted nipples may be troublesome, as may fissuring or cracking. 



  Acute maternal infection may contraindicate breast-feeding if the infant does not have 
the same infection.  

 Mothers with septicemia, active tuberculosis, typhoid fever, breast cancer, or malaria.  
 Substance abuse and severe neuroses or psychoses. 
  Infants with galactosemia. 
 Transmission of HIV by breast-feeding is well documented . Thus, breast-feeding by 
HIV-infected mothers is not recommended. 

 Nursing women with active herpes simplex lesions should observe scrupulous 
handwashing technique and should avoid nursing if there are active lesions on or near 
the nipple. 

Complementary foods (additional foods, including formula, given to the breast-fed infant) 
or replacement foods (foods other than formula given to formula-fed infants) should be 
introduced in a stepwise fashion to both breast-fed and formula-fed infants, beginning 
about the time the infant is able to sit unassisted, usually at 4–6 mo of age .  

Cereals, a good source of iron, are usually introduced 1st, followed by vegetables and 
fruits, then meats, and finally, eggs.  

Feeding Problems During The 1st Year Of Life  
 
Underfeeding.  

Underfeeding is suggested by restlessness and crying as well as by failure to gain weight 
adequately. It may also result from the infant's failure to take a sufficient quantity of food, 
even when offered. In these cases, the frequency of feedings, the mechanics of feeding, the 
size of the holes in the nipple, the adequacy of eructation of air, the possibility of abnormal 
mother-infant “bonding,” and possible systemic disease in the infant should be considered. 

Constipation, failure to sleep, irritability, and excessive crying are to be expected.  

Treatment of underfeeding includes; 

 increasing nutrient intake. 

  correcting any deficiencies of vitamins and/or minerals. 

 instructing the caregiver in the art and practice of infant feeding.  

 If an underlying systemic disease, child abuse or neglect, or a psychologic problem 
is responsible, specific management of  disorder is necessary . 

Overfeeding. If intake is excessive, regurgitation and vomiting are the most frequent 
symptoms.  

Diets that are too high in fat delay gastric emptying, cause abdominal distention and 
discomfort, and may cause excessive weight gain. Diets that are too high in carbohydrate 
are likely to cause undue fermentation in the intestine, resulting in distention and 
flatulence as well as more rapid weight gain than desirable. Because neither breast milk nor 



formula contains either excessive fat or excessive carbohydrate, excessive intakes usually 
result from supplementation.  

Regurgitation and vomiting.  Regurgitation refers to the return of small amounts of 
swallowed food during or shortly after eating.  
 
Loose or diarrheal stools.  

The stool of the breast-fed infant is naturally softer than that of the formula-fed infant.  

From about the 4th to the 6th day of life, the stools of the breast-fed infant go through a 
transitional stage of being loose, greenish-yellow in color and containing mucus to the 
typical “milk stool.” 

Diarrhea should be considered infectious until proven otherwise. 

Although the stools of formula-fed infants tend to be firmer than those of breast-fed 
infants, loose stools also may result from artificial feeding.  

Mild diarrheal disturbances caused by overfeeding respond quickly to a temporary decrease 
or cessation of feeding. Withholding all solid food as well as 1 or several feedings and 
substituting boiled water or a balanced electrolyte solution is usually all that is required. 

Constipation  

Constipation is practically unknown in breast-fed infants receiving an adequate amount of 
milk and is rare in formula-fed infants receiving an adequate intake. The consistency of the 
stool, not its frequency, is the basis for diagnosis. Most infants have 1 or more stools daily, 
but some occasionally have a stool of normal consistency at intervals of up to 36–48 hr. 

Constipation may be caused by an insufficient amount of food or fluid. In some cases, it 
may result from diets that are too high in protein or deficient in bulk.  

Simply increasing the amount of fluid or sugar in the formula may be corrective during the 
1st few months of life. After this age, better results are obtained by adding or increasing 
the intakes of cereal, vegetables, and fruits.  

Milk of magnesia may be given in doses of 1–2 tsp, but should be reserved for 
unresponsive or severe constipation. 

Enemas and suppositories should never be more than temporary measures. 

Colic.  

Colic is a symptom complex of paroxysmal abdominal pain, presumably of intestinal 
origin, and severe crying.It usually occurs in infants younger than 3 mo of age.  



The clinical manifestations are characteristic. The attack usually begins suddenly, with a 
loud, sometimes continuous cry. The paroxysms may persist for several hours. The infant's 
face may be flushed, or there may be circumoral pallor.  

The abdomen is usually distended and tense. The legs may be extended for short periods, 
but are usually drawn up on the abdomen. The feet are often cold, and the hands are 
usually clenched. The attack may not terminate until the infant is completely exhausted. 
Sometimes, however, the passage of feces or flatus appears to provide relief. 

The etiology usually is not apparent, but in some infants, the attacks seem to be associated 
with hunger or with swallowed air that has passed into the intestine. Overfeeding may 
cause discomfort and distention, and some foods, especially those with high carbohydrate 
content, intestinal allergy,  

Attacks commonly occur in the late afternoon or early evening, suggesting that events in 
the household routine may be involved.  

Careful physical examination is important to eliminate the possibility of intussusception, 
strangulated hernia, or other serious causes of abdominal pain. 

How to help your baby? 

 Holding the infant upright or prone across the lap or on a hot water bottle or 
heating pad occasionally helps. 

  Passage of flatus or fecal material spontaneously or with expulsion of a suppository 
or enema sometimes affords relief.  

 Sedation is occasionally indicated for a prolonged attack.  
 In extreme cases, temporary hospitalization of the infant, often with no more than a 

change in the feeding routine and a period of rest for the parent, may help. 
o improving feeding techniques, including “burping,”  
o providing a stable emotional environment  
o identifying possibly allergenic foods in the infant's or nursing mother's diet 
o avoiding underfeeding or overfeeding.  

 
the condition rarely persists beyond 3 mo of age . 

 


