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Breastfeeding and formula feeding are two distinct methods of infant nutrition,
each with its own advantages and disadvantages. This mini-review explores the
current scientific understanding of the impact of both methods on infant health and
development. Breastfeeding offers numerous benefits, including nutritional superiority,
enhanced immune protection, reduced risk of chronic diseases, and potential cognitive
advantages. Breast milk provides a dynamic blend of essential nutrients, antibodies,
and immune factors that are tailored to the infant’s needs. Formula feeding, while
providing essential nutrients, lacks the unique benefits of breast milk, particularly
in terms of immune protection and specific nutrient profiles. Factors influencing
the choice between breastfeeding and formula feeding include maternal health,
infant health, lifestyle, cultural norms, financial considerations, and access to support.
The best feeding method for each infant is a collaborative decision between
parents, healthcare providers, and support networks, considering individual needs
and circumstances. This mini-review highlights the importance of evidence-based
information and informed decision-making in choosing the optimal feeding method
for infants.
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1. Introduction

The first years of life are critical for establishing the foundation for a healthy and fulfilling life. Nutrition
plays a pivotal role in this crucial period, shaping physical growth, immune development, and cognitive
function. For infants, the choice between breastfeeding and formula feeding is a fundamental one with
profound implications for their health and well-being. Breastfeeding, the natural and instinctive way
to nourish a newborn, has long been recognized as the gold standard for infant nutrition [1]. Breast
milk is a dynamic fluid, uniquely tailored to the infant’s evolving needs, offering a wealth of benéefits.
However, in situations where breastfeeding is not possible or advisable, formula feeding provides a safe
and viable alternative. Despite the availability of formula, the debate surrounding breastfeeding versus
formula feeding persists, fueled by ongoing research and evolving societal perspectives [2]. This mini-
review aims to provide a concise overview of the current scientific understanding regarding the impact
of both breastfeeding and formula feeding on infant health and development. We will explore the unique
advantages of breast milk, the considerations surrounding formula feeding, and the factors that influence
the choice between these two methods of infant nutrition. By delving into the scientific evidence, this
mini-review seeks to empower parents, healthcare professionals, and policymakers with the knowledge
needed to make informed decisions about infant feeding, ultimately promoting the health and well-being

of infants worldwide.

2. Benefits of Breastfeeding

Breast milk, a dynamic fluid uniquely tailored to the infant’s evolving needs, offers a multitude of benefits
that extend far beyond providing essential nutrients. This section explores the key advantages of
breastfeeding, highlighting its impact on various aspects of infant health and development [3]. Breast
milk is not static; its composition changes throughout the day and over time, adapting to the infant’s
growing requirements. It provides a perfectly balanced blend of essential fatty acids, vitamins, minerals,
prebiotics, immune factors, and hormones, all crucial for optimal growth and development. Breast milk
is also a powerhouse of immune factors that protect infants from a variety of infections [4]. It contains
antibodies that directly fight off pathogens, immunoglobulins that play a key role in the development of
the infant’s own immune system, and antimicrobial factors that inhibit the growth of harmful bacteria and
viruses [5]. This immune protection translates into real-world benefits: breastfed infants are less likely to
develop ear infections, respiratory infections, gastrointestinal infections, and other common childhood
illnesses. If infections do occur, they are often milder and shorter in duration in breastfed infants [6].
Research shows breastfeeding offers benefits that extend beyond infancy, potentially reducing the risk of
chronic diseases later in life. Breastfed infants have a lower risk of developing obesity, type 2 diabetes,

asthma, and allergies [7].
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Breastfeeding has also been linked to improved cognitive development in infants, potentially resulting
in higher 1Q scores and enhanced language skills later in life. Beyond nutrition, breastfeeding plays a
crucial role in establishing a strong bond between mother and infant [8]. It promotes physical closeness
and intimacy, fosters a sense of security and comfort for the infant, and stimulates the release of oxytocin,
a hormone associated with bonding and relaxation [9]. This close physical and emotional connection
can contribute to a secure attachment between mother and child. The benefits of breastfeeding for
both mother and child are numerous and profound [10]. From providing optimal nutrition to enhancing
immunity, cognitive development, and emotional well-being, breastfeeding lays the foundation for a
healthy and happy life. It is a powerful act of love and nourishment that deserves continued support and
encouragement. Table 1 presents a comparison between breastfeeding and formula feeding in terms
of their impact on infant health and development. This table highlights key differences in nutritional
composition, immune protection, long-term health outcomes, cognitive development, emotional and
social benefits, and maternal health. Breastfeeding is shown to offer a dynamic and adaptable nutritional
profile that supports immune development and provides numerous long-term health benefits. In contrast,
formula feeding offers a fixed nutritional composition, which may not fully replicate the advantages
of breastfeeding, particularly in terms of immune protection and cognitive outcomes. Furthermore,
breastfeeding fosters a deeper emotional bond between mother and child, while formula feeding is
more practical in terms of convenience, though it can be more expensive and environmentally taxing.

Table 1: Comparison of Breastfeeding and Formula Feeding in Infant Health and Development.

Feature Breastfeeding Formula Feeding

Nutritional Composition Dynamically adapts to infant needs; Fixed composition; may lack optimal balance
contains higher levels of essential fatty ~ of essential fatty acids, prebiotics, and
acids, prebiotics, and immune factors immune factors

Immune Protection Provides passive immunity through Offers reduced immune protection compared
antibodies, immunoglobulins, and to breast milk; some formulas contain
antimicrobial factors prebiotics and probiotics

Long-Term Health Benefits Lower risk of obesity, type 2 diabetes, May have a higher risk of these chronic
asthma, and allergies conditions compared to breastfeeding

Cognitive Development Potential for higher 1Q scores and May have lower cognitive scores compared to
enhanced language skills breastfeeding

Emotional and Social Benefits Promotes bonding and attachment May not offer the same degree of bonding
through physical closeness and hormone and attachment as breastfeeding
release

Maternal Health Benefits Reduced risk of postpartum depression, No maternal health benefits directly related to
breast cancer, and ovarian cancer formula feeding

Cost Generally less expensive than formula Can be a significant financial burden,
feeding especially for low-income families

Accessibility Requires no additional equipment or Requires formula, bottles, and water; may be
preparation less accessible in certain situations
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Table 1: Continued.

Feature Breastfeeding Formula Feeding
Environmental Impact Sustainable and resource-efficient Higher environmental impact due to
production, packaging, and transportation
Choice Factors Maternal health, infant health, lifestyle, Similar factors as breastfeeding, but with a
cultural norms, access to support greater focus on convenience and practicality

3. Formula Feeding Considerations

While breastfeeding is considered the gold standard for infant nutrition, formula feeding remains a safe and
viable alternative for many families. However, it’s crucial to understand the considerations involved with
formula feeding, as it differs significantly from breastfeeding in terms of composition, immune support, and
potential risks. Formula manufacturers strive to replicate the essential nutrients found in breast milk, but
there are key differences [2]. Formula typically has a fixed protein content, often lacks the optimal balance
of essential fatty acids, and may not contain the same variety and complexity of prebiotics and probiotics
found in breast milk. Most importantly, formula lacks the antibodies, immunoglobulins, and antimicrobial
factors that protect breastfed infants from infections [11]. To address this vulnerability, some formulas
include supplements like prebiotics and probiotics to support gut health and immune development.
However, these supplements don’t fully replicate the immune benefits of breast milk. Formula ingredients
can trigger allergies in susceptible infants, with cow’s milk protein allergy being the most common [12]. Soy-
based formulas can also trigger allergies in infants with soy sensitivities. Other allergies to ingredients
like corn or wheat are less common but possible. Choosing a hypoallergenic formula or consulting a

pediatrician is essential for infants with allergies [13].

Formula feeding can also be significantly more expensive than breastfeeding, particularly for low-
income families. Additionally, access to formula may be limited in emergencies or in areas with limited
resources. Proper formula preparation and handling are essential for infant safety [14]. Bottles and nipples
should be thoroughly sterilized, and safe and clean water should be used for mixing. Formula should
be prepared at the correct temperature to avoid burns, and proper storage is essential to maintain
its quality and safety. The production of formula has a significant environmental footprint, requiring
substantial water, land, and energy resources, and generating significant waste [15]. While formula feeding
offers convenience and flexibility, allowing other caregivers to feed the infant and providing mothers
with support and respite, convenience should not overshadow the health benefits of breastfeeding
[16]. Formula feeding is a safe and viable alternative to breastfeeding, it’s crucial to be aware of its
considerations. Understanding the nutritional differences, potential allergies, cost factors, and safety
guidelines is essential for making informed decisions about infant feeding. Ultimately, the choice between

breastfeeding and formula feeding should be based on the individual needs and circumstances of
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the family, in consultation with healthcare providers [17]. Table 2 provides an overview of registered

clinical trials that explore the effects of breastfeeding and formula feeding on various infant health

outcomes. These trials cover a range of topics, including gut health, body temperature regulation, weight

management, and metabolic profiles in newborns. Each study varies in its intervention methods, such

as the use of dietary supplements (e.g., fortified formulas or human donor milk) and devices (e.g., skin-

to-skin facilitating garments), as well as study locations across different countries. The trials include

both interventional and observational designs, with the aim of better understanding how infant feeding

practices can influence overall health during early development.

Table 2: Registered Clinical Trials Examining the Effects of Breastfeeding and Formula Feeding on Infant Health Outcomes.

Row Identifier

1 NCT06159088
2 NCT06315127
3 NCT02998463
4 NCT00952328
5 NCT03655314
6 NCT04020640

Study Title

Improved Gut Health
Outcomes Associated
With Probiotics
Fortified With
Hydrolyzed Whey
Protein in Infant
Formula

The CanDo (Canadian
Donor Milk) Trial

Facilitating

Skin-to-Skin Contact In

the Postnatal Period

Effect of Early Limited
Formula Use on
Breastfeeding
Outcomes

Using the Electronic
Health Record to

Guide Management of

Newborn Weight Loss

Infant Feeding

Practices in Transition:

Breast Milk Intake,
Complementary
Feeding and Body
Composition During
Infancy

Conditions

Gut Health
Gastrointestinal
Diseases

Small for
Gestational Age
at Delivery
Gestational
Diabetes
typeldiabetes

1 more

Breast Feeding
Body
Temperature
Changes

Breastfeeding

Breastfeeding
Breastfeeding,
Exclusive
Morbidity;
Perinatal

1 more

Breast Feeding

Interventions

Dietary Supplement:
Feihe Investigational
Formula

Dietary Supplement:
Control Formula
Other: Breastfeeding

Dietary Supplement:
Human donor milk
Dietary Supplement:
Formula

Device: skin-to-skin
facilitating garment

Dietary Supplement:
Nutramigen infant
formula

Other: NEWT
Other: Usual care

Other: no intervention

Locations

Heilongjiang

Feihe Dairy Co.

Ltd.

Mount Sinai
Hospital,
Canada

Study Type

Interventional

Interventional

Birmingham City Interventional

University

University of
California, San
Francisco

University of
California, San
Francisco

Mahidol
University

Interventional

Interventional

Observational
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Table 2: Continued.

Row Identifier Study Title Conditions Interventions Locations Study Type
7 NCT06585111 Effect of Individual Breast Feeding  Other: Intervention Ege University  Interventional
Counseling

Interventions Based
On Health Action
Process Approach

Model On
Breastfeeding
Duration
8 NCT01606683 Impact of Infant Formula Feeding Other: Infant formula  Heinz ltalia SpA Interventional
Feeding on Newborn of Healthy Full with GOS,
Metabolomic Profile Term Infants beta-palmitate,

Breast Feeding  acidified milk

of Healthy Full Other: Standard infant

Term Infants formula without
functional ingredients
Other: No intervention

4. Factors Affecting the Choice Between Breastfeeding and Formula
Feeding

The choice between breastfeeding and formula feeding is deeply personal and influenced by a complex
interplay of factors. It’s not a simple decision, but rather a process requiring careful consideration, informed
by individual circumstances, medical guidance, and personal beliefs. Certain medical conditions in
mothers can make breastfeeding challenging or unsafe [18]. These include HIV/AIDS, active tuberculosis,
certain medications, and some chronic illnesses. Previous difficulties with breastfeeding can influence
future choices. Mothers facing mental health challenges or postpartum depression may find breastfeeding
difficult. Mothers with inverted nipples, breast surgery, or other physical limitations may struggle with

breastfeeding [19].

Premature infants may require specialized formula or breast milk fortification, and certain conditions,
like galactosemia or cystic fibrosis, may necessitate formula feeding. Infants with allergies to certain
formula ingredients require alternative options. Infants with slow weight gain may benefit from formula
supplementation, and infants with certain medical conditions may need formula feeding for specific
nutritional requirements [20]. Mothers with demanding work schedules may find formula feeding more
convenient. Limited access to childcare or support from family and friends can make breastfeeding more
challenging. Formula feeding can be more convenient during travel. Some mothers simply prefer formula

feeding due to personal beliefs or past experiences [21].

Cultural norms and traditions can influence breastfeeding practices. Social attitudes and beliefs can
create pressure or discourage breastfeeding. Limited access to information or support groups can make

breastfeeding more difficult. Formula can be expensive, particularly for low-income families [22]. Breast
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pumps and other breastfeeding equipment can add to the cost of breastfeeding. Mothers who choose to

breastfeed may experience lost wages due to time spent breastfeeding or pumping [23].

Formula production has a significant environmental impact due to resource consumption and
waste generation. In areas with limited access to clean water or electricity, formula feeding can be
challenging [15]. Access to accurate and evidence-based information about breastfeeding and formula
feeding is crucial for informed decision-making. Having a strong support network, including healthcare
providers, family, and friends, can significantly impact breastfeeding success [24]. The decision between
breastfeeding and formula feeding is multifaceted and should be made on a case-by-case basis,
considering individual circumstances and needs. Open communication with healthcare providers, access
to reliable information, and strong support networks are crucial for making informed and empowered

choices about infant feeding [21].

5. Conclusion

This mini-review has highlighted the distinct advantages of breastfeeding for infant health and
development, emphasizing its nutritional superiority, immune protection, long-term health benefits, and
potential cognitive advantages. While formula feeding offers a safe and viable alternative, it lacks the
unique benefits of breast milk, particularly in terms of immune protection and specific nutrient profiles.The
decision between breastfeeding and formula feeding is a complex one, influenced by a multitude of factors
including maternal and infant health, lifestyle, cultural norms, financial considerations, and access to
support. The best feeding method for each infant is a collaborative decision between parents, healthcare

providers, and support networks, considering individual needs and circumstances.

This mini-review underscores the importance of evidence-based information and informed decision-
making in choosing the optimal feeding method for infants. Continued research is crucial to further
elucidate the long-term implications of both breastfeeding and formula feeding on infant health and
development, ultimately supporting families in making informed and empowered choices about infant

nutrition.
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