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What is the Impact of Microbes or
Microorganisms on Humans?
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Introduction

Microorganisms influence human health in ways that range from essential biological partnership to
severe infectious disease. Microbiology includes bacteria, archaea, many fungi, protozoa, microscopic
algae, and viruses, although viruses are not cellular organisms. Humans continuously interact with
microbial communities on the skin, in the mouth and intestine, and at other body sites exposed to the
environment. Many resident organisms are harmless or beneficial, while others become pathogenic
when they enter vulnerable tissues, acquire virulence traits, or encounter a host with weakened
defenses. The human microbiome contributes to digestion, immune development, barrier function,
and resistance to colonization by some pathogens. Current NIEHS guidance likewise emphasizes that
microbiome composition and function can influence health and are shaped by factors such as diet,
environment, medications, and disease (National Institute of Environmental Health Sciences [NIEHS],
2026). The most accurate question is therefore not whether microbes are “good” or “bad,” but how
microbial identity, location, community structure, host immunity, and environment interact to produce
health or disease.

Resident Microbes and Normal Human Biology

Microbial communities occupy ecological niches throughout the body, with especially dense
populations in the gastrointestinal tract. Intestinal microbes help metabolize dietary compounds that
human enzymes cannot fully process and produce short-chain fatty acids and other metabolites that
affect intestinal cells, immune signaling, and energy use. Skin microbes compete for space and
nutrients and can help limit colonization by harmful organisms, while oral and vaginal communities
also contribute to local ecological stability. Backhed et al. (2005) described the intestine as a site of
important host-microbial mutualism, and later research has shown substantial variation among
healthy individuals rather than one ideal composition (Gilbert et al., 2018). This variation is why
detecting a particular bacterium does not automatically diagnose disease. Context matters: an
organism that is harmless on skin can cause bloodstream infection if introduced through a catheter,
and ordinary intestinal bacteria can cause serious illness when they reach normally protected tissues.
Human health therefore depends on maintaining functional relationships with microbes rather than
attempting to eliminate them indiscriminately.
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The Human Microbiome Project and Immune
Development

The Human Microbiome Project expanded the ability to study microbial communities by developing
reference datasets, sampling methods, and analytical tools across several body sites. The first phase
characterized microbial diversity in healthy adults, while later work examined relationships between
microbial activity and host biology in conditions such as inflammatory bowel disease, preterm birth,
and prediabetes (Human Microbiome Project Consortium, 2012; National Institutes of Health, 2019).
The NIH Common Fund continues to maintain program resources and data from this initiative
(National Institutes of Health Common Fund, 2026). One major lesson is that health cannot be
reduced to the presence of a short list of “good bacteria.” Microbial functions, stability, interactions
with the host, and changes over time may be more informative than simple species counts. Resident
microbes also influence development of the immune system, which must distinguish dangerous
organisms from food, host tissue, and normal microbial partners. Associations between microbiome
patterns and immune, metabolic, or inflammatory disease are important, but they should not
automatically be interpreted as proof that the microbial change caused the disorder.

Pathogens, Opportunists, and Routes of Infection

Pathogenic microorganisms cause disease through diverse mechanisms and routes of transmission.
Respiratory pathogens can spread through particles or droplets, enteric organisms through
contaminated food or water, blood-borne pathogens through blood or specified body fluids, and
vector-borne organisms through mosquitoes, ticks, or other carriers. Disease severity depends on
infectious dose, strain virulence, age, pregnancy, vaccination, immune status, underlying illness, and
access to timely treatment. Opportunistic organisms illustrate why body location matters. Skin flora
can cause infection after invasive procedures, while organisms that are ordinarily contained in the
intestine may become dangerous after perforation or immune suppression. Some internal
compartments, including blood, cerebrospinal fluid, and deep tissues, are normally protected from
sustained microbial growth, so detection of a pathogen there can indicate serious infection. Viruses,
fungi, and protozoa also require distinct diagnostic and treatment strategies. Antibiotics directed
against bacteria do not treat viral illness and may not treat fungal or protozoal disease, making
accurate identification and clinical context essential before antimicrobial therapy is chosen.

Microbes in the Gut, Skin, Mouth, and Respiratory
Tract

Each body site supports a different microbial environment. The mouth contains complex biofilms on
teeth, gums, tongue, and mucosa; when diet, saliva, hygiene, smoking, or host responses shift these
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communities, dental caries and periodontal disease can develop. The skin varies between dry, oily,
and moist regions, and barrier disruption can change which organisms dominate or allow invasion into
deeper tissue. In the gut, diet, antibiotics, medication, geography, and iliness can alter microbial
composition and metabolism, but commercial claims that a single probiotic or microbiome test can
diagnose or cure many conditions should be treated cautiously because benefits are strain- and
indication-specific. The respiratory tract also contains low-biomass microbial communities, although
sampling is vulnerable to contamination from the mouth and upper airway. Gilbert et al. (2018)
emphasize that microbiome research must distinguish association from mechanism. A microbial
pattern observed during disease may be a cause, consequence, or by-product of inflammation,
medication, diet, or hospitalization. Clinical decisions should therefore rely on validated evidence
rather than broad claims about “balancing” all microbes.

Antibiotics, Resistance, and Responsible
Prevention

Antibiotics have transformed the treatment of bacterial infection, but unnecessary or inappropriate
use can disrupt normal microbial communities, cause adverse effects, and select resistant organisms.
Antimicrobial resistance occurs when microorganisms develop or acquire traits that allow them to
survive drugs intended to control them; it is not the patient’s body that becomes resistant. WHO
identifies antimicrobial resistance as a major global health threat and emphasizes prevention,
surveillance, appropriate prescribing, infection control, and development of new countermeasures
(World Health Organization [WHO], 2023). Current public-health guidance also stresses that resistant
infections spread through healthcare, communities, food systems, animals, and the environment.
Stewardship means using an antimicrobial only when indicated, choosing the narrowest effective
agent when possible, obtaining cultures or other diagnostics when clinically useful, and using an
appropriate dose and duration. Infection prevention reduces the need for treatment in the first place.
Vaccination, hand hygiene, safe water, sanitation, food safety, ventilation, sterilization of medical
equipment, vector control, and sexual-health measures should therefore be matched to actual
transmission routes rather than used as a generalized attempt to create a sterile environment.

Research Methods and Limits of Interpretation

Research on microorganisms requires careful methods because modern sequencing can detect
genetic material without proving that an organism is alive, abundant, or causing disease. Low-
biomass samples are especially vulnerable to contamination, while relative-abundance measures can
change even when the absolute number of a species does not. Studies should document body site,
sampling technique, population, medications, antibiotics, diet, geography, disease severity, and
laboratory methods. Longitudinal designs are particularly valuable because they can show whether
microbial changes precede or follow an outcome. Systematic reviews and mechanistic experiments
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can strengthen causal inference, but findings from one population or body site should not be
generalized automatically. The Human Microbiome Project demonstrated both the power and
complexity of community-level analysis, including the fact that healthy people may have very
different taxonomic compositions while sharing some functions (Human Microbiome Project
Consortium, 2012). Researchers should therefore avoid presenting diversity scores as universal
measures of health. Clinical microbiology and microbiome science answer related but different
questions: one often seeks a pathogen responsible for illness, while the other examines communities,
functions, and host interactions.

Conclusion

Microorganisms have profound but highly context-dependent effects on human beings. Resident
microbial communities contribute to digestion, immune development, barrier protection, metabolism,
and ecological resistance to pathogens, while bacteria, viruses, fungi, and protozoa can also cause
serious infection when transmission, virulence, location, and host susceptibility permit. The Human
Microbiome Project demonstrated that healthy microbial communities are diverse and that one
universal “perfect microbiome” does not exist (National Institutes of Health, 2019; National Institutes
of Health Common Fund, 2026). Prevention should therefore target harmful transmission without
treating all microbes as enemies. Safe water, sanitation, food handling, vaccination, infection control,
appropriate hygiene, and responsible antimicrobial use reduce disease while limiting unnecessary
disruption of beneficial communities. Research findings also require caution because association does
not prove causation and sequencing methods have important technical limitations. A balanced
understanding replaces fear of microorganisms with a more accurate view: human biology has
evolved in continuous interaction with microbial life, and health depends both on preserving useful
relationships and controlling pathogens when they threaten vulnerable tissues.
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