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Abstract  Background: Anemia remains a significant 

public health problem among adolescent girls, particularly 

in developing countries. In Indonesia, Islamic boarding 

schools represent a unique setting where the prevalence of 

anemia is high and adherence to weekly iron–folic acid 

(IFA) supplementation as a preventive program is often 

suboptimal. Understanding the behavioral determinants of 

anemia prevention is crucial for improving compliance. 

Methods: A qualitative descriptive study with a 

phenomenological approach was conducted in an Islamic 

boarding school in Makassar, Indonesia, identified as 

having a high prevalence of anemia based on prior school 

health screening records. Participants were 14 female 

students (16–18 years) and five teachers selected 

purposively. Data were collected through in-depth 

interviews, transcribed verbatim, coded thematically using 

MAXQDA 24, and analyzed based on TPB constructs: 

attitudes, subjective norms, and perceived behavioral 

control. Results: The findings revealed limited knowledge 

of anemia and the preventive role of IFA supplementation, 

with many students associating anemia primarily with 

fatigue and dizziness. Perceptions of susceptibility and 

seriousness were low, and adherence to the recommended 

weekly IFA tablet regimen was inconsistent, often limited 

to when tablets were distributed at school. Significant 

barriers included unpleasant side effects, forgetfulness, and 

lack of self-efficacy, while social support from teachers 

and parents was insufficient. Information sources such as 

peers, teachers, and social media served as cues to action 

but were not strong enough to sustain behavioral change. 

Conclusion: Adolescent girls in Islamic boarding schools 

demonstrated low awareness and irregular practices of 

anemia prevention. Educational interventions grounded in 

the TPB framework, combined with consistent 

school-based weekly IFA (WIFAS) implementation and 

family involvement, are needed to strengthen motivation, 

social support, and self-efficacy in preventing anemia. 

Keywords  Anemia Prevention, Adolescent Girls, 

Weekly Iron–Folic Acid Supplementation (WIFAS), 

Islamic Boarding School, Theory of Planned Behavior 
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1. Introduction 

Anemia is a condition that occurs when the hemoglobin 

(Hb) level in the blood is low (less than 12 g/dL) and is 

most commonly associated with iron deficiency, although 

anemia is multifactorial and may also reflect folate and/or 

vitamin B12 deficiency, inflammation/infection, or other 

causes [1]. Hemoglobin functions to bind oxygen and 

distribute it to all body tissues, including muscles and the 

brain, so that they can function properly [2]. In 2018, the 

prevalence of anemia among adolescent girls in Indonesia 

reached 48.9% [3]. To determine whether an adolescent 

girl has anemia, a hemoglobin (Hb) level examination is 

essential [4]. 

Various factors can cause anemia. Direct causes include 

nutritional status, diet, deficiencies of certain substances, 

especially iron (Fe), and also folate and vitamin B12, 

menstrual patterns, and parasitic infections [5]. Indirect 

causes include a lack of knowledge and negative attitudes 

about anemia, demographic characteristics (such as 

parental education, family income, and housing 

characteristics), and the consumption of unsafe food [5]. 

Several studies have also shown a relationship between 

Body Mass Index (BMI) and the incidence of anemia, 

where a low BMI is associated with an increased incidence 

of anemia in adolescent girls [6]. 

Weekly iron–folic acid (IFA) supplementation delivered 

as a school-based preventive program is an essential 

strategy to prevent anemia among adolescent girls in 

settings with a high prevalence of anemia [7]. Although 

national coverage in Indonesia reached 76.2% in 2018, 

actual compliance remains very low. Only about 1% of 

adolescents regularly consume the recommended 52 iron 

tablets per year [8]. In South Sulawesi Province, the Aksi 

Stop Stunting program promotes weekly IFA tablet 

consumption every Friday across 24 districts, but local 

coverage and compliance data remain undocumented [9]. 

The high prevalence of anemia among adolescent girls 

suggests that current prevention strategies, including 

weekly IFA supplementation programs, are not yet fully 

effective [10]. The prevalence of anemia in Islamic 

boarding schools is high, reaching 45.34% at Darul Aman 

and similar rates elsewhere. Low compliance with weekly 

IFA supplementation is linked to limited knowledge, 

discomfort from tablets, and poor understanding of the 

program’s preventive purpose and benefits [11]. Therefore, 

interventions are needed that not only emphasize the 

distribution of weekly IFA tablets but also provide 

nutrition education, promote the formation of healthy 

eating habits, and facilitate regular consumption 

monitoring [12]. The combination of school-based IFA 

supplementation and improved dietary quality is expected 

to significantly increase hemoglobin levels and support 

efforts to reduce the prevalence of anemia in adolescent 

girls, especially in Islamic boarding schools. 

Various factors influence adolescent girls' compliance 

with consuming weekly IFA tablets, including their ability 

to control their behavior, parental education and income 

levels, support from family, teachers, and peers, as well as 

knowledge about anemia and the benefits of IFA 

supplementation and an iron-rich diet [13]. In addition, 

access to information, adequate sanitation facilities (such 

as the availability of healthy toilets), and healthy 

adolescent nutritional habits also act as protective factors 

against the risk of anemia [14]. 

This study applies the Theory of Planned Behavior (TPB) 

to explore anemia prevention behaviors among adolescent 

girls through participation in the school-based weekly IFA 

supplementation program. TPB explains that behavior is 

driven by intention, influenced by attitude, social norms, 

and perceived behavioral control. Attitude reflects belief in 

the benefits of supplementation, while social support and 

self-confidence affect adherence. The TPB has been 

proven effective in predicting and improving preventive 

health behaviors, including supplement compliance [15]. 

Therefore, the selection of the TPB in this study is highly 

relevant to explaining and modifying the behavior of 

weekly IFA tablet adherence consumption among 

adolescent girls in Islamic boarding schools, especially in 

Makassar City. 

2. Search Method 

2.1. Study Design 

This study employed a qualitative descriptive design 

with a phenomenological approach to explore the 

experiences, perceptions, and beliefs of adolescent girls 

and educators (ustazahs/teachers) regarding the 

implementation of anemia prevention programs in Islamic 

boarding schools. The study was conducted at an Islamic 

boarding school in Makassar City, which was identified as 

having a relatively high prevalence of anemia among its 

female students based on routine hemoglobin screening 

records conducted through the school health program in 

collaboration with the local primary health center 

(puskesmas). The location was selected purposively based 

on the Islamic boarding school's active involvement in the 

school-based weekly iron–folic acid (IFA) 

supplementation program and its access to a population of 

adolescent girls aged 12–18 years. 

2.2. Theoretical Framework 

The interview guide was developed using the Theory of 

Planned Behavior (TPB), which includes attitudes, 

subjective norms, and perceived behavioral control. This 

framework was chosen for its proven effectiveness in 

explaining and predicting preventive health behaviors, 

such as adherence to weekly iron–folic acid (IFA) 

supplementation as a preventive program [16]. The 
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interview guide was adapted from prior TPB-based health 

behavior interview instruments and literature on adolescent 

anemia prevention, and was first tested through content 

validation by experts and a readability test on three 

adolescent girls to refine the question structure and probing 

techniques. 

2.3. Participants 

Research informants were selected purposively based on 

the following inclusion criteria: female adolescents aged 

15–18 years who attend and reside in Islamic boarding 

schools (santriwati; female boarding school students), and 

female Islamic teachers who actively teach and participate 

in health education activities. The total number of 

participants consisted of 14 female Islamic students and 

five female Islamic teachers. The determination of the 

number of participants was based on the principle of data 

saturation, which occurs when the interview no longer 

yields new, relevant information. 

2.4. Data Collection Procedures 

Data were collected through 30–45 minute in-depth 

interviews at the Islamic boarding school using a structured 

interview guide. Interviews were conducted by trained 

public health researchers who were not part of the school 

staff to minimize social desirability bias, and all sessions 

were recorded, transcribed, and conducted with informed 

consent after explaining the study’s purpose. Ethical 

approval was obtained from the Faculty of Public Health, 

Hasanuddin University (No. 

3113/UN4.14.1/TP.01.02/2024). 

2.5. Data Analysis 

Data were analyzed through transcription, data reduction, 

and thematic coding using MAXQDA 24. Two researchers 

independently coded an initial subset of transcripts, 

discussed discrepancies to reach consensus, and refined the 

codebook iteratively. Themes were classified based on 

TPB constructs—attitudes, subjective norms, and 

behavioral control—followed by interpretation to identify 

patterns in anemia prevention behaviors among students. 

2.6. Data Validity and Reliability 

Data credibility was ensured through researcher 

involvement, triangulation, and member checking 

(participants reviewed summaries of key interpretations to 

confirm accuracy). Dependability was maintained via 

systematic documentation and analytical software, while 

transferability was supported by detailed contextual 

descriptions of the study setting and participants to enable 

readers to judge applicability to other boarding school 

contexts. 

3. Results 

The participants consisted of 14 female boarding school 

students (santriwati; aged 15–18 years) and 5 female 

teachers (ustazah), all from an Islamic boarding school in 

Makassar. All participants were actively involved in the 

school environment and had direct or indirect experiences 

with the school-based weekly iron–folic acid (IFA) 

supplementation program. 

Further analysis of the interview data identified six 

major themes: 1) knowledge about anemia, 2) perceptions 

of vulnerability, seriousness, and threat of anemia, 3) 

barriers, benefits, and confidence in consuming weekly 

iron–folic acid (IFA) tablets as a prevention program, 4) 

information sources and IFA tablet consumption practices, 

5) health education and awareness about anemia, and 6) 

behavior change and support for healthy habits. 

The findings reveal gaps in health literacy, low risk 

perception, irregular weekly IFA tablet use, and barriers 

like side effects and low self-efficacy. Support from 

schools, families, and peers was present but insufficient, 

highlighting the complex individual, social, and 

environmental factors influencing anemia prevention 

among adolescent girls in Islamic boarding schools (Table 

1). 

3.1. Knowledge about Anemia 

Most students demonstrated limited knowledge 

regarding anemia, generally perceiving it as “a lack of 

blood” that causes fatigue and dizziness. They often 

attributed anemia to lifestyle factors such as staying up late, 

insufficient sleep, and poor dietary habits. However, 

awareness of its medical causes, symptoms, and prevention 

strategies was minimal including a limited understanding 

that low hemoglobin can have multiple causes beyond iron 

deficiency. This was reflected in students’ statements, for 

example: “Most students understand that anemia is a lack 

of blood, but not all of them know the exact cause. I know 

anemia can cause dizziness and weakness, but I do not 

really understand the cause” (S.Rf). Another added, 

“Anemia means a lack of red blood cells, which causes 

weakness and sometimes blurred vision. I only know that, 

but I don’t know how to prevent it” (S.Ic).  

3.2. Perceptions of Vulnerability, Seriousness, and 

Threat of Anemia 

Students showed varying perceptions of vulnerability to 

anemia. Some felt prone when tired or sleep-deprived: “I 

feel susceptible to anemia, especially when I am tired or 

sleep-deprived” (S.Rn). Others referred to friends’ 

experiences: “Some of my friends are also prone to anemia, 

especially those with heavy periods” (S.Zh). Some viewed 

it as mild—“For me, anemia isn’t too serious, just 

dizziness and weakness” (S.Ir)—while one highlighted its 

academic impact: “I take anemia quite seriously because it 

can affect my ability to learn” (S.Dn). 
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Table 1.  Sub-categories and Categories 

Topic Interview Results 

Knowledge about 

Anemia 

- Most students have limited knowledge about anemia, such as linking it to a lack of blood that causes fatigue 

and dizziness. - The causes of anemia are thought to be the habit of staying up late, lack of sleep, and an 

unbalanced diet. - Some students are unaware of the symptoms and how to prevent anemia. 

Perceptions of 

Vulnerability, 

Seriousness, and 

Threat of Anemia 

- Some students feel vulnerable to anemia, especially when they are tired and their immune system is low. - 

Some students consider anemia to be a mild condition, causing only mild fatigue. - Others feel that anemia only 

affects energy and concentration in learning, not to the point of being life-threatening. 

Barriers, Benefits, and 

Confidence in Drinking 

iron supplements 

- The main obstacle in consuming iron supplements is the bitter taste that causes nausea and a reluctance to 

consume it regularly. - Some students are not yet convinced to consume iron supplements regularly despite 

knowing its benefits in preventing anemia. - Some students still need reminders from parents or 

teachers/ustazah to take iron supplements regularly. 

Information Sources 

(Cues to Action) and 

iron supplements 

Drinking Practices 

- Information about anemia and iron supplements was received from various sources, including schools, 

parents, peers, and social media. - Although they had taken iron supplements, none of the students did so 

regularly every week. - Iron supplements were only provided at the Islamic boarding school, generally once or 

twice a month. - The students were aware that iron supplements were available at the health center, but none of 

them actively took it from the drugstore or purchased it from the pharmacy. 

Health Education and 

Education about 

Anemia 

- Education on anemia and its prevention is still limited, especially in Islamic boarding schools. - Students 

suggested more seminars and structured information on nutrition, anemia prevention, and its impact. - Several 

students expressed the importance of linking health education with religious teachings to increase engagement. 

Behavior Change and 

Support for Healthy 

Habits 

- Students realized they needed to change their eating habits to focus more on vegetable and iron consumption. 

- Support from parents, peers, and educators was considered crucial in developing healthy eating habits. - 

Some students suggested using more engaging media, such as videos, to improve their health literacy. 

 

3.3. Barriers, Benefits, and Confidence in Taking 

Iron-Folic Acid Tablets  

Several barriers to regular weekly IFA tablet 

consumption were identified, particularly the bitter taste 

and nausea that discouraged adherence. For example, one 

student said, “I once felt nauseous and had a stomach ache 

after taking iron supplements, so I was a bit reluctant to 

take it again” (S.Rf). Another explained, “iron 

supplements are good for the body, they say it can increase 

blood, but its bitter taste makes me reluctant to take it 

regularly” (S.Ic). Beyond physical discomfort, 

motivational barriers also emerged: “Even though I know 

the tablets are beneficial, I often forget to take them 

because there’s no reminder or set schedule. Sometimes I 

even doubt whether I really need it” (S.Zh). Similarly, 

uncertainty about alternative strategies was expressed: 

“Iron-containing tablets can help prevent anemia, but I’m 

sometimes confused about whether I need to take them or 

whether I can just eat healthy food” (S.Rn) 

3.4. Information Sources (Cues to Action) and iron 

supplements Consumption Practices 

Students obtained information about anemia and weekly 

IFA tablets from schools, parents, peers, and social media, 

yet none reported taking supplements weekly. “I usually 

get information about anemia and iron supplements from 

teachers at Islamic boarding schools” (S.Zh). “We were 

informed through health seminars and announcements, but 

I mostly heard about it from my peers” (S.Rn). Social 

media also served as a reminder (S.Ic). However, intake 

was irregular: “I only took them when they were distributed, 

not regularly” (S.Rf), and “Sometimes I don’t take it if no 

one reminds me” (S.Nr) 

3.5. Health Education and Awareness about Anemia 

Health education on anemia in pesantren was seen as 

limited. Students wanted more structured learning, such as 

seminars and organized information: “We need more 

seminars and structured information about nutrition, 

anemia prevention, and its impact” (S.Rf). Others 

emphasized linking it to Islamic teachings: “It would be 

better if health education is linked with Islamic teachings” 

(S.Zh). This suggests that integrating medical and religious 

approaches could enhance engagement and adherence to 

weekly IFA supplementation. 

3.6. Behavior Change and Support for Healthy Habits 

Students acknowledged the need to change their eating 

habits, particularly by increasing the intake of vegetables 

and foods rich in iron. They also recognized the importance 

of social support in sustaining these changes and in 

supporting consistent participation in school-based weekly 

IFA supplementation. One participant stated, “Parents, 

peers, and teachers are very important in supporting us to 

build healthy eating habits” (S.Ic). 
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4. Discussion 

The findings of this study indicate that students’ 

knowledge about anemia remains limited and superficial. 

Most participants understood anemia merely as a 

condition of “lack of blood,” characterized by symptoms 

such as dizziness, weakness, and fatigue, without grasping 

its biomedical definition. Medically, anemia is defined as 

hemoglobin levels below normal, which impairs oxygen 

transport and disrupts physiological functions [17]. Such a 

limited understanding reflects weak behavioral beliefs 

within the Theory of Planned Behavior (TPB), which 

should ideally shape positive attitudes toward preventive 

actions. Without sufficient knowledge, students are 

unlikely to develop strong awareness or motivation to 

engage in effective anemia prevention behaviors within 

the boarding school environment, where daily routines, 

peer influence, and institutional meal provision shape 

health choices. 

Misconceptions regarding the causes of anemia further 

contribute to this gap. Many students associated anemia 

with lifestyle factors, such as staying up late or having 

poor sleep quality, while overlooking nutritional 

deficiencies, particularly iron, folate, and vitamin B12. 

Global evidence highlights that iron deficiency remains 

the leading cause of anemia among adolescent girls [18]. 

However, low hemoglobin does not indicate iron 

deficiency alone, and other etiologies may contribute (e.g., 

folate/vitamin B12 deficiency, infection/inflammation, or 

other conditions). Moreover, indirect causes such as 

chronic illness, blood loss, or impaired nutrient absorption 

were rarely acknowledged. This lack of nutritional 

literacy represents a barrier within TPB, since accurate 

knowledge is essential to build behavioral beliefs that 

foster intention and preventive practices, including 

adherence to an iron-rich diet [19]. 

Knowledge of iron-folic acid supplementation was also 

found to be insufficient. Although some students 

recognized that weekly iron–folic acid (IFA) tablets are 

provided as a preventive program, this understanding was 

not translated into consistent adherence. Perceived 

behavioral control appeared weak, as many relied on 

reminders from teachers or parents rather than 

self-initiative. Subjective norms were inconsistently 

reinforced, with parental and teacher support proving 

inadequate to normalize the recommended weekly IFA 

regimen. These findings are consistent with research 

showing that adherence to iron supplementation is strongly 

influenced by positive attitudes, supportive social norms, 

and self-efficacy [20]. Therefore, comprehensive 

school-based health education involving teachers and 

parents is essential, particularly if delivered through 

engaging approaches such as visual media and contextual 

storytelling, which have proven effective in other 

adolescent populations [21]. 

Students also reported obtaining information about 

anemia and supplementation from schools, peers, parents, 

and social media, illustrating the broad information 

ecosystem in which they are situated. However, much of 

this information was fragmented and not deeply 

understood, limiting its translation into preventive 

practices. Digital interventions show promising results; 

for instance, WhatsApp-based nutrition education has 

improved adolescent girls’ nutrient intake [22], while 

Instagram campaigns have enhanced knowledge and 

attitudes toward healthy eating [23]. Despite these 

opportunities, health education in Islamic boarding 

schools was mostly limited to occasional group lectures, 

which were insufficient to reinforce weekly IFA tablet 

consumption and build sustained intention beyond 

distribution days. 

The inconsistency between recommended practice and 

actual compliance further illustrates this challenge. 

Although all participants had consumed weekly IFA tablets, 

none adhered to the weekly regimen required by the 

national anemia prevention program. Tablet intake 

generally occurred only when distributed at schools or 

during health education sessions. Such reliance on 

institutional provision reflects weak internalization of 

preventive behaviors and low personal responsibility. 

Similar findings have been documented in other contexts, 

where insufficient and irregular education limited 

adherence [24]. In contrast, evidence from Vietnam 

demonstrated that weekly education and monitoring in 

schools significantly improved compliance and 

hemoglobin levels among adolescent girls [25,26]. 

Perceptions of vulnerability and seriousness also played 

a critical role in shaping preventive behaviors. While some 

students acknowledged feeling susceptible to anemia when 

fatigued or with low immunity, others trivialized it as a 

minor condition. This low perception of risk represents a 

significant barrier, as supported by studies in Ethiopia that 

link poor risk perception with weak preventive practices 

among adolescent girls [27]. Moreover, many participants 

were unaware of anemia’s long-term consequences, 

including pregnancy complications, low birth weight, and 

stunting. Prior research has shown that education 

emphasizing long-term health risks significantly enhances 

perceptions of seriousness and encourages healthier eating 

and supplementation behaviors [28,29]. In pesantren 

settings, where adolescents may have limited autonomy 

over food choices and rely on shared dining systems, risk 

communication should be paired with practical dietary 

guidance and feasible school-level supports. 

Barriers to adherence were not only cognitive but also 

physical and psychological. Students frequently mentioned 

the bitter taste and unpleasant side effects of weekly IFA 

tablets as reasons for irregular intake, findings that mirror 

reports from other developing countries where nausea and 

taste were primary reasons for non-compliance [11]. 

Psychological barriers such as forgetfulness, reluctance, 

and doubts about necessity further weakened adherence. 

Within the TPB framework, these factors reflect low 
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perceived behavioral control, which undermines the 

translation of intention into actual behavior [30]. Evidence 

suggests that interventions that improve both knowledge 

and self-confidence can substantially increase adherence, 

even doubling compliance compared to programs without 

such reinforcement [31]. 

Finally, cues to action and environmental support 

emerged as essential in shaping preventive practices. 

Information from schools, peers, and families acted as 

triggers, but these were insufficient without consistent 

reinforcement and enabling environments [32]. In addition 

to strengthening parental involvement, pesantren-based 

strategies should engage teachers/ustazah as normative 

role models, standardize a fixed weekly intake routine, and 

involve school food providers to improve access to 

iron-rich meals and supportive beverages/snacks that may 

reduce gastrointestinal discomfort. Strengthening parental 

involvement, engaging school food providers, and 

leveraging community-based services [33]. Educational 

messages should not only emphasize the benefits of 

supplementation but also address barriers and highlight the 

risks of neglect. Integrating TPB-based interventions that 

enhance attitudes, subjective norms, and perceived 

behavioral control offers a holistic strategy to foster 

intention and adherence. Such approaches have been 

validated to predict and improve up to 40% of health 

behaviors among adolescents [34], underscoring their 

relevance for anemia prevention in Islamic boarding 

schools. 

A summary of the research findings on anemia 

prevention behaviors among adolescent girls in Islamic 

boarding schools, analyzed using the Theory of Planned 

Behavior (TPB), is presented in Figure 1 (highlighting 

how attitudes, subjective norms, and perceived behavioral 

control shape intention and contribute to low weekly IFA 

adherence in this setting). 

Figure 1.  Summary of the research findings based on the Theory of Planned Behavior (TPB) 
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5. Conclusions 

Adolescent girls in Islamic boarding schools have 

limited knowledge, misconceptions about anemia, and 

irregular iron supplement use, hindered by low risk 

perception and weak social support. Strengthening 

prevention requires integrated education, consistent 

monitoring, and involvement of families, teachers, and 

health services within culturally relevant contexts to 

improve adherence and reduce anemia prevalence. 
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