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Anemia remains a major public health problem in Indonesia, affecting
both mothers and children. Numerous studies have examined the
relationship between anemia in mothers and children; however,
limited research has specifically focused on the association between
maternal anemia status and stunted children during the caregiving
period. Mothers who experience anemia during this period are more
likely to suffer from fatigue and reduced capacity to meet their
children's basic needs, including breastfeeding, complementary
feeding, and maintaining hygiene and nutritional adequacy.
Suboptimal caregiving practices may increase the risk of anemia in
children, particularly among those who are already stunted. This
study aimed to determine the relationship between maternal anemia
status and anemia among stunted children. A laboratory-based
analytical study with a cross-sectional design was conducted
involving 20 pairs of mothers and stunted children selected through
purposive sampling. Hemoglobin levels were measured using the
cyanmethemoglobin method and analyzed using Fisher's Exact Test.
The results showed that 15% of mothers were anemic, while 65% of
stunted children were diagnosed with anemia. However, no
significant association was found between maternal anemia status
and anemia in stunted children (p > 0,05). In contrast, maternal
education level was significantly associated with anemia status in
children (p < 0,05). In conclusion, although no statistically significant
relationship was observed between maternal anemia and anemia in
stunted children, the high prevalence of anemia remains a concern.
Various factors may contribute to anemia in mothers and children,
including poor dietary intake, chronic infections, limited access to
health services, low socioeconomic status, and inappropriate
complementary feeding practices. Maternal knowledge emerged as
an important factor associated with anemia among stunted children.
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Introduction

Anemia is a condition characterized by decreased levels of hemoglobin, hematocrit, and erythrocyte count
below normal values, resulting in a reduced capacity of the blood to transport oxygen to body tissues
(Tristyanto & Suriaman, 2023). Hemoglobin, as the primary component of red blood cells, plays a crucial role in
oxygen transport throughout the body. Hemoglobin deficiency may lead to various clinical symptoms and, over
time, can significantly reduce an individual's quality of life (Meliliyanti & Ramadhani, 2020; Aliyah & Krianto,
2023).

Mothers are particularly vulnerable to anemia due to increased nutritional requirements during pregnancy,
especially for iron, vitamin B12, and folic acid (Amalia, Eliska, & Nurhayati, 2022). Iron deficiency not only affects
maternal health but may also reduce breast milk quality and increase the risk of anemia in infants who depend
on breast milk as their primary source of nutrition (Pujiastuti, 2010). Reinbott et al. (2016) reported that anemic
mothers have a 1,77-fold higher risk of having anemic children. In addition, maternal anemia may reduce work
capacity and caregiving ability, thereby negatively affecting child growth through suboptimal child-rearing
practices, including inappropriate breastfeeding, inadequate complementary feeding, and insufficient attention
to environmental hygiene and sanitation, which increase the risk of anemia in children (lftikhar et al., 2018).

Uncontrolled anemia in children aged O-5 years can impair physical and cognitive development, reduce
immune function, increase susceptibility to recurrent infections, impair nutrient absorption, and ultimately
contribute to stunting (Aisyah et al., 2024). Stunting is a condition of chronic growth failure caused by long-
term malnutrition, characterized by short stature and delayed cognitive development, with a length-for-age or
height-for-age z-score below -2 standard deviations according to World Health Organization standards (Anjani,
Nurhayati, & Immawati, 2024).

East Nusa Tenggara (NTT) has the second-highest prevalence of stunting in Indonesia, reaching 37,9% in
2023. According to e-PPGBM data from February 2023, there were 67.538 stunted children (15,7%) in the
province, with Kupang District reporting 4.889 cases (16,2%). One of the areas within this coverage is the
Baumata Health Center, which reported 172 cases of stunting across eight villages in March 2025.

Improving maternal nutrition plays a crucial role in preventing anemia and stunting in children,
particularly during pregnancy, when higher nutritional intake is required to support fetal growth and breast milk
production (Dina, 2023). However, no study has specifically examined the association between maternal anemia
status and anemia among stunted children in the working area of the Baumata Health Center. Therefore, this
study was conducted to investigate the relationship between maternal anemia status and anemia among stunted
children in this area. This study is expected to provide evidence that anemia in stunted children may be
associated with maternal anemia. This also includes parenting patterns and children's daily dietary habits, which
are strongly influenced by maternal roles. We hypothesized that there would be a relationship between maternal
anemia status and anemia among stunted children.

Methods

This study was a laboratory-based analytical study with a cross-sectional design. It was conducted from
February to April 2025 at the Baumata Health Center, Taebenu District, Kupang Regency. The study involved 20
pairs of mothers and stunted children selected using a purposive sampling technique based on predefined
inclusion and exclusion criteria. The inclusion criteria were children with stunting registered in the Baumata
Community Health Center database, aged under 5 years, and mothers who were willing to be respondents by
signing an informed consent form. The exclusion criterion was refusal to participate. The research procedures
included obtaining research permits, approaching respondents, collecting blood samples, and measuring
hemoglobin levels using a hematology analyzer. The collected data were analyzed using Fisher's exact test.

Results

The distribution of sample characteristics based on maternal anemia and child anemia status was
obtained from 20 mothers and 20 stunted children. Based on Table 1, the number of mothers who experienced
anemia was 3 people (15%) and 17 people (85%) who did not experience anemia. Based on child anemia
status, 13 children (65%) were anemic and 7 children (35%) were not anemic.
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Table 1. Characteristics of Respondents Based on Maternal Anemia and Child Stunting

Characteristics Number Percentage (%)
Maternal Anemia Status
Anemia 3 15,0
Non anemia 17 85,0
Child Anemia Status
Anemia 13 65,0
Non anemia 7 35,0
Total 20 100

Table 2 shows that most mothers had a junior high school education (45%), were unemployed (95%), were
aged 20-35 years (65%), and came from families with an income of IDR 500.000-IDR 1.000.000 (55%). Most
have 2-3 children (55%), with 2-year-old children dominating (40%).

Table 2. Characteristics of Respondents Based on Mother's Education, Mother's Occupation, Family
Income, Number of Children, Age of Children and Gender of Children

Characteristics Number Percentage (%)
Maternal Education 20,0
Elementary School 4 45,0
Junior High School 9 30,0
Senior High School 6 50
College 1
Mother's Occupation
Working 1 50
Not Working 19 95,0
Mother's Age
<20 years 0 00,0
20-35 years 13 65,0
>35 years 7 35,0
Family Income
<IDR 500.000 8 40,0
IDR 500.000-IDR 1.000.000 11 55,0
IDR 1.000.000-IDR 2.000.000 1 5,0
Number of children
1 child 3 15,0
2-3 children 11 55,0
>3 children 6 30,0
Child's age
1 year 2 10,0
2 years 8 40,0
3 years 5 25,0
4 years 4 20,0
5 years 1 5,0
Total 20 100

This analysis was conducted to determine the relationship between maternal anemia status and anemia
among stunted children. Based on Table 3, the statistical test results showed a p-value of 0,27 (p > 0,05),
indicating that the incidence of anemia in mothers is not statistically related to the incidence of anemia in
children experiencing stunting.

Table 3. Relationship between Maternal Anemia Status and Anemia Status of Stunting Children

Group of Stunted Children

Mother's Anemia Non anemia Total p-value
Group N Yo N Yo N Yo
Anemia 1 333% 2 66,7% 3 100% 0.270
Non anemia 12 70,6% 5 29,4% 17 100% !
Total 13 65% 7 35% 20 100%

This analysis was conducted to determine the relationship between anemia status in stunted children and
maternal education. Based on Table 4, the statistical test results show a p-value of 0,019 (p < 0,05), indicating
that anemia status in stunted children is statistically related to maternal education.
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Table 4. Relationship between Anemia Status of Stunting Children and Maternal Education

Maternal Education

Child Elementa Junior High Senior High
Anemia Schoolry SchooIg Schoolg College Total p-value
Status N Y% N % N % N % N %
Anemia 4 30,8% 7 53,8% 1 7,7% 1 7,7% 13 100% 0019
Non anemia O 0,0% 2 28,5% 5 714% 0 00% 7 100% '
Total 4 20,0% 9 45,0% 6 300% 1 50% 20 100%

This analysis was conducted to determine the relationship between anemia status in stunted children and
their mothers' occupations. Based on Table 5, the statistical test results show a p-value of 1,0 (p > 0,05),
indicating that the anemia status of stunted children is not statistically related to their mothers’ occupations.
Table 5. Relationship between Anemia Status of Stunting Children and Mother's Occupation

Mother's Occupation Total p-value
Child Anemia Work Not Working
Status N % N Yo N %o
Anemia 1 7,7% 12 92,3% 13 100% 1.000
Non anemia 0 0,0% 7 100% 7 100% !
Total 1 5,0% 19 95,0% 20 100%

This analysis was conducted to determine the relationship between anemia status in stunted children and
family income. Based on Table 6, the statistical test results show a p-value of 0,1 (p > 0,05), indicating that the
anemia status of stunted children is not statistically related to family income.

Table 6. Relationship between Anemia Status of Stunting Children and Family Income

Family Income
<IDR IDR 500.000- IDR

Child Anemia 500.000 IDR 1.000.000  1.000.000-IDR Total p-value
Status 2.000.000
N % N % N % N %
Anemia 7 53,8% 5 385% 1 7.7% 13 100% 0.158
Non anemia 1 14,3% 6 85% 0 0,0% 7 100% '
Total 8 40,0%% 11 55% 1 5,0% 20 100%

This analysis was conducted to determine the relationship between anemia status in stunted children and
the number of children. Based on Table 7, the statistical test results show a p-value of 0,1 (p > 0,05), indicating
that the anemia status of stunted children is not statistically related to the number of children in the family.
Table 7. Relationship between Anemia Status of Stunting Children and Number of Children

Number of Children

Total

Child Anemia 1 child 2-3 children >3 children p-value
Status N % N % N % N Yo
Anemia 2 15,4% 7 538% 4 30,8% 13 100% 1.000
Non anemia 1 14,3% 4 57,1% 2 28,6% 7 100% ’
Total 3 150%% 11 550% 6 300% 20 100%

This analysis was conducted to determine the relationship between anemia status in stunted children and
the gender of stunted children. Based on Table 8, the statistical test results show a p-value of 0,1 (p > 0,05),
indicating that anemia status among stunted children was not statistically related to child gender.
Table 8. Relationship between Anemia Status of Stunting Children and Age of Stunting Children

Child's Age
Child Anemia 1 year 2 years 3 years 4 years 5 years p-value
Status N % N % N Y% N Y% N Y%
Anemia 1 77% 6 462% 3 231% 2 154% 1 7,7% 0942
Non anemia 1 143% 2 286% 2 286% 2 286% O 0,0% '
Total 2 100% 8 400% 5 250% 4 200% 1 50%
Discussion

The characteristics of the respondents in this study show that the majority of mothers have a junior high
school education, are unemployed, are in the reproductive age range of 20-35 years, and come from families
with relatively low incomes. In addition, most mothers have 2—3 children, with the most dominant age being 2
years old. This pattern of characteristics reflects the condition of mothers and families who are in the active
parenting phase with limited educational and economic resources. This condition is an important context in
understanding the dynamics of meeting children’s nutritional needs, because the educational background,
employment status, and socioeconomic conditions of mothers have the potential to influence parenting patterns,
food choices, and access to health information and services.
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This study is consistent with several previous studies that emphasize the role of maternal and family
characteristics in children’s nutritional status. Dwihestie (2018) states that the mother’s level of education plays
an important role in the ability to choose and manage a balanced diet for the family, which has an impact on
children’s anemia status. Meanwhile, Ronald, Warwuru, & Rahail (2024) explain that working mothers often face
time constraints in childcare and providing nutritious meals, although additional income from work can help
meet nutritional needs. In terms of age, Sari, Fitri, & Dewi (2021) mention that mothers under the age of 20 are
more prone to anemia due to iron requirements, while mothers over the age of 35 are at risk of anemia due to
decreased bodily functions. Low family income also impacts the quality and diversity of food consumption,
thereby increasing the risk of nutritional problems in children (Kurniawati & Yulianto, 2022). Additionally,
repeated pregnancies, childbirth, and breastfeeding in mothers with 2—5 children can deplete iron reserves and
increase the risk of anemia (Opitasari & Andayasari, 2015).

The cross-tabulation and statistical test results in this study indicate that there is no significant
relationship between maternal anemia status and anemia status in stunted children. These findings suggest that
the incidence of anemia in stunted children is not solely influenced by maternal anemia status, but involves
other more complex factors. These results are in line with the study by Dewi et al. (2022), which states that
consumption patterns, feeding practices, and socioeconomic and environmental conditions also play a role in
the occurrence of anemia in toddlers. This contrasts with the study conducted by Fauzia, Wahyuntari, & Wahtini
(2021), which found a strong relationship between maternal and child anemia, whereby mothers with anemia
had a 13,7 times greater risk of having children with anemia. Research conducted in Hunan, China, and several
regions in Africa has also shown that moderate to severe maternal anemia contributes significantly to the
incidence of anemia in children, with a contribution of 52-71%. A limitation of this study is that anemia status
was assessed solely using hemoglobin levels without erythrocyte count and hematocrit measurements.

Maternal education level shows a significant relationship with anemia status in stunted children. Children
of mothers with low education levels have a higher risk of anemia than children of mothers with higher
education levels. This finding is supported by research by Sintia, Wardiyah, & Novikasari (2025), which shows
that mothers with low education have more than four times the risk of having children with anemia (OR = 4,241;
p = 0,001). This study is also in line with research conducted by Gumilang et al. (2021), which found that
toddlers of mothers who did not attend school are more prone to anemia. This condition is related to limited
nutritional knowledge, the ability to understand health information, and decision-making related to meeting
children’s nutritional needs. This contrasts with several other studies that did not find a significant relationship,
such as those conducted by Supriyati (2018) and Rezky et al. (2022), which may have been influenced by health
behavior factors, access to health services, and the role of health workers.

Based on the mother's employment status, the results of the study show no significant relationship with
the status of anemia in children experiencing stunting. Both working and non-working mothers show relatively
similar levels of anemia in their children. These findings indicate that whether a mother works or not does not
directly determine the incidence of anemia in children, but rather depends on the quality of care and fulfiliment
of children’s nutritional needs. These research results differ from those of Supriyati (2018), which showed that
working mothers had a 1,3 times greater risk of having children with anemia. The high workload of working
mothers can affect their health and nutritional intake, as well as limit the time they can spend caring for their
children, especially if the children are cared for by others who do not fully understand their nutritional needs.

The results of this study also show that there is no significant relationship between family income and
anemia status in stunted children, so that income is not a direct factor affecting the incidence of anemia in
stunted children. This study differs from that of Gantini, Hendrawan, & Barkah (2024), which showed a
significant relationship between family income and the incidence of anemia in toddlers (p = 0,002). Income
affects a family’s ability to purchase nutritious food, where low income often limits the fulfillment of nutritional
needs, while an increase in income is usually followed by an increase in the variety, quantity, and quality of food
consumption.

Based on the number of children in the family, cross-tabulation results and statistical tests show no
significant relationship between the number of children in the family and the status of anemia in stunted
children. This is in line with the research conducted by Rezky et al. (2022), which also found no significant
relationship, possibly due to other factors such as the child’s nutritional status, mother’s education, occupation,
income, susceptibility to disease, and low appetite in children. These results differ from the study conducted by
Opitasari & Andayasari (2015), which stated that the number of children affects the risk of iron deficiency
anemia due to a decrease in the mother's iron reserves as a result of repeated pregnancies, childbirth, and
breastfeeding.

The results of this study also show that there is no significant relationship between the age of children
and the status of anemia in stunted children. This study is in line with research conducted by Sintia, Wardiyah, &
Novikasari (2025), which also found no significant relationship (p = 0,111). However, children over 24 months
of age have a 1.741 times higher risk of anemia than younger children, which is thought to be related to iron
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requirements that are not always met. These results differ from the study conducted by Yuwono, Suryawan, &
Sucipta (2020), which found a relationship between the age of the child and the incidence of anemia, especially
in children under 2 years of age, and is supported by lannoti et al. (2015) study, which reported the highest
prevalence of anemia in 2-year-old children with statistically significant results.

This study has limitations in terms of sample size, which was only 20 pairs of mothers and children.
Therefore, the results of this study may not be generalized outside this community. Purposive sampling,
although purposeful, can cause selection bias because it depends on the researcher's judgment rather than
randomization.

Conclusions

Based on the results of the research that has been conducted, it can be concluded that of the 20
respondents of mothers and stunted children, 15% of mothers experience anemia and 65% of stunted children
also experience anemia. The majority of mothers have a junior high school education (45%), do not work (95%),
are 20-35 years old (65%), earn IDR 500.000-IDR 1.000.000 (55%), and have 2-3 children (55%) and the
majority of stunted children are at the age of 2 years (40%). Based on the statistical test results, there was no
significant relationship between maternal anemia status and anemia among stunted children, as well as variables
of education, occupation, income, number of children, and child age (p > 0,05). However, there was a significant
relationship between anemia in stunted children and the mother's education level (p < 0,05), which indicates
that low maternal education is at risk of increasing anemia in children.
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