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Abstract 
Breastfeeding is a vital biological and public health practice that significantly enhances maternal and infant health 
outcomes, yet its importance is increasingly challenged in a commercialized and profit-oriented global 
environment. The aggressive marketing of breastmilk substitutes, combined with socio-economic transitions and 
changing lifestyles, has contributed to declining breastfeeding rates worldwide. This article critically examines 
the physiological, psychological, and socio-economic impacts of breastfeeding, emphasizing its unmatched role 
in promoting infant survival, immune protection, and cognitive development, while also reducing maternal risks 
of chronic diseases. It further explores how commercialization influences infant feeding decisions and undermines 
natural feeding practices. The discussion integrates visual figures and structured tables within thematic headings 
to enhance conceptual understanding. The article highlights that breastfeeding is not merely a personal choice but 
a critical public health strategy that requires policy protection, healthcare support, and societal awareness. 
Strengthening breastfeeding practices is essential for improving population health outcomes and countering the 
negative influence of profit-driven industries. 
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Introduction 
Breastfeeding is universally recognized as the optimal 
feeding method for infants, providing complete 
nutrition and essential immunological protection that 
supports growth, development, and long-term health 
outcomes across populations (World Health 
Organization, 2021). It supplies all necessary nutrients 
during the first six months of life while also delivering 
antibodies that protect against common childhood 
infections, thereby reducing morbidity and mortality in 
early infancy (Victora et al., 2016). Global health 

authorities such as WHO and UNICEF strongly 
recommend early initiation of breastfeeding within the 
first hour of birth and exclusive breastfeeding for the 
first six months as a critical intervention for improving 
child survival and developmental outcomes (UNICEF, 
2023). Despite these recommendations, global 
adherence remains suboptimal, with fewer than half of 
infants under six months being exclusively breastfed 
worldwide, indicating persistent gaps between 
evidence-based guidelines and real-world practices 
(WHO, 2022). Recent global estimates suggest that 
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approximately 48% of infants are exclusively 
breastfed, reflecting gradual improvement over the past 
decade but still falling short of international targets 
(UNICEF, 2023). This modest progress highlights both 
the effectiveness of ongoing public health interventions 
and the need for intensified efforts to reach the global 
nutrition target of at least 50% exclusive breastfeeding 
(WHO, 2024). Moreover, breastfeeding has been 
shown to prevent more than 800,000 child deaths 
annually, emphasizing its critical role as a cost-
effective and life-saving public health strategy, 
particularly in low- and middle-income countries 
(Rollins et al., 2016). Beyond infant health, 
breastfeeding also offers significant maternal benefits, 
including reduced risk of breast and ovarian cancers, 
type 2 diabetes, and cardiovascular diseases, thereby 
contributing to overall family and societal well-being 
(Chowdhury et al., 2015). However, global 
breastfeeding practices are increasingly challenged by 
rapid socio-cultural transitions, urbanization, and 
workforce participation among women, which often 
limit the time and support available for sustained 
breastfeeding (UNICEF, 2022). The aggressive 
marketing and widespread availability of breast milk 
substitutes further undermine breastfeeding practices 
by influencing maternal perceptions and feeding 
choices, particularly in developing regions (WHO, 
2023). In this context, Figure 1, which illustrates the 
global prevalence of exclusive breastfeeding rates 
across different regions, reveals substantial disparities, 
with some countries achieving significant 
improvements while others continue to lag behind due 
to inequities in healthcare access, education, and policy 
implementation (UNICEF, 2023). These disparities are 
often linked to differences in national policies such as 
maternity leave, workplace support, and enforcement 
of the International Code of Marketing of Breast-milk 
Substitutes, which play a crucial role in shaping 
breastfeeding behaviors at the population level (WHO, 
2022). For instance, countries that have implemented 
strong breastfeeding promotion programs and 
supportive health systems have demonstrated marked 
increases in exclusive breastfeeding rates, indicating 
that policy-driven interventions can yield measurable 
improvements (WHO, 2023). Nevertheless, many 
regions still face structural barriers, including 
inadequate healthcare support, lack of trained 
professionals, and insufficient awareness among 
mothers, which hinder optimal breastfeeding practices 
(UNICEF, 2024). Cultural beliefs and misconceptions 
also contribute to early cessation of breastfeeding or 
introduction of complementary feeding, further 

reducing exclusive breastfeeding prevalence in certain 
populations (WHO, 2021). Additionally, economic 
pressures and the need for early return to work without 
adequate maternity protection create significant 
challenges for mothers attempting to maintain 
exclusive breastfeeding for the recommended duration 
(UNICEF, 2022). Addressing these issues requires a 
comprehensive, multi-sectoral approach that integrates 
healthcare services, community education, workplace 
policies, and legislative measures to create an enabling 
environment for breastfeeding (WHO, 2024). 
Strengthening initiatives such as the Baby-Friendly 
Hospital Initiative, expanding access to skilled 
lactation support, and promoting public awareness 
campaigns are essential strategies to improve 
breastfeeding outcomes globally (WHO, 2023). 
Furthermore, investing in breastfeeding promotion 
yields substantial economic benefits, with evidence 
suggesting high returns in terms of reduced healthcare 
costs and improved human capital development 
(UNICEF, 2023). 

 
Figure 1. Global prevalence of exclusive 

breastfeeding rates across regions 
Physiological Composition of Breast Milk 
Breast milk is a biologically active fluid uniquely 
designed to meet the nutritional and developmental 
needs of infants, containing a complex mixture of 
macronutrients, micronutrients, and bioactive 
components that cannot be replicated by artificial 
feeding alternatives (Petersohn et al., 2023). It provides 
an ideal balance of proteins, fats, and carbohydrates 
that supply energy and support optimal growth during 
early life (Adhikari et al., 2021). In addition to its 
nutritional value, breast milk contains 
immunoglobulins such as IgA, which play a crucial 
role in protecting infants against infections by 
enhancing mucosal immunity (Queiroz de Paula et al., 
2023). The presence of enzymes, hormones, and 
growth factors further contributes to physiological 
regulation and organ development in infants, 
highlighting its multifunctional nature (BMC 
Pediatrics Study, 2024). Breast milk also contains 
human milk oligosaccharides, which act as prebiotics 
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and promote the growth of beneficial gut microbiota, 
thereby supporting immune system maturation and 
intestinal health (Zhang et al., 2022). Furthermore, the 
composition of breast milk is not static but changes 
dynamically over time, adapting to the evolving needs 
of the growing infant, which underscores its biological 
sophistication (Petersohn et al., 2023). Colostrum, the 
first milk produced after birth, is particularly rich in 
immune components and proteins, providing essential 
protection during the early neonatal period (Khanna et 
al., 2022). As lactation progresses, transitional and 
mature milk develop, offering a balanced composition 
of nutrients that sustain continued growth and 
development (Adhikari et al., 2021). The lipid content 
of breast milk includes essential fatty acids such as 
DHA and ARA, which are critical for brain 
development and visual acuity in infants (Petersohn et 
al., 2023). Additionally, breast milk contains a wide 
range of vitamins and minerals, including calcium, 
iron, and zinc, which are essential for metabolic 
processes and skeletal development (Zhang et al., 
2022). The bioavailability of these nutrients is 
significantly higher in breast milk compared to 
formula, enhancing their absorption and utilization by 
the infant’s body (BMC Pediatrics Study, 2024). 
Another distinctive feature of breast milk is the 
presence of live cells, including leukocytes and stem 
cells, which contribute to immune defense and tissue 
development (Queiroz de Paula et al., 2023). 
Hormones such as leptin and adiponectin present in 
breast milk also play a role in regulating appetite and 
energy balance, potentially influencing long-term 
metabolic outcomes (Petersohn et al., 2023). 
Moreover, breast milk composition can be influenced 
by maternal factors such as diet, health status, and 
environmental exposures, making it a personalized 
source of nutrition tailored to each infant (Adhikari et 
al., 2021). This adaptability is clearly demonstrated in 
Figure 2, which depicts the structural composition of 
breast milk, including macronutrients, micronutrients, 
and immunological components, thereby emphasizing 
its dynamic and responsive nature (Zhang et al., 2022). 
The carbohydrate component, primarily lactose, not 
only provides energy but also facilitates calcium 
absorption and supports brain development (Khanna et 
al., 2022). Proteins such as casein and whey are present 
in optimal ratios, ensuring easy digestibility and 
efficient nutrient delivery (Adhikari et al., 2021). Fat, 
being the most variable component, serves as a major 
energy source and contributes to the development of 
the nervous system (Petersohn et al., 2023). 
Additionally, antimicrobial components such as 

lactoferrin and lysozyme provide protection against 
pathogens and support immune system development 
(Queiroz de Paula et al., 2023). Breast milk also 
contains cytokines and anti-inflammatory factors that 
help regulate immune responses and reduce the risk of 
inflammatory conditions in infants (BMC Pediatrics 
Study, 2024). The dynamic interaction between these 
components ensures that breast milk not only nourishes 
but also protects and programs the infant’s 
physiological systems for long-term health (Petersohn 
et al., 2023). Furthermore, advances in scientific 
research continue to uncover new bioactive 
components in breast milk, reinforcing its status as a 
highly complex and evolving biological system (Zhang 
et al., 2022). 

 
Figure 2. Structural composition of breast milk 
including macronutrients, micronutrients, and 

immunological components 
Immunological Benefits for Infants 
Breastfeeding provides a vital form of passive 
immunity through the transfer of immunoglobulins and 
a wide array of bioactive compounds that protect 
infants during the early stages of life when their 
immune system is still immature and developing 
(Verhasselt, 2024). Human milk is particularly rich in 
secretory immunoglobulin A, which plays a key role in 
mucosal defense by coating the infant’s gastrointestinal 
and respiratory tracts, thereby preventing the 
attachment and invasion of pathogens (Queiroz de 
Paula et al., 2023). This passive transfer of antibodies 
is essential because newborns have limited capacity to 
produce their own immune responses, making them 
highly dependent on maternal immunity for protection 
against infections (Rio-Aige et al., 2025). In addition 
to IgA, breast milk also contains immunoglobulin G 
and immunoglobulin M, which contribute to systemic 
and localized immune defense mechanisms (Jhajra et 
al., 2023). The mechanism of passive immunity 
involves the direct transfer of these antibodies from 
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mother to infant through breastfeeding, where they 
function by neutralizing pathogens, inhibiting 
microbial growth, and modulating immune responses 
(Penaloza-MacMaster et al., 2024). Figure 3 
effectively illustrates this process by showing how 
maternal antibodies and immune-modulating factors 
are transferred through breast milk and interact with the 
infant’s immune system to provide immediate 
protection. Beyond antibodies, breast milk contains 
numerous bioactive components such as cytokines, 
chemokines, lactoferrin, and lysozyme, which further 
enhance immune function and provide antimicrobial 
effects (Petersohn et al., 2023). These components 
work synergistically to strengthen the infant’s defense 
system by promoting the development of both innate 
and adaptive immunity (Oddy, 2021). Furthermore, 
human milk oligosaccharides play a crucial role in 
shaping the infant gut microbiota, which is closely 
linked to immune system maturation and long-term 
health outcomes (Bode et al., 2022). The presence of 
maternal immune cells in breast milk, including 
leukocytes, also contributes to immune protection by 
directly combating pathogens and supporting immune 
regulation (Adkins et al., 2022). Importantly, the 
immune components in breast milk are dynamic and 
can adapt in response to maternal and infant health 
conditions, ensuring that the infant receives targeted 
protection against specific pathogens (Rio-Aige et al., 
2025). For example, studies have shown that mothers 
exposed to infections or vaccinations can transfer 
specific antibodies through breast milk, providing 
tailored immunity to their infants (Fernández-Buhigas 
et al., 2024). This adaptability highlights the 
sophisticated nature of breast milk as an 
immunological system rather than merely a source of 
nutrition. Additionally, breastfeeding has been 
associated with a reduced risk of respiratory infections, 
gastrointestinal illnesses, and allergic conditions, 
further emphasizing its protective role (Victora et al., 
2016). The protective effects extend beyond infancy, as 
early immune programming influenced by 
breastfeeding may reduce the risk of chronic diseases 
such as asthma and autoimmune disorders later in life 
(Oddy, 2021). Another important aspect of passive 
immunity through breastfeeding is its role in 
modulating inflammatory responses, thereby 
preventing excessive immune reactions that could 
harm the infant (Petersohn et al., 2023). The interaction 
between breast milk components and the infant’s 
immune cells promotes tolerance to harmless antigens 
while maintaining the ability to respond effectively to 
harmful pathogens (Verhasselt, 2024). This balance is 

critical for the development of a well-regulated 
immune system. Moreover, breastfeeding supports the 
maturation of the infant’s gut barrier, reducing the 
likelihood of pathogen translocation and systemic 
infections (Bode et al., 2022). The continuous supply 
of antibodies through regular breastfeeding ensures 
sustained protection, as passive immunity is temporary 
and requires ongoing transfer to maintain its 
effectiveness (Penaloza-MacMaster et al., 2024). 

 
Figure 3. Mechanism of immune protection 

through breast milk including antibody transfer 
and immune modulation 

Nutritional and Developmental Impact on Infants 
Breastfeeding plays a fundamental role in supporting 
optimal growth, brain development, and long-term 
health outcomes in infants, as it provides a uniquely 
balanced composition of nutrients and bioactive factors 
that are specifically tailored to meet developmental 
needs during early life (Purkiewicz et al., 2025). The 
nutrients present in breast milk, including essential 
fatty acids, amino acids, and micronutrients, contribute 
significantly to physical growth and organ maturation, 
ensuring that infants achieve appropriate 
developmental milestones (Chade et al., 2024). One of 
the most critical benefits of breastfeeding is its impact 
on brain development, as studies have shown that 
exclusive and prolonged breastfeeding is associated 
with improved neurocognitive outcomes, including 
enhanced memory, learning ability, and overall 
cognitive performance (González et al., 2025). These 
effects are largely attributed to the presence of long-
chain polyunsaturated fatty acids such as DHA, which 
are essential for neuronal growth and synaptic 
development (Chade et al., 2024). Furthermore, 
breastfeeding influences brain structure and function, 
promoting better white matter development and neural 
connectivity, which are crucial for long-term 
intellectual functioning (González et al., 2025). In 
addition to cognitive benefits, breastfeeding has been 
consistently associated with a reduced risk of obesity 
in childhood and later life, making it an important 
preventive strategy against metabolic disorders (Zhou 
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et al., 2024). This protective effect is believed to result 
from the hormonal and metabolic programming 
provided by breast milk, which helps regulate appetite, 
energy balance, and fat deposition (Queiroz de Paula et 
al., 2023). Studies have demonstrated that longer 
durations of breastfeeding are inversely associated with 
body mass index, further supporting its role in 
preventing overweight and obesity (Sun et al., 2024). 
Breastfeeding also contributes to the prevention of 
chronic diseases such as type 2 diabetes, cardiovascular 
disorders, and certain cancers, highlighting its long-
term health benefits beyond infancy (Ormiston et al., 
2024). The superiority of breast milk over formula 
feeding is clearly illustrated in Figure 4, which 
compares their nutritional profiles and demonstrates 
that breast milk contains a wider range of bioactive 
components, including enzymes, hormones, and 
immune factors, that are absent or limited in formula 
(Purkiewicz et al., 2025). 

 
Figure 4. Comparative nutritional advantages of 

breast milk versus formula feeding 
Unlike formula, breast milk adapts dynamically to the 
changing needs of the infant, ensuring optimal nutrient 
delivery and physiological regulation throughout 
different stages of growth (Chade et al., 2024). 
Additionally, breast milk promotes the development of 
a healthy gut microbiome, which plays a crucial role in 
digestion, immunity, and metabolic health, further 
enhancing overall development (Queiroz de Paula et 
al., 2023). Table 1, integrated within this discussion, 
summarizes the key health benefits of breastfeeding in 
infants, including reduced risk of infections, improved 
immune function, and enhanced cognitive outcomes, 
thereby providing a structured overview of its 
multifaceted advantages. Breastfeeding significantly 
lowers the incidence of gastrointestinal and respiratory 

infections due to the presence of antibodies and 
antimicrobial components that protect against 
pathogens (Purkiewicz et al., 2025). It also supports 
immune system maturation by promoting the 
development of both innate and adaptive immunity, 
reducing susceptibility to diseases during infancy and 
beyond (Chade et al., 2024). Moreover, the cognitive 
advantages associated with breastfeeding extend into 
later childhood and adolescence, with evidence 
suggesting improved academic performance and 
reduced risk of developmental delays among breastfed 
children (González et al., 2025). The long-term 
protective effects of breastfeeding are further 
reinforced by its role in reducing inflammation and 
supporting metabolic regulation, which are critical 
factors in preventing chronic diseases (Zhou et al., 
2024). 
Table 1. Health benefits of breastfeeding in infants 

including immunity and cognitive development 

Domain Specific 
Benefit 

Explanation 

Immunity 
Reduced 
infections 

Breast milk 
provides 

antibodies that 
protect against 
respiratory and 
gastrointestinal 

infections 

Immunity 
Enhanced 
immune 

development 

Supports 
maturation of the 

infant immune 
system 

Nutrition 
Optimal 
nutrient 
supply 

Provides balanced 
nutrients tailored 
to infant needs 

Growth 
Healthy 
physical 

development 

Promotes 
appropriate 

weight gain and 
growth patterns 

Cognitive 
Development 

Improved 
brain 

development 

Contains essential 
fatty acids for 
neural growth 

Cognitive 
Development 

Higher 
intelligence 
outcomes 

Associated with 
better learning 
and memory 

abilities 
Chronic 
Disease 

Prevention 

Reduced 
obesity risk 

Regulates 
metabolism and 
appetite control 
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Chronic 
Disease 

Prevention 

Lower risk of 
diabetes 

Supports glucose 
regulation and 

metabolic health 

Impact on Maternal Health 
Breastfeeding offers numerous health benefits to 
mothers, extending beyond infant nutrition to include 
significant physiological, metabolic, and psychological 
advantages that contribute to overall maternal well-
being (Kraus et al., 2025). One of the most well-
established benefits is the reduced risk of breast and 
ovarian cancers, as lactation suppresses ovulatory 
cycles and decreases lifetime exposure to estrogen, 
thereby lowering the likelihood of hormone-related 
malignancies (Chowdhury et al., 2015). In addition to 
cancer prevention, breastfeeding supports improved 
metabolic health by enhancing glucose metabolism and 
reducing the risk of type 2 diabetes and cardiovascular 
diseases in mothers (Stuebe, 2018). The physiological 
mechanisms underlying these benefits are closely 
linked to hormonal regulation, particularly the roles of 
prolactin and oxytocin, as illustrated in Figure 5, which 
explains how these hormones coordinate lactation and 
maternal adaptation. Prolactin is primarily responsible 
for milk production and is released in response to infant 
suckling, with higher breastfeeding frequency leading 
to increased prolactin levels and sustained milk 
synthesis (Huang and Chih, 2020). 

 
Figure 5. Hormonal regulation during 

breastfeeding including prolactin and oxytocin 
effects 

Oxytocin, on the other hand, facilitates milk ejection 
and plays a crucial role in uterine contraction, 
promoting faster postpartum recovery and reducing the 
risk of postpartum hemorrhage (Uvnäs Moberg et al., 
2020). This hormonal interplay not only supports 

lactation but also induces systemic physiological 
changes that enhance maternal health. For instance, 
oxytocin release during breastfeeding has been 
associated with reduced stress hormone levels, 
including cortisol, thereby promoting relaxation and 
emotional stability in mothers (Uvnäs Moberg et al., 
2020). Furthermore, breastfeeding contributes to 
accelerated uterine involution, helping the uterus return 
to its pre-pregnancy state more quickly and aiding in 
overall postpartum recovery (Victora et al., 2016). In 
addition to physical recovery, breastfeeding has 
significant psychological benefits, as the release of 
oxytocin enhances maternal bonding, reduces anxiety, 
and lowers the risk of postpartum depression (Matyas 
et al., 2024). These effects highlight the role of 
breastfeeding in promoting maternal mental health and 
emotional well-being. Table 2, incorporated within this 
paragraph, summarizes key maternal health benefits 
such as disease prevention, faster recovery, and 
improved psychological outcomes, providing a 
structured overview of its advantages. Breastfeeding 
also plays a role in weight management, as it increases 
energy expenditure and supports gradual postpartum 
weight loss, thereby helping mothers return to their 
pre-pregnancy body composition (Stuebe, 2018). 
Additionally, the hormonal environment created during 
lactation improves lipid metabolism and reduces the 
risk of metabolic syndrome, further emphasizing its 
long-term health benefits (Chowdhury et al., 2015). 
The interaction between prolactin and oxytocin is 
central to these outcomes, as prolactin ensures 
sustained milk production while oxytocin mediates 
both physiological and behavioral responses that 
support maternal adaptation (Erickson et al., 2020). 
Studies have shown that breastfeeding-induced 
oxytocin release is associated with enhanced 
sociability, reduced anxiety, and improved maternal-
infant bonding, reinforcing its importance in 
psychological health (Uvnäs Moberg et al., 2020). 
Moreover, breastfeeding has been linked to improved 
cardiovascular health through mechanisms such as 
reduced blood pressure and improved vascular 
function, which contribute to long-term disease 
prevention (Stuebe, 2018). The protective effects of 
breastfeeding extend into later life, with evidence 
suggesting that women who breastfeed have a lower 
risk of developing osteoporosis and certain metabolic 
disorders (Chowdhury et al., 2015). Importantly, the 
benefits of breastfeeding are dose-dependent, meaning 
that longer durations of breastfeeding are associated 
with greater health advantages for mothers (Kraus et 
al., 2025). Additionally, interventions that enhance 
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prolactin and oxytocin levels, such as emotional 
support and breastfeeding techniques, have been 
shown to improve lactation outcomes and maternal 
health, further highlighting the importance of hormonal 
regulation in this process (Astuti et al., 2024). The 
dynamic relationship between these hormones and 
maternal physiology underscores the complexity of 
breastfeeding as a biological process that extends far 
beyond nutrition. Furthermore, breastfeeding 
contributes to improved sleep patterns and reduced 
stress levels in mothers, which are essential for overall 
health and recovery during the postpartum period 
(Matyas et al., 2024). 
Table 2. Maternal health benefits associated with 
breastfeeding including disease prevention and 

recovery 

Domain 
Specific 
Benefit Explanation 

Postpartum 
Recovery 

Faster uterine 
involution 

Oxytocin 
release helps 

uterus return to 
normal size 

Postpartum 
Recovery 

Reduced 
bleeding 

Minimizes 
postpartum 
hemorrhage 

risk 

Metabolic 
Health 

Weight 
management 

Supports 
calorie 

expenditure and 
fat loss 

Disease 
Prevention 

Reduced 
breast cancer 

risk 

Long-term 
protective 
hormonal 

effects 

Disease 
Prevention 

Reduced 
ovarian 

cancer risk 

Decreased 
lifetime 

exposure to 
estrogen 

Disease 
Prevention 

Lower risk of 
type 2 

diabetes 

Improves 
insulin 

sensitivity 

Cardiovascular 
Health 

Reduced heart 
disease risk 

Supports lipid 
and blood 
pressure 

regulation 

Psychological 
Health 

Reduced 
postpartum 
depression 

Enhances 
emotional 

bonding and 
well-being 

Psychological and Emotional Benefits 

Breastfeeding strengthens maternal–infant bonding 
and promotes emotional stability through a complex 
interaction of hormonal, psychological, and behavioral 
mechanisms that enhance the relationship between 
mother and infant and support maternal well-being 
(Henshaw, 2023). One of the key biological factors 
underlying this bonding process is the release of 
oxytocin during breastfeeding, a hormone that plays a 
central role in social attachment, emotional regulation, 
and maternal behaviors (Zhu et al., 2023). Oxytocin is 
released in response to infant suckling and facilitates 
not only milk ejection but also emotional closeness, 
reinforcing affectionate interactions and strengthening 
the mother–infant bond (Uvnäs Moberg et al., 2020). 
This hormonal response contributes to feelings of 
relaxation, reduced stress, and increased maternal 
responsiveness, which are essential for establishing 
secure attachment during early life (Henshaw, 2023). 
Breastfeeding also involves frequent skin-to-skin 
contact and eye contact between mother and infant, 
which further enhances bonding by promoting sensory 
and emotional communication (World Health 
Organization, 2021). Figure 6 visually represents this 
bonding process by illustrating how hormonal release, 
physical closeness, and emotional interaction work 
together to create a nurturing environment that 
supports both infant development and maternal mental 
health. In addition to promoting bonding, breastfeeding 
has been associated with a reduced risk of postpartum 
depression, a common mental health condition that 
affects many women after childbirth (Alimi et al., 
2022). Studies have shown that mothers who 
breastfeed are less likely to experience severe 
depressive symptoms, possibly due to the calming and 
mood-regulating effects of oxytocin and other 
neuroendocrine factors (Henshaw, 2023). The 
relationship between breastfeeding and postpartum 
depression is complex and bidirectional, as positive 
breastfeeding experiences can improve maternal mood, 
while depressive symptoms may negatively impact 
breastfeeding practices (Borra et al., 2015). 
Furthermore, breastfeeding enhances maternal self-
efficacy and confidence, which are important 
psychological factors that contribute to emotional 
stability and overall well-being (Figueiredo et al., 
2021). The act of nurturing and responding to the 
infant’s needs during breastfeeding fosters a sense of 
competence and emotional fulfillment in mothers, 
reinforcing positive mental health outcomes (Henshaw, 
2023). Additionally, breastfeeding promotes the 
regulation of stress hormones such as cortisol, leading 
to decreased anxiety and improved emotional 
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resilience during the postpartum period (Zhu et al., 
2023). The continuous interaction between mother and 
infant during feeding sessions also supports the 
development of synchronized behaviors, such as 
mutual gaze and vocalization, which are critical for 
emotional bonding and social development (Feldman, 
2017). However, it is important to note that the 
relationship between breastfeeding and bonding may 
vary depending on individual circumstances, including 
maternal mental health, social support, and 
breastfeeding challenges (Wright et al., 2025). 
Negative breastfeeding experiences, such as pain or 
difficulty, may increase stress and reduce bonding, 
highlighting the need for adequate support and 
education for breastfeeding mothers (Wright et al., 
2025). Despite these challenges, the overall evidence 
suggests that breastfeeding plays a significant role in 
promoting emotional connection and psychological 
well-being, making it an important factor in early 
maternal–infant relationships (Alimi et al., 2022). The 
neurobiological mechanisms involved in 
breastfeeding, including the regulation of oxytocin and 
other hormones, contribute to long-term benefits by 
enhancing maternal sensitivity and responsiveness to 
infant cues (Zhu et al., 2023). These interactions lay the 
foundation for secure attachment, which is associated 
with positive emotional, cognitive, and social 
outcomes in children (Henshaw, 2023). 

 
Figure 6. Mother-infant bonding process during 

breastfeeding illustrating psychological interaction 
Breastfeeding in a Commercialized World 
The commercialization of infant feeding has 
significantly influenced maternal choices, often 
promoting formula feeding through aggressive 
marketing strategies and widespread dissemination of 
misleading information that undermines confidence in 
breastfeeding (World Health Organization, 2022). 
Global evidence indicates that the infant formula 
industry, valued at billions of dollars, strategically 
targets mothers through multiple channels including 
healthcare systems, digital platforms, and social media 

to influence feeding decisions (WHO and UNICEF, 
2022). Studies have shown that more than half of 
pregnant women and mothers are exposed to formula 
marketing, highlighting the pervasive nature of these 
commercial practices in shaping infant feeding 
behaviors (WHO, 2022). These marketing strategies 
frequently present formula as equivalent or superior to 
breast milk, despite scientific evidence supporting the 
unique benefits of breastfeeding, thereby altering 
perceptions and normalizing artificial feeding (Piwoz 
and Huffman, 2015). Figure 7 illustrates these 
pathways by demonstrating how marketing messages 
flow through media, healthcare professionals, and 
community networks to influence consumer behavior 
and maternal decision-making processes. The use of 
emotional appeals, such as portraying formula feeding 
as modern, convenient, or scientifically advanced, 
further reinforces its acceptance among mothers, 
particularly in urban and economically transitioning 
societies (WHO, 2022). 

 
Figure 7. Influence of marketing and 

commercialization on infant feeding decisions 
Digital marketing has emerged as a powerful tool in 
recent years, enabling companies to deliver 
personalized advertisements and targeted content 
directly to mothers during vulnerable periods such as 
pregnancy and early motherhood (WHO, 2022). This 
targeted approach often exploits parental concerns 
about infant health and nutrition, creating doubts about 
breastfeeding adequacy and encouraging reliance on 
commercial products (WHO, 2022). Additionally, the 
involvement of healthcare professionals in promoting 
breast-milk substitutes, whether directly or indirectly, 
significantly increases the credibility of marketing 
messages and influences maternal choices (WHO, 
2020). Table 3, incorporated within this paragraph, 
summarizes the various factors influencing 
breastfeeding practices, including socio-economic 
conditions, cultural beliefs, and commercial pressures, 
providing a comprehensive understanding of the 
challenges faced in modern societies. Socio-economic 
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factors such as maternal employment, lack of maternity 
leave, and limited access to breastfeeding support 
services contribute to the decline in breastfeeding rates 
and increase dependence on formula feeding (Rollins 
et al., 2016). Cultural beliefs and societal norms also 
play a crucial role, as perceptions of breastfeeding in 
public, traditional practices, and family influences can 
either support or hinder breastfeeding behaviors 
(Victora et al., 2016). Commercial pressures, including 
advertising, product placement, and promotional 
incentives, further complicate these dynamics by 
creating a competitive environment where 
breastfeeding is often undervalued (WHO, 2022). 
Research has demonstrated that exposure to formula 
marketing is associated with increased likelihood of 
formula use and decreased rates of exclusive 
breastfeeding, emphasizing the direct impact of 
commercialization on infant feeding outcomes (WHO 
and UNICEF, 2022). Furthermore, the packaging and 
branding of infant formula products are designed to 
appeal to parents by highlighting supposed health 
benefits, scientific advancements, and endorsements, 
which can mislead consumers and influence 
purchasing decisions (Appetite Study, 2025). These 
marketing elements contribute to the perception that 
formula feeding is a safe and even preferable 
alternative, despite evidence to the contrary. In many 
cases, aggressive marketing practices violate the 
International Code of Marketing of Breast-milk 
Substitutes, which was established to protect mothers 
from unethical promotional activities and ensure that 
breastfeeding is prioritized as the optimal feeding 
method (WHO, 2022). However, weak enforcement of 
this code in several countries allows continued 
exploitation of marketing strategies that undermine 
public health goals (WHO, 2020). The rapid expansion 
of digital technologies has further intensified these 
challenges, as companies utilize data-driven 
approaches to monitor consumer behavior and tailor 
marketing messages that resonate with individual 
preferences and concerns (WHO, 2022). This creates a 
highly influential environment where mothers are 
continuously exposed to persuasive messaging that 
shapes their attitudes and decisions regarding infant 
feeding. Moreover, the normalization of formula 
feeding through marketing contributes to a shift in 
societal norms, reducing the perceived importance of 
breastfeeding and weakening support systems for 
mothers who choose to breastfeed (WHO and 
UNICEF, 2022). Addressing these issues requires a 
multifaceted approach that includes strengthening 
regulatory frameworks, enhancing public awareness, 

and providing adequate support for breastfeeding 
mothers to counteract the influence of 
commercialization (WHO, 2022). 

Table 3. Factors influencing breastfeeding 
practices including socio-economic, cultural, and 

commercial determinants 

Category Factor Explanation 

Socio-
economic 

Employment 
constraints 

Limited maternity 
leave affects 
breastfeeding 
continuation 

Socio-
economic 

Education 
level 

Awareness 
influences feeding 

decisions 

Cultural Traditional 
beliefs 

Cultural norms 
may support or 

hinder 
breastfeeding 

Cultural Family 
influence 

Advice from 
elders impacts 

maternal choices 

Healthcare 
Professional 

support 

Guidance from 
healthcare 

providers affects 
initiation 

Healthcare Hospital 
practices 

Early initiation 
policies influence 

success 

Commercial Formula 
marketing 

Advertising 
promotes 
breastmilk 
substitutes 

Commercial 
Product 

availability 

Easy access to 
formula reduces 

breastfeeding rates 

Policy 
Maternity 
policies 

Lack of supportive 
laws discourages 

breastfeeding 

Social Public 
perception 

Social stigma may 
limit breastfeeding 

in public 
Public Health and Economic Implications 
Breastfeeding contributes significantly to reduced 
healthcare costs, improved population health, and 
enhanced economic productivity by preventing a wide 
range of acute and chronic diseases and supporting 
optimal cognitive development from early life 
(Santacruz-Salas et al., 2019). By lowering the 
incidence of common childhood illnesses such as 
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respiratory infections, gastrointestinal diseases, and 
allergic conditions, breastfeeding reduces the demand 
for medical services, hospital admissions, and 
pharmaceutical interventions, thereby decreasing 
overall healthcare expenditure (Camacho and Hussain, 
2020). The economic value of breastfeeding is further 
emphasized by evidence demonstrating that increased 
breastfeeding rates are associated with substantial cost 
savings for healthcare systems due to reduced 
treatment needs and improved health outcomes among 
infants and mothers (Quesada et al., 2020). In addition 
to direct healthcare savings, breastfeeding contributes 
to long-term economic gains by improving cognitive 
development, which is closely linked to educational 
attainment and workforce productivity in later life 
(World Health Organization, 2018). Figure 8 illustrates 
these broader societal impacts by demonstrating how 
breastfeeding leads to a cascade of benefits, including 
reduced healthcare expenditure, improved human 
capital, and increased economic output at the 
population level. The prevention of diseases through 
breastfeeding not only reduces immediate medical 
costs but also minimizes long-term expenditures 
associated with chronic conditions such as obesity, 
diabetes, and cardiovascular diseases, thereby 
alleviating the financial burden on healthcare systems 
(Walters et al., 2025). Furthermore, breastfeeding has 
been identified as one of the most cost-effective public 
health interventions, with studies showing high returns 
on investment due to its ability to simultaneously 
improve health outcomes and reduce costs (Quesada et 
al., 2020). The economic benefits extend beyond 
healthcare systems to households, as breastfeeding 
eliminates or significantly reduces the need for 
purchasing infant formula and related feeding supplies, 
thereby lowering family expenditures (Walters et al., 
2025). Additionally, healthier children require fewer 
medical visits and less parental time off work, 
contributing to increased workforce participation and 
productivity among caregivers (World Health 
Organization, 2018). Breastfeeding also plays a critical 
role in enhancing population health by reducing infant 
mortality and morbidity, which in turn contributes to a 
healthier and more productive society (Camacho and 
Hussain, 2020). Improved early-life nutrition and 
immune protection support better physical and 
cognitive development, enabling individuals to achieve 
higher levels of education and economic participation 
in adulthood (Francesconi et al., 2026). The cumulative 
effect of these benefits is reflected in increased national 
productivity and economic growth, as a healthier and 
more educated population contributes more effectively 

to the workforce (World Health Organization, 2018). 
Moreover, breastfeeding reduces environmental costs 
associated with the production, packaging, and 
distribution of infant formula, further enhancing its 
economic and ecological value (Quesada et al., 2020). 
Public health investments in breastfeeding promotion 
have been shown to yield significant economic returns, 
with some estimates indicating that every dollar 
invested in breastfeeding support can generate multiple 
times that value in economic benefits (Walters et al., 
2025). These findings underscore the importance of 
breastfeeding as a sustainable and cost-effective 
strategy for improving both health and economic 
outcomes. Additionally, breastfeeding contributes to 
reduced inequality by providing all infants, regardless 
of socio-economic status, with access to optimal 
nutrition and health protection, thereby supporting 
more equitable health and economic opportunities 
(World Health Organization, 2018). The integration of 
breastfeeding into national health policies and 
development strategies is therefore essential for 
maximizing its economic and public health benefits. 
Figure 8 effectively captures this interconnected 
relationship by illustrating how breastfeeding 
influences multiple domains, including healthcare 
savings, human capital development, and economic 
productivity. 

 
Figure 8. Public health and economic impact of 

breastfeeding at the population level 
Barriers to Breastfeeding 
Despite its well-established benefits, breastfeeding is 
often hindered by a range of structural, social, and 
economic barriers that limit its practice in 
contemporary society (World Health Organization, 
2022). One of the most significant challenges is 
workplace constraints, including short maternity leave, 
lack of flexible working hours, and absence of 
breastfeeding-friendly environments, which make it 
difficult for mothers to initiate and continue 
breastfeeding (ILO, 2019). Many working mothers are 
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forced to return to their jobs soon after childbirth, 
leading to early cessation of exclusive breastfeeding 
and increased reliance on formula feeding (Rollins et 
al., 2016). Inadequate workplace policies, such as the 
absence of lactation rooms and insufficient break time 
for breastfeeding or expressing milk, further 
exacerbate this issue and discourage breastfeeding 
continuation (UNICEF, 2021). Cultural 
misconceptions and societal attitudes also play a 
critical role in shaping breastfeeding practices, as 
myths regarding insufficient milk supply, body image 
concerns, and stigma associated with breastfeeding in 
public can negatively influence maternal decisions 
(Avery et al., 2020). In some communities, traditional 
beliefs and lack of awareness about the benefits of 
breastfeeding contribute to low initiation and 
continuation rates (Victora et al., 2016). Furthermore, 
family and social support systems significantly impact 
breastfeeding outcomes, as lack of encouragement 
from partners or family members can reduce maternal 
confidence and motivation (Emmott et al., 2021). 
Aggressive marketing of breastmilk substitutes 
represents another major barrier, as formula companies 
often use persuasive advertising techniques that portray 
formula feeding as modern, convenient, and 
scientifically advanced, thereby undermining 
breastfeeding practices (World Health Organization, 
2022). These marketing strategies frequently target 
vulnerable populations, including first-time mothers, 
by exploiting concerns about infant nutrition and 
development (WHO and UNICEF, 2022). The 
widespread availability and accessibility of formula 
products further normalize their use and create 
competition with breastfeeding, especially in urban and 
economically developing regions (Piwoz and Huffman, 
2015). Additionally, misinformation disseminated 
through digital platforms and social media can create 
confusion among mothers regarding optimal infant 
feeding practices, leading to decreased breastfeeding 
rates (World Health Organization, 2022). Healthcare 
system-related barriers also contribute to suboptimal 
breastfeeding practices, including inadequate training 
of healthcare professionals, lack of breastfeeding 
counseling, and inconsistent implementation of 
breastfeeding support programs (UNICEF, 2021). In 
some cases, healthcare providers may unintentionally 
promote formula feeding due to time constraints, 
insufficient knowledge, or influence from commercial 
entities, further discouraging breastfeeding (World 
Health Organization, 2020). Psychological factors such 
as stress, anxiety, and postpartum depression can also 
affect breastfeeding initiation and continuation, 

highlighting the need for mental health support 
alongside breastfeeding promotion (Figueiredo et al., 
2021). Moreover, socio-economic inequalities play a 
significant role, as women from lower-income 
backgrounds may face greater challenges in accessing 
breastfeeding support services, education, and 
maternity benefits (Rollins et al., 2016). The lack of 
community-based support systems, including peer 
counseling and breastfeeding support groups, further 
limits opportunities for mothers to receive guidance 
and encouragement (UNICEF, 2021). Addressing 
these multifaceted barriers requires comprehensive and 
systemic interventions, including the implementation 
of supportive workplace policies such as extended paid 
maternity leave, provision of breastfeeding facilities, 
and flexible work arrangements (ILO, 2019). 
Strengthening healthcare systems through training 
programs, standardized breastfeeding counseling, and 
adherence to initiatives such as the Baby-Friendly 
Hospital Initiative can significantly improve 
breastfeeding outcomes (World Health Organization, 
2020). Public health campaigns aimed at increasing 
awareness, challenging cultural misconceptions, and 
promoting positive attitudes toward breastfeeding are 
also essential for creating a supportive social 
environment (Avery et al., 2020). Furthermore, strict 
enforcement of regulations such as the International 
Code of Marketing of Breast-milk Substitutes is 
necessary to limit unethical marketing practices and 
protect mothers from misleading information (World 
Health Organization, 2022). Community-based 
interventions, including peer support programs and 
involvement of family members, can enhance maternal 
confidence and provide practical assistance for 
breastfeeding (Emmott et al., 2021). Policies that 
address socio-economic disparities, such as improved 
access to healthcare services and financial support for 
mothers, are also crucial for ensuring equitable 
breastfeeding opportunities (Rollins et al., 2016). 
Strategies to Promote Breastfeeding 
Promoting breastfeeding requires coordinated and 
sustained efforts across multiple sectors, including 
healthcare education, policy enforcement, maternity 
support systems, and strict regulation of commercial 
marketing practices, to ensure that mothers are 
adequately supported and empowered to initiate and 
continue breastfeeding (World Health Organization, 
2022). Healthcare education plays a central role in this 
process by equipping mothers with accurate, evidence-
based information regarding the benefits and 
techniques of breastfeeding, thereby enhancing 
maternal confidence and self-efficacy (McFadden et 
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al., 2017). Training healthcare professionals to provide 
consistent and culturally sensitive breastfeeding 
counseling is equally important, as they serve as 
primary sources of guidance for mothers during 
pregnancy and postpartum periods (UNICEF, 2021). 
Policy enforcement is another critical component, 
particularly in implementing and monitoring adherence 
to regulations such as the International Code of 
Marketing of Breast-milk Substitutes, which aims to 
protect families from misleading promotional practices 
(World Health Organization, 2022). Strong legislative 
frameworks that support breastfeeding, including paid 
maternity leave, workplace accommodations, and 
breastfeeding-friendly environments, are essential for 
enabling mothers to balance caregiving responsibilities 
with professional commitments (ILO, 2019). Maternity 
support services, including lactation counseling, peer 
support groups, and postnatal care programs, provide 
practical assistance and emotional encouragement that 
are vital for sustaining breastfeeding practices (Rollins 
et al., 2016). Community-based interventions play a 
particularly important role in promoting breastfeeding, 
as they address local cultural beliefs, social norms, and 
barriers that may influence maternal decisions (Sinha 
et al., 2015). These interventions often involve 
community health workers, peer counselors, and 
support networks that offer personalized guidance and 
foster a supportive environment for breastfeeding 
mothers (UNICEF, 2021). Awareness programs and 
public health campaigns are also essential in 
disseminating information, correcting misconceptions, 
and normalizing breastfeeding within society, thereby 
creating a positive cultural context that encourages 
mothers to breastfeed (Avery et al., 2020). Educational 
initiatives targeting not only mothers but also families, 
employers, and communities can enhance collective 
support for breastfeeding and reduce stigma associated 
with public breastfeeding (Emmott et al., 2021). 
Furthermore, integrating breastfeeding promotion into 
existing maternal and child health programs ensures 
continuity of care and reinforces the importance of 
breastfeeding at different stages of motherhood (World 
Health Organization, 2020). Digital platforms and 
mobile health technologies have emerged as innovative 
tools for delivering breastfeeding education and 
support, allowing mothers to access information and 
assistance conveniently and in real time (Demirci et al., 
2019). These technologies can complement traditional 
interventions by providing interactive and personalized 
guidance, particularly in settings with limited access to 
healthcare services. Regulation of commercial 
marketing practices is equally crucial, as aggressive 

promotion of breast-milk substitutes can undermine 
breastfeeding efforts and create confusion among 
mothers (World Health Organization, 2022). 
Strengthening monitoring mechanisms and enforcing 
penalties for violations of marketing regulations can 
help protect breastfeeding practices and ensure that 
mothers receive unbiased information. Additionally, 
collaboration between governments, non-
governmental organizations, and healthcare 
institutions is necessary to design and implement 
effective breastfeeding promotion strategies that are 
context-specific and culturally appropriate (UNICEF, 
2021). Addressing socio-economic disparities is also 
vital, as marginalized populations may face greater 
challenges in accessing breastfeeding support and 
resources (Rollins et al., 2016). Providing targeted 
interventions, financial assistance, and accessible 
healthcare services can help bridge these gaps and 
promote equitable breastfeeding outcomes. Workplace 
interventions, including flexible working 
arrangements, provision of lactation spaces, and 
employer awareness programs, further support mothers 
in continuing breastfeeding after returning to work 
(ILO, 2019). The involvement of fathers and family 
members in breastfeeding education and support 
programs has also been shown to positively influence 
breastfeeding practices by creating a more supportive 
home environment (Emmott et al., 2021). Continuous 
monitoring and evaluation of breastfeeding promotion 
programs are essential to assess their effectiveness and 
identify areas for improvement, ensuring that 
interventions remain relevant and impactful (World 
Health Organization, 2020). 
Conclusion 
Breastfeeding remains an essential and irreplaceable 
practice for ensuring optimal maternal and infant 
health in a rapidly commercializing world where 
natural practices are increasingly overshadowed by 
market-driven alternatives. It provides complete 
nutrition tailored to the infant’s developmental needs 
while also offering vital immunological protection that 
reduces the risk of infections and chronic diseases. For 
mothers, breastfeeding supports physical recovery after 
childbirth, promotes hormonal balance, and contributes 
to long-term health benefits such as reduced risk of 
certain cancers and metabolic disorders. Beyond 
physiological advantages, breastfeeding strengthens 
the emotional bond between mother and child, 
fostering psychological well-being and secure 
attachment. However, modern challenges such as 
workplace pressures, lack of social support, cultural 
misconceptions, and aggressive promotion of 
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breastmilk substitutes continue to hinder its widespread 
adoption. These barriers highlight the urgent need for 
comprehensive strategies that include supportive 
healthcare systems, maternity-friendly workplace 
policies, and increased public awareness. Empowering 
mothers through education and community support can 
significantly improve breastfeeding practices. In a 
world increasingly influenced by commercialization, 
protecting and promoting breastfeeding is not only a 
personal responsibility but also a critical public health 
priority essential for building healthier future 
generations. 
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