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Abstract: Anemia in breastfeeding women is a neglected global health issue with significant impli-
cations for maternal and child health. Despite its widespread occurrence and adverse effects, this
problem remains largely unknown and overlooked on the global health agenda. Despite efforts to
improve health access coverage and provide iron and folic acid supplementation, anemia persists.
This underscores the need for a comprehensive approach to address the problem. Urgent action
must be taken to prioritize education and awareness campaigns, ensure access to nutritious food,
and enhance healthcare services. Education programs should focus on promoting iron-rich diets,
dispelling cultural myths, and providing practical guidance. Improving healthcare services requires
increasing availability, ensuring a consistent supply of iron supplements, and providing adequate
training for healthcare providers. A successful implementation relies on a strong collaboration
between the government, healthcare providers, and community. It is crucial that we acknowledge
that high coverage alone is insufficient for solving the issue, emphasizing the importance of targeted
interventions and a strategic implementation. By adopting a comprehensive approach and addressing
the underlying causes of anemia, Indonesia can make significant progress in reducing its prevalence
and improving the overall health of its population, particularly among breastfeeding women.
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1. Introduction

Iron-deficiency anemia (IDA) is a pervasive public health issue, with its impact being
particularly significant in developing countries like Indonesia [1]. This article focuses on
the incidence of anemia in breastfeeding mothers and its impact on their offspring. During
pregnancy and lactation, women face a higher risk of developing iron deficiency due to
increased iron demands. This condition can have severe consequences for both the mother
and her child, affecting maternal well-being, cognitive function, and the quality of breast
milk, subsequently impacting infant growth and development.

In Indonesia, where breastfeeding is a widely practiced and culturally significant
behavior, addressing IDA among breastfeeding mothers is of the utmost importance in
order to ensure the health and well-being of both mothers and infants. Despite efforts to
improve access to iron supplementation and healthcare services, the prevalence of IDA
remains high. This underscores the need to explore the challenges associated with IDA in
this specific population and identify effective interventions that can be implemented to
alleviate the burden of anemia in breastfeeding mothers [2,3]. By understanding the unique
factors contributing to IDA in Indonesia and implementing tailored strategies, we can
strive towards better health outcomes for mothers and infants in the country, potentially
serving as a model for addressing IDA in similar contexts worldwide.
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2. Prevalence of Anemia in Breastfeeding Women: A Hidden Concern

The prevalence of anemia in breastfeeding women is an area that requires further
exploration and understanding, as there are limited data available. The WHO estimates
that, in 2019, the global prevalence of anemia was 29.9% in women of reproductive age.
Prevalence rates were 29.6% in non-pregnant women of reproductive age and 36.5% in
pregnant women [4]. Furthermore, the Indonesian National Health Survey (Riskesdas)
revealed significantly higher prevalence rates among pregnant women (48.9%) in 2018 [5].

One study from an unspecified location reported a high prevalence rate of 60.3% in
lactating women, with 20.3% of them experiencing severe anemia [6]. Other studies in
Ethiopia revealed that the overall prevalence of anemia among breastfeeding mothers
was 22.1% [7], while, in Indonesia, the prevalence is 52% [8]. This finding highlights the
importance of investigating anemia specifically in breastfeeding women to determine the
scope and severity of the issue. By delving into this unexplored landscape and conducting
focused research on anemia prevalence, risk factors, and associated outcomes in breastfeed-
ing women, clinicians and health authorities can gain valuable insights. It will enable us to
develop targeted interventions and strategies to address the burden of anemia on maternal
and infant health during the breastfeeding period.

3. The Root Causes of Anemia in Breastfeeding Women

Anemia is characterized by a lower-than-normal hemoglobin (Hb) concentration
and/or red blood cell (RBC) count, insufficient to meet physiological needs. Hb concentra-
tion is the primary method for diagnosing anemia in both clinical and population settings.
In terms of etiology, anemia can be divided into two types, which are nutritional anemia,
and non-nutritional anemia (Figure 1). Nutritional anemia, largely due to inadequate iron
intake, accounts for 42% of cases among children under five globally. Maternal, socioe-
conomic, and growth-related factors are linked to anemia in young children [7]. A study
in Indonesia showed that socioeconomic status and education held a significant impact
on maternal and children anemia. Poor nutritional status, old age, and a greater number
of offspring were associated with a higher prevalence of maternal anemia. Low maternal
education is associated with a higher prevalence of maternal and children anemia. Mothers
with good education and knowledge tended to have a positive lifestyle and behaviors
that can hinder maternal and child anemia, such as receiving iron supplementation and
providing fortified milk for the offspring [9].
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Figure 1. Common causes and classifications of anemia.
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In developing countries, particularly Indonesia, iron-deficiency anemia is perceived
as the most common cause of nutritional anemia, although some reports showed that iron-
deficiency anemia contributes to less than 50% of nutritional anemia cases [10]. Addressing
non-nutritional causes, such as malaria infection and RBC disorders (thalassemia and G6PD
deficiency), is crucial for effective interventions and monitoring anemia control programs,
particularly in malaria-endemic regions like Indonesia [8].

Nutritional anemias occur when essential nutrients crucial for red blood cell produc-
tion or maintenance are insufficient, often stemming from causes such as inadequate dietary
intake, heightened nutrient losses (e.g., due to parasitic infections, childbirth-related hem-
orrhage, or heavy menstrual bleeding), impaired absorption (e.g., lack of intrinsic factor for
vitamin B12 absorption, high phytate intake, or Helicobacter pylori infection affecting iron
absorption), or altered nutrient metabolism (e.g., deficiencies in vitamin A or riboflavin
impacting iron store mobilization) [11]. While nutrient supplementation is a common strat-
egy for preventing and treating nutritional anemias, the effectiveness of such supplements,
particularly in terms of bioavailability and absorption, can vary, potentially limiting their
impact [12].

Addressing anemia and iron deficiency is intrinsically linked to food security, es-
pecially in areas where limited access to nutritious food, as observed in food-insecure
households, can lead to the insufficient intake of iron-rich foods, thereby increasing the
risk of anemia [11]. In Indonesia, where only 8% of protein comes from animal sources,
primarily fish, the high cost of animal protein in comparison to plant-based sources remains
a concern. Despite an average daily per capita protein consumption of around 47.8%, with a
significant portion from grains, there is a clear need to increase animal protein consumption,
particularly to enhance iron intake and address nutritional deficiencies [13]. Low-income
and food-insecure households encounter challenges in accessing nutrient-dense foods
and healthcare services, exacerbating the impact of food insecurity on iron deficiency and
anemia [14]. Furthermore, the comparison of the iron in milk, as shown in Table 1, reveals
that Indonesia and India have lower iron levels in milk compared to developed countries
with higher Global Food Security Index Scores that indicate better access to food security
and economic purchasing power [15]. Table 1 shows the iron concentration of breast milk
from women of term infants aged 1-6 months according to country.

Table 1. The iron concentration of breast milk from women of term infants aged 1-6 months according
to country, from the literature (from the year 2000 onwards) adapted to Daniels et al., 2018 [16].

Country mg/L
Western Pacific 1-3 months 11551 1.8+£33 .
(Japan) 3-6 months 11551 05+ 1.4 Yamawakd et al. (2005) [17]
Americas 2 months 31 09+05 Mastroeni et al. (2006) [18]
(Brazil)
South-Bast Asia 55/ nths 1003 03 Shashiraj et al. (2006) [19]
(India)
Americas 1-1.5 months 30 05+1.0
(USA) 2.5-3 months 17 04+03 Hannan et al. (2008) [20]
Eastern
Mediterranean 3-4 months 182 09 £ 0.5 Mahdavi et al. (2009) [21]
(Iran)
Western Pacific .
(Mongolia) 1-6 months 66 05+0.2 Shi et al. (2011) [22]
Western Pacific 3 months 872 04+03
(South Korea) 4 months 862 04+0.7 Kim et al. (2017) [23]

5 months 662 03+0.2
South-Fast Asia 5 53 onths 113 02(02,03)  Daniels etal. (2018) [16]
(Indonesia)

1 Sample included an unknown number of infants born <2.5 kg and/or mothers using supplements (unknown
number and type). 2 50% of the total sample took supplements (unknown type). * Included anemic and non-
anemic women.
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4. The Unexplored Continuum Program for Anemia Management in Breastfeeding
Women in Indonesia

Breastfeeding iron supplementation is considered complementary rather than a pri-
mary focus. While antenatal care (ANC) visits and iron supplementation during pregnancy
have received attention, the importance of iron supplementation during breastfeeding re-
mains relatively underexplored. Meanwhile, recent reports have shown that the prevalence
of anemia among breastfeeding women is significant [6], which can have adverse effects on
both maternal and child health [8,24].

Inadequate knowledge regarding clinical indicators of anemia and limited support
from husbands and families further hinder the prevention of anemia. Cultural taboos and
traditional beliefs also impact dietary restrictions during pregnancy [25]. Overall, the inade-
quate supply of iron tablets, insufficient facilities and infrastructure, lack of counselling and
guidance materials, and limited media information have all been factors contributing to the
challenges faced in ensuring the receipt of iron tablets by anemic patients in various regions
of Indonesia [26]. To address these challenges, several solutions can be implemented.
Firstly, there is a need for the improved availability and accessibility of healthcare facilities,
particularly in the eastern regions. Efforts should be made to ensure an adequate and
consistent supply of iron tablets throughout the country. Additionally, healthcare providers
should receive comprehensive training on anemia prevention and management, addressing
competency gaps and ensuring consistent and accurate information is provided to the
targeted population.

5. Closing the Loop: Integrating Anemia Management Programs into Breastfeeding
Support Initiatives

The current postpartum anemia risk assessment algorithm supported by the CDC
considers third-trimester anemia, excessive blood loss during delivery, and multiple births
as risk markers [27]. However, previous studies suggest that additional factors such as mul-
tiparity, pre-pregnancy obesity, and not exclusively breastfeeding should be included [28].
These factors have been associated with an increased risk of postpartum anemia in previous
studies. Multiparous women may be at a higher risk due to the inadequate recovery of iron
status between pregnancies. Obesity may contribute to anemia through factors like greater
blood loss and poorer diet quality [14]. Exclusive breastfeeding may protect against anemia
by reducing iron loss or indicating a better socioeconomic status and dietary habits [20].

Despite the emphasis placed by organizations such as the WHO on the importance
of monitoring the nutritional status of lactating women, this practice is rarely imple-
mented [29] Micronutrient deficiencies in lactating mothers can lead to a significant de-
crease in the concentration of these nutrients in breast milk, ultimately resulting in infant
depletion. Prioritized nutrients for lactating women include thiamin, riboflavin, vitamins
B-6 and B-12, vitamin A, and iodine, as low maternal intake or stores can diminish the
levels of these nutrients in breast milk, but maternal supplementation can help alleviate this
issue. One study in Indonesia revealed that the majority of exclusively breastfed infants
and their mothers had micronutrient intakes below recommended levels. Additionally,
associations were found between maternal intakes and breast milk concentrations for three
nutrients. The median daily infant intakes of iron, zinc, selenium, magnesium, sodium,
and B-vitamins (thiamin, riboflavin, niacin, pantothenic acid, B-6, and B-12) were observed
to be below their respective adequate intake [16,30,31]. This serves as a stem of anemia in
breastfeeding women, particularly in Indonesia, which impacts their offspring. One study
in India showed that infants whose mothers received iron supplementation for 6 months
showed significantly higher levels of hemoglobin and serum ferritin compared to those
whose mothers received iron for 3 months. It indicates that the maintenance of iron status
and prevention of anemia in almost three-fourths of the infants at 6 months of age without
iron supplementation may be attributed to the higher iron content of breast milk [32].
Thus, with regard to the commitment to ensure a continuum of care beyond the lactation
period, it is crucial that we integrate anemia management programs into breastfeeding
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support initiatives. This integration will allow for ongoing screening, appropriate iron
supplementation, and the continuous monitoring of anemia during the entire reproductive
journey.

In terms of screening and management, the Indonesian program lines up with the CDC
and WHO recommendations, which is that universal screening for iron-deficiency anemia
in pregnant women is crucial, with universal iron supplementation unless certain genetic
disorders are present. The recommended daily dietary allowance during pregnancy is 27
mg, while lactation requires 9 mg, yet a typical diet only provides around 15 mg of daily
iron. The CDC and ACOG advise screening for iron-deficiency anemia with a complete
blood count (CBC) twice during pregnancy: in the first trimester and between 24 weeks and
28 weeks and 6 days [33,34]. This screening may include evaluating RBC indices, serum
iron levels, and ferritin. Empiric treatment with iron is considered reasonable, with an
expected improvement in hemoglobin and hematocrit levels. while the 2020 Indonesian
Integrated Antenatal Guidelines recommend iron and folic acid tablets for pregnant women
with anemia, along with efforts to prevent and treat malaria in malaria-endemic areas and
appropriate medication for helminth infections, and screening for TBC and other non-
nutritional causes of anemia [8,17].

The constraints of program implantation are reported in a study that reported anemia
screening rates were low in primary healthcare facilities, with only a small percentage
of pregnant women (28%) and breastfeeding women being screened for anemia. The re-
searchers identified various factors that hindered the implementation of anemia screening,
including the absence of standardized protocols, limited availability of screening tools, in-
adequate training of healthcare providers, and challenges in the referral system [35]. Based
on their findings, it is concluded that improvements are needed in the anemia screening
program for pregnant and breastfeeding women in primary healthcare facilities in Indone-
sia. Addressing the gap between national and international guidelines and the current
decentralized approach to antenatal care requires health system solutions that support
testing at integrated health center and primary health center levels. Simple rapid diagnostic
tests for anemia at the point-of-care could be implemented at the integrated health center,
increasing coverage and feasibility [36]. These options are offered in Indonesian guidelines
as a means to improve screening rates.

6. The Hidden Consequences: How Maternal Anemia during Breastfeeding Impacts
Children’s Health

Anemia in lactating mothers is an often-overlooked public health issue in Indonesia,
with far-reaching consequences for both the mother and the newborn [37]. This condition
is closely linked to anemia experienced during pregnancy, as the susceptibility to iron
depletion persists during lactation. The combination of iron depletion, coupled with the
detrimental effects of blood loss during childbirth, significantly increases the risk of anemia
in lactating mothers [38].

The association between postpartum anemia and an insufficient milk supply poses a
significant challenge to successful breastfeeding and overall maternal-infant health [38].
Lactating women are also particularly vulnerable to anemia, as their iron stores are depleted
to maintain the iron quality in breast milk, especially when their energy and iron intake
are inadequate. This can have an impact on infants, as those born to anemic mothers
have lower levels of hemoglobin (Hb) and ferritin compared to those born to nonanemic
mothers [39]. However, it is important to note that the iron content in breast milk is optimal
for the development of infants [39]. During the first six months of life, exclusively breastfed
infants rely on their iron stores, since human milk has minimal iron content [40].

Another study’s findings in Indonesia suggest that human milk mineral concentra-
tions were not notably affected by milk volume, apart from (3-carotene, x-carotene, and
-cryptoxanthin, which exhibited a modest increase with greater milk output [27]. No-
tably, interactions between time and milk volume were observed, particularly at 5 months
postpartum, indicating a stronger relation between milk volume and certain minerals
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such as calcium, selenium, TMP, riboflavin, and FMN. Conversely, zinc demonstrated a
stronger association at 2 months postpartum [27]. Moreover, maternal iron biomarkers
and hemoglobin were linked to milk iron concentrations at 5 months postpartum, even
after adjusting for several factors including parity, human milk volume, rural living sta-
tus, and inflammation [27]. Positive associations were also observed between maternal
biomarkers such as RBP, selenium, and vitamin B-12 concentrations in serum and the
corresponding milk concentrations of retinol, 3-cryptoxanthin, selenium, and vitamin B-12,
respectively [27]. These findings emphasize the significant impact of maternal biomark-
ers on milk mineral concentrations, with implications for the potential benefits of iron,
zinc, and calcium supplementation during the postpartum period. Additionally, maternal
hemoglobin levels affect the immunological and nutritional composition of breast milk
throughout various maturation stages, emphasizing the need for targeted interventions to
support anemic mothers in providing high-quality milk for their infants [28].

Two studies in Indonesia explore the correlation between anemia in breastfeeding
mothers and anemia in infants, suggesting that the iron reserves in newborns are inde-
pendent of breast milk. Anemic breastfeeding mothers were also more likely to have
infants with stunting. However, the association between anemia and stunting in infants
aged 0-6 months was not significant [8]. Two studies in Indonesia explore the correlation
between anemia in breastfeeding mothers and growth in infants. These studies revealed
conflicting results. Studies by Sudaryati et al. revealed that anemia in lactating mothers
is not associated with infant growth and nutritional status [41]. However, Rini et al. [42]
found that anemia during lactation had a significant low to moderate correlation with
infant weight [42]. Studies examining the relationship between these two variables were
scarce. Furthermore, vitamin D deficiency might play a role in the development of stunting
as Indonesian women have a high prevalence of vitamin D deficiency [43]. Kumar et al.
studied the breast milk iron content of anemic mothers and found that the breast milk
iron content is reduced significantly only in severely anemic mothers [40]. Several studies
revealed that maternal hemoglobin concentration during breastfeeding was associated with
infants” hemoglobin concentration [37,44—46]. On the other hand, Marques et al. revealed
no significant association between maternal anemia and their children’s anemia [44]. A
systematic review and meta-analysis in Ethiopia showed that anemia is related to childhood
stunting [47]. Together, most of these findings pointed toward the association between
anemia during lactation and infants” anemia and child growth (Table 2).

Table 2. Summary of studies showing the association between maternal anemia and the outcomes in
their breastfed child.

Study Country Child’s Age Outcomes

Maternal anemia was significantly associated
Mexico 0-6 months old with their children’s anemia with odds ratio
of 3.3 (95% CI =1.1-9.9; p = 0.03).

Children receiving exclusive breastfeeding

whose mothers had maternal anemia had
Teixeira et al. (2010) . significantly lower hemoglobin concentration
[37] Brazil 6 months old compared to those whose mothers did not

have maternal anemia (10.1 g/dL vs.

10.8 g/dL; p = 0.03).

Maternal iron deficiency and iron-deficiency
anemia are not significantly associated with

Meinzen-Derr et al.
(2006) [45]

Marques et al. (2014)

[48] Brazil 1-6 months old their infants’ iron deficiency and
iron-deficiency anemia (p > 0.05).
Maternal Hb correlated significantly with
Marques et al. (2016) Brazil 06 months old their offspring’s Hb, especially at the age of

[44] 4 and 5 months old (3 = 1.134 and 0.845,
respectively).
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Table 2. Cont.

Study Country Child’s Age Outcomes

Maternal anemia was significantly associated

with their children’s anemia at the age of

6-24 months old (p = 0.008). Maternal anemia
Cambodia 3-23 months old  increased the risk of their children’s anemia

as high as 1.77 times in children aged

6-12 months old and 1.82 times in children

aged 12-24 months old.

Reinbott et al. (2016)
[46]

Anemia during lactation had a significant low
Rini et al. (2019) [42] Indonesia 0-6 months old to moderate correlation with infant weight
(r=0.447 = p < 0.001).

Anemia in lactating mothers is not associated
Indonesia 0-6 months old  with infant growth (p = 0.161) and nutritional
status (p = 0.685).

{3 = correlation coefficients; CI = confidence interval; Hb = hemoglobin.

Sudaryati et al.
(2019) [41]

Another study conducted by Luo et al. revealed that infants between 6-11 months of
age experienced a sharp drop in hemoglobin levels at around 6-7 months, followed by a
slower decline at 8 months, and a subsequent increase until 11 months of age. Infants who
were still breastfed more than 6 months of age had lower hemoglobin concentration and a
higher prevalence of anemia compared to children who had previously received formula
milk [49]. This study highlights the importance of addressing anemia in breastfeeding
mothers which could lead to a lower iron content in breastmilk and higher risk of anemia
in later infancy period.

Iron plays a vital role in the rapid development of the central nervous system during
infancy, impacting aspects such as myelination, neurotransmitter function, and energy
metabolism. Studies suggest that early iron deficiency may be associated with long-term
neurodevelopmental impairments [50]. Infants rely on iron for red blood cell production,
primarily drawing on stores acquired in the last gestational months. By 4-6 months
of age, these reserves can become depleted, particularly in cases of low birth weight,
prematurity, rapid growth, insufficient dietary iron intake, early introduction of low-iron
complementary foods, prolonged milk feeding, and intestinal parasitic infections causing
blood loss. In the preschool years, rapid growth increases iron requirements, while, in the
third year, growth slows, and children are more susceptible to intestinal parasitic infections
and inadequate diets. School-age children with iron deficiency may experience impaired
cognitive and physical development, though a definitive causal link is not confirmed.
Ensuring optimal nutrition in school-age children could have broader benefits beyond
academic performance [51].

Tackling the nutrition issue in mothers is crucial for the long-term growth and de-
velopment of their children. Numerous studies have highlighted the significant impact
of maternal nutrition on children’s outcomes, emphasizing the need to address maternal
nutrition for optimal results later in life [25]. Improving the dietary intake and overall
nutritional status of mothers not only positively influences their children’s growth and de-
velopment but also plays a vital role in reducing the risk of health and nutrition deficiencies.
Anemia, in particular, should be addressed in lactating women as it can have detrimental
effects on both the mother and child, including reduced milk production, postpartum
depression, compromised immunity, and impaired cognitive development. Enhancing
blood levels and iron reserves in lactating women contributes to global initiatives aimed
at reducing maternal mortality and ensuring the well-being of both mothers and children.
Comprehensive nutrition interventions that target both mothers and children are essential
in achieving these goals.

Complimentary feeding (CF) is also an important factor in breastfed offspring. The
timing of introducing the CF should be optimal as a delayed introduction is associated with
a low height-to-age Z-score. The recommendation is to start CF prior to seven months old,
especially in developing countries [52]. Another study also showed the beneficial effects of
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early CF introduction. The introduction of CF prior to 4 months old was associated with an
increase in children’s body mass index (BMI) [53].

Notably, several confounding factors should be taken into account in deciphering
the impact of anemia in breastfeeding women on the offspring. Breast milk volume and
frequency could become a confounding factor since most studies did not measure this
variable [41]. Environmental factors could also influence the infant’s outcomes since a
dirty environment can lead to a sick child or infection which can induce anemia [42,44].
Inherited blood disorders should also be investigated first to rule out other causes of anemia
in children [45]. Studies in Brazil also stated that the clamping time of the newborn’s
umbilical cord can influence the anemic status since early clamping is associated with a
higher incidence of anemia [44,48]. The newborn’s condition is also important in predicting
the outcomes as an inadequate birthweight is associated with the risk of anemia [37].

7. Unraveling the Challenges and Charting the Future of Supplementation in Indonesia

Anemia is caused by multiple factors and is a complex issue. The insufficient intake
of iron-rich foods has often been identified as a primary cause. However, the success of
an anemia control program is influenced by various factors, including the government’s
commitment to addressing anemia, the capacity of healthcare providers, food availability,
deficiencies in other micronutrients that contribute to red blood cell production, and the
motivation of patients themselves.

In Indonesia, providing iron and folic acid supplementation is an efficient method for
preventing anemia resulting from iron and/or folic acid deficiency. These blood-booster
tablets (TTD) are administered to women of childbearing age and pregnant women, with
pregnant women advised to take them daily throughout their pregnancy or a minimum of
90 tablets, under the Ministry of Health guidelines from 2014 [6].

Several studies have explored the impact of maternal iron supplementation on breast-
feeding infants and the composition of breast milk, yielding varied results that underscore
the complexity of iron metabolism and its interaction with other minerals. While short-term
studies have shown limited effects on iron status, longer-term studies of up to 6 months
have demonstrated the potential benefits of supplementation [54,55]. However, it is crucial
to view iron supplementation not as a quick fix for anemia but as an ongoing relay program
that requires consistent and sustained efforts.

In terms of the impact on breast milk composition and infant iron status, research
has shown that longer follow-up periods are needed to fully understand the effects of
maternal iron supplementation during lactation. While some studies found no signifi-
cant differences in serum iron and ferritin levels, others demonstrated a rise in serum
ferritin and hemoglobin levels, particularly in initially anemic infants, when medicinal
iron supplementation was introduced during complementary feeding [54,55]. Interestingly,
breast milk iron levels declined over time regardless of maternal anemia status, suggesting
independent regulation to prioritize infants’ needs. The interaction with other minerals
such as copper remains complex, with iron supplementation decreasing serum copper
concentrations and inconclusive associations with zinc and copper status [56].

Despite the economic growth and improvements in living standards in Indonesia,
the prevalence of anemia and iron deficiency among women of reproductive age remains
high [57,58]. This indicates that economic status alone is not sufficient to address the issue
of anemia. While economic growth provides individuals with greater purchasing power,
enabling them to afford a more diverse and nutritious diet, it does not guarantee knowledge,
access to, and consumption of iron-rich foods necessary for preventing anemia [59,60]. This
highlights the urgent need for education and campaign programs to enhance understanding
and address these issues within the population [59].

8. Conclusions

In conclusion, addressing anemia in Indonesia requires a comprehensive and multi-
faceted approach. By implementing a comprehensive approach that combines education,
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counseling, ANC improvements, and fortified milk supplementation, it is possible to
reduce anemia prevalence and improve maternal and child health outcomes in Indonesia.
This approach aims to increase awareness, enhance knowledge, and provide the necessary
support to ensure better overall health and well-being for the population at risk. However,
while this review focuses primarily on anemia in breastfeeding women in Indonesia, the
findings may not be broadly generalizable to other countries and contexts.

Author Contributions: Conceptualization, R W.B. and N.L.S.; writing—original draft preparation,
A.Z.; writing—review and editing, RW.B., A.Z. and N.L.S; funding acquisition, N.L.S. All authors
have read and agreed to the published version of the manuscript.

Funding: This study was funded by Danone Indonesia.
Data Availability Statement: Not applicable.

Acknowledgments: We would like to express our gratitude to Widdy Winarta and Transmedical
Institute for their valuable assistance in language editing and formatting the manuscript.

Conlflicts of Interest: R.W.B. and N.S. are employees of Danone SN Indonesia. Authors Ray Wagiu
Basrowi and Nova Lidia Sitorus were employed by the company Danone Specialized Nutrition
Indonesia. The remaining authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References

1. Efendi, F; Israfil, I.; Ramadhan, K.; McKenna, L.; Alem, A.Z.; Malini, H. Factors associated with receiving iron supplements
during pregnancy among women in Indonesia. Electron. ]. Gen. Med. 2023, 20, em506. [CrossRef] [PubMed]

2. Sungkar, A.; Bardosono, S.; Irwinda, R.; Manikam, N.R.M.; Sekartini, R.; Medise, B.E.; Nasar, S.S.; Helmyati, S.; Ariani, A.S.;
Nurihsan, J.; et al. A Life Course Approach to the Prevention of Iron Deficiency Anemia in Indonesia. Nutrients 2022, 14, 277.
[CrossRef] [PubMed]

3.  Basrowi, R.W,; Dilantika, C. Optimizing iron adequacy and absorption to prevent iron deficiency anemia: The role of combination
of fortified iron and vitamin C. World Nutr. J. 2021, 5, 33-39. [CrossRef]

4. World Health Organization. Anemia in Women and Children WHO Global Anaemia Estimates, 2021 Edition; World Health Organization:
Geneva, Switzerland, 2021.

5. Kementrian Kesehatan Republik Indonesia. Laporan Nasional Riskesdas 2018; Kementrian Kesehatan Republik Indonesia: Jakarta,
Indonesia, 2018.

6. Zhao, A.; Zhang, Y.; Li, B.; Wang, P; Li, J.; Xue, Y.; Gao, H. Prevalence of anemia and its risk factors among lactating mothers in
Myanmar. Am. J. Trop. Med. Hyg. 2014, 90, 963-967. [CrossRef]

7. Chaparro, C.M.; Suchdev, P.S. Anemia epidemiology, pathophysiology, and etiology in low- and middle-income countries. Ann.
N. Y. Acad. Sci. 2019, 1450, 15-31. [CrossRef] [PubMed]

8.  Malik, S.G.; Oktavianthi, S.; Wahlqvist, M.L.; Asih, P.B.S.; Harahap, A.; Satyagraha, A.W.; Syafruddin, D. Non-nutritional anemia:
Malaria, thalassemia, G6PD deficiency and tuberculosis in Indonesia. Asia Pac. J. Clin. Nutr. 2020, 29 (Suppl. S1), S32-S40.
[PubMed]

9. Souganidis, E.S.; Sun, K.; de Pee, S.; Kraemer, K.; Rah, ].H.; Moench-Pfanner, R.; Sari, M.; Bloem, M.W.; Semba, R.D. Relationship
of maternal knowledge of anemia with maternal and child anemia and health-related behaviors targeted at anemia among
families in Indonesia. Matern. Child Health |. 2012, 16, 1913-1925. [CrossRef] [PubMed]

10. Lukito, W.; Wahlqvist, M.L. Intersectoral and eco-nutritional approaches to resolve persistent anemia in Indonesia. Asia Pac. ].
Clin. Nutr. 2020, 29 (Suppl. S1), S1-58. [PubMed]

11. Balarajan, Y.; Ramakrishnan, U.; Ozaltin, E.; Shankar, A.H.; Subramanian, S.V. Anaemia in low-income and middle-income
countries. Lancet 2011, 378, 2123-2135. [CrossRef] [PubMed]

12.  Zariwala, M.G.; Somavarapu, S.; Farnaud, S.; Renshaw, D. Comparison study of oral iron preparations using a human intestinal
model. Sci. Pharm. 2013, 81, 1123-1139. [CrossRef]

13. Nadiyah; Dewanti, L.P.; Mulyani, E.Y.; Jus’at, I. Nutritional anemia: Limitations and consequences of Indonesian intervention
policy restricted to iron and folic acid. Asia Pac. J. Clin. Nutr. 2020, 29 (Suppl. 1), S55-573. [PubMed]

14. Dean, E.B.; French, M.T.; Mortensen, K. Food insecurity, health care utilization, and health care expenditures. Health Serv. Res.
2020, 55 (Suppl. 2), 883-893. [CrossRef] [PubMed]

15.  The Use of the Global Food Security Index to Inform the Situation in Food Insecure Countries 2017. Available online: https:
//data.europa.eu/doi/10.2760/83356 (accessed on 31 January 2024).

16. Daniels, L.; Gibson, R.S.; Diana, A.; Haszard, J.J.; Rahmannia, S.; Luftimas, D.E.; Hampel, D.; Shahab-Ferdows, S.; Reid, M.; Melo,

L.; et al. Micronutrient intakes of lactating mothers and their association with breast milk concentrations and micronutrient
adequacy of exclusively breastfed Indonesian infants. Am. J. Clin. Nutr. 2019, 110, 391-400. [CrossRef] [PubMed]


https://doi.org/10.29333/ejgm/13266
https://www.ncbi.nlm.nih.gov/pubmed/37686071
https://doi.org/10.3390/nu14020277
https://www.ncbi.nlm.nih.gov/pubmed/35057458
https://doi.org/10.25220/WNJ.V05.S1.0005
https://doi.org/10.4269/ajtmh.13-0660
https://doi.org/10.1111/nyas.14092
https://www.ncbi.nlm.nih.gov/pubmed/31008520
https://www.ncbi.nlm.nih.gov/pubmed/33377745
https://doi.org/10.1007/s10995-011-0938-y
https://www.ncbi.nlm.nih.gov/pubmed/22241619
https://www.ncbi.nlm.nih.gov/pubmed/33377742
https://doi.org/10.1016/S0140-6736(10)62304-5
https://www.ncbi.nlm.nih.gov/pubmed/21813172
https://doi.org/10.3797/scipharm.1304-03
https://www.ncbi.nlm.nih.gov/pubmed/33377747
https://doi.org/10.1111/1475-6773.13283
https://www.ncbi.nlm.nih.gov/pubmed/32187388
https://data.europa.eu/doi/10.2760/83356
https://data.europa.eu/doi/10.2760/83356
https://doi.org/10.1093/ajcn/nqz047
https://www.ncbi.nlm.nih.gov/pubmed/31152543

Nutrients 2024, 16, 1285 10 of 11

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Yamawaki, N.; Yamada, M.; Kan-no, T.; Kojima, T.; Kaneko, T.; Yonekubo, A. Macronutrient, mineral and trace element
composition of breast milk from Japanese women. J. Trace Elem. Med. Biol. 2005, 19, 171-181. [CrossRef] [PubMed]

Mastroeni, S.S.; Okada, I.A.; Rondé, PH.; Duran, M.C.; Paiva, A.A.; Neto, ].M. Concentrations of Fe, K, Na, Ca, P, Zn and Mg in
maternal colostrum and mature milk. J. Trop. Pediatr. 2006, 52, 272-275. [CrossRef] [PubMed]

Shashiraj; Faridi, M.M.; Singh, O.; Rusia, U. Mother’s iron status, breastmilk iron and lactoferrin--are they related? Eur. J. Clin.
Nutr. 2006, 60, 903-908. [CrossRef] [PubMed]

Hannan, M.A; Faraji, B.; Tanguma, J.; Longoria, N.; Rodriguez, R.C. Maternal milk concentration of zinc, iron, selenium, and
iodine and its relationship to dietary intakes. Biol. Trace Elem. Res. 2009, 127, 6-15. [CrossRef] [PubMed]

Mahdavi, R.; Nikniaz, L.; Gayemmagami, S.J. Association between zinc, copper, and iron concentrations in breast milk and
growth of healthy infants in Tabriz, Iran. Biol. Trace Elem. Res. 2010, 135, 174-181. [CrossRef] [PubMed]

Shi, Y.D.; Sun, G.Q.; Zhang, Z.G.; Deng, X.; Kang, X.H.; Liu, Z.D.; Ma, Y.; Sheng, Q.H. The chemical composition of human milk
from Inner Mongolia of China. Food Chem. 2011, 127, 1193-1198. [CrossRef]

Kim, H.; Jung, B.M.; Lee, B.N.; Kim, Y.J.; Jung, ].A.; Chang, N. Retinol, a-tocopherol, and selected minerals in breast milk of
lactating women with full-term infants in South Korea. Nutr. Res. Pract. 2017, 11, 64-69. [CrossRef]

Lipoeto, N.I.; Masrul; Nindrea, R.D. Nutritional contributors to maternal anemia in Indonesia: Chronic energy deficiency and
micronutrients. Asia Pac. . Clin. Nutr. 2020, 29 (Suppl. S1), S9-517. [PubMed]

Rioux, EM.; Savoie, N.; Allard, J. Is there a link between postpartum anemia and discontinuation of breastfeeding? Can. . Diet.
Pract. Res. 2006, 67, 72-76. [CrossRef] [PubMed]

Henly, S.J.; Anderson, C.M.; Avery, M.D.; Hills-Bonczyk, S.G.; Potter, S.; Duckett, L.]. Anemia and insufficient milk in first-time
mothers. Birth 1995, 22, 86-92. [CrossRef] [PubMed]

Gibson, R.S.; Rahmannia, S.; Diana, A.; Leong, C.; Haszard, ].J.; Hampel, D.; Reid, M.; Erhardyt, J.; Suryanto, A.H.; Sofiah, W.N;
et al. Association of maternal diet, micronutrient status, and milk volume with milk micronutrient concentrations in Indonesian
mothers at 2 and 5 months postpartum. Am. J. Clin. Nutr. 2020, 112, 1039-1050. [CrossRef] [PubMed]

Franga, E.L.; Silva, V.A,; Volpato, R.M.; Silva, P.A.; Brune, M.E; Honorio-Franca, A.C. Maternal anemia induces changes in
immunological and nutritional components of breast milk. ]. Matern. Fetal Neonatal Med. 2013, 26, 1223-1227. [CrossRef]
[PubMed]

Allen, L.H. Multiple micronutrients in pregnancy and lactation: An overview. Am. J. Clin. Nutr. 2005, 81, 1206s-1212s. [CrossRef]
[PubMed]

Agustina, R.; Rianda, D.; Lasepa, W.; Birahmatika, E.S.; Stajic, V.; Mufida, R. Nutrient intakes of pregnant and lactating women in
Indonesia and Malaysia: Systematic review and meta-analysis. Front. Nutr. 2023, 10, 1030343. [CrossRef] [PubMed]

Sunardi, D.; Bardosono, S.; Basrowi, RW.; Wasito, E.; Vandenplas, Y. Dietary Determinants of anemia in children aged 6-36
months: A cross-sectional study in Indonesia. Nutrients 2021, 13, 2397. [CrossRef] [PubMed]

Fatima, T; Faridi, M.M.A ; Srivastava, G. Iron status of exclusively breastfed low-birth-weight infants born to anemic mothers
and effect of maternal iron supplementation for 3 versus 6 months: A randomized double-blind placebo control trial. Front.
Pediatr. 2022, 10, 880431. [CrossRef]

Kominiarek, M. A ; Rajan, P. Nutrition Recommendations in Pregnancy and Lactation. Med. Clin. N. Am. 2016, 100, 1199-1215.
[CrossRef]

O'Toole, E; Sheane, R.; Reynaud, N.; McAuliffe, EM.; Walsh, ].M. Screening and treatment of iron deficiency anemia in pregnancy:
A review and appraisal of current international guidelines. Int. ]. Gynecol. Obstet. 2023, 1-14. [CrossRef] [PubMed]

Bhatia, V.; Mahajan, P; Parida, S.P.; Bhattacharjee, S.; Sahoo, S.S. Challenges in supervision, monitoring, and reporting in anemia
programme implementation in Odisha, India: A qualitative process documentation. J. Family Med. Prim. Care 2019, 8, 1365-1369.
[PubMed]

Utami, M.M.H.; Kustiyah, L.; Dwiriani, C.M. Risk Factors of stunting, iron deficiency anemia, and their coexistence among
children aged 6-9 years in Indonesia: Results from the Indonesian Family Life Survey-5 (IFLS-5) in 2014-2015. Amerta Nutr. 2023,
7,120-130. [CrossRef]

Teixeira Mde, L.; Lira, PI.; Coutinho, S.B.; Eickmann, S.H.; Lima, M.C. Influence of breastfeeding type and maternal anemia on
hemoglobin concentration in 6-month-old infants. J. Pediatr. 2010, 86, 65-72. [CrossRef] [PubMed]

Randell, M.; Li, M.; Rachmi, C.N.; Jusril, H.; Fox, O.; Wibowo, L.; Rah, ].H.; Pronyk, P; Harmiko, M.; Phebe, N.; et al. Prevalence
of, and factors associated with anaemia in children aged 1-3 years in Aceh, Indonesia: A cross-sectional study. Nutr. Health 2022,
2601060221116195. [CrossRef] [PubMed]

Okolo, N.S.; Okonji, M.; Ogbonna, C.; Ezeogu, A.F; Onwuanaku, C. Levels of calcium, aluminium and chromium in serum of
exclusively breastfed infants at six months of age in Savannah region of Nigeria. West. Afr. J. Med. 2001, 20, 13-16. [PubMed]
Kumar, A.; Rai, AK,; Basu, S.; Dash, D.; Singh, J.S. Cord blood and breast milk iron status in maternal anemia. Pediatrics 2008, 121,
€673-e677. [CrossRef]

Sudaryati, E.; Nasution, E.; Yustina, I. (Eds.) Stunting and anemia in infants among breastfeeding mothers in Binjai city. In
Proceedings of the 1st Public Health International Conference (PHICo 2016), Jakarta, Indonesia, 14-15 September 2016.

Rini, S.; Dewi, EX. Correlation between postpartum anemia and the increase of baby’s weight in Ledug, Kembaran, Banyumas,
Indonesia. In Proceedings of the 1st International Conference on Community Health (ICCH 2019), Jakarta, Indonesia, 26-28
September 2019.


https://doi.org/10.1016/j.jtemb.2005.05.001
https://www.ncbi.nlm.nih.gov/pubmed/16325533
https://doi.org/10.1093/tropej/fmk004
https://www.ncbi.nlm.nih.gov/pubmed/16547068
https://doi.org/10.1038/sj.ejcn.1602398
https://www.ncbi.nlm.nih.gov/pubmed/16514410
https://doi.org/10.1007/s12011-008-8221-9
https://www.ncbi.nlm.nih.gov/pubmed/18802672
https://doi.org/10.1007/s12011-009-8510-y
https://www.ncbi.nlm.nih.gov/pubmed/19756404
https://doi.org/10.1016/j.foodchem.2011.01.123
https://doi.org/10.4162/nrp.2017.11.1.64
https://www.ncbi.nlm.nih.gov/pubmed/33377743
https://doi.org/10.3148/67.2.2006.72
https://www.ncbi.nlm.nih.gov/pubmed/16759433
https://doi.org/10.1111/j.1523-536X.1995.tb00565.x
https://www.ncbi.nlm.nih.gov/pubmed/7779228
https://doi.org/10.1093/ajcn/nqaa200
https://www.ncbi.nlm.nih.gov/pubmed/32844187
https://doi.org/10.3109/14767058.2013.776529
https://www.ncbi.nlm.nih.gov/pubmed/23414395
https://doi.org/10.1093/ajcn/81.5.1206
https://www.ncbi.nlm.nih.gov/pubmed/15883453
https://doi.org/10.3389/fnut.2023.1030343
https://www.ncbi.nlm.nih.gov/pubmed/37063336
https://doi.org/10.3390/nu13072397
https://www.ncbi.nlm.nih.gov/pubmed/34371908
https://doi.org/10.3389/fped.2022.880431
https://doi.org/10.1016/j.mcna.2016.06.004
https://doi.org/10.1002/ijgo.15270
https://www.ncbi.nlm.nih.gov/pubmed/38069617
https://www.ncbi.nlm.nih.gov/pubmed/31143722
https://doi.org/10.20473/amnt.v7i1.2023.120-130
https://doi.org/10.2223/JPED.1959
https://www.ncbi.nlm.nih.gov/pubmed/20151087
https://doi.org/10.1177/02601060221116195
https://www.ncbi.nlm.nih.gov/pubmed/35876347
https://www.ncbi.nlm.nih.gov/pubmed/11505881
https://doi.org/10.1542/peds.2007-1986

Nutrients 2024, 16, 1285 11 of 11

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

60.

Aji, A.S.; Erwinda, E.; Yusrawati, Y.; Malik, S.G.; Lipoeto, N.I. Vitamin D deficiency status and its related risk factors during
early pregnancy: A cross-sectional study of pregnant Minangkabau women, Indonesia. BMC Pregnancy Childbirth 2019, 19, 183.
[CrossRef]

Marques Rde, F.; Taddei, J.A.; Konstantyner, T.; Marques, A.C.; Braga, ].A. Correlation between hemoglobin levels of mothers and
children on exclusive breastfeeding in the first six months of life. J. Pediatr. 2016, 92, 479-485. [CrossRef]

Meinzen-Derr, ] K.; Guerrero, M.L.; Altaye, M.; Ortega-Gallegos, H.; Ruiz-Palacios, G.M.; Morrow, A.L. Risk of infant anemia is
associated with exclusive breast-feeding and maternal anemia in a Mexican cohort. J. Nutr. 2006, 136, 452—458. [CrossRef]
Reinbott, A.; Jordan, I.; Herrmann, J.; Kuchenbecker, J.; Kevanna, O.; Krawinkel, M.B. Role of breastfeeding and complementary
food on hemoglobin and ferritin levels in a cambodian cross-sectional sample of children aged 3 to 24 months. PLoS ONE 2016,
11, e0150750. [CrossRef]

Gebrie, A.; Alebel, A. A systematic review and meta-analysis of the prevalence and predictors of anemia among children in
Ethiopia. Afr. Health Sci. 2020, 20, 2007-2021. [CrossRef] [PubMed]

Marques, R.F,; Taddei, ].A.; Lopez, FA.; Braga, ].A. Breastfeeding exclusively and iron deficiency anemia during the first 6 months
of age. Rev. Assoc. Médica Bras. 1992 2014, 60, 18-22. [CrossRef] [PubMed]

Luo, R.; Shi, Y.; Zhou, H.; Yue, A.; Zhang, L.; Sylvia, S.; Medina, A.; Rozelle, S. Anemia and feeding practices among infants in
rural Shaanxi Province in China. Nutrients 2014, 6, 5975-5991. [CrossRef] [PubMed]

Nakamori, M.; Ninh, N.X,; Isomura, H.; Yoshiike, N.; Hien, V.T.; Nhug, B.T.; Nhien, N.V.; Nakano, T.; Khan, N.C.; Yamamoto, S.
Nutritional status of lactating mothers and their breast milk concentration of iron, zinc and copper in rural Vietnam. J. Nutr. Sci.
Vitaminol. 2009, 55, 338-345. [CrossRef]

Kotecha, P.V. Nutritional anemia in young children with focus on Asia and India. Indian. ]. Community Med. 2011, 36, 8-16.
[CrossRef]

Ha, EK,; Lee, SW,; Kim, J.H.; Lee, E.; Cha, H.R.; Han, B.E.; Shin, J.; Han, M.Y. Associations between delayed introduction of
complementary foods and childhood health consequences in exclusively breastfed children. Nutrients 2023, 15, 3410. [CrossRef]
Ha, EK; Kim, J.H.; Baek, H.S.; Lee, E.; Baek, ].H.; Shim, S.; Kim, Y.H.; Moreno, L.A.; Lee, S.W.; Han, M.Y. Association between
complementary food introduction before age 4 months and body mass index at age 5-7 years: A retrospective population-based
longitudinal cohort study. J. Hum. Nutr. Diet. 2023, 36, 787-797. [CrossRef] [PubMed]

Friel, J.; Qasem, W.; Cai, C. Iron and the Breastfed Infant. Antioxidants 2018, 7, 54. [CrossRef]

Mello-Neto, J.; Rondo, PH.C.; Oshiiwa, M.; Morgano, M.A.; Zacari, C.Z.; Santos, M. Iron supplementation in pregnancy and
breastfeeding and iron, copper and zinc status of lactating women from a human milk bank. J. Trop. Pediatr. 2013, 59, 140-144.
[CrossRef]

Abu-Ouf, N.M.; Jan, M.M. The impact of maternal iron deficiency and iron deficiency anemia on child’s health. Saudi Med. J. 2015,
36, 146-149. [CrossRef] [PubMed]

Hill, H. What’s happened to poverty and inequality in Indonesia over half a century? Asian Dev. Rev. 2021, 38, 68-97. [CrossRef]
Suega, K.; Dharmayuda, T.G.; Sutarga, I.M.; Bakta, L M. Iron-deficiency anemia in pregnant women in Bali, Indonesia: A profile of
risk factors and epidemiology. Southeast Asian |. Trop. Med. Public. Health 2002, 33, 604—607. [PubMed]

Abu-Baker, N.N.; Eyadat, A.M.; Khamaiseh, A.M. The impact of nutrition education on knowledge, attitude, and practice
regarding iron deficiency anemia among female adolescent students in Jordan. Heliyon 2021, 7, €06348. [CrossRef]

Lukito, W.; Wibowo, L.; Wahlqvist, M.L. The clinical nutrition research agenda in Indonesia and beyond: Ecological strategy for
food in health care delivery. Asia Pac. ]. Clin. Nutr. 2017, 26, S1-S8.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s12884-019-2341-4
https://doi.org/10.1016/j.jped.2015.11.006
https://doi.org/10.1093/jn/136.2.452
https://doi.org/10.1371/journal.pone.0150750
https://doi.org/10.4314/ahs.v20i4.59
https://www.ncbi.nlm.nih.gov/pubmed/34394267
https://doi.org/10.1590/1806-9282.60.01.006
https://www.ncbi.nlm.nih.gov/pubmed/24918847
https://doi.org/10.3390/nu6125975
https://www.ncbi.nlm.nih.gov/pubmed/25533008
https://doi.org/10.3177/jnsv.55.338
https://doi.org/10.4103/0970-0218.80786
https://doi.org/10.3390/nu15153410
https://doi.org/10.1111/jhn.13098
https://www.ncbi.nlm.nih.gov/pubmed/36222616
https://doi.org/10.3390/antiox7040054
https://doi.org/10.1093/tropej/fms055
https://doi.org/10.15537/smj.2015.2.10289
https://www.ncbi.nlm.nih.gov/pubmed/25719576
https://doi.org/10.1162/adev_a_00158
https://www.ncbi.nlm.nih.gov/pubmed/12693598
https://doi.org/10.1016/j.heliyon.2021.e06348

	Introduction 
	Prevalence of Anemia in Breastfeeding Women: A Hidden Concern 
	The Root Causes of Anemia in Breastfeeding Women 
	The Unexplored Continuum Program for Anemia Management in Breastfeeding Women in Indonesia 
	Closing the Loop: Integrating Anemia Management Programs into Breastfeeding Support Initiatives 
	The Hidden Consequences: How Maternal Anemia during Breastfeeding Impacts Children’s Health 
	Unraveling the Challenges and Charting the Future of Supplementation in Indonesia 
	Conclusions 
	References

