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General introduction 

Nutrition is the science that examines how foods, nutrients, and other 

biologically active constituents interact with digestion, metabolism, 

physiology, growth, reproduction, immunity, and long-term health 

across the life course. In contemporary public health and food science, 

nutrition can no longer be reduced to the prevention of classic 

deficiency diseases alone; it is equally concerned with diet quality, 

excess energy intake, chronic non-communicable diseases, food safety, 

and the broader social and ecological conditions that shape what 

populations eat. Recent WHO guidance emphasizes that healthy diets 

are simultaneously defined by adequacy, balance, moderation, 

diversity, and safety, and that their composition must be interpreted in 

relation to age, activity, culture, and local food availability rather than 

by a single universal menu (World Health Organization [WHO], 2026; 

World Health Organization & Food and Agriculture Organization of the 

United Nations [FAO], 2024). 

The continuing centrality of nutrition is explained by the coexistence of 

multiple, overlapping forms of malnutrition. At the global level, hunger, 

micronutrient inadequacy, overweight, obesity, and diet-related non-

communicable diseases now occur within the same countries, 

communities, households, and sometimes the same individuals, 

generating what is often described as a complex and interdependent 

burden of malnutrition. The 2025 edition of The State of Food Security 

and Nutrition in the World reports that the world remains off track for 

Sustainable Development Goal 2, while recent global analyses likewise 

indicate insufficient progress toward the 2030 nutrition targets and 

persistent deficiencies in essential micronutrients across large 

population groups, especially women, infants, adolescents, and low-
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income populations (FAO et al., 2025; Global Nutrition Target 

Collaborators, 2024; Passarelli et al., 2024). 

These nutritional challenges are inseparable from the global nutrition 

transition, a term that refers to the progressive shift from traditional 

dietary patterns toward diets richer in refined starches, added sugars, 

unhealthy fats, sodium, energy-dense commercial products, and highly 

processed foods. WHO notes that rapid urbanization, changing 

lifestyles, and transformations in food production and food systems 

have altered dietary behaviors in ways that frequently reduce fibre 

intake and displace minimally processed foods. Recent reviews in 

Nature Medicine further show that Western-style diets are linked to gut 

microbial rarefaction, chronic low-grade inflammation, and elevated 

risk of obesity, type 2 diabetes, cardiovascular disease, liver disorders, 

and some cancers, illustrating that dietary change is not only cultural 

and economic but also mechanistically relevant to disease pathogenesis 

(Adolph & Tilg, 2024; WHO, 2026). 

For these reasons, modern nutrition places increasing emphasis on the 

quality of the whole diet rather than on isolated nutrients considered in 

abstraction from foods and dietary patterns. Diet quality refers to the 

extent to which habitual intake aligns with evidence-based principles 

for nutrient adequacy, food variety, proportionality among food groups, 

moderation of harmful components, and overall metabolic suitability. 

Systematic review evidence shows that diet quality indices can capture 

meaningful dietary change when they reflect the pattern being 

promoted, while newer work also indicates that diet quality is 

increasingly being evaluated alongside environmental and affordability 

dimensions, because healthier diets are desirable only insofar as they 

are feasible, culturally acceptable, and sustainable in real food systems 

(Conrad et al., 2025; McAuley et al., 2023; WHO & FAO, 2024). 



3 

An adequate understanding of nutrition therefore requires movement 

across levels of analysis, from nutrients and metabolism to households, 

food environments, food systems, and population vulnerability. 

Nutritional status is shaped not only by physiological requirements but 

also by purchasing power, intra-household food allocation, care 

practices, sanitation, disease exposure, agricultural conditions, market 

prices, and the informational environment in which consumers interpret 

foods and claims. The persistence of unaffordable healthy diets, 

unequal exposure to food insecurity, and widespread micronutrient 

gaps demonstrates that assessment tools must be able to detect both 

biological risk and social inequality, linking dietary data to public-

health action rather than treating food intake as an isolated behavioral 

variable (FAO et al., 2025; Passarelli et al., 2024; WHO, 2026). 

Within this broader scientific landscape, functional nutrition has 

emerged as a particularly dynamic field. Functional nutrition extends 

classical nutrition by examining how foods and food matrices can 

contribute physiological benefits beyond basic energy and essential 

nutrient supply, especially through fibres, phytochemicals, probiotics, 

prebiotics, bioactive lipids, and other components capable of 

modulating oxidative stress, inflammation, metabolic regulation, gut 

microbiota, and cell signaling. The growing interest in functional foods 

reflects both advances in food science and a preventive-health paradigm 

in which diet is expected to support health maintenance and risk 

reduction; however, this field also requires careful distinction between 

naturally functional foods, fortified or enriched foods, nutraceuticals, 

and dietary supplements, because these categories differ in formulation, 

evidence base, technological constraints, and intended use (Essa et al., 

2023). 
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The scientific and commercial expansion of functional foods also raises 

important regulatory and ethical questions. Claims that a food or one of 

its constituents improves a physiological function, reduces a disease 

risk factor, or provides a specific nutritional advantage must be 

supported by robust evidence, communicated in a non-misleading 

manner, and evaluated within the legal framework of each jurisdiction. 

EFSA highlights that foods bearing nutrition or health claims are 

expected to satisfy relevant nutritional requirements and that the 

purpose of nutrient profiling is to prevent consumers from being misled 

by selective claims on otherwise nutritionally poor products. In the 

United States, the FDA distinguishes among health claims, nutrient 

content claims, and structure/function claims, a differentiation that is 

central to consumer protection, labeling practice, and responsible 

product development (European Food Safety Authority [EFSA], n.d.; 

U.S. Food and Drug Administration [FDA], 2024). 

This book is designed in response to that scientific complexity. It moves 

from the foundations of human nutrition and diet quality, through 

malnutrition, food security, interventions, dietary assessment, and food 

classification, toward the concepts, mechanisms, categories, health 

applications, safety issues, and future directions of functional foods and 

nutraceuticals. Its central objective is to provide Bachelor-level 

students in Agri-Food Technology and Quality Control with a coherent 

framework that connects biochemical principles, physiological 

mechanisms, public-health reasoning, food technology, quality 

assurance, regulatory interpretation, and innovation. In that sense, the 

manuscript treats nutrition and functional nutrition not as separate 

domains, but as contiguous parts of a single evidence-based discipline 

concerned with how foods can nourish populations, prevent harm, and 

contribute to healthier and more sustainable food systems (Adolph & 

Tilg, 2024; Essa et al., 2023; FAO et al., 2025; WHO & FAO, 2024). 


