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Abstract: Exclusive breastfeeding can reduce the risk of anemia in infants, even though 

the iron content in breast milk is low, the absorption rate of iron is quite high. The 

nutritional content of breast milk can be influenced by the mother's diet and nutritional 

status. This study aims to determine the relationship between nutritional status and iron 

intake with breast milk iron levels in breastfeeding mothers of infants aged 0-6 months. 

This study was an analytic observational study with a cross-sectional approach conducted 

in Seluma Regency. The population in this study were all breastfeeding mothers of infants 

aged 0-6 months. A total of 78 people were taken with the purposive sampling technique. 

Nutritional status was obtained by measuring height and weight and calculated by the 

Body Mass Index formula. Iron intake was measured using the Semi-Quantitative Food 

Frequency Questionnaire method for the last 1 month, while the measurement of breast 

milk iron levels was carried out by the spectrophotometric method. Data on characteristics 

were obtained using a questionnaire. Furthermore, the data were analyzed univariately and 

bivariately.  Nutritional status measurements showed that 87.2% of breastfeeding mothers 

had normal nutritional status. Iron intake data showed that 82.1% of breastfeeding mothers 

had low iron intake and the results of measuring Fe levels in breast milk showed that only 

16.6% had low breast milk iron levels . The results showed that there was no significant 

relationship between nutritional status with Fe levels in breast milk (p=0.762>0.05) and 

iron intake with Fe levels in breast milk (p=0.291). Nutritional status and iron intake are 

not associated with breast milk iron levels in breastfeeding mothers of 0-6 months old 

baby. Monitoring maternal health since pregnancy is necessary to obtain adequate breast 

milk in quality and quantity.  
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Introduction  

Children's nutritional needs can be met by exclusive breastfeeding and can ensure the health and 

survival of children. Breast milk is the most perfect food intake to fulfill the nutrients needed by 

babies to support their growth and development.  This is because breast milk is safe and contains 

antibodies that help protect against sickness in children and newborns, it is widely acknowledged as 

the ideal nourishment source for kids. Breast milk is said to be the best meal for babies throughout the 

first six months of their lives(Eidelman Al, 2012). However, 2 out of 3 infants in the world are not 

exclusively breastfed for six months, which has been the case for two periods (WHO, 2022). 

Exclusive breastfeeding has high levels of iron absorption (Domellof et al., 2014). Exclusive 

breastfeeding can prevent the risk of anemia in children. Maternal iron consumption during 

pregnancy might affect an infant's optimal and intense physical development and growth, as well as 

their emotional and intellectual development. For this reason, moms should attempt to boost the 

quantity and quality of iron in their breast milk (Lozoff et al., 2013). 

A mother's nutritional state is one of the elements that can affect the amount and quality of breast 

milk that she produces.  The nutritional status of mothers who are in the normal category has 

sufficient nutrient stores. This can help the milk production process smoothly and also the nutritional 

content of breast milk is sufficient (Bzikowska et.al., 2018). Iron is one of the nutrients that nursing 

moms require. The heme component of hemoglobin, which is a component of blood and transports 

oxygen from the lungs to every area of the body as well as carbon dioxide from body tissues back to 

the lungs, is formed by iron. Myoglobin, which aids in the storage of oxygen, different enzymes, and 

other body tissues by muscles, also contains iron. Hemosidin, which is found in bodily tissues, 

ferritin, which is found in the liver, and blood are the three places where iron is deposite  (Reddy et 

al., 2006) 

 

The need for iron intake in breastfeeding mothers is greater than that of pregnant women because 

babies less than six months of age only get nutritional intake, especially iron, from breast milk.   

According to Jura, et al. (2021) maternal diet affects iron levels in breast milk of nursing mothers.  

Insufficient maternal iron intake can result in insufficient iron intake in infants and have an impact on 

the incidence of iron deficiency anemia in infants (Dumrongwongsiri et.al., 2015). On the contrary, a 

study finding has shown that maternal anemia did not affect breast milk iron concentration during 

early lactation (Zavaleta et.al.,1995). Few studies have reported that with maternal anemia, breastfed 

infants may become iron deficient (WHO, 2001).This study aims to analyze the relationship between 
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nutritional status and iron intake with breast milk iron levels in breastfeeding mothers of infants aged 

0-6 months. 

Materials and Methods  

This study used a cross-sectional methodology and was an analytical observational study. Four of 

Seluma Regency's operational areas: Tais City Health Center, Masmambang Health Center, Talang 

Tinggi Health Center, and Rimbo Kedui Health Center were used for the research. The sample in this 

study were breastfeeding mothers of 0-6 months old infants who were taken with purposive sampling 

technique totaling 78 samples. Nutritional status was measured based on height and weight and 

calculated using the Body Mass Index (BMI) formula, and were categorized into thin (BMI <18.5 

kg/m²), normal (BMI 18.5-25.0 kg/m²) and obese (BMI>25.0) (Ministry of Health of the Republic of 

Indonesia, 2019).  

Iron intake was obtained by conducting a Semi-FFQ (Semi Quantitative Food Frequency Quotionaire) 

interview in the last 1 month, and categorized into adequate (80-110%) and deficient (<80%). (AKG, 

2019). Measurement of breast milk iron level was done by spectrophotometric method using iron kit 

(Cat.No.10230; Human Germany).  Furthermore, breast milk iron levels were grouped into 2 groups, 

which were the low category if the value (<27 µ/dL) and the normal category if the value (≥27 µ/dL). 

Data on the characteristics of breastfeeding mothers including age, occupation, education and 

economic status were obtained through questionnaires. The data were analyzed univariately and 

bivariately. The Faculty of Public Health's Health Research Ethics Commission has granted ethical 

permission for this study under Certificate No. 0152/UN9.FKM/TU.SB5/2023.  

Results and Discussion 

Table 1: Characteristics of breastfeeding mothers in Seluma Regency 

Characteristic Frequency % 

Age  

<20 8 10.3 

≥20-35  63 80.8 

≥35  7 9 

Jobs  

Unemployed 69 88.5 

Employed 9 11.5 

Education* 

Low 22 28.2 
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High 56 71.8 

Economic Status¥ 

Low 57 73.1 

High 21 26.9 

Total 78 100% 

*Education: Low  if no school, elementary school and junior high school and high  if high 

school and college 

¥Economic status: low if receiving regional minimum pay and high if receiving equal to or 

greater than regional minimum pay 

 

The characteristic data (Table 1) showed that the majority (80.8%) of breastfeeding mothers were in 

the age range ≥25-35 years and most (88.5%) breastfeeding mothers is unemployed. Based on the 

level of education, 28.2% of mothers had low education and most (73.1%) breastfeeding mothers had 

low economic status. 

Table 2: Nutritional status of breastfeeding mothers  in Seluma Regency 

Nutrition Status Frequency % 

Skinny 10 12.8 

Normal 68 87.2 

Fat 0     0 

Total 78      100% 

 

 

Based on nutritional status measurements (Table 2), 87.2% of breastfeeding mothers had normal 

nutritional status. 

Table 3: Frequency Distribution of Iron Intake of Breastfeeding Mothers in Seluma Regency 

Iron Intake Frequency % 

inadequate 64 82.1 

sufficient 14 17.9 

Total 78 100% 

The results of iron intake measurements (Table 3) showed that 82.1% of breastfeeding mothers had 

inadequate iron intake and only 16.6% of breastfeeding mothers had low breast milk iron levels 

(Table 4). 
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Table 4: Frequency distribution of breast milk iron levels of breastfeeding mothers in Seluma Regency 

Iron content of breast milk Frequency % 

Low 13 16.6 

Normal 65 83.4 

Total 78 100% 

 

Table 5: Relationship between nutritional status and iron levels in breast milk of breastfeeding mothers in 

Seluma Regency 

 
  Fe content of 

breast milk 

  

p-value 

 

Nutrition 

Status 

Low Normal Total OR 

n % n % n %  

Skinny 2 20 8 80 10 100  

0.762 

 

Normal 11 16,2 57 83,8 68 100 0.762 

Total 13 16,7 65 83,3 78 100  

Bivariate analysis (Table 5 and 6) results revealed no significant correlation between breastfeeding 

mothers' nutritional status and breast milk iron levels (p = 0.762)  and no significant correlation 

between breastfeeding mothers' iron intake and breast milk iron levels (p = 0.291). 

Table 6: Relationship between iron intake and iron level in breast milk of breastfeeding mothers in Seluma 

Regency 

 
  Fe content of breast 

milk 

  

p-value 

 

Iron Intake 
Low Normal Total OR 

n % n % n %  

Less 12 18,8 52 81,2 64 100  

0.291 

 

Simply 1 7,1 13 92,9 14 100 0.312 

Total 13 16,7 65 83,3 78 100  

The study's findings demonstrated that there was no correlation (p=0.762>0.05) between breast milk's 

iron levels and nutritional status. This is because based on the measurement of nutritional status, 

87.2% of breastfeeding mothers have normal nutritional status. According to Valentine and Wagner 

(2013), breastfeeding mothers still have residual fat that was stored during pregnancy that can affect 

the nutritional status of mothers during breastfeeding. Normal maternal nutritional status has 

sufficient nutritional stored to produce breast milk that has good nutritional content (Ukegbu et al., 

2012).  
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This statement is also supported by the results of breast milk iron levels measurement in this study 

which showed that 83.8% of mothers who have normal nutritional status have normal or sufficient 

breast milk iron levels. Adequate nutritional intake can help in breast milk production and can meet 

the nutritional intake needs of infants (Kolasa et al., 2015). 

Maternal nutritional status can affect the quality and quantity of breast milk. Breast milk has a more 

optimal nutritional content if the mother is in a normal nutritional status than a mother with a poor 

nutritional status. Mothers with nutritional status in the normal category have sufficient nutritional 

reserves so that they can produce breast milk smoothly (Ukegbu et al., 2012). 

The results of this study also showed that there was no relationship between iron intake and breast 

milk iron levels in breastfeeding mothers with 0-6 months old babies. This is because 81.2% of 

mothers who have low iron intake have normal breast milk iron levels. This study is supported by 

Bzikowska-jura et al (2021) which states that there is no relationship between mother’s iron intake 

and iron in breast milk.  

According to a number of studies (Domellof et al., 2004; Celada et al., 1982; Dorea, 2000), the iron 

concentration in breast milk is not affected by the mother's iron status and cannot be raised by the 

mother's diet or iron supplements. Because human breastfeeding epithelial cells lack the primary iron-

exporting membrane, human mammary gland epithelial cells do not secrete iron into breast milk (Cai 

et al, 2017). This supports the widely held belief that absorption, rather than excretion, regulates the 

body's iron content (Lönnerdal et al., 2015). 

Maternal iron status during pregnancy will affect the iron content in breast milk (Hampel et al.,2017). 

Iron in breast milk is significantly reduced if the mother has severe anemia (Chen et al., 2018).  

Compared to mother serum iron, breast milk has less iron in it. Human colostrum has an iron 

concentration of about 0.8 μg/mL, while mature breast milk has a value of 0.2–0.4 μg/mL (Lonnerdal 

et al., 1981). Even though breast milk has a low iron content, it is best for an infant's development 

since newborns' intestines contain receptors specifically designed to absorb iron from lactoferrin 

(Suzuki et al., 2001). 

Conclusion 

There was no significant relationship between nutritional status and breast milk iron levels in 

breastfeeding mothers (p = 0.762) and there was no significant relationship between iron intake and 

breast milk iron levels in breastfeeding mothers.Nutritional status and iron intake were not associated 

with breast milk iron levels in breastfeeding mothers of infants aged 0-6 months in Seluma Regency. 
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There is limitation in this study, which is the small sample size does not allow the results to be 

generalized to a larger population. Therefore, more research is needed with a larger sample and 

adding the variables of maternal serum iron and hemoglobin levels. So that the factors that influence 

breast milk iron levels can be known clearly. Monitoring maternal health since pregnancy is 

necessary to obtain adequate breast milk in quality and quantity. Iron sufficiency during pregnancy 

will determine the iron content of breast milk.  
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