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Abstract

The intricate relationship between human factors and microflora represents a critical intersection of
microbiology, ecology, and human health sciences. Human-associated microbial communities, collectively
referred to as the microbiota, function as dynamic ecological systems shaped by both intrinsic and extrinsic factors.
These factors include lifestyle, diet, environmental exposure, antimicrobial usage, and socio-cultural practices, all
of which exert profound influence on microbial diversity, composition, and functionality. Recent advances in
metagenomics and systems biology have demonstrated that human microflora is not a static entity but rather a
continuously evolving ecosystem influenced by ecological pressures and evolutionary dynamics. This review
comprehensively examines the impact of human-related factors on microflora, emphasizing ecological
interactions, environmental influences, and the implications for health and disease. Furthermore, it explores current
perspectives within the One Health framework, highlighting the interconnectedness of human, environmental, and
microbial ecosystems.
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Introduction

The human body hosts a vast and complex microbial ecosystem composed of bacteria, fungi, viruses, and
archaea, collectively forming the human microbiota. This system functions as a critical component of human
physiology, contributing to metabolic processes, immune system regulation, and protection against pathogenic
organisms. It is estimated that microbial cells in the human body outnumber human cells, underscoring their
fundamental role in maintaining homeostasis. The relationship between host and microflora is best understood
through an ecological lens, where the human body represents a habitat and microorganisms function as interacting
species within a dynamic ecosystem. Human factors—including diet, hygiene practices, antibiotic use, and
lifestyle—play a decisive role in shaping microbial communities. Simultaneously, ecological factors such as
environmental microbiota, climate conditions, and exposure to natural ecosystems influence the diversity and
stability of these communities. The interplay between these factors determines whether microbial ecosystems
remain in a state of equilibrium or shift toward dysbiosis, a condition associated with various diseases (Tancréde,
1992; Panthee et al., 2022).

Human Microflora as an Ecological System

Human microflora can be conceptualized as a highly complex ecological network characterized by interspecies
interactions, competition for resources, and co-evolution with the host. Each anatomical site, such as the gut, skin,
and respiratory tract, represents a distinct ecological niche with unique physicochemical conditions. These niches
support diverse microbial populations whose composition is shaped by ecological principles such as selection,
dispersal, and adaptation. Microbial communities exhibit both stability and flexibility. While core microbial taxa
remain relatively stable over time, environmental and human-induced perturbations can significantly alter
community composition. Evolutionary processes occurring within the microbiota further contribute to ecological
shifts, demonstrating that microbial communities can adapt rapidly to changing conditions. The concept of
colonization resistance highlights the ecological importance of microflora. A balanced microbial community
prevents the establishment of pathogenic organisms by competing for nutrients and space. Disruption of this
balance, often caused by human interventions such as antibiotic use, can lead to opportunistic infections and
ecological instability (Lancet Infectious Diseases Review, 2001).
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Human Factors Influencing Microflora

Diet and Nutrition

Diet is one of the most influential determinants of microflora composition. Nutrient availability directly affects
microbial metabolism and growth, thereby shaping community structure. Diets rich in fiber promote beneficial
bacteria capable of fermenting complex carbohydrates, whereas high-fat, low-fiber diets may lead to reduced
microbial diversity and increased prevalence of pathogenic species. The consumption of fermented foods
introduces exogenous microorganisms into the gut ecosystem, enhancing microbial diversity and functional
capacity. These microorganisms contribute to metabolic processes and improve gut health through the production
of bioactive compounds such as short-chain fatty acids (Sun et al., 2021; Auchtung et al., 2025).

Antibiotic Use and Medical Interventions

Antibiotics represent one of the most significant human-induced perturbations of microflora. Their use can
disrupt microbial equilibrium by eliminating susceptible species and allowing resistant organisms to proliferate.
This disruption often results in reduced diversity and increased vulnerability to infections. Studies have shown that
antimicrobial agents can significantly alter the ecological balance of intestinal microflora, leading to overgrowth
of opportunistic pathogens and the emergence of antibiotic resistance. The ecological consequences of antibiotic
use extend beyond the individual, contributing to the global spread of antimicrobial resistance (Nord, 1993;
Skowron et al., 2021).

Hygiene and Lifestyle Factors

Modern hygiene practices, including the widespread use of disinfectants and reduced exposure to natural
environments, have altered human microbial exposure patterns. While these practices reduce infectious disease
transmission, they may also limit exposure to beneficial microorganisms, potentially contributing to immune
dysregulation. Lifestyle factors such as stress, sleep patterns, and physical activity also influence microbial
communities. Chronic stress, for example, can alter gut microbiota composition through neuroendocrine pathways,
highlighting the interconnectedness of physiological and ecological systems (Good and Rosenfeld, 2023).

Socio-Cultural and Behavioral Factors

Cultural practices, including dietary habits, sanitation, and healthcare access, significantly influence microbial
diversity. Urbanization and industrialization have been associated with reduced microbial exposure and diversity,
potentially contributing to the rise of non-communicable diseases. Human migration and globalization further
impact microflora by introducing individuals to new environmental microbiomes, resulting in shifts in microbial
composition and adaptation (Good and Rosenfeld, 2023).

Ecological and Environmental Factors

Environmental Microbiome Interactions

The environmental microbiome serves as a reservoir of microbial diversity that interacts continuously with the
human microbiome. Exposure to natural environments, such as soil and vegetation, can enhance microbial
diversity and promote immune resilience. The interaction between environmental and human microbiomes plays
a crucial role in health, influencing both microbial composition and immune system development (Panthee et al.,
2022).

Climate and Environmental Stressors

Environmental conditions such as temperature, humidity, and pollution influence microbial survival and
distribution. Extreme environments, including simulated microgravity and stress conditions, have been shown to
significantly alter microbial composition and function, demonstrating the sensitivity of microflora to ecological
changes (Blaser et al., 2015).

Urbanization and Anthropogenic Effects

Human activities have profoundly altered ecological systems, including microbial ecosystems.
Industrialization, pollution, and changes in land use have reduced environmental microbial diversity, which in turn
affects human microflora. The Anthropocene era has been associated with significant perturbations in microbial
ecosystems, reflecting the impact of human activities on both external and internal ecological systems (Lancet
Infectious Diseases Review, 2001).

Microflora, Health, and Disease
The balance of human microflora is essential for maintaining health. Disruptions in microbial communities
have been linked to a wide range of diseases, including gastrointestinal disorders, metabolic diseases, and skin
conditions. For example, alterations in skin microbiota can contribute to dermatological conditions by disrupting
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the protective barrier function of the skin. Microflora also plays a critical role in immune system development and
regulation. Dysbiosis can lead to immune dysfunction, increasing susceptibility to infections and inflammatory
diseases (Nord, 1993; Skowron et al., 2021).

One Health Perspective

The One Health framework emphasizes the interconnectedness of human, animal, and environmental health.
Microbiomes serve as a central component of this framework, facilitating interactions between ecosystems and
influencing global health outcomes. Microbial communities contribute to ecological processes such as nutrient
cycling and energy flow, highlighting their importance beyond human health. Understanding these interactions is
essential for developing sustainable strategies to improve health and environmental resilience (One Health
Microbiome Study, 2023).

Conclusion

Future research should focus on integrating ecological and microbiological approaches to better understand the
complex interactions between human factors and microflora. Advances in multi-omics technologies, artificial
intelligence, and systems biology will enable more comprehensive analyses of microbial ecosystems. Personalized
medicine approaches that consider individual microbiome profiles hold promise for improving health outcomes.
Additionally, promoting exposure to diverse environmental microbiota may enhance microbial resilience and
reduce disease risk. Human microflora represents a dynamic and complex ecological system shaped by a multitude
of human and environmental factors. The interaction between these factors determines microbial diversity,
stability, and function, ultimately influencing health and disease. Understanding these relationships within an
ecological framework is essential for developing effective strategies to maintain microbial balance and improve
global health outcomes.
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