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Abstract

Background: Anemia in pregnancy is a global health issue with a prevalence of
48.9% in Indonesia (Riskesdas, 2018). This condition is influenced by iron
deficiency (50% of cases), dietary patterns, and socioeconomic factors. Previous
studies indicate a correlation between maternal knowledge and anemia incidence, yet
research in the Puskesmas Nagrak area remains limited. Objective: To identify the
relationship between pregnant women's knowledge and anemia incidence in the
working area of Puskesmas Nagrak. Methods: A quantitative cross-sectional study
involving 70 pregnant women in trimesters 1-3. Data were collected using Guttman-
scale questionnaires and secondary data from maternal health records. Chi-Square
test (0=0.05) was used for analysis. Results: 52.9% of respondents had anemia
(Hb<11 g/dL). Women with low knowledge (38.6%) showed the highest anemia risk
(p<0.000). Education level (57.1% junior high graduates) and occupation (92.9%
housewives) significantly contributed. Conclusion: Knowledge level significantly
affects anemia incidence. Community-based health education interventions are
recommended to improve immunization coverage and Fe tablet consumption.

Keywords: Knowledge, Pregnant Women, Anemia, Health Education, Social
Factors

Introduction

Anemia in pregnancy contributes to 20% of

Anemia during pregnancy is a medical
condition characterized by a decrease in
hemoglobin (Hb) levels below 11 g/dL,
resulting in impaired oxygen transport to the
fetus and maternal organs. It is one of the most
prevalent complications in pregnancy and
continues to be a global public health concern.
According to the World Health Organization,
anemia affects approximately 32 million
pregnant women worldwide, with the highest
prevalence reported in South Asia (52%) and
Africa (48%)*. In Indonesia, the 2018 National
Basic Health Research (Riskesdas) survey
revealed that 48.9% of pregnant women suffer
from anemia, with the highest proportion found
in West Java Province, reaching 63.25%?.

maternal deaths and significantly increases the
risk of preterm labor, low birth weight (LBW),
and perinatal mortality3. These consequences
not only threaten maternal and neonatal health
but also impose long-term social and economic
burdens on families and communities.

Despite the implementation of anemia
prevention programs in Indonesia such as the
routine distribution of iron-folic acid (Fe)
tablets, antenatal care (ANC) services, and
health education through maternal classes the
execution of these programs remains
suboptimal. Preliminary studies in several
regions have revealed a decline in the coverage
of ANC visits and poor compliance among
pregnant women in consuming Fe tablets.
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Specifically, a preliminary survey conducted at
Nagrak Public Health Center (Puskesmas
Nagrak) in Sukabumi District reported a
decrease in ANC attendance from 986 visits in
the first trimester to 885 visits in the third
trimester in 2023. Moreover, the prevalence of
anemia in the same area was 7.23%* . These
findings highlight a persistent gap between
policy design and practical implementation in
maternal health programs, particularly in rural
settings where geographic and sociocultural
barriers may hinder access to health
information and services.

Knowledge of pregnant women has been
identified as a crucial factor influencing
nutritional behavior and compliance with Fe
tablet consumption. Pregnant women with
adequate knowledge about the causes, risks,
and prevention of anemia are more likely to
adopt healthy eating practices and adhere to
supplementation guidelines. Conversely, poor
knowledge often leads to neglect of preventive
measures, thus exacerbating the risk of
maternal anemia. A study conducted by
Susilowati et al. (2021) confirmed a significant
association between maternal knowledge and
the incidence of anemia (p=0.002)° . However,
most existing research has been conducted in
urban areas or general populations, without
adequately considering the sociocultural and
economic  dynamics unique to rural
communities such as Nagrak. This gap
indicates the necessity for further investigation
into the contextual determinants of anemia in
pregnancy at the community level.

The urgency of this research is supported
by several considerations. First, the prevalence
of anemia among pregnant women in
Sukabumi District remains high at 11.2%,
exceeding the national target of less than 10%
as stated in the Ministry of Health’s strategic
plan. This suggests that current interventions
have not yet achieved the desired impact.
Second, the implementation gap in maternal
health programs is particularly visible in rural

areas, where pregnant women often face
limited access to information, health facilities,
and quality care. Such disparities exacerbate
the risk of anemia and maternal complications.
Third, the novelty of this study lies in its
comprehensive  approach to integrating
maternal  education level, occupational
background, and adherence to Fe tablet
consumption into a single analytical model.
This multidimensional perspective is expected
to provide a more holistic understanding of the
factors contributing to anemia in pregnancy. To
the best of our knowledge, this is the first study
that employs a community-based approach to
examine the relationship between maternal
knowledge and anemia incidence in the Nagrak
Public Health Center area.

The primary research question guiding this
study is: “What is the relationship between the
knowledge of pregnant women and the
incidence of anemia in pregnancy in the
working area of Puskesmas Nagrak?” To
answer this question, the study sets out four
objectives. First, to identify  the
sociodemographic and health-related
characteristics of respondents, including age,
education, and occupation. Second, to assess
the level of knowledge of pregnant women
regarding anemia, including their awareness of
its causes, prevention strategies, and potential
complications. Third, to measure the incidence
of anemia among the respondents using
hemoglobin level criteria. Fourth, to determine
the relationship between maternal knowledge
and the incidence of anemia, thereby clarifying
whether knowledge acts as a protective factor
against anemia in pregnancy.

The potential impact and implications of
this study are significant. On the practical level,
the findings are expected to serve as an
evidence base for developing culturally tailored
health education modules that address local
beliefs, practices, and barriers related to anemia
prevention. Such interventions may include
visual  educational tools, door-to-door
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counseling, or community gatherings led by
midwives and health cadres. In terms of health
policy, the results can support strategies aimed
at increasing ANC coverage in rural areas by
integrating maternal health programs with
community outreach activities. Door-to-door
approaches, for example, can bridge gaps for
women who face mobility issues or lack access
to transportation. Moreover, the integration of
anemia prevention programs with sustainable
nutritional interventions such as promoting
iron-rich dietary intake and community-based
food supplementation programs can strengthen
maternal health outcomes in the long term.

Academically, this study contributes to the
growing body of literature on the social
determinants of anemia in pregnancy in
Indonesia. While previous studies have
primarily emphasized biomedical or clinical
aspects, this research highlights the interplay of
knowledge, education, occupation, and health
behavior in shaping maternal outcomes. By
focusing on the rural context of Nagrak, this
study also sheds light on the unique challenges
faced by women in peripheral areas, thereby
complementing national-level statistics with
localized evidence. The combination of
quantitative measurement and contextual
analysis offers a novel approach that could
inform future interdisciplinary studies on
maternal health.

In conclusion, anemia in pregnancy
remains a pressing public health problem in
Indonesia, particularly in rural areas such as
Sukabumi District. The persistence of anemia
despite national programs underscores the need
for innovative, community-based interventions
that address not only clinical but also social and
behavioral determinants. This study seeks to fill
the existing research gap by exploring the
relationship between maternal knowledge and
the incidence of anemia in the Nagrak Public
Health Center area. The findings are expected
to have both practical and academic value,
contributing to improved maternal health

policies, targeted educational strategies, and
sustainable anemia prevention efforts in rural
Indonesia.

Materials and Methods

Study Design

This study employed a cross-sectional design to
analyze the relationship  between the
independent variable (knowledge of pregnant
women) and the dependent variable (incidence
of anemia). This design was chosen because it
is efficient in identifying associations at a
single point in time and is appropriate for
epidemiological studies in primary healthcare
facilities® .

Sample

Population: All pregnant women in the 1st-3rd
trimester who attended ANC at Nagrak Health
Center (n=968). Sampling  Technique:
Purposive sampling with inclusion criteria: (1)
Bringing the Maternal and Child Health (MCH)
handbook; (2) Willingness to participate as
respondents; 3 Having undergone
hemoglobin (Hb) testing. Exclusion criteria: (1)
Withdrawal from the study; (2) Presence of
chronic disease (e.g., thalassemia). Sample
Size: Calculated using the Slovin formula with
a 5% margin of error, resulting in a minimum
of 70 respondents” .

Data Collection Techniques

Data were collected through: (1) A knowledge
questionnaire (15 Guttman scale items) that had
been tested for validity and reliability
(Cronbach’s 0=0.87); (2) Secondary data on Hb
levels obtained from the MCH handbook.
Procedure:  Respondents completed the
questionnaire after receiving an explanation
and signing informed consent. Study period:
January—March 2024.

Data Analysis Techniques

Analysis was performed using SPSS version
26: (1) Univariate analysis (frequency,
percentage) to describe respondent
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characteristics; (2) Bivariate analysis with Chi-
Square test (0=0.05) to examine the
relationship between knowledge and anemia.

Ethical Consideration

This study had no formal ethical clearance;
however, informed consent was obtained, data
confidentiality maintained, and voluntary
participation ensured, adhering to fundamental
research ethics principles.

Result

The majority of respondents were aged 20-35
years (92.9%), had completed junior high
school (57.1%), and worked as housewives
(92.9%). These characteristics reflect a
predominantly rural population with limited
access to formal education and formal
employment opportunities.

Table 1. Characteristics of Respondents (n=70)

Variable Category ' requency  Percentage

(n) (%)
Age (years) <20 1 1.4
20-35 65 929
36-45 4 5.7
Education Did not 1 14
complete
elementary
school
Completed 9 129
elementary
school
Completed 40 57.1
junior high
school
Completed 18 25.7
senior high
school
Completed 2 2.9
higher
education
Occupation  Housewife 65 92.9
Farmer/laborer 2 2.9
Entrepreneur 1 14
Private 2 2.9
employee

Source: Primary Data, 2024

The level of maternal knowledge was
distributed as follows: good (27.1%), moderate
(34.3%), and poor (38.6%). More than half of
the respondents (52.9%) were found to have
anemia (Hb <11 g/dL).

Table 2. Distribution of Knowledge Level and
Anemia Incidence

Frequency Percentage

Variable  Category ") (%)
Knowledge Good 19 27.1
Level

Moderate 24 34.3

Poor 27 38.6
Anemia Anemia 37 52.9
Incidence (Hb<11

g/dL)

Not 33 471

anemic

Source: Primary Data, 2024

The Chi-Square test showed a significant
association between maternal knowledge and
anemia incidence (p=0.000). Respondents with
poor knowledge had a 3.5 times higher risk of
anemia compared to those with good
knowledge (OR=3.5; 95% CI: 1.8-6.7).

Table 3. Relationship between Knowledge and
Anemia Incidence

. Not
o™ v Avemic Tl b
(n/%)
Good 4 15 19 0.000*
(21.1%) (78.9%)
Moderate 9 15 24
(37.5%) (62.5%)
Poor 24 3 27

(88.9%) (11.1%)
Note: p<0.05 = statistically significant.

Discussion

This study demonstrated a significant
association between maternal knowledge and
the incidence of anemia  (p=0.000).
Respondents with poor knowledge were 3.5
times more likely to experience anemia
compared to those with good knowledge. This
finding aligns with Green’s Health Belief
Model, which identifies knowledge as a
predisposing  factor influencing health
behavior® . The results are consistent with
studies conducted in North Sumatra (Harahap,
2022, p=0.001) and Bali (Sriantika, 2019,
p=0.000), both of which also reported that
insufficient maternal knowledge was a strong
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predictor of anemia during pregnancy® ,° . In
this study, 38.6% of respondents had poor
knowledge, which can be attributed to limited
access to health information since 92.9% of
participants were housewives and the relatively
low educational attainment (57.1% had only
completed junior high school). These
contextual factors significantly influenced their
understanding of maternal nutrition and anemia
preventiont.

The present findings strengthen the
evidence provided by Susilowati et al. (2021),
who reported a significant association between
maternal knowledge and anemia incidence
(p=0.002) in Lampung!2. However, the current
study offers an additional contribution by
identifying the role of occupation, particularly
being a housewife, as an independent risk
factor for poor knowledge and subsequent
anemia risk. This contrasts with studies
conducted in developed countries, such as
research by Z et al. (2021) in Europe, which
emphasized socioeconomic and economic
status as the primary determinants of anemiaZs.
While financial barriers and food insecurity are
prominent in high-income settings, this study
highlights education and access to health
information as dominant determinants in rural
Indonesian contexts.

Furthermore, findings from other low- and
middle-income countries support the observed
patterns. For instance, a study in India
demonstrated that limited maternal education
significantly increased the risk of iron-
deficiency anemia during pregnancy® .
Similarly, research in Sub-Saharan Africa
reported that women with lower literacy levels
had reduced compliance  with  iron
supplementation programs'® . These global
comparisons indicate that maternal knowledge
consistently plays a crucial role, but the
contextual determinants may differ between
countries.

The high prevalence of anemia (52.9%)
observed in this study exceeds the national

target and highlights the urgent need for
targeted interventions. Three key implications
can be drawn. First, maternal health education
programs must integrate culturally sensitive
anemia-related content into routine antenatal
care, such as in maternal classes organized by
community health centers. Evidence from
previous intervention studies suggests that
culturally adapted educational strategies
improve maternal compliance with iron
supplementation and dietary
recommendationst” . Second, given that most
respondents were housewives with limited
mobility, a community-based, door-to-door
health education approach is recommended.
This model has been shown to improve
maternal knowledge and health practices in
rural settings in Indonesia and elsewhere® 1° .
Third, collaboration between primary health
care centers (Puskesmas) and community
health cadres (posyandu) is essential for
monitoring iron tablet (Fe) consumption and
reinforcing behavioral change at the household
level. Similar collaborative models have been
proven effective in reducing maternal anemia
in several Southeast Asian countries?® 2.

These recommendations are aligned with
the “Anemia-Free Indonesia” program initiated
by the Indonesian Ministry of Health (2024),
which emphasizes a multisectoral strategy
involving health workers, community leaders,
and local stakeholders?. Furthermore, the
integration of anemia prevention education into
the maternal health curriculum, coupled with
improved monitoring mechanisms, could
significantly reduce anemia prevalence at the
community level. Studies on implementation
strategies also indicate that combining health
education with nutritional supplementation and
social support systems yields more sustainable
outcomes?* ,2° . Therefore, the findings of this
study underscore the need to strengthen both
the educational and structural components of
maternal health interventions.
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In summary, this study contributes to the
growing body of evidence that maternal
knowledge is a crucial determinant of anemia
during pregnancy. Unlike in developed
countries where economic factors dominate, in
rural Indonesia the primary drivers are
education and access to information.
Addressing these determinants requires not
only improvements in maternal education
programs but also community-level health
promotion  strategies. If  implemented
effectively, such interventions could play a
pivotal role in reducing the burden of maternal
anemia and improving pregnancy outcomes in
line with global health targets® 27 .

Conclusion

The study demonstrated a significant
association between the level of maternal
knowledge and the incidence of anemia during
pregnancy in the working area of Puskesmas
Nagrak (p<0.05). Educational background and
occupation contributed to low knowledge
levels. Community-based health education
interventions are recommended to reduce the
prevalence of anemia.
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