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Abstract

Anemia during pregnancy remains a significant global health concern, affecting a substantial
portion of the worldwide population. The prevalence of anemia is particularly high among
pregnant women, especially in developing countries like Indonesia. Anemia during pregnancy can
lead to severe complications for both mother and fetus, including increased mortality risk,
premature birth, low birth weight, and cognitive impairment. Purpose: This study aimed to
identify factors contributing to anemia, specifically examining food intake and pregnancy
characteristics. A cross-sectional study was conducted from June to September 2023 at Parung
Panjang Health Center, Bogor Regency, involving 135 pregnant women. Data collection included
hemoglobin measurements using an easy touch device and nutritional intake assessment through
SQ-FFQ interviews. Analysis was performed using SPSS version 23 with chi-square testing. The
study revealed significant correlations between parity, intake of calcium, and vitamin C with
anemia status (p<0.05). Most participants were in their third trimester, predominantly
unemployed, and had low education levels. There was no significant association between nutrition
status, age, family income and infection story with anemia status (p>0.05). While the majority of
women had adequate iron intake, no significant association was found between iron intake and
anemia status (p>0.05). The study identified parity, intake of calcium, and vitamin C as significant
factors associated with anemia in pregnant women. These findings emphasize the importance of
comprehensive nutritional support and monitoring during pregnancy, particularly focusing on
adequate micronutrient intake and considering parity status in anemia prevention strategies.
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1. INTRODUCTION

Anemia is a global public health problem that affects all age groups across both
developing and developed countries. Worldwide, 1.93 billion people are living with anemia.
Among these groups, women of reproductive age, particularly those who are pregnant, have
the highest vulnerability to anemia. According to WHO statistics from 2011, anemia
prevalence reaches 29% in non-pregnant women and increases up to 38% in pregnant women
aged 15-49 years (WHO, 2014). WHO categorizes anemia in pregnant women based on
prevalence: <5% is insignificant, 5-19% is mild, 20-39% is moderate, and >40% represents a
serious public health problem. In Indonesia, the prevalence of anemia in pregnant women is
27.7% (Kementerian Kesehatan Republik Indonesia, 2023). Based on the prevalence data,
Indonesia has been classified as having a moderate public health concern regarding maternal
anemia, necessitating immediate intervention strategies to address this significant health issue.
The prevalence of anemia in pregnant women in West Java in 2020 reached 32.5%, particularly
in Bogor Regency. In 2023, the prevalence of anemia in pregnant women increased to 37.1%,
placing Bogor Regency as the third highest for cases of anemia in pregnant women in West
Java.

Anemia during pregnancy can have severe adverse effects on both mother and baby.
Pregnant women with severe anemia face double the risk of death compared to those without
severe anemia (Helmy et al., 2018; Smith et al., 2019). Anemia is the main cause of maternal
and fetal morbidity and mortality in developing countries. Anemia during pregnancy is
clinically defined as a hemoglobin level of <11 g/d. This condition can lead to premature birth,
low birth weight, fetal cognitive impairment, and fetal death (Sifakis & Pharmakides, 2000;
Smith et al., 2019). Maternal complications include preeclampsia, antepartum hemorrhage,
puerperal infection, and thromboembolic complications that can cause uterine subinvolution,
lactation failure, and delayed wound healing (Geta et al., 2022).

Anemia during pregnancy is a significant health concern caused by multiple factors.
When the increased nutritional demands of pregnancy aren't met through proper diet and
supplements, anemia can develop. Several health conditions increase the risk of anemia,
including parasitic infections that impair nutrient absorption, malaria that affects red blood
cells, and chronic diseases that alter blood composition and iron metabolism (Jufar & Zewde,
2014; Minasi et al., 2021; Suryanarayana et al., 2017). Social factors also play a crucial role in
pregnancy-related anemia. These include poverty limiting access to nutritious foods, distance
from healthcare facilities, inadequate spacing between pregnancies, delayed prenatal care, and
multiple pregnancies that deplete maternal nutrients (Harna et al., 2020; Tulu et al., 2019).

Nutritional intake are key to preventing anemia. Studies show that irregular meals and
lack of dietary variety increase anemia risk, especially when women don't follow their
prescribed iron supplement routines (Lebso et al., 2017). Research has also found strong links
between anemia during pregnancy and nutritional measurements like mid-upper arm
circumference (MUAC) and body mass index (BMI) (Harna et al., 2023; Lipoeto & Nindrea,
2020; Sari et al., 2025; Tan et al., 2020; Tulu et al., 2019). Despite extensive research on
pregnancy, related anemia, key knowledge gaps remain. Current studies rarely examine how
multiple risk factors interact, especially in Indonesia. Research typically focuses on individual
factors rather than their complex interactions, and evidence is lacking on interventions that
address multiple risk factors together.

Previous research showed that there was a relationship between age, education, and parity
with the incidence of anemia in pregnant women (Lestiarini et al., 2025). A comprehensive
literature review has demonstrated significant correlations between antenatal care (ANC) visits,
maternal parity, maternal age, and pregnancy intervals with the incidence of anemia among
pregnant women in the Durian Bungkuk Health Center service area (Hariyanti et al., 2025).
However, it is noteworthy that some studies have yielded inconsistent results regarding these
associations. Given the high prevalence of maternal anemia in Bogor Regency and the current
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lack of region-specific research, further investigation is warranted to examine the relationships

between these variables and anemia occurrence among pregnant women in this geographical

area. This study aims to identify factors causing anemia through a comprehensive approach

including food intake and pregnancy characteristics at Parung Panjang Health Center in Bogor
Regency, West Java.

2. RESEARCH METHOD

A quantitative research approach utilizing a cross-sectional design was implemented
during a four-month period, from June to September 2023 at Parung Panjang Health Center in
Bogor Regency, West Java. The population in this study was 412 pregnant women, through
purposive sampling methodology, the study recruited 135 participants, with the sample size
determined by minimum calculation requirements using the Slovin formula. The established
inclusion criteria were: (1) pregnant women registered at Parung Panjang Health Center; (2)
Have a KIA book; (3) Pregnant women who did not have preeclampsia, diabetes, and other
chronic diseases. The exclusion criteria consisted of: (1) currently following a weight loss diet
program; (2) incomplete participation in the research.

In this study, participants were categorized based on several criteria. Anemia status was
evaluated by measuring hemoglobin levels using an easy touch device, where normal results
were > 11 gr/dL, and anemia <11 gr/dL. To collect information about nutritional intake,
researchers conducted in-depth interviews using validated SQ-FFQ (Semi-Quantitative Food
Frequency Questionnaire). Daily consumption results were processed using Nutrisurvey
software and compared with RDA (Recommended Dietary Allowance) standards. Pregnant
women's nutritional intake for macronutrients was then classified into two categories:
inadequate (<90% or 110% RDA) and adequate (90-110% RDA). Micronutrient intake
classified into two categorized as adequate (> 77% RDA) or inadequate (< 77% RDA). In terms
of age, they were grouped into risk categories (<20 years or >35 years) and non-risk categories
(20-35 years). For pregnancy interval, the risk category < 2 years, while non-risk was >2 years.
Employment Status is divided into two categories: Not Working and Working. Education Level
is divided into two categories: Basic Education (no schooling-Junior High School) and Higher
Education (Senior High School and University). Monthly Household Income is divided based
on Bogor Regency's minimum wage: <4,500,000 IDR and >4,500,000 IDR.

Data processing was performed using SPSS version 23 program with two types of
analysis: univariate and bivariate. Univariate analysis provides descriptive overview for each
research variable, while bivariate analysis was applied to evaluate relationships between
variables in determining malnutrition causal factors in pregnant women. Variables selected for
bivariate analysis were based on previous studies showing significant associations (p-
value<0.05) and theoretical relevance to anemia in pregnancy. Hypothesis testing was
conducted through chi-square method with 95% confidence interval. This research has also
received ethical approval from the Esa Unggul University Research Ethics Commission with
number: 0923-10.001/DPKE-KEP/FINAL-EA/UEU/X/2023.

3. RESULTS AND DISCUSSION
Table 1. Characteristics of Respondents

Characteristic n (135) %
Gestational Age

Trimester 1 21 15.6
Trimester 2 50 37.0
Trimester 3 64 47.4

Mother's Age
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Characteristic n (135) %
20-35 years 32 23.7
<20 and >35 years 103 76.3
Mother's Occupation

Unemployed 128 94.8
Employed 7 5.2
Mother's Education

Low 86 63.7
High 49 36.3
Family Income

<4.500.000 102 75.6
>4.500.000 33 24.4

Table 1 shows that the most of the participants (47.4%) were in their third trimester,
while most mothers (76.3%) was the 20-35 age range. A significant majority were unemployed
(94.8%) and had low education (63.7%). Financial constraints were evident, as 75.6% of
families earned less than Rp4,500,000 in local currency. These findings indicate a population
facing multiple socioeconomic challenges during pregnancy.

Table 2. Factors associated with anemia status during pregnancy
Anemia Status

Variables Normal Anemia Total p-value
N % n % n %

Parity

Primipara 54 40 25 18.5 79 58.5 0.047*

Multipara 46 34.1 10 7.4 56 41.5

Nutrition Status

Normal 18 13.3 8 5.9 26 19.3 0.619

Undernutrition 82 60.7 27 20 109 80.7

Age

Low Risk 25 18.5 7 5.2 32 23.7 0.648

High Risk 75 55.6 28 20.7 103 76.3

Income

<UMR 75 56.4 27 20.3 102 75.6 0.571

> UMR 23 17.3 10 6 33 24.4

Pregnancy Interval

Low Risk 21 15.6 5 3.7 26 19.3 0.463

High Risk 79 58.5 30 22.2 109 80.7

Infection History

None 5 3.7 2 1.5 7 5.2 0.583

Yes 95 70.4 33 24.4 128 94.8

Table 2 showed that the most participants were primipara (58.5%), with 40% showing
normal status and 18.5% having anemia. In this study the anemia prevalence is significant
increasing with parity (p<0.05). Previous studies have shown that parity is significantly
associated with the incidence of anemia in pregnant women (Harna et al., 2020; Shah et al.,
2020; Vionalita & Permata, 2020). The relationship between parity and anemia in pregnant
women is a significant concern in maternal health care. Multiple pregnancies can lead to
depleted iron stores and reduced hemoglobin levels, particularly when pregnancies occur in
close succession. Women with higher parity are more susceptible to nutritional deficiencies
due to the cumulative effect of repeated pregnancies on their body's resources. Each pregnancy
and childbirth process depletes maternal iron reserves, and without adequate time for
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replenishment between pregnancies, the risk of anemia increases substantially. This is further
complicated by the physiological demands of pregnancy, including increased blood volume
and the need for additional nutrients to support fetal development (Aznam & Inayati, 2021;
Permatasari et al., 2021; Shah et al., 2020). Regarding nutrition status, a majority of pregnant
women (80.7%) were undernourished, among whom 60.7% maintained normal hemoglobin
levels while 20% had anemia. There no significant associations between nutrition status with
anemia status in pregnant women (p>0.05). The results of this study differ from previous
studies which showed that there is a relationship between nutritional status and the incidence
of anemia in pregnant women (Nainggolan et al., 2022). Pregnant women with undernutrition
also tend to have low iron reserves before pregnancy. During pregnancy, iron requirements
increase dramatically to support fetal growth, placenta formation, and increased blood volume.
Without adequate reserves and sufficient intake, the risk of anemia becomes higher (Harna et
al., 2024).

The study found that 76.3% of pregnant women into the high-risk age category, with
55.6% showing normal status and 20.7% having anemia. There is no significant between age
with incidence of anemia in pregnant women (p>0.05). Maternal age significantly impacts
anemia risk during pregnancy. Women aged >35 years face higher risks due to decreased
nutrient absorption, pre-existing conditions, and complications affecting iron metabolism.
Conversely, teenage mothers are vulnerable due to competing nutritional needs with the fetus,
poor dietary habits, and limited prenatal care knowledge. There was no significant associations
between family income with the incidence of anemia in pregnant women (p > 0.05). Family
income affects anemia in pregnant women in four ways: limited access to iron-rich nutritious
foods, reduced access to healthcare and routine pregnancy check-ups, increased risk of
infection due to suboptimal living conditions, and nutrition being deprioritized due to more
pressing living needs.

Pregnancy interval can impacts anemia risk in pregnant women. Intervals shorter than 24
months can increase maternal anemia risk due to insufficient nutrient replenishment, especially
iron. Limited time between pregnancies often results in inadequate absorption of nutrients
essential for healthy hemoglobin levels. Studies show mixed results regarding this relationship.
While some research indicates a clear association between short intervals and anemia, others
find no significant association. These variations may reflect differences in study methodology,
populations, and definitions of adequate interval (Bansal et al., 2020; Onwuka et al., 2020).

There was no significant associations between infection history with the incidence of
anemia in pregnant women (p > 0.05). Infection can cause anemia in pregnant women through
several mechanisms. First, infection interferes with iron absorption in the intestines, which
inhibits red blood cell formation. Second, when infection occurs, the body produces the
hormone hepcidin which inhibits iron absorption and utilization. Third, infection can cause
damage to red blood cells and disrupt the production of new blood cells in the bone marrow.
Finally, the body needs more iron to fight infection and repair damaged tissue, while iron
absorption is impaired, thus worsening the anemia condition (Minasi et al., 2021; Tan et al.,
2020).

Table 3. Relationship between dietary intake with the anemia status

Anemia Status Total
Variables Normal Anemia p-value
n % n % n %

Energy Adequacy Level
Adequate 78 57.8 30 222 108 80 0.462
Inadequate 22 16.3 5 3.7 27 20
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Anemia Status Total
Variables Normal Anemia p-value
n % n % n %
Protein Adequacy Level
Adequate 83 61.5 28 20.7 111 82.2 0.798
Inadequate 17 12.6 7 5.2 24 17.8
Fat Adequacy Level
Adequate 95 70.4 35 259 130 96.3 0.327
Inadequate 5 3.7 0 0 5 3.7
Carbohydrate Adequacy
Level
Adequate 83 61.5 28 20.7 111 82.2 0.798
Inadequate 17 12.6 7 5.2 24 17.8
Calcium Adequacy Level
Adequate 34 25.2 4 3 38 28.1 0.015*
Inadequate 66 48.9 31 23 97 71.9
Iron Adequacy Level
Adequate 77 57 30 222 107 79.3 0.339
Inadequate 23 17 5 3.7 28 20.7
Vitamin C Adequacy Level
Adequate 32 23.7 4 3 36 26.7 0.025*
Inadequate 68 50.4 31 23 99 73.3

Table 3 shows the relationship between nutrient adequacy levels and anemia status in
pregnant women. Of the total sample, the majority of pregnant women had adequate energy
intake (80%), with 57.8% having normal status and 22.2% experiencing anemia. Regarding
protein adequacy, 82.2% of pregnant women had adequate intake, where 61.5% were normal
and 20.7% were anemic. Almost all pregnant women (96.3%) had adequate fat intake levels,
with 70.4% normal and 25.9% anemic. Carbohydrate adequacy levels showed a similar pattern
to protein, where 82.2% of pregnant women had adequate intake. Table 3 also show that there
was no significant association between energy, protein, fat and carbohydrate adequacy level
with anemia status (p>0.05). The lack of association between protein intake and anemia
incidence in pregnant women in this study can be explained by several factors. First, the
majority of pregnant women in the study had adequate protein intake, so there was no
significant variation in protein intake status among respondents. Additionally, iron absorption
is not only influenced by protein intake but also by other factors such as iron bioavailability in
food, the presence of iron absorption inhibitors, and the physiological condition of pregnant
women.

Previous studies have shown that protein intake is associated with the incidence of
anemia in pregnant women. Protein plays a crucial role in iron metabolism and transportation
in the body. Adequate protein intake supports the formation of hemoglobin and other proteins
involved in iron absorption and utilization. Several research findings indicate that pregnant
women with low protein intake have a higher risk of developing anemia compared to those
with adequate protein consumption. This relationship can be attributed to protein's function in
forming transferrin and other transport proteins essential for iron metabolism (Dewi et al.,
2022; Kangalgil et al., 2021).

The relationship between calcium intake and anemia in pregnant women shows a
significant correlation (p=0.015) based on the study results. Among the participants, only
28.1% had adequate calcium intake, with 25.2% of these women having normal hemoglobin
levels and 3% experiencing anemia. Conversely, a substantial 71.9% of pregnant women had
inadequate calcium intake, with 48.9% maintaining normal hemoglobin levels while 23% were
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anemic. This significant association can be explained by several mechanisms. Calcium plays
an indirect role in iron metabolism and absorption. Adequate calcium levels are essential for
maintaining proper cell function and hormone regulation, which can affect iron absorption and
utilization. Additionally, calcium's role in maintaining bone health and preventing excessive
bone turnover during pregnancy may influence iron availability for hemoglobin synthesis
(Humayun et al., 2021; Suliburska et al., 2024). However, it's important to note that while
calcium intake shows a statistical relationship with anemia, this association should be
interpreted cautiously as other factors, such as dietary patterns, iron bioavailability, and overall
nutritional status, also play crucial roles in anemia development during pregnancy.

The relationship between iron intake and anemia in pregnant women, based on the study
results, shows that 79.3% of pregnant women had adequate iron intake, with 57% having
normal hemoglobin levels and 22.2% experiencing anemia. Among those with inadequate iron
intake (20.7%), 17% maintained normal hemoglobin levels while 3.7% were anemic. However,
this relationship was not statistically significant (p>0.05). The lack of significant association
between iron intake and anemia in this study could be attributed to several factors. First, iron
absorption efficiency varies greatly depending on the type of iron consumed (heme vs. non-
heme iron) and the presence of absorption enhancers or inhibitors in the diet. Second, the body's
iron utilization is influenced by various physiological factors during pregnancy, including
increased blood volume and the competing demands of fetal development.

Additionally, while dietary iron intake is important, other factors such as pre-pregnancy
iron stores, iron supplementation compliance, and the presence of underlying health conditions
can significantly impact anemia status. Iron is essential for hemoglobin formation during
pregnancy. The body absorbs iron through the small intestine, with increased efficiency during
pregnancy to meet maternal and fetal needs. Iron binds to transferrin in the blood and travels
to bone marrow, where it helps form hemoglobin. Each hemoglobin molecule contains four
iron atoms in its heme groups. Pregnancy increases blood volume by 30-50%, requiring more
hemoglobin and iron. The fetus needs iron for its own development, obtaining it through the
placenta. Insufficient iron leads to reduced hemoglobin and pregnancy-related anemia. The
body first uses stored iron from the liver, but when depleted, hemoglobin production suffers
(Benson et al., 2021; Cappellini et al., 2020; Dilantika et al., 2024; Ghiffari et al., 2021).

Regular monitoring of iron and hemoglobin levels during pregnancy ensures proper
supplementation and healthy outcomes. The relationship between vitamin C intake and anemia
in pregnant women shows a significant correlation (p=0.025) according to the study findings.
Only 26.7% of pregnant women had adequate vitamin C intake, with 23.7% having normal
hemoglobin levels and 3% experiencing anemia. Meanwhile, a considerable 73.3% of pregnant
women had inadequate vitamin C intake, where 50.4% maintained normal hemoglobin levels
while 23% were anemic. This significant association can be explained by vitamin C's crucial
role in iron metabolism. Vitamin C is a powerful enhancer of iron absorption, particularly for
non-heme iron found in plant-based foods. It converts iron into a more readily absorbable form
and helps overcome the effects of iron absorption inhibitors present in many foods.
Furthermore, vitamin C aids in the mobilization of iron from storage sites in the body, making
it available for hemoglobin synthesis (Badriyah, 2021; Dilantika et al., 2024; Rahmadani et al.,
2021). The high percentage of pregnant women with inadequate vitamin C intake (73.3%) is
concerning, as it may contribute to reduced iron absorption efficiency, potentially leading to
anemia. This finding emphasizes the importance of adequate vitamin C consumption during
pregnancy, either through diet or supplementation, to optimize iron absorption and prevent
anemia.

The limitations of this study include several aspects. First, this study used a cross-
sectional design that only describes variable relationships at one point in time, thus unable to
determine definitive cause-effect relationships. Second, data collection relying on respondent
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self-reporting may contain recall bias. The implications of this study for health policy include
the need to strengthen routine anemia screening programs, especially for high-risk groups.
Nutrition programs need to be enhanced with a focus on education and supplementation for
pregnant women from low-income families. Additionally, comprehensive health service
integration is needed, encompassing infection prevention and nutritional status monitoring
within antenatal care programs.

4. CONCLUSION

The conclusion of this study was several factors including maternal age, nutritional status,
family income, pregnancy spacing, and infection history showed no significant associations
with anemia. This is due to other factors not measured in this study (confounding factors) that
may influence the relationship between the variables studied. These findings emphasize the
importance of focusing interventions on nutritional supplementation, particularly calcium and
vitamin C. Calcium and vitamin C are important for pregnant women with anemia. Vitamin C
enhances the absorption of plant-based iron and supports red blood cell formation. Calcium is
needed for fetal bone and teeth formation, but it can inhibit iron absorption. Interventions can
be implemented by separating calcium and iron consumption by at least 2 hours, consuming
vitamin C together with plant-based iron, and monitoring nutrient intake during antenatal care.
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