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Chapter

Infant Nutrition and Feeding in the 
First 2 Years of Life
Prince Kwabena Osei and Alex Kojo Anderson

Abstract

Infant feeding is the practice of feeding children who are below two years of age. 
The World Health Organization recommends that infants be exclusively breastfed for 
the first 6 months of life, followed by continued breastfeeding and gradual introduc-
tion of complementary foods. Breastfeeding is beneficial for both the mother and 
the infant. Breast milk is safe, sterile, and contains antibodies that protect infants 
against many childhood illnesses. In the US, infants who are not breastfed have a 
21% higher risk of post-neonatal infant mortality. It is recommended that mothers 
who cannot breastfeed exclusively feed their infants with breast milk for at least 
four months before introducing complementary foods. Infant formula cannot be an 
absolute substitute for human breast milk, and the use of infant formula must be the 
last option to feed infants if mothers cannot breastfeed. Although breast milk con-
tinues to be an important source of nutrition for growing infants, at six months and 
beyond breast milk becomes insufficient to provide all the nutrient needs of infants. 
Therefore, infants must be introduced to complementary foods in addition to breast 
milk. Complementary foods should provide sufficient energy, protein, essential fats, 
oils, and particularly, micronutrients to meet the nutritional needs of infants.

Keywords: breast milk, infant-formula, complementary-foods, exclusive, 
breastfeeding

1. Introduction

Infant feeding (IF) is the practice of feeding infants who are below two years of 
age [1]. The food choices parents/caregivers make for feeding infants could have both 
short and long-term health consequences on them [1, 2]. What we feed infants, when, 
and how they are fed during the first two years of their lives are essential for the fol-
lowing reasons [3, 4]:

• Infants who are below two years of age are vulnerable to irreversible damage to 
brain formation that serves as a foundation for the development of cognitive, 
motor, and socio-emotional skills

• Infants are at risk of irreversible growth retardation
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• The risk of developing chronic diseases like cardiovascular diseases, diabetes, and 
other chronic diseases later in the life span is linked to infant nutrition in the early 
stages of the life cycle

• Infants are at risk of mortality from common childhood illnesses

This chapter reviews and presents knowledge from several scientific research 
studies and evidence on policies, programs, recommendations, and the challenges of 
infant nutrition at different stages of the first two years of life. The chapter provides 
the reader with an overview of the current situation of infant food choices from birth 
through two years of age. The chapter is divided into four different sections. The 
first section discusses prelacteal feeds and the health benefits of human breast milk 
and exclusive breastfeeding [5–7]. In the second section, the benefits of breastfeed-
ing and infant formula feeding are discussed and compared [8–11]. Under certain 
circumstances, women may not be able to breastfeed their newborns. Many myths are 
associated with the appropriate timelines to feed infants with breast milk and when to 
introduce complementary foods. The timelines and alternative food choices available 
to mothers for feeding their infants during complementary feeding are discussed in 
the third section [12–15]. Methods for the expression of breast milk are discussed in 
the fourth section [16].

1.1 Prelacteal feeds

Prelacteal feeds are substances (mixtures and concoctions) such as honey, sugar 
water, dates, herbal tea and concoction, and fruit juice, among others that are given 
to newborns before the onset of breastfeeding within 1 to 3 days after birth [5]. The 
practice of giving prelacteal feeds to newborns is more common in developing coun-
tries than in developed countries [5–7, 17, 18]. The most usual reasons for giving pre-
lacteal feeds are that newborns need them for their health and to fulfill traditional/
cultural norms and practices [19]. In addition, some mothers give prelacteal feeds 
because of delayed lactation. However, this practice is inappropriate and unhealthy 
because it could be a potential source of infection in newborns, thereby affecting 
their health [5]. When babies are born, their intestines are sterile, and the introduc-
tion of prelacteal feeds may be a source of harmful microorganisms that may hurt 
their health [20]. Furthermore, the initiation of exclusive breastfeeding could be 
affected negatively by the introduction of prelacteal feeds to newborns after deliv-
ery, and therefore they may not benefit from the full immunological benefits of 
colostrum [5, 21]. More so, the early introduction of prelacteal feeds could lead to 
poor feeding of infants and increased risk of mortality [7]. For example, prelacteal 
feeding accounted for 45% of neonatal mortality, 30% of diarrheal mortality, and 
18% of acute respiratory deaths globally [4]. Currently, the practice of prelacteal 
feeding is a predominant problem in low- and middle-income countries in Africa 
and Asia [19].

1.2 The human breast milk

1.2.1 Lactation

During pregnancy, between weeks 16 and 22, the production of breast milk begins 
in the mammary gland in the breasts [22, 23]. The process of producing and releasing 
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milk from the breast is called lactation [24]. Lactation is controlled by two main 
hormones; prolactin and oxytocin [23]. The functions and sources of stimulation for 
the release of these hormones are listed in Table 1 [23]:

1.2.2 Colostrum

The first milk that is produced in the breast after birth is called colostrum and it 
typically lasts up to 5 days [23, 24]. Colostrum must be a newborn’s first food after 
delivery [23]. It is thick and yellowish milk high in calories, essential nutrients, and 
antibodies [25]. Lactoferrin is a primary protein in colostrum and has antimicrobial 
activity [21]. In many societies, it is perceived that colostrum is dirty and contains 
germs or diseases because of its yellowish color [26]. This is untrue. Rather colostrum 
is rich in energy and several nutrients that are important for the health of newborn 
babies in their early days [26]. The health benefits of colostrum for newborn babies 
are listed below [22–24, 27]:

• The yellowish color of colostrum is due to the high carotene content. Carotene 
functions as an antioxidant to protect the newborn against inflammation

• Colostrum is rich in immunoglobulins that are involved in building the immune 
system of the newborn against infections

• It contains special protein compounds like κ-casein, α-lactalbumin, lactoferrin, 
haptocorrin, and lysozyme that fight against infections

• Colostrum contains enzymes like Bile Salt Stimulated Lipase (BSSL), which 
allows for effective lipid digestibility, and better utilization of triglycerides, 
cholesterol, and fat-soluble vitamins

• It contains growth factors that promote growth and development

• Colostrum functions as a laxative to facilitate the defecation of a newborn’s first 
stool, known as meconium, which aids the preparation of the newborn’s gastro-
intestinal tract for mature breast milk

• Colostrum is high in energy and contains all the essential nutrients required for 
the growth of infants in the early days after birth

Following colostrum comes transitional milk which is much thinner and whiter 
than colostrum [1, 23]. It provides the baby with more calories and typically lasts 
for a few days after colostrum [21]. Mature breast milk is usually produced from the 

Hormone Stimulation Function

Prolactin Suckling, stress, & sleep Promotes milk production

Oxytocin Suckling or nipple stimulation Promotes the ejection of milk from the milk 
gland

Table 1. 
Hormonal control of lactation.
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10th day and is the type of milk that would be produced to feed infants until they are 
weaned from their mother’s milk [24].

1.2.3 Mature human breast milk

The production of mature breast milk continues as long as the mother is comfort-
able with breastfeeding, nurses the infant or expresses her milk, and it is important to 
mention that infants do not need any other source of nutrition apart from breastmilk, 
from when they are born until they are six months old [28]. Breast milk is the ideal food 
for the growth and development of infants [1]. It is made up of approximately 87% water, 
1% protein, 4% lipid, and 7% carbohydrate, in addition to many minerals like calcium, 
phosphorus, magnesium, potassium, sodium, and vitamins [24]. The nutritional com-
position of breast milk is dynamic and changes within a feed, time of the day, and as an 
infant grows [29]. Breast milk contains two types of proteins: whey and casein [22, 30]. 
Over time, the ratio of casein and whey proteins changes [29]. Whey is high in immuno-
globulins and easier to digest, whereas casein helps babies feel full longer [30]. Human 
milk is more than food and cannot be substituted with any other infant foods because it 
contains immune factors that cannot be found in other foods like infant formula [10, 31]. 
The following are the main benefits of breast milk for infants:

• Breast milk is safe, and sterile and provides all the energy and nutrients required 
by infants for the first six months of their lives for optimal growth [1]. In addition, 
breast milk provides up to half or more of a child’s nutritional needs during the 
second half of the first year, and up to one-third during the second year of life [29]

• Breast milk contains antibodies that protect infants against many childhood 
illnesses and breastfed infants are more likely to have fewer cases of colds and 
other infections than infants who are not breastfed [25]

• Research has shown that breastfed infants are less likely to become obese later in 
life because formula-fed infants usually have a higher calorie intake than infants 
who are fed breast milk [10, 32]
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• Breast milk is easier for infants to digest and this helps to prevent diarrheal 
diseases as well as allergenic and autoimmune responses [21].

• Breastmilk helps reduce the incidence of infant mortality. Infants who are not 
breastfed have a 21% risk of post-neonatal infant mortality [4].

• Children who are not breastfed and fed with infant formula without docosahexae-
noic acid/arachidonic acid supplementation are likely to develop autism [11].

1.3 Exclusive breastfeeding

When babies are born, mothers must be supported by lactation support groups 
and professionals, Baby-Friendly Hospital, and breastfeeding education and resources 
to help initiate breastfeeding [3, 31]. Mothers must also be supported to have safe 
sleep practices [33]. Exclusive breastfeeding is the practice of giving only breast milk 
to infants as the sole source of nourishment until they are six months old, except for 
medications or vitamin and mineral supplements when there is a need [3, 34]. The 
World Health Organization (WHO) recommends that infants be exclusively breastfed 
until approximately six months of age, followed by continued breastfeeding and 
gradual introduction of complementary foods [4]. Breastfeeding is recommended 
to continue until a baby is at least 2 years old, and beyond, as long as it’s mutually 
desired by the mother and infant [3]. Breastfeeding offers myriad of benefits for 
mothers including:

• Reducing the risk of cancers like breast cancer, ovarian cancer, and endometrial 
cancer [9].

• Improves cardiovascular health and prevents diseases like high blood pressure 
and high cholesterol [9].

• Mothers who breastfeed recover faster from childbirth [29].

• Breastfeeding produces the hormone oxytocin that aids the contraction of the 
uterus to return to its normal size [29].

• It increases both physical and emotional bonding between mother and baby [9].

• It helps to promote weight loss [35].

1.3.1 Factors affecting exclusive breastfeeding

Many factors are associated with the discontinuation of exclusive breastfeeding by 
mothers before six months [9]. Studies have shown that mothers with early breast-
feeding difficulties are more likely to discontinue exclusive breastfeeding, and the 
commonest reason for the inability of many mothers to exclusively breastfeed their 
infants is insufficient milk production [36, 37]. Some mothers also believe that breast 
milk is never sufficient to meet the nutritional needs of their infants [37]. Others 
discontinue breastfeeding due to busy work schedules, the illness of the infant, or 
the mother [37]. Hence, despite the enormous benefits of exclusive breastfeeding to 
both infants and their mothers, studies have shown that many mothers are unable to 
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feed their infants exclusively [9]. Globally, only 40% of infants aged 0–6 months are 
exclusively breastfed [9]. In the US, the breastfeeding initiation rate is approximately 
84% [38]. However, the rate drops drastically by 6 months of age to 57% and by one 
year, only 35% of infants receive breast milk [38]. Despite these challenges, mothers 
could be supported to exclusively breastfeed their infants. Mothers must be educated 
about the importance of breast milk and exclusive breastfeeding. They must be sup-
ported by families, peers, and any other support groups that can empower them to 
feed their infants exclusively [4, 37, 38].

1.4 Overcoming breastfeeding problems

It is not uncommon for some mothers to experience some physiological challenges in 
their pursuit to feed their infants with breast milk [39]. For instance, after the delivery 
of a newborn, it is normal for a mother’s breast to become heavy and tender [40]. 
However, this could lead to engorgement if the milk is not adequately removed, which is 
associated with severe pain and discomfort [40, 41]. Some infants may bite the nipples 
of their mother when they start teething and this could lead to sores on the nipples and 
in some cases, mastitis, which is the inflammation of breast tissues may occur [42]. 
Details of some of these physiological breastfeeding problems are discussed below:

1.4.1 Nipple soreness

For many mothers, there is no clear cause of nipple soreness. However, factors 
such as improper feeding techniques and lack of proper care of nipples [40]. Also, 
some infants often bite on the nipples of their mothers when they start teething [43]. 
For such infants, giving something cold and wet to chew on a few minutes before 
breastfeeding can help avoid this problem [43].

1.4.2 Breast engorgement

The gradual buildup of blood and milk in the breast a few days after birth without 
the milk being removed could lead to breast engorgement [41]. When a breast is 
engorged, it becomes swollen, hardened, and very painful [41]. The nipple may not 
stick out well to allow the infant to latch on it correctly [40]. To prevent engorgement, 
mothers must relax in a comfortable position when breastfeeding [43]. Mothers must 
also try to feed their infants more often or express their breast milk manually or with 
a breast pump [43]. Discomfort that comes with breast engorgement could be allevi-
ated by taking warm showers and applying warm compresses on the breast [43].

1.4.3 Clogged milk duct

The milk duct can become plugged when breast milk is not completely drained 
from the breasts in successive breastfeeding sessions [40]. This could happen if the 
infant does not feed regularly or the mother skips feeding [40]. To remove the plug, 
the milk duct area can be massaged by putting gentle pressure [40].

1.4.4 Mastitis

This condition usually occurs within the first 12 weeks after birth [42]. It occurs 
when there is either the obstruction of the breast milk ducts, nipple cracks or there is 
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infection by microorganisms like Escherichia coli, streptococci, and staphylococci [42]. 
Breasts become reddish, and tender, and mothers could develop fever [43]. To prevent 
mastitis, the breasts must be emptied with the appropriate breastfeeding technique 
[43]. Also, if pain becomes unbearable, the mother will need to be evaluated by an 
International Board-Certified Lactation Consultant (IBCLC or a physician).

1.5 When should a baby or a mother not breastfeed

Although breastfeeding is recommended as the optimal nutrition for the infant, it 
is a personal choice and if a mother is not comfortable with it or has medical contrain-
dications, may choose not to breastfeed [9]. However, under the circumstances listed 
below, mothers and newborns may be advised not to breastfeed [3, 9, 42, 44]:

• Mother has HIV infection and AIDS

• Mother has active tuberculosis

• Mother has T-cell leukemia or any other cancer and is receiving chemotherapy

• Mother is a drug addict or heavy user of alcohol

• Mother is exposed to environmental pollutants

• Infant has galactosemia and cannot metabolize lactose

2. Infant formula feeding

Although infant formula has an important role in infant feeding, it cannot be said 
to be an absolute substitute for breast milk, and the use of infant formula must be the 
last option to feed infants in early life if mothers cannot breastfeed [1, 10]. Extensive 
evidence has shown that human breast milk contains many bioactive compounds and 
substances that support the building of the immune system and brain development 
of infants which cannot be found in infant formula and other human milk substitutes 
[45]. Infant formula processing companies only try to mimic the composition of 
human breast milk hence, the health benefits of breast milk cannot be equated to 
infant formula [10, 25, 45]. It is recommended that mothers who cannot do exclusive 
breastfeeding feed their infants breast milk for at least four months before introduc-
ing infant formula [4, 9]. However, if mothers cannot breastfeed their infants, they 
are advised to use infant formula and other appropriate human milk substitutes, 
which are mainly intended to be an effective substitute for breast milk [45].

2.1 Types of infant formula

There are three main categories of infant formulas. These are cow milk-based for-
mula, soy-based formula, and specialized formula [45]. The distinctions between these 
types of formulas are in terms of nutrition, energy content, taste, the bioavailability of 
nutrients, and cost [45]. The cow milk-based formula is the commonest type of formula 
for feeding most infants in many countries [46]. Raw cow’s milk naturally contains high 
amounts of fats, minerals, and protein compared to human breast milk [47]. Hence, in 
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the processing of cow milk-based formulas, the nutrients in raw cow’s milk are diluted 
to levels similar to that of human breast milk [46]. Soy-based formulas are produced 
from soy milk and are usually intended to be given to infants with galactosemia or 
congenital lactase deficiency [45]. Due to soy allergies, it is recommended that mothers 
pay attention to signs of soy allergies like skin rashes and diarrhea during the introduc-
tion of soy-based formulas, especially to infants who are less than six months old [45]. 
Specialized formulas are mainly synthesized from protein hydrolysate and amino acids 
and are intended for infants who cannot tolerate cow’s milk or soy-based formulas 
[46]. Finally, there is no brand of infant formula that is best for all infants. Only infant 
formula specifically made for infants within a certain age category must be selected for 
feeding infants, and the infant formula selected must meet the FDA standards regarding 
the nutritional composition of the type of formula [27]. The health benefits of human 
breast milk over infant formulas are summarized in Table 2 [4, 9, 22, 27, 29].

2.2 Complementary feeding and infant food choices

At six months of age, breastmilk continues to be an important source of nutrition 
but is insufficient to provide all the nutrient needs of infants [4]. Therefore, infants 
must be introduced to other foods in addition to breastmilk, to keep up with their 
growing needs for energy and nutrients. This process of introducing other foods is 
called complementary feeding [13]. Complementary feeding must begin after six 
months when breast milk alone is no longer enough to meet all the nutritional needs of 
infants, and therefore other sources of food are needed [3]. The American Academy of 
Pediatrics and the World Health Organization recommend introducing complementary 
foods at approximately 6 months of age [4, 48]. The introduction of complementary 
foods before 4 months of age may be too early for many health reasons [49]. Firstly, 
infants at this time are not developmentally ready for solid complementary foods 
[1, 48, 49]. The gut of an infant is more permeable at this stage and gastrointestinal 

Nutrient 

factor

Breast milk Infant formula

Carbohydrates Rich in lactose and oligosaccharides Some formulas do not have lactose and 
oligosaccharides

Fats & oils Rich in omega 3 and cholesterolAll fats and 
oils are highly digestible and absorbed.Milk 
composition is adjusted to the infant’s 
needs.

No DHADigestion and absorption are 
usually not incompleteMilk composition 
cannot be adjusted to the infant’s needs.

Proteins Soft easily digestible whey protein.Contains 
growth factorsLactoferrin for intestinal 
health, lysozyme

Casein proteins are hard to digest.No 
growth factorsNo Lactoferrin and 
lysozyme

Minerals Iron, zinc, and calcium are better absorbed Iron, zinc, and calcium are not well 
absorbed

Immune 
boosters

Contains White Blood Cells No live White Blood Cells

Enzymes and 
hormones

Rich in digestive enzymes and hormones No digestive enzymes and hormones

Table 2. 
Comparison of breast milk and infant formula.
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colonization of microflora is not fully established [50]. Also, infants may be infected 
and suffer from respiratory and diarrheal illnesses because their immune system is still 
developing [49]. More so, the early introduction of complementary foods could put 
undue stress on many of the developing internal organs of infants such as the immature 
renal and digestive systems [49]. Infants could also develop food allergies [13]. Lastly, 
infants who are introduced to complementary foods early are unlikely to be fed suf-
ficient amounts of breastmilk which is the ideal food for infants until six months old 
[13]. Furthermore, many infants are at high risk of undernutrition after six months 
of age [3]. This is because feeding infants at this age with the right foods in the right 
amounts could be a challenge for many mothers [37]. Studies have shown that infants 
after six months are highly at risk of stunting, being underweight, and wasting, as well 
as food-borne illnesses [1, 3, 4, 51]. Hence, the World Health Organization recommends 
complementary feeding must be timely, adequate, safe, and properly fed [3, 4]. That is, 
complementary foods must provide sufficient energy, protein, and micronutrients to 
meet the nutritional needs of infants, they must be hygienically prepared and stored, 
and fed with kempt hands using clean feeding utensils including feeding bottles.

2.3 Complementary food consistency, frequency, and energy density

Generally, the majority of infants after 6 months should be able to eat pureed, 
mashed, and semi-solid foods [4, 13]. The consistency and different varieties of 
complementary foods must be increased gradually for infants as they get older 
[13]. At eight months, most infants have to be able to eat snacks (including finger 
foods) alone and by 12 months, many infants can eat the same kinds of foods as 
the rest of the family [4]. Foods such as nuts, grapes, or raw carrots should not be 
fed to infants younger than 12 months because they could result in the choking of 
the trachea [14]. Moreover, the number of times infants are fed complementary 
foods must be gradually increased as they get older. The energy density and nutri-
ent content of the complementary food must determine the frequency at which 
infants are fed, as well as the amounts infants, can consume at each feeding [14]. 
To begin complementary feeding, it is recommended to start feeding infants with 
semi-solid and solid foods at least 2–3 times per day between 6 and 8 months and 
moderately increase the frequency to 3–4 times daily after 8 months [4, 13]. It is 
important to feed infants with complementary foods that are nutrient dense like 
whole grains, meat, poultry, fish, eggs, and dairy products [12]. Frequent feeding 
may be required if the energy density and the nutrient content of complementary 
foods per meal are low to meet nutrient needs for growth and development [14].

2.4 Hygienic and safe practices during complementary feeding

Complementary foods that are prepared under unhygienic conditions can make 
foods microbiologically unsafe to feed to the infant [15, 52]. Foods that are contami-
nated with microorganisms are harmful to feeding infants, especially when they 
are <2 years old because infants who are within these ages tend to have immature 
immune systems and are highly vulnerable to microbial infections [52, 53]. Poor food 
hygiene practice is one of the main causes of childhood diarrhea and studies have 
shown that about 88% of infant deaths are due to poor sanitation, poor personal 
hygiene, and unsafe water supplies in developing countries [52, 54]. More so, inad-
equate cleaning of eating utensils, improper storage of complementary foods after 
preparation, lack of knowledge about safe food handling, and poor environmental 
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sanitation are major contributory factors to foodborne illnesses among infants [2, 4, 
52, 55, 56]. Nonetheless, honey and honey-related foods are potential sources of the 
pathogenic bacteria (Clostridium botulinum) that cause botulism [57]. Therefore, 
these foods must not be introduced to infants until they are over 2 years old because 
the immune system of infants may not be fully developed to fight pathogenic bacteria 
[57]. Lastly, the following food safety and sanitary guidelines must be followed about 
handling complementary foods to prevent the risk of foodborne illnesses [2, 4, 56]:

• Before feeding infants, mothers and caregivers must properly wash their hands 
and that of their infants with soap and water

• Eating utensils must thoroughly be cleaned with soap and water before use dur-
ing the preparation of complementary foods for infants

• Bottles that are difficult to clean must not be used to feed infants because they 
could harbor dirt/microbes that might be a potential source of contamination

• Complementary foods to be fed to infants later must be stored in either a refrig-
erator or freezer immediately after preparation

• Refrigerated or frozen complementary foods should be thawed and properly 
warmed/cooked to the right temperature before feeding to infants

• Leftover meals from eating episodes should be discarded and must not be kept to 
feed infants at a later time

2.5 Food allergy and complementary feeding

According to the American Academy of Pediatrics Committee on Nutrition guidelines 
for the introduction of complementary foods, mothers with a family history of food 
allergies from eggs, milk, peanuts, soy, and shellfish must delay the introduction of any 
of these foods to their infants [50, 58]. For infants at risk of milk allergy, dairy products 
must only be given after the first year of life [58]. For allergies to eggs, peanuts, soy, and 
shellfish, these foods must not be given to infants until they are two years of age [50]. In 
addition, to be able to identify potential food allergies, it is recommended that single-
ingredient foods be given to infants first in the early stages of complementary feeding [13].

2.6 Expression of breast milk

In the past few decades, breast milk expression was used mainly as a means to 
feed preterm and sick babies [59]. However, breast milk expression has become more 
of a norm in many societies for mothers because of convenience and the need for 
mothers to return to work after delivery [59]. Currently, breast milk expression forms 
an essential part of breastfeeding behavior among mothers, especially in developed 
countries [60]. In addition, the expression of breast milk has become a useful alterna-
tive for mothers to feed their babies with breast milk when direct breastfeeding is not 
possible, thereby allowing mothers to continue feeding their infants with breast milk 
[59]. Breast milk can be expressed in two main ways, either by hand expression or by 
the use of pumps [61]. In the first few days after birth, hand expression may be used 
to initiate milk production by the stimulation of the breast with the bare hand [61]. 
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Studies have shown that breast milk expression by hand is more effective at enhancing 
milk production and increasing the duration of breastfeeding [61]. Breast pump plays 
an important role in breast milk expression and the continuation of breastfeeding 
among working mothers [62]. There are three main types of breast pumps and these 
are manual, battery, and electric pumps [63]. A manual breast pump requires the 
use of the hand to manually operate a pump to remove milk from the breast into a 
receptacle, but the battery and electric operated pumps respectively require battery 
and electricity as sources of power to extract breast milk from the breast. The selection 
of a particular type of pump for breast milk expression is dependent on factors such 
as time, cost, the volume of milk required and accessibility to power [63]. The battery 
and electric pumps work faster than the manual pump and are more suitable for moth-
ers who have busy work schedules. A manual pump is also cheaper and easier to oper-
ate although it is not as efficient as an electric pump [63]. The following recommended 
guidelines for the expression of breast milk and storage are intended to maintain the 
safety and quality of breast milk after expression [60, 63, 64]:

• Properly wash hands with soap and water before expressing milk. Hand sanitiz-
ers may be used if soaps and water are unavailable

• Clean breast pumps thoroughly with soap and water before use for milk expres-
sion. If expressing by hand, the receptacle to collect the breast milk must be well 
cleaned

• Ensure that the contact surfaces of the areas where the milk expression is to be 
carried out are cleaned

• Clean all utensils and breast pumps with soap and water immediately after use

• Store breast milk at the appropriate refrigerator or freezer temperature as soon as 
milk expression is completed

2.7 Methods of breast milk expression

2.7.1 Hand expression

Hand expression of breast milk is a technique where the hands are used instead of 
infants or breast pumps to extract milk out of the breasts into a container. Expressing 
breast milk by hand is an essential skill that lactating mothers must learn because it 
has the following benefits [61, 65]:

• It can be used to get colostrum out of the breast quickly to feed newborns who 
may be unable to suckle the breast in the early days after delivery or those who 
are not able to have effective latch.

• Hand expression stimulates milk production and studies have shown that expres-
sion of breast milk by hand is more effective at helping to establish milk supply 
within the 24 hours after birth than expression by breast pumps.

• Expression of breast milk by hand facilitates easy emptying of the breasts and 
this aids the prevention of engorgement and mastitis.
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• Mothers who practice hand expression are more comfortable and confident 
about breastfeeding their infants.

• Hand expression requires no special device; it is cheaper, convenient, and easier 
to express breast milk by hand.

2.7.1.1 Procedure for hand expression

• The right thumb should be positioned above the left nipple with the four fingers 
below the nipple at about 1 to 2 inches behind the nipple. The thumb and the 
fingers must make a C – shape at this point.

• The thumb and fingers must be pressed and gently squeezed together back towards 
the chest.

• The procedure ought to be repeated in a rhythmic pattern by pressing, gently 
squeezing, and releasing the thumb and fingers until the milk flow stops.

• The same procedure should be repeated for the right breast by using the left 
thumb and fingers [66].

2.7.2 Breast pumps

Breast pumps are considered as medical devices that are used to facilitate the 
suction of breast milk in order to maintain or increase milk supply [16]. A typical 
breast pump is made up of a breast shield, pump, and milk receptacle [16]. The breast 
shield is the cone-shaped cup that fits over the nipple and the area around the areola. 
The pump creates a vacuum that pulls milk out of the breast. The milk receptacle is 
a detachable container that fits beneath the breast shield and receives breast milk 
simultaneously as it is being pumped.
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2.7.2.1 Manual breast pumps

These pumps are operated by hand and require the user to manually squeeze a 
lever consistently to create a vacuum on the breast to express milk [16]. Manual breast 
pumps are cheaper and can be used without electricity or battery [16]. The choice 
to use a manual breast pump has the following downside to it [63]. First, the use of 
manual pump is time-consuming and requires a lot of manual work. Manual pump 
is not as efficient as an electric or battery-operated breast pump due to its limited 
suction capability. The creation of a regular pumping rhythm is difficult when using a 
manual pump [16, 61].

2.7.2.2 Battery breast pumps

These pumps operate on battery for milk expression from the breast and there are 
two models of these pumps: single and double models [61]. The single model is used 
to express milk from one breast at a time and the double model is used to express milk 
from both breasts synchronously. Also, there are wireless breast pumps that allow for 
hands-free pumping [16]. Battery pumps are ideal for traveling mothers who may not 
have access to an electrical outlet [16]. The following downsides are associated with 
the use of battery-operated pumps. Battery pumps are relatively expensive compared 
to manual pumps. Although they are efficient at suction, their capacity may be limited 
depending on the amount of milk to be expressed. The intermittent charging of bat-
teries may be inconvenient, and some batteries may not last for longer hours [16, 61].

2.7.2.3 Electric breast pumps

Electric breast pumps are motorized pumps that create suction to draw milk from the 
breasts and they are the most efficient breast pumps with the most output of milk expres-
sion [67]. They also come in different models that can either express milk from one breast 
or both breasts at the same time [67]. The choice to use an electric breast pump has the 
following downsides to it. Electric pumps are comparatively more expensive than manual 
and battery-operated pumps. The use of electric pumps may be accompanied with 
discomfort, pain, and soreness if the suction intensity is not regulated properly [65, 67].

2.8 Conclusion

The practice of giving prelacteal feeds such as honey, sugar water, dates, herbal 
tea, and fruit juice to newborn babies within 1 to 3 days after birth is more common 
among many cultures in developing countries than in developed countries. This prac-
tice is inappropriate because it could be a potential source of infection in newborns, 
and it could also lead to poor feeding of infants accompanied with many health conse-
quences. The human breast milk is the best food for infants because it is safe, sterile, 
contains antibodies that protect babies against many childhood illnesses, and has all 
the nutrients infants need for their growth and development in the first six months of 
life. Breastfeeding is beneficial for both mothers and their infants. Also, breastfeeding 
helps to build strong emotional bond between mothers and their infants. Although 
breast milk continues to be an important source of nutrition for growing infants, at 
six months and beyond breast milk alone becomes inadequate to provide all the nutri-
ent needs of infants. Therefore, infants must be introduced to complementary foods 
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in addition to breast milk. Complementary foods must provide sufficient energy, 
protein, essential fats, and particularly, micronutrients to meet the nutritional needs 
of infants. During the introduction of complementary foods, mothers with a family 
history of food allergies must delay the introduction of any potential allergenic food 
to their infants until they are two years of age. One of the reasons why some mothers 
discontinue breastfeeding is because of busy work schedules. Therefore, the expres-
sion of breast milk has become a useful alternative for mothers to feed their infants 
breast milk when direct breastfeeding is not possible. Breast milk can be expressed in 
two main ways, either by hand expression or by the use of breast pumps.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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