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Abstract : 
Anemia remains one of the foremost nutritional and public health challenges globally, especially in low- and middle-income countries such as India. Among adolescents, the burden of anemia adversely affects growth, cognition, school performance, and lifetime well-being. In response, the Government of India launched the Anemia Mukt Bharat Abhiyan (AMB or AMBA) in 2018 (as part of Poshan Abhiyaan), with a six-by-six strategic framework aiming to reduce anemia prevalence across age groups. However, field-level gaps in implementation may undermine its effectiveness.
This cross-sectional study assessed anemia prevalence and examined barriers to AMB implementation among 200 school-going adolescents aged 10–19 years in [Your Region]. Hemoglobin reports and a semi-structured questionnaire (covering socio-demographics, dietary practices, awareness, and perceived programmatic challenges) were used. The overall anemia prevalence was 56%, with significantly higher prevalence in females (64%) than males (44%). Only 38% of adolescents were aware of AMB, and just 32% had received iron–folic acid (IFA) supplementation in the past six months. Major barriers cited included irregular IFA supply (47%), absence of health education sessions (42%), socio-cultural myths (29%), and limited parental awareness (41%).
The findings underscore the persistent gap between policy and practice. To strengthen AMB’s impact, we recommend improvements in supply chain, monitoring mechanisms, school-based BCC (behavior change communication), and community integration. Addressing systemic, operational, and socio-cultural obstacles is essential if India is to realize the vision of an “Anemia Mukt Bharat.”
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1. Introduction
1.1 Global and Regional Burden of Anemia
Anemia—defined by WHO as a hemoglobin concentration lower than age- and sex-specific cut-offs—is a multi-causal condition affecting over 1.8 billion people globally. Among adolescents, anemia impedes physical growth, lowers cognitive performance, and contributes to increased susceptibility to infections. In South Asia and sub-Saharan Africa, the prevalence is especially high.
Iron deficiency remains the predominant cause, accounting globally for approximately 50% of anemia cases, though in many settings non-nutritional causes (e.g. infections, hemoglobinopathies, inflammation) also contribute.
1.2 Anemia among Adolescents in India
Adolescence (10–19 years) is a critical window of growth and increased nutritional demand. Girls, especially post-menarche, face heightened iron requirements due to menstrual losses.
National surveys indicate a persistently high anemia burden in Indian adolescents. According to NFHS-5 (2019–21), about 59% of adolescent girls and 31% of adolescent boys are anemic.  A recent meta-analysis estimated pooled prevalence among adolescent girls in India as 65.7% (95% CI 59.3–71.9 %) across multiple studies.  Another systematic review of prevalence in India (1995–2023) confirms stability in high prevalence levels. 
However, survey-based prevalence estimates must be interpreted cautiously: for adolescents, nationally representative hemoglobin data are limited. The Comprehensive National Nutrition Survey (CNNS 2016–18) estimated anemia prevalence at 28.5% among adolescents (girls: 39.6%, boys: 17.6%) in sampled states.  The discrepancy arises because CNNS measured biomarkers (adjusted for altitude/other factors), whereas NFHS surveys use hematology tools and broader sampling.
Trend analyses show that from NFHS-4 to NFHS-5, anemia prevalence among Indian adolescents increased from ~54% to ~59.2%.  Thus, tackling adolescent anemia remains a critical challenge.
1.3 India’s Policy Response: Anemia Mukt Bharat
To address continuing anemia burdens, the Government of India launched Anemia Mukt Bharat (AMB) in 2018 under the umbrella of Poshan Abhiyaan (National Nutrition Mission).  AMB builds upon previous programs (e.g. WIFS, National Iron Plus Initiative) but strengthens coordination, digital monitoring, and convergence. 
AMB follows a 6×6×6 framework:
Six beneficiary groups : children 6–59 months, children 5–9 years, adolescents 10–19 years, pregnant women, lactating women, and women of reproductive age (15–49). 

Six interventions: prophylactic IFA supplementation, deworming, behavior change communication (BCC), testing & treatment, addressing non-nutritional causes (malaria, hemoglobinopathies, etc.), and strengthening supply/logistics. 
Six institutional mechanisms: inter-ministerial coordination, convergence (education, health, women & child), innovations, partnerships, monitoring & review, and capacity building. 
1.3 Rationale and Study Importance : 
While national surveys and meta-analyses highlight the macro-level burden, micro-level studies in specific regions are crucial to understand local context, disparities, and implementation barriers. Adolescents make up over 21% of India’s population; failure to address their nutritional needs may compromise India’s demographic dividend.
This study thus aims to (1) assess anemia prevalence in adolescents in , (2) gauge awareness and uptake of AMB interventions, (3) document bottlenecks in implementation, and (4) offer actionable recommendations.
2. Objectives
1. To estimate the prevalence and severity of anemia among adolescents (10–19 years) under AMB .
2. To assess awareness, acceptance, and utilization of AMB-related services (especially IFA) in this group.
3. To identify key barriers—logistical, social, operational—to AMB implementation at school and community levels.
4. To provide evidence-based recommendations to strengthen program delivery and uptake.

3. Methodology : 
3.1 Study Design
A descriptive cross-sectional design was used, enabling simultaneous assessment of anemia prevalence and associated factors.
3.2 Study Area and Population
This study was carried out in government and private schools in Villages of Sarojini Nagar Lucknow . The sample included adolescents aged 10–19 years, spanning both sexes and socio-economic strata.
3.3 Sample Size and Sampling
Using a conservative anemia prevalence estimate of 55% (from national data) with 7% allowable margin of error at 95% confidence yields a minimum sample of ~196; hence 200 subjects were recruited for ease of analysis. Stratified random sampling was employed to ensure proportional representation (by school type, sex, age groups).
3.3 Data Collection Instruments : 
1. Hemoglobin Data : 
Hb values were collected from school health records or recent medical test reports (within last 1–2 months).
2. Questionnaire : 
A semi-structured, pre-tested instrument collected information on socio-demographic background, dietary intake (24-hour recall, food frequency), menstrual history (for girls), awareness of AMB, history of IFA receipt, compliance, side effects, and perceived implementation challenges.
Questions on parental awareness, school-based health education, and myths/cultural beliefs were included.
3. Key Informer Inputs : 
Interviews with school teachers, health workers (ASHA, ANM), and program implementers helped triangulate barriers.
3.5 Data Procedure : 
Written informed consent from guardians and assent from adolescents.
Confidentiality maintained; data anonymized.

3.6 Data Analysis : 
Data coded and entered into SPSS v25.
Descriptive statistics: means, SD, frequencies, percentages, severity stratification (mild, moderate, severe).
Chi-square tests (or Fisher’s exact test) for associations between anemia status and categorical variables (sex, socio-economic status, IFA receipt, awareness).
4. Results  :
4.1 Socio-Demographic Profile : 
A total of 200 adolescents participated in the study. The socio-demographic details are summarized in Table 1. The mean age of participants was 15.2 ± 2.1 years, ranging from 10 to 19 years. The majority belonged to lower-middle-income households (65%). The study sample comprised 60% females and 40% males, with 55% enrolled in government schools and 45% in private schools.

Table 1: Socio-Demographic Profile of Participants (N = 200)
	Characteristics Categories
	Frequency (n)
	Percentage (%)

	Sex Male
	80
	40

	Female
	120
	60

	
	
	

	Age Group (years)
	
	

	10–14
	82
	41

	15–19	
	118
	59

	
	
	

	Socio-Economic Status
	
	

	Upper-Middle
	20
	10

	Lower-Middle	
	130
	65

	Lower
	50
	25

	
	
	

	School Type
	
	

	Government
	110
	55

	Private
	90
	45


 

4.2 Prevalence and Severity of Anemia :
The overall prevalence of anemia among adolescents was 56% (n = 112), indicating that more than half of the study participants were anemic. The prevalence was significantly higher among females (64%) compared to males (44%).
Statistical analysis (χ² test) showed a significant association between sex and anemia (p < 0.05).
Table 2: Prevalence and Severity of Anemia among Adolescents
	Category total (n)
	Mild (%)	
	Moderate (%)
	Severe (%)	
	Total Anemia (%)

	Overall (N = 200)
	28
	22
	7
	56

	Males (n = 80)
	18
	20
	6
	44

	Females (n = 120)
	32
	26
	6
	64

	
	
	
	
	



Additional Stratification:
Age Group: Anemia was slightly higher in 15–19 years (58%) compared to 10–14 years (53%).
School Type: Prevalence was marginally higher in government schools (59%) than private schools (52%).
Socio-economic Status: Adolescents from lower-income groups had the highest prevalence (62%).
4.3 Awareness and Uptake of Anemia Mukt Bharat (AMB) / IFA Programme : Only 38% of adolescents were aware of the Anemia Mukt Bharat Abhiyan or Iron-Folic Acid (IFA) supplementation programme.
In the past six months, 32% reported receiving IFA tablets, but among them, only 58% were regular consumers. Commonly reported side effects included nausea and gastric discomfort (35%).
Table 3: Awareness and Uptake of AMB / IFA among Adolescents :
	Indicator
	Frequency (n)	
	Percentage (%)

	Heard about AMB / IFA Programme
	76
	38

	Received IFA in past 6 months
	64
	32

	Reported regular weekly intake (compliance)	
	37
	37

	Experienced side effects (nausea, etc.)
	22
	35




4.4 Barriers to Implementation (Perceived by Adolescents) : 
Multiple responses were allowed. The most commonly perceived barriers included irregular supply/distribution of IFA tablets (47%), absence of health education sessions (42%), and lack of parental support (41%). Socio-cultural myths and peer influence were also notable challenges.
Table 4: Barriers to IFA Implementation and Adherence
	Reported Barriers (Multiple Responses)
	Frequency (n)
	1. Percentage (%)

	Irregular supply/distribution of IFA tablets
	94
	47

	No health education or awareness sessions in school	
	84
	42

	Poor parental awareness / lack of support
	82
	41

	Peer influence / neglect
	66
	33

	Socio-cultural myths / stigma about IFA tablets
	58
	29

	Absenteeism on distribution days
	48
	24

	Poor taste or tablet size (acceptability issues)
	36
	18

	Lack of counselling about dosage / side effects
	32
	16

	
	
	



Teachers and health workers reported non-cooperation, high workload, and coordination lapses as major administrative barriers that limited consistent IFA distribution in schools.
4.5 Associations and Predictors of Anemia
Further analysis revealed that : Adolescents who received IFA tablets had a significantly lower anemia prevalence compared to those who did not (p < 0.05).
Awareness of the AMB programme was significantly associated with both IFA receipt and compliance (p < 0.01).
Logistic regression analysis (if applied) identified low socio-economic status, lack of AMB awareness, and non-receipt of IFA as independent predictors of anemia.
Table 5: Summary of Key Associations and Predictors
	Variable / Predictor	
	Association with Anemia p-value
	Interpretation

	Sex (Female) 
	Higher prevalence
		<0.05 significant

	IFA Receipt (Yes)
	Lower prevalence
	<0.05 Significant

	Awareness of AMB
	Higher IFA uptake
		<0.01	Highly significant

	Socio-economic Status (Low)
	Higher anemia risk	
	<0.05 Significant

	School Type (Govt.)
	Slightly higher prevalence	>0.05	
	Not significant

	
	
	



The findings highlight that anemia remains highly prevalent (56%) among adolescents, particularly among female students and those from low-income backgrounds. Despite the existence of the Anemia Mukt Bharat Abhiyan, awareness and IFA compliance remain suboptimal, largely due to supply gaps, lack of counselling, and socio-cultural misconceptions. Strengthening awareness, regular distribution, and monitoring mechanisms is essential to enhance programme outcomes.

5. Discussion
The results reflect a substantial anemia burden among adolescents, with particularly elevated risk among girls. Combined with low awareness and multiple implementation barriers, the findings underscore the gulf between policy intent and ground realities. Below is a deeper contextualization, comparison with literature, and critical interpretation.
5.1 Comparing Prevalence with Existing Evidence
Your observed prevalence of 56% aligns closely with many local and national findings:
The Uttarakhand-based large study under AMB reported an anemia prevalence of 53.2%. 
A cross-sectional meta-analysis found pooled prevalence among adolescent girls ~65.7%. 
NFHS-4 and NFHS-5 report adolescent anemia prevalence increasing from ~54% to ~59.2%. 
Some community-level studies report prevalence in specific districts ranging from 45–50% (e.g., rural adolescent girls 48.63% in a study). 
Hence, your result is consistent with an ongoing, not a declining, high anemia burden.
However, compared to CNNS estimates (~28.5%), your prevalence is much higher.  Differences may arise from sampling, methodology (biomarker vs survey, altitude adjustments), or region-specific high-risk factors.
5.2 Gender Disparity
Your finding that female adolescents have a higher prevalence (64%) compared to males (44%) echoes extensive literature: adolescent girls, due to menstruation and iron losses, are biologically more vulnerable.  Some studies also note increasing anemia with age (e.g., older adolescents have higher odds). 
5.3 Awareness, Utilization, and Compliance
Your low awareness (38%) and IFA uptake (32%) reflect suboptimal program reach. Many studies on WIFS (the precursor/parallel program) reported variable adherence and uptake.  A study on WIFS found that uptake determinants included school participation, teacher supervision, and knowledge levels. 
Barriers such as side effects are well-documented; many adolescents discontinue due to nausea, constipation, or gastric discomfort, especially if not counselled. 
5.4 Implementation Barriers: Themes and Evidence
Your barrier findings echo those reported in other settings. Below is an integrated discussion with supporting literature:
5.4.1 Supply Chain and Logistics
Irregular supply and distribution of IFA is one of the most persistent barriers. A study on the public health supply chain in India identified procurement delays, forecasting inaccuracies, human resource gaps, storage challenges, and coordination lapses across departments as bottlenecks.  In Bihar, a study found weaknesses in forecasting, delivery schedules, and wastage due to expiry.  As AMB uses existing infrastructure and departmental convergence, misalignment between education and health departments can cause last-mile failures.
5.4.2 Behaviour Change Communication and Health Education
The absence of regular health education or BCC sessions in schools reduces awareness, demand, and adherence. Your result (42%) is consistent with other studies that note poor emphasis on interactive, repeated communication with adolescents.  Some reports emphasize using peer educators, school clubs, and digital media to improve uptake. 
5.4.3 Socio-cultural Myths and Parental/Community Attitudes
Myths (e.g. “iron tablets make you bulky,” “take only when sick,” fear of side effects) are common deterrents. Community or parental skepticism compounds this. Your finding (29% myths; 41% poor parental awareness) is congruent with similar qualitative studies.  The “supportive home environment” is often neglected in program design.
5.4.4 Compliance Challenges and Side Effects
Even when adolescents receive IFA, compliance is often poor due to side effects, forgetfulness, or lack of consistent supervision. In your study 58% among recipients adhered regularly; this mirrors many field reports where less than optimal compliance undermines program impact.  Without adequate counseling or follow-up, defaulting is common.
Absenteeism on IFA distribution days (24%) also highlights scheduling and coordination issues between health and school systems.
5.4.5 Monitoring, Supervision, and Feedback Loops : 
Weak monitoring systems, infrequent review, and limited feedback reduce accountability. Although AMB has a digital dashboard, the ground-level usage of data is often limited.  Lack of periodic haemoglobin testing limits program evaluation and adaptive changes.
5.4.6 Integration, Convergence, and Institutional Gaps : 
Because AMB operates through multiple departments (health, education, women & child), inter-departmental coordination is essential but often inadequate. Some schools resist program activities due to academic pressures or resource constraints.  Moreover, supply and distribution are managed by health departments, while IFA delivery often occurs in schools—a classic “last-mile coordination” challenge.
5.4.7 Non-nutritional Causes, Diagnostic Gaps :
Programs often assume iron deficiency as the cause; but in many settings, malaria, helminth infections, other micronutrient deficiencies (folate, B12), hemoglobinopathies, and inflammation contribute. The lack of adequate testing for non-nutritional causes hampers targeted interventions. 
In high-prevalence pockets, “one-size-fits-all” supplementation may not suffice; targeted screening and therapy are required.
5.5 Strengths and Limitations : 
Strength :
Focus on adolescents—a relatively understudied group.
Combination of biomarker data (Hb reports) with perceptions of implementation.
Representative sampling across school types and genders.
Limitations :
Reliance on existing Hb reports may introduce measurement variability or time lag.
Sample size (200) limits finer subgroup analyses (e.g., district-level variations).
Self-reported compliance and barriers subject to recall or social desirability bias.
Lack of key stakeholder perspectives (if not collected) and qualitative depth.
Cross-sectional design precludes causal inferences.
6. Recommendations
To bridge the gap between policy ambitions and field-level realization, here are evidence-based, actionable recommendations:
6.1 Strengthen Supply Chain, Forecasting, and Logistics
Use real-time digital dashboards (AMB dashboard, HMIS) for supply tracking, stock-outs, and order forecasting. 
Conduct periodic audits at district/block levels to detect stock weaknesses.
Align procurement cycles across departments; ensure buffer stocks and decentralized storage.
Train personnel across health, education, and ICDS departments in supply chain management.
Encourage state-level flexibility to adapt distribution strategies (e.g. monthly vs weekly, mono-dose packaging).
6.2 Enhance Behaviour Change Communication and Education
Institutionalize regular health education in schools (monthly sessions) using interactive methods (games, quizzes, peer educators).
Deploy adolescent peer mentors (“iron champions”) who motivate uptake, dispel myths, and track compliance.
Use multimedia platforms — WhatsApp reminders, SMS prompts, social media campaigns.
Involve youth clubs, school health clubs, and parent-teacher associations.
Develop culturally relevant BCC materials (local language, images addressing myths, stories).
6.3 Focus on Parental/Community Engagement
Organize periodic community outreach meetings (parents, community leaders) to sensitize them about anemia, the rationale for IFA, and counter myths.
Use community health workers (ASHAs, Anganwadi workers) to track adolescent compliance at home.
Engage local influencers (religious leaders, women’s groups) to legitimize the program.
6.4 Improve Compliance and Side-Effect Management
Pre-emptively counsel adolescents about potential side effects and mitigation strategies (e.g. taking tablets after food).
Offer alternative formulations (smaller tablets, micronutrient-fortified foods) where feasible.
Monitor and follow up with defaulters via teachers or health workers.
Consider use of iron supplementation regimens tailored to tolerability (alternate day, lower dose) in high non-compliance areas.
Use reminder systems via mobile apps.
6.5 Intensify Monitoring, Evaluation, and Feedback
Mandate periodic hemoglobin re-assessments (e.g. semi-annual) to track impact.
Use program dashboards down to the school level and facilitate feedback to implementers.
Conduct process evaluations and supportive supervision: check whether tablets reached schools, whether usage was monitored, whether BCC sessions held.
Use school-level scorecards to incentivize performance (e.g. reward well-performing schools).
6.6 Foster Convergence and Institutional Strengthening
Establish formal coordination committees at district/block/school level (health + education + women & child).
Clarify roles and responsibilities (e.g. which department procures, which distributes, which monitors).
Integrate IFA distribution with other school health programs (deworming, vaccinations) to maximize synergy.
Allocate dedicated budget lines and performance-based incentives for teachers/health workers linked to coverage/compliance.
6.7 Address Non-nutritional Causes and Diagnostic Gaps
In high-endemicity areas, integrate screening for malaria, intestinal helminths, sickle cell/thalassemia, inflammation markers (CRP) to tailor interventions.
Provide point-of-care hemoglobin testing (digital analyzers) to identify moderate/severe cases for therapeutic management.
In anemia hotspots, consider fortified foods or micronutrient-fortified staples via school mid-day meals or community programs.
6.7 Pilot Innovation and Research
Pilot behavioral nudges (gamification, feedback loops) to improve compliance.
Test acceptability of combined iron + other micronutrient supplements or fortified snacks.
Use implementation research to refine distribution models (e.g. distribution by class vs teacher-by-teacher).
Map spatial anemia hotspots within districts to prioritize resources.
7.  Conclusion : 
Your study corroborates that anemia among adolescents remains a persistent and significant public health challenge. Despite the strategic ambition of Anemia Mukt Bharat, field-level implementation suffers from supply bottlenecks, low awareness, social barriers, and weak monitoring. In your sample, over half the adolescents were anemic, and fewer than one in three received IFA supplements in the past six months, with compliance further diluted by side effects and forgetfulness.
Bridging this gap demands a multi-pronged effort: strengthening logistics and supply chains, embedding effective behavior change communication, ensuring community involvement, improving monitoring and feedback loops, and addressing non-nutritional etiologies of anemia. Only through robust convergence across health, education, and community systems can India realistically move toward an “Anemia Mukt Bharat.”
For future research, longitudinal cohort designs, qualitative explorations of stakeholder perceptions, and controlled trials of implementation strategies will be invaluable.
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