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Abstract. Anemia in adolescent girls is a public health concern that affects
physical development, academic performance, and future quality of life. The
government, through the Aksi Bergizi Program, has sought to prevent anemia by
integrating nutrition education, iron tablet supplementation, and physical activi-
ty; however, its effectiveness still requires strengthening. This study aims to an-
alyze the relationship between knowledge, attitudes, dietary patterns (food re-
call), iron tablet consumption compliance, and Body Mass Index (BMI) with
the incidence of anemia in adolescent girls. The research used a cross-sectional
analytic design involving 100 female students from SMPN 2 Ciruas, Serang
Regency, selected through total sampling. Data were analyzed using the chi-
square test. The results showed a significant relationship between knowledge,
attitudes, food recall, iron supplement tablets consumption compliance, and
BMI with the incidence of anemia (p < 0.05). These findings indicate that ane-
mia prevention requires not only improved knowledge but also changes in atti-
tudes, compliance with health behaviors, and comprehensive nutritional im-
provements.
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1 Introduction

Anemia continues to pose a major global health challenge, exerting wide-ranging
effects on the physical, social, and economic well-being of populations across the
world. The condition disproportionately affects women in developing countries, in-
cluding Indonesia, due to nutritional deficiencies and limited access to preventive
healthcare [1]. Anemia in adolescent girls remains a public health issue that requires
serious attention. Adolescent anemia has become a key focus of government initia-
tives, particularly within the implementation of targeted strategies aimed at accelerat-
ing stunting reduction, as outlined in Peraturan Presiden Nomor 72 Tahun 2021 [2].
Female adolescents face a heightened risk of anemia due to inadequate iron intake and
absorption, menstrual blood loss, and increased iron requirements associated with
rapid growth [1]. This condition may result in reduced productivity, impaired cogni-
tive performance and development, as well as a greater susceptibility to various infec-
tions.
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This condition is characterized by low hemoglobin levels in the blood, which re-
duce the body’s capacity to transport oxygen [3]. Anemia is identified through the
examination of hemoglobin (Hb) levels in the blood using the Cyanmethemoglobin
method [4]. Adolescent girls and women of reproductive age are classified as anemic
if their hemoglobin concentration is below 12 g/dL [5]. According to the Ministry of
Health [6], the symptoms of anemia can be divided into three categories.

1. Mild Anemia: In the initial stage, anemia typically presents without noticeable
symptoms. When the muscles receive less oxygen than required, individuals may
experience fatigue, weakness, and sluggishness after engaging in physical activity.
These symptoms are often overlooked or mistaken for normal tiredness. Addition-
ally, insufficient oxygen supply to the brain can result in reduced concentration and
forgetfulness—collectively referred to as the “5SL” symptoms: Lethargy, Listless-
ness, Lassitude, Lack of energy, and Lapses in memory.

2. Moderate Anemia: At this stage, the signs become more evident, including heart
palpitations, shortness of breath during mild activity, increased fatigue, and a no-
ticeably paler complexion.

3. Severe Anemia: In the advanced stage, symptoms intensify and may include chron-
ic exhaustion, rapid heartbeat, extreme pallor, shortness of breath, chest discom-
fort, and dysfunction of vital organs due to oxygen deprivation.

Adolescent girls are a vulnerable group because they are in a phase of rapid growth
and also experience menstruation, leading to increased iron requirements that are
often not met through daily dietary patterns [7], [8]. Adolescents with anemia may
experience declines in learning ability, productivity, and endurance, and are also at
risk of complications during future pregnancies. If left untreated, anemia during ado-
lescence may continue into pregnancy, elevating the risk of delivering low birth
weight infants and increasing the likelihood of both maternal and neonatal mortality
[9]. Iron deficiency, inadequate dietary patterns, excessive blood loss, and hereditary
factors are the main causes of anemia in adolescent girls [7]. As a global health issue,
anemia is also an indicator of poor nutritional status, which has implications for a
country’s economic development.

A preliminary study conducted in September 2024 at SMPN 1 Ciruas, Serang Re-
gency, revealed that out of 200 seventh-grade female students who were screened, 49
(24.5%) were diagnosed with anemia. During the program’s implementation, it was
found that most adolescent girls lacked an understanding of the importance of con-
suming Iron-Folic Acid Tablets (IFAT) and did not take them regularly. In addition,
no structured monitoring and evaluation mechanism was in place to assess the pro-
gram’s effectiveness in reducing anemia rates. Based on the study conducted by Tria-
na [10] on the relationship between risk factors and the incidence of anemia among
students at MAS PP Nuruddin, the univariate analysis revealed that the majority of
adolescent girls experienced anemia, accounting for 19 individuals (63.3%). Similar-
ly, research by Indrawatiningsih et al. [11] identified 32 adolescents diagnosed with
anemia. In the study of Yulianti et al. [12], 39 adolescent girls, representing 60% of
participants, were found to suffer from anemia associated with nutritional status, men-
strual irregularities, and limited knowledge. Furthermore, findings from Widyanthini
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and Widyanthari [13] reported that 7.4% of adolescent girls were affected by anemia,
while research by Muhayati and Ratnawati [14] indicated a higher prevalence, with
100 adolescents (53.2%) identified as anemic. Collectively, these findings demon-
strate that anemia continues to pose a considerable public health concern among ado-
lescent girls across different regions. This persistent issue underscores the urgent need
to strengthen preventive efforts through comprehensive nutrition education, improved
adherence to iron supplementation, and systematic monitoring and evaluation within
school-based health programs.

The prevalence of anemia among adolescents in Indonesia shows an alarming
trend. National data indicate an increase from 22.7% in 2013 to 32% in 2018 [15]. At
the regional level, Banten Province reported a prevalence of 32% among adolescents
aged 13-15 years, while in Serang District, 24.11% of 7th-grade junior high school
students were identified as suffering from anemia. The coverage of Iron-Folic Acid
Tablet (IFAT) consumption remains low, reaching only 46.47% compared to the na-
tional target of 70% [16]. This condition has long-term health implications, including
risks of cognitive impairment, decreased academic performance, and complications
during future pregnancies [17]. In adolescent girls, anemia is generally caused by
increased iron requirements due to menstruation and rapid growth, which are often
not matched by adequate iron intake [18].

Adolescent girls are particularly vulnerable to anemia due to increased nutritional
demands associated with rapid growth, blood loss during menstruation, and an unbal-
anced diet deficient in iron [2]. Adolescence is a critical period marked by accelerated
physical development, during which the body requires higher amounts of essential
nutrients, including iron for hemoglobin synthesis in the blood and myoglobin in
muscles. Menstrual blood loss further contributes to the depletion of iron stores, while
dietary intake is often inadequate to compensate for this loss. This condition is aggra-
vated by the tendency of adolescent girls to engage in restrictive dieting or limit the
consumption of specific foods, leading to reduced energy and iron intake. Moreover,
the frequent consumption of fast food that is high in calories but poor in micronutrient
content increases the risk of iron deficiency and anemia [19]. Another contributing
factor influencing hemoglobin levels in adolescent girls is Body Mass Index (BMI).
Adolescents with low BMI are more likely to experience decreased hemoglobin levels
due to insufficient nutritional intake, particularly iron, which is essential for red blood
cell formation [20]. According to Triana [10], key risk factors associated with anemia
among adolescent girls include limited knowledge, prolonged menstruation, and un-
healthy dietary patterns. Similarly, Izzara [21], reported that poor eating habits and
inadequate nutritional intake are significantly correlated with the prevalence of ane-
mia. Adolescents with poor nutritional status are estimated to be approximately 11.7
times more likely to develop anemia compared to those with adequate nutritional
status.

Limited knowledge about anemia among adolescents contributes to their inade-
quate understanding of the condition and its health implications. The cognitive do-
main of knowledge encompasses six hierarchical levels: knowing, understanding,
applying, analyzing, synthesizing, and evaluating. However, most adolescent girls
remain at the basic level of merely knowing, without the ability to apply this under-
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standing in daily health practices [22]. According to Agustina [23], adolescents with a
good level of knowledge are approximately 5.9 times more likely to adhere to the
recommendation of consuming iron supplements compared to those whose knowledge
remains moderate. Furthermore, findings by Masfufah et al. [20] demonstrated a sig-
nificant association between knowledge level and the incidence of anemia, where
adolescents with limited understanding were found to have a greater likelihood of
developing anemia [24].

Attitude refers to an individual’s predisposition or readiness to respond to a partic-
ular object or situation. It can manifest as either a positive or negative tendency. Indi-
viduals with a positive attitude generally express interest, enthusiasm, and optimism
toward the object, whereas a negative attitude reflects feelings of aversion, disapprov-
al, or indifference. A positive attitude plays a crucial role in enhancing awareness of
the risks associated with anemia and the importance of preventive measures, such as
regular iron supplementation and maintaining a balanced diet [25]. Findings from
previous studies indicate that although 80% of respondents demonstrated a positive
attitude toward anemia prevention, only 48% consistently practiced appropriate pre-
ventive behaviors [26].

The demanding routines of adolescent girl such as school activities, organizational
involvement, and academic commitments often result in irregular eating habits.
Moreover, their frequent consumption of foods that inhibit iron absorption can nega-
tively affect hemoglobin levels in the body. Nutritional imbalance is another contrib-
uting factor to anemia among adolescents, particularly when they adopt restrictive
diets or avoid certain types of food, leading to reduced nutrient intake. Such practices
force the body to utilize its stored iron reserves, thereby accelerating the onset of
anemia [27]. Previous studies have also indicated that insufficient iron intake and a
monotonous diet significantly increase the risk of anemia among adolescent girls [28].

The issue of low hemoglobin levels in developing countries is often associated
with unstable economic conditions that contribute to deficiencies in energy and pro-
tein intake. This situation is reflected in a low body mass index (BMI) and reduced
upper arm circumference, as well as inadequate consumption of iron-rich foods [29].
Muchtar [30][30] reported that although most adolescent girls have a normal nutri-
tional status, continuous education and awareness regarding self-monitoring of nutri-
tional conditions remain essential to prevent nutrition-related health problems such as
anemia.

Screening for anemia in adolescent girls is crucial because this group is undergoing
rapid growth and requires higher iron intake [31]. Early detection enables preventive
and corrective measures to be implemented to avoid further complications such as
chronic fatigue, concentration disorders, and decreased academic performance [32].
One of the primary interventions to prevent anemia is the consumption of Iron Sup-
plement Tablets, which contain iron and folic acid to support hemoglobin formation
[33]. In addition to Iron Supplement Tablets, the intake of nutritious foods such as
green vegetables, legumes, red meat, and vitamin C-rich fruits is important to en-
hance iron absorption. Regular physical activity and maintaining healthy breakfast
habits also contribute to supporting adolescent health and preventing anemia [34]. To
address this issue, the government introduced the Aksi Bergizi Program as an inte-
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grated intervention aimed at reducing anemia rates among adolescent girls. This pro-
gram includes nutrition education, physical activity, healthy breakfasts, and the provi-
sion of iron supplements in schools [33], [35]. However, its implementation still faces
challenges, including low levels of adolescent knowledge, poor compliance with iron
supplementation, and limited systematic monitoring and evaluation mechanisms [36].
Nurwijayanti [37] reported that the evaluation of iron supplement tablets consumption
revealed an increase in positive attitudes toward regular intake, rising from 12.3% to
47.7%. Despite this improvement, sustained education and closer monitoring are still
required to maintain and reinforce consistent adherence to iron supplementation.

Based on this background, this study was conducted to analyze the implementation
of the Aksi Bergizi Program and to examine the relationship between knowledge,
attitudes, food recall/dietary pattern, Iron Supplement Tablets consumption compli-
ance, and Body Mass Index (BMI) with the incidence of anemia among adolescent
girls in Serang District. A monitoring and evaluation-based approach is essential to
ensure that program implementation is not only quantitative but also has a tangible
impact on reducing anemia rates.

2 Method

This study used a quantitative approach with a cross-sectional design to collect pre-
liminary data on the incidence of anemia in adolescent girls and the factors associated
with it, including knowledge, attitudes, eating habits, compliance with iron tablet
consumption, and nutritional status in Serang District. The design involved measuring
independent and dependent variables simultaneously at a single point in time without
any treatment or intervention [38]. According to Setiawan and Lestari [39], a cross-
sectional design is an effective approach for examining the relationships among vari-
ables within a single period of observation, as it provides an initial yet comprehensive
overview of the association between risk factors and specific health outcomes in an
efficient manner. Therefore, this study used a cross-sectional design because it aligns
with the research objective to analyze the relationship between knowledge, attitudes,
dietary patterns, adherence to iron supplementation, and body mass index (BMI) with
the incidence of anemia among adolescent girls at a single point in time. This ap-
proach enables researchers to obtain a clear understanding of the prevalence of ane-
mia and its associated factors without requiring intervention or long-term observation.
The primary objective is to identify the prevalence of anemia and to analyze the rela-
tionship between the Aksi Bergizi program and individual factors contributing to its
occurrence.

The population in this study consisted of 102 female adolescents in grades 7 and 8
at SMPN 2 Ciruas. From this population, a total of 100 adolescent girls were selected
using the total sampling method. According to Notoatmodjo [40], analytical studies
using a cross-sectional design generally require a minimum sample size of 30 to 100
respondents to ensure adequate representation and analytical validity. The use of total
sampling in this study aimed to include all individuals who met the inclusion criteria,
thereby enabling a comprehensive analysis and a more representative depiction of the
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factors influencing anemia among adolescent girls. The inclusion criteria comprised
female students aged 12 to 15 years who were enrolled at SMPN 2 Ciruas, understood
the objectives of the Aksi Bergizi program, expressed willingness to participate, and
were present during data collection. Furthermore, only participants in good health and
not undergoing treatment for chronic illnesses were included to ensure that the meas-
urements of hemoglobin levels and nutritional status accurately reflected their physio-
logical condition. Exclusion criteria consisted of adolescents currently receiving med-
ical treatment or medication, as well as those absent during the data collection pro-
cess, as these factors could compromise the validity and completeness of the collected
data.

Based on these criteria, all eligible participants were included in the analysis using
a total sampling technique to ensure that the study results provided a comprehensive
and representative overview of the factors associated with anemia among adolescent
girls. However, two respondents were excluded because they were undergoing medi-
cal treatment, resulting in a final sample of 100 participants. The selected sample is
considered representative of the adolescent female population in Serang Regency, as
all respondents were middle school students within the working area of the Ciruas
Public Health Center, one of the active implementers of the Aksi Bergizi program.
The selection of SMPN 2 Ciruas was conducted in coordination with the Serang Re-
gency Health Office to ensure that the study accurately reflected the local conditions
of adolescent girls. The respondents, aged 12—15 years, came from various socioeco-
nomic backgrounds consistent with the general characteristics of adolescents in Se-
rang Regency [16]. Although the study was conducted at a single school, the similari-
ty between the sample profile and regional demographic data indicates that the find-
ings remain relevant in representing the condition of adolescent girls in the study area.

The instruments used in this study were designed to collect complete, valid, and
relevant data aligned with the research objectives. Respondent identity information
was obtained using a structured form containing details such as name, age, grade lev-
el, and birth order within the family. This form was also used to document anthropo-
metric measurements and anemia status, including body weight, height, hemoglobin
levels (Hb), and body mass index (BMI), calculated using the standard formula based
on weight and height. Knowledge and attitudes regarding anemia and iron supplemen-
tation were assessed through a researcher-developed questionnaire. The knowledge
instrument consisted of multiple-choice questions, while the attitude instrument uti-
lized a Likert scale. Prior to the main study, the questionnaire underwent validity and
reliability testing at MTs Assalam with a sample of 30 respondents. The validity test
results showed that the correlation coefficient (r-count) for the knowledge question-
naire ranged from 0.512 to 0.823, and for the attitude questionnaire from 0.478 to
0.802. Since all r-count values exceeded the r-table value of 0.361, both instruments
were declared valid. Reliability testing produced Cronbach’s Alpha values of 0.871
for knowledge and 0.854 for attitude, indicating high internal consistency and excel-
lent reliability. Additionally, to record daily food consumption over the previous 24
hours, participants completed a dietary recall form documenting the type, portion, and
frequency of food consumed. This data provided a detailed overview of eating pat-
terns, supporting the assessment of adolescent girls’ dietary habits.
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The Aksi Bergizi Program, which involves nutrition education, iron tablet con-
sumption, and physical activity, is expected to reduce the incidence of anemia com-
monly experienced by adolescent girls. Data were analyzed using the Chi-Square test
to examine the relationship between factors such as knowledge, dietary patterns, iron
supplement tablets compliance, and nutritional status with the incidence of anemia.
The hypotheses in this study are presented as follows.

Ho : No significant relationship was found between knowledge, attitudes, food
recall, compliance with iron and zinc supplement consumption, and body mass index
(BMI) with hemoglobin levels among adolescent girls in Serang District

Ha : There is a significant relationship between knowledge, attitudes, food recall,
compliance with iron supplement consumption, and body mass index (BMI) with
hemoglobin (Hb) levels among adolescent girls in Serang Regency.

3 Results and Discussion

Iron Supplementation Tablets are one of the government’s initiatives to reduce ane-
mia in pregnant women and adolescent girls. Iron Supplementation Tablets is a nutri-
tional supplement containing iron equivalent to 60 mg of elemental iron and 400 mcg
of folic acid. The distribution of Iron Supplementation Tablets to adolescent girls
aged 12-18 years is carried out through integrated nutrition programs in collaboration
with UKS (Unit Kesehatan Sekolah) or healthy schools. Reporting and recording the
number of Iron-Folic Acid Tablets received by adolescent girls can be conducted
independently through several media, including nutritional supplementation cards,
control cards, and the CERIA (Cegah Anemia Remaja Indonesia) application as a
digital monitoring system.

One of the implementations of the Gerakan Masyarakat Hidup Sehat (GERMAS)
is the Aksi Bergizi Program [35]. Nutrition is a key component and plays a central role
in achieving 13 of the 17 Sustainable Development Goals (SDGs). Improving nutri-
tion contributes to the achievement of many other goals that support national devel-
opment. Adolescent nutrition is particularly crucial, as many nutrition-related habits
formed during adolescence persist into adulthood. The main objective of intervention
programs such as the Aksi Bergizi Program is to increase the knowledge and aware-
ness of adolescent girls about the importance of nutrition and health, especially in
preventing anemia. In addition, this program promotes the regular consumption of
iron tablets, one of the most effective measures in preventing and addressing iron
deficiency anemia. According to the Ministry of Health [35], the steps for implement-
ing the Aksi Bergizi Program in schools include the formation of a school health team,
program socialization, routine implementation, evaluation, and supervision.

Knowledge is the result of a learning process in which individuals absorb infor-
mation through the five senses, such as sight and hearing [41]. In the context of ane-
mia, knowledge plays a crucial role in understanding its causes, effects, and preven-
tion, including the importance of iron supplement tablets consumption, which signifi-
cantly influences the effectiveness of intervention programs [42]. Research by
Masfufah et al. [43] demonstrates a significant relationship between knowledge levels
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and the incidence of anemia. Adolescent girls with low levels of knowledge are at
greater risk of developing anemia [24]. Therefore, increasing knowledge through
education is an essential step in the management of anemia. Nutrition education has a
significant influence on the balanced nutrition practices of adolescent girls, as their
level of knowledge directly shapes their attitudes and behaviors toward food selection
[44]. Therefore, a good level of knowledge not only enhances adolescents’ under-
standing of anemia prevention but also fosters the development of sustainable healthy
habits related to balanced nutritional intake and adherence to iron supplementation.

Attitude refers to an individual’s predisposition to respond to an object, idea, or
situation either positively or negatively. A positive attitude toward health serves as a
key foundation for promoting preventive behaviors, including efforts to reduce the
risk of anemia among adolescent girls. According to Pagiu [45], a favorable attitude
facilitates the adoption of healthy practices, such as consistent consumption of iron
supplement tablets. However, a study by Hevandari [26] found that although 80% of
respondents exhibited positive attitudes toward anemia prevention, only 48% consist-
ently implemented preventive measures. This discrepancy between attitudes and be-
haviors suggests the influence of external factors such as environmental support, die-
tary habits, and the availability of iron supplements in schools. Continuous nutrition
education is therefore essential to reinforce positive attitudes and translate them into
concrete behavioral changes. As emphasized by Magdalena and Hartoyo [46], attitude
formation should be supported through comprehensive strategies involving participa-
tory learning, regular monitoring of iron supplement tablets consumption, and motiva-
tional support from teachers and health professionals. Thus, fostering positive atti-
tudes toward anemia prevention requires not only adequate education but also active
collaboration among schools, families, and health institutions to build an enabling
environment that promotes healthy behaviors among adolescent girls.

Food recall is a method used to obtain an overview of an individual’s dietary pat-
terns by asking them to recall and report all foods and beverages consumed within the
past 24 hours [47]. This method plays an important role in managing anemia in ado-
lescent girls, as it provides information on nutrient intake related to anemia risk, such
as iron, vitamin C, folic acid, and protein [48]. Research indicates that low iron intake
and limited dietary diversity can increase the risk of anemia in adolescent girls [28].
Moreover, adolescents’ low awareness of the importance of iron-rich foods is often
compounded by unhealthy eating habits, such as excessive sugar consumption and
reliance on nutrient-poor processed foods [49]. Therefore, food recall data are used as
the basis for providing more specific nutrition education, promoting nutrient-dense
foods, and administering iron supplements as preventive or therapeutic measures
against anemia.

One important strategy for reducing the prevalence of anemia in adolescent girls is
the habit of regularly consuming iron supplement tablets or iron supplement tablets
consumption compliance. The Indonesian Ministry of Health recommends consuming
one iron supplement tablet per week for 52 weeks per year [7]. This practice is in-
tended to increase hemoglobin levels and prevent anemia. Research by Nurwijayanti
[37] reported that evaluations of iron supplement tablets consumption showed an
increase in positive attitudes toward iron supplement tablets intake, from 12.3% to
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47.7%. However, more intensive education and monitoring are required to ensure
consistency of this practice. Rahmawati and Fauziah [50] emphasize that active
school involvement in supervision and motivation plays a crucial role in improving
adherence to iron supplement tablets consumption among adolescent girls. Further-
more, the effectiveness of the program is strongly influenced by continuous monitor-
ing and consistent follow-up for students who have not yet developed regular con-
sumption habits [46]. Consequently, the successful implementation of iron supple-
mentation initiatives must be supported by behavioral reinforcement strategies, a con-
ducive school environment, and a sustainable evaluation mechanism to effectively
reduce the prevalence of anemia among adolescents [51], [52].

Nutritional status is a key indicator of an individual’s health, determined by the
balance between nutritional intake and the body’s needs. In adolescent girls, nutri-
tional status is assessed using the Body Mass Index (BMI) for age [30]. The Body
Mass Index (BMI) is a calculation used to determine whether an individual’s weight
is proportional to their height. The BMI-for-age (BMI/U) categories, according to
Meita et al. (2023), are as follows: (1) Very Thin: < -3 SD, (2) Thin: -3 SD to < -2
SD, (3) Normal: -2 SD to 1 SD, (4) Overweight: > 1 SD to 2 SD, and (5) Obese: > 2
SD. Nutritional status plays a vital role in determining overall health and the risk of
various diseases, including anemia among adolescent girls. An imbalance between
nutritional intake and the body’s physiological needs can lead to metabolic disturb-
ances that affect hemoglobin synthesis and oxygen transport in the bloodstream. Ado-
lescents with poor nutritional status are more susceptible to deficiencies in iron, folic
acid, and vitamin B12—micronutrients essential for red blood cell production—
whereas excessive nutritional status can impair iron metabolism due to increased sys-
temic inflammation [53]. Therefore, regular monitoring of nutritional status through
BMI-for-age (BMI/U) measurements is an important strategy in preventing anemia
and promoting the overall health and well-being of adolescents [18], [51].

The implementation of the Aksi Bergizi Program was conducted through several
structured stages, encompassing preparation and core activities. During the prepara-
tion stage, coordination was established with school administrators, healthcare per-
sonnel, and parents to determine the activity schedule. Educational materials on bal-
anced nutrition and anemia prevention were developed, accompanied by the provision
of iron tablets for participants and the preparation of facilities to support physical
activities, such as sports fields or gymnasiums. The core activities comprised three
key components: nutrition education, iron supplement tablets administration, and
physical exercise. Nutrition education was delivered by healthcare workers or trained
teachers, focusing on the importance of balanced nutrition, the risks of anemia, and
the benefits of iron supplementation. The educational content was presented interac-
tively through lectures, discussions, and audiovisual media. The administration of iron
supplement tablets was conducted routinely in accordance with the predetermined
schedule under the supervision of teachers or healthcare staff, and adherence to sup-
plementation was recorded in a monitoring logbook. The final component, physical
activity, was carried out at least once a week and included exercises such as aerobics,
light sports, or movement-based educational games. This activity aimed to enhance
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physical fitness while simultaneously supporting efforts to prevent anemia among
adolescent girls.

The results of the analysis of the relationship between knowledge, attitudes, food
recall, iron supplement tablets compliance, and BMI are presented in the following

table.
Table 1. The Relationship Between Knowledge and Anaemia
Knowle Anemia p-
dge Non-Anemia Anemia Total value
F % F % F %
Less 21 29,6 50 70,4 71 100,0 0,
Good 3 10,3 26 89,7 29 100,0 041
Total 24 24,0 76 76,0 100 100,0

Based on Table 1, the proportion of anemia was higher among adolescent girls
with good knowledge (89.7%) compared to those with poor knowledge (70.4%).
Conversely, the proportion of non-anemia was higher in the group with poor
knowledge (29.6%) than in those with good knowledge (10.3%). The statistical test
results showed a p-value of 0.041 (< 0.05), indicating a significant relationship be-
tween knowledge level and the incidence of anemia. Interestingly, anemia was more
prevalent among adolescents with good knowledge, which may be influenced by oth-
er factors such as an unbalanced diet, low compliance with iron supplementation, or
underlying health conditions. These findings suggest that knowledge alone is not
sufficient to prevent anemia without corresponding behavioral changes and appropri-
ate nutritional practices.

Table 2. The Relationship Between Attitude and Anemia

Attitude Anemia p-
Non-Anemia Anemia Total value
F % F % F %

Negative 23 31,5 50 68,5 73 100,0 0,0

Positive 1 3,7 26 96,3 27 100,0 04

Total 24 24,0 76 76,0 100 100,0

Based on Table 2, the proportion of anemia was higher among adolescent girls
with a positive attitude (96.3%) compared to those with a negative attitude (68.5%).
Conversely, the proportion of non-anemia was higher in the group with a negative
attitude (31.5%) than in those with a positive attitude (3.7%). The statistical test re-
sults showed a p-value of 0.004 (< 0.05), indicating a significant relationship between
attitude and the incidence of anemia. Interestingly, anemia was more prevalent among
adolescents with positive attitudes, which may be attributed to other factors such as
low compliance with iron supplementation, poor dietary patterns, or underlying health
conditions. These findings suggest that a positive attitude alone is not sufficient to
prevent anemia without consistent nutritional behavior.
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Table 3. The Relationship Between Food Recall and Anemia

Food recall Anemia p-
Non-Anemia Anemia Total value
F % F % F %

Unbalance 21 29,6 50 70,4 71 100,0 0,041

Balance 3 10,3 26 89,7 29 100,0

Total 24 24,0 76 76,0 100 100,0

Based on Table 3, the proportion of anemia was higher among adolescent girls
with balanced food recall (89.7%) compared to those with unbalanced food recall
(70.4%). Conversely, the proportion of non-anemia was higher in the group with un-
balanced food recall (29.6%) than in those with balanced food recall (10.3%). The
statistical test results showed a p-value of 0.041 (< 0.05), indicating a significant rela-
tionship between food recall and the incidence of anemia. Interestingly, anemia was
more prevalent among adolescents with balanced food recall, which may be influ-
enced by factors such as low consumption of animal-based iron sources, poor compli-
ance with iron supplement intake, or nutrient malabsorption. These findings suggest
that balanced food recall in terms of quantity does not necessarily fulfill micronutrient
requirements if the quality of food sources is inadequate.

Table 4. The Relationship Between Iron Tablet Consumption Compliance with Anemia

Iron Tablet Non- Anemia
Consumption . Anemia Total p-value
Compliance Anemia
F % F % F %
Non-Compliant 23 31,5 50 68,5 73 100,0 0,004
Compliant 1 3,7 26 96,3 27 100,0
Total 24 24,0 76 76,0 100 100,0

Based on Table 4, the proportion of anemia was higher among adolescent girls who
compliant to iron supplement tablet consumption (96.3%) compared to those who did
not compliant (68.5%). Conversely, the proportion of non-anemia was higher in the
non-compliant group (31.5%) than in the compliant group (3.7%). The statistical test
results showed a p-value of 0.004 (< 0.05), indicating a significant relationship be-
tween iron supplement tablet consumption compliance and the incidence of anemia.
This finding is noteworthy, as anemia was more prevalent in the compliant group.
Possible contributing factors include the suboptimal quality and bioavailability of iron
in the tablets, insufficient duration of supplementation to improve hemoglobin levels,
or the presence of inhibitors of iron absorption, such as consuming tea or coffee near
the time of intake. These findings suggest that complianced to iron supplement tablet
consumption should be accompanied by education on proper intake methods and die-
tary improvements to maximize its effectiveness.
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Table 5. The Relationship Between Body Mass Index (BMI) and Anemia

BMI Anemia p-

Non-Anemia Anemia Total value
F % F % F %

Less 18 30 42 70 60 100 0,024

Normal 1 43 22 95,7 23 100
Overweight 0 0 5 100 5 100
Obesity 2 28,6 5 71,4 7 100
Total 24 24 76 76 100 100

Based on Table 5, the highest proportion of anemia was found in the overweight
group (100%), followed by the normal group (95.7%) and the obese group (71.4%).
In contrast, the highest proportion of non-anemia was observed in the underweight
group (30.0%). The chi-square test results showed a p-value of 0.024 (< 0.05), indi-
cating a significant relationship between BMI and the incidence of anemia.

The results of the analysis support the alternative hypothesis (Ha), in which all var-
iables show a significant relationship with the incidence of anemia (p < 0.05).
Knowledge levels and positive attitudes do not always correlate directly with lower
anemia prevalence. The data indicate that some adolescents with good knowledge and
attitudes still experience anemia, possibly due to inconsistent consumption of iron
supplement tablets, unbalanced dietary patterns, or other underlying health factors.
This suggests that knowledge and attitudes alone are not sufficient to prevent anemia
without being translated into actual nutritional behaviors. Dietary patterns, as assessed
through food recall, also showed a significant relationship with anemia. However,
cases of anemia were still found among adolescents with balanced food recall. This
highlights that food quality—not just quantity—plays an important role, for instance,
low consumption of animal protein or eating habits that inhibit iron absorption.

Compliance with iron supplement tablet consumption shows a similar pattern. Cas-
es of anemia were still found among the compliant group, which may be influenced
by improper consumption methods (e.g., taking the tablets too close to beverages that
inhibit iron absorption) or insufficient duration of consumption to significantly in-
crease hemoglobin levels. Therefore, technical education on the correct consumption
of iron supplement tablets needs to be emphasized. Nutritional status factors meas-
ured by BMI were also found to be significant. Anemia was identified across different
BMI categories, including both normal and overweight groups, indicating that propor-
tional body weight does not automatically reflect adequate micronutrient status. This
highlights the importance of assessing nutritional status comprehensively, not only
from an anthropometric perspective but also in terms of dietary quality.

Based on the findings related to the implementation and impact of the Aksi Bergizi
Program on the incidence of anemia among adolescent girls, further efforts are re-
quired to ensure the program’s sustainability and long-term effectiveness. According-
ly, systematic monitoring and evaluation activities were conducted as essential com-
ponents to measure the program’s success and identify areas for improvement in fu-
ture implementations. The monitoring and evaluation process was designed to assess
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both the effectiveness of program delivery and its continuity over time. Monitoring of
iron supplement tablets consumption was carried out by documenting student adher-
ence in monitoring logbooks, which were reviewed monthly to evaluate progress and
consistency of intake. In addition, adolescents’ knowledge and behaviors related to
nutrition and anemia prevention were assessed through structured questionnaires to
determine changes in attitudes and understanding following participation in the pro-
gram. Teachers and healthcare personnel were responsible for compiling periodic
reports that summarized the implementation progress and outcomes. The results of
these evaluations were subsequently discussed during school coordination meetings to
serve as the basis for program improvement and follow-up actions, ensuring that the
Aksi Bergizi Program operates more effectively and sustainably in the future.

Overall, these findings confirm the hypothesis that knowledge, attitudes, dietary
patterns/food recall, iron tablet consumption compliance, and BMI are associated with
the occurrence of anemia. However, this association is influenced by the interaction
of multiple factors, indicating that preventing anemia requires a more comprehensive
intervention. Such interventions should include nutrition education, improvements in
dietary behavior, and continuous monitoring of compliance.

4 Conclusion

This study reveals that the occurrence of anemia among adolescent girls in Serang
Regency is closely associated with their level of knowledge, attitudes, dietary pat-
terns/food recall, iron tablet consumption compliance, and nutritional status as indi-
cated by BMI. Although some adolescents demonstrate good knowledge and atti-
tudes, these factors alone are not sufficient to prevent anemia without proper iron
supplement tablet consumption behavior and a balanced diet. These findings highlight
the importance of interventions that go beyond education and are supported by con-
tinuous monitoring, evaluation, and assistance to ensure that the Aksi Bergizi program
becomes more effective in reducing the prevalence of anemia among adolescent girls.
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