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Abstract

Anemia is common among adolescents, especially girls who have begun menstruating, and is associated
with reduced immunity, physical activity, academic performance, and fitness, as well as increased risks of
low birth weight and maternal-neonatal mortality if it continues into pregnancy. This study aimed to
summarize factors influencing anemia among adolescent girls based on recent evidence. A literature review
was conducted using Google Scholar, PubMed, and Scopus to identify primary full-text articles in
Indonesian or English published between 2021 and 2025 with the keyword “anemia in adolescent girls.”
Anemia in adolescent girls is associated with nutritional status, menstrual cycle patterns, dietary habits,
knowledge level, socioeconomic conditions, maternal education, adherence to iron tablet consumption,
and physical activity. Anemia in adolescent girls is a multifactorial problem, requiring integrated
prevention strategies that address nutrition, health behavior, and social determinants.
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INTRODUCTION

Anemia is considered an important health issue that continues to receive international
attention because it has a broad impact on the quality of life and productivity of societies. The
decrease in hemoglobin levels in red blood cells is the main cause of anemia, making the
blood's ability to distribute oxygen less effective. According to the World Health Organization
(WHO) guidelines, the normal hemoglobin level for women over 15 years old is >12.0 g/dl
(>7.5 mmol). A lack of hemoglobin leads to reduced oxygen supply to body tissues, which
can cause symptoms such as weakness, fatigue, dizziness, headaches, and blurred vision.
Anemia not only reflects the health status of individuals, but also serves as an indicator of poor
community nutrition that can affect a country's economic development. Therefore, anemia is
classified as a global health problem. This is also supported by the Sustainable Development
Goals (SDGs) 2030 agenda, specifically referring to target point 2.2 which emphasizes the
urgency of eradicating all forms of malnutrition, including fulfilling the nutritional needs of
adolescent girls as an effort to create a healthy and productive generation (1).

Although anemia affects various population groups, its occurrence among adolescent
girls presents a more specific and complex public health concern. Adolescence is a transitional
phase marked by rapid physical growth, psychological changes, and reproductive maturation.
During this period, the body requires higher nutritional intake to support increased blood
volume and tissue development. At the same time, the onset of menstruation contributes to
regular blood loss, further increasing the risk of anemia. In Indonesia, adolescents are
commonly defined as individuals aged 10—19 years who are not yet married, although broader
definitions extend up to 24 years (2).
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Anemia is a condition that very easily affects adolescent girls due to increased
nutritional needs for growth, blood loss from monthly menstruation, low intake of nutrients,
and unhealthy eating habits (3). Although adolescent girls require around 14.8 mg of iron per
day to meet physiological needs and compensate for menstrual blood loss, this requirement is
often unmet due to suboptimal dietary habits (4). If anemia is not treated during adolescence,
it may persist into pregnancy and increase the risk of low birth weight and maternal and infant
mortality (5).

Despite the growing number of studies on anemia among adolescent girls, the existing
literature still shows important limitations. Many studies examine anemia in a broad manner
without clearly identifying the relative contribution of specific determinants, while findings
remain inconsistent across studies. Some emphasize nutritional intake as the main factor,
whereas others highlight knowledge, behavior, or socioeconomic conditions, indicating that
anemia in this population arises from multiple interacting factors rather than a single cause.
However, evidence that systematically integrates these determinants is still limited, making it
difficult to develop targeted and effective prevention strategies. Therefore, this study aims to
systematically review and synthesize existing evidence to identify key determinants associated
with anemia among adolescent girls and to provide a more comprehensive basis for effective
and sustainable interventions.

METHODS

This study employed a systematic literature review design using the PRISMA 2020
approach to identify factors associated with anemia among adolescent girls. The literature
search was conducted in three major databases, namely PubMed, Scopus, and Google Scholar,
in January 2026, using a combination of Boolean operators as follows: ("anemia" OR
"anaemia") AND ("adolescent girls" OR "female adolescents" OR "teenage girls") AND ("risk
factors" OR "associated factors" OR "determinants"). The inclusion criteria were original
research articles with observational study designs such as cross-sectional, cohort, or case-
control, involving adolescent girls aged 10 to 19 years, discussing factors associated with
anemia, published between 2021 and 2025, available in full text, and written in Indonesian or
English. The exclusion criteria included review articles, community service reports, theses or
dissertations, articles with incomplete data, and studies that did not specifically address anemia
among adolescent girls.

The selection process was conducted in three stages: identification, title and abstract
screening, and full-text review. A total of 23,594 articles were initially identified across the
databases. Duplicate records were removed in the first step. Subsequently, title and abstract
screening was performed to exclude studies that were not relevant to the research topic. Articles
that passed this stage were then assessed through full text review based on eligibility criteria,
including population relevance, variables examined, and completeness of reported data.
Through this process, 11 articles met the inclusion criteria and were included in the final
analysis. To ensure the quality of the included studies, only articles published in peer-reviewed
scientific journals were considered, including those retrieved from Google Scholar. Sources
such as theses, institutional repositories, and non-scientific publications were excluded. The
quality of the studies was assessed using a critical appraisal approach based on study design,
taking into account potential bias, sample size, and the validity of analytical methods. As most
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of the included studies employed a cross sectional design, the findings were interpreted as
associated factors rather than causal relationships.

The stages of literature search and screening are described in the following PRISMA
flow diagram.

| Identification of studies via databases and registers
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Figure 1. PRISMA Diagram
RESULTS

Based on the review of 11 studies, most used a cross-sectional design and consistently
showed significant associations between multiple factors and menstrual health or anemia.
Biological factors such as nutritional status and dietary patterns were strongly associated with
outcomes, with one study reporting a strong correlation. Behavioral factors, including
adherence to iron supplementation and physical activity, also played an important role. In
addition, knowledge level and socioeconomic status were identified as key determinants,
influencing both health behavior and access to nutrition. Evidence from cohort studies further
supported the effectiveness of iron supplementation in reducing anemia prevalence.Overall,
the findings indicate that menstrual disorders and anemia are multifactorial conditions
influenced by the interaction of biological, behavioral, and socioeconomic factors.

The findings of the literature review are presented in table 1 format to enhance clarity
and facilitate understanding.
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Table 1. Literature Review Result
No Author’s Country Design Main Variabels Main Result
(Year)
1 Fitaetal. Indonesia  Cross- Nutritional status,  Significant
(2025) sectional menstrual cycle association (p<0.05)
2 Nur’aisah Indonesia  Cross- Dietary Pattern Strong correlation
(2025) sectional. (r=-0.652)
3 Julianti et al. Indonesia  Cross- Knowledge level. Significant
(2025) sectional association (p<0.05)
4 Riandinietal.  Indonesia  Cross- Fe supplementation Significant
(2025) sectional adherence association (p<0.05)
5 Gore etal. India Cross- Socioeconomic Significant
(2024) sectional status association
(p<0.001)
6 Pavithranetal. India Cross- Diet, nutritional Significant
(2024) sectional status association (p<0.05)
7  Wanti et al. Indonesia  Cross- Physical activity, Significant
(2023) sectional dietary patterns, association (p<0.05)
physical activity
8  Poudel et al. Nepal Cross- Knowledge, Associated with
(2023) sectional education level, anemia (p<0.05)
parental occupation
9 Yamamoto et Japan Retrospective  Physical activity, Increased anemia
al. (2022) iron status, risk observed
exercise intensity
10 Situmeang et Indonesia  Cross- Socioeconomic Associated with
al. (2022) sectional status, knowledge, anemia (p<0.05)
attitude
11 Gosdin et al. Ghana Prospective Iron Reduced anemia
(2021) cohort study supplementation, prevalence
intervention
exposure
DISCUSSION

Nutritional Status

Nutritional status consistently appears as the most prominent determinant associated
with anemia among adolescent girls across the variables examined. A substantial body of
evidence suggests that adolescents with inadequate nutritional status are more likely to
experience anemia than those with sufficient nutritional conditions (6,7,8). This pattern
highlights that nutritional status extends beyond a simple marker of health, reflecting long-term
dietary adequacy. Rather than capturing a temporary state, it represents the cumulative effect
of habitual intake. Supporting studies further emphasize that diet quality, particularly sufficient
iron consumption, significantly contributes to variations in anemia incidence (9,10). Moreover,
this association indicates that interventions centered merely on increasing intake volume,
without addressing nutritional quality, are likely to yield limited outcomes. Thus, nutritional
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status acts as a critical intersection between biological and behavioral dimensions in explaining
anemia risk.

Menstrual Patterns

Menstrual patterns as a biological factor show a fairly consistent association with
anemia, although not as strong as the influence of nutritional status. Adolescents who
experience prolonged menstruation or irregular cycles tend to have a higher likelihood of
anemia (11). Differences in how studies define and measure these variables lead to variation in
the strength of the findings, even though the direction of the association remains consistent.
This pattern indicates that biological factors play a stable role, yet their influence is often
intertwined with other determinants, particularly nutritional status and dietary intake,
suggesting the presence of interactions that require further investigation.

Dietary Patterns

Dietary patterns consistently emerge alongside nutritional status as key determinants of
anemia. Several studies indicate that unbalanced diets are associated with an increased
prevalence of anemia among adolescent girls (7,12). In addition, low consumption of iron rich
foods and limited dietary diversity further contribute to this condition (9). These findings
suggest that anemia is not merely linked to the quantity of food intake but also to its quality
and composition. Dietary patterns hold a strategic position because they are among the most
modifiable factors through intervention, although changes in diet cannot be separated from
socioeconomic conditions that shape food access. Therefore, dietary patterns function as a link
between individual behavior and broader social structures.

Knowledge

The association between knowledge and anemia appears inconsistent across studies.
While some findings highlight a link between knowledge levels and anemia incidence (13,14),
other studies reveal that having good knowledge does not necessarily translate into appropriate
practices (15,16). This pattern indicates that knowledge does not exert a direct effect on anemia
but instead plays a facilitating role in shaping behavior. Its effectiveness depends on contextual
factors such as environment, access to resources, and social support. Consequently, educational
interventions should be complemented by structural strategies to ensure more effective and
sustained changes, as knowledge alone is rarely sufficient to alter behavior in the absence of
supportive conditions.

Socioeconomic Status

Socioeconomic status shows a stable association with anemia incidence. Adolescents
from lower income families tend to have higher rates of anemia, largely driven by limited
access to adequate nutrition and health information (17,18). Moreover, this factor plays a role
as a core determinant that influences other variables such as dietary intake and health related
behavior. As such, socioeconomic status contributes to anemia through both direct and indirect
mechanisms. It can be understood as an upstream factor that shapes various determinants
simultaneously, which helps explain why interventions that focus only on individual behavior
often produce limited outcomes without broader social improvements.
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Iron (Fe) Tablet Adherence

Iron supplementation adherence is clearly linked to anemia outcomes. Studies suggest
that adolescents who maintain higher levels of compliance with iron tablet intake are less likely
to develop anemia (19,20). However, the impact of this intervention depends on sustained
adherence at the individual level. The availability of supplementation programs alone is
insufficient without consistent use. This finding indicates that the primary challenge lies in
ensuring effective implementation rather than simply providing the intervention. Factors such
as individual perceptions, side effects, and environmental support may influence adherence,
although they are not always systematically measured in the literature.

Physical Activity

The relationship between physical activity and anemia is more variable compared to
other factors. Evidence from some studies indicates that high intensity activity is associated
with increased anemia risk(21,22). However, this association is not consistently observed,
likely due to differences in measurement and the lack of consideration for confounding factors
such as nutrition. These findings suggest that physical activity acts as a contextual factor rather
than a direct determinant. Its impact depends on the balance between physical demands and
nutritional intake, where inadequate nutrition combined with high activity levels may aggravate
anemia.

Integrated Synthesis of Determinants

Anemia among adolescent girls remains a significant public health concern globally,
particularly in settings where nutritional and social challenges are closely intertwined (23,24).
When the findings are examined in an integrated manner, anemia appears to be most strongly
associated with the interaction between nutritional status, dietary patterns, and socioeconomic
conditions, which together shape both biological and structural vulnerability. These three
factors consistently emerge across studies and do not operate independently, but rather
reinforce one another through complex mechanisms such as limited access to nutritious foods
and poor dietary quality (6,7,17). In this context, nutritional status reflects not only the
adequacy of intake but also serves as a cumulative indicator of socioeconomic conditions that
influence food choices and availability. At the same time, unbalanced dietary patterns,
particularly low intake of iron and protein, accelerate nutritional deficiencies that lead to
anemia. Other factors, including menstrual patterns, adherence to supplementation, and level
of knowledge, act as secondary determinants that may either amplify or reduce risk, although
findings related to these factors tend to be more variable. These observations suggest that
anemia is a multifactorial condition arising from an imbalance between physiological needs
and nutrient intake, shaped by multiple determinants simultaneously. From a methodological
perspective, the predominance of cross sectional designs in the reviewed studies limits the
findings to associative relationships, which are insufficient to establish clear causal links (1).
Therefore, further research using longitudinal or experimental designs is needed to better
capture causal dynamics and strengthen the evidence base for intervention policies.
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CONCLUSION AND RECOMMENDATION

Anemia among adolescent girls emerges as a multifactorial condition shaped by the
dynamic interaction between nutritional status, dietary patterns, and socioeconomic conditions,
which consistently appear as the most influential determinants across studies. These findings
highlight that the risk of anemia is not driven by isolated factors, but by interconnected
mechanisms that simultaneously affect nutritional intake, physiological needs, and access to
resources. Consequently, interventions that focus on a single aspect, such as supplementation
or education alone, are unlikely to produce optimal outcomes. A more effective strategy
requires an integrated approach that combines nutritional improvement, sustainable dietary
behavior change, and strengthened socioeconomic support, particularly for vulnerable groups.
This study contributes by providing an integrated synthesis that clarifies how these
determinants interact rather than operate independently in shaping anemia among adolescent
girls. Future research should therefore move beyond cross-sectional designs and prioritize
longitudinal and interventional approaches to better capture causal pathways and to inform
more precise and sustainable prevention strategies.
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