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1. Introduction 

Preconception health plays a vital role in ensuring successful pregnancy and safe childbirth. 

Maternal health before conception strongly determines fetal growth and maternal well-being. The 

preconception period involves preparing both partners to achieve optimal health before pregnancy 

begins (Pentecost & Meloni, 2020). In Indonesia, most couples plan for pregnancy soon after marriage 

(O’Donnell et al., 2020). However, health issues such as anemia are often present before conception 

(Wantini et al., 2023).  

Anemia is defined as a hemoglobin concentration below 11.9 g/dL in women (World Health 

Organization, 2025). Nutritional deficiencies, particularly in iron, folate, and vitamin B12, are major 

causes of anemia (Krishnan et al., 2021). Women are also more vulnerable to anemia due to menstrual 

blood loss and reproductive demands. Chronic illness, infections, and genetic disorders further 

contribute to its occurrence (Hess et al., 2023; Marginean et al., 2023). If left untreated, anemia can 

lead to fatigue, decreased concentration, and reduced immunity (Safiri et al., 2021). In reproductive 
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 Background: Anemia is a major public health issue in Indonesia, 
contributing to pregnancy complications and adverse maternal and infant 
outcomes. However, limited research has explored preconceptional 
anemia among premarital women. Objective: To determine the 
prevalence of anemia and to examine its relationship with nutritional 
status among premarital women. Methods: This cross-sectional study 
used secondary data from premarital health examinations conducted at a 
Community Health Center in Sukoharjo Regency, Central Java, 
throughout 2023. Six hundred women were included.  The data were 
processed using descriptive statistics and the Chi-square test. Results: 
The prevalence of anemia among premarital women was 24.3%, which 
was higher than the national prevalence of 22.3%. Most participants were 
20-35 years old and had normal body mass index (BMI). The highest 
prevalence of anemia occurred among women with normal BMI (30.4%), 
followed by underweight (27.3%) and overweight (17.3%). Statistical 
analysis indicated a significant association between nutritional status and 
anemia (p = 0.011). Conclusion: Nutritional status significantly affects 
anemia risk among premarital women. Normal BMI does not always 
reflect adequate micronutrient intake. Strengthening preconception 
services through routine anemia screening, iron folic acid 
supplementation, and nutrition education is crucial to improve maternal 
health outcomes. 
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health, it increases the risk of infertility, miscarriage, premature birth, and postpartum complications 

such as hemorrhage (Channar et al., 2023; Rahman et al., 2020; Wang et al., 2025; Young et al., 2023).  

There is still a need for more evidence on the role of nutritional status in anemia among premarital 

women, because risk factors change over time and the relationship between nutritional status and 

anemia needs to be monitored continuously. Therefore, this study aimed to analyze the relationship 

between nutritional status and preconceptional anemia and to describe the prevalence of anemia 

among premarital women. The results of this study are expected to provide a scientific basis (evidence 

base) for planning preconception interventions, thereby reducing the risk of pregnancy complications, 

improve health outcomes, and ultimately reduce maternal morbidity and mortality. 

2. Method 

This study applied a cross-sectional analytical design using secondary data from medical records 

of premarital health examinations conducted at a Community Health Center in Sukoharjo Regency 

from January to December 2023. A total of 600 women were included through total sampling. 

Variables included age, hemoglobin level, and nutritional status categorized by BMI according to 

WHO classification.  

Data were analyzed using descriptive statistics and the Chi-square test with SPSS version 25 with 

descriptive analysis and Chi-square test. This study has obtained permission from the Community 

Health Center and the local Health Office, and was carried out by maintaining anonymity, data 

confidentiality and honest reporting in accordance with the principles of research ethics. 

3. Results 

Table 1.  Respondent characteristics 

Variables Category Frequency (n) Percentage (%) 

Age 

<20 57 9.5 

20-35 504 84.0 

>35 39 6.5 

Anemia status 
Normal 454 75.7 

Anemia 146 24.3 

Nutritional status 

Normal 227 37.8 

Underweight 110 18.3 

Overweight 150 25.0 

Obese 113 18.8 

Total Sample  600 100 

Based on Table 1, most respondents were aged 20 to 35 years (84.0%), whereas only 9.5% 

were under 20 years old and 6.5% were over 35 years old, which was the smallest age group in the 

study. Most respondents had normal hemoglobin status (75.7%), while 24.3% had anemia. The 

distribution of respondent’s nutritional status showed that the largest category was normal nutrition 

at 37.8%, followed by overweight (25.0%), obesity (18.8%), and underweight (18.3%). This 

indicates that more than half of the respondents were in the abnormal nutritional status category. 

Table 2.  The crosstab between nutritional status and the Incidence of anemia in premarital women 

(n = 600) 

Nutritional status Normal n (%) Anemia n (%) Total n (%) 

Normal 158 (26.3) 69 (11.5) 227 (100) 

Underweight 80 (13.3) 30 (5.0) 110 (100) 

Overweight 124 (20.7) 26 (4.3) 150 (100) 

Obesity 92 (15.3) 21 (3.5) 113 (100) 

Total 454 (75.7) 146 (24.3) 600 (100) 
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Based on Table 2, the highest prevalence of anemia was found in the group with normal nutritional 

status (30.4%) and underweight (27.3%), while the lowest prevalence was found in the overweight 

group (17.3%). The chi-square test showed a significant relationship between nutritional status and 

the incidence of anemia (p = 0.011). 

4. Discussion 

The majority of participants were aged 20-35 years, indicating that most were within reproductive 

age. A total of 24.3% of respondents were anemic, while the most common nutritional category was 

normal BMI, followed by overweight, obese, and underweight. However, when combined, abnormal 

BMI categories constituted more than half of the participants, reflecting a double burden of 

malnutrition in this population (Fachruddin & Pratiwi, 2024).  

According to the WHO (2023), anemia in women is defined as a hemoglobin level below 11.9 

g/dL. Based on this criterion, the prevalence found in this study (24.3%) is higher than the national 

average of 22.3% (Nainggolan et al., 2022). This rate is considered a moderate public health concern 

that warrants attention (Garcia-Casal et al., 2023). Interestingly, anemia was more prevalent among 

women with normal BMI than in other groups, suggesting that a normal BMI does not necessarily 

reflect adequate micronutrient intake. Individuals with a normal BMI may still experience deficiencies 

in iron, folate, or vitamin B12 (Marginean et al., 2023). Similar findings were also reported by 

Nainggolan et al. (2022), while other studies found higher anemia rates among underweight women 

(Kamruzzaman, 2021; Acharya et al., 2024).  

This may relate to the fact that the most common type of anemia in premarital women is iron 

deficiency anemia, which generally occurs due to insufficient nutritional intake, especially iron 

(Kusdalinah et al., 2023). Iron status is closely linked to overall nutritional status, which also 

influences blood volume (Sulpat et al., 2025). The indicator of nutritional status is a BMI (Body Mass 

Index) (Wu et al., 2024). Individuals with a low BMI tend to have a smaller total blood volume and 

limited iron stores due to low energy and nutrient intake, thereby increasing the risk of iron deficiency 

anemia (Enggardany et al., 2021).  

In contrast, individuals with a high BMI may also experience anemia, usually due to inflammation 

caused by excess body fat, which inhibits the absorption and utilization of iron, resulting in lower iron 

availability in the body (Alshwaiyat et al., 2021). These variations highlight that anemia is a 

multifactorial condition influenced by dietary diversity, socioeconomic factors, sanitation, infection, 

and genetic predisposition (Morakinyo et al., 2020; Osborn et al., 2021; Sunuwar et al., 2020). 

Differences across populations may also stem from variations in food access and regional dietary 

patterns (Zhao et al., 2023).  

Nutritional factors remain crucial in understanding these findings. Studies have shown that energy 

intake, dietary diversity, and nutritional knowledge significantly influence nutritional status and 

indirectly affect anemia prevalence (Sumon et al., 2021). Therefore, individuals with normal BMI but 

poor dietary limited food variety and insufficient nutrient intake) diversity may still experience 

micronutrient deficiencies that contribute to anemia. The interplay of these factors reinforces the need 

for integrated nutrition and health interventions targeting women of reproductive age.  

The high prevalence of anemia among women of reproductive age is concerning, as preconception 

anemia increases the risk of pregnancy complications such as preeclampsia, gestational hypertension, 

preterm labor, and postpartum hemorrhage. Anemia during pregnancy can also lead to intrauterine 

growth restriction, low birth weight, fetal hypoxia, and higher perinatal mortality (Wang et al., 2025). 

These consequences emphasize the importance of addressing anemia before conception as part of 

reproductive health efforts. 

Preventive strategies should focus on early detection and nutritional interventions, including iron 

folic acid supplementation, dietary counseling, and health education. Integrating anemia screening 

into premarital or preconception check-ups can help identify anemia early and reduce pregnancy risks. 
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The Ministry of Health Regulation No. 21 of 2021 also underscores the importance of preconception 

services, including physical examinations, nutritional assessments, immunizations, and counseling.  

However, uneven implementation of these services remains across regions (Ambarwati, 2024). 

Therefore, strengthening the role of Community Health Centers (Puskesmas) as preconception care 

providers, supported by cross-sectoral collaboration, trained personnel, and adequate logistics, is 

crucial. These efforts align with national strategies to reduce anemia prevalence among women of 

reproductive age and improve maternal health outcomes in Indonesia. This study is limited because 

of the use of secondary data, absence of dietary and socioeconomic variables, cross-sectional design 

and data collection from a single health center, which may affect generalizability of the findings. 

5. Conclusion 

Anemia remains a significant health problem among premarital women and is related to nutritional 

status. Although many women had normal nutritional status, the incidence of anemia remained high, 

indicating that normal nutritional status does not always reflect adequate nutrient intake. The results 

also confirm that nutritional status influences the risk of anemia, but other factors such as consumption 

patterns, reproductive health, and environmental conditions also contribute. Strengthening 

preconception services through regular screening, micronutrient support, and public health education 

can help reduce anemia and prevent pregnancy complications. Based on the results of this study, it is 

recommended to enhance the preconception monitoring system, including routine assessment of 

hemoglobin levels, dietary patterns, menstrual health, and improve early anemia management in 

premarital women. Future studies should incorporate more detailed dietary assessments, broader 

regional representation, and follow-up designs to better identify the causes of anemia. 
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