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Abstrak

Anemia pada ibu hamil adalah kondisi ketika kadar hemoglobin (Hb) berada di bawah nilai normal, yaitu kurang
dari 11 g/dL. Keadaan ini masih menjadi masalah kesehatan yang cukup besar di berbagai negara. Data World
Health Organization menunjukkan bahwa prevalensi anemia pada ibu hamil di dunia mencapai 41,8%. Salah satu
upaya yang dilakukan untuk menangani anemia akibat defisiensi zat besi ialah pemberian tablet besi (Fe/ferum
sulfat). Akan tetapi, kepatuhan ibu hamil dalam mengonsumsi tablet Fe masih tergolong rendah sehingga kasus
anemia tetap banyak ditemukan. Penelitian ini bertujuan untuk mengetahui hubungan antara tingkat kepatuhan
konsumsi tablet Fe dengan kejadian anemia pada ibu hamil di Puskesmas Banda Sakti Lhokseumawe. Hasil
penelitian menunjukkan bahwa sebagian besar ibu hamil dengan kepatuhan rendah mengalami anemia (90,5%),
sedangkan ibu hamil dengan kepatuhan tinggi mayoritas memiliki kadar hemoglobin normal (69,2%). Analisis
statistik memperlihatkan adanya hubungan yang bermakna antara tingkat kepatuhan konsumsi tablet Fe dan
kejadian anemia pada ibu hamil di Puskesmas Banda Sakti Lhokseumawe.
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Abstract

Anemia in pregnancy is a condition characterized by hemoglobin (Hb) levels below the normal threshold of 11
g/dL. This condition continues to represent a significant public health concern worldwide. Data from the World
Health Organization indicate that the global prevalence of anemia among pregnant women reaches 41.8%. One of
the main interventions for iron deficiency anemia is iron (Fe/ferrous sulfate) supplementation. Nevertheless,
adherence to Fe tablet consumption among pregnant women remains inadequate, which contributes to the
continued high prevalence of anemia. This study aimed to determine the association between adherence to Fe
tablet consumption and the incidence of anemia among pregnant women at Banda Sakti Primary Health Center,
Lhokseumawe. The findings revealed that most pregnant women with low adherence experienced anemia (90.5%),
while the majority of those with high adherence had normal hemoglobin levels (69.2%). Statistical analysis
demonstrated a significant relationship between adherence to Fe tablet consumption and the occurrence of anemia
among pregnant women at the Banda Sakti Primary Health Center, Lhokseumawe.
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Introduction

Anemia, specifically in pregnant women, is a condition in which the number and size of
red blood cells or the hemoglobin (Hb) level are lower than the normal level (less than 11 g/dL
in pregnant women) (1). Referring to the data from the World Health Organization (WHO), the
global prevalence of anemia among pregnant women reaches 41.8% (2,3). The data from Riset
Kesehatan Dasar (Riskesdas) in 2021 in Indonesia reveals that as much as 78% of pregnant
women experience anemia, and this is an increase from 48.9% in 2019 (4). In the western region
of Indonesia, the incidence of anemia among pregnant women remains relatively high: Aceh
56.6%, North Sumatra 77.9%, West Sumatra 8.9%, Riau 65.6%, Jambi 74.2%, South Sumatra
58.3%, and Lampung 60.7% (5). Pregnant women commonly suffer from iron deficiency
anemia due to improper consumption of iron pills, resulting in inadequate iron absorption in the
mother's body. Iron pills have several roles, including maintaining pregnancy. Anemia during
pregnancy remains a major public health concern due to its association with increased maternal
and neonatal morbidity and mortality. It has been linked to adverse outcomes, including
postpartum hemorrhage, low birth weight (LBW), and preterm birth (6). Thus, iron deficiency
during pregnancy might disrupt delivery and cause postpartum haemorrhage.

One of the primary approaches to managing iron deficiency anemia is supplementation
with iron tablets, particularly ferrous sulfate. To prevent iron-deficient anaemia, pregnant
patients should follow a Fe supplementation regimen. Iron supplementation is important during
pregnancy due to increased iron requirements. Iron supplementation plays an important role in
supporting erythropoiesis and increasing hemoglobin levels during pregnancy. Daily
supplementation with 1 tablet containing 60 mg of elemental iron and 0.25 mg of folic acid for
at least 90 days during pregnancy is recommended to prevent iron-deficiency anemia. (7). The
mother's diet also impacts iron absorption in the body, although not everyone, but most pregnant
mothers possess knowledge and education about it. However, adherence to iron (Fe)
supplementation among pregnant women remains low, thus contributing to the persistently high
prevalence of anemia. This low adherence may be influenced by several factors, such as the
side effects of the Fe tablet (e.g., nausea and vomiting), limited knowledge and awareness
among pregnant women regarding Fe supplementation, maternal age, and other related factors
(8). Compliance refers to how well an individual follows medical instructions. Adhering to
prescription medicine usage guidelines and timing. Therefore, this study aims to investigate the
association between adherence to Fe tablet consumption and the incidence of anemia among

pregnant women at Banda Sakti Primary Health Center in Lhokseumawe. Despite the growing
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body of evidence on iron supplementation and anemia in pregnancy, studies conducted in
specific local settings remain limited, particularly in the Lhokseumawe region of Aceh,
Indonesia. Previous studies have largely focused on broader national or provincial populations,
without addressing contextual factors unique to primary health center settings in this area.
Furthermore, many prior studies did not simultaneously examine the quantitative relationship
between adherence levels and hemoglobin measurements using validated instruments. This
study, therefore, aims to address this gap by examining the relationship between adherence to
Fe tablet consumption and the incidence of anemia among third-trimester pregnant women at
Banda Sakti Primary Health Center, Lhokseumawe, providing locally relevant evidence to

inform targeted antenatal care interventions.

Methods

This study employed a quantitative analytical approach with a cross-sectional design to
examine the relationship between adherence to Fe tablet consumption and the incidence of
anemia among pregnant women. A purposive sampling technique was used because it was
considered appropriate for achieving the objectives of the study. The study involved 61
pregnant women in the third trimester who fulfilled the established inclusion and exclusion
criteria. The inclusion criteria comprised third-trimester pregnant women who were consuming
iron (Fe) tablets; the exclusion criteria included pregnant women with mental health disorders
and those who declined to participate in the study. The required sample size was calculated
based on the estimated anemia prevalence in the study area, using a 95% confidence level and
a 10% margin of error.

The primary data collected through adherence questionnaires to assess compliance with
Fe tablet consumption and hemoglobin measurements using the Hb meter. Adherence to iron
(Fe) tablet consumption was assessed using the Morisky Medication Adherence Scale-8
(MMAS-8), a validated eight-item questionnaire widely used in medication adherence studies,
including those involving pregnant women. The MMAS-8 instrument used in this study had
been adapted to the Indonesian language and cultural context, with its validity and reliability
previously demonstrated in comparable populations.

Hemoglobin levels were measured using a portable hemoglobin device (Easy Touch
GCHb; Bioptik Technology, Taiwan) through finger-prick capillary blood sampling to
determine anemia status among pregnant women. The instrument was calibrated before each

measurement session according to the manufacturer’s guidelines to ensure measurement
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accuracy. This study was conducted at the Banda Sakti Primary Health Center in Lhokseumawe,
Aceh. Ethical clearance for this research was granted by the Health Research Ethics Committee
(Komite Etik Penelitian Kesehatan/KEPK) with approval number 1290/KEPK/FKUMSU/2024.

The population of this study was pregnant women who received antenatal care at the
Banda Sakti Primary Health Center, Lhokseumawe, Aceh. The study sample consisted of
participants who fulfilled the predetermined inclusion and exclusion criteria. The inclusion
criteria included third-trimester pregnant women who were actively consuming iron (Fe) tablets.
Exclusion criteria were pregnant women with mental health disorders and those who refused to
participate in the study.

Adherence questionnaire scores were categorized based on the total score obtained. A
total score of <6 indicated low adherence, scores ranging from 6—7 indicated moderate
adherence, and a score of 8 indicated high adherence. Hemoglobin (Hb) examination results
were used to determine anemia status among the participants. Pregnant women with Hb levels
<11.0 g/dL were classified as anemic, whereas those with Hb levels >11.0 g/dL were classified
as non-anemic.

The association between adherence to Fe tablet consumption and anemia status was
analyzed using the Chi-square test, as both variables were categorical. All statistical analyses
were performed using the Statistical Package for the Social Sciences (SPSS) software, with

statistical significance set at p < 0.05.

Research Results

Table 1. Distribution of Respondent Characteristics by Age

Respondents’ Age n %
18-29 Years 34 55.7
30-41 Years 27 443

Total 61 100.0

Referring to Table 1, the majority of respondents (55.7%) were aged 18-29 years, and
27 respondents (44.3%) were aged 30—41 years. Thus, most pregnant women who attended

Banda Sakti Primary Health Centre for antenatal care visits were in the younger age group.

Table 2. Distribution of Respondent Characteristics by Gestational Age

Gestational Age (Third Trimester) n %
28-34 weeks 38 62.3

35-40 weeks 23 37.7
Total 61 100.0
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Referring to Table 2, the majority of pregnant women were at a gestational age of 28—
34 weeks, comprising 38 respondents (62.3%), while 23 respondents (37.7%) were at a
gestational age of 35—40 weeks.
Table 3. Frequency Distribution of Adherence to Fe Tablet Consumption

Adherence Level n %
Low 21 34.4
Moderate 27 443
High 13 21.3
Total 61 100.0

Table 3 demonstrates that the majority of respondents had a moderate level of adherence
(27 individuals or 44.3%). Low adherence was observed in 21 respondents (34.4%), while high
adherence was found in only 13 respondents (21.3%). This indicates that most respondents had

moderate adherence, whereas high adherence was less common.

Table 4. Frequency of Anemia Incidence

Hemoglobin Level n Y%
Anemia 38 62.3
Non-Anemia 23 37.7
Total 61 100.0

Based on Table 4, the majority of respondents were classified as anemic, accounting for
38 individuals (62.3%), while 23 respondents (37.7%) were classified as non-anemic. These

findings indicate that anemia was more prevalent among the study participants.

Table 5. Relationship between Compliance Level and Hemoglobin Level

Adherence Level

Hemoglobin Level Low Moderate High P-value
n % n % n %
Anemia 19 905 15 55.6 4 30.8
Non-Anemia 2 9.5 12 44.4 9 69.2 <0.001
Total 21 100% 27 100% 13 100%

As shown in Table 5, there was a statistically significant association between adherence
to iron (Fe) tablet consumption and hemoglobin levels among pregnant women (p < 0.001).
Pregnant women with low adherence levels were more likely to experience anemia, accounting
for 19 individuals (90.5%), compared to those with moderate adherence (55.6%) and high

adherence (30.8%). Conversely, pregnant women with high adherence levels were less likely
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not to experience anemia, comprising 9 individuals (69.2%), compared to those with moderate
adherence (44.4%) and low adherence (9.5%). This indicates that the p-value of <0.001 reflects
a highly statistically significant association between adherence to Fe tablet consumption and
hemoglobin levels. Therefore, higher adherence to Fe tablet consumption is associated with a

lower incidence of anemia among pregnant women.

Discussion

Anemia is a clinical condition characterized by a decrease in the number of red blood
cells or hemoglobin concentration below normal levels, thereby reducing the oxygen-carrying
capacity of the blood to body tissues. Common clinical manifestations include fatigue,
generalized weakness, dizziness, and shortness of breath. Anemia can result from various
etiologies, including nutritional deficiencies (iron, folate, vitamin B12, and vitamin A), chronic
diseases, and inherited hematological disorders. Among these, iron deficiency remains the most
prevalent underlying cause (9). Anemia in pregnancy is defined as a condition in which
hemoglobin (Hb) levels are below 11 g/dL, which may lead to serious complications for both
the mother and the fetus. In Indonesia, the prevalence of anemia among pregnant women
reached 48.9% in 2019, particularly in the third trimester, indicating a significant public health
concern. Based on data from the World Health Organization (WHO), approximately 37% of
pregnant women globally experience anemia. National data from the Survei Kesehatan
Indonesia (SKI) 2023 reported that the prevalence of anemia among pregnant women in
Indonesia was 27.7%, highlighting a maternal health concern that requires greater attention and
more intensive interventions (10).

The majority of respondents in this study were aged 18-29 years (55.7%), indicating
that most pregnant women attending Banda Sakti Primary Health Centre were within the
younger reproductive age group. In addition, most participants were at 28-34 weeks of
gestation (62.3%). Maternal age is considered an important factor during pregnancy because
pregnancies occurring outside the optimal reproductive age range of 2035 years are associated
with an increased risk of adverse maternal outcomes, including anemia. Pregnant women aged
below 20 years or above 35 years have been reported to have a higher risk of developing anemia
compared to those aged 2035 years (11). Younger pregnant women may experience increased
iron requirements due to the simultaneous demands of maternal growth and fetal development,
thereby increasing the risk of iron deficiency and anemia. Therefore, maternal age should be

considered an important factor in efforts to prevent anemia during pregnancy (11).
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The findings of this study indicate that the majority of respondents were categorized as
having a moderate adherence level (44.3%; n=27), while only a small proportion demonstrated
high adherence (21.3%). This distribution is particularly concerning given that moderate
adherence, by definition, reflects inconsistent consumption of Fe tablets, which may be
insufficient to maintain adequate hemoglobin levels throughout the third trimester when
physiological iron demands are at their peak. The relatively low proportion of highly adherent
women in this study may reflect several contextual factors. In primary health center settings
such as Banda Sakti, access to structured adherence counseling may be limited, and pregnant
women may not receive sufficient individualized follow-up between antenatal care visits.
Furthermore, socioeconomic constraints, lower educational attainment, and limited health
literacy in this population may reduce women's understanding of the importance of consistent
Fe supplementation, contributing to suboptimal adherence behaviors. These findings are
consistent with a previous study that reported a significant association between adherence to Fe
tablet consumption and the incidence of anemia among pregnant women at Kotagede II Primary
Health Center, Yogyakarta (12). The results of this study further emphasize the importance of
improving adherence as an effective strategy to prevent and reduce anemia during pregnancy
(12).

The findings showed that 38 respondents (62.3%) were classified as anemic, while 23
respondents (37.7%) had normal hemoglobin levels. The prevalence of anemia observed in this
study was higher than the national prevalence of 27.7% reported by the Indonesian Health
Survey (SKI) 2023. His difference may be influenced by several factors associated with anemia
during pregnancy, including inadequate iron intake, poor adherence to Fe tablet consumption,
increased physiological iron demands, and maternal nutritional status (11). Possible
explanations include a higher burden of dietary iron deficiency, limited food diversity, and
socioeconomic barriers that restrict access to iron-rich foods in this region. It is also plausible
that the reliance on primary health center services, rather than hospital-based care, reflects a
population with lower health-seeking behavior and potentially lower awareness of nutritional
needs during pregnancy. These local contextual factors may collectively amplify the effect of
poor Fe tablet adherence on anemia outcomes in this setting. Women with Hb levels <11 g/dL
are categorized as anemic. Therefore, pregnant women are advised to consume iron-rich foods
as a preventive measure against anemia during pregnancy (13).

The bivariate analysis using the Chi-square test demonstrated a statistically significant

association between adherence to Fe tablet consumption and hemoglobin levels among third-
Page 72-82



AVERROUS: Jurnal Kedokteran dan Kesehatan Malikussaleh Vol. 12 No.1 Mei 2026

trimester pregnant women (p < 0.001). Pregnant women in the third trimester with low
adherence exhibited the highest proportion of anemia (90.5%), compared to those with
moderate adherence (55.6%) and high adherence (30.8%). Conversely, third-trimester pregnant
women with high adherence to Fe tablet consumption were more likely to be non-anemic
(69.2%) compared to those with moderate adherence (44.4%) and low adherence (9.5%). These
findings suggest a trend in which higher adherence to Fe tablet consumption is associated with
lower rates of anemia, supporting the biological plausibility of this relationship. Regular
adherence to Fe tablet consumption may contribute to maintaining adequate hemoglobin levels
by supporting iron availability for hemoglobin synthesis, particularly during the third trimester
when iron demands increase due to fetal growth and expansion of maternal blood volume. In
contrast, inadequate or inconsistent Fe tablet consumption may impair this process and increase
the risk of iron deficiency anemia. The statistically significant association observed in this study
(p <0.001) further supports the relationship between adherence to Fe tablet consumption and
anemia status (13,14).

Anemia in pregnancy is primarily caused by an increase in blood volume, which
elevates the body’s demand for iron to support hemoglobin production. Iron deficiency anemia
is one of the most common conditions occurring during pregnancy. Pregnant women are
considered anemic when their hemoglobin levels fall below 11 g/d (15).

Anemia during pregnancy is a multifactorial condition influenced by a range of
interrelated factors, including plasma volume expansion, increased iron requirements, maternal
nutritional status, underlying medical conditions, and gestational age. Physiological changes
during pregnancy, particularly the marked expansion of plasma volume, lead to hemodilution,
which subsequently affects hemoglobin (Hb) concentration. Furthermore, iron requirements
increase substantially during pregnancy, as the body must produce red blood cells to support
fetal growth and placental development. The risk of anemia tends to increase progressively with
gestational age. This condition is associated with heightened nutritional demands required to
sustain fetal development and maternal physiological adaptations throughout pregnancy (16).

From the results of this study, it can be indicated that anemia in pregnant women
requires special treatment since it can lead to major consequences for both the mother and the
fetus. Persistent anaemia raises the risk of intrauterine growth restriction, premature delivery,
low birth weight (LBW), and delayed infant development, such as stunting and neurocognitive
problems. Furthermore, anemia can cause antepartum and intrapartum haemorrhage, putting

both the mother's and the infant's lives in danger. Infants born to anemic mothers often have
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low iron reserves, predisposing them to iron deficiency anemia during the neonatal and early
childhood periods, as well as increasing the risk of neonatal morbidity and mortality. These
conditions highlight the importance of early prevention and management of anemia, even
before pregnancy, to minimize adverse maternal and child health outcomes (17).

Low awareness remains one of the causes of poor adherence to Fe tablets among
pregnant women, which continues to contribute to the persistently high prevalence of anemia.
Healthcare practitioners play a pivotal role in addressing this issue during antenatal care (ANC)
visits by delivering structured health education covering iron requirements during pregnancy,
the benefits of iron supplementation, dietary sources of iron, the consequences of iron
deficiency, and strategies to improve adherence. Additionally, individualized counseling
regarding the management of common side effects of iron tablets, such as nausea and
constipation, may further support sustained adherence throughout pregnancy (18).

This study has several limitations. First, adherence was assessed using a self-reported
questionnaire, which may have introduced recall bias and social desirability bias. Second, the
study only examined the relationship between adherence to Fe tablet consumption and anemia
status without considering other potential contributing factors, such as dietary intake,
socioeconomic status, parity, nutritional status, and maternal educational level. Third, the cross-
sectional design limits the ability to determine causal relationships between adherence to Fe
tablet consumption and anemia. Nevertheless, this study provides valuable local evidence
regarding adherence to iron supplementation among pregnant women at Banda Sakti Primary
Health Center. Future studies are recommended to employ longitudinal study designs and

multivariate analyses to better explore factors associated with anemia among pregnant women.

Conclusions and Suggestions

This study identified a significant difference between adherence to iron (Fe) tablet
supplementation and hemoglobin levels among third-trimester pregnant women at the Banda
Sakti Primary Health Center, Lhokseumawe. Pregnant women who showed lower compliance
with Fe tablet consumption tended to have a higher risk of developing anemia compared to
those with better adherence. These findings suggest that improving adherence to Fe
supplementation may serve as an important strategy for reducing the prevalence of anemia
during pregnancy, particularly in primary health care settings.

To address this issue, the following operational recommendations are proposed. First,

healthcare providers at antenatal care visits should implement structured, consistent health

Page 72-82



AVERROUS: Jurnal Kedokteran dan Kesehatan Malikussaleh Vol. 12 No.1 Mei 2026

education programs focusing on the importance of Fe tablet adherence, the consequences of
iron deficiency, and practical strategies to manage side effects. Second, monitoring tools, such
as adherence tracking cards or digital reminder systems integrated into antenatal care visits,
should be introduced to support pregnant women in maintaining regular Fe consumption. Third,
community health workers (kader posyandu) should be empowered to conduct follow-up home
visits and provide reinforcement counseling for pregnant women identified as having low
adherence. Fourth, future studies are recommended to employ more objective adherence
measurement methods, such as pill counts or digital monitoring tools, and to incorporate
additional variables, including dietary patterns, nutritional status, medical history, and maternal
educational level, to obtain a more comprehensive understanding of the factors associated with

anemia in pregnancy.
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