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Abstract

Healthcare workers’ hands may harbor Staphylococcus spp. with antimicrobial resistance determinants
in hospital settings, including pediatric care units. To characterize the antimicrobial susceptibility profile
and detect the mecA gene in Staphylococcus spp. isolated from the hands of healthcare workers in
maternal and pediatric hospital settings. Hand swab samples were collected from 60 healthcare workers,
yielding 24 Staphylococcus isolates. Phenotypic identification, antimicrobial susceptibility testing by
disk diffusion, and PCR detection of mecA were performed. Among the 24 isolates, 12 (50.0%) were
coagulase-positive and 12 (50.0%) were coagulase-negative; no isolate was confirmed as Staphylococcus
aureus. Resistance was highest to oxacillin (18/24; 75.0%), followed by clindamycin (15/24; 62.5%),
gentamicin (14/24; 58.33%), sulfamethoxazole-trimethoprim (14/24; 58.33%), cefoxitin (14/24; 58.33%),
and norfloxacin (13/24; 54.17%). Cefotaxime resistance was 50.0% and tetracycline resistance was
25.0%. The mecA gene was detected in 16 isolates (66.67%). Staphylococcus spp. recovered from
healthcare workers’ hands showed substantial antimicrobial resistance, with mecA detected in two-
thirds of isolates. These findings support continued surveillance and infection prevention measures
in maternal and pediatric hospital settings.
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INTRODUCTION

Antimicrobial resistance (AMR) is a
growing threat to global health, compromising
the effectiveness of antimicrobial treatments and
reinforcing the need for surveillance and prevention
measures.! Hospitals are healthcare environments
where different types of microorganisms circulate,
including highly pathogenic bacteria.? Healthcare-
associated infections (HAIs) include direct
transmission of infections between patients and
cross-transmission (indirect) through equipment,
surfaces, healthcare workers, companions, and
the environment itself.? Although microorganisms
found on inanimate surfaces are less likely to
transmit an infection, their presence facilitates the
process of cross-contamination, especially when
the hands of healthcare workers come into contact
with them.*®

Thus, professionals who work daily in
these environments may carry microbial strains
associated with HAIs®; therefore, both patients
and healthcare workers are exposed to biological
agents. Considering that one of the main routes
of transmission of microorganisms within the
hospital environment is through the hands of
employees, adherence to good hygiene practices
becomes essential to increase the biological safety
of the location.?

Hand hygiene is an established measure
for reducing the occurrence of HAIs by limiting
the transmission of microorganisms; however,
different factors that directly influence the
efficiency of this process are neglected.” Through
an integrative review, Costa et al.” reported that
the inefficiency of good practices occurs for
reasons such as work overload, infrastructure, lack
of knowledge, forgetting to carry out the process,
lack of incentive, replacing hand hygiene with
glove use, and different adherence according to
professional classes.

Among Gram-positive bacteria,
staphylococci, streptococci, and enterococci stand
out as the main agents causing infections, both in
hospital environments and in the community in
general. With the increasing burden of methicillin-
resistant Staphylococcus aureus (MRSA) and other
resistant staphylococci, the presence of Gram-
positive cocci continues to be a growing threat to
public health. Considering the number of patients

hospitalized with compromised immune systems,
it is extremely important to conduct studies that
address the resistance of Staphylococcus spp. to
antimicrobials.®

Antimicrobial resistance can arise through
genetic elements that move within or between
DNA molecules, and through mobile genetic
elements transferred between bacterial cells, such
as plasmids and integrative conjugative elements.’
In Staphylococcus spp., methicillin resistance
is commonly associated with the acquisition
of the mecA gene, which encodes PBP2a and
reduces susceptibility to beta-lactam antibiotics.*
Characterizing mecA is therefore relevant for
understanding the molecular basis of methicillin
resistance in isolates recovered from healthcare
workers’ hands.

In this context, attention to hand hygiene
remains particularly relevant in neonatal and
pediatric care, where healthcare workers have
frequent contact with vulnerable patients.'**2 The
assessment of bacterial carriage on the hands of
healthcare workers may therefore complement
infection-prevention perspectives by identifying
Staphylococcus spp. and resistance determinants
that warrant further investigation.

Thus, the objective of the study was
to characterize the antimicrobial resistance
profile and the presence of the mecA gene in
Staphylococcus spp. from the hands of healthcare
workers related to the child care sectors of a
hospital.

MATERIALS AND METHODS

Ethical Aspects, Study Location, and Participants

The study was authorized by the
Institution’s Board of Directors on the condition
that its identity would remain confidential and
that a report would be submitted at the end of the
research. The study was approved by the Human
Research Ethics Committee (CEPEH) under protocol
number 4,418,027 (CAAE 39601220.0.0000.0109).

The study was conducted in the neonatal
intensive care unit (NICU), pediatric intensive
care unit (PICU), intermediate child care unit
(ICCU), and maternity ward (MW) of a hospital.
Participants were eligible if they worked in one of
the selected sectors, agreed to participate, had
no wounds or skin lesions on their hands, and
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provided individual written informed consent.
The target sample was defined based on the total
number of professionals assigned to the selected
sectors according to their work schedules during
the study period. A total of 60 eligible professionals
participated in the study. The distribution of
participants according to professional category
and hospital sector is presented in Table 1.

Hand sample collection

Samples were collected at the end of
the participants’ work shifts, after routine hand
hygiene with soap and water and subsequent hand
drying. Sampling was performed on the bare right
hand, without gloves. A single sterile Rayon swab
containing Amies transport medium supplemented
with charcoal, previously moistened with distilled
water, was used for sampling. The swab was
applied to the interdigital spaces of the right hand,
specifically to the vertices between the interdigital
spaces. Each interdigital space was sampled
using the same swab, with a clockwise rotational
movement for 5 seconds at each interdigital
space, sequentially moving the swab between the
interdigital vertices.

Immediately after collection, the swab
was placedinits transport medium and transported
in a thermal box at ambient temperature to
the Microbiological Analysis Laboratory of the
University. All samples were transported and
processed on the same day as collection.

Bacterial isolation

Each collected swab was inoculated
into 3 mL of Brain Heart Infusion (BHI) broth and
incubated at 37 °C for 24 hrs to promote bacterial
growth. Following enrichment, the cultures were
inoculated onto Mannitol Salt Agar and incubated
at37 °Cforan additional 24 hrs. Colonies exhibiting
morphological characteristics compatible with
Staphylococcus spp. and growing on Mannitol Salt
Agar were selected and subcultured repeatedly
until isolated colonies were obtained. The isolates
were subsequently maintained in 10% glycerol
stocks at -20 °C for further microbiological and
molecular analyses.

Identification of isolates

The isolates were subjected to
conventional phenotypic tests for the
characterization of Staphylococcus spp., including
microscopic examination, Gram staining, catalase
testing, and coagulase testing.®* Gram-positive,
catalase-positive cocci were classified according
to their coagulase reaction as coagulase-
positive staphylococci (CoPS) or coagulase-
negative staphylococci (CoNS). CoPS isolates
were subsequently subjected to PCR for the
identification of Staphylococcus aureus, using a
species-specific primer pair. CoNS isolates were
classified based on the phenotypic results and
were not further identified to the species level.

Table 1. Distribution of participants according to professional category and hospital sector

Number of
participants

Professional category

Hospital sector

02 Pediatric Resident Physicians - R3

01 Gynecology and Obstetrics Resident
Physician - R2

05 Nurses

40 Nursing Technicians

06 Nursing Technicians

02 Physiotherapists

04 Support and Janitorial Service
personnel

60 Total

Neonatal Intensive Care Unit; Pediatric Intensive Care
Unit; Intermediate Child Care Unit
Maternity Ward

Neonatal Intensive Care Unit; Pediatric Intensive Care
Unit; Intermediate Child Care Unit

Neonatal Intensive Care Unit; Pediatric Intensive Care
Unit; Intermediate Child Care Unit

Maternity Ward

Neonatal Intensive Care Unit; Pediatric Intensive Care
Unit; Intermediate Child Care Unit

Neonatal Intensive Care Unit; Pediatric Intensive Care
Unit; Intermediate Child Care Unit
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Antimicrobial susceptibility testing

Antimicrobial susceptibility testing was
performed using the disk diffusion method on
Mueller—Hinton agar, according to the criteria
established by the Clinical and Laboratory
Standards Institute (CLSI), 2018 edition.** Isolated
colonies were inoculated into Brain Heart
Infusion (BHI) broth and incubated overnight.
On the day of testing, the bacterial inoculum
was standardized to a 0.5 McFarland turbidity
standard and uniformly inoculated onto Mueller—
Hinton agar plates using a sterile swab. Sensidisc®
antimicrobial disks (DME) were then placed on the
inoculated agar surface. The plates were incubated
at 37 °C for 18-24 hrs. After incubation, the
diameters of the inhibition zones were measured
in millimeters and interpreted according to the
CLSI criteria as susceptible, intermediate, or
resistant. Staphylococcus aureus ATCC 25923 was
used as the quality-control strain.

The following antimicrobial agents were
tested: cefotaxime (30 ug), cefoxitin (30 pg),
clindamycin (2 ug), gentamicin (10 pg), norfloxacin
(10 pg), oxacillin (1 ug), sulfamethoxazole/
trimethoprim (25 ug), and tetracycline (30 ug).

DNA extraction

Genomic DNA was extracted from
Staphylococcus spp. isolates using the PureLink™
Genomic DNA Kit (Invitrogen) according to the
manufacturer’s instructions. The extracted
DNA was used as the template for PCR assays
for identification of Staphylococcus aureus and
detection of the mecA gene.

Identification of Staphylococcus aureus
Coagulase-positive Staphylococcus
isolates were subjected to polymerase chain
reaction (PCR) for identification of Staphylococcus
aureus. Genomic DNA was extracted using the
PureLink™ Genomic DNA Kit (Invitrogen) according
to the manufacturer’s instructions. PCR was
performed using the primers Sa442-1 (5'-AAT
CTT TGT CGG TAC ACG ATA TTC TTC ACG-3') and
Sad42-2 (5'-CGT AAT GAG ATT TCA GTA GAT AAT
ACA ACA-3'), based on the methodology described
by Martineau et al.” Reactions were performed
in a final volume of 25 pL, containing 0.5 pL of
each primer (10 uM), 20 pL of Supermix, 2 pL of
DNA template, and nuclease-free water to a final

volume of 25 pL. Amplification was performed
using a Veriti™ 96-Well Thermal Cycler (Applied
Biosystems) under the following conditions:
initial denaturation at 93 °C for 3 min, followed
by 40 cycles of denaturation at 95 °C for 1 sec and
annealing-extension at 55 °C for 30 sec.

Amplification products were separated by
electrophoresis on a 2% agarose gel using a 100 bp
DNA ladder and stained with GelRed (Uniscience,
Osasco, Paulo, Brazil). The expected amplification
product for S. aureus was 241 bp. S. aureus ATCC
25923 was used as the positive control.

Detection of the mecA Gene

PCR was performed on DNA extracted
from all Staphylococcus spp. isolates to detect
the mecA gene. Genomic DNA was extracted
using the PureLink™ Genomic DNA Kit (Invitrogen)
according to the manufacturer’s instructions. PCR
reactions were performed in a final volume of 25
UL, containing 0.5 pL of each primer (10 uM), 20 uL
of Platinum Supermix, and 4 uL of DNA template.
The primers mecAl (5'-AAA ATC GAT GGT AAA
GGT TGG-3') and mecA2 (5'-AGT TCT GCA GTA
CCG GAT TTG-3') were used to amplify a 533 bp
fragment, according to the methodology described
by Murakami et al.*®

Amplification was performed under the
following cycling conditions: initial denaturation
at 94 °C for 5 min, followed by 40 cycles of
denaturation at 94 °C for 30 sec, primer annealing
at 55.5 °C for 30 sec, and extension at 72 °C for 1
min. A final extension was performed at 72 °C for
5 min.

Amplification products were analyzed
by electrophoresis on a 2% agarose gel, using a
100 bp DNA ladder as the molecular size marker.
The amplification products were visualized after
staining with GelRed. DNA from a previously
characterized mecA-positive Staphylococcus isolate
(sample 127), obtained from the laboratory’s
sample bank, was used as the positive control,
while Staphylococcus aureus ATCC 25923 was used
as the negative control. The expected amplification
product was 533 bp.

RESULTS

From the 60 hand samples collected
from healthcare workers working in the selected

Journal of Pure and Applied Microbiology

www.microbiologyjournal.org



de Souza et al | J Pure Appl Microbiol. 2026. https://doi.org/10.22207/JPAM.20.4.11

hospital sectors, 24 Staphylococcus isolates were
recovered (40.0%). The distribution of the samples
and isolates according to professional category is
presented in Table 2.

Among the 24 Staphylococcus isolates
recovered, 18 (75.0%) were obtained from nursing
technicians, two (8.33%) from nurses, two (8.33%)
from physiotherapists, one (4.17%) from a second-
year resident physician (R2), and one (4.17%) from
the Support and Janitorial Service personnel. Most
isolates were recovered from healthcare workers
working in the NICU, whereas the isolate obtained
from the R2 resident was associated with the
Maternity Ward.

Phenotypic characterization classified
12 isolates (50.0%) as coagulase-positive
staphylococci (CoPS) and 12 (50.0%) as coagulase-
negative staphylococci (CoNS). Among the
coagulase-positive isolates, none was identified
as Staphylococcus aureus by PCR.

Antimicrobial susceptibility testing
showed the highest resistance rate for oxacillin
(75.0%; n = 18), followed by clindamycin
(62.5%; n = 15), gentamicin (58.33%; n = 14),
sulfamethoxazole—trimethoprim (58.33%; n =
14), and cefoxitin (58.33%; n = 14). Resistance to
norfloxacin was observed in 54.17% (n = 13) of
the isolates, while 50.0% (n = 12) were resistant
to cefotaxime and 25.0% (n = 6) to tetracycline.
For sulfamethoxazole—trimethoprim, one isolate
(4.17%) showed intermediate susceptibility and
nine (37.50%) were susceptible. The complete
antimicrobial susceptibility profile is presented in
Table 3, and the resistance rates are illustrated in
Figure.

Regarding the number of antimicrobials
to which the isolates were resistant, two isolates
(8.33%) were resistant to all eight antimicrobials
tested, four (16.67%) to seven, four (16.67%) to
six, three (12.50%) to five, two (8.33%) to four,

Table 2. Distribution of hand samples and Staphylococcus isolates according to professional category

Professionals Samples Staphylococcus %°
collected isolates
Pediatric Resident Physicians - R3 2 0 0.0
Gynecology and Obstetrics Resident Physician - R2 1 1 100.0
Nurses 5 2 40.0
Nursing technicians 46 18 39.1
Physiotherapists 2 2 100.0
Support and Janitorial Service Personnel 4 1 25.0
Total 60 24 40.0

2 Percentages represent the proportion of Staphylococcus isolates among the samples collected from each professional category

Table 3. Antimicrobial susceptibility profile of Staphylococcus isolates recovered from the hands of healthcare

workers®
Antimicrobial Resistant Intermediate Susceptible
n (%) n (%) n (%)
Cefotaxime 12 (50.00) — 12 (50.00)
Cefoxitin 14 (58.33) — 10 (41.67)
Clindamycin 15 (62.50) — 9 (37.50)
Gentamicin 14 (58.33) — 10 (41.67)
Norfloxacin 13 (54.17) — 11 (45.83)
Oxacillin 18 (75.00) — 6 (25.00)
Sulfamethoxazole— 14 (58.33) 1(4.17) 9 (37.50)
trimethoprim
Tetracycline 6 (25.00) — 18 (75.00)

b Antimicrobial susceptibility was interpreted according to the Clinical and Laboratory Standards Institute (CLSI, 2018)%
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Oxacillin 75.0% (18/24)
Clindamycin 62.5% (15/24)
Gentamicin 58.3% (14/24)
Sulfampthoxazo!e— 58.3% (14/24)
trimethoprim
Cefoxitin 58.3% (14/24)
Norfloxacin 54.2% (13/24)
Cefotaxime 50.0% (12/24)
Tetracycline 25.0% (6/24)
I T T T T 1
0 20 40 60 80 100

Resistance rate (%)

Figure. Antimicrobial resistance profile of Staphylococcus isolates recovered from the hands of healthcare workers®
9Values indicate the percentage of resistant isolates, with the absolute number of resistant isolates in parentheses (n = 24)

three (12.50%) to three, one (4.17%) to two, and
three (12.50%) to one antimicrobial. Two isolates
(8.33%) showed no resistance to any of the
antimicrobials tested.

The mecA gene was detected in 16 of
the 24 isolates (66.67%). Among the 18 oxacillin-
resistant isolates, 15 (83.33%) were mecA-positive
and three (16.67%) were mecA-negative. Among
the six oxacillin-susceptible isolates, one (16.67%)
was mecA-positive and five (83.33%) were mecA-
negative. The relationship between oxacillin
phenotype and mecA detection is presented in
Table 4.

Table 4. Association between oxacillin susceptibility
phenotype and mecA gene detection among
Staphylococcus isolates

Oxacillin mecA- mecA- Total

phenotype positive negative n
n(%)° n(%)°

Resistant 15 (83.33) 3 (16.67) 18

Susceptible 1(16.67) 5(83.33) 6

Total 16 (66.67) 8(33.33) 24

¢The percentages in the first two columns are calculated
within each oxacillin phenotype category. Overall, mecA was
detected in 16 (66.67%) of the 24 isolates

DISCUSSION

Regarding the bacterial prevalence on the
hands of professionals, it was observed that, of the
60 swabs collected, 24 resulted in the isolation of
Staphylococcus, representing a prevalence of 40%.
The presence of this bacterium on hands is a well-
established concern, as highlighted by previous
studies that emphasize the need for rigorous
hand hygiene and infection control practices
to reduce the risk of healthcare-associated
infections.'*!2 The interplay between patient
carriage, environmental contamination, and hand
hygiene among healthcare workers has also been
highlighted in recent ICU research, reinforcing
the relevance of hand hygiene within infection
prevention strategies.”

When analyzing the distribution by
category, no Staphylococcus was isolated from R3
resident physicians, while support and janitorial
professionals, nursing technicians, and nurses had
25%, 39.1% and 40% of isolations, respectively.
All physical therapists and R2 resident physicians
surveyed had Staphylococcus on their hands.
These findings should be interpreted cautiously
because the corresponding professional groups
comprised only one or two participants. Most
of the professionals carrying bacteria on their
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hands worked mainly in the NICU. Variation in
isolation rates among healthcare workers may
be associated with differences in work routines
and exposure patterns, although these cannot
be established from the present cross-sectional
design, highlighting the importance of adherence
to specific hand hygiene good practice protocols
across all categories to prevent HAls.*819

Regarding the isolated Staphylococcus
species, both coagulase-positive and coagulase-
negative were found in equal proportions (50%),
while Staphylococcus aureus was not detected,
with no predominance of either group.

Regarding antimicrobial resistance
patterns, it was observed that for six of the eight
antimicrobials tested, Staphylococcus presented
resistance rates above 50%, while cefotaxime
showed 50% and tetracycline 25%. It is also
noteworthy that the isolates were resistant to
different classes of antimicrobials, indicating
resistance to multiple antimicrobial agents.

Resistance to oxacillin and clindamycin
raises concerns, especially because these agents
represent clinically relevant options for the
management of staphylococcal infections. The
similar resistance to cefoxitin, gentamicin, and
sulfamethoxazole-trimethoprim suggests a
comparable resistance pattern among these
agents, although its clinical significance should
be interpreted cautiously because the isolates
were recovered from hands rather than clinical
infections.

The 54.17% resistance rate to norfloxacin,
an antibiotic of the fluoroquinolone class, raises
concerns, especially considering that this class is
frequently used in the treatment of urinary tract
infections and other bacterial infections.?

Resistance to multiple antimicrobial
agents can complicate the treatment of bacterial
infections. However, because these isolates
were obtained from healthcare workers’ hands,
the present findings should not be directly
extrapolated to clinical treatment outcomes.
Antibiotic selection should be guided by the results
of sensitivity testing, although the prevalence of
resistance may influence treatment strategies.”

It is essential to monitor resistance
rates in healthcare settings, as this information
highlights the importance of antimicrobial
resistance surveillance. Regular monitoring is

essential to assess trends over time and adjust
antimicrobial prescribing practices as needed.?

The absence of Staphylococcus aureus
is an interesting observation, considering its
association with more serious infections. Further
studies with larger and more balanced groups
would be useful to investigate differences in
isolation rates across professional categories.
The increasing resistance to antimicrobials
among Staphylococcus spp. highlights the need
for continuous monitoring and strategies for
the rational use of these drugs,?® contributing to
reducing the selective pressure that drives the
emergence of resistance.?

Oxacillin resistance, a phenotypicindicator
of methicillin resistance, is particularly relevant.?2¢
The relationship between antimicrobial resistance
outcomes and antimicrobial prescribing practices
in the healthcare institution could be investigated
in future studies to better understand the factors
affecting resistance.

Assessing these resistance patterns is
crucial, taking into account the clinical context,
the infection control measures implemented,
and the sensitivity of the detection methods
used. Furthermore, the use of complementary
phenotypic and molecular approaches may
improve the characterization of methicillin
resistance, particularly in isolates showing
discordant phenotypic and genotypic results.?”

As for the mecA gene, it plays a crucial role
in antibiotic resistance, especially in staphylococci.
It is a major determinant of methicillin resistance
and is carried on the staphylococcal cassette
chromosome mec (SCCmec). The protein encoded
by mecA, PBP2a, has reduced affinity for 3-lactam
antibiotics, contributing to resistance.”®

Monitoring and understanding the
presence of the mecA gene, along with other
antibiotic resistance determinants, is essential to
implementing effective infection control strategies
and preserving antibiotic efficacy.” The mecA gene
was detected in 16 of the 24 isolates (66.67%),
including one isolate that was phenotypically
susceptible to oxacillin; this discordance cannot
by itself establish whether mecA was expressed.
Another interesting finding was that three oxacillin-
resistant isolates were mecA-negative, suggesting
phenotypic-genotypic discordance that may be
associated with other resistance determinants or
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mechanisms, including genes such as mecC,*° which
was not investigated in the present study. The
comparison of phenotypic and genotypic methods
in healthcare workers has demonstrated the
importance of using complementary approaches
when characterizing methicillin resistance,
particularly when phenotypic results do not fully
correspond to molecular findings.*

The data from this research contribute to
a better understanding of antimicrobial resistance
patterns among Staphylococcus spp. isolated from
healthcare workers in the hospital environment,
including those working in environmental cleaning
sectors. The data are of particular interest, since
Staphylococcus species present different virulence
factors, which are not restricted to S. aureus. In
coagulase-negative Staphylococcus, for example,
biofilm production is a virulence factor frequently
found in infections caused by these strains,
which makes their control even more difficult.
According to Pedretti et al.,* further investigations
into the genetic relationship between strains of
different origins are useful for epidemiological
and monitoring purposes, in addition to enabling
the development of new strategies to contain
the spread of Staphylococcus spp. not only in the
clinical field but also in other related environments.

When it comes to maternal and child care,
such as that in which the volunteers in this research
worked, the presence of resistant staphylococci on
the hands of healthcare workers underscores the
importance of infection prevention, particularly
because hospitalized patients in these settings
may be more vulnerable to infections and
complications.

Thus, proper hand hygiene emerges as an
effective strategy in preventing hospital infections,
contributing to patient safety by reducing the
spread of harmful microorganisms. Healthcare
workers, who are frequently exposed to pathogens,
should therefore maintain consistent hand hygiene
practices as part of routine infection prevention
measures.*? Evidence from an intervention study
further indicates that strengthening hand hygiene
practices can be accompanied by a reduction in
methicillin-resistant S. aureus carriage among
healthcare workers.*

In addition to playing a crucial role in
disseminating knowledge about the importance
of hygiene, these professionals act as role models

by incorporating exemplary practices, fostering
adherence among colleagues, and contributing
to safer environments.?

Preventing infections not only reduces
treatment costs but also prevents extended
hospital stays and minimizes negative effects on
patients’ quality of life. In this scenario, healthcare
workers play a fundamental role in ensuring
compliance with regulatory standards, an essential
condition for maintaining quality and safety in
healthcare services.*

Both healthcare workers and those
responsible for cleaning maternal and child wards
may represent potential reservoirs for carriage of
resistant Staphylococcus within the healthcare
environment; however, the cross-sectional
design of this study does not allow inference
of transmission or direct risk to mothers and
newborns. These findings reinforce the need for
educational measures and ongoing training for
all those involved in the care and maintenance
of the hospital environment, as well as the
implementation of rigorous surveillance and
infection control protocols, especially in critical
areas such as the NICU. Furthermore, they
highlight the importance of the rational use of
antimicrobials as a central strategy in tackling
bacterial resistance, currently considered a global
public health challenge.

The present study was conducted in
a single hospital, with a reduced sample of
professionals and a restricted collection period,
factors that limit the extrapolation of the findings.
The sample was also unevenly distributed across
professional categories, and the cross-sectional
design, absence of hand hygiene compliance data,
and the absence of patient and environmental
data in the present analysis limit interpretation
of potential sources of carriage. In addition,
molecular typing was not performed, and only
mecA was investigated, preventing assessment
of isolate relatedness and other resistance
determinants such as mecC. Given the small
subgroup sizes, comparisons among professional
categories should be interpreted as descriptive
rather than inferential, and transmission between
healthcare workers, patients, and the environment
cannot be established. Multicenter studies with a
larger number of participants and clonal profile
analyses are recommended to more accurately
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track sources of contamination and provide
more robust evidence on the spread of resistant
microorganisms in hospital settings.

CONCLUSION

The presence of Staphylococcus spp. on
healthcare workers’ hands, associated with high
resistance rates to different antimicrobials and
the detection of mecA, highlights the relevance
of microbiological surveillance in this context and
reinforces the need to interpret these findings in
an integrated manner. These results contribute to
a better understanding of the resistance profile
of isolates recovered from healthcare workers’
hands in maternal and pediatric care settings and
may support subsequent monitoring and further
investigation strategies.
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