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ABSTRACT 

Nutrition is a fundamental determinant of human health, disease prevention and healthy ageing. 

Recent developments in nutritional science and microbiology have highlighted the importance 

of the gut microbiome in digestion, immune-system functioning, metabolism and overall 

human wellbeing. Dietary diversity, fibre intake and lifestyle behaviours influence the 

composition and activity of gut microorganisms, which may affect physiological processes 

associated with chronic diseases and ageing. This article examines the relationship between 

nutrition, gut microbiome diversity and human longevity through an interdisciplinary 

perspective integrating nutritional science, microbiology, human biology and sociology. 

Drawing on secondary scientific literature, it explores the role of dietary patterns in supporting 

microbial balance, metabolic health and disease prevention. It also considers how 

socioeconomic conditions, food accessibility, education and cultural practices influence 

nutritional wellbeing. The article argues that healthy ageing requires an integrated approach 

combining scientific dietary practices, preventive healthcare and equitable access to nutritious 

food. It concludes that improving nutritional health is essential not only for increasing life 

expectancy but also for enhancing quality of life across the lifespan. 

Keywords: Nutrition, Gut Microbiome, Human Longevity, Healthy Ageing, Dietary Diversity, 

Metabolic Health, Disease Prevention, Public Health. 

1. INTRODUCTION 

Human longevity is influenced by several interconnected factors, including genetics, nutrition, 

lifestyle, environmental conditions and access to healthcare. Among these, nutrition plays a 

significant role in maintaining bodily functions, strengthening immunity and reducing the risk 

of lifestyle-related diseases. Scientific research increasingly recognises that the relationship 

between food and human health extends beyond the nutrients absorbed by the body. It also 

involves the gut microbiome, a complex community of microorganisms living in the digestive 

system. 

The gut microbiome contributes to digestion, nutrient metabolism, intestinal health and 

immune regulation. Its composition is influenced by dietary habits, age, medication, physical 

activity and environmental conditions. Research indicates that diets rich in dietary fibre and 
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diverse plant-based foods can support beneficial microbial activity and the production of short-

chain fatty acids, which are involved in intestinal and metabolic health (Ross et al., 2024). 

Healthy ageing is not simply the achievement of a longer lifespan. It also involves maintaining 

physical capacity, mental wellbeing, metabolic functioning and independence. Understanding 

the relationship between nutrition, gut microorganisms and ageing can therefore contribute to 

improved approaches to disease prevention and public health. 

2. Objectives of the Study 

1. To examine the relationship between nutrition and gut microbiome diversity. 

2. To understand the role of gut microorganisms in immune-system functioning and 

metabolic health. 

3. To analyse the contribution of dietary patterns to disease prevention and healthy ageing. 

4. To explore the relationship between gut microbiome changes and age-related health 

conditions. 

5. To identify science-based nutritional and lifestyle approaches that support human 

longevity. 

3. RESEARCH QUESTION 

How do nutrition, gut microbiome diversity and lifestyle behaviours influence healthy ageing 

and long-term human wellbeing? 

4. RESEARCH METHODOLOGY 

The study adopts a descriptive and analytical approach based on a structured review of 

secondary literature. It draws upon peer-reviewed research in nutritional science, microbiology, 

human biology and ageing, together with relevant publications from international health 

organisations. 

The literature is examined thematically, focusing on dietary diversity, gut microbial 

composition, immune functioning, metabolic health, chronic diseases and healthy ageing. The 

study also considers the social and economic factors that influence access to nutritious food 

and healthy dietary practices. 

The article does not involve primary data collection, clinical trials or laboratory experiments. 

Its conclusions are based on the critical interpretation of existing scientific research. It should 

therefore be understood as a structured literature review rather than a completed systematic 

review with a formal study-selection protocol. 
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5. NUTRITION AND THE GUT MICROBIOME 

The gut microbiome is an important component of human biological functioning. It consists of 

bacteria and other microorganisms that interact with the digestive system and contribute to the 

breakdown of food components, nutrient metabolism and intestinal protection. 

Diet is one of the major factors influencing microbial composition and activity. Dietary fibre, 

found in vegetables, fruits, pulses, whole grains and nuts, provides material for microbial 

fermentation. This process produces short-chain fatty acids, including acetate, propionate and 

butyrate, which contribute to intestinal health and participate in metabolic and immune 

processes. 

Ross et al. (2024) highlight the complex relationship between dietary patterns and gut microbial 

activity. Their research review suggests that the quality and composition of food can influence 

microbial functions associated with human health. 

Dietary diversity is therefore important. Consuming a variety of nutritious foods provides 

different nutrients and substrates for gut microorganisms. However, microbiome composition 

differs between individuals and is also affected by age, medication, genetics and lifestyle. There 

is no single microbial composition that can be considered ideal for everyone. 

6. GUT MICROBIOME, IMMUNITY AND METABOLIC HEALTH 

The gut microbiome interacts closely with the immune system. It contributes to the 

maintenance of the intestinal barrier and influences immune responses and inflammatory 

processes. A balanced relationship between microorganisms and the human body is important 

for normal intestinal and immune functioning. 

Changes in the composition and functioning of gut microorganisms are commonly described 

as dysbiosis. Research has associated dysbiosis with conditions such as obesity, type 2 diabetes, 

inflammatory disorders and certain age-related diseases. However, these relationships are 

complex, and an association does not necessarily establish that microbial changes directly 

cause a particular disease. 

Microbial metabolites may also influence glucose regulation, lipid metabolism and energy 

balance. Araújo et al. (2024) discuss how diet-derived gut microbial metabolites may 

participate in metabolic and endocrine processes associated with ageing and longevity. 

These findings demonstrate the importance of studying nutrition and microbial health together. 

They also indicate the need for further research to understand how dietary interventions can 

influence long-term health outcomes. 
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7. NUTRITION, HEALTHY AGEING AND HUMAN LONGEVITY 

Ageing involves gradual changes in the body's physiological, metabolic and immune functions. 

The gut microbiome also changes throughout the lifespan, and these changes may be associated 

with inflammation, reduced metabolic resilience and age-related health conditions. 

Tamayo et al. (2024) explain how diet and lifestyle can influence gut microbiome composition 

during ageing. Their review highlights the potential importance of nutritional practices in 

supporting microbial health and healthy ageing. 

Similarly, Simbirtseva and O'Toole (2025) examine the relationship between the human 

microbiome and healthy and unhealthy ageing. Their work indicates that microbial changes are 

relevant to understanding age-related biological processes. 

A balanced diet, adequate physical activity, sufficient sleep and avoidance of tobacco can 

contribute to better health throughout life. Nevertheless, human longevity cannot be explained 

by gut microbiome diversity alone. Genetic characteristics, social relationships, healthcare 

access, environmental conditions and economic security also influence the ageing process. 

8. SOCIOLOGICAL PERSPECTIVE: FOOD, INEQUALITY AND HEALTHY 

AGEING 

Nutrition is not exclusively a biological matter. Food choices are shaped by income, education, 

occupation, culture, household structure and geographical location. These factors determine 

what people can afford, what food is available and how nutritional information is understood. 

Economic inequality can create significant differences in dietary quality. While some 

households can regularly access fresh fruits, vegetables, pulses and other nutritious foods, 

economically disadvantaged households may face food insecurity and limited dietary choices. 

Dependence on inexpensive, energy-dense foods can further contribute to nutritional 

challenges. 

Education and nutrition awareness also influence food-related behaviour. Individuals with 

limited access to reliable health information may find it difficult to distinguish evidence-based 

nutritional guidance from misleading commercial claims. 

In India, traditional food systems offer considerable dietary diversity through regional grains, 

pulses, vegetables, fermented foods and other locally available ingredients. However, changing 

food habits, urbanisation and unequal access to nutritious foods create new public health 

challenges. 

A sociological understanding of nutrition therefore highlights that healthy ageing requires more 

than individual responsibility. Affordable food systems, public nutrition programmes, 

community awareness and accessible preventive healthcare are equally important. 

https://doi.org/10.64706/9ha5sv05


ISSN: 3107-3883 (Online) 

Global E-Journal of Social Scientific Research 

Vol. 2| Issue 9| September 2026 | pp 35-41 

___________________________________________________________________________ 

____________________________________________________________________________________________________ 

DOI: https://doi.org/10.64706/9ha5sv05 

Nutrition, gut microbiome and human longevity: scientific approaches to healthy ageing and disease prevention 

 
 

9. SCIENCE-BASED APPROACHES TO DISEASE PREVENTION AND HEALTHY 

AGEING 

Existing scientific evidence supports several broad approaches to improving nutritional 

wellbeing: 

1. Dietary diversity: Include a variety of vegetables, fruits, pulses, whole grains, nuts and 

appropriate protein sources in regular meals. 

2. Adequate fibre intake: Consume fibre-rich foods to support digestion, intestinal 

functioning and beneficial microbial activity. 

3. Balanced nutritional practices: Limit excessive consumption of free sugars, salt and foods 

high in unhealthy fats while maintaining adequate nutritional intake. 

4. Healthy lifestyle behaviours: Combine balanced nutrition with regular physical activity, 

adequate sleep and avoidance of tobacco. 

5. Food safety: Follow appropriate food preparation, storage and hygiene practices to reduce 

the risk of foodborne illness. 

6. Nutrition education: Promote scientific understanding of nutrition, digestion and healthy 

ageing through educational institutions, healthcare services and community programmes. 

7. Equitable access to nutritious food: Strengthen food security initiatives and public policies 

that make healthy diets affordable and accessible, particularly for older people and 

economically disadvantaged households. 

These approaches should be adapted to individual age, nutritional requirements and health 

conditions. Specific diets, probiotics or supplements should not be presented as universal 

solutions for longevity. 

10. Discussion 

The scientific literature demonstrates an important relationship between dietary patterns, gut 

microbiome activity and human health. Nutrition influences microbial composition, while 

microbial processes contribute to digestion, immune regulation and metabolism. These 

interactions provide valuable insights into the prevention of chronic diseases and the promotion 

of healthy ageing. 

However, the relationship between gut microbiome diversity and longevity remains an 

evolving area of research. Microbial diversity alone cannot be treated as a direct measure of 

health or a guarantee of longer life. Further longitudinal and experimental studies are required 

to understand the mechanisms through which dietary interventions influence ageing and 

disease risk. 
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The discussion also highlights the social dimensions of nutritional wellbeing. Scientific 

recommendations can only produce meaningful public health benefits when individuals have 

the resources and opportunities to follow them. Consequently, nutritional research should be 

connected with food security, health education and policies that address socioeconomic 

inequalities. 

11. CONCLUSION 

Nutrition and gut microbiome health are important areas of scientific research in understanding 

disease prevention and human longevity. Dietary diversity, adequate fibre intake and balanced 

nutritional practices can support digestive, immune and metabolic functioning. Emerging 

research also indicates that gut microorganisms participate in biological processes associated 

with ageing. 

Nevertheless, healthy ageing is influenced by multiple interacting factors, and the microbiome 

represents only one part of this complex relationship. Genetic, environmental, behavioural and 

socioeconomic conditions must also be considered. 

The study emphasises the importance of integrating nutritional science, microbiological 

research, public health education and social policy. Improving access to nutritious food and 

promoting evidence-based dietary practices can contribute to healthier communities and better 

quality of life. Ultimately, the goal of a healthy future should not simply be to extend human 

lifespan, but to ensure that people live longer with greater health, independence and wellbeing. 
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