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Introduction

Anemia is a condition characterized by decreased hemoglobin (Hb) levels, hematocrit (Hct), and
erythrocyte indices, resulting from reduced red blood cell production or shortened red blood cell lifespan.
Hemoglobin functions to transport oxygen throughout the body; therefore, low Hb levels can lead to fatigue,
dizziness, shortness of breath, and, in severe cases, death. Iron and protein deficiencies are major contributors
to anemia, particularly among women of reproductive age. Maternal anemia during pregnancy may reduce the
supply of nutrients and oxygen to the fetus, potentially impairing fetal growth and increasing the risk of low
birth weight and stunting (Tana & Banjuradja, 2018).

Stunting is defined as a height-for-age Z-score (HAZ) below -2 standard deviations according to
standardized growth references. It typically begins during the first 1.000 days of life and may persist until five
years of age. Stunting is associated with impaired cognitive and motor development in the short term, as well
as reduced productivity and immune function in the long term (Putri & Dari, 2023; Choeron, 2023).
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According to the 2023 Indonesian Health Survey (SKI), the prevalence of anemia among women aged
15-24 years was 15,5%, 13,2% among those aged 25-34 years, and 14,6% among women aged 35-44
years. In contrast, anemia prevalence among toddlers was reported at 23,8%. In Nusa Tenggara Timur (NTT)
Province, the prevalence of anemia among mothers was 6,9%, with higher rates observed among pregnant
women aged 25-34 years (31,4%) and 35-44 years (39,4%) (Kemenkes BKPK, 2023).

The 2022 e-PPGBM report indicated that the prevalence of stunting in Indonesia was 21,6%, while in
NTT it reached 15,7%, affecting 67.538 children. Kupang Regency is among the three districts with the highest
stunting prevalence in NTT, at 16,2%, corresponding to 4.889 toddlers.

Maternal anemia has been identified as a potential risk factor for anemia and growth-related problems in
children. Previous studies have reported an association between maternal anemia and anemia in children aged
6-59 months (Ntenda et al., 2018), as well as between anemia during pregnancy and anemia in infants aged 6—
36 months (Fauzia, Wahyuntari, & Wahtini, 2021). In addition, maternal anemia during pregnancy has been
linked to stunting (Widyaningrum & Romadhoni, 2018). However, evidence regarding the correlation between
maternal anemia status and anemia among stunted toddlers remains limited, particularly in Nusa Tenggara
Timur (NTT) Province.

Based on this background and the limited number of similar studies conducted in NTT, this research aims
to analyze the correlation between maternal anemia status and anemia among stunted toddlers. The findings are
expected to provide evidence-based information to support early prevention strategies for anemia among
women and children.

Methods

This study employed an analytical observational design with a cross-sectional approach and was
conducted at Pustu Noelbaki, Kupang Regency, Nusa Tenggara Timur, from April to May 2025. The study
population consisted of mothers and their stunted toddlers who attended the health facility during the study
period. The sample comprised 20 mother-child pairs, in which each participating mother corresponded to one
stunted toddler, resulting in a total of 20 mothers and 20 toddlers (n = 20 pairs). Participants were selected
using purposive sampling based on predefined inclusion and exclusion criteria. Mothers were eligible if they
were the biological mothers of the stunted toddlers and provided informed consent, while toddlers were
included if they were aged O-59 months and classified as stunted. Respondents with incomplete data were
excluded from the analysis.

Maternal anemia was defined as a hemoglobin (Hb) level of <12 g/dL for non-pregnant women according
to World Health Organization criteria, while anemia in toddlers was defined as an Hb level of <11 g/dL for
children aged 6-59 months. Hemoglobin levels were measured using a standard hematology analyzer at the
ASA Kupang Clinical Laboratory. The hemoglobin reference ranges used to define non-anemia were 11,5-15,5
g/dL for children and 11,7-16,2 g/dL for mothers, with values below these ranges categorized as anemia.
Stunting status was determined based on the height-for-age Z-score (HAZ) using the WHO Child Growth
Standards, with HAZ <-2 standard deviations classified as stunted. Anthropometric measurements were
performed using calibrated measuring equipment in accordance with standard procedures. Primary data
included hemoglobin examination results and anthropometric measurements, while secondary data were
obtained from medical records and the e-PPGBM system at the health facility.

Data were analyzed using SPSS software. Descriptive analysis was conducted to summarize respondent
characteristics and the distribution of anemia status. The association between maternal anemia status and
anemia among stunted toddlers was assessed using the Chi-square test, with Fisher's exact test applied when
expected cell counts were less than five. Statistical significance was set at p < 0,05.

Results

This analysis was conducted to describe the distribution of anemia status among mothers and toddlers
based on respondent characteristics. Table 1 presents the characteristics of the respondents. The results show
that 4 mothers (20%) of reproductive age experienced anemia. In terms of educational background, 3
respondents (15%) had completed primary school. Additionally, 5 respondents (25%) were unemployed, and 4
respondents (20%) had three or more children (=3).
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Table 1. Frequency Distribution of Characteristics Based on Age, Education, Occupation, and Number of
Children Against Maternal Anemia Status

Anemia Status

Characteristic

Anemia Non-Anemia Total

Age N %o N % N %o

Fertile (20-35 years) 4 20 12 60 16 80

Less Fertile (<20, >35 years) 1 5 3 15 4 20
Total 5 25 15 75 20 100
Education

Elementary School 3 15 4 20 7 35

Junior High School 2 10 5 25 7 35

Senior High School ) ) 6 30 6 30
Total 5 25 15 75 20 100

Occupation

Working 0 [0) o 0 o o

Not Working 5 25 15 75 20 100
Total 5 25 15 75 20 100
Number of Children

<3 children 1 5 6 30 7 35

=3 children 4 20 9 45 13 65
Total 5 25 15 75 20 100

Based on Table 2, the characteristics of the toddler respondents indicate that most children aged <2
years experienced anemia, totaling 8 respondents (40%). In terms of sex, 6 respondents (30%) were male.
Additionally, 11 respondents (55%) were classified as having short stature.

Table 2. Frequency Distribution of Characteristics Based on Age, Gender, and Height Regarding the
Anemia Status of Stunted Toddlers

Anemia Status

Characteristic

Anemia Non-Anemia Total
Age N %o N Yo N %o
<2 years 8 40 o) ) 8 40
2 years 0 0 1 5 1 5
3 years 1 5 1 5 2 10
4 years 2 10 6 30 8 40
5 years 0 0 1 5 1 5
Total 11 55 9 45 20 100
Gender
Male 6 30 4 20 10 50
Female 5 25 5 25 10 35
Total 11 55 9 45 20 100
Height
Short 11 55 8 40 19 95
Very Short o 0] 1 5 1 100
Total 11 55 9 45 20 100

This analysis was conducted to examine the relationship between maternal anemia status and anemia
among stunted toddlers. Based on Table 3, 4 mother-toddler pairs (20%) were both anemic, while 7 mothers
(35%) who were not anemic had toddlers who experienced anemia. The statistical analysis yielded a p-value of
0,319 (>0,05); therefore, the null hypothesis (Hy) was accepted and the alternative hypothesis (H,) was rejected.
These results indicate that there was no significant relationship between maternal anemia status and anemia
among stunted toddlers.

Table 3. Relationship between Maternal Anemia Status and Stunting

Stunted Toddlers p-value
Mother Anemia Non-Anemia Total
N Yo N Yo N Yo
Anemia . 4 20 1 5 5 25 0,319
Not Anemic 7 35 8 40 15 75
Total 11 55 9 45 20 100

29



Lab. J. Infect. Dis. 2025;1(2):27-32

Discussion

Maternal Factors

In this study, maternal anemia was identified in 5 out of 20 mothers (25%). Most anemic mothers were
within the reproductive age group of 20-35 years. Although this age range is considered biologically optimal
for reproduction, anemia may still occur due to inadequate nutritional intake and increased iron requirements.
This finding differs from that of Pasalina, Jurnalis, & Ariadi (2019), who reported a lower prevalence of anemia
among women of reproductive age. Differences in socioeconomic conditions and dietary patterns may explain
this discrepancy.

Educational level also appeared to be associated with anemia status. Among the 20 mothers, anemia was
more frequently observed in those with primary education (3 of 20 mothers; 15%) and secondary education (2
of 20 mothers; 10%). Lower educational attainment may limit knowledge regarding balanced nutrition and iron
supplementation, which is consistent with findings reported by Edison (2019). In addition, anemia was more
common among mothers with three or more children (=3 children; 4 of 20 mothers; 20%), supporting previous
research suggesting that repeated pregnancies without adequate nutritional recovery increase the risk of iron
depletion (Riyani, Marianna, & Hijriyati, 2020). Although most mothers were not formally employed, household
responsibilities and agricultural activities may still increase physical workload and iron requirements (Isnaini,
Yuliaprida, & Pihahey, 2021).

Toddler Factors

Among the 20 stunted toddlers included in this study, 11 children (55%) were classified as anemic.
Anemia was more prevalent among toddlers aged <2 years (8 of 20 toddlers; 40%). This age represents a
critical growth period characterized by rapid physical development and increased iron requirements. Inadequate
complementary feeding practices and frequent infections, such as acute respiratory infections and diarrhea, may
further contribute to anemia in this age group.

Male toddlers showed a slightly higher prevalence of anemia (6 of 20 toddlers; 30%) compared to
female toddlers (5 of 20 toddlers; 25%). Previous studies suggest that differences in body composition and
growth velocity may influence nutritional requirements (Ernawati, 2020; Faiqah, Ristrini, & Irmayani, 2018). All
children included in this study were classified as stunted (HAZ < -2 SD), and anemia was highly prevalent within
this group, indicating that chronic nutritional deficits may coexist with micronutrient deficiencies.

Comparison with Previous Studies

The present study found no statistically significant association between maternal anemia status and
anemia among stunted toddlers (p = 0,319). This finding is consistent with the study by Aryanto, Argadiredja, &
Sakinah (2020), which reported no relationship between maternal hemoglobin levels and stunting. However, it
contrasts with findings from Hastuty, Pahlawan, & Tambusai (2020), Ntenda et al. (2018), and Fauzia,
Wahyuntari, & Wahtini (2021), who demonstrated associations between maternal anemia and anemia or growth-
related problems in children.

The absence of a significant association in this study may be influenced by the multifactorial etiology of
anemia in toddlers. Although maternal anemia during pregnancy may theoretically affect fetal iron stores and
early growth, postnatal factors-such as dietary intake, frequency of infections, caregiving practices, and
socioeconomic conditions-may play a more dominant role in determining anemia status during toddlerhood.
Notably, 7 of 15 non-anemic mothers (35%) had toddlers who were anemic, suggesting that environmental and
nutritional factors after birth may substantially contribute to the development of anemia in children
(Nurmalasari, Anggunan, & Febriany, 2020).

Study Limitations

This study has several limitations. First, the sample size was relatively small (20 mother-child pairs), which
may have reduced the statistical power of the analysis and limited the generalizability of the findings. Second,
the cross-sectional study design does not allow for causal inference between maternal anemia status and anemia
among stunted toddlers. Third, detailed information on dietary intake, infection history, and socioeconomic
factors was not quantitatively analyzed as potential confounding variables.

Implications

Despite the absence of a statistically significant association, the high prevalence of anemia among
stunted toddlers (55%) highlights an important public health concern. Therefore, prevention strategies should
not be limited to addressing maternal anemia during pregnancy but should also emphasize postnatal nutritional
monitoring, iron supplementation, infection control, and the strengthening of Posyandu-based growth
surveillance. Future research involving larger sample sizes and multivariate analyses is recommended to better
understand the complex interactions between maternal and child nutritional status.
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Conclusions

Based on the research findings, it can be concluded that, according to maternal characteristics, most
mothers who experienced anemia were of reproductive age, totaling 4 respondents (20%). In addition, 3
respondents (15%) had elementary school education, 5 respondents (25%) were unemployed, and 4
respondents (20%) had three or more children (=3). Among toddlers, most anemic toddlers were <2 years old,
with 8 respondents (40%) experiencing anemia. Furthermore, 6 respondents (30%) were male, and 11
respondents (55%) were classified as having short stature. Based on the statistical analysis, a p-value of 0,319
(>0,05) was obtained, indicating no significant relationship between maternal anemia status and anemia among
stunted toddlers. However, toddlers of mothers who were not anemic were still found to be at risk of
experiencing anemia.
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