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Abstract. Background: Anemia represents a significant global public
health concern, particularly impacting adolescent girls. Objective: This
study aims to examine the coverage of school-based iron supplementation
programs across different regions in Indonesia. Methods: We analyzed
secondary data from the Basic Health Research 2018 using a cross-sectional
design. Results: The highest coverage was observed in Sulawesi (83.6%),
whereas Papua reported the lowest coverage (64.4%). Disparities in
providing school-based iron supplementation among adolescent girls across
Indonesian regions are evident. Conclusion: Highlighting regional
differences in the provision of iron supplementation underscores the need
for tailored strategies to address disparities in healthcare access and
outcomes across Indonesia.

1 Introduction

WHO recommendations at the 65th World Health Assembly (WHA) agreed on a global
action plan and nutritional targets for mothers, infants, and children, with an obligation to
reduce half the prevalence of anemia in women of childbearing age by 2025 [1]. The
Indonesian Government has increased efforts to prevent and control anemia in adolescent
girls and women by prioritizing the provision of iron supplementation through schools [2].
Adolescents with anemia will experience developmental delays in motoric, mental, and
intellectual development, as well as reduced levels of physical fitness, memory, immunity,
and concentration, which will affect their learning ability and academic achievement [3].

Iron supplementation plays a crucial role in addressing anemia among adolescents,
particularly in girls, who are at higher risk due to factors like menstruation and inadequate
dietary intake. Iron supplementation significantly improves hemoglobin levels, reduces
anemia prevalence, and enhances adolescent cognitive function. For instance, a systematic
review found that iron supplementation increased hemoglobin status and serum ferritin in
adolescent girls [4]. Additionally, it was shown to positively impact cognitive abilities, with
a meta-analysis revealing improved intelligence test scores among children and adolescents
receiving iron supplements [5]. Furthermore, adherence to iron supplementation is influenced
by various factors, including sociodemographic and interpersonal support [6].

* Corresponding author: haera@fkm.unsri.ac.id

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).


mailto:haera@fkm.unsri.ac.id

BIO Web of Conferences 153, 02014 (2025) https://doi.org/10.1051/bioconf/202515302014
ICNF 2024

Iron supplementation programs for adolescents in Indonesia are crucial in addressing the
high prevalence of anemia, particularly among adolescent girls. These programs aim to
enhance knowledge, attitudes, and compliance regarding iron intake, essential for improving
hemoglobin levels and overall health. Iron supplementation among adolescents, particularly
girls, is a critical public health intervention to combat iron deficiency anemia, significantly
impacting health and academic performance. Despite its benefits, compliance remains a
challenge due to various barriers. Common barriers include unpleasant taste, nausea, lack of
physician prescriptions, and insufficient educational programs about iron supplementation
[7]. School-based programs are recommended to facilitate better access and adherence to iron
supplementation [8].

The Iron Supplementation program aims to address the high prevalence of anemia among
adolescent girls, which poses a significant public health challenge in Indonesia. Indonesia is
an archipelagic nation located in Southeast Asia, straddling the equator, and positioned
between the Indian and Pacific Oceans. It is the world's largest island country, consisting of
over 17,000 islands, of which about 6,000 are inhabited. The geography of Indonesia is
diverse and dynamic, shaped by its location on the Pacific Ring of Fire and its equatorial
climate. Despite its critical importance, program coverage disparities indicate potential
implementation gaps. Evaluating this program is essential to identify barriers and facilitators
influencing its success, ensuring that it achieves its intended impact of improving adolescent
health and reducing anemia-related complications. The Government needs to evaluate the
implementation of this program. This study aims to analyze the distribution of school-based
iron supplementation in various regions in Indonesia.

2 Materials and methods

This research used secondary data from the Basic Health Research 2018 (Riskesdas). Basic
Health Research is community-based health research in which indicators describe the
national level up to the district/city level. Riskesdas data collection is conducted every five
years by the National Agency for Health Research and Development (Badan Litbangkes).
This data collection is integrated with implementing the March 2018 Susenas conducted by
BPS. The 2018 Basic Health Research (Riskesdas) was conducted across Indonesia with a
sample of 300,000 households spread across 34 provinces in Indonesia using linear
systematic sampling [9].

The study sample size was 13,770 female adolescent respondents aged 10-19. We divide
Indonesia into six regions: Java-Bali, Sumatra, Kalimantan, Nusa Tenggara, Maluku, and
Papua. The dependent variable in this study was adolescent girls receiving iron
supplementation in the last 12 months at school, with the answer choices "no" and "yes."
Spatial analysis was carried out using Quantum-Gis (QGIS) to map iron supplementation
among adolescent girls in various regions of Indonesia. The association between the type of
region and iron supplementation among adolescent girls was analyzed using binary logistic
regression.
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3 Results and discussion
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Fig. 1. Map of the coverage of iron supplementation among adolescent girls at school based on
regions in Indonesia

Fig 1. shows that the highest coverage of iron supplementation programs to adolescent girls
at school was in the Sulawesi region (83.6%), and the lowest coverage of iron
supplementation to adolescent girls at school was in the Papua region (64.4%). Table. 1 show
that compared to Papua, the most significant difference in iron supplementation for
adolescent girls in schools is between Sulawesi, Nusa Tenggara, Java-Bali, Sumatra, and
Kalimantan regions. Adolescent girls in the Sulawesi region have a higher chance of
receiving iron supplementation at school than those in the Papua region. Respondents in the
Sulawesi region were more likely to have iron supplementation tablets than those in the Papua
region. The table also shows differences in receiving iron supplements between the Sulawesi,
Nusa Tenggara, Java-Bali, Sumatra, and Kalimantan regions compared to the Papua region.
Respondents in the Sulawesi region were more likely to have been provided with iron
supplementation at school than respondents in the Papua region.

Table 1. Differences in coverage of iron supplements among adolescent girls between regions in

Indonesia
Type Regions OR 95%CI p-value
Sumatra 1.861 1.861-2.661 <0.05*
Java-Bali 1.923 1.923-2.741 <0.001**
Nusa Tenggara 2.227 2.227-3.373 <0.001**
Kalimantan 1.709 1.709- 2.491 <0.05*
Sulawesi 3.167 3.167-4.593 <0.001**
Maluku Islands 1.489 0.932-2.417 0.107
Papua ref

*significant in 5%, **significant in 1%

This study shows differences or variations in the coverage of iron supplementation given
to adolescent girls in school. The Sulawesi region has the highest coverage of iron
supplementation to adolescent girls, while the Papua region has the lowest coverage of iron
supplementation to adolescent girls. The Sulawesi region is also the same as Kalimantan,
which is the most prospective sub-region for development and is where urbanization and
urban growth are taking place. The Papua region has not yet had a massive regional road
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network, so its growth and population are spread across many places, including coastal areas
and mountainous areas, to be limited. The sub-region in the Papua region has the lowest
population density in Indonesia. The Java-Bali region is different from other regions in
Indonesia. This is because this region has the highest density compared to other regions. The
cause of the large concentration in the Java-Bali region cannot be separated from the
existence of more advanced infrastructure compared to other regions, also supported by the
urbanization process and rapid growth occurring in urban areas [10].

Iron supplementation among adolescents is crucial for addressing iron deficiency anemia,
particularly in developing countries. Studies indicate that the distribution and adherence to
iron supplementation programs vary significantly based on socioeconomic factors,
educational outreach, and program implementation. The following sections highlight key
aspects of iron supplementation distribution among adolescents. Previous studies reported
the prevalence of iron supplementation. In North India, only 3.6% of male and 4.8% of
female adolescents received iron and folic acid supplements in the past year [11]. A previous
study in Indonesia reported that anemia prevalence among adolescents rose from 37.1% in
2013 to 48.9% in 2018, indicating a growing need for effective supplementation programs
[12]. Iron supplementation strategies exhibit significant regional disparities influenced by
socioeconomic factors, health infrastructure, and cultural practices. The effectiveness of
these interventions varies widely, with iron supplementation proving more impactful in
regions with high mortality rates, such as Africa and Southeast Asia, compared to Europe,
where the need is less acute [13].

The Government is expected to make efforts to equalize the provision of iron supplement
tablets for adolescent girls, especially in the eastern part of Indonesia so that every adolescent
girl in urban and rural areas in the Maluku and Papua Islands region can more evenly reach
it. The results of this study can be used as a reference in making policies that focus on the
equitable distribution of services to reduce disparities in the proportion of iron supplements
to adolescent girls in schools between regions in Indonesia. Future researchers are expected
to research with a qualitative approach to explore the causes of low coverage of iron
supplementation for adolescent girls so that comprehensive results can be obtained.

This study has several limitations. It relies on secondary data from the Basic Health
Research (Riskesdas) 2018, which may not reflect the current situation due to policy changes
or the impact of the COVID-19 pandemic on school-based programs. The analysis focuses
primarily on geographic variations, omitting other potential determinants such as socio-
economic factors and education levels that may influence program adherence. Future studies
should consider this limitation.

4 Conclussion

This study shows differences in receiving iron supplements among adolescent girls among
regions in Indonesia, with Sulawesi having a higher chance of providing iron supplement
tablets among school-going girls than other regions. Significant disparities exist between
regions in terms of providing iron supplement tablets among school-aged girls in Indonesia.
All regions showed better provision of iron supplement tablets among school-going girls
compared to the Papua region, which was used as a comparison. The study suggests
opportunities for enhancing existing school health programs to ensure more equitable access
to essential health services, thereby potentially reducing the prevalence of anemia among
adolescent girls nationwide.
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