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Abstract

Introduction: The skin microbiota comprises of millions of bacteria, fungi’s, and viruses that live on a dermal layer of skin. All of
these particular microbiota areas were basically known as skin, gut, mouth, breathing passages, and urinary and reproductive
areas. It is highlighted that telling apart the microbiota moved from a person's skin to the microbiota sample surfaces on the
person's surrounding surfaces might help with criminal identification, like fingerprints. Studies have demonstrated that
identification of people is possible by the observed microbiota traits of not change unchanged personal microbiota, traces left over
on mouse, mobiles, and areas touched at home. Aim: This aim clearly sets out the objectives of exploring the skin microbiomes as
an alternative or complementary method for biometric identification. Methods: All procedures in this study adhered to applicable
ethical guidelines and legal regulations. Fifty healthy adult participants, aged 20 to 50 years, were recruited with careful
consideration of variables known to influence skin microbiota, including occupational exposure, use of hand antiseptics or topical
antibiotics, and frequency of public transportation use for 3 consecutive days, skin swab samples were collected from the middle
finger of each participant’s right hand, along with samples from their personal belongings. Participants were instructed to perform
a minimum of seven handwashing events per day. Of the ten individuals, five were employed within the same department, and
two were healthcare workers. Sample collection was conducted at varying times throughout the day and on non-fixed days to
minimize temporal bias. All samples were obtained using sterile cotton-tipped swabs pre-moistened with sterile solution, a
validated technique for skin microbiota sampling. Results: The data indicates that hospital/cleaning staff are at a higher risk of
potentially pathogenic bacteria, notably Staphylococcus aureus and Gram-negative bacteria; college students, on the other hand,
only exhibited colonization with environmental organisms; CoNS was present in both groups indicating that
colonization/contamination occurred globally. There is a need for continuous hygiene training, especially among hospital/cleaning
staff and a monitoring system of the microbial flora is vital to prevent potential nosocomial infections. Continual monitoring, or
screening, as well as proper infection control measures, should be continuously encouraged to not only protect patients, but
hospital/cleaning staff, also. Conclusion: A three-day study provided valuable insights into the types and prevalence of bacteria in
hospital environments where staff and students work. The daily presence of Coagulase-Negative Staphylococci (CoNS) highlights
their commonality as normal skin bacteria. However, CONS can cause infections, particularly when medical devices are used or in
individuals with weakened immune systems, especially in hospitals.
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1. Introduction

The skin microbiota comprises of millions of bacterias, fungi’s, and viruses that live on a dermal layer of skin. All of
these particular microbiota areas were basically known as skin, gut, mouth, breathing passages, and urinary and
reproductive areas. Even though new studies suggest that these particular microbiota areas reveal a person's race
and background, it is specifically highly important to noted that the microbiota creates very unique identity with
elements like a person's way of life, environment, or eating habits. Despite people's varied ways of living, the reality
that each person has unique traits in their hand microbiota has proven to be beneficial across a range of fields. It is
highlighted that telling apart the microbiota moved from a person's skin to the microbiota sample surfaces on the
person's surrounding surfaces might help with criminal identification, like fingerprints. Studies have demonstrated
that identification of people is possible by the observed microbiota traits of not change unchanged personal
microbiota, traces left over on mouse, mobiles, and areas touched at home.

While fingerprints are a standard type of evidence in crime labs, they don’t always tell us who someone is. By the use
of the micro-organisms, which in each case are very different according to the person and the locality from which he
hails, we have now at our disposal a new method for testing crimes. So while everyone is different, germs, studies
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have been studied. Such as Propionibacterium acnes, which are typically in ourmain-tiny living things on our skin, can
help us identify one person from the next and give us some idea of who they are. Likewise, Staphylococcus
epidermidis, a natural member of human skin, can also be used to pin down individuals'in crime investigations. In our
study, we sought to differentiate people and to discover the marks they make on things, using easy, fast, and cheap
lab methods that hone in on S. epidermidis. All of this research was for finding these traces that carry evidence and
differences that are personal in simple ways that don’t require huge quantities of money or equipment.

One of the largest organ homosepians body surface is the skin. It is an important interface between the human body
and the external environment that hosts the diverse complex microbial communities that very across multiple
physiological and topographical different microenvironments (Grice et al., 2009).

Metagenomic shotgun sequencing has significantly enhenced are ability to study these communities at the level of
nucleotide. Initialy Systematic metagenomic studies on the human skin microbiome were first conducted as part of
the Human Microbiome Project (HMP) and, more recently through the integrative HMP (iHMP) multi-site (Oh et al.,
2014) and tempor sequencing data. These includes metagenomic profiling, performed in 17 skin sites over three
visits for a span of about three years on 12 healthy individuals, enabled us to learn about all the ways geography,
people, and time can change things. Using known sequences, we carefully looked at what makes up and how the
healthy skin's collection of tiny organisms works for bacteria, fungi, and viruses. Also, research has revealed that
where you live and who you are greatly impact how a group works and what kinds of organisms, and that skin's tiny
organisms mostly stay the same even when facing outside changes.

2. Method

All procedures in this study adhered to applicable ethical guidelines and legal regulations. Ten healthy adult
participants, aged 20 to 50 years, were recruited with careful consideration of variables known to influence skin
microbiota, including occupational exposure, use of hand antiseptics or topical antibiotics, and frequency of public
transportation use (detailed in Table 1). For 3 consecutive days, skin swab samples were collected from the middle
finger of each participant’s right hand, along with samples from their personal belongings.

Participants were instructed to perform a minimum of seven handwashing events per day. Of the ten individuals, five
were employed within the same department, and two were healthcare workers. Sample collection was conducted at
varying times throughout the day and on non-fixed days to minimize temporal bias.

To assess microbial transfer between skin and surfaces, additional samples were collected from the space bar keys of
two laptop keyboards located at Santosh Deemed to Be University, as well as one private and one public keyboard.
All samples were obtained using sterile cotton-tipped swabs pre-moistened with sterile solution, a validated
technique for skin microbiota sampling. Microbial profiling focused on the characterization of the complete hand
microbiota, with particular emphasis on Staphylococcus epidermidis, a dominant skin commensal. Simple, cost-
effective, and rapid profiling methods were employed to distinguish between individual skin microbiota and microbial
communities deposited on touched surfaces.

3. Results

Microbial Contamination Monitoring in Hospital Environment Over Three Days: During this three-day study, the
researchers evaluated the level of microbial contamination of individuals in four different populations: doctors,
cleaning staff, hospital staff, and college students. The presence and exposure of bacteria were similar among all
populations. These bacteria include Coagulase-negative Staphylococci (CoNS), Staphylococcus aureus, and also Gram-
negative organisms Enterobacter spp. and Pseudomonas aeruginosa; together these organisms were found in all four
populations. The researchers were able to observe serogrouped bacteria in smaller quantities, across the groups like
Micrococcus spp. and Bacillus spp. Coagulase-Negative Staphylococci (CoNS) Presence: We observed Coagulase-
negative Staphylococci (CoNS) present in samples drawn from all study subjects during all three days of sampling.
Therefore, it is evident that CoNS is part of normal human skin flora. However, CoNS presence does raise questions
of contamination, colonization, and nosocomial infections, as this may be of specific concern with immuno-
compromised patients.

3.1 Staphylococcus aureus Trends:

While Staphylococcus aureus was variable, which is not surprising considering that it is widely distributed in the
environment and potentially pathogenic. On day 1, five of the ten were positive. On day 2, the same five were positive:
not the same five individuals however. On day 3, six of the participants tested positive. The participants would have
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been registered for Staphylococcus aureus along with the cleaners as already mentioned with the Housekeeping Staff.
Perhaps simply the Cleaning Staff 1 and the Hospital Staff 1. Presumably, they were there for occupational exposure
and/or not following hygienic practices. With respect to the doctors, Doctor 1 was positive for Staphylococcus aureus
on Day 1, and negative on Days 2 and 3. Doctor 2 was negative on Day 1, and positive on Days 2 and 3. The variability
exhibited can be considered indicators of transient colonization, or it could be indicators of poor hand hygiene
practices.

3.2 Gram-Negative Bacteria Detection:

For Gram-negative bacteria specifically, there were findings of only Cleaning Staff 1 and Cleaning Staff 2 were
colonized by Gram-negative bacteria. Gram-negative organisms pose two clinical nursing significance; first, it has been
documented that they routinely have multidrug resistance patterns, and they cause health associated infections.
Regardless, for Cleaning Staff 1 Enterobacter spp. was documented for every day, and for cleaning Staff 2
Pseudomonas aeruginosa was documented every time. As the only persons to document the previously mentioned
organisms, there is evident exposure by cleaning staff to on-site environmental contamination. This highlights a
required provision for sufficient provisions for the personal protective equipment (PPE) and sanitation requirements.
Other Organisms: Micrococcus and Bacillus spp:lt was revealed that college students had colonization of
environmental (non-disease-causing) bacteria like Micrococcus spp. and Bacillus spp. For example, Micrococcus spp.
was found frequently on Student 2, and Bacillus spp. was found on Student 2 at three other sampling times. While
these bacterial species are typically harmless, detections of environmental bacteria suggest environmental
contamination or contamination associated with poor hygiene practices.

3.3 Overall Interpretation:

The data indicates that hospital/cleaning staff are at a higher risk of potentially pathogenic bacteria, notably
Staphylococcus aureus and Gram-negative bacteria; college students, on the other hand, only exhibited colonization
with environmental organisms; CoNS was present in both groups indicating that colonization/contamination occurred
globally.There is a need for continuous hygiene training, especially among hospital/cleaning staff, and a monitoring
system of the microbial flora is vital to prevent potential nosocomial infections. Continual monitoring, or screening,
as well as proper infection control measures, should be continuously encouraged to not only protect patients, but
hospital/cleaning staff, also.

TABLE NO.1 (DAY.1) Fingerprint taken from Middle Finger

Participant Group CoNS Staphylococcus | GramNegative Other Organisms
aureus Bacteria
Doctor 1 Doctor Present Present None None
Doctor 2 Doctor Present Absent None None
Cleaning Cleaning Present Present Enterobacter spp. None
Staff 1 Staff
Cleaning Cleaning Present Absent Pseudomonas None
Staff 2 Staff aeruginosa
Hospital Hospital Present Present None None
Staff 1 Staff
Hospital Hospital Present Absent None None
Staff 2 Staff
Student 1 College Present Present None None
Student
Student 2 College Present Absent None Micrococcus spp.
Student
Student 3 College Present Absent None Bacillus spp.
Student
Student 4 College Present Absent None None
Student
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TABLE NO.2 (DAY.2) ) Fingerprint taken from I\.-/I"i’ddlélk:inger -

S\

Staphyl "‘GramN:ek ative | .. |
Participant Group aphylococeuis . g. W Other Organisms
aureus Bacteria
Doctor 1 Doctor Present Absent None None
Doctor 2 Doctor Present Present None None
Cleaning Cleaning Enterobacter
Staff 1 Staff Present Present 5pp. None
Cleaning Cleaning Present Absent Pseudomonas None
Staff 2 Staff aeruginosa
Hospital Hospital
Staff 1 Staff Present Present None None
Hospital Hospital Present Absent None None
Staff 2 Staff
Student 1 College .
Student Present Absent None Bacillus spp.
College .
Student 2 Student Present Absent None Micrococcus spp.
Student 3 College Present Absent None None
Student
Student 4 College Present Absent None None
Student
TABLE NO.3 (DAY.3) Fingerprint taken from Middle Finger
hyl N i h
Participant Group CoNS Staphylococcus Gram eg?tlve ot .er
aureus Bacteria Organisms
Doctor 1 Doctor Present Absent None None
Doctor 2 Doctor Present Present None None
Cleaning Cleaning Enterobacter
Staff 1 Staff Present Present spp. None
Cleaning Cleaning Present Present Pseudornonas None
Staff 2 Staff aeruginosa
Hospital Hospital
Staff 1 Staff Present Present None None
Hospital Hospital
Staff 2 Staff Present Absent None None
Student 1 College Present Absent None Bacillus
Student spp.
College Micrococcu
Student 2 Present Absent None
Student S spp.
Student 3 College Present Absent None None
Student
Baci
Student 4 College Present Absent None acillus
Student spp.
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Fingerprint taken from (Middle Finger) (nDay»J:'—?a)‘*-\ o

Participant sGroup CoNS Staphylococcus Gram\_l}_lgg.::\tlve Othfer -
aureus Bacteria Organisms
Doctor 1 Doctor Present(3) Present,Absent, None None
Present
Doctor 2 Doctor Present(3) Absent,Present, None None
Present
Cleaning Staff Cleaning Enterobacter
1 Staff Present(3) Present(3) 5pp.(3) None
Cleaning Staff Cleaning Absent, Pseudomonas
2 Staff Present(3) Absent,Present aeruginosa(3) None
Hospital Staff Hospital
1 Staff Present(3) Present(3) None None
Hospital Staff Hospital
5 Staff Present(3) Absent(3) None None
College Present,Absent Bacillus
Student 1 Student Present(3) Absent None spp,(day
2&3)
Coll Mi
Student 2 ollege Present(3) Absent(3) None crococe
Student us spp.
College
Student 3 Student Present(3) Absent(3) None None
College Bacillus
Student 4 & Present(3) Absent(3) None spp,(day-
Student 2)

4. Discussion

The data collected over the past three days illustrate the possibly significant trends of microbial colonization among
hospital staff and students. Coagulase-negative staphylococci (CoNS) were detected among all participants and serve
as a caveat since they are present on our skin, and harmless in general, but opportunistic in a health care setting.
Staphylococcus aureus is especially curious and worthy of consideration. Among the doctors, hospital and cleaning
staff, there was enough variability to assume personal colonization among doctors, since S. aureus sporadically
appeared among doctors, while cleaning and hospital staff had regular appearances indicating available exposure,
but no adherence to hand hygiene or handling practices. That none of the college students had S. aureus detected,
suggests a lack of available exposure and/or exposure relative to hospital workers.

The only Gram-negative bacteria were found among hospital cleaning staff and include likely nosocomial pathogens
such as Enterobacter spp. or Pseudomonas aeruginosa which have a higher likelihood of colonization. As organisms
that are typically antibiotic resistant and associated with healthcare infections, there are greater concerns of
environmental contamination with direct risk factors including cleaning staff and credentialing or infection control.

Other organism, include Bacillus spp. and Micrococcus spp. were identified in college students, this was due to
environmental bacteria and not of nosocomial origin. Overall, this study emphasizes the importance of regular
microbiological surveillance in healthcare settings, especially among personnel in high-contact roles. It also highlights
the need for targeted infection control interventions, education on hand hygiene, and strict adherence to sanitation
protocols to reduce the risk of healthcare-associated infections and improve patient and staff safety

5. Conclusion:

A three-day study provided valuable insights into the types and prevalence of bacteria in hospital environments where
staff and students work. The daily presence of Coagulase-Negative Staphylococci (CoNS) highlights their commonality
as normal skin bacteria. However, CONS can cause infections, particularly when medical devices are used or in
individuals with weakened immune systems, especially in hospitals.
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Staphylococcus aureus was observed intermittently among various |nd|V|dua|s in the study group, but its persistence
was notable among doctors and cleaning staff. % S

Cleaning and hospital staff exhibit higher incidences of S. aureus, including MRSA, cdmpgred to medical doctors,
indicating potential exposure through unsanitary surfaces or inadequate hygiene practicés»..‘j_l'his underscores the
necessity of thorough handwashing, appropriate protective equipment, and routine health screenings for healthcare
personnel. The presence of Gram-negative bacteria, namely Enterobacter spp. These organisms are known for their
resistance to multiple antibiotics and their role in serious hospital-acquired infections. Consistent detection over three
days suggests potential environmental contamination or inadequate disinfection, necessitating immediate
implementation of cleaning protocols and staff training.

In contrast, college students showed no colonization by S. aureus or Gram-negative organisms, but environmental
bacteria like Micrococcus spp. and Bacillus spp. were intermittently present. This suggests that while they are exposed
to environmental microbes, their risk of harboring or transmitting more dangerous hospital pathogens is currently
lower. Overall, this study emphasizes the importance of regular microbiological surveillance in healthcare settings,
especially among personnel in high-contact roles. It also highlights the need for targeted infection control
interventions, education on hand hygiene, and strict adherence to sanitation protocols to reduce the risk of
healthcare-associated infections and improve patient and staff safety
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