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Understanding the prevalence of Staphylococcus aureus (S. aureus) within the human skin
microbiome is crucial for both health professionals and individuals interested in skin
health. This bacteria is a common inhabitant of the human skin and nasal passages, yet its
presence varies significantly across populations, age groups, and environmental factors. In
this article, we will explore the typical prevalence rates of S. aureus as a part of the
normal skin microbiota, factors influencing colonization, and the implications for health
and disease.

What is Staphylococcus aureus and Its Role in
Human Microbiota

Staphylococcus aureus is a gram-positive bacterium that is often found on the skin and in
the nasal passages of healthy individuals. While many carriers harbor the bacteria without
symptoms, S. aureus can become pathogenic under certain conditions, leading to skin
infections, pneumonia, bloodstream infections, and other serious ailments.

The human microbiome—the collection of all microorganisms living in and on our
bodies—serves protective, metabolic, and immune functions. S. aureus is considered a
commensal organism in many people, meaning it coexists with the host without causing
disease, and in some cases, it can even provide competitive advantage by outcompeting
more harmful pathogens.

Prevalence of S. aureus in the General Population

Understanding the percentage of people who carry S. aureus is a key element in
epidemiology and infection control. The carriage rate refers to the proportion of
individuals who harbor the bacteria, typically without showing symptoms.

Carriage Rates of S. aureus

Research indicates that:



- Approximately 30% of the general population are
persistent carriers of S. aureus.

« About 20-30% are intermittent carriers, meaning
they harbor the bacteria temporarily or sporadically.

- The remaining 40-50% are considered non-carriers,
with no detectable S. aureus colonization at the time
of testing.

Therefore, roughly 20-30% of people carry S. aureus at
any given time, with a significant portion of these
carriage instances being asymptomatic.

Distribution of S. aureus Carriage on Skin vs. Nasal
Passage

While S. aureus can colonize various skin sites, the
anterior nares (nostrils) are the most common reservoir.
Studies show:

- Approximately 20-30% of individuals carry S. aureus
in their nasal passages.

- Skin sites such as the axillae (armpits), groin, and
hands have variable colonization rates, typically
ranging from 10-20% depending on the population
and environmental factors.



The nasal carriage rate is often used as a proxy for
overall S. aureus colonization since it is a primary
reservoir for transmission and infection.

Factors Influencing S. aureus Colonization

The prevalence of S. aureus colonization isn't uniform
across all populations. Several factors influence
whether an individual is a carrier:

Age

- Infants and young children tend to have lower carriage
rates (~20%), which increase during adolescence and
adulthood.

- Elderly individuals may exhibit higher colonization
rates due to immune system changes and skin barrier
alterations.

Geographical and Environmental Factors

- Certain regions or communities with high-density
living, poor hygiene, or limited healthcare access may
see increased rates.

- Climate can also influence colonization; for example,
humid environments can promote bacterial growth.



Healthcare Exposure

- Healthcare workers and patients in hospitals or clinics
are at increased risk of colonization due to frequent
contact with infected or colonized individuals.

Antibiotic Use and Immune Status

- Antibiotics can disrupt normal microbiota, potentially
leading to increased S. aureus colonization.

- Immunocompromised individuals are more susceptible
to colonization and subsequent infection.

Implications of S. aureus Carriage

Being a carrier of S. aureus doesn't necessarily mean
one will develop an infection. However, colonization
increases the risk of subsequent infections, especially if
skin integrity is compromised or if there is an invasive
procedure.

Risk of Infection

- Carriers are at higher risk of developing skin and soft
tissue infections, such as boils, abscesses, and impetigo.
- S. aureus is also a leading cause of more serious
infections like pneumonia, osteomyelitis, and sepsis,
particularly in healthcare settings.



Transmission Dynamics

- Carriers can transmit S. aureus to others through
contact, especially in crowded environments.

- Healthcare workers can inadvertently spread bacteria
to patients if proper hygiene practices are not followed.

Normal vs. Pathogenic Presence of S. aureus

The distinction between harmless colonization and
pathogenic infection hinges on multiple factors,
including bacterial virulence, host immune response,
and environmental conditions.

Healthy Carriers

- Typically harbor S. aureus without symptoms.
- Often have stable colonization, which can sometimes
confer immune benefits.

Infections Caused by S. aureus

- Occur when bacteria breach skin barriers or when
immune defenses are compromised.

- Can be caused by strains with specific virulence
factors, such as toxins or antibiotic resistance genes.

Strategies to Manage S. aureus Carriage



Given the potential health risks, managing S. aureus
colonization, especially in healthcare settings, is
critical.

Screening and Decolonization

- Preoperative screening for S. aureus, especially MRSA
(Methicillin-resistant S. aureus), is common.

- Decolonization protocols may include topical
mupirocin ointment and antiseptic body washes.

Hygiene Practices

- Regular hand washing with soap and water.

- Proper wound care and skin hygiene.

- Use of personal protective equipment (PPE) in clinical
settings.

Summary and Key Takeaways

- Approximately 20-30% of the general population are
carriers of S. aureus, primarily in the nasal passages.

- Carriage rates vary based on age, environment, health
status, and exposure to healthcare settings.

- Carriage is often asymptomatic but can predispose
individuals to infections.

- Understanding colonization patterns helps in infection
control and prevention strategies, particularly in
hospitals.



- Maintaining good hygiene and targeted decolonization
can reduce transmission and infection risks.

Conclusion

The prevalence of Staphylococcus aureus as part of the
normal skin microbiota is substantial, with around one-
fifth to one-third of people harboring the bacteria at any
given time. While colonization is generally harmless, it
holds significant importance due to its potential to
cause infections, especially in vulnerable populations.
Ongoing research continues to elucidate the factors
influencing colonization and strategies to mitigate
associated health risks, making awareness and hygiene
practices essential components of public health and
clinical care.
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Note: The percentages and data presented are based on
multiple epidemiological studies and may vary
depending on the population and methodology.

Frequently Asked Questions

What percentage of people naturally carry
Staphylococcus aureus on their skin?

Approximately 30% of people carry Staphylococcus
aureus as part of their normal skin microbiota.

Is it common for healthy individuals to have S. aureus
on their skin?

Yes, it is common; around one-third of healthy
individuals carry S. aureus without symptoms.

Does the prevalence of S. aureus on skin vary by age or
population?

Yes, the carriage rate can vary by age, geographic
location, and other factors, but generally hovers around
20-30% in adults.



Are there certain body sites where S. aureus is more
commonly found as part of normal flora?

Yes, S. aureus is most commonly found in the anterior
nares, but it can also colonize the skin, especially the
hands and axillae.

Why is it important to understand the carriage rate of S.
aureus on skin?

Knowing the carriage rate helps in understanding
infection risks, transmission, and the development of
strategies to prevent infections.

Can carriers of S. aureus on their skin develop
infections later?

Yes, although many carriers remain asymptomatic, they
are at increased risk of developing skin or systemic
infections if the bacteria invade deeper tissues.

Has the percentage of people carrying S. aureus on
their skin changed over recent years?

Current data suggests stable carriage rates, but
ongoing studies monitor trends due to factors like
antibiotic use and hygiene practices.



Additional Resources
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The human skin is a complex ecosystem teeming with a
diverse array of microorganisms that form the skin
microbiota. Among these microorganisms,
Staphylococcus aureus (S. aureus) has garnered
significant attention due to its dual role as both a
commensal organism and a potential pathogen.
Understanding the prevalence of S. aureus as part of the
normal skin microbiota is crucial for discerning its role
in health and disease, informing infection control
strategies, and developing targeted therapies. In this
comprehensive review, we explore current evidence on
the prevalence of S. aureus colonization in humans,
factors influencing its presence, and the implications
for health.

Introduction to Skin Microbiota and
Staphylococcus aureus

The human skin provides a unique environment
characterized by varying moisture, pH, and nutrient
availability, supporting a vast microbial community.
These microorganisms, including bacteria, fungi, and
viruses, contribute to skin health by competing with
pathogens, modulating immune responses, and



maintaining barrier function.

Staphylococcus aureus is a Gram-positive cocci that
commonly resides on human skin and mucous
membranes. While often harmless as a commensal, S.
aureus is also a significant pathogen responsible for a
range of infections, from superficial skin infections to
life-threatening systemic diseases.

Understanding whether S. aureus is part of the normal
skin microbiota in healthy individuals, and to what
extent, is essential for appreciating its role in both
health and disease.

Prevalence of S. aureus in the General Population

Overall Colonization Rates

Research indicates that S. aureus colonization varies
widely across populations, study settings, and sampling
sites. General estimates suggest:

- Approximately 20-30% of healthy individuals are
persistent carriers of S. aureus.

- An additional 30-50% are intermittent carriers.

- The remaining population rarely carries S. aureus.



This means that roughly 20-30% of people have S.
aureus as part of their normal skin microbiota at any
given time.

Variability Based on Population and Geography

Prevalence rates are influenced by factors such as
geographic location, age, health status, and lifestyle.
For example:

- In community settings, colonization rates tend to be
around 20-30%.

- Hospitalized or immunocompromised individuals may
have higher carriage rates, sometimes exceeding
40-50%.

- Certain regions, such as parts of Africa or Asia, report
different prevalence rates due to environmental and
socio-economic factors.

Sampling Sites and Their Impact

The body site sampled significantly affects colonization
detection:

| Sampling Site | Prevalence of S. aureus Colonization |
o e |

| Anterior nares (nostrils) | 20-30% in the general
population |

| Axilla (armpits) | 10-20% |



| Groin | 10-15% |
| Perineum | 10-15% |
| Oropharynx | 10-20% |

The anterior nares are recognized as the primary
reservoir for S. aureus, with colonization rates here
being most consistent across studies.

Factors Influencing S. aureus Colonization

The presence of S. aureus on the skin is not static;
various host and environmental factors influence
colonization status.

Host Factors

- Age: Carriage rates tend to be higher in children and
decrease with age, stabilizing in adults.

- Skin Conditions: Individuals with eczema, dermatitis,
or other skin barrier disruptions are more prone to
colonization.

- Immune Status: Immunocompromised individuals may
harbor higher or more persistent colonization.

- Genetics: Genetic predispositions can influence skin
microbiota composition.



Environmental and Behavioral Factors

- Hygiene Practices: Frequent handwashing or use of
antiseptics can reduce colonization.

- Close Contact Settings: Crowded environments like
military barracks or sports teams increase exposure.

- Antibiotic Use: Recent antibiotic treatment can alter
microbiota balance, affecting S. aureus carriage.

- Socioeconomic Status: Living conditions can influence
colonization prevalence.

Microbiota Interactions

Other skin microbes can inhibit or facilitate S. aureus
colonization. For example, Staphylococcus epidermidis
produces antimicrobial peptides that suppress S. aureus
growth, whereas disrupted microbiota may favor S.
aureus colonization.

Persistence and Dynamics of S. aureus Carriage

Understanding the persistence of S. aureus colonization
is key to grasping its role as a normal commensal.

Persistent vs. Intermittent Carriage



- Persistent carriers: individuals who harbor S. aureus
continuously over extended periods (e.g., >6 months).

- Intermittent carriers: individuals who harbor S. aureus
sporadically.

- Non-carriers: individuals who rarely or never harbor S.
aureus.

Studies show that approximately 20% of the population
are persistent carriers, and about 30-50% are
intermittent carriers.

Factors Affecting Carriage Duration

- Host immune responses.
- Microbial competition.

- Environmental exposures.
- Antibiotic treatments.

Implications of S. aureus As Part of Normal Skin
Microbiota

Recognizing S. aureus as a common commensal in a
significant portion of the population has implications
for both clinical practice and public health.

Balance Between Commensalism and Pathogenicity



- The transition from colonizer to pathogen often
involves breaches in skin integrity, immune
suppression, or co-infections.

- Asymptomatic carriers can serve as reservoirs for
transmission and infection, especially in healthcare
settings.

Transmission Dynamics

- Carriers are primary sources of S. aureus transmission
within households, communities, and healthcare
facilities.

- Understanding prevalence helps in designing
decolonization strategies and infection control
protocols.

Decolonization and Prevention Strategies

- Targeted decolonization (e.g., nasal mupirocin,
chlorhexidine washes) is often employed in high-risk
settings.

- Knowledge of colonization rates informs screening
policies and risk assessments.

Summary and Conclusions



Based on current literature, approximately 20-30% of
healthy individuals carry Staphylococcus aureus as part
of their normal skin microbiota, predominantly in the
anterior nares but also on other body sites such as the
axilla, groin, and oropharynx. The prevalence varies
depending on factors like age, health status,
environment, and sampling methodology. Persistent
colonization affects a smaller subset (~20%) of carriers,
but intermittent colonization is more common.

Understanding these prevalence rates is essential for
appreciating the dual role of S. aureus as a commensal
organism and a potential pathogen. It underscores the
importance of monitoring colonization patterns,
especially in vulnerable populations, and informs
strategies to prevent transmission and infection.

Future Directions and Research Gaps

- Further longitudinal studies are needed to better
understand the dynamics of S. aureus colonization over
time.

- Investigations into microbiota interactions could
reveal novel approaches to prevent colonization or
reduce pathogenicity.

- The impact of emerging antimicrobial resistance
among S. aureus strains on colonization and infection
warrants ongoing surveillance.



In conclusion, Staphylococcus aureus is a common
component of the skin microbiota in a significant
proportion of the population, with estimates indicating
that roughly one-fifth to one-third of people harbor it as
a normal part of their microbial community.
Recognizing its prevalence helps contextualize its role
in health and disease and guides effective strategies for
managing its transmission and pathogenic potential.
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