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Introduction

Optimal infant and young child feeding practices
rank among the most effective interventions to
improve child health. In 2006 an estimated 9.5 mil-
lion children died before their fifth birthday, and two
thirds of these deaths occurred in the first year of life.
Under-nutrition is associated with atleast 35% of child
deaths. It is also a major disabler preventing children
who survive from reaching their full developmental
potential. Around 32% of children less than 5 years
of age in developing countries are stunted and 10%
are wasted. It is estimated that sub-optimal breast-
feeding, especially non-exclusive breastfeeding in the
first 6 months of life, results in 1.4 million deaths and
10% of the disease burden in children younger than
5 years.

To improve this situation, mothers and families need
support to initiate and sustain appropriate infant and
young child feeding practices. Health care profession-
als can play a critical role in providing that support,
through influencing decisions about feeding practices
among mothers and families. Therefore, it is critical
for health professionals to have basic knowledge and
skills to give appropriate advice, counsel and help
solve feeding difficulties, and know when and where
to refer a mother who experiences more complex
feeding problems.

Child health in general, and infant and young child
feeding more specifically, is often not well addressed
in the basic training of doctors, nurses and other
allied health professionals. Because oflack of adequate
knowledge and skills, health professionals are often
barriers to improved feeding practices. For example,
they may not know how to assist a mother to initiate
and sustain exclusive breastfeeding, they may recom-
mend too-early introduction of supplements when

there are feeding problems, and they may overtly or
covertly promote breast-milk substitutes.

This Model Chapter brings together essential knowl-
edge about infant and young child feeding that health
professionals should acquire as part of their basic
education. It focuses on nutritional needs and feed-
ing practices in children less than 2 years of age — the
most critical period for child nutrition after which
sub-optimal growth is hard to reverse. The Chapter
does not impart skills, although it includes descrip-
tions of essential skills that every health professional
should master, such as positioning and attachment
for breastfeeding.

The Model Chapter is organized in nine sessions
according to topic areas, with scientific references at
the end of each section. These references include arti-
cles or WHO documents that provide evidence and
further information about specific points.

Useful resource materials are listed on the inside of
the back cover. Training institutions may find it use-
ful to have these resources available for students.

The Chapter is accompanied by a CD-ROM with ref-
erence materials. It includes an annotated listing of
references presented in the Model Chapter, Power-
Point slides to support technical seminars on infant
and young child feeding, and the document Effective
teaching: a guide for educating healthcare profession-
als that can be used to identify effective methods
and approaches to introduce the content. Proposed
learning objectives and core competencies for medi-
cal students and allied health professionals in the area
of infant and young child feeding are also part of the
CD-ROM.







The importance of infant and young child
feeding and recommended practices

1.1 Growth, health and
development

Adequate nutrition during infan-
cy and early childhood is essen-
tial to ensure the growth, health,
and development of children to
their full potential. Poor nutrition
increases the risk of illness, and is
responsible, directly or indirectly,
for one third of the estimated
9.5 million deaths that occurred

FIGURE 1

Major causes of death in neonates and children under five in the world, 2004
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in 2006 in children less than 5
years of age (1,2) (Figure 1). Inap-
propriate nutrition can also lead
to childhood obesity which is an

Acute respiratory
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35% of under-five deaths are due to the presence of undernutrition

increasing public health problem
in many countries.

Early nutritional deficits are also

linked to long-term impairment in growth and health.
Malnutrition during the first 2 years of life causes
stunting, leading to the adult being several centime-
tres shorter than his or her potential height (3). There
is evidence that adults who were malnourished in ear-
ly childhood have impaired intellectual performance
(4). They may also have reduced capacity for physical
work (5,6). If women were malnourished as children,
their reproductive capacity is affected, their infants
may have lower birth weight, and they have more
complicated deliveries (7). When many children in a
population are malnourished, it has implications for
national development. The overall functional conse-
quences of malnutrition are thus immense.

The first two years of life provide a critical window
of opportunity for ensuring children’s appropri-
ate growth and development through optimal feed-
ing (8). Based on evidence of the effectiveness of
interventions, achievement of universal coverage of
optimal breastfeeding could prevent 13% of deaths
occurring in children less than 5 years of age globally,
while appropriate complementary feeding practices
would result in an additional 6% reduction in under-
five mortality (9).

Sources: World Health Organization. The global burden of disease: 2004 update. Geneva, World Health Organization,
2008; Black R et al. Maternal and child undernutrition: global and regional exposures and health consequences.
Lancet, 2008, 371:243-260.

1.2 The Global Strategy for infant and
young child feeding

In 2002, the World Health Organization and UNICEF
adopted the Global Strategy for infant and young child
feeding (10). The strategy was developed to revitalise
world attention to the impact that feeding practices
have on the nutritional status, growth and devel-
opment, health, and survival of infants and young
children (see also Session 9). This Model Chapter sum-
marizes essential knowledge that every health profes-
sional should have in order to carry out the crucial
role of protecting, promoting and supporting appro-
priate infant and young child feeding in accordance
with the principles of the Global Strategy.

1.3 Recommended infant and young child feeding
practices

WHO and UNICEF’s global recommendations for
optimal infant feeding as set out in the Global Strat-

egy are:

B exclusive breastfeeding for 6 months (180 days)
(11);
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FIGURE 2
Trends in exclusive breastfeeding rates (1996-2006)
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Source: UNICEF. Progress for children: a world fit for children. Statistical Review, Number 6. New York, UNICEF, 2007.

B nutritionally adequate and safe complementary
feeding starting from the age of 6 months with con-
tinued breastfeeding up to 2 years of age or beyond.

Exclusive breastfeeding means that an infant receives
only breast milk from his or her mother or a wet
nurse, or expressed breast milk, and no other liquids
or solids, not even water, with the exception of oral
rehydration solution, drops or syrups consisting of
vitamins, minerals supplements or medicines (12).

Complementary feeding is defined as the process start-
ing when breast milk is no longer sufficient to meet the
nutritional requirements of infants, and therefore oth-
er foods and liquids are needed, along with breast milk.
The target range for complementary feeding is gener-
ally taken to be 6 to 23 months of age,' even though
breastfeeding may continue beyond two years (13).

These recommendations may be adapted according
to the needs of infants and young children in excep-
tionally difficult circumstances, such as pre-term
or low-birth-weight infants, severely malnourished
children, and in emergency situations (see Session 6).
Specific recommendations apply to infants born to
HIV-infected mothers.

1.4 Current status of infant and young child
feeding globally

Poor breastfeeding and complementary feeding prac-
tices are widespread. Worldwide, it is estimated that
only 34.8% of infants are exclusively breastfed for the
first 6 months of life, the majority receiving some other
food or fluid in the early months (14). Complementary

' When describing age ranges, a child 623 months has complet-
ed 6 months but has an age less than 2 years.

foods are often introduced too early or too late and are
often nutritionally inadequate and unsafe.

Data from 64 countries covering 69% of births in
the developing world suggest that there have been
improvements in this situation. Between 1996 and
2006 the rate of exclusive breastfeeding for the first
6 months of life increased from 33% to 37%. Sig-
nificant increases were made in sub-Saharan Africa,
where rates increased from 22% to 30%; and Europe,
with rates increasing from 10% to 19% (Figure 2). In
Latin America and the Caribbean, excluding Bra-
zil and Mexico, the percentage of infants exclusively
breastfed increased from 30% in around 1996 to 45%
in around 2006 (15).

1.5 Evidence for recommended feeding practices

Breastfeeding

Breastfeeding confers short-term and long-term
benefits on both child and mother (16), including
helping to protect children against a variety of acute
and chronic disorders. The long-term disadvantages
of not breastfeeding are increasingly recognized as
important (17,18).

Reviews of studies from developing countries show
that infants who are not breastfed are 6 (19) to 10
times (20) more likely to die in the first months of life
than infants who are breastfed. Diarrhoea (2I) and
pneumonia (22) are more common and more severe
in children who are artificially fed, and are responsi-
ble for many of these deaths. Diarrhoeal illness is also
more common in artificially-fed infants even in situ-
ations with adequate hygiene, as in Belarus (23) and
Scotland (24). Other acute infections, including otitis
media (25), Haemophilus influenzae meningitis (26),
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and urinary tract infection (27), are less common and
less severe in breastfed infants.

Artificially-fed children have an increased risk of long-
term diseases with an immunological basis, including
asthma and other atopic conditions (28,29), type 1
diabetes (30), celiac disease (31), ulcerative colitis and
Crohn disease (32). Artificial feeding is also associ-
ated with a greater risk of childhood leukaemia (33).

Several studies suggest that obesity in later childhood
and adolescence is less common among breastfed chil-
dren, and that there is a dose response effect, with a
longer duration of breastfeeding associated with a low-
er risk (34,35). The effect may be less clear in popula-
tions where some children are undernourished (36). A
growing body of evidence links artificial feeding with
risks to cardiovascular health, including increased
blood pressure (37), altered blood cholesterol levels
(38) and atherosclerosis in later adulthood (39).

Regarding intelligence, a meta-analysis of 20 studies
(40) showed scores of cognitive function on average
3.2 points higher among children who were breastfed
compared with those who were formula fed. The dif-
ference was greater (by 5.18 points) among those chil-
dren who were born with low birth weight. Increased
duration of breastfeeding has been associated with
greater intelligence in late childhood (41) and adult-
hood (42), which may affect the individual’s ability to
contribute to society.

For the mother, breastfeeding also has both short- and
long-term benefits. The risk of postpartum haemor-
rhage may be reduced by breastfeeding immediately
after delivery (43), and there is increasing evidence
that the risk of breast (44) and ovarian (45) cancer is
less among women who breastfed.

Exclusive breastfeeding for 6 months

The advantages of exclusive breastfeeding compared
to partial breastfeeding were recognised in 1984,
when a review of available studies found that the risk
of death from diarrhoea of partially breastfed infants
0—-6 months of age was 8.6 times the risk for exclu-
sively breastfed children. For those who received no
breast milk the risk was 25 times that of those who
were exclusively breastfed (46). A study in Brazil in
1987 found that compared with exclusive breastfeed-
ing, partial breastfeeding was associated with 4.2
times the risk of death, while no breastfeeding had
14.2 times the risk (47). More recently, a study in Dha-
ka, Bangladesh found that deaths from diarrhoea and
pneumonia could be reduced by one third if infants

were exclusively instead of partially breastfed for the
first 4 months of life (48). Exclusive breastfeeding for 6
months has been found to reduce the risk of diarrhoea
(49) and respiratory illness (50) compared with exclu-
sive breastfeeding for 3 and 4 months respectively.

If the breastfeeding technique is satisfactory, exclu-
sive breastfeeding for the first 6 months of life meets
the energy and nutrient needs of the vast majority of
infants (51). No other foods or fluids are necessary.
Several studies have shown that healthy infants do
not need additional water during the first 6 months
if they are exclusively breastfed, even in a hot climate.
Breast milk itself is 88% water, and is enough to sat-
isfy a baby’s thirst (52). Extra fluids displace breast
milk, and do not increase overall intake (53). How-
ever, water and teas are commonly given to infants,
often starting in the first week of life. This practice
has been associated with a two-fold increased risk of
diarrhoea (54).

For the mother, exclusive breastfeeding can delay
the return of fertility (55), and accelerate recovery of
pre-pregnancy weight (56). Mothers who breastfeed
exclusively and frequently have less than a 2% risk of
becoming pregnant in the first 6 months postpartum,
provided that they still have amenorrhoea (see Session
8.4.1).

Complementary feeding from 6 months

From the age of 6 months, an infant’s need for energy
and nutrients starts to exceed what is provided by
breast milk, and complementary feeding becomes
necessary to fill the energy and nutrient gap (57). If
complementary foods are not introduced at this age
or if they are given inappropriately, an infant’s growth
may falter. In many countries, the period of comple-
mentary feeding from 6-23 months is the time of
peak incidence of growth faltering, micronutrient
deficiencies and infectious illnesses (58).

Even after complementary foods have been intro-
duced, breastfeeding remains a critical source of
nutrients for the young infant and child. It provides
about one half of an infant’s energy needs up to the
age of one year, and up to one third during the second
year of life. Breast milk continues to supply higher
quality nutrients than complementary foods, and also
protective factors. It is therefore recommended that
breastfeeding on demand continues with adequate
complementary feeding up to 2 years or beyond (13).

Complementary foods need to be nutritionally-
adequate, safe, and appropriately fed in order to meet
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the young child’s energy and nutrient needs. How-
ever, complementary feeding is often fraught with
problems, with foods being too dilute, not fed often
enough or in too small amounts, or replacing breast

milk while being of an inferior quality. Both food and
feeding practices influence the quality of complemen-
tary feeding, and mothers and families need support
to practise good complementary feeding (13).
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The physiological basis of breastfeeding

2.1 Breast-milk composition

Breast milk contains all the nutrients that an infant
needs in the first 6 months of life, including fat, car-
bohydrates, proteins, vitamins, minerals and water
(1,2,3,4). It is easily digested and efficiently used.
Breast milk also contains bioactive factors that aug-
ment the infant’s immature immune system, provid-
ing protection against infection, and other factors
that help digestion and absorption of nutrients.

Fats

Breast milk contains about 3.5 g of fat per 100 ml of
milk, which provides about one half of the energy
content of the milk. The fat is secreted in small drop-
lets, and the amount increases as the feed progresses.
As a result, the hindmilk secreted towards the end of
a feed is rich in fat and looks creamy white, while the
foremilk at the beginning of a feed contains less fatand
looks somewhat bluish-grey in colour. Breast-milk
fat contains long chain polyunsaturated fatty acids
(docosahexaenoic acid or DHA, and arachidonic acid
or ARA) that are not available in other milks. These
fatty acids are important for the neurological devel-
opment of a child. DHA and ARA are added to some
varieties of infant formula, but this does not confer
any advantage over breast milk, and may not be as
effective as those in breast milk.

Carbohydrates

The main carbohydrate is the special milk sugar lac-
tose, a disaccharide. Breast milk contains about 7 g
lactose per 100 ml, which is more than in most other
milks, and is another important source of energy.
Another kind of carbohydrate present in breast milk
is oligosaccharides, or sugar chains, which provide
important protection against infection (4).

Protein

Breast milk protein differs in both quantity and qual-
ity from animal milks, and it contains a balance of
amino acids which makes it much more suitable for

a baby. The concentration of protein in breast milk
(0.9 g per 100 ml) is lower than in animal milks. The
much higher protein in animal milks can overload
the infant’s immature kidneys with waste nitrogen
products. Breast milk contains less of the protein
casein, and this casein in breast milk has a different
molecular structure. It forms much softer, more eas-
ily-digested curds than that in other milks. Among
the whey, or soluble proteins, human milk contains
more alpha-lactalbumin; cow milk contains beta-
lactoglobulin, which is absent from human milk and
to which infants can become intolerant (4).

Vitamins and minerals

Breast milk normally contains sufficient vitamins for
an infant, unless the mother herself is deficient (5).
The exception is vitamin D. The infant needs expo-
sure to sunlight to generate endogenous vitamin D —
or, if this is not possible, a supplement. The minerals
iron and zinc are present in relatively low concentra-
tion, but their bioavailability and absorption is high.
Provided that maternal iron status is adequate, term
infants are born with a store of iron to supply their
needs; only infants born with low birth weight may
need supplements before 6 months. Delaying clamp-
ing of the cord until pulsations have stopped (approxi-
mately 3 minutes) has been shown to improve infants’
iron status during the first 6 months of life (6,7).

Anti-infective factors

Breast milk contains many factors that help to protect
an infant against infection (8) including:

B immunoglobulin, principally secretory immuno-
globulin A (sIgA), which coats the intestinal mucosa
and prevents bacteria from entering the cells;

B white blood cells which can kill micro-organisms;

B whey proteins (lysozyme and lactoferrin) which
can kill bacteria, viruses and fungi;

B oligosacccharides which prevent bacteria from
attaching to mucosal surfaces.
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The protection provided by these factors is unique-
ly valuable for an infant. First, they protect without
causing the effects of inflammation, such as fever,
which can be dangerous for a young infant. Second,
sIgA contains antibodies formed in the mother’s body
against the bacteria in her gut, and against infections
that she has encountered, so they protect against bac-
teria that are particularly likely to be in the baby’s
environment.

Other bioactive factors

Bile-salt stimulated lipase facilitates the complete
digestion of fat once the milk has reached the small
intestine (9). Fat in artificial milks is less completely
digested (4).

Epidermal growth factor (10) stimulates maturation of
the lining of the infant’s intestine, so that it is better
able to digest and absorb nutrients, and is less easily
infected or sensitised to foreign proteins. It has been
suggested that other growth factors present in human
milk target the development and maturation of nerves
and retina (11).

2.2 Colostrum and mature milk

Colostrum is the special milk that is secreted in the
first 2-3 days after delivery. It is produced in small
amounts, about 40—-50 ml on the first day (12), but is
all that an infant normally needs at this time. Colos-
trum is rich in white cells and antibodies, especially
sIgA, and it contains a larger percentage of protein,
minerals and fat-soluble vitamins (A, E and K) than
later milk (2). Vitamin A is important for protection
of the eye and for the integrity of epithelial surfaces,
and often makes the colostrum yellowish in colour.
Colostrum provides important immune protection
to an infant when he or she is first exposed to the
micro-organisms in the environment, and epidermal
growth factor helps to prepare the lining of the gut
to receive the nutrients in milk. It is important that
infants receive colostrum, and not other feeds, at this
time. Other feeds given before breastfeeding is estab-
lished are called prelacteal feeds.

Milk starts to be produced in larger amounts between
2 and 4 days after delivery, making the breasts feel
full; the milk is then said to have “come in”. On the
third day, an infant is normally taking about 300—-400
ml per 24 hours, and on the fifth day 500-800 ml (12).
From day 7 to 14, the milk is called transitional, and
after 2 weeks it is called mature milk.

2.3 Animal milks and infant formula

Animal milks are very different from breast milk
in both the quantities of the various nutrients, and
in their quality. For infants under 6 months of age,
animal milks can be home-modified by the addition
of water, sugar and micronutrients to make them
usable as short-term replacements for breast milk in
exceptionally difficult situations, but they can never
be equivalent or have the same anti-infective proper-
ties as breast milk (13). After 6 months, infants can
receive boiled full cream milk (14).

Infant formula is usually made from industrially-
modified cow milk or soy products. During the
manufacturing process the quantities of nutrients are
adjusted to make them more comparable to breast
milk. However, the qualitative differences in the fat
and protein cannot be altered, and the absence of
anti-infective and bio-active factors remain. Pow-
dered infant formula is not a sterile product, and may
be unsafe in other ways. Life threatening infections
in newborns have been traced to contamination with
pathogenic bacteria, such as Enterobacter sakazakii,
found in powdered formula (I5). Soy formula con-
tains phyto-oestrogens, with activity similar to the
human hormone oestrogen, which could potentially
reduce fertility in boys and bring early puberty in
girls (16).

2.4 Anatomy of the breast

The breast structure (Figure 3) includes the nipple and
areola, mammary tissue, supporting connective tis-
sue and fat, blood and lymphatic vessels, and nerves
(17,18).

The mammary tissue — This tissue includes the alveoli,
which are small sacs made of milk-secreting cells, and
the ducts that carry the milk to the outside. Between
feeds, milk collects in the lumen of the alveoli and
ducts. The alveoli are surrounded by a basket of
myoepithelial, or muscle cells, which contract and
make the milk flow along the ducts.

Nipple and areola — The nipple has an average of nine
milk ducts passing to the outside, and also muscle
fibres and nerves. The nipple is surrounded by the
circular pigmented areola, in which are located Mont-
gomery’s glands. These glands secrete an oily fluid that
protects the skin of the nipple and areola during lac-
tation, and produce the mother’s individual scent that
attracts her baby to the breast. The ducts beneath the
areola fill with milk and become wider during a feed,
when the oxytocin reflex is active.
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2.5 Hormonal control of milk production

There are two hormones that directly affect breast-
feeding: prolactin and oxytocin. A number of other
hormones, such as oestrogen, are involved indirectly in
lactation (2). When a baby suckles at the breast, sensory
impulses pass from the nipple to the brain. In response,
the anterior lobe of the pituitary gland secretes prolac-
tin and the posterior lobe secretes oxytocin.

Prolactin

Prolactin is necessary for the secretion of milk by the
cells of the alveoli. The level of prolactin in the blood
increases markedly during pregnancy, and stimulates
the growth and development of the mammary tissue,
in preparation for the production of milk (19). How-
ever, milk is not secreted then, because progesterone
and oestrogen, the hormones of pregnancy, block this
action of prolactin. After delivery, levels of progester-
one and oestrogen fall rapidly, prolactin is no longer
blocked, and milk secretion begins.

When a baby suckles, the level of prolactin in the
blood increases, and stimulates production of milk
by the alveoli (Figure 4). The prolactin level is highest
about 30 minutes after the beginning of the feed, so
its most important effect is to make milk for the next
feed (20). During the first few weeks, the more a baby
suckles and stimulates the nipple, the more prolac-
tin is produced, and the more milk is produced. This
effect is particularly important at the time when lac-
tation is becoming established. Although prolactin is
still necessary for milk production, after a few weeks
there is not a close relationship between the amount
of prolactin and the amount of milk produced. How-
ever, if the mother stops breastfeeding, milk secretion
may stop too — then the milk will dry up.

More prolactin is produced at night, so breastfeeding
at night is especially helpful for keeping up the milk
supply. Prolactin seems to make a mother feel relaxed
and sleepy, so she usually rests well even if she breast-
feeds at night.

Suckling affects the release of other pituitary hor-
mones, including gonadotrophin releasing hormone
(GnRH), follicle stimulating hormone, and luteinising
hormone, which results in suppression of ovulation
and menstruation. Therefore, frequent breastfeeding
can help to delay a new pregnancy (see Session 8 on
Mother’s Health). Breastfeeding at night is important
to ensure this effect.

Oxytocin

Oxytocin makes the myoepithelial cells around the
alveoli contract. This makes the milk, which has col-
lected in the alveoli, flow along and fill the ducts (21)
(see Figure 5). Sometimes the milk is ejected in fine

streams.
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The oxytocin reflex is also sometimes called the “let-
down reflex” or the “milk ejection reflex”. Oxytocin
is produced more quickly than prolactin. It makes the
milk that is already in the breast flow for the current
feed, and helps the baby to get the milk easily.

Oxytocin starts working when a mother expects a
feed as well as when the baby is suckling. The reflex
becomes conditioned to the mother’s sensations and
feelings, such as touching, smelling or seeing her baby,
or hearing her baby cry, or thinking lovingly about
him or her. If a mother is in severe pain or emotion-
ally upset, the oxytocin reflex may become inhibited,
and her milk may suddenly stop flowing well. If she
receives support, is helped to feel comfortable and lets
the baby continue to breastfeed, the milk will flow
again.

It is important to understand the oxytocin reflex,
because it explains why the mother and baby should
be kept together and why they should have skin-to-
skin contact.

Oxytocin makes a mother’s uterus contract after
delivery and helps to reduce bleeding. The contrac-
tions can cause severe uterine pain when a baby suck-
les during the first few days.

Signs of an active oxytocin reflex

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

B atingling sensation in the breast before or during a
feed;

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

B milk flowing from the other breast when the baby
is suckling;
B milk flowing from the breast in streams if suckling

is interrupted;

B slow deep sucks and swallowing by the baby, which
show that milk is flowing into his mouth;

B uterine pain or a flow of blood from the uterus;
B thirst during a feed.

If one or more of these signs are present, the reflex
is working. However, if they are not present, it does
not mean that the reflex is not active. The signs may
not be obvious, and the mother may not be aware of
them.

Psychological effects of oxytocin

Oxytocin also has important psychological effects,
and is known to affect mothering behaviour in ani-
mals. In humans, oxytocin induces a state of calm,
and reduces stress (22). It may enhance feelings of
affection between mother and child, and promote
bonding. Pleasant forms of touch stimulate the secre-
tion of oxytocin, and also prolactin, and skin-to-skin
contact between mother and baby after delivery helps
both breastfeeding and emotional bonding (23,24).

2.6 Feedback inhibitor of lactation

Milk production is also controlled in the breast by a
substance called the feedback inhibitor of lactation, or
FIL (a polypeptide), which is present in breast milk
(25). Sometimes one breast stops making milk while
the other breast continues, for example if a baby suck-
les only on one side. This is because of the local con-
trol of milk production independently within each
breast. If milk is not removed, the inhibitor collects
and stops the cells from secreting any more, helping
to protect the breast from the harmful effects of being
too full. If breast milk is removed the inhibitor is also
removed, and secretion resumes. If the baby cannot
suckle, then milk must be removed by expression.

FIL enables the amount of milk produced to be deter-
mined by how much the baby takes, and therefore
by how much the baby needs. This mechanism is
particularly important for ongoing close regulation
after lactation is established. At this stage, prolactin
is needed to enable milk secretion to take place, but it
does not control the amount of milk produced.

2.7 Reflexes in the baby

The baby’s reflexes are important for appropriate
breastfeeding. The main reflexes are rooting, suckling
and swallowing. When something touches a baby’s
lips or cheek, the baby turns to find the stimulus, and
opens his or her mouth, putting his or her tongue
down and forward. This is the rooting reflex and is
present from about the 32nd week of pregnancy.
When something touches a baby’s palate, he or she
starts to suck it. This is the sucking reflex. When the
baby’s mouth fills with milk, he or she swallows. This
is the swallowing reflex. Preterm infants can grasp
the nipple from about 28 weeks gestational age, and
they can suckle and remove some milk from about
31 weeks. Coordination of suckling, swallowing and
breathing appears between 32 and 35 weeks of preg-
nancy. Infants can only suckle for a short time at that



age, but they can take supplementary feeds by cup.
A majority of infants can breastfeed fully at a gesta-
tional age of 36 weeks (26).

When supporting a mother and baby to initiate and
establish exclusive breastfeeding, it is important to
know about these reflexes, as their level of maturation
will guide whether an infant can breastfeed directly
or temporarily requires another feeding method.

2.8 How a baby attaches and suckles at the breast

To stimulate the nipple and remove milk from the
breast, and to ensure an adequate supply and a good
flow of milk, a baby needs to be well attached so
that he or she can suckle effectively (27). Difficulties
often occur because a baby does not take the breast
into his or her mouth properly, and so cannot suckle
effectively.

FIGURE 6
Good attachment - inside the infant’s mouth

Good attachment

Figure 6 shows how a baby takes the breast into his
or her mouth to suckle effectively. This baby is well
attached to the breast.

The points to notice are:

B much of the areola and the tissues underneath
it, including the larger ducts, are in the baby’s
mouth;

B the breast is stretched out to form a long ‘teat’, but
the nipple only forms about one third of the ‘teat’;

B the baby’s tongue is forward over the lower gums,
beneath the milk ducts (the baby’s tongue is in fact
cupped around the sides of the ‘teat’, but a drawing
cannot show this);

2. THE PHYSIOLOGICAL BASIS OF BREASTFEEDING

B the baby is suckling from the breast, not from the
nipple.

As the baby suckles, a wave passes along the tongue
from front to back, pressing the teat against the hard
palate, and pressing milk out of the sinuses into the
baby’s mouth from where he or she swallows it. The
baby uses suction mainly to stretch out the breast tis-
sue and to hold it in his or her mouth. The oxytocin
reflex makes the breast milk flow along the ducts,
and the action of the baby’s tongue presses the milk
from the ducts into the baby’s mouth. When a baby
is well attached his mouth and tongue do not rub or
traumatise the skin of the nipple and areola. Suckling
is comfortable and often pleasurable for the mother.
She does not feel pain.

Poor attachment

Figure 7 shows what happens in the mouth when a
baby is not well attached at the breast.

The points to notice are:

B only the nipple is in the baby’s mouth, not the
underlying breast tissue or ducts;

B the baby’s tongue is back inside his or her mouth,
and cannot reach the ducts to press on them.

Suckling with poor attachment may be uncomfort-
able or painful for the mother, and may damage the
skin of the nipple and areola, causing sore nipples and
fissures (or “cracks”). Poor attachment is the com-
monest and most important cause of sore nipples (see
Session 7.6), and may result in inefficient removal of
milk and apparent low supply.

FIGURE 7
Poor attachment - inside the infant’s mouth
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FIGURE 8
Good and poor attachment - external signs

Signs of good and poor attachment

Figure 8 shows the four most important signs of good
and poor attachment from the outside. These signs
can be used to decide if a mother and baby need help.

The four signs of good attachment are:

B more of the areola is visible above the baby’s top lip
than below the lower lip;

B the baby’s mouth is wide open;
B the baby’s lower lip is curled outwards;

B the baby’s chin is touching or almost touching the
breast.

These signs show that the baby is close to the breast,
and opening his or her mouth to take in plenty of
breast. The areola sign shows that the baby is taking
the breast and nipple from below, enabling the nipple
to touch the baby’s palate, and his or her tongue to
reach well underneath the breast tissue, and to press
on the ducts. All four signs need to be present to show
that a baby is well attached. In addition, suckling
should be comfortable for the mother.

The signs of poor attachment are:

B more of the areola is visible below the baby’s bot-
tom lip than above the top lip — or the amounts
above and below are equal;

B the baby’s mouth is not wide open;

B the baby’s lower lip points forward or is turned
inwards;

B the baby’s chin is away from the breast.

If any one of these signs is present, or if suckling is
painful or uncomfortable, attachment needs to be
improved. However, when a baby is very close to the
breast, it can be difficult to see what is happening to
the lower lip.

Sometimes much of the areola is outside the baby’s
mouth, but by itself this is not a reliable sign of poor
attachment. Some women have very big areolas,
which cannot all be taken into the baby’s mouth.
If the amount of areola above and below the baby’s
mouth is equal, or if there is more below the lower lip,
these are more reliable signs of poor attachment than
the total amount outside.

2,9 Effective suckling

If a baby is well attached at the breast, then he or she
can suckle effectively. Signs of effective suckling indi-
cate that milk is flowing into the baby’s mouth. The
baby takes slow, deep suckles followed by a visible or
audible swallow about once per second. Sometimes
the baby pauses for a few seconds, allowing the ducts
to fill up with milk again. When the baby starts suck-
ling again, he or she may suckle quickly a few times,
stimulating milk flow, and then the slow deep suckles
begin. The baby’s cheeks remain rounded during the
feed.

Towards the end of afeed, suckling usually slows down,
with fewer deep suckles and longer pauses between
them. This is the time when the volume of milk is
less, but as it is fat-rich hindmilk, it is important for
the feed to continue. When the baby is satisfied, he
or she usually releases the breast spontaneously. The
nipple may look stretched out for a second or two, but
it quickly returns to its resting form.

Signs of ineffective suckling

A baby who is poorly attached is likely to suckle inef-
fectively. He or she may suckle quickly all the time,
without swallowing, and the cheeks may be drawn in
as he or she suckles showing that milk is not flow-
ing well into the baby’s mouth. When the baby stops
feeding, the nipple may stay stretched out, and look
squashed from side to side, with a pressure line across
the tip, showing that the nipple is being damaged by

incorrect suction.

Consequences of ineffective suck