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Abstract 

Anemia, primarily driven by nutritional deficiencies, remains one of the most pressing global health 

challenges, affecting an estimated 1.9 billion people worldwide. Iron deficiency is the leading cause, but 

inadequate intake of folate, vitamin B12, and vitamin A also contribute significantly to the burden. The 

condition disproportionately impacts women of reproductive age, infants, and young children, leading to 

impaired cognitive development, reduced physical capacity, increased maternal and child mortality, and 

long-term socioeconomic consequences. Beyond dietary insufficiency, infections such as malaria, 

hookworm, and HIV, as well as chronic diseases, exacerbate anemia prevalence, particularly in low- and 

middle-income countries. Despite global targets set by the World Health Organization to reduce anemia by 

50% in women of reproductive age by 2025, progress has been slow due to persistent poverty, food 

insecurity, and limited access to healthcare. Addressing this multifactorial condition requires integrated 

strategies, including micronutrient supplementation, large-scale food fortification, infection control, 

improved sanitation, and strengthened health systems. Community-based nutrition education and 

promotion of dietary diversity are also essential. Combating anemia is not only a medical necessity but also 

a socioeconomic imperative, as reducing its prevalence can enhance human capital, productivity, and 

overall global development. 
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Introduction 

Anemia, defined by the World Health Organization (WHO) as a hemoglobin concentration below 

established cut-off values for age, sex, and physiological status, remains one of the most pervasive public 

health concerns worldwide (WHO, 2021). Affecting an estimated 1.9 billion individuals, anemia is not only 

a clinical condition but also a marker of broader nutritional and health inequities (Black et al., 2013). Its 

burden is disproportionately concentrated in low- and middle-income countries, where dietary 

insufficiencies, infectious diseases, and limited access to healthcare converge to create a persistent cycle 

of poor health and poverty (Stoltzfus, 2001). Women of reproductive age and children under five are 
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particularly vulnerable, with anemia contributing significantly to maternal mortality, adverse pregnancy 

outcomes, impaired growth, and delayed cognitive development (Allen, 2000). 

The primary nutritional driver of anemia is iron deficiency, which accounts for nearly half of all cases 

globally. However, deficiencies in folate, vitamin B12, and vitamin A also play critical roles, often 

coexisting in populations with limited dietary diversity. These deficiencies are exacerbated by infections 

such as malaria, hookworm, and HIV, which increase nutrient losses or impair absorption. Chronic 

conditions, including kidney disease and cancer, further complicate the picture, underscoring anemia’s 

multifactorial etiology. The interplay between malnutrition, infection, and socioeconomic disadvantage 

makes anemia not merely a biomedical issue but a complex development challenge. (WHO, 2021) 

The consequences of anemia extend far beyond individual health. In children, it is associated with reduced 

school performance, lower future earning potential, and intergenerational cycles of disadvantage (Black et 

al., 2013). In adults, anemia reduces work productivity and economic output, with estimates suggesting 

billions of dollars in lost GDP annually in heavily affected regions. At a societal level, anemia undermines 

progress toward the Sustainable Development Goals (SDGs), particularly those related to health, education, 

gender equality, and poverty reduction. Thus, addressing anemia is both a medical necessity and an 

economic imperative (World Bank, 2016). 

Despite decades of interventions—including iron and folic acid supplementation, large-scale food 

fortification, and infection control programs—progress has been uneven. The WHO has set an ambitious 

target of reducing anemia in women of reproductive age by 50% by 2025, yet current trends suggest that 

this goal is unlikely to be met without intensified and innovative approaches. Barriers such as poor 

compliance with supplementation, limited access to fortified foods, cultural dietary practices, and weak 

health systems continue to hinder success. Moreover, emerging challenges such as climate change, food 

system disruptions, and the rising prevalence of non-communicable diseases threaten to exacerbate 

nutritional deficiencies and anemia rates. 

This paper seeks to examine nutritional deficiencies as a central driver of anemia and to situate the 

condition within its broader global health context. By reviewing the epidemiology, underlying causes, 

health and socioeconomic consequences, and current interventions, the paper aims to highlight both the 

progress made and the gaps that remain. Ultimately, the discussion will underscore the need for integrated, 

multisectoral strategies that combine nutrition-specific interventions with broader public health and 

development initiatives. Only through such comprehensive approaches can the global community hope to 

reduce the burden of anemia and achieve sustainable improvements in health and human development. 
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Literature Review 

Global Burden of Anemia 

Anemia remains one of the most widespread nutritional and public health problems globally. According to 

WHO estimates, approximately 1.9 billion people are affected, representing nearly one-third of the world’s 

population. The prevalence is highest in low- and middle-income countries (LMICs), particularly in South 

Asia and Sub-Saharan Africa, where dietary insufficiencies and infectious diseases are common (WHO, 

2021). Women of reproductive age and children under five are disproportionately affected (UNICEF, 2020). 

Nutritional Deficiencies as Primary Drivers 

Iron deficiency is the leading cause of anemia worldwide, accounting for nearly half of all cases. Iron is 

essential for haemoglobin synthesis, and inadequate intake leads to reduced oxygen-carrying capacity of 

the blood. Diets dominated by cereals and lacking in animal-source foods are particularly problematic, as 

plant-based iron (non-heme iron) has lower bioavailability. In addition, inhibitors such as phytates and 

tannins in staple foods further reduce absorption (Stoltzfus, 2001). Folate and vitamin B12 deficiencies 

contribute to megaloblastic anemia, characterized by the production of abnormally large red blood cells. 

Folate deficiency is common in populations with limited access to fresh fruits and vegetables, while vitamin 

B12 deficiency is prevalent in communities with low consumption of animal products. Pregnant women 

are especially at risk, as folate deficiency is linked not only to anemia but also to neural tube defects in 

infants (Allen, 2000). Vitamin A plays a critical role in iron metabolism and immune function. Deficiency 

impairs the mobilization of iron from stores, exacerbating anemia even when dietary iron intake is 

adequate. This interaction highlights the multinutrient nature of anemia, where deficiencies often coexist 

and compound one another (Black et al., 2013). 

Interaction with Infections and Chronic Diseases 

Nutritional deficiencies rarely act in isolation. In many LMICs, infections such as malaria, hookworm, 

schistosomiasis, HIV, and tuberculosis significantly contribute to anemia. These conditions cause blood 

loss, hemolysis, or impaired nutrient absorption. For example, hookworm infection leads to chronic 

intestinal blood loss, while malaria destroys red blood cells directly (WHO, 2021). Chronic diseases, 

including chronic kidney disease, cancer, and inflammatory disorders, also contribute to anemia through 

mechanisms such as reduced erythropoietin production or chronic inflammation. This underscores the 

multifactorial etiology of anemia, where nutrition, infection, and chronic illness intersect (Stoltzfus, 2001). 

Health and Socioeconomic Consequences 

Anemia in pregnancy is associated with increased risks of maternal mortality, preterm delivery, and low 

birth weight (Allen, 2000). For children, anemia impairs growth, weakens immunity, and reduces cognitive 

development. Longitudinal studies have shown that children with anemia perform worse in school and 

have reduced earning potential in adulthood (Black et al., 2013). At the population level, anemia reduces 

work productivity and economic growth. The World Bank estimates that countries with high anemia 
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prevalence lose up to 4% of GDP annually due to reduced labor capacity. This economic dimension makes 

anemia not only a health issue but also a development challenge (World Bank, 2016). 

Current Interventions and Challenges 

Iron and folic acid supplementation programs are widely implemented, particularly for pregnant women. 

While effective in controlled settings, real-world challenges such as poor compliance, side effects, and 

limited supply chains reduce their impact. Multiple micronutrient supplements (MMS) are increasingly 

recommended, as they address the coexistence of several deficiencies (WHO, 2021). Large-scale 

fortification of staple foods (e.g., wheat flour, rice, salt) with iron and other micronutrients has shown 

promise (UNICEF, 2020). Non-nutritional interventions are equally critical. Deworming programs, malaria 

prevention (bed nets, antimalarial drugs), and improved sanitation reduce infection-related anemia. 

Integration of these measures with nutrition programs has been shown to yield greater impact than single 

interventions (Black et al., 2013). 

Emerging Approaches and Future Directions 

Biofortification, the breeding of crops with higher micronutrient content, offers a sustainable solution 

(HarvestPlus, 2019). Behavior change communication and nutrition education are essential for improving 

dietary diversity. Programs that empower women with knowledge and resources have demonstrated 

improvements in household nutrition (UNICEF, 2020). Anemia control is increasingly being integrated 

into maternal and child health programs, ensuring that screening and treatment are part of routine care. 

This approach enhances coverage and sustainability (WHO, 2021). International initiatives, such as the 

Scaling Up Nutrition (SUN) Movement and the Global Alliance for Improved Nutrition (GAIN), are 

mobilizing resources and political will. However, sustained commitment and context-specific strategies are 

needed to translate global goals into local impact (Black et al., 2013). 

Methodology 

Study Design 

This paper adopts a narrative review approach, synthesizing evidence from peer-reviewed journals, global 

health reports, and policy documents to examine the relationship between nutritional deficiencies and 

anemia as a global health challenge. The methodology emphasizes breadth of coverage across disciplines, 

including nutrition, epidemiology, public health, and health economics. 

Data Sources 

Relevant literature was identified through electronic databases including PubMed, Scopus, and Google 

Scholar, as well as official reports from the World Health Organization (WHO), United Nations Children’s 

Fund (UNICEF), and the World Bank.  

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                   © 2025 IJCRT | Volume 13, Issue 10 October 2025 | ISSN: 2320-2882 

IJCRT2510190 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b538 
 

Search Strategy 

Search terms included combinations of: 

 “Anemia”, “iron deficiency”, “micronutrient deficiencies”, “folate deficiency”, “vitamin B12 

deficiency”, “vitamin A deficiency” 

 “Global health”, “low- and middle-income countries”, “maternal health”, “child health”, “food 

fortification”, “supplementation”, “biofortification” 

Searches were limited to articles published in English between 2000 and 2024 to ensure contemporary 

relevance. 

Inclusion and Exclusion Criteria 

 Inclusion: Studies and reports addressing the prevalence, causes, consequences, or interventions 

related to anemia and nutritional deficiencies at global, regional, or national levels. 

 Exclusion: Articles focusing solely on genetic forms of anemia (e.g., sickle cell disease, 

thalassemia) without nutritional context, or studies lacking empirical or policy relevance. 

Data Extraction and Analysis 

Key information was extracted on: 

 Prevalence and distribution of anemia. 

 Nutritional and non-nutritional causes. 

 Health and socioeconomic consequences. 

 Effectiveness of interventions (supplementation, fortification, infection control, education). 

 Barriers and gaps in implementation. 

Findings were synthesized thematically to identify common patterns, highlight regional disparities, and 

evaluate the effectiveness of current strategies. 

Discussion and Recommendations 

The literature highlights anemia as a multifactorial condition rooted in nutritional deficiencies but 

compounded by infections, chronic diseases, and socioeconomic inequities. While iron deficiency remains 

the most common cause, the coexistence of folate, vitamin B12, and vitamin A deficiencies underscores 

the need for multi-micronutrient approaches rather than single-nutrient interventions (WHO, 2021). 

Another critical insight is the interplay between nutrition and infection. In malaria-endemic regions, for 

example, iron supplementation without concurrent infection control can be counterproductive. This 

highlights the importance of integrated strategies that combine nutrition-specific interventions with broader 

public health measures (Stoltzfus, 2001). Countries that have successfully reduced anemia, such as Costa 

Rica through fortification, demonstrate the importance of political will and multisectoral collaboration 

(Allen, 2000). 
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Recommendations include: 

 Expanding supplementation programs with iron, folic acid, and multiple micronutrients, 

particularly targeting women of reproductive age and young children Scale up food fortification of widely 

consumed staples (e.g., wheat flour, rice, salt) with iron and other essential micronutrients, ensuring strong 

regulatory frameworks and quality control (WHO, 2021). 

 Combine supplementation with malaria prevention, deworming, and improved sanitation to address 

infection-related anemia. Strengthen primary healthcare systems to provide routine screening, early 

diagnosis, and integrated management of anemia (Black et al., 2013). 

 Addressing poverty, food insecurity, and gender inequities (UNICEF, 2020). 

 Strengthening monitoring, research, and partnerships (World Bank, 2016). 

Conclusion 

Anemia remains a global health and development challenge with profound consequences for individuals, 

communities, and economies. The persistence of anemia underscores its complex etiology: while iron 

deficiency remains the leading cause, deficiencies in folate, vitamin B12, and vitamin A, compounded by 

infections and chronic diseases, contribute to its widespread prevalence. While nutritional deficiencies are 

central, the condition’s complexity demands integrated, multisectoral strategies. The evidence reviewed 

highlights that no single intervention is sufficient. Thus, addressing anemia is not only a medical necessity 

but also a socioeconomic imperative. By combining supplementation, fortification, infection control, and 

socioeconomic interventions, the global community can make meaningful progress toward reducing 

anemia and achieving the Sustainable Development Goals. 
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