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Abstract 

India has the largest number of malnourished children in the world and one third of all the stunted children 

globally. The low levels of under nutrition, coupled with increasing levels of over nutrition, causing double 

burden of malnutrition. It is now also emerging that the triple burden of malnutrition is also a reality in India. 

Given the high rates of economic growth witnessed, the malnutrition levels are a cause of serious concern. It is 

well recognized that the achievement nutritional security calls for a multi sectoral approach that target the 

determinants of malnutrition. In this paper, using national representative data from National Family Health 

Survey (NFHS-4) and existing literature, we review the current nutritional situation in India, its determinants 

and the policy and programs undertaken to tackle it. Although the rates of malnutrition are reducing, the numbers 

are still high. There seems adequate number of government programs and schemes that are beneficial, but their 

full potential is not getting utilized due to various problems. A truly multi sectoral and coordinated approach is 

required for India to be able to achieve nutrition goals. 
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Introduction 

The importance of addressing malnutrition in all its form is now well recognized. Malnutrition has long term 

negative and mostly irreversible effects in early life, including impaired cognitive development, reduced 

economic productivity, lower attained schooling and an increased risk of chronic disease in adulthood [1]. 

Recognizing this high importance of nutrition to the development of a nation as well as the world economy, the 

Sustainable Development Goals (SDGs) of the 2030 Agenda have placed nutrition as one the most central goal, 

with at least 12 of the 17 SDGs having indicators relevant to nutrition. And yet, despite the strong economic 

growth in 2018, undernourishment increased for the third year in row [2]. 
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The need to do so is particularly evident in a country like India. Despite recent advances Indian children are still 

shorter than elsewhere in the developing world at similar levels of economic development . According to the 

recent Global Hunger Index (GHI) 2017 report , India is ranking 100th out of 119 countries investigated and 

has the third highest score in Asia. This severe situation is driven to a large extent by high child malnutrition 

and underlines the need for a stronger commitment to poverty alleviating social policies. As of 2015–2016, 

more than a fifth (21%) of children in India suffered from wasting (low weight for height) and although there 

has been progress with respect to stunting (low height for age), down by 20% since 2005, the rate still stands at 

a staggering 38.4%. Similarly, the underweight rate is down by 16% since 2005, but even that progress leaves 

India with a relatively high rate of 35.7% [3] . 

These elevated rates of childhood malnutrition have large public health implications. Most importantly, 

widespread undernutrition is strongly correlated and without a doubt causally linked to higher infant mortality 

[3]. Even if child deaths are not directly due to undernutrition, it has been shown to be the underlying cause for 

a large number of child deaths from diarrhoea, pneumonia, malaria or measles occurring in the developing world 

. Undernourished children are more The need to do so is particularly evident in a country like India. Despite 

recent advances Indian children are still shorter than elsewhere in the developing world at similar levels of 

economic development . According to the recent Global Hunger Index (GHI) 2017 report , India is ranking 

100th out of 119 countries investigated and has the third highest score in Asia. This severe situation is driven 

to a large extent by high child malnutrition and underlines the need for a stronger commitment to poverty 

alleviating social policies. As of 2015–2016, more than a fifth (21%) of children in India suffered from wasting 

(low weight for height) and although there has been progress with respect to stunting (low height for age), down 

by 20% since 2005, the rate still stands at a staggering 38.4%. Similarly, the underweight rate is down by 16% 

since 2005, but even that progress leaves India with a relatively high rate of 35.7% [4] . A recent multicountry 

survey study estimated that severe anaemia during pregnancy was associated with a twofold risk of maternal 

mortality. However, the consequences of anaemia extend beyond death due to severe anaemia. The intangible 

cost of anaemia—encompassing a range of sequalae such as motor and mental impairment in children and lower 

work productivity in adults—has been estimated at 1.3% of gross domestic product for children12 and 4% of 

gross domestic product for children and adults combined [5]. In India, iron deficiency anaemia is one of the top 

five leading causes of years of life lost due to disability,5 thus India is paying heavily for failing to address this 

severe public health problem. Additional direct causes of anaemia include low absorptive capacity of other 

micronutrients—especially folic acid and vitamin B12—due to intestinal inflammation caused by disease 

(including obesity) or illness, blood loss and inherited genetic disorders.[14][15]. To accelerate reductions in 

anaemia, evidence is needed around factors at individual, household and community levels that explain changes 

in anaemia prevalence over time. Several studies in India have examined cross-sectional associations between 

anaemia and its ‘determinants’,[16] but very few studies have used multiple rounds of data to model the impact 

of changes in selected factors on changes in anaemia prevalence over time [20][21]. Given scarce evidence, 
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policy-makers are challenged to understand which investments will have the greatest impact on future anaemia 

reduction in India. The traditional approach of iron supplementation and iron fortification of foods[17] may fall 

short given that only 25% [15] to 50% [14] of anaemia is thought to be due to iron deficiency. 

 

Methods 

The Indian Demographic and Health Survey (DHS) 2015–2016 provided data for this analysis. The DHS 

Program which operates in over 80 low/middle income countries [12]. The DHS used standardized 

questionnaires to collect information on child health, socioeconomic conditions, household characteristics and 

other indicators from nationally representative samples of children less than 5 years. The 2015–2016 NFHS 

used a multistate, stratified cluster sampling procedure which has been described elsewhere [13]. There were a 

total of 217324 children aged <5 years in the DHS. Trained Indian research assistants administered a pre-tested 

questionnaire on socio-demographic characteristics and health status of the child from each participating 

household. Sociodemographic variables assessed included mother’s age and religion, level of education and 

employment of parents, wealth index variables, source of household drinking water and type of toilet facility. 

Health status indicators included infection status (cough, fever and diarrhea in the last two weeks), 

immunization, and deworming and vitamin A supplementation in the past 6 months. The first stage involved 

selection of primary sampling units which were villages in rural areas and Census Enumeration Blocks in urban 

areas. Within each stratum, villages or Census Enumeration Blocks were selected from the sampling frame with 

probability of selection being proportional to population size. The second stage involved the random selection 

of 22 households from each primary sampling unit, where a complete household mapping and listing operation 

was conducted prior to the main survey. Among the selected households, all women aged 19 to 45 years and 

children aged 1 to 5 years months were eligible for haemoglobin (Hb) measurement.  

 

Discussion 

Nutritional Deficiency Anemia in Children 

The term ‘nutritional anemia’ encompasses all pathological conditions in which the blood hemoglobin 

concentration drops to an abnormally low level, due to a deficiency in one or several nutrients. The main 

nutrients involved in the synthesis of hemoglobin are iron, folic acid, and vitamin B12. In public health terms, 

iron deficiency is by far the first cause of nutritional anemia worldwide. Folic acid deficiency is less widespread 

and is often observed with iron deficiency. Vitamin B12 deficiency is far rarer. Therefore, the focus in this 

article is on Iron-deficiency anemia in children. Iron deficiency, and the anemia that results from it, is a major 

health problem affecting more than 3.5 billion people in developing countries, reducing vitality for the young 

and old alike, and impairing the cognitive development of children. Anemia is most often a hidden deficiency, 
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with a few overt symptoms. [6] Policy makers often fail to recognize the massive economic costs, service 

providers often fail to recognize the significant health consequences, and societies are too often ignorant of 

anemia's capability to cause permanent cognitive defects, denying children their right to full mental and 

emotional development, before they ever reach a classroom. 

 

Anemia 

An abnormally low hemoglobin level due to pathological condition(s) is defined as anemia. Iron deficiency is 

one of the most common, but not the only cause of anemia. Other causes of anemia include chronic infections, 

particularly malaria, hereditary hemoglobinopathies, and folic acid deficiency. It is worth noting that multiple 

causes of anemia can coexist in an individual or in a population and contribute to the severity of the anemia.  

Prevention and management of IDA demands adequate iron intake and provision of bioavailable iron.[8] The 

most recent estimates reflect an unacceptably low consumption of iron (median: 13.7 mg/day per person) among 

women in India aged ≥18 years and 51–83% of pregnant women in India are deprived of the recommended 

daily allowance of iron of 15–18 mg/day.[10] Women in India largely derive iron from non-haem, inorganic 

sources, including grains, plants, cereals, lentils and vegetables; and, to a small extent, from iron supplements, 

such as iron or iron and folic acid (IFA) tablets for pregnant women, and iron-fortified foods, as compared to 

sources of haem iron such as meat and fish, which have a higher rate of absorption.[11] Thus, it is not surprising 

that India has the highest number of women with anaemia globally, which increases the probability of maternal 

and child mortality and has significant economic implications for the nation's development. 

Iron Deficiency 

Iron deficiency (ID) is defined by an abnormal iron biochemistry with or without the presence of anemia. Iron 

deficiency is usually the result of inadequate bioavailable dietary iron, increased iron requirement during rapid 

growth, and increased blood loss for any reason. There are no current estimates of the total ID cases, but based 

on anemia as an indicator, it is estimated that most preschool children in developing counties are iron deficit . 

The aim of the National Iron+ Initiative was to target IDA across all life stages, thus expanding existing guidance 

for children, pregnant women and lactating mothers, to include adolescents (both boys and girls aged 10–19 

years) and women of reproductive age (15–49 years).[18] With respect to adolescents, the National Iron+ 

Initiative expanded on the 2012 Weekly Iron and Folic Acid Supplementation programmes for girls in and out 

of school,[23] to include boys as well.[9] Interventions with women of reproductive age are a recent endeavour 

under the National Iron+ initiative approved by the Ministry.[21] According to the guideline, the primary 

intervention to tackle IDA is to administer IFA supplementation with elemental iron and folic acid, [10] WHO 

has developed guidelines for daily iron supplementation for pregnant women and girls,[17] infants and 
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children[20] and non-pregnant women and adolescent girls.[21]However, in some cases, iron doses prescribed 

in the National Iron+ Initiative differ from the WHO recommendation. 

 

Iron-deficiency Anemia 

Anemia, when caused by severe iron deficiency is termed as iron-deficiency anemia (IDA). Although, some 

functional consequences may be observed in individuals who have iron deficiency without anemia. Cognitive 

impairment, decreased physical capacity, and reduced immunity are commonly associated with iron-deficiency 

anemia. In severe iron-deficiency anemia, the capacity to maintain body temperature may also be reduced. 

Severe anemia is also life-threatening. As the most common cause of anemia is iron deficiency, these terms are 

often used interchangeably. However, it is important to realize that anemia resulting from iron deficiency 

characterizes a very late stage of iron deficiency.  To tackle IDA, India was the first country to launch a National 

Nutritional Anaemia Prophylaxis Programme in 1970.[14][15] The National Nutrition Policy was launched in 

199316 and this formed the basis for the National Plan of Action on Nutrition 1995,[18] which laid out the 

sectoral Plan of Action to tackle anaemia.[13] In light of the high burden of anaemia in India, one of the goals 

of the 12th Five Year Plan (2012–2017) of the Government of India was to reduce anaemia in girls and women 

by 50% – that is to 28% by 2017. [11][12] In 2013, the Ministry of Health and Family Welfare developed an 

intervention guideline – the National Iron+ Initiative – to mitigate the burden of IDA.[9] On 1 December 2017, 

the Union Cabinet approved setting up of the National Nutrition Mission under the oversight of the Ministry of 

Women and Child Development. Among many targets, the National Nutrition Mission aims to reduce anaemia 

among young children, adolescent girls and women of reproductive age (15–49 years) by one third of NFHS4 

levels by 2022.[19] 

 

Conclusion 

This study found 50% overall prevalence of anaemia in adolescent girls of 1-5 years. Severity of anaemia is 

more in 2-4 years of age group in comparison to 1-5 years age group. In our rural setting, most patients attending 

out-patient clinics had anaemia. The vast majority of anaemia cases were microcytic, suggesting that iron 

deficiency was the main cause of anaemia. However, the prevalence of normocytic anaemia increased with age, 

so further studies are needed to clarify the cause of anaemia among 1 to 5 year childrens . 

 

References 

Victora CG, Adair L, Fall C, Hallal PC, Martorell R, et al. (2008) Maternal and child under nutrition: 

consequences for adult health and human capital. Lancet 371: 340-357. 

http://www.jetir.org/


© 2020 JETIR September 2020, Volume 7, Issue 9                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2009085 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 641 
 

Development Initiatives (2018) 2018 Global nutrition report: shining a light to spur action on nutrition. Bristol, 

UK: Development Initiatives. 

Geruso, M., & Spears, D. (2018). Neighborhood sanitation and infant mortality. American Economic Journal: 

Applied Economics,10, 125–162. 

IIPS, ICF. (2017). National Family Health Survey (NFHS-4), 2015–16. Mumbai: International Institute for 

Population Sciences (IIPS). 

Khan, J., & Mohanty, S. K. (2018). Spatial heterogeneity and correlates of child malnutrition in districts of 

India. BMC Public Health,18, 1027. 

Kravdal, Ø. (2004). Child mortality in India: The community-level effect of education. Population Studies,58, 

177–192. 

Kugler, A. D., & Kumar, S. (2017). Preference for boys, family size, and educational attainment in India. 

Demography,54, 835–859. 

Daru J, Zamora J, Fernández-Félix BM, et al. . Risk of maternal mortality in women with severe anaemia during 

pregnancy and post partum: a multilevel analysis. Lancet Glob Health 2018;6:e548–e554. 10.1016/S2214-

109X(18)30078-0. 

Kassebaum NJ, GBD 2013 Anemia Collaborators . The global burden of anemia. Hematol Oncol Clin North 

Am 2016;30:247–308. 10.1016/j.hoc.2015.11.002. 

15. Petry N, Olofin I, Hurrell RF, et al. . The proportion of anemia associated with iron deficiency in low, 

medium, and high human development Index countries: a systematic analysis of national surveys. Nutrients 

2016;8:693 10.3390/nu8110693. 

Ahankari AS, Myles PR, Fogarty AW, et al. . Prevalence of iron-deficiency anaemia and risk factors in 1010 

adolescent girls from rural Maharashtra, India: a cross-sectional survey. Public Health 2017;142:159–66. 

10.1016/j.puhe.2016.07.010. 

17. Bentley ME, Griffiths PL. The burden of anemia among women in India. Eur J Clin Nutr 2003;57:52–60. 

10.1038/sj.ejcn.160150. 

18. Bharati S, Pal M, Chakrabarty S, et al. . Socioeconomic determinants of iron-deficiency anemia among 

children aged 6 to 59 months in India. Asia Pac J Public Health 2015;27:1432–43. 10.1177/1010539513491417. 

19. Pasricha SR, Black J, Muthayya S, et al. . Determinants of anemia among young children in rural India. 

Pediatrics 2010;126:e140–e149. 10.1542/peds.2009-310. 

http://www.jetir.org/


© 2020 JETIR September 2020, Volume 7, Issue 9                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2009085 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 642 
 

20. Balarajan YS, Fawzi WW, Subramanian SV. Changing patterns of social inequalities in anaemia among 

women in India: cross-sectional study using nationally representative data. BMJ Open 2013;3:e002233 

10.1136/bmjopen-2012-00223. 

21. Chakrabarti S, George N, Majumder M, et al. . Identifying sociodemographic, programmatic and dietary 

drivers of anaemia reduction in pregnant Indian women over 10 years. Public Health Nutr 2018;21:2424–33. 

10.1017/S1368980018000903. 

22. FSSAI Food Safety and Standards Authority of India, 2014. File No. 11/3/Reg/Fortification/2014. [Google 

Scholar] 

23. NRHM (National Rural Health Mission) National Iron+ Initiative. Guidelines for Control of Iron Deficiency 

Anemia. Ministry of Health and Family Welfare, Government of India, 2013. 

R. K. Singh and S. Patra, “Extent of anaemia among preschool children in EAG States, India: a challenge to 

policy makers,” Anemia, vol. 2014, Article ID 868752, 9 pages, 2014. 

Dandona L, Dandona R, Kumar GA, Shukla DK, Paul VK, Balakrishnan K et al.; India State-Level Disease 

Burden Initiative Collaborators. Nations within a nation: variations in epidemiological transition across the 

states of India, 1990–2016 in the Global Burden of Disease Study. Lancet. 2017;390(10111):2437–60. 

doi:10.1016/S0140-6736(17)32804-0.  Back to cited text no. 11 

Bailey KB, Diouf S, Green TJ, et al. Multiple micronutrient deficiencies persist during early childhood in 

Mongolia. Asia Pac J Clin Nutr. 2008;17(3):429–40. pmid:18818163 

5.Van-Nhien N, Khan NC, Yabutani T, Ninh NX, Chung LTK, Motonaka J, et al. Relationship of low serum 

selenium to anemia among primary school children living in rural Vietnam. J Nutr Sci Vitaminol. 2008;54:454–

9. pmid:19155583 

6.Jin HJ, Lee JH, Kim MK. The prevalence of vitamin D deficiency in iron-deficient and normal children under 

the age of 24 months. Blood Res. 2013;48(1):40–5. doi: 10.5045/br.2013.48.1.40. pmid:23589794 

7.Awasthi S, Peto R, Read S, Clark S, Pande V, Bundy D, et al. Vitamin A supplementation every 6 months 

with retinol in 1 million pre-school children in north India: DEVTA, a cluster-randomised trial. The Lancet. 

2013;381(9876):1469–77. doi: 10.1016/s0140-6736(12)62125-4. pmid:23498849 

8.Kapil U, Jain K. Magnitude of zinc deficiency amongst under five children in India. Indian J Pediatr. 

2011;78(9):1069–72. doi: 10.1007/s12098-011-0379-z. pmid:21318393 

9.Kapil U, Toteja GS, Bhadoria AS. Cobalamin and folate deficiencies among children in the age group of 12–

59 months in India. Biomed J. 2015;38(2):162–6. doi: 10.4103/2319-4170.137768. pmid:25179719 

 

http://www.jetir.org/

