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Abstract
BACKGROUND: Methicillin-resistant Staphylococcus aureus (MRSA) and Vancomycin-resistant S. aureus (VRSA) 
frequently cause nosocomial infections yearly. During the COVID-19 pandemic, the potential for excessive use of 
antibiotics is a global threat to the increasing incidence of multiresistant bacteria.

AIM: This study aimed to determine MRSA and VRSA colonization and identify factors associated with the risk 
of MRSA and VRSA nasal colonization in health workers at Dr. Soemarno Sosroatmodjo General Hospital, Kuala 
Kapuas, as one of the type C hospitals in Indonesia.

METHODS: This cross-sectional analytic study at Dr. Soemarno Sosroatmodjo General Hospital, a tertiary hospital 
in Indonesia. A 128 health workers’ subjects had undergone nasal swab screening for MRSA and VRSA colonization 
examinations. Then, they were asked to complete a questionnaire concerning the risk factors of MRSA and VRSA infections.

RESULTS: Nasal swab results obtained as many as 30 (23.5%) MRSA positive subjects and 6 (4.7%) subjects with 
positive VRSA. The most common risk factors that led to MRSA colonization included a history of positive MRSA in 
the previous hospital (60%), a history of ear, nose, and throat infection (41.7%), and did not do hand rub/handwash 
(36.7%). In comparison, the most risk factors for VRSA colonization were having pigs farm at home (33.3%), a history 
of positive MRSA in the previous hospital (20%), and a history of hospitalization in the past 6–12 months (16.7%). The 
results of multivariate analysis showed the most powerful and statistically significant risk factors in influencing nasal 
MRSA colonization were a history of positive MRSA in the previous hospital (OR 13.69, 95% confidence intervals 
[CI]: 1.34–140.25, p = 0.028) and did not do hand rub/handwash (OR 2.95, 95% CI: 1.167–7.49, p = 0.023). Meanwhile, 
marital status (OR 0.160, 95% CI: 0.02–1.06), p = 0.058) and home care service (OR 6.10, 95% CI: 0.79–46.96, 
p = 0.082) were the strongest risk factors for nasal colonization of VRSA but not statistically significant.

CONCLUSION: As many as, 23.5% and 4.7% of healthcare workers’ subjects were found with nasal colonization 
of MRSA and VRSA, respectively. Accordingly, strict policies are needed to minimize the transmission of these 
organisms from the hospital setting to the community.
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Introduction

Antibiotic resistance to Staphylococcus aureus 
in the form of Methicillin-resistant Staphylococcus aureus 
(MRSA) and Vancomycin-Resistant Staphylococcus 
aureus (VRSA) has become a serious health problem in 
various parts of the world, and their prevalence continues 
to increase every year. The prevalence of infections 
caused by MRSA and VRSA has increased drastically in 
the past decade, affecting the length of stay, treatment 
costs, and infection control [1]. In 2010, the proportion of 
MRSA of all clinical isolates of S. aureus was estimated 
at 28% in Hong Kong and Indonesia, and 70% in Korea. 
Meanwhile, S. aureus infections found in the community 
among Asian countries vary widely, from 5 to 35% [2]. 

A total of 9.41% of MRSA isolates were found in the 
nasal passages of health workers who were carriers in 
India, but no VRSA isolates were found [3].

MRSA is the leading cause of nosocomial 
infections, which are infections acquired in hospitals 
including post-operative infections, respiratory 
infections, urinary tract infections, and circulatory 
infections. The percentage of nosocomial infection by 
S. aureus was 21.7%. Approximately 40% of S. aureus 
bacteria that can be isolated in hospitals are known to 
be resistant to several types of-lactam antibiotics and 
cephalosporins but are still sensitive to vancomycin and 
clindamycin antibiotics [4].

The potential for excessive use of antibiotics 
during the COVID-19 pandemic is a global threat to 
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the increasing incidence of multiresistant bacteria. 
A study by Lai et al. (2021) found an increase in 
multidrug-resistant organisms which include extended-
spectrum-lactamase-producing Klebsiella pneumonia, 
carbapenem-resistant New Delhi Metallo-β-lactamase-
producing Enterobacterales, Acinetobacter baumannii, 
Candida glabrata, multi-triazole-resistant Aspergillus 
fumigatus, and MRSA [5]. Until now, it is still not fully 
known how the COVID-19 pandemic directly affects 
antibiotic resistance and the increase in the total number 
of multiresistant bacteria. However, from several data 
studies on COVID-19 cases globally, especially in Asia, 
around 70% of patients received prophylactic antibiotic 
therapy. Although <10% of the patients who received 
antimicrobial treatment were proven to be coinfected 
with bacteria and fungi. Therefore, a stricter program 
for antibiotic control, infection prevention, and control is 
needed, especially in low-middle-income countries [6], 
[7].

Health workers infected or colonized by MRSA 
or VRSA can act as reservoirs. Health workers whom 
MRSA or VRSA colonizes in the long-term can be 
a source of infection or carriers that carry organisms 
in their nose and nasal sinus cavities. Most people 
who become MRSA carriers are asymptomatic and 
never show clinical symptoms [8]. Therefore, health 
workers need to maintain special attention to control 
the prevalence of MRSA and VRSA infections in 
hospitals. Various studies have been conducted in 
the world and Indonesia to determine the incidence 
of MRSA and VRSA, especially in health workers 
who work in hospitals. Only 2.6% of MRSA isolates 
were found in health workers at Wangaya General 
Hospital, Denpasar [4]. In comparison, at Dr. Moh 
Hosein Hospital in Palembang, it reached 46%, and 
Abdoel Moloek General Hospital prevalence reached 
38.24%.9 Research by Dwiyanti et al. (2015) identified 
that S. aureus was found in 14 paramedic nasal swab 
samples in the surgical treatment room and intensive 
care units of Ratu Zalecha Martapura General Hospital, 
where seven samples of MRSA were found, with seven 
samples of VRSA also found and from these, each 
sample consisted of 6 (2%) combined samples of 
MRSA and VRSA [8].

Risk factors for MRSA include environment, 
population, contact sports, personal hygiene, treatment 
history, surgery history, history of infection and disease, 
medication history, and medical conditions. Several 
factors that contributed significantly to increasing 
the incidence of MRSA were the influence of dose 
determination (90.4%), medication (90.2%), provision 
of antiseptics (84.9%), infusion cannula installation 
procedures (74.6%), and handwashing facilities 
(66.3%) [9]. A study conducted in India found that visits 
to health facilities in the past 1 year were a risk factor 
for MRSA colonization in the community [10]. A study 
was conducted at Dr. Saiful Anwar Hospital in Malang 
showed that the risk factors for patients infected with 

MRSA include referrals from other hospitals, history of 
treatment from the intensive care unit, surgery in the 
past 3 months, and immunocompromised patients [11].

It is important to know the risk factors for 
MRSA and VRSA infections in health workers so that 
prevention and control efforts can be made on these 
risk factors. In this way, it is hoped that the incidence 
of MRSA and VRSA can be prevented or controlled. 
Until now, there have been only limited studies 
that examined the risk factors that influence the 
occurrence of MRSA in health workers in Indonesian 
hospitals. Although research about the risk factors 
of MRSA in the community and health workers had 
been reported outside the country, the results are still 
controversial [10], [12], [13], [14], [15], [16], [17].

This study aimed to determine MRSA and 
VRSA colonization and identify factors associated 
with the risk of MRSA and VRSA nasal colonization in 
health workers at Dr. Soemarno Sosroatmodjo General 
Hospital, Kuala Kapuas, as one of the type C hospitals 
in Indonesia.

Methods

The cross-sectional analytic study used non-
random purposive sampling among health workers at 
Dr. Soemarno Sosroatmodjo Hospital, Kuala Kapuas, 
Indonesia. Subjects who met the inclusion and exclusion 
criteria were taken non-randomly until the total number 
of samples was 128 people. Inclusion criteria were 
subjects aged at least 18 years. The exclusion criteria 
were having an active infection, being hospitalized, 
having a personality/mental disorder, and not willing to 
participate in the study. Subject data were collected from 
medical records of health workers who had undergone 
contact screening with MRSA and VRSA patients and 
had performed nasal swabs to check for MRSA and 
VRSA colonization. Identification and sensitivity testing 
of bacteria in this research sample were done with 
VITEK 2 using the principles of advanced colorimetry 
and turbidimetry.

The research subjects were then asked to 
complete a questionnaire concerning the risk factors 
variables related to MRSA and VRSA infection. The 
validity of the research questionnaire was tested using 
the Pearson Product Moment correlation test, where all 
questionnaire items have a value of r arithmetic >r table. 
Meanwhile, for the reliability test of the questionnaire, 
the Cronbach Alpha Coefficient test was used, where 
the Cronbach alpha value was 0.874 (>0.7), which 
means that all questionnaire items have good reliability. 
Samples that met inclusion and exclusion criteria were 
included in the study and were given a letter of approval 
to participate in the study. The research participants 
signed the consent letter to participate in the study.

https://oamjms.eu/index.php/mjms/index
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Demographic, clinical, and laboratory data are 
presented in proportions and percentages using the 
Chi-square test or Fisher test for categorical data, while 
for numerical data in the form of average with standard 
deviation by unpaired t-test or median with minimum and 
maximum values with the Mann–Whitney test. Bivariate 
statistical tests were analyzed using the Chi-square or 
Fisher’s tests to measure the relative risk ratio with 95% 
confidence intervals (CI). All variables with p < 0.25 in 
bivariate analysis were continued with logistic regression 
analysis. p < 0.05 was calculated to be statistically 
significant. Statistical analysis was performed using 
SPSS version 23 (IBM Corp., Armonk, NY).

Results

In this study, from the 128 subjects who 
underwent nasal swab examinations, 30 (23.5%) 
subjects were with positive MRSA results, and 6 (4.7%) 
subjects were with positive VRSA results. Table 1 shows 
that subjects with positive MRSA results were more 
common in women (60%) with a mean age of 36 (19–51). 
Meanwhile, the subjects with positive VRSA results were 
equally distributed between men and women, namely, 
three subjects (50%). Remarkably, this study found that 
the medical profession workers (46.7%) experienced 

more positive MRSA than other professions, while the 
nursing profession (50%) experienced positive VRSA 
more than other professions. MRSA positive and VRSA 
positive cases were more common in the emergency 
room (50%) than in other locations. Most subjects with 
positive MRSA and VRSA results had a history of contact 
with other patients confirmed with MRSA and VRSA.

Various risk factors that could influence MRSA 
and VRSA colonization were analyzed in this study 
(Figures 1 and 2). Most (60%) subjects with positive 
MRSA had a previous history of positive MRSA at 
another hospital. The most common risk factors in 
subjects with positive MRSA include having a history 
of infection in the ear/nose/throat (41.7%), not doing 
hand rub/handwashing (36.7%), raising pigs at home 
(33.3%), history of hospitalization within the past 
6 months (33.3%), a history of previous nasal swabs 
(30.8%), and living at home with a health worker 
(30.2%). Meanwhile, the most common risk factors 
for VRSA colonization include raising pigs at home 
(33.3%), a history of positive MRSA in the previous 
hospital (20%), a history of hospitalization in the past 
6–12 months (16.7%), a history of hospitalization in the 
past 6 months (11.1%), did homecare (11.1%), and did 
not do hand rub/handwash (96.7%).

Bivariate (Table 2) and multivariate anayses 
(Table 3 and 4) were performed on the risk factor 
variables for nasal colonization of MRSA and VRSA 
to assess which were the strongest and statistically 
significant in influencing nasal colonization of MRSA 
and VRSA. Table 3 shows that a positive MRSA history 
from another hospital and not doing hand rub/handwash 
were the significantly strongest risk factors for MRSA 
colonization. Subjects with a positive history of MRSA 
from other hospitals had 13.69 times significantly higher 
risk for causing positive MRSA colonization (OR 13.69, 
95% CI: 1.34–140.25, p = 0.028). Subjects who did 
not do hand rub/handwash had 2.95 times significantly 
higher risk for causing positive MRSA colonization 
(OR 2.95, 95% CI: 1.167–7.49, p = 0.023).

Meanwhile, Table 3 shows that marital status 
and homecare are the strongest factors causing 
VRSA nasal colonization, although the results were 
not statistically significant (p > 0.05). Subjects with 
marital status became a protective factor for the 
occurrence of VRSA nasal colonization (OR 0.160, 95% 
CI: 0.02–1.06), p = 0.058). Subjects who did homecare 
had 6.1 times higher risk of causing positive VRSA 
colonization (OR 6.10, 95% CI: 0.79–46.96, p = 0.082).

Discussion

S. aureus resistance occurs due to genetic 
changes caused by irrational exposure to antibiotic 
therapy. Treatment due to S. aureus infection generally 

Table 1: Baseline characteristics of subjects with nasal 
colonization of MRSA and VRSA
Variables Positive MRSA (n = 30) n (%) 

or Median (Min-Max)
Positive VRSA  
(n = 6) n (%) or Median 
(Min-Max)

Gender
Male (n, %) 12 (40.0) 3 (50.0)
Female (n, %) 18 (60.0) 3 (50.0)
Age (years) 36 (19–51) 32 (19–48)

Education
Senior high school (n, %) 3 (10.0) 1 (16.7)
Diploma (n, %) 11 (36.7) 3 (50.0)
Undergraduate (n, %) 13 (43.3) 2 (33.3)
Postgraduate (n, %) 3 (10.0) 0 (0.0)

Marital status
Married (n, %) 22 (73.3) 3 (50.0)
No (n, %) 8 (26.7) 3 (50.0)

Profession
Doctor (n, %) 14 (46.7) 2 (33.3)
Nurse (n, %) 13 (43.3) 3 (50.0)
Laboratory analysis (n, %) 0 (0.0) 0 (0.0)
Cleaning service (n, %) 3 (10.0) 1 (16.7)
Nutritionist (n, %) 0 (0.0) 0 (0.0)
Pharmacists (n, %) 0 (0.0) 0 (0.0)

Workplace
ER (n, %) 15 (50.0) 3 (50.0)
Ward (n, %) 9 (30.0) 2 (33.3)
Labs (n, %) 0 (0.0) 0 (0.0)
Clinic (n, %) 1 (3.3) 0 (0.0)
ICU (n, %) 4 (13.3) 1 (16.7)
Operating room (n, %) 1 (3.3) 0 (0.0)

MRSA patient contact history (+)
Yes (n, %) 19 (63.3) 4 (66.7)
No (n, %) 4 (13.3) 0 (0.0)
Don’t know (n, %) 7 (23.3) 2 (33.3)

Contact frequency
>3× (n, %) 12 (40.0) 2 (33.3)
2–3× (n, %) 1 (3.3) 0 (0.0)
1× (n, %) 6 (20.0) 2 (33.3)
No (n, %) 11 (36.7) 2 (33.3)

Swab history before
Yes (n, %) 8 (26.7) 0 (0.0)
No (n, %) 22 (73.3) 6 (100.0)

ER: Emergency room, ICU: Intensive care unit, MRSA: Methicillin-resistant Staphylococcus aureus, 
VRSA: Vancomycin-resistant Staphylococcus aureus
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uses antibiotics to inhibit growth or kill bacteria. This 
activity causes the emergence of antibiotic-resistant 
bacterial strains that complicate the treatment process 
so that the infection continues to spread. S. aureus can 
also experience cross-resistance to all beta-lactam 
antibiotics [4].

MRSA is resistant to genetic changes caused 
by irrational exposure to antibiotic therapy. Transmission 

of bacteria is transferred from one patient to another 
through medical devices that are not considered 
irritable. Transmission can also be through the air 
or room facilities, such as blankets or bed linen [9]. 
Based on research, certain strains of S. aureus have 
a remarkable ability to form colonies on hospital staff 
and equipment. S. aureus colonizes the anterior nares 
and other moist areas of the body. The anterior nares 
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Figure 1: Distribution of the percentage of risk factors affecting nasal colonization of MRSA
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Figure 2: Distribution of the percentage of risk factors that affect nasal colonization of VRSA
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are a major reservoir of S. aureus in adults and children 
who also play an essential role in acquired nosocomial 

infections in various populations [18].

Table 2: Bivariate analysis of risk factors for nasal colonization MRSA and VRSA
Variables MRSA VRSA

Positive n (%) Negative n (%) RR (95% CI) p Positive n (%) Negative n (%) RR (95% CI) p
Gender

Man 12 (31.6) 26 (68.4) 1.58 (0.85–2.95) 0.15 3 (7.9) 35 (92.1) 2.37 (0.5–11.21) 0.36
Woman 18 (20) 72 (80) 3 (3.3) 87 (96.7)

Marital status
Married 22 (22) 78 (78) 0.77 (0.38–1.57) 0.46 3 (3.0) 97 (97) 0.28 (0.06–1.31) 0.11
Not 8 (28.6) 20 (71.4) 3 (10.7) 25 (89.3)

MRSA patient contact history
Yes 19 (20.9) 72 (79.1) 0.84 (0.33–2.13) 0.74 4 (4.4) 87 (95.6) - 0.38
Not 4 (25) 12 (75) 0 (0) 16 (100)
Do not know 7 (33.3) 14 (66.7) 2 (9.5) 19 (90.5)

Contact frequency
>3x 12 (30) 28 (70) 1.01 (0.51–2) 0.97 2 (5) 38 (95) 0.93 (0.14–6.24) 1.00
<3x 1 (7.7) 12 (92.3) 0 (0) 13 (100) -
1x 6 (15.8) 32 (84.2) 2 (36) 36 (94.7) 0.97 (0.15–6.56)
Not 11 (29.7) 26 (70.3) 2 (5.4) 35 (94.6)

Swab history before
Yes 8 (30.8) 18 (69.2) 1.43 (0.72–2.83) 0.32 0 (0) 26 (100) - 0.34
Not 22 (21.6) 80 (78.4) 6 (5.9) 96 (94.1)

Home care service
Yes 5 (27.8) 13 (72.2) 1.22 (0.54–2.77) 0.76 2 (11.1) 16 (88.9) 3.06 (0.6–15.48) 0.19
Not 25 (22.7) 85 (77.3) 4 (3.6) 106 (96.4)

MRSA (+) history from another hospital
Yes 3 (60) 2 (40) 2.73 (1.24–6.02) 0.08 1 (20) 4 (80) 4.92 (0.70–34.65) 0.21
Not 27 (22) 96 (78) 5 (4.1) 118 (95.9)

Chronic acne
Yes 4 (17.4) 19 (82.6) 0.7 (0.27–1.82) 0.70 0 (0) 23 (100) - 0.59
Not 26 (24.8) 79 (75.2) 6 (5.7) 99 (94.3)

Other skin diseases
Yes 2 (16.7) 10 (83.3) 0.69 (0.19–2.55) 0.73 0 (0) 12 (100) - 1.00
Not 28 (24.1) 88 (75.9) 6 (5.2) 110 (94.8)

Families with recurrent nail infections
Yes 0 (0) 7 (100) - 0.19 0 (0) 7 (100) - 1.00
Not 30 (24.8) 91 (75.2) 6 (5) 115 (95)

ENT infection
Yes 5 (41.7) 7 (58.3) 1.93 (0.91–4.11) 0.15 0 (0) 12 (100) - 1.00
Not 25 (21.6) 91 (78.4) 6 (5.2) 110 (94.8)

Respiratory tract infection in the last 1 year
Yes 11 (29.7) 26 (70.3) 1.42 (0.75–2.69) 0.28 2 (5.4) 35 (94.6) 1.23 (0.24–6.43) 1.00
Not 19 (20.9) 72 (79.1) 4 (4.4) 87 (95.6)

Chronic disease
Yes 0 (0) 1 (100) - 0.38 0 (0) 1 (100) - 0.85
Not 30 (24.6) 92 (75.4) 6 (4.9) 116 (95.1)

Do not know 0 (0) 5 (100) 0 (0) 5 (100)
Open wound in the last 1 year

Yes 0 (0) 8 (100) - 0.19 0 (0) 8 (100) - 0.76
Not 30 (25.4) 88 (74.6) 6 (5.1) 112 (94.9)
Do not know 0 (0) 2 (100) 0 (0) 2 (100)

Antibiotics in the past 6 months
Yes 11 (26.8) 30 (73.2) 1.23 (0.65–2.34) 0.53 1 (2.4) 40 (97.6) 0.42 (0.05–3.52) 0.66
Not 19 (21.8) 68 (78.2) 5 (5.7) 82 (94.3)

Antibiotics in the past 12 months
Yes 8 (20) 32 (80) 0.8 (0.39–1.64) 0.53 1 (2.5) 39 (97.5) 0.44 (0.05–3.65) 0.66
Not 22 (25) 66 (75) 5 (5.7) 83 (94.3)

Hospitalization <6 months
Yes 3 (33.3) 6 (66.7) 1.47 (0.55–3.92) 0.43 1 (11.1) 8 (88.9) 2.64 (0.35–20.28) 0.36
Not 27 (22.7) 92 (77.3) 5 (4.2) 114 (95.8)

Hospitalization in the past 6–12 months
Yes 1 (16.7) 5 (83.3) 0.7 (0.11–4.32) 1.00 1 (16.7) 5 (83.3) 4.07 (0.56–29.58) 0.25
Not 29 (23.8) 93 (76.2) 5 (4.1) 117 (95.9)

Had livestock
Yes 11 (22) 39 (78) 0.9 (0.47–1.73) 0.75 1 (2.0) 49 (98) 0.31 (0.04–2.59) 0.40
Not 19 (24.4) 59 (75.6) 5 (6.4) 73 (93.6)

Pigs farm
Yes 1 (33.3) 2 (66.7) 1.44 (0.28–7.35) 0.55 1 (33.3) 2 (66.7) 8.33 (1.361–51.24) 0.13
Not 29 (23.2) 96 (76.8) 5 (4.0) 120 (96)

Eat raw meat
Yes 0 (0) 0 (0) - - 0 (0) 0 (0) - -
Not 30 (23.4) 98 (76.6) 6 (4.7) 122 (95.3)

Not doing hand rub/handwash
Yes 11 (36.7) 19 (63.3) 1.89 (1.02–3.52) 0.04 2 (6.7) 28 (93.3) 1.63 (0.32–8.48) 0.62
Not 19 (19.4) 79 (80.6) 4 (4.1) 94 (95.9)

Living with children <7 years
Yes 17 (25.8) 49 (74.2) 1.23 (0.65–2.32) 0.52 3 (4.5) 63 (95.5) 0.94 (0.19–4.48) 0.94
Not 13 (21) 49 (79) 3 (4.8) 59 (95.2)

Living with a bedridden family
Yes 0 (0) 1 (100) - 1.00 0 (0) 1 (100) - 1.00
Not 30 (23.6) 97 (76.4) 6 (4.7) 121 (95.3)

Smoking
Yes 1 (8.3) 11 (91.7) 0.33 (0.05–2.24) 0.29 0 (0) 12 (100) - 1.00
Not 29 (25) 87 (75) 6 (5.2) 110 (94.8)

Did not shower after coming from the hospital
Yes 10 (26.3) 28 (73.7) 0.84 (0.44–1.63) 0.61 1 (2.6) 37 (97.4) 2.11 (0.25–17.47) 0.67
Not 20 (22.2) 70 (77.8) 5 (5.6) 85 (94.4)

Living with other health workers
Yes 13 (30.2) 30 (69.8) 1.51 (0.81–2.82) 0.19 2 (4.7) 41 (95.3) 0.98 (0.18–5.18) 1.00
Not 17 (20) 68 (80) 4 (4.7) 81 (95.3)

CI: Confidence interval, MRSA: Methicillin-resistant Staphylococcus aureus, RR: Risk ratio, VRSA: Vancomycin-resistant staphylococcus aureus.
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MRSA is a major cause of nosocomial 
infections. The percentage of nosocomial infection 
by S. aureus was 21.7%. About 40% of S. aureus 
bacteria that can be isolated in hospitals are known to 
be resistant to several types of -lactam antibiotics and 
cephalosporins but are still sensitive to vancomycin and 
clindamycin antibiotics [4].

The danger of antibiotic resistance is a global 
health problem. In 2010, the proportion of MRSA of all 
clinical isolates of S. aureus was estimated at 28% in Hong 
Kong and Indonesia and 70% in Korea. Meanwhile, S. 
aureus infections found in the community in Asian countries 
vary widely, from 5 to 35% [4]. The number of cases of 
MRSA infection in Dr. M. Djamil General Hospital was 
200 cases recorded from January 2014 to June 2014 [19].

Out of the 128 health workers who underwent 
nasal swabs, 30 (23.5%) subjects had positive MRSA in 
this study. This follows a study by Maheasy et al. (2013) 
conducted on medical and paramedical personnel at the 
Adam Moeloek General Hospital, which found 38.24% 
positive MRSA out of 68 samples taken by performing 
a nasal swab [9].

S. aureus is not only resistant to methicillin 
antibiotics but also already resistant to glycopeptide 
antibiotics, one of which is vancomycin. When methicillin-
resistant S. aureus is found, the antibiotic of choice 
is a glycopeptide group, one of which is vancomycin. 
However, due to the continuous use of vancomycin, 
S. aureus has become resistant to vancomycin [8]. 
Since the first isolation of MRSA in the United Kingdom 
in 1961, the prevalence of MRSA has increased rapidly 
worldwide, and as a result, glycopeptide antibiotics 
have been relied on to treat MRSA infections. In 1996, 
in Japan, it was discovered that S. aureus infection 
had decreased susceptibility to vancomycin called 
Vancomycin Intermediate S. aureus (VISA). After that, 
about 20 cases of VISA infection were reported in several 
countries, including Korea. Furthermore, two isolates of 
VRSA were found in the United States in 2002 [20]. This 

trend suggests that in addition to MRSA, VRSA over the 
past two decades can be already widely found in many 
countries, including Indonesia [8].

There were 6 (4.7%) subjects with positive VRSA 
from nasal swabs in this study. These results follow a 
study at Margono Soekarjo Hospital, Purwokerto, which 
stated that VRSA was found in ten of 64 isolates (15.6%) 
of stethoscope membranes (Anjarwati and Dharmawan, 
2010). These results show that, currently, it is not only 
MRSA that is worrisome about but also VRSA. However, 
the mechanism of genetic and biochemical changes in 
S. aureus has not been fully explained and understood 
why it becomes resistant to vancomycin [8].

Risk factors for MRSA include environment, 
population, contact sports, personal hygiene, treatment 
history, surgery history, history of infection and disease, 
medication history, and medical conditions. Several 
factors that contributed significantly to increasing 
the incidence of MRSA were the influence of dose 
determination (90.4%), medication (90.2%), provision 
of antiseptics (84.9%), infusion cannula installation 
procedures (74.6%), and handwashing facilities 
(66.3%) [9]. In this study, the highest risk factors that 
cause nasal colonization of MRSA carrier of which is 
a history of previous positive MRSA in other hospitals 
(60%), history of infection in the ear nose throat (41.7%), 
and did hand rub/handwash (36.7%).

The proportion of MRSA in patients with skin 
and soft-tissue infections who underwent culture in 
the inpatient ward of Cipto Mangunkusumo Hospital 
was 47% (95% CI: 42–52%). Malignancy, the use of 
antibiotics class of quinolone, and invasive medical 
procedures (mainly the installation of central venous 
catheters, ventilator, and Foley urine catheter) are risk 
factors for MRSA skin and soft-tissue infections in the 
hospitalized patient. Age, male, diabetes mellitus, HIV-
positive, the use of corticosteroids, the use of antibiotics 
class of beta-lactams and macrolides, injecting drug 
users, wards, as well as a history of hospitalization, are 
not proven as a factor risk of MRSA on skin infections 
and tissue software in the inpatient room [1].

Some risk factors for MRSA infections in 
patients in health facilities are patients in advanced 
age, the disease comorbidities (e.g., cardiovascular 
diseases, lung, or kidney diseases that are chronic, 
cancer, diabetes, anemia, and hyponatremia), the use 
of a mechanical ventilator, catheter venous central, 
previously treated, length of stay, intensive care unit 
stay, use of antibiotics before being treated, and the 
installation of a Foley urinary catheter [20].

Conclusion

As many as, 23.5% healthcare workers were 
found with nasal colonization of MRSA and 4.7% with 

Table 3: Multivariate analysis of risk factors for MRSA nasal 
colonization in health care workers
Variables P OR 95% CI

Min Max
MRSA (+) history from another hospital

Yes 0.028 13.28 1.33 140.25
Not

Not doing hand rub/handwash
Yes 0.023 2.95 1.16 7.49
Not

CI: Confidence interval, min–max: Minimum–Maximum, MRSA; Methicillin-resistant Staphylococcus 
aureus, OR: Odds ratio.

Table 4: Multivariate analysis of risk factors for VRSA nasal 
colonization in health care workers
Variables p OR 95% CI

Min Max
MRSA (+) history from another hospital

Yes 0.058 0.160 0.02 1.06
Not

Not doing hand rub/handwash
Yes 0.082 6.10 0.79 46.96
Not

CI: Confidence interval, Min-Max: Minimum–Maximum, OR: Odds ratio, VRSA: Vancomycin-resistant 
Staphylococcus aureus.
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nasal colonization of VRSA. Accordingly, stricter policies 
are needed to minimize the transmission of these 
organisms from the hospital setting to the community. 
A positive MRSA history from another hospital and not 
doing hand rub/handwash significantly increased the 
risk of MRSA nasal colonization.
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