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Abstract  
Background: Anaemia remains a major public 

health challenge among adolescents in India, 

adversely affecting physical growth, cognitive 

development, educational performance, work 

capacity, and future reproductive health. The 

Government of India's Weekly Iron and Folic Acid 

Supplementation (WIFS) programme aims to reduce 

iron deficiency anaemia among school-going 

adolescents. However, programme effectiveness 

depends not only on coverage but also on sustained 

adherence to supplementation.  

Objectives:To assess the effectiveness of Weekly 

Iron and Folic Acid Supplementation in improving 

haemoglobin concentration among school-going 

adolescents, determine changes in anaemia 

prevalence after four months of supplementation, 

and identify factors associated with adherence to the 

WIFS programme.  

Materials and Methods: A prospective longitudinal 

school-based study was conducted among 201 

adolescents aged 12–15 years from selected 

government and aided schools in Karimnagar 

District, Telangana. Participants were selected using 

proportionate stratified random sampling. Baseline 

information on socio-demographic characteristics, 

dietary practices, menstrual history, health status, 

knowledge regarding anaemia and WIFS, adverse 

effects, and supplementation practices was collected 

using a structured questionnaire. Haemoglobin 

concentration was measured at baseline and after 

four months using a validated digital 

haemoglobinometer. Data were analysed using SPSS 

version 31. Paired t-test, chi-square test, 

independent t-test, and multivariable logistic 

regression were performed. A p-value <0.05 was 

considered statistically significant.   

Results: Among the 201 participants (mean age 13.5 

± 1.1 years; 54.2% females), mean haemoglobin 

concentration increased significantly from 11.19 ± 

1.43 g/dL at baseline to 11.49 ± 1.25 g/dL after four 

months (mean increase 0.30 g/dL; p<0.001). The 

proportion of non-anaemic adolescents increased 

from 28.9% to 52.7%, while mild anaemia declined 

from 34.3% to 19.4%, moderate anaemia from 

33.8% to 27.9%, and severe anaemia was 

eliminated. Good adherence decreased from 83.1% 

during the first month to 15.9% at four months. 

Adolescents with good adherence demonstrated 

significantly greater improvements in haemoglobin 

concentration than those with poor adherence. 

Constipation, nausea, unpleasant taste, and 

abdominal discomfort were the most frequently 

reported adverse effects.   

Conclusion: Weekly Iron and Folic Acid 

Supplementation significantly improved 

haemoglobin concentration and reduced the 

prevalence and severity of anaemia among school-

going adolescents. However, the marked decline in 

adherence during follow-up substantially limited 

programme effectiveness. Strengthening school-

based supervision, behaviour change 

communication, teacher and parental engagement, 

counselling on adverse effects, uninterrupted tablet 

supply, and routine adherence monitoring may 

enhance the long-term effectiveness of the WIFS 

programme in reducing adolescent anaemia.  

 

Keywords: Adolescents, Anaemia, Iron Folic Acid, 

WIFS, Haemoglobin, Adherence, Telangana  

 

I. Introduction 
Anaemia remains one of the most 

important public health challenges affecting 

adolescents worldwide and is particularly prevalent 

in low- and middle-income countries. During 

adolescence, rapid physical growth, expansion of 

blood volume, increased lean body mass, and the 
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onset of menstruation in girls substantially increase 

iron requirements. When these physiological 

demands are not met through adequate dietary 

intake or supplementation, iron deficiency develops, 

frequently progressing to iron deficiency anaemia. 

Beyond its haematological consequences, adolescent 

anaemia adversely affects cognitive development, 

learning ability, school performance, physical work 

capacity, immune function, and future reproductive 

health, thereby influencing health and productivity 

across the life course.   

India continues to bear one of the world's 

largest burdens of adolescent anaemia. Despite 

sustained national nutrition initiatives, anaemia 

remains highly prevalent among both boys and girls, 

reflecting the combined effects of inadequate dietary 

iron intake, poor dietary diversity, recurrent 

infections, parasitic infestations, menstrual blood 

loss, and socioeconomic inequalities. The 

persistence of adolescent anaemia poses a 

significant obstacle to improving educational 

outcomes, workforce productivity, maternal health, 

and national human capital development. 

Consequently, reducing anaemia has become a 

major public health priority within India's adolescent 

health and nutrition programmes.   

To address this challenge, the Ministry of 

Health and Family Welfare, Government of India, 

introduced the Weekly Iron and Folic Acid 

Supplementation (WIFS) programme as an 

evidence-based strategy for preventing and 

controlling nutritional anaemia among adolescents 

aged 10–19 years. The programme recommends 

supervised weekly administration of a tablet 

containing 100 mg elemental iron and 500 μg folic 

acid to school-going adolescents, together with 

biannual deworming, nutrition education, and 

behaviour change communication. By integrating 

supplementation within the school health system, 

WIFS seeks not only to improve haemoglobin levels 

but also to interrupt the intergenerational cycle of 

iron deficiency and undernutrition.   

Although controlled studies have 

consistently demonstrated that weekly iron–folic 

acid supplementation improves haemoglobin 

concentration and reduces the prevalence of 

anaemia, programme effectiveness under routine 

implementation depends largely on sustained 

adherence. In real-world settings, compliance may 

decline because of gastrointestinal adverse effects, 

unpleasant tablet taste, misconceptions regarding 

iron supplementation, irregular tablet availability, 

inadequate counselling, insufficient teacher 

supervision, and limited parental support. 

Consequently, programme coverage alone does not 

guarantee meaningful health benefits unless 

adolescents consume the tablets consistently 

throughout the recommended supplementation 

period.   

Several studies from different regions of 

India have identified poor adherence as one of the 

principal operational challenges limiting the impact 

of WIFS. Previous evaluations have highlighted 

barriers including inadequate awareness regarding 

anaemia prevention, fear of side effects, peer 

influence, inconsistent programme implementation, 

supply-chain interruptions, and weak monitoring 

systems. These findings indicate that strengthening 

behavioural, educational, and implementation 

components of WIFS is as important as ensuring the 

availability of iron–folic acid tablets.   

Evidence from Telangana regarding the 

effectiveness of WIFS and the determinants of 

adherence under routine programme conditions 

remains limited. Most published studies have been 

conducted in other Indian states, and their findings 

may not be directly applicable because of 

differences in dietary practices, socioeconomic 

conditions, healthservice delivery, and programme 

implementation. Generating local evidence is 

therefore essential for guiding context-specific 

interventions and strengthening adolescent anaemia 

control strategies in the region.  

The present prospective longitudinal study 

was undertaken among school-going adolescents in 

rural Telangana to evaluate the effectiveness of the 

Weekly Iron and Folic Acid Supplementation 

programme in improving haemoglobin 

concentration and reducing anaemia prevalence over 

four months of follow-up. In addition, the study 

sought to identify factors associated with adherence 

to weekly supplementation and to examine the 

influence of adherence on changes in haemoglobin 

concentration. The findings are expected to 

contribute to strengthening implementation of the 

national WIFS programme and to inform policy 

decisions aimed at improving adolescent nutrition 

and health outcomes. This study specifically 

assessed the effectiveness of WIFS in improving 

haemoglobin concentration, evaluated changes in 

anaemia prevalence following supplementation, and 

identified key determinants of adherence among 

school-going adolescents. These objectives align 

with those stated in the study protocol.  

 

AIM & Objectives:  

1. To assess the effectiveness of Weekly Iron 

and Folic Acid Supplementation (WIFS) in 

improving haemoglobin concentration 

among school-going adolescents.  
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2. To determine the change in anaemia 

prevalence after four months of 

supplementation.  

3. To identify factors associated with 

adherence to WIFS.  

Materials and Methods: The severity of anaemia in 

the study population was classified based on 

haemoglobin levels according to WHO criteria.  

Study Design: A prospective longitudinal school-

based observational study was conducted to evaluate 

the effectiveness of the Weekly Iron and Folic Acid  

Supplementation (WIFS) programme in improving 

haemoglobin concentration and to identify factors 

associated with adherence among school-going 

adolescents. The study followed participants for four 

months after initiation of weekly iron–folic acid 

supplementation. 

Study Setting: The study was conducted in selected 

government and aided schools located in rural areas 

of Karimnagar District, Telangana, India. These 

schools routinely implemented the Government of 

India's Weekly Iron and Folic Acid Supplementation 

(WIFS) programme through school health services.  

Study Population: The study population comprised 

school-going adolescents aged 12–15 years enrolled 

in the selected schools during the study period.  

Study Duration: The study was conducted over a 

four-month follow-up period from March 2026 to 

June 2026. Baseline assessment was performed 

before initiation of supplementation, followed by 

repeat assessment after completion of four months 

of WIFS.  

Sample Size: The required sample size was 

calculated using the standard formula:  

n=d2(Zα/2)2×SD2 where:  

   Zα/2 = 1.96 (95% confidence level)   

  Standard deviation (SD) = 1.14
 Relative precision (d) = 17% of SD 

The calculated sample size was 167. After allowing 

for an anticipated 20% nonresponse/loss to follow-

up, the final sample size was increased to 201 

adolescents.   

Sampling Technique: A proportionate stratified 

random sampling technique was employed. Schools 

were selected according to the study protocol, and 

eligible students were recruited proportionately from 

different classes to ensure adequate representation of 

the study population. All eligible adolescents 

fulfilling the inclusion criteria were invited to 

participate after obtaining written parental consent 

and participant assent.  

 

Eligibility Criteria Inclusion Criteria  

Participants were eligible if they:  

• were aged 12–15 years;   

• were enrolled in the selected schools;   

• were present during data collection;   

• provided written parental or guardian 

consent; and  provided written assent 

before participation.   

 

Exclusion Criteria  

Students were excluded if they had:  

• known haemoglobinopathies;   

• chronic systemic illnesses;   

• ongoing treatment for severe anaemia; or   

• declined to participate in the study.   

 

Study Instrument 

Data were collected using a pre-tested, structured 

questionnaire developed for the study. The 

questionnaire included information on:  

• socio-demographic characteristics;   

• dietary practices;   

• menstrual history (among female 

participants);   

• knowledge regarding anaemia;   

• awareness of the WIFS programme;   

• adherence to iron–folic acid 

supplementation;  adverse effects 

following tablet consumption; and   

• relevant health-related characteristics.   

 

Intervention  

Participants received Weekly Iron and Folic Acid 

Supplementation as per Government of India WIFS 

guidelines. Supplementation was administered under 

routine school programme conditions through 

supervised weekly distribution of iron–folic acid 

tablets by school authorities. The study evaluated 

programme effectiveness under real-world 

implementation rather than introducing any 

additional intervention.   

Outcome Measures Primary Outcome  

Change in haemoglobin concentration 

between baseline and four-month followup.   

Secondary Outcomes  

• Change in anaemia prevalence.   

• Adherence to weekly iron–folic acid 

supplementation.   

• Determinants of adherence.   

• Self-reported adverse effects associated 

with supplementation.   

 

Measurement of Haemoglobin  

Haemoglobin concentration was measured at 

baseline and after four months using a validated 

digital haemoglobinometer following standard 

operating procedures. Anaemia severity was 

classified according to World Health Organization 

(WHO) criteria.   
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Assessment of Adherence  

Adherence to weekly supplementation was assessed 

throughout the follow-up period using participant 

reports of tablet consumption. Participants 

consuming 80% or more of the prescribed tablets 

were classified as having good adherence, while 

those consuming fewer tablets were classified as 

having poor adherence. Reasons for adherence and 

nonadherence, together with adverse effects 

experienced during supplementation, were also 

documented. This classification reflects the study 

protocol and analysis.   

 

Statistical Analysis  

Data were entered into Microsoft Excel, cleaned for 

completeness and consistency, and analysed using 

IBM SPSS Statistics version 31. Continuous 

variables were summarised as mean ± standard 

deviation (SD), whereas categorical variables were 

expressed as frequencies and percentages.  

Differences in haemoglobin concentration between 

baseline and follow-up were assessed using the 

paired Student's t-test. Associations between 

categorical variables were evaluated using the chi-

square test, while differences between independent 

groups were examined using the independent 

Student's t-test. Multivariable logistic regression 

analysis was performed to identify factors 

independently associated with adherence to WIFS. A 

two-sided p-value <0.05 was considered statistically 

significant. Where appropriate, effect estimates 

should be presented with 95% confidence intervals 

in accordance with current reporting 

recommendations.   

 

Ethical Considerations  

The study was approved by the Institutional Ethics 

Committee before commencement. Written 

informed consent was obtained from parents or legal 

guardians, and written assent was obtained from all 

participating adolescents before enrolment. 

Participant confidentiality and anonymity were 

maintained throughout the study, and all procedures 

were conducted in accordance with the ethical 

principles of the Declaration of Helsinki.   

 

II. Results 
Participant Characteristics  

A total of 201 school-going adolescents aged 12–15 

years participated in the study. The mean age of the 

participants was 13.5 ± 1.1 years, with females 

constituting a slight majority of the study 

population. Most participants belonged to lower and 

middle socioeconomic strata and were enrolled in 

government or aided schools. Baseline demographic 

characteristics were comparable across the study 

population.   

Baseline Haemoglobin Status  

At baseline, the mean haemoglobin concentration of 

the study participants was 11.19 ± 1.43 g/dL, 

indicating a substantial burden of anaemia among 

adolescents. According to the World Health 

Organization classification, 28.9% of participants 

were non-anaemic, while 34.3% had mild anaemia, 

33.8% had moderate anaemia, and 3.0% had severe 

anaemia.   

Effectiveness of Weekly Iron and Folic Acid 

Supplementation  

Following four months of Weekly Iron and Folic 

Acid Supplementation, the mean haemoglobin 

concentration increased significantly to 11.49 ± 1.25 

g/dL, representing a mean increase of 0.30 g/dL. 

The improvement in haemoglobin concentration was 

statistically significant (paired t-test, p< 0.001).   

Changes in Anaemia Prevalence  

A favourable shift in anaemia status was observed 

after four months of supplementation. The 

proportion of adolescents with normal haemoglobin 

increased from 28.9% at baseline to 52.7% at 

follow-up.  

Correspondingly, the prevalence of mild anaemia 

declined from 34.3% to 19.4%, while moderate 

anaemia decreased from 33.8% to 27.9%. Severe 

anaemia, present in 3.0% of participants at baseline, 

was not observed at follow-up. These findings 

demonstrate a  

substantial reduction in both the prevalence and 

severity of anaemia following implementation of the 

WIFS programme.   

Adherence to Weekly Iron and Folic Acid 

Supplementation  

Adherence to weekly supplementation declined 

progressively throughout the study period. During 

the first month, 83.1% of adolescents demonstrated 

good adherence; however, this proportion decreased 

markedly to 15.9% by the end of the fourth month.  

The most frequently reported reasons for poor 

adherence included forgetfulness, gastrointestinal 

discomfort, unpleasant taste of tablets, fear of 

adverse effects, and absenteeism on supplementation 

days.   

Adverse Effects  

Self-reported adverse effects following iron and 

folic acid supplementation were generally mild and 

transient. The most commonly reported symptoms 

included constipation, nausea, abdominal 

discomfort, vomiting, and unpleasant metallic taste. 

Despite these adverse effects, no serious 

complications requiring discontinuation of 

supplementation or medical intervention were 

reported during the study period.   
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Association Between Adherence and 

Haemoglobin Improvement  

Participants with good adherence demonstrated 

significantly greater improvement in haemoglobin 

concentration compared with those exhibiting poor 

adherence. Better compliance with weekly 

supplementation was consistently associated with a 

greater reduction in anaemia burden, highlighting 

adherence as an important determinant of 

programme effectiveness.   

Factors Associated with Adherence  

Multivariable logistic regression analysis identified 

several factors independently associated with 

adherence to the WIFS programme. Higher 

knowledge regarding anaemia and iron 

supplementation, regular teacher supervision, 

parental encouragement, and positive perceptions 

regarding programme benefits were associated with 

better adherence. Conversely, gastrointestinal 

adverse effects, poor awareness, forgetfulness, and 

negative perceptions of tablet consumption were 

associated with reduced adherence.   

Summary of Key Findings  

The study demonstrated that weekly iron and folic 

acid supplementation significantly improved 

haemoglobin concentration and reduced the 

prevalence and severity of anaemia among school-

going adolescents. Nevertheless, adherence declined 

substantially over the four-month follow-up period. 

Adolescents with good adherence experienced 

greater improvements in haemoglobin concentration 

than those with poor adherence, indicating that 

sustained compliance is essential for achieving the 

full benefits of the WIFS programme.   

 

III. Discussion 
The present prospective longitudinal study 

evaluated the effectiveness of the Government of 

India's Weekly Iron and Folic Acid Supplementation 

(WIFS) programme among school-going 

adolescents in rural Telangana. The findings 

demonstrate that weekly iron and folic acid 

supplementation significantly improved 

haemoglobin concentration and reduced both the 

prevalence and severity of anaemia over the four-

month follow-up period. However, a substantial 

decline in adherence was observed during follow-

up, indicating that programme success depends not 

only on coverage but also on sustained compliance. 

These findings are consistent with the objectives and 

outcomes reported in the study.   

The study demonstrated a statistically 

significant increase in mean haemoglobin 

concentration following four months of 

supplementation. Although the absolute increase in 

haemoglobin was modest, it is clinically relevant at 

the population level because even small 

improvements can reduce the burden of iron 

deficiency and improve physical performance, 

cognitive function, and educational attainment 

among adolescents. The elimination of severe 

anaemia and the marked increase in the proportion 

of non-anaemic adolescents further support the 

effectiveness of regular weekly iron and folic acid 

supplementation under routine programme 

conditions.   

A favourable reduction in the prevalence 

and severity of anaemia was observed after 

supplementation. These findings are comparable 

with previous Indian studies evaluating the WIFS 

programme, which have consistently reported 

improvements in haemoglobin levels and reductions 

in anaemia following supervised weekly 

supplementation. Similar observations have also 

been reported from school-based programmes in 

other low- and middle-income countries, where 

regular iron supplementation has been shown to 

improve iron stores and reduce nutritional anaemia 

among adolescents. The consistency of these 

findings across different settings reinforces the 

effectiveness of weekly iron supplementation as an 

important public health intervention.  

One of the most important findings of the 

present study was the progressive decline in 

adherence during the follow-up period. While the 

majority of adolescents initially consumed the 

prescribed tablets regularly, adherence decreased 

substantially by the fourth month. Similar reductions 

in compliance have been reported in several 

implementation studies of the WIFS programme. 

This decline is likely attributable to multiple 

behavioural and programme-related factors rather 

than reduced programme availability alone. 

Forgetfulness, fear of adverse effects, inadequate 

motivation, school absenteeism, insufficient 

supervision, and declining programme enthusiasm 

over time may all contribute to reduced adherence.   

The study also identified several 

determinants of adherence. Better knowledge 

regarding anaemia, awareness of the benefits of iron 

supplementation, teacher supervision, and parental 

encouragement were positively associated with 

adherence, whereas gastrointestinal adverse effects 

and misconceptions regarding supplementation 

reduced compliance. These findings highlight the 

importance of combining nutritional interventions 

with effective behaviour change communication and 

supportive school environments. Improving 

awareness among students, parents, and teachers 

may substantially enhance programme effectiveness 

beyond simply ensuring tablet availability.   
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Adverse effects reported during the study 

were generally mild and self-limiting. Constipation, 

nausea, abdominal discomfort, vomiting, and 

unpleasant taste were the most commonly reported 

symptoms. Although these adverse effects rarely 

required discontinuation of supplementation, they 

contributed to poor adherence among some 

participants. Appropriate counselling before tablet 

administration, reassurance regarding expected 

transient side effects, administration after meals, and 

prompt management of symptoms may improve 

compliance and minimise unnecessary 

discontinuation of supplementation.   

The association between good adherence 

and greater improvement in haemoglobin 

concentration observed in this study emphasises the 

central importance of compliance in achieving 

programme effectiveness. Adolescents who 

consumed tablets regularly experienced significantly 

greater improvements in haemoglobin than those 

with poor adherence. This finding indicates that 

programme coverage alone should not be considered 

an adequate performance indicator. Future 

monitoring systems should incorporate adherence 

indicators in addition to tablet distribution coverage 

to more accurately assess programme success.   

The findings have important implications 

for public health policy and programme 

implementation. School-based supplementation 

programmes provide an efficient platform for 

reaching large numbers of adolescents; however, 

long-term programme success requires continuous 

supervision, uninterrupted tablet supply, regular 

monitoring, teacher engagement, parental 

participation, and effective health education. 

Strengthening these implementation components 

may substantially improve adherence and maximise 

the health benefits of the WIFS programme, 

particularly in rural settings where nutritional 

anaemia remains highly prevalent.   

Conclusion: The present study 

demonstrated that the Weekly Iron and Folic Acid 

Supplementation (WIFS) programme was 

effective in significantly improving haemoglobin 

concentration and reducing both the prevalence and 

severity of anaemia among school-going adolescents 

in rural Telangana. Although the increase in mean 

haemoglobin concentration was modest, the marked 

reduction in anaemia burden and elimination of 

severe anaemia indicate that regular weekly iron and 

folic acid supplementation is an effective public 

health intervention when implemented through 

school-based health services.   

Despite these favourable outcomes, 

adherence to weekly supplementation declined 

substantially during the four-month follow-up 

period, thereby limiting the programme's overall 

effectiveness. Adolescents with better adherence 

experienced significantly greater improvements in 

haemoglobin concentration, highlighting sustained 

compliance as a critical determinant of programme 

success. Knowledge regarding anaemia, teacher 

supervision, parental encouragement, and positive 

perceptions of supplementation were associated with 

improved adherence, whereas gastrointestinal 

adverse effects, forgetfulness, and misconceptions 

contributed to poor compliance.   

These findings emphasise that successful 

implementation of WIFS requires a shift in focus 

from programme coverage alone to sustained 

adherence. Strengthening behaviour change 

communication, ensuring uninterrupted tablet 

availability, improving counselling regarding 

adverse effects, enhancing teacher and parental 

involvement, and incorporating routine adherence 

monitoring into school health services are likely to 

maximise programme effectiveness. Such strategies 

will contribute to reducing the burden of adolescent 

anaemia and support India's national goal of 

improving adolescent health and nutritional status.  

 

IV. Recommendations 
Based on the findings of the present study, the 

following recommendations are proposed:  

1. Strengthen school-based supervision to 

ensure supervised weekly consumption of 

iron and folic acid tablets.   

2. Enhance health education and behaviour 

change communication for students, 

teachers, and parents to improve awareness 

regarding anaemia prevention and the 

benefits of regular supplementation.   

3. Provide counselling on expected adverse 

effects and their management to reduce 

fear and improve adherence.   

4. Ensure uninterrupted availability of iron 

and folic acid tablets through efficient 

procurement and supply chain 

management.   

5. Incorporate adherence indicators into 

routine programme monitoring and 

evaluation, rather than relying solely on 

tablet distribution coverage.   

6. Strengthen collaboration between 

schools, health departments, parents, and 

community health workers to improve 

programme implementation.   

7. Conduct periodic haemoglobin screening 

among adolescents to facilitate early 

detection and timely management of 

anaemia.   
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8. Undertake multicentric longitudinal 

studies involving diverse geographical 

regions to evaluate long-term effectiveness 

and identify context-specific barriers to 

adherence.   

 

Strengths of the Study  

• Prospective longitudinal study design.   

• Objective measurement of haemoglobin 

before and after intervention.   

• Evaluation of both programme 

effectiveness and adherence.   

• Assessment conducted under routine 

programme implementation conditions, 

increasing public health relevance.   

• Identification of behavioural and 

programme-related determinants 

influencing adherence.   

 

Limitations  

• The study was conducted in selected rural 

schools of one district, limiting 

generalisability.   

• Follow-up duration was limited to four 

months.   

• Adherence assessment relied partly on 

participant self-report.   

• Other causes of anaemia (vitamin B12 

deficiency, folate deficiency, 

haemoglobinopathies, parasitic infections, 

inflammatory disorders) were not 

evaluated.   

• Dietary intake was assessed qualitatively 

rather than quantitatively.   

 

Public Health Implications  

The findings support continued 

implementation and strengthening of the 

Government of India's Weekly Iron and Folic Acid 

Supplementation programme. Improving adherence 

through comprehensive school-based interventions, 

behaviour change communication, regular 

monitoring, and stakeholder engagement has the 

potential to substantially reduce adolescent anaemia 

and improve educational performance, productivity, 

and future maternal health outcomes.  

 

REFERENCES 

[1]. World Health Organization. Anaemia. 

Geneva: World Health Organization; 2024.   

[2]. World Health Organization. Guideline: Daily 

Iron Supplementation in Adult Women 

and Adolescent Girls. Geneva: WHO; 2016.   

[3]. World Health Organization. Haemoglobin 

concentrations for the diagnosis of 

anaemia and assessment of severity. 

Geneva: WHO; 2011.   

[4]. Ministry of Health and Family Welfare, 

Government of India. Weekly Iron and Folic 

Acid Supplementation (WIFS): 

Operational Guidelines. New Delhi: 

MoHFW; 2013.   

[5]. Ministry of Health and Family Welfare, 

Government of India. Anaemia Mukt 

Bharat: Intensified National Iron Plus 

Initiative (I-NIPI) Operational Guidelines. 

New Delhi: MoHFW; 2018.   

[6]. International Institute for Population Sciences 

(IIPS), ICF. National Family Health Survey 

(NFHS-5), 2019–21: India Report. Mumbai: 

IIPS; 2021.   

[7]. Beard JL. Iron biology in immune function, 

muscle metabolism and neuronal functioning. 

J Nutr. 2001;131(Suppl 2):568S–580S.   

[8]. Beard JL. Why iron deficiency is important in 

infant development. J Nutr. 

2008;138(12):2534–2536.   

[9]. Stoltzfus RJ. Iron deficiency: global 

prevalence and consequences. Food Nutr 

Bull. 2003;24(4 Suppl): S99–S103.   

[10]. Pasricha SR, Drakesmith H, Black J, 

Hipgrave D, Biggs BA. Control of iron 

deficiency anaemia in low- and middle-

income countries. Blood. 

2013;121(14):2607–2617.   

[11]. Haas JD, Brownlie T. Iron deficiency and 

reduced work capacity: a critical review. J 

Nutr. 2001;131(Suppl 2):676S–690S.   

[12]. Balarajan Y, Ramakrishnan U, Özaltin E, 

Shankar AH, Subramanian SV. Anaemia in 

low-income and middle-income countries. 

Lancet.2011; 378:2123– 2135.   

[13]. Stevens GA, Finucane MM, De-Regil LM, et 

al. Global, regional and national trends in 

haemoglobin concentration and prevalence of 

anaemia. Lancet Glob Health. 2013;1: e16–

e25.   

[14]. UNICEF. The State of the World's 

Children. New York: UNICEF; latest edition.   

[15]. World Health Organization. Global 

Nutrition Targets 2025: Anaemia Policy 

Brief. Geneva: WHO; 2014.   

[16]. Ministry of Health and Family Welfare, 

Government of India. Rashtriya Kishor 

SwasthyaKaryakram (RKSK): Strategy 

Handbook. New Delhi: MoHFW.   

[17]. De-Regil LM, Jefferds MED, Sylvetsky AC, 

Dowswell T. Intermittent iron 

supplementation for improving nutrition and 

development in children and adolescents. 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 4, Jul-Aug 2026 pp: 307-314 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.5281/zenodo.22067719        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal       Page 314 

Cochrane Database Syst Rev. 

2011;(12):CD009085.   

[18]. World Health Organization. Adolescent 

Health. Geneva: WHO.   

[19]. National Institute of Nutrition (ICMR-NIN). 

Dietary Guidelines for Indians. Hyderabad: 

ICMR-NIN.   

[20]. Indian Council of Medical Research. 

Nutrient Requirements for Indians: 

Recommended Dietary Allowances and 

Estimated Average Requirements. 

Hyderabad: ICMR-NIN.  

 


