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ABSTRACT

Identification of Methicillin-Resistant 
Staphylococcus aureus (MRSA) carriers in 

the nasal passages of healthcare workers at 
Universitas Udayana Hospital 

Made Illene Winaya1, Made Agus Hendrayana2*, Ni Nyoman Sri Budayanti2,3, 
Ni Nengah Dwi Fatmawati2,4

Background: Methicillin-resistant Staphylococcus aureus (MRSA) is a major pathogen responsible for healthcare-associated 
infections (HAIs), with growing global concern due to its resistance to multiple antibiotics, including beta-lactams. Healthcare 
workers (HCWs), particularly those in critical care settings, are at risk of being asymptomatic carriers, facilitating MRSA 
transmission. This study aimed to determine the prevalence and distribution of MRSA carriers among healthcare workers 
(HCWs) at Universitas Udayana Hospital, Bali, Indonesia.
Methods: A descriptive cross-sectional study was conducted from October to November 2024. A total of 44 nasal swab samples 
were collected from nurses across various hospital wards. Samples were cultured on Mannitol Salt Agar and underwent Gram 
staining, catalase, and coagulase testing. MRSA identification was confirmed using the cefoxitin disk diffusion method, with 
inhibition zones of ≤21 mm indicating methicillin resistance, as per CLSI guidelines. Data were analyzed descriptively.
Results: MRSA colonization was identified in 4 out of 44 samples (9.1%), with cases distributed in the NICU (2 cases), ICU 
(1 case), and Surgical Ward (1 case). In addition, 12 samples (27.3%) were positive for methicillin-sensitive Staphylococcus 
aureus (MSSA), while 28 samples (63.6%) contained coagulase-negative staphylococci (CNS), predominantly in the outpatient 
and emergency departments.
Conclusion: The presence of MRSA among HCWs, especially in critical units like NICU and ICU, emphasizes the importance 
of enhanced infection control measures. Routine screening, strict adherence to hand hygiene, appropriate use of personal 
protective equipment, and implementation of decolonization protocols, such as mupirocin application and chlorhexidine 
bathing, should be optimized to reduce MRSA transmission risks within healthcare facilities.
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INTRODUCTION 
Healthcare-associated infections (HAIs) 
pose a significant challenge in modern 
medicine, with hospitals having a 
crucial responsibility to minimize the 
risk of pathogen transmission. One of 
the major pathogens responsible for 
healthcare-associated infections (HAIs) 
is Staphylococcus aureus, which can 
cause diseases ranging from mild skin 
abscesses to severe conditions, such as 
sepsis and pneumonia.1 Methicillin-
resistant Staphylococcus aureus (MRSA) 
has become a significant concern due to 
its resistance to many antibiotics, making 
treatment more difficult. The resistance 
of MRSA is primarily due to genetic 

changes, particularly the mecA gene, 
which results in a reduced affinity for beta-
lactam antibiotics, such as methicillin.2 
The spread of MRSA, especially in 
healthcare settings, is further exacerbated 
by improper antibiotic use, and the 
prevalence of MRSA remains a significant 
global health issue, with varying rates in 
different regions, including Indonesia.1

In hospitals, healthcare workers 
(HCWs) are at risk of becoming carriers 
of MRSA, with their nasal passages being 
a common site of colonization. Identifying 
MRSA carriers among HCWs is essential 
to prevent its transmission, especially in 
high-risk environments like intensive care 
units (ICU) and neonatal intensive care 

units (NICU).3 Studies have shown that 
HCWs, particularly those with underlying 
health conditions, are more likely to carry 
MRSA, and this can contribute to its 
spread within healthcare settings. Given 
the challenges posed by MRSA, including 
its resistance to conventional treatments 
such as vancomycin, it is crucial to monitor 
and implement adequate infection control 
measures.4 This study aims to identify the 
presence and prevalence of MRSA carriers 
in the nasal passages of healthcare workers 
at Udayana University Hospital, as part 
of efforts to enhance patient safety and 
reduce the risk of healthcare-associated 
infections (HAIs).
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Table 1.	 Distribution of Bacterial Isolates in Research Subjects

Ward Total
(N=44)

Interpretation
MRSA (+) (N=4) MSSA (+) (N=12) CNS (+) (N=28)

Management, n (%) 1 0 (0.0) 1 (100.0) 0 (0.0)
Isolation, n (%) 2 0 (0.0) 0 (0.0) 2 (100.0)
Labor Ward, n (%) 2 0 (0.0) 1 (50.0) 1 (50.0)
Obstetrics and Pediatrics, n (%) 5 0 (0.0) 1 (20.0) 4 (80.0)
Surgical Ward, n (%) 5 1 (20.0) 3 (60.0) 1 (20.0)
Intermediate Care Unit, n (%) 2 0 (0.0) 0 (0.0) 2 (100.0)
Neonatal Intensive Care Unit, n (%) 5 2 (40.0) 2 (40.0) 1 (20.0)
General Outpatient Clinic, n (%) 7 0 (0.0) 1 (14.3) 6 (85.7)
Emergency Department, n (%) 5 0 (0.0) 0 (0.0) 5 (100.0)
Intensive Care Unit, n (%) 10 1 (10.0) 3 (30.0) 6 (60.0)

Figure 1. 	 Microscopic View of Gram-
Positive Cocci.

METHODS
This healthcare-associated infection 
study employs a descriptive, cross-
sectional approach. The research was 
conducted at Udayana University 
Hospital for sample collection and at the 
Microbiology Laboratory of the Faculty of 
Medicine, Udayana University for sample 
examination. The study was carried out 
from October 2024 to November 2024. 

The study involved collecting nasal 
swabs from 44 healthcare workers 
(HCWs) across various departments. 
Nasal swabs were collected using sterile 
Amies transport swabs. Samples were 
cultured on Mannitol Salt Agar (MSA) 
and incubated at 37°C for 24 to 48 hours. 
Colonies displaying characteristics of 
Staphylococcus (yellow pigmentation on 
MSA) were further subjected to Gram 
staining tests, catalase tests, and coagulase 
tests. Antibiotic resistance was tested 
using the cefoxitin disk diffusion method. 
Colonies of Staphylococcus aureus were 
transferred to Mueller-Hinton Agar, a 
30 µg cefoxitin disk was placed, and the 
plates were incubated at 37°C for 24-48 
hours. Zone diameters ≤21 mm were 
categorized as MRSA, in accordance with 
the Clinical and Laboratory Standards 
Institute (CLSI) guidelines. Data were 
analyzed descriptively using Microsoft 
Excel. Prevalence rates were calculated, 
and results were presented in percentages.

RESULTS
According to Table 1, 44 nasal swab 
samples were collected from healthcare 
workers across various hospital wards. 
Among these, 4 samples (9.1%) were 
identified as MRSA, distributed as follows: 

1 sample (20%) from the Surgical Ward, 
2 samples (40%) from the Neonatal 
Intensive Care Unit (NICU), and 1 sample 
(10%) from the Intensive Care Unit (ICU). 
These findings highlight that MRSA 
was predominantly found in specialized 
wards such as the NICU, ICU, and the 
Surgical Ward, underscoring the need for 
enhanced infection prevention measures 
in these areas.

Additionally, 12 samples (27.3%) 
were identified as Methicillin-Sensitive 
Staphylococcus aureus (MSSA). These were 
found in several wards, with the highest 
occurrences in the NICU (2 samples, 40%), 
ICU (3 samples, 30%), and the Surgical 
Ward (3 samples, 60%). Meanwhile, 
28 samples (63.6%) were identified as 
Coagulase-Negative Staphylococci (CNS), 
predominantly distributed in the General 
Outpatient Clinic (6 samples, 85.7%) and 
the Emergency Department (5 samples, 
100%). This comprehensive analysis 
demonstrates the varied distribution of 
MRSA, MSSA, and CNS across different 
hospital wards, with a notable prevalence 
of CNS in outpatient and emergency care 
settings.

The Gram staining results (Figure 1) 
showed evenly dispersed cocci-shaped 
bacteria, which helps differentiate between 
Staphylococcus spp. and Streptococcus spp. 
as potential Gram-positive bacteria. These 
findings suggest that Gram-positive cocci 
bacteria may colonize the nasal cavities 
of healthcare workers, which could be 
significant for microbiological research 
and the possible spread of bacteria in 
hospital settings.

Five typical plates from 44 nasal 
swab samples taken from medical staff 
at Universitas Udayana Hospital are 

displayed in Figure 2, showing growth 
consistent with Staphylococcus spp. 
Gram staining was performed first, and 
microscopic analysis confirmed the 
presence of Gram-positive cocci. 

The mannitol fermentation by 
Staphylococcus aureus, which lowers 
pH and turns the phenol red indicator 
yellow, is the cause of the agar’s yellow 
discoloration. The formation of oxygen 
bubbles when colonies were combined 
with 3% hydrogen peroxide demonstrated 
that the bacteria were producing the 
catalase enzyme, confirming the success of 
the catalase test. This was confirmed by the 
immediate production of bubbles upon the 
addition of hydrogen peroxide, indicating 
the presence of the catalase enzyme in 
the bacteria. Additionally, the coagulase 
test yielded positive findings, showing 
the presence of coagulase, a characteristic 
of Staphylococcus aureus, as fibrin clots 
formed upon mixing the bacterial 
solution with plasma. Methicillin-resistant 
Staphylococcus aureus (MRSA) will be 
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confirming the presence of methicillin-
resistant Staphylococcus aureus (MRSA).

 
DISCUSSION
MRSA isolates were identified in 4 samples 
(9.1%) out of 44 samples, with distribution 
across the NICU (40%), ICU (10%), and 
Surgical Medical Ward (20%). These 
units have a high patient exposure rate, 
particularly for vulnerable or critically 
ill patients, increasing the risk of MRSA 
colonization among healthcare workers. 
The prevalence of MRSA carriers in this 
study is relatively low. It may be influenced 
by factors such as hand hygiene practices, 
compliance with the use of personal 
protective equipment, and adherence 
to strict sterilization procedures in 
hospitals.3 The results of our study indicate 
a prevalence of 9.1% of healthcare workers 
as MRSA carriers, with a concentration 
in critical care units, such as the NICU 
and ICU. Internationally, the prevalence 
of MRSA in hospitals varies. In Asia, the 
highest prevalence of MRSA in nosocomial 
infections has been reported in Iran at 
86.4%, followed by Malaysia at 59%, Nepal 
at 55.6%, and Singapore at 38.5-48.1%.8 
In Indonesia, the prevalence of MRSA 
ranges between 25% and 65%, with a 
national average of 38%.9 This comparison 
suggests that the prevalence of MRSA 
in our hospital is relatively lower than 
both international and national data, but 
remains a significant concern. Challenges 
in MRSA infection control in hospitals 
include limited microbiology laboratory 
facilities, a shortage of specialized 
personnel, and the need to enhance 
compliance with antimicrobial resistance 
control programs. Therefore, continuous 
efforts are necessary to enhance facilities, 
human resources, and the implementation 
of infection control programs, addressing 
the specific challenges within our hospital.

Out of 44 samples, only 4 were positive 
for MRSA, indicating a low prevalence 
of MRSA carriers. Factors such as proper 
hand hygiene, adherence to the use of 
personal protective equipment, and strict 
sterilization procedures contribute to 
the colonization rate of MRSA. Studies 
have shown that colonization rates 
vary depending on the effectiveness of 
infection prevention policies.8 Healthcare 
workers not directly involved in invasive 

Figure 2.	 Coagulase Test for Sample Screening.

Figure 3.	 Preparations indicating MRSA.

identified, and resistance trends will be 
evaluated by analyzing these samples for 
antibiotic susceptibility.

The measured inhibition zones, as 
shown in Figure 3, were below 21 mm: 17 

mm (A, NICU II), 19 mm (B, NICU IV), 13 
mm (C, ICU VI), and 14 mm (D, Surgical 
Room V). According to CLSI criteria, 
an inhibition zone diameter of less than 
21 mm indicates methicillin resistance, 
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procedures have a lower risk of being 
MRSA carriers compared to those 
working in high-risk environments.8 The 
prevalence of MRSA found in this study 
(9.1%) aligns with the findings of Rohmah 
et al. (2023), which reported a 23.5% 
prevalence of MRSA colonization among 
healthcare workers at Dr. Soemarno 
Sosroatmodjo General Hospital, Kuala 
Kapuas, Indonesia, particularly in high-
risk areas such as emergency rooms 
(ER) and intensive care units (ICU). The 
primary risk factors influencing MRSA 
colonization include a history of ear, nose, 
and throat infections (41.7%) and a history 
of MRSA positivity from other hospitals 
(60%). Failing to perform hand rubs or 
proper hand washing was also reported 
to increase the risk of nasal MRSA 
colonization significantly. These findings 
underscore the importance of adhering 
to strict infection control policies, 
particularly maintaining good hand 
hygiene practices, to prevent the spread 
of MRSA in hospitals.19 These findings 
emphasize the importance of maintaining 
consistent infection prevention policies to 
achieve and sustain low MRSA carriage 
rates in hospital settings.

MRSA carriers were more commonly 
found among nurses working in the 
NICU, where interaction and direct 
patient contact are more intensive.8 Infants 
in the NICU often require intensive care, 
including invasive procedures, which 
increases the risk of MRSA transmission. 
The dense medical equipment in the NICU 
also serves as a potential vehicle for MRSA 
spread, particularly if the equipment 
cleanliness is not adequately maintained.9 
Additionally, the use of prophylactic 
antibiotics, such as gentamicin, in 
premature infants can promote the 
conversion of Staphylococcus aureus to 
MRSA if exposed to suboptimal doses 
of antibiotics over extended periods.11 
Invasive interventions, such as catheter 
insertion or mechanical ventilation in 
the NICU, further increase the risk of 
MRSA colonization. Since neonates in 
the NICU are particularly vulnerable to 
infections, strict prevention protocols, 
including hand hygiene and regular 
disinfection of medical equipment, are 
essential to prevent the spread of MRSA.12 

Recent studies in Indonesia also found 

MRSA colonization in NICU settings, 
emphasizing the risks associated with 
intensive care environments. For instance, 
Suyasa and Mastra (2020) reported MRSA 
colonization among healthcare workers 
in the NICU and other critical units at 
Wangaya Hospital, Denpasar​.19 Similarly, 
Dwiyanti et al. (2015) identified the 
presence of MRSA among paramedics 
working in NICUs and ICUs at Ratu 
Zalecha Martapura General Hospital. 19

Out of 44 samples, 12 (27.3%) were 
positive for MSSA, with the infection 
distributed across nearly all wards, 
including the ICU (30%) and the Surgical 
Ward (60%). The high prevalence of 
MSSA suggests that Staphylococcus 
aureus remains a standard component of 
the normal flora in the nasal passages of 
healthcare workers. Although MSSA is 
not methicillin-resistant, its presence is 
significant due to its potential to convert 
into MRSA through the transfer of 
resistance genes.13 Environmental factors, 
medical procedures, and the patient 
population in the ICU and Surgical Wards 
contribute to the higher rates of MSSA 
colonization.

The ICU is a primary site for MSSA 
colonization due to critically ill patients 
requiring invasive interventions, such as 
mechanical ventilation and catheter use, 
which increase the risk of contamination. 
In Surgical Wards, procedures like surgeries 
and wound care also facilitate the transfer 
of bacteria between healthcare workers 
and patients.9 Recent studies have provided 
additional support for the findings on 
MSSA colonization in high-risk hospital 
wards. Maheasy et al. (2013) identified 
Staphylococcus aureus colonization in 
healthcare personnel working in ICUs 
and surgical wards at Abdul Moeloek 
General Hospital, highlighting the 
association between invasive procedures 
and higher colonization rates​. Similarly, 
Santosaningsih et al. (2017) reported risk 
factors for MSSA carriage among surgical 
patients in resource-limited hospitals, 
emphasizing the role of strict hygiene 
protocols in minimizing transmission. 
These studies underscore the importance 
of robust infection control practices in 
mitigating nosocomial infections caused 
by methicillin-susceptible Staphylococcus 
aureus (MSSA). These findings highlight 

the importance of adhering to strict 
infection prevention protocols, including 
hand hygiene, the use of personal 
protective equipment, and routine 
monitoring of MSSA colonization among 
healthcare staff, to prevent nosocomial 
infections in critically ill patients.8

This study found CNS in 28 out of 
44 samples (63.6%), with the highest 
proportions in the General Outpatient 
Clinic (85.7%) and the Emergency 
Department (100%). Although CNS 
is generally non-pathogenic, its high 
prevalence among healthcare workers 
suggests that it can serve as commensal flora 
that may cause opportunistic infections, 
especially in immunocompromised 
patients.14 CNS can serve as a source 
of nosocomial infections through 
direct contact or contaminated medical 
equipment, particularly in patients who 
use invasive medical devices, such as 
catheters or ventilators. The General 
Outpatient Clinic, with its high level of 
patient and healthcare worker interaction, 
poses an increased risk of central nervous 
system (CNS) colonization and infection.15 
Staphylococcus epidermidis, the most 
common CNS species, is often associated 
with nosocomial infections in patients 
with medical devices, highlighting 
the importance of hand hygiene and 
disinfection of medical equipment as 
critical preventive measures.16 A study by 
Putra et al. (2022) at RSUP Dr. Sardjito 
Yogyakarta reported that CNS was 
identified in nasal swabs of healthcare 
workers, with an incidence of Methicillin-
Resistant CoNS (MRCoNS) at 33.33%. 
This study highlights the central nervous 
system (CNS) as a potential source of 
nosocomial infections. While often 
considered contaminants, CNS detection 
should be carefully evaluated, and further 
research is needed to determine its exact 
role in hospital infections and practical 
strategies to mitigate its spread in medical 
environments.

The findings of MSSA (27.3%) and CNS 
(63.6%) in this study have the potential to 
influence nosocomial infection patterns 
and antibiotic resistance in hospitals. 
MSSA, although not methicillin-resistant, 
remains a serious threat as it can cause 
various infections, including bacteremia, 
pneumonia, endocarditis, as well as skin 

http://dx.doi.org/10.51559/jcmid.v5i1.82
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and soft tissue infections.15 Additionally, 
MSSA can exchange resistance genes 
and develop into MRSA, especially 
in hospital environments with high 
antibiotic exposure. Meanwhile, CNS, 
including Staphylococcus epidermidis, 
Staphylococcus saprophyticus, and 
Staphylococcus haemolyticus, are often 
found as normal flora but can cause 
opportunistic infections, particularly in 
patients with invasive medical devices.17 
Previous studies have demonstrated that 
the central nervous system (CNS) plays 
a role in bloodstream infections and 
catheter-related infections, highlighting 
the importance of hand hygiene and 
medical equipment disinfection in 
reducing transmission risks.18

The distribution of MRSA, MSSA, and 
CNS among healthcare workers in various 
hospital wards highlights the importance 
of hygiene protocols and preventive 
measures, particularly in high-risk areas. 
Healthcare workers acting as potential 
carriers of MRSA can increase the risk 
of nosocomial infection transmission to 
patients. Preventive actions such as proper 
hand hygiene, correct use of personal 
protective equipment (PPE), and regular 
disinfection of medical equipment are 
essential to minimize the spread of MRSA 
in hospitals.17 Studies have shown that 
regular training and the implementation 
of alcohol-based hand hygiene protocols 
can significantly reduce the incidence of 
MRSA infections in hospital settings.18

This study employed the cefoxitin disk 
diffusion method for MRSA identification, 
following the guidelines of the Clinical and 
Laboratory Standards Institute (CLSI), 
due to its practicality and rapid results, 
making it ideal for screening. Although 
molecular techniques such as PCR for 
the mecA gene are the gold standard for 
MRSA confirmation, their use in routine 
screening is limited due to high costs and 
resource requirements. The cefoxitin disk 
diffusion method, although effective, has 
limitations, including the potential for 
false-negative or false-positive results due 
to heteroresistance.2 These limitations 
underscore the importance of adhering to 
strict laboratory protocols and conducting 
additional testing when necessary.

Udayana University Hospital 
implements standard precautions to 

prevent the spread of Methicillin-
resistant Staphylococcus aureus (MRSA), 
including hand hygiene, the use of 
personal protective equipment, and 
environmental disinfection. Routine 
screening is conducted on high-risk 
patients and healthcare workers to detect 
MRSA carriers. For identified carriers, 
decolonization therapy includes the 
application of intranasal mupirocin 2% 
twice daily for five days and bathing 
with 4% chlorhexidine to reduce the risk 
of colonization and transmission.19 The 
findings of this study can strengthen 
infection control policies by optimizing 
preventive strategies in high-risk hospital 
units​.

CONCLUSION 
Based on the results of the study on the 
Identification of Methicillin-Resistant 
Staphylococcus aureus Carriers in the 
Nasal Passages of Healthcare Workers at 
the Universitas Udayana Hospital, with 44 
samples meeting the inclusion criteria, it 
can be concluded that 4 out of 44 healthcare 
workers were identified as MRSA carriers, 
with distribution across the Surgical Ward, 
NICU, and ICU. The overall prevalence of 
MRSA carriers among healthcare workers 
was 9.1%, with the highest percentage 
found in the neonatal intensive care unit 
(NICU). 
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