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ABSTRACT: Iron deficiency anemia remains a pervasive public 
health issue, particularly affecting adolescent girls in low  and 
middle income countries. This review aimed to evaluate the 
effectiveness, challenges, and implementation strategies of 
school based iron supplementation programs targeting this 
population. A narrative review methodology was employed, 
involving comprehensive searches of academic databases 
including PubMed, Scopus, and Google Scholar for peer 
reviewed studies from the past five years. Keywords such as 
"iron supplementation," "adolescent girls," and "school based 
programs" guided the selection process. 
Findings indicate that both daily and weekly iron 
supplementation improve hemoglobin and serum ferritin levels, 
with daily regimens often producing superior outcomes. 
Regional variations in nutritional status, health infrastructure, 
and sociocultural factors significantly affect program 
effectiveness. Adherence is influenced by maternal education, 
peer and teacher support, and the presence of side effects. Peer 
support networks and school based supervision are effective in 
increasing adherence. Cognitive benefits, including enhanced 
memory, attention, and academic performance, were 
consistently linked to improved iron status. Despite these 
benefits, barriers such as inconsistent supply chains, social 
stigma, and inadequate stakeholder engagement persist. 
Addressing these requires multi sectoral collaboration, tailored 
educational interventions, and sustained policy commitment. 
This review supports the integration of iron supplementation 
within school health programs as a key strategy to improve 
adolescent health and educational outcomes globally. 
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INTRODUCTION 

Iron deficiency anemia (IDA) remains one of the most persistent nutritional disorders affecting 

adolescents, particularly girls, across the globe. The condition is characterized by a reduced level of 

hemoglobin due to inadequate iron intake or absorption, which significantly impairs the oxygen 
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carrying capacity of the blood. Adolescents are especially vulnerable due to the increased iron 

requirements prompted by rapid growth, the onset of menstruation, and dietary inadequacies. Recent 

global estimates show that approximately 24% of adolescents are affected by anemia, with prevalence 

rates exceeding 50% in several low  and middle income countries (LMICs) (Riddle et al., 2019). In 

particular, Southeast Asia and sub Saharan Africa present high prevalence rates, often surpassing 35% 

among female adolescents (Manikam, 2021; Mwakishalua et al., 2024). 

The challenge is especially dire in specific regions. For instance, national level surveys and regional 

analyses in Bangladesh report anemia rates among school aged girls as high as 38%, attributed to 

multiple interrelated factors including inadequate dietary iron, poor health services, and socio 

economic disadvantages (Williams et al., 2020). In sub Saharan Africa, studies indicate that IDA affects 

as many as 62% of children and adolescents, a consequence of chronic nutritional deficiencies 

compounded by the prevalence of parasitic infections and other diseases (Chaparro & Suchdev, 2019). 

This epidemiological pattern underscores the global health community's need to prioritize IDA 

interventions in these regions. 

The implications of IDA go far beyond hematological concerns. Numerous epidemiological and 

cognitive development studies demonstrate that adolescent girls with anemia exhibit poorer cognitive 

performance, higher absenteeism rates, and significantly reduced academic outcomes compared to 

their non anemic counterparts (Chen et al., 2022; Nampijja et al., 2022). These cognitive effects 

manifest as impaired attention, learning capacity, memory, and psychomotor development. IDA 

during adolescence, a critical period for educational advancement, thereby hinders both immediate 

academic success and long term socio economic outcomes. Furthermore, these limitations can 

perpetuate intergenerational cycles of poverty, as affected adolescents are less likely to complete 

schooling or access stable employment opportunities. 

Health consequences of IDA are similarly multifaceted. Affected adolescents are more likely to 

experience fatigue, weakened immunity, and increased susceptibility to infectious diseases, all of which 

contribute to diminished quality of life (Keats et al., 2019; Putri et al., 2021). The co-occurrence of 

IDA with conditions such as malaria and hookworm infection in LMICs further exacerbates morbidity 

and complicates treatment efforts. Consequently, IDA represents not only a nutrition related issue but 

also a broader public health challenge that intersects with disease burden, access to education, and 

healthcare delivery systems. 

To mitigate these challenges, several countries have implemented school based iron supplementation 

programs targeting adolescent girls. These interventions leverage the school environment as a 

consistent and structured platform for delivery, thereby optimizing reach and compliance. In 

Indonesia, for example, female students receive iron tablets every Friday as part of a national strategy 

initiated in 2014 (Rahayu et al., 2017). This initiative aims to provide both anemic and non-anemic 

students with preventive supplementation while also integrating educational components. Similar 

strategies have been implemented in cities like Samarinda, where daily iron tablets are distributed 

alongside health education efforts (Wisnuwardani et al., 2023). These examples illustrate the potential 
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of school based programs to deliver comprehensive, multi-faceted interventions that address both 

knowledge gaps and biological deficiencies. 

Elsewhere, countries such as Brazil have introduced robust iron supplementation programs that link 

school attendance with regular health screenings and supplement provision (Paulino et al., 2021). 

These models are associated with notable reductions in anemia prevalence among adolescents. In 

contrast, many sub Saharan African countries continue to face implementation barriers, including 

insufficient funding, logistical challenges, and limited intersectoral collaboration (Abou, 2023; 

Chaparro & Suchdev, 2019). Despite broad consensus on the effectiveness of such interventions, their 

success remains highly context dependent. 

However, even in countries where supplementation programs exist, challenges persist. Adherence to 

supplementation regimens among adolescents is often inconsistent, undermining program 

effectiveness. Barriers to adherence include lack of awareness about the importance of iron, social 

stigmas, limited parental involvement, and logistical hurdles related to supply chain management and 

distribution (Saydam, 2017; Shaban et al., 2020). Nutritional interventions, when not paired with 

adequate educational outreach and community engagement, frequently fail to achieve their intended 

impact. Furthermore, many adolescents, particularly in rural and marginalized communities, lack 

access to iron rich foods, thereby diminishing the potential synergistic effects of supplementation 

(Aggarwal et al., 2020). 

The presence of parasitic infections such as soil transmitted helminths, which exacerbate iron loss, 

presents an additional barrier. Deworming initiatives are essential components of anemia control but 

are often absent from school health programs, especially in resource constrained settings (Mabrouk et 

al., 2022; Munira & Viwattanakulvanid, 2024). Without such integrative approaches, the biological 

benefits of iron supplementation may be significantly compromised. Furthermore, limited monitoring 

and evaluation mechanisms in many countries lead to inconsistent results and hinder efforts to scale 

successful interventions (Hirosawa et al., 2022). 

Despite growing interest and active implementation of school based iron supplementation programs, 

existing literature highlights notable gaps in research and practice. While many studies document 

hemoglobin improvement following supplementation, few provide insights into the long term 

adherence patterns, sustainability of outcomes, or integration with broader educational and public 

health systems. For example, in a study conducted in Iran, only 22% of students adhered to 

supplementation regimens despite wide distribution efforts (Alami et al., 2020). This highlights 

systemic weaknesses in follow up and reinforces the need for comprehensive monitoring frameworks. 

Moreover, although several reviews address either biological outcomes or educational interventions 

independently, few narrative or systematic reviews adequately examine the intersection of these 

components. The systematic review by Jalambo et al. (2018) revealed that nutrition education can 

enhance health outcomes, yet its integration with supplementation programs remains inconsistent 

(Jalambo et al., 2018). There is also insufficient attention to the socio cultural determinants of program 
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success, such as family support, gender norms, and local beliefs about health and nutrition, which 

often dictate program engagement (Khammarnia et al., 2016). 

The objective of this narrative review is to synthesize and critically evaluate existing literature on 

school based iron supplementation programs aimed at preventing and managing IDA among 

adolescent girls. Particular attention will be paid to the effectiveness of supplementation on 

hematologic outcomes, factors influencing adherence, implementation challenges, and the role of 

supportive educational interventions. The review seeks to identify successful models of 

implementation and analyze contextual factors that facilitate or hinder program success across diverse 

geographic settings. 

This review will focus on adolescent girls aged 10 to 19 years in LMICs, with specific case examples 

drawn from Southeast Asia, sub Saharan Africa, and Latin America. These regions are selected based 

on their high burden of adolescent anemia and the presence of school based intervention programs. 

By analyzing diverse program implementations and outcomes, this review aims to provide actionable 

insights for policy makers, program designers, and educators involved in adolescent health and 

nutrition initiatives. 

 

METHOD 

This study adopts a narrative review approach to critically examine the effectiveness, implementation 

challenges, and adherence factors related to school based iron supplementation programs among 

adolescent girls. A comprehensive literature search was conducted using three major academic 

databases: PubMed, Scopus, and Google Scholar. The search targeted studies published within the 

past five years to ensure relevance and currency of findings in the context of adolescent anemia 

interventions. 

The search strategy employed a combination of predetermined keywords and Boolean operators to 

optimize specificity and breadth. The core keywords included "iron supplementation," "adolescent 

girls," "school based programs," "anemia," "nutritional intervention," "young women," "educational 

interventions," "health education," and "Fe tablets" or "iron tablets." These terms were strategically 

combined using Boolean strings such as ("iron supplementation" OR "Fe tablets" OR "iron tablets") 

AND ("adolescent girls" OR "young women") AND ("school based programs" OR "educational 

interventions" OR "nutritional intervention" OR "health education") to retrieve a comprehensive set 

of relevant studies. 

Inclusion criteria were established to encompass peer reviewed studies focusing on adolescents aged 

10 to 19 years, specifically those examining iron supplementation, nutritional education, or health 

programs delivered within school or community settings. Studies were selected based on their 

reporting of outcome measures such as hemoglobin levels, anemia prevalence, nutritional knowledge, 

or adherence to supplementation. Systematic reviews and meta analyses meeting these criteria were 
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also included. Excluded were studies unrelated to adolescents, those that lacked empirical data, non-

English publications, and those failing to address relevant health outcomes. 

To ensure methodological rigor and reliability, a multi stage screening process was employed. Titles 

and abstracts were initially reviewed to assess relevance, followed by a full text evaluation of shortlisted 

articles. Four independent reviewers participated in the selection process, applying the inclusion and 

exclusion criteria consistently. Emergent themes across the selected studies were synthesized to 

identify recurring patterns in program implementation, adherence factors, and the integration of 

educational strategies. The findings offer insights into the operational effectiveness of school based 

iron supplementation and its implications for adolescent health outcomes. 

 

RESULTS AND DISCUSSION 

Effectiveness of IFA Supplementation 

Recent studies have underscored the efficacy of iron and folic acid (IFA) supplementation in 

improving hemoglobin and serum ferritin levels among adolescent girls. Particularly, daily 

supplementation has consistently shown greater improvements compared to weekly regimens. A 

community based intervention in Maharashtra, India, demonstrated that daily IFA significantly 

increased hemoglobin levels compared to weekly doses, although both interventions were beneficial 

(Kore et al., 2022). This finding is echoed in Silva Neto et al. (2018), who concluded that daily 

supplementation enhances serum ferritin levels more robustly (Silva‐Neto et al., 2018). Furthermore, 

a randomized controlled trial emphasized that adherence is typically higher with daily supplementation 

protocols, possibly due to simplified routine and better recall (Htet et al., 2019). 

Regional differences have also emerged as significant determinants of program success. In sub Saharan 

Africa, where anemia prevalence is exceedingly high, iron supplementation has produced more 

pronounced hematological improvements (Pattrakornkul et al., 2021). Contrastingly, in regions with 

moderate anemia prevalence and better nutritional baselines, such as parts of Latin America, the 

impact of supplementation may be less dramatic (Adler et al., 2020). These discrepancies are often 

linked to socio economic status, dietary diversity, and healthcare infrastructure. Sociocultural factors 

such as awareness and acceptance of supplementation further influence effectiveness. For instance, 

Ghana's integration of school based iron supplementation into broader health policies yielded notable 

reductions in anemia rates (Alizadeh & Salehi, 2016). 

 

Adherence to Supplementation 

Adherence to iron supplementation is a complex issue influenced by socio demographic, personal, 

and interpersonal dynamics. Higher maternal education and parental occupation have been positively 

associated with compliance. Adolescents whose mothers had greater health literacy demonstrated 
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higher levels of adherence (Feriyanti et al., 2022). Internal factors such as personal motivation, 

perceived benefits, and knowledge about anemia also play a crucial role (Isnaini et al., 2024). 

Interpersonal support, particularly from teachers, peers, and family, has consistently been linked to 

improved adherence. In Ethiopia, adolescents receiving encouragement from family members were 

significantly more compliant (Daba et al., 2024). 

Peer support and structured school supervision have emerged as powerful facilitators. In Ghana, peer 

led initiatives encouraged daily supplement intake through mutual reminders and shared responsibility, 

yielding improved compliance (Gosdin et al., 2020). Likewise, Sudfeld et al. (2020) reported enhanced 

adherence when school staff actively monitored iron intake (Sudfeld et al., 2020). These findings 

suggest that integrated school health systems, coupled with peer engagement, can form a sustainable 

adherence model. Programs with dedicated health educators or school coordinators foster 

environments where adolescent girls are both educated and supported in managing their 

supplementation routines (Nayina et al., 2024). 

 

Side Effects and Barriers 

Despite the effectiveness of IFA supplementation, side effects remain a major deterrent to adherence. 

Gastrointestinal complaints such as constipation, nausea, and abdominal pain are the most frequently 

reported symptoms (Daba et al., 2024). Over half of the participants in Daba's study indicated side 

effects as the primary reason for non-compliance. Additional concerns, including perceived changes 

in menstrual patterns such as heavier flow, were psychological barriers that further reduced adherence 

(Hidayanty et al., 2024). These findings suggest that addressing both physiological and psychosocial 

concerns is essential for sustaining long term adherence. 

Programmatic barriers also constrain effective implementation. Erratic supplement supply has been a 

recurrent issue, especially in low resource settings like Zimbabwe, where supply chain disruptions 

compromised the consistency of distribution (Mahundi et al., 2021). Inadequate nutrition education 

among students and caregivers contributes to low understanding and undervaluation of 

supplementation programs. Social stigma and misinformation such as associating iron tablets with 

medication for serious illness also hinder uptake (Vidal et al., 2024). In several cases, reluctance to 

acknowledge anemia or to participate in supplementation programs has been linked to broader cultural 

norms around health and body image (Ge et al., 2023). Thus, effective programs must prioritize 

reliable logistics, community education, and culturally sensitive communication strategies. 

 

Cognitive and Educational Outcomes 

The cognitive benefits of iron supplementation among adolescents are increasingly well documented. 

A systematic review by Samson et al. (2022) demonstrated consistent improvement in cognitive 

functions such as attention, memory, and academic performance following iron interventions (Samson 
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et al., 2022). Similarly, Chen et al. (2022) found that oral iron supplementation positively impacted 

cognitive outcomes, particularly in LMICs where dietary iron intake is often insufficient (Chen et al., 

2022). The enhanced iron status facilitated better school performance, offering a dual benefit in both 

health and educational domains. 

Bahati et al. (2023) confirmed these findings in Tanzania, where weekly iron supplementation 

improved working memory and attention spans among school going adolescent girls (Bahati et al., 

2023). This cognitive improvement directly translated into improved academic engagement and 

outcomes. These outcomes highlight the potential for iron supplementation to reduce educational 

disparities by enhancing school participation and performance. 

The physiological basis for these cognitive benefits lies in iron's role in oxygen transport and 

neurotransmitter synthesis. Iron is essential for hemoglobin production, which in turn ensures 

adequate oxygen supply to brain tissues. Moreover, iron influences the synthesis of neurotransmitters 

like dopamine, which are crucial for attention and motivation (Bidwalker & Sridevi, 2024). Iron 

deficiency during adolescence can impair neural development, leading to long term cognitive delays 

and poor academic achievement (Kumar et al., 2020). These mechanisms reaffirm the importance of 

addressing iron deficiency as a means of supporting cognitive development. 

 

Comparison with Other Countries 

Implementation strategies for school based iron supplementation programs vary significantly across 

LMICs. Ghana stands out for its success in combining weekly IFA distribution with community health 

education, significantly reducing anemia prevalence (Gosdin et al., 2021). In Indonesia, while health 

benefits have been recorded, logistical challenges and poor adherence persist, indicating a need for 

stronger policy integration and community engagement (Khammarnia et al., 2016). 

Burundi offers a notable example through the Tubaramure initiative, a comprehensive maternal and 

child health program that integrates iron supplementation with nutrition counseling. Hasan et al. 

(2022) noted that the program's multi sectoral approach, including community mobilization and 

parental education, substantially increased the uptake and effectiveness of supplementation (Hasan et 

al., 2022). These examples underscore the value of aligning supplementation programs with broader 

public health initiatives to increase sustainability and impact. 

Diverse policy frameworks and stakeholder participation significantly affect program outcomes. In 

India, the Adolescent Girls Anemia Control Program benefits from centralized planning and multi-

level stakeholder involvement, contributing to its nationwide success (Sedlander et al., 2019). 

Conversely, countries like the Philippines and Brazil have encountered issues due to fragmented 

stakeholder engagement and a lack of cohesive national policies (Roque, 2023). Nigeria presents a 

contrasting model, with cross sectoral collaboration between schools and healthcare services fostering 

more integrated and effective supplementation delivery (Schultz et al., 2024). 
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In summary, while many countries have successfully implemented school based iron supplementation 

programs, their effectiveness depends largely on contextual factors including policy support, 

educational outreach, and stakeholder coordination. Best practices from countries with integrated, 

well supported frameworks can inform the development and refinement of supplementation initiatives 

in other settings, ultimately contributing to global efforts to reduce iron deficiency anemia in 

adolescent populations. 

 

Comparison of Findings with Previous Systematic Reviews 

The findings from this narrative review align with previous systematic reviews that underscore the 

importance of iron supplementation in improving both physical and cognitive outcomes among 

adolescent girls. Salam et al. (2016) emphasized the significance of nutrition based interventions, 

particularly iron supplementation, in elevating hemoglobin levels and improving mental performance 

(Salam et al., 2016). These benefits were confirmed in the present review, which revealed that iron 

supplementation contributes meaningfully to improvements in academic engagement, attention span, 

and memory. However, this review also introduces a deeper contextual dimension by exploring how 

socio economic and cultural variables influence the uptake and efficacy of such interventions a 

perspective largely absent from earlier works. 

While Neuberger et al. (2016) focused on the biological need for iron screening prior to 

supplementation, their study gave limited consideration to programmatic and cultural barriers to 

adherence (Neuberger et al., 2016). In contrast, this review identifies low compliance rates, often 

driven by side effects, lack of understanding, and poor program delivery, as critical limitations to 

program success. Moreover, this review incorporates stakeholder dynamics and systemic variables, 

offering a comprehensive assessment that bridges the biological, educational, and operational aspects 

of supplementation programs. 

 

Systemic or Structural Factors Contributing to Program Success or Failure 

Systemic and structural dimensions significantly determine the outcomes of school based iron 

supplementation efforts. National health policies that mandate regular IFA distribution and allocate 

sufficient budgetary support provide a robust platform for widespread implementation. In Ghana, the 

development of a dedicated national program that integrated iron supplementation within existing 

school health structures proved effective in lowering anemia rates (Miranda et al., 2019). The presence 

of a multi sectoral framework involving education and health ministries facilitated coordinated 

delivery, accountability, and scale. 

On the contrary, logistical inefficiencies including irregular supply chains, insufficient training for 

educators, and underfunded distribution mechanisms have contributed to the failure of programs in 

many LMICs. Without reliable systems for transportation and delivery of supplements, even well 
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designed programs may not reach their intended beneficiaries. This limitation is exacerbated by weak 

monitoring systems that do not consistently track distribution or adherence metrics, leading to a lack 

of actionable feedback for program improvement. 

Furthermore, community engagement emerges as an essential structural component. In contexts 

where parents, teachers, and local health officials are actively engaged, adolescent girls report higher 

rates of compliance and understanding. Indonesian programs that incorporate community outreach 

and participatory education sessions have shown moderate success in enhancing awareness and 

overcoming cultural taboos around supplementation (Miranda et al., 2019). Educational inclusion, 

whereby students are taught about the importance of iron as part of the school curriculum, amplifies 

the impact of these programs. Therefore, sustainable iron supplementation requires not only medical 

provision but also policy, educational, and community alignment. 

 

Stakeholder Engagement Across National Programs 

Stakeholder engagement determines both the reach and effectiveness of supplementation programs. 

Countries with institutionalized, cross sectoral cooperation, such as India, have demonstrated strong 

outcomes. India’s Adolescent Girls Anemia Control Program benefits from structured partnerships 

among health ministries, school authorities, and civil society organizations. These partnerships create 

mechanisms for regular feedback, policy adjustment, and resource mobilization. 

In contrast, nations like the Philippines, where stakeholder engagement is fragmented, face persistent 

implementation challenges. The absence of clear delineation of roles, overlapping responsibilities, and 

inconsistent communication among stakeholders hinders program scale and sustainability. These 

experiences highlight the importance of designing governance mechanisms that ensure shared 

responsibility, streamlined communication, and active participation from diverse stakeholder groups. 

Programs without such engagement often rely on the discretionary motivation of individual educators, 

leading to variability in implementation and inconsistent outcomes. 

 

Policy Recommendations and Interventions Based on Evidence from Multiple Contexts 

Building upon the empirical evidence presented, several policy directions emerge as instrumental to 

strengthening the impact of school based iron supplementation programs. Firstly, integrating nutrition 

education into formal school curricula can improve adolescent understanding of anemia and its 

consequences. Education facilitates informed decision making and has the potential to reshape health 

behaviors over time. Sanghvi et al. (2023) have shown that culturally tailored education significantly 

improves adherence rates by making interventions more relatable and acceptable (Sanghvi et al., 2023). 

Secondly, enhancing community involvement, particularly by engaging parents and local leaders, 

fosters a culture of shared responsibility. As demonstrated in Burkina Faso (Compaoré et al., 2018), 
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community buy in correlates with increased compliance and reduced stigma. Public awareness 

campaigns can dispel misconceptions surrounding iron supplementation and encourage proactive 

health seeking behaviors. 

Thirdly, peer support networks offer a viable strategy to boost compliance. Students who receive 

reminders and encouragement from classmates are more likely to adhere to their supplementation 

regimen. This social model can be institutionalized through school clubs or student health councils 

that promote a collective sense of accountability. 

Fourth, ensuring a consistent and accessible supply of supplements is crucial. Governments should 

invest in logistics infrastructure and digital inventory tracking systems that mitigate stock outs and 

delivery delays. Arënliu et al. (2019) emphasized that supply consistency is often the linchpin of 

successful intervention (Arënliu et al., 2019). 

Additionally, a multi sectoral approach remains indispensable. Collaboration among ministries of 

health, education, and nutrition fosters integrated program delivery and maximizes resource efficiency. 

Examples from Ghana and India affirm that such alliances support broader coverage and long term 

viability. These partnerships also enable aligned messaging and comprehensive intervention strategies 

that address iron deficiency from multiple angles. 

Regular monitoring and evaluation are necessary to ensure program responsiveness and effectiveness. 

By institutionalizing monitoring frameworks, policymakers can continuously improve implementation 

strategies based on real time data and health outcomes. Evaluation metrics should include hemoglobin 

levels, adherence rates, cognitive performance, and student feedback to ensure a holistic 

understanding of program impact. 

Lastly, policies should be flexible and adaptive to local contexts. Variability in anemia prevalence, 

dietary habits, and cultural attitudes necessitates tailored interventions. Rather than applying a uniform 

model, policymakers should use local data to guide program design and adjust components to reflect 

ground realities. 

This review is limited by the availability of high quality longitudinal studies that comprehensively track 

both adherence and educational outcomes over time. While many studies document short term 

improvements in hemoglobin levels, fewer explore long term academic and health trajectories. 

Moreover, regional differences in data availability and language barriers may have restricted the 

inclusion of relevant non English sources. These limitations point to the need for more consistent 

global reporting standards and expanded research efforts in underrepresented regions. Future reviews 

could benefit from incorporating primary qualitative data to better capture the lived experiences and 

perceptions of adolescent participants. 

 

The findings of this review underscore the need for more integrated, community based, and context 

specific interventions in addressing iron deficiency anemia among adolescents. There is a strong 
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imperative for governments and international organizations to invest in cross sector collaboration and 

innovation in health education. Future research should focus on longitudinal impacts of 

supplementation, the effectiveness of digital adherence tools, and culturally sensitive strategies to 

enhance program ownership. Expanding the evidence base in these areas will contribute to more 

resilient health systems and improved adolescent well being globally. 

 

CONCLUSION 

This narrative review highlights the significant benefits of school based iron supplementation 

programs in improving the health and academic performance of adolescent girls, particularly in low  

and middle income countries. The findings reveal that both daily and weekly iron and folic acid 

supplementation can lead to notable increases in hemoglobin and serum ferritin levels, with daily 

regimens showing superior outcomes in some contexts. Adherence remains a critical challenge, 

influenced by factors such as gastrointestinal side effects, cultural perceptions, inadequate parental and 

peer support, and inconsistent supplement availability. Systemic barriers, including weak policy 

frameworks, logistical limitations, and fragmented stakeholder engagement, further complicate 

implementation. 

The review emphasizes the need for integrated strategies that address these challenges through school 

based education, peer support systems, community involvement, and robust policy alignment across 

sectors. It also underscores the vital role of cognitive and academic improvements linked to better 

iron status, reinforcing the importance of such programs in enhancing long term educational 

outcomes. To advance these efforts, future research should prioritize longitudinal evaluations of 

adherence, cognitive impacts, and implementation strategies tailored to local contexts. Policymakers 

should focus on multi sectoral coordination, consistent supply chains, and culturally sensitive 

education campaigns. Overall, school based iron supplementation represents a promising and 

necessary intervention for tackling iron deficiency anemia, with implications for both public health 

and educational equity. 
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