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Abstract 
Anemia among pregnant women remains a significant public health issue 
in Indonesia, particularly in Purwasari District, where 37.1% of women 
are anemic. Anemia may be directly influenced by social and 
supplementation factors, which also affect nutritional status, fetal health, 
and pregnancy outcomes through environmental support and the 
fulfillment of essential nutrient needs. This study aimed to analyze the 
association between social, supplementation, and nutritional factors and 
anemia among pregnant women in Purwasari District. A quantitative 
approach with a cross-sectional design was used. The sample consisted 
of 150 pregnant women who met the inclusion criteria of this study. 
Eligible participants were pregnant women aged 18–40 years in their 
second or third trimester. Data were analyzed using logistic regression 
analysis. The results showed that adequate vitamin C intake (p = 0.004; 
OR = 2.912), adherence to iron–folic acid (IFA) tablet consumption (p = 
0.000; OR = 4.030), side effects of IFA intake (p = 0.003; OR = 3.027), and 
support from parents or in-laws (p = 0.026; OR = 2.563) were 
significantly associated with anemia in pregnancy. In conclusion, vitamin 
C adequacy, IFA adherence and side effects, and family support were 
significantly related to the occurrence of anemia among pregnant women 
in the Purwasari District. 
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Abstrak 
Anemia pada ibu hamil masih menjadi salah satu masalah kesehatan 
masyarakat yang signifikan di Indonesia terutama di Kecamata 
Purwasari, dimana 37.1% wanita mengalami anemia. Anemia dapat 
dipengaruhi secara langsung faktor sosial dan suplementasi, yang juga 
berdampak pada status gizi, kesehatan janin, dan keberhasilan 
kehamilan melalui dukungan lingkungan dan pemenuhan kebutuhan gizi 
esensial. Penelitian ini bertujuan untuk menganalisis hubungan berbagai 
faktor sosial, suplementasi dan nutrisi terhadap kejadian anemia pada 
ibu hamil di Kecamatan Purwasari. Penelitian menggunakan pendekatan 
kuantitatif dengan desain cross-sectional, sampel penelitian terdiri dari 
ibu hamil yang memenuhi kriteria inklusi sebanyak 150. Kriteria inklusi 
dalam studi ini adalah wanita hamil berusia 18-40 tahun, yang berada 
pada trimester kedua dan ketiga kehamilan, dan analisis data dilakukan 
dengan regresi logistik. Hasil analisis menunjukkan bahwa kecukupan 
vitamin C (p= 0.004; OR= 2.912), kepatuhan konsumsi tablet tambah 
darah (TTD) (p= 0.000; OR= 4.030), efek samping konsumsi TTD (p= 
0.003; OR= 3.027), serta dukungan orang tua atau mertua (p= 0.026; OR= 
2.563) memiliki hubungan signifikan terhadap kejadian anemia. 
Kesimpulan, kecukupan vitamin C, kepatuhan serta efek samping TTD, 

Article History: 
Received: June 09, 2025; Revised: July 24, 
2025; Accepted: August 08, 2025; 
Published: December 13, 2025. 
 
Publisher: 

https://ejournal.poltekkesaceh.ac.id/index.php/an/article/view/2617
mailto:yayuk.narafif@gmail.com
mailto:marliana.rahma@yahoo.com
mailto:nitahindayah@gmail.com
mailto:yayuk.narafif@gmail.com


   
  
Aceh. Nutri. J .    Vol: 10, No: 4, 2025 895 

 
dan dukungan keluarga terbukti berhubungan signifikan dengan 
kejadian anemia pada ibu hamil di Kecamatan Purwasari. 

Kata Kunci: Anemia; vitamin C; suplementasi zat besi, dukungan keluarga 

Introduction 

Anemia in pregnant women is a significant 
public health problem in various countries, 
especially in developing ones. This condition is 
characterized by low hemoglobin levels in the 
blood of pregnant women, which affects 
maternal and fetal health (Rammohan et al., 
2024 ; Lauer et al., 2024). The World Health 
Organization (WHO) defines anemia in pregnant 
women as hemoglobin levels below 11 g/dL in 
the first and third trimesters and below 10.5 
g/dL in the second trimester (WHO, 2025). 

The incidence of anemia among pregnant 
women in Purwasari District was 37.1%, 
indicating that more than one-third of pregnant 
women in this area suffer from hemoglobin 
deficiency, which can have serious implications 
for the health of both the mother and fetus. 
Anemia during pregnancy increases the risk of 
complications such as premature birth, bleeding, 
low birth weight, and even maternal and infant 
mortality. This high prevalence reflects issues 
related to nutrition, low compliance with iron 
supplement intake, and social and economic 
factors influencing maternal health (Kemenkes 
RI & Unicef Indonesia, 2023).  

The causes of anemia in pregnant women 
are diverse, including iron, folate, and vitamin 
B12 deficiencies, as well as chronic diseases 
such as malaria and hookworm infection. In 
addition, an unbalanced diet, low socioeconomic 
status, and close spacing of pregnancies 
contribute to a high incidence of anemia (Faghir-
Ganji et al., 2023 ; Chung et al., 2025). These 
factors are particularly significant in Indonesia 
because the population’s diet, which is low in 
carbohydrates and animal protein, frequently 
results in decreased levels of iron, folate, and 
vitamin B12, as well as chronic illnesses, such as 
malaria and parasitic infections, which are also 
common in some endemic areas. In addition, 
weak social and economic positions affect access 
to nutritious food and health services, and weak 
contraceptive practices lead to persistently poor 
health, which increases the risk of anemia in 
Indonesian children. The impact of anemia 
during pregnancy is severe, ranging from the 
risk of premature delivery and low birth weight 
to an increased risk of maternal and neonatal 

mortality (Tsamantioti et al., 2025). Therefore, 
anemia in pregnant women is a major challenge 
in improving maternal and child health 
worldwide (Abdulsalam et al., 2025). 

According to a World Health Organization 
(WHO) report in 2024, approximately 37% of 
pregnant women worldwide are anemic, with 
the highest prevalence in South Asia and sub-
Saharan Africa (WHO, 2025). Data from UNICEF 
also show that approximately 50% of anemia 
cases in pregnant women are caused by iron 
deficiency, which can be prevented through iron 
and folic acid supplementation (Kemenkes RI & 
Unicef Indonesia, 2023). According to the 
Indonesian Health Survey in 2023, the 
prevalence of anemia in pregnant women 
reached 27.7%, an increase from that in 
previous years (Kemenkes RI, 2023). The 
government has promoted iron (Fe) 
supplementation programs for pregnant 
women; however, coverage and adherence to Fe 
tablets remain major challenges. Recent studies 
have shown that sociocultural factors also 
influence pregnant women's adherence to Fe 
tablet intake; therefore, a community-based 
approach is one of the strategies being developed 
(Conrad et al., 2024 ; Lauer et al., 2024). 

Several studies have been conducted to 
identify the risk factors and interventions to 
prevent and treat anemia in pregnant women. 
Hansen et al. (2023) found that iron 
supplementation significantly reduces the 
incidence of anemia in pregnant women; 
however, its effectiveness still depends on the 
compliance of pregnant women. Highlighted that 
a lack of iron supplement consumption, age > 30 
years, living in rural areas, illiteracy, antenatal 
visits, and low income can increase adherence to 
Fe tablet consumption, especially in areas with a 
high incidence of anemia. 

However, there are still research gaps in 
the understanding of the non-nutritional factors 
that influence anemia in pregnant women, such 
as genetic aspects, chronic inflammation, and 
psychosocial factors that may contribute to this 
condition (Sharief et al., 2024; Kebede et al., 
2025). Additionally, innovative approaches to 
interventions remain under-researched in 
developing countries. However, this study does 
not discuss these factors but focuses on social 
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and behavioral factors. Therefore, this study 
focused on a multifactorial analysis of the 
incidence of anemia in pregnant women. Based 
on the background and research gaps identified, 
this study aimed to analyze the risk factors for 
anemia in pregnant women using a 
multifactorial approach that included nutritional 
(vitamin C intake, vitamin B12 intake, and 
adherence to taking blood tablets), social 
(fathers’ support and parent/parent-in-law 
support), and maternal health aspects. With this 
study, it is hoped that new insights can be gained 
into the factors that contribute to anemia in 
pregnant women, as well as more effective 
intervention strategies to prevent and treat 
maternal anemia. 

 
 

Methods 

This quantitative, cross-sectional study aimed to 
analyze the risk factors for anemia in pregnant 
women in Karawang Regency. This design was 
chosen because it enables researchers to 
efficiently examine factors related to anemia in 
infants in a single session, in accordance with 
the research goal of identifying the cause rather 
than analyzing the cause-and-effect relationship 
(Nasution et al., 2023). This study was 
conducted in December 2024 in the Purwasari 
District of Karawang Regency. 

Purwasari Sub-district, Karawang 
Regency, was chosen as the research location 
based on data showing a high prevalence of 
anemia among pregnant women in this area, as 
well as social and economic factors that may 
affect the incidence of anemia in the area. In 
addition, Karawang has good access to health 
services, which allows for optimal research 
implementation. The participants in this study 
were pregnant women who underwent ANC at 
health centers and clinics selected as research 
sites. To ensure that the sample is typical of the 
pregnant women population in that area, the 
study examined a few health issues that are 
specifically dependent on the high level of 
pregnant women’s services. 

The study population comprised all 
pregnant women who visited the health facilities 
involved in the study during the data collection 
period. A total of 150 samples were obtained 
using purposive sampling techniques based on 
the Slovin formula. The inclusion criteria for this 

study were pregnant women aged 18-40 years, 
in their second and third trimesters of 
pregnancy, willing to participate in this study by 
signing informed consent, and having medical 
records that recorded hemoglobin levels in the 
last three months. The exclusion criteria were 
pregnant women with health conditions that 
could interfere with the study results, such as 
anemia due to chronic diseases other than iron 
deficiency or mothers undergoing blood 
transfusion therapy. 

Data were collected through structured 
interviews using a validated questionnaire and 
hemoglobin levels were measured using a 
Hemocue device, which was measured directly by 
a team of trained researchers. The questionnaire 
included demographic aspects, iron-folic acid 
(IFA) tablet consumption compliance, IFA side 
effects, knowledge level, attitude, husband 
support, parent/parent-in-law support using a 
questionnaire based on the participant's 
memory or opinion, and consumption patterns 
(vitamin C and vitamin B12) using a food 
frequency questionnaire (FFQ).  

The collected data were then processed 
and analyzed in two stages: descriptive analysis 
to describe the characteristics of respondents 
and the distribution of research variables in the 
form of frequency tables, and inferential analysis 
using the chi-square test to examine the 
relationship between independent and 
dependent variables that affect the incidence of 
anemia in pregnant women. 

Data were analyzed using SPSS software, 
and the results of the data analysis are presented 
in the form of tables and scientific narratives that 
provide interpretations of the research findings. 
The obtained data will also be compared with 
the results of previous studies to determine the 
suitability or differences that may occur in the 
results.  The significance threshold used was 
p<0.05 to accurately interpret the results. 

This research obtained an ethical permit 
from the Ethics Commission of the Hang Tuah 
Surabaya STIKes Health Research (Number: 
PE/237/XII/2024/KEP/SHT), all of which were 
in accordance with the principles of health 
research ethics, including maintaining the 
confidentiality of respondent data and ensuring 
that participation in research is voluntary 
without any element of coercion, and 
participants filled out a consent form and could 
withdraw at any time. 
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Result and Discussion 

Table 1. Socio-demographic characteristics of 
pregnant women in Purwasari District  

Mother's Characteristics n % 
Education   

Higher Education 6 4.0 
High School 38 25.3 
Secondary School 51 34.0 
Elementary School 14 9.0 

Jobs   
Workers 8 5.3 
Housewife 130 86.7 
Employee 6 4.0 
Self-employed 6 4.0 

Age   

At risk <20 >35 years 22 14.6 
Not at risk 20-35 years 128 85.4 

 

Table 1 shows that 34% of mothers had a 
secondary school education, which is higher 
than the other education levels of mothers, such 
as elementary school, high school, and university 
(9.0%, 25.3%, and 4.0%, respectively). 
Housewives accounted for 86.7% of the mothers, 
which was higher than the percentage of 
mothers who worked as laborers, employees, 
and self-employed (5.3%, 4.0%, and 4.0%, 
respectively). Mothers who were not at risk 
accounted for 85.4%, which was higher than the 
percentage of mothers who were at risk (14.6%). 

 
Table 2. Logistic regression analysis of social and nutritional factors associated with anemia 

Variable OR 95% CI p-value 
Vitamin C Intake 2.912 1.445-5.869 0.004 
Vitamin B12 Intake 0.479 0.238–0.964 0.057 
Adherence to Blood Intake Tablets 4.030 1.885-8.615 0.000 
Side effects of taking blood tablets 3,027 1,494–6,132 0.003 
Knowledge 1,781 0.852-3.724 0.177 
Attitude 0.762 0.309–1.876 0.711 
Media Exposure 1.668 0.781-3.566 0.259 
Father's support 1.625 0.816-3.235 0.225 
Parent/Parent-in-law Support 2.563 1.186-5.537 0.026 

 
Table 2 shows that women with sufficient 

vitamin C intake were significantly less likely to 
experience anemia. Vitamin B12 showed a p-
value of 0.057, which was borderline. 
Statistically, there was no significant 
relationship, but it approached significance and 
may be clinically relevant. The analysis of iron-
folic acid (IFA) tablet consumption compliance 
obtained a value of 0.000, which means there 
was a significant relationship with the incidence 
of anemia in pregnant women. The OR value was 
4.030, indicating that anemia in pregnant 
women is 4.030 times more likely to occur due 
to IFA consumption compliance. The analysis of 
side effects showed a value of 0.003, indicating a 
significant relationship between the incidence of 
anemia and the use of iron supplements during 
pregnancy. The OR value was 3.027, which means 
that the perceived side effects had a 3.027 times 
lower risk of anemia in pregnant women. 

Knowledge analysis showed a value of 
0.177, indicating no significant relationship with 
the incidence of anemia in pregnant women. 
Analysis of attitude showed a p = 0.177, which 
means that there was no significant relationship 

with the incidence of anemia in pregnant 
women. The analysis of media exposure 
obtained a value of 0.259, which means that 
there was no significant relationship with the 
incidence of anemia in pregnant women. 
Analysis of fathers’ support showed a value of 
0.225, which means that there was no significant 
relationship between the incidence of anemia 
and the support of fathers. The analysis of 
parent/parent-in-law support showed a value of 
0.026, indicating no significant relationship with 
the incidence of anemia in pregnant women. The 
OR value was 2.563, indicating that 
parental/parent-in-law support was associated 
with a 2.563 times higher risk of anemia in 
pregnant women. 

Vitamin C plays an important role in 
increasing the absorption of non-heme iron from 
food; therefore, it can help prevent iron 
deficiency anemia in pregnant women (Tateishi 
et al., 2023). Vitamin C can reduce iron ions from 
the ferric form (Fe3+) to the ferrous form 
(Fe2+), which is more easily absorbed by the 
intestinal mucosa (Marie et al., 2023). Therefore, 
pregnant women who consume adequate 
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amounts of vitamin C tend to have better 
hemoglobin levels. A study showed that vitamin 
C supplementation during pregnancy can help 
reduce the risk of complications such as 
preeclampsia, stunted fetal growth, and maternal 
anemia (Jaisamrarn et al., 2023 ; Qiu et al., 2024). 

Vitamin B12 plays a role in red blood cell 
formation through DNA synthesis and 
homocysteine methylation (Simonenko et al., 
2024). Vitamin B12 deficiency during pregnancy 
has been associated with various complications, 
including megaloblastic anemia (Anwar et al., 
2024). One study found that mothers with 
vitamin B12 deficiency had a significantly higher 
incidence of oligohydramnios, fetal 
hydrocephalus, and neural tube defects than 
those with normal vitamin B12 levels (Gοugοutsi 
et al., 2024). Although the results of this study 
did not show a significant association, it is still 
important for pregnant women to receive 
adequate vitamin B12 intake, as most pregnant 
women experience vitamin B12 deficiency 
during pregnancy, with the prevalence 
increasing from the first to the third trimester 
(Anwar et al., 2024; Gοugοutsi et al., 2024). 

Adequate knowledge of anemia and its 
prevention is important for reducing the 
prevalence of anemia in pregnant women. A 
study in Nigeria found that 56.30% of 
participants had poor knowledge of anemia 
during pregnancy, and there was a significant 
relationship between knowledge level and 
anemia (Olusesan et al., 2023). This shows that 
higher knowledge obtained from health 
education delivered by health workers or 
electronic media can increase pregnant women's 
understanding of anemia prevention (Pratiwi et 
al., 2020; Pratiwi et al., 2022). However, good 
knowledge is not always associated with 
effective preventive practices. Another study by 
Yao et al. (2024) emphasized that, although 
many mothers showed a positive attitude, they 
still experienced anemia; attitude is the mother's 
presupposition in accepting or rejecting a health 
action. Despite having good knowledge, there 
was still a negative attitude due to fear of IFA 
side effects or circulating health myths. 
Educational campaigns with a local cultural 
approach are a solution for changing this 
attitude (Olusesan et al., 2023; Yao et al., 2024).  

However, when comparing pregnant 
women's understanding of and attitudes toward 
anemia, the study's findings were not significant. 

This is due to the fact that knowledge and 
attitude by themselves do not always translate 
into action. Anemia is significantly influenced by 
several factors, including dietary practices, 
access to nutritious food, economic status, social 
ties, and an individual's health. Furthermore, the 
association between knowledge, attitude, and 
anemia could not be as strong as it could be 
because the cross-sectional study design could 
not ensure cause-and-effect relationships. 

Iron and folic acid (IFA) supplementation 
during pregnancy is a key intervention for 
preventing anemia in pregnancy. However, 
adherence to supplementation is often low. A 
study by Saeed et al. (2024) revealed that 
approximately 80% of pregnant women adhered 
to IFA tablet supplementation, with the main 
determinants being the number of antenatal 
visits and knowledge about anemia. In contrast, 
a study in Uganda showed that forgetfulness, 
drug side effects, and fear of side effects were 
the main reasons for non-adherence to IFA 
tablet supplementation (Ssewankambo & 
Nakaziba, 2023; Al Rahmad, 2023). Side effects 
such as nausea, constipation, or gastritis, which 
often occur with daily consumption of iron 
supplements, may exacerbate non-adherence 
(Banerjee et al., 2024). Based on earlier research 
findings that anemia is caused by 
noncompliance with iron consumption, this 
study is also consistent with the situation in 
Indonesia (Elvira et al., 2022; Yani et al., 2023). 

Family support, such as from husbands 
and parents or parents-in-law, plays an 
important role in improving pregnant women's 
adherence to health interventions (Darebo et al., 
2024).  Highlighted that the family 
empowerment model significantly increased the 
compliance of pregnant women in taking iron 
supplements, which had an impact on the 
hemoglobin levels of pregnant women, 
suggesting that family involvement can 
strengthen the effectiveness of health 
interventions. Pregnant women lacking 
parent/parent-in-law support were 2.56 times 
more likely to experience anemia. This suggests 
that although information from the media can 
increase awareness, behavior change is more 
dependent on direct support from immediate 
family members, especially mothers and in-laws 
(Rammutla & Sundani, 2024; Putra et al., 2025). 
In addition, digital health interventions have 
been shown to be effective in improving 



   
  
Aceh. Nutri. J .    Vol: 10, No: 4, 2025 899 

 
adherence to iron supplementation and 
hemoglobin levels in pregnant women, 
demonstrating the potential of technology to 
support maternal health (Pratiwi et al., 2022). 

These findings confirm the importance of 
a multidimensional approach to address anemia 
in pregnant women. Improved knowledge and 
positive attitudes should be supported by 
interventions that consider the side effects of 
supplementation and strengthen family and 
social support. The integration of digital 
technology into maternal health interventions 
also shows great potential for improving 
adherence and health outcomes in pregnant 
women. This holistic approach can significantly 
contribute to reducing the prevalence of anemia 
in pregnant women and improving overall 
maternal and infant health outcomes. 

The researchers acknowledge that the 
possible limitations of this study are not 
sufficiently highlighted in the discussion. The 
researchers included a description of the study's 
limitations to increase scientific integrity and 
transparency. The use of a cross-sectional 
design, which makes it impossible to prove 
causal links; the use of self-reported data, which 
could introduce subjective bias; and possible 
respondent recall bias, which could compromise 
data accuracy, are some of the pertinent 
limitations. The purpose of these improvements 
was to offer a more thorough comprehension of 
how to interpret the study findings. 

 
 

Conclusion 

Vitamin C adequacy, parent/parent-in-law 
support, side effects, and adherence to IFA tablet 
consumption were significantly associated with 
the incidence of anemia in pregnant women, 
whereas factors such as knowledge, attitude, 
media exposure, father’s support, and vitamin 
B12 intake were not significant. This study 
highlights the need for educating pregnant 
women about vitamin C supplementation, family 
bonding during prenatal care, and the side 
effects of iron to improve consumer health. 
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