
Available online at https://saspublishers.com/journal/sajb/home   475 

 

 

Scholars Academic Journal of Biosciences (SAJB)            ISSN 2347-9515 (Print) 

Abbreviated Key Title: Sch.  Acad. J. Biosci.                       ISSN 2321-6883 (Online) 

©Scholars Academic and Scientific Publisher       

A Unit of Scholars Academic and Scientific Society, India 

www.saspublishers.com 

 

Nasal- Carriage and Characterization of Methicillin- Resistant Staphyloccocus 

aureus (MRSA) Among Hospital Nurses of Tuguegarao City, Cagayan: A Cross 

Sectional Study 
Julius T. Capili

*
, RMT, MPH, PhD 

Cagayan State University- Andrews Campus, Tuguegarao City, Cagayan, Philippines 

 

 

Original Research Article 

 

*Corresponding author 

Julius T. Capili 

 

Article History 

Received: 18.06.2018 

Accepted: 27.06.2018 

Published:30.07.2018 

 

DOI: 

10.36347/sajb.2018.v06i07.001 
 

 
 

Abstract: The study aimed to determine the prevalence of MRSA infection in the 

selected hospitals and identify possible risk factors that contribute to its spread. 69 

respondents from secondary hospitals (39 from public and 30 from private hospitals) 

were studied. The profile factors studied were hospital type, sex, position, length of 

service and working hours. Of these, only the type of hospital and the staff position are 

the variables that affect MRSA carriage. There was a higher rate of infection in public 

hospitals (66.67%) compared to private hospitals (30.00%). The calculated odds ratio 

for the public hospital, the private hospital and both private and public hospitals were 

14, 0.29 and 2.31 respectively. Respondents were gauged on their knowledge of MRSA 

guidelines, policies for the admittance of MRSA-positive patients, the transportation 

guidelines, hand washing procedures and knowledge of hand hygiene products. 

Statistics show significant differences in the information release and transport of MRSA 

patients and the knowledge of hand hygiene products between public and private 

hospitals. 60.42% of respondents were not confident of their knowledge of MRSA with 

84.60% feeling that they lacked information. Respondents from hospital A (68.40%), B 

(63.75%) and C (61.5%) were not informed of the MRSA status of patients who were 

admitted. 47.83% don’t inform the transport service of the status of the patient being 

transported. Hand hygiene was maintained by constant washing with soap and water and 

alcohols. Differences in policies of public and private hospitals may account for the 

differences in the number of infected individuals. 

Keywords: Methicillin-resistant Staphylococcus aureus, hospital nurses, nasal-carriage, 

cross-sectional study. 

 

INTRODUCTION 

Nosocomial infections caused by opportunistic 

microorganisms are now considered a major threat to 

public health today. They are especially common in 

healthcare settings where infections may be transmitted 

through inhalation, direct contact with lesions and 

contaminated hospital equipment and materials. 

Generally, Staphylococcus infections which is the most 

common bacterium associated with nosocomial 

infections are easy to treat using antibiotics but recent 

years have seen a rise in reports of methicillin-resistant 

Staphyloccocus aureus (MRSA) [1].  

 

MRSA carry the mecA gene and its regulatory 

regions that code for a mutated penicillin-binding 

protein called PBP-2’ or PBP2a. This gene makes 

MRSA resistant to all β-lactam antibiotics, the most 

commonly used group of antibiotics for staphylococcal 

infections. Based from the National Nosocomial 

Infections Surveillance System Report, MRSA accounts 

for more than 55% of Staphylococcus aureus-related 

infections in the intensive care setting [2]. 

 

At present, MRSA is the most commonly 

identified antibiotic resistant pathogen causing 

bacteremia respiratory infections and skin infections. Its 

growth throughout the world has reached a prevalence 

of 23.3% to 73% [3]. The trend is a cause for concern as 

MRSA infections result in greater morbidity and cost of 

treatment compared to their methicillin-susceptible 

counterparts. 

 

In the Philippines, the Antimicrobial 

Resistance Surveillance Program (ARSP) of the 

Research Institute for Tropical Medicine of the 

Department of Health showed the prevalence of MRSA 

to have increased from 52.6% in 2011 to 54.9% in 

2012. In that year, Region 2 was the third region with 

the highest count of MRSA cases with 108 of the 1990 

reported true MRSA cases to have come from Cagayan 

Valley Medical Center, one of the 21 ARSP regional 

sentinels [4].  

 

Health care workers who are in close contact 

with patients are possible sources of such highly 

transmissible antibiotic-resistant pathogens. Nurses who 
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are in direct contact with patients over a 24 hour period 

are of high risk of acquiring pathogens due to the nature 

of their job. Nurses who harbor MRSA can transmit the 

pathogen from patient to patient during routine patient 

care. This is the very reason why nurses were chosen as 

the respondents of this study [5, 6]. 

 

Considering the role of MRSA as a commonly 

occurring nosocomial pathogen, its established 

association with community-acquired infections, and its 

reported presence as a normal flora in some individuals, 

the study aimed to determine the occurrence and 

possible factors that contribute to the acquisition and 

transmission of MRSA among the health care workers 

in secondary hospitals of Tuguegarao City. Moreover, 

knowledge of nurses in understanding the risk factors 

and knowing the pattern of occurrence of MRSA will 

be of great help in the establishment of preventive 

measures that may lead to the eradication of MRSA 

associated infections. 

 

MATERIALS AND METHODS 

Sampling Methods 

Nasal swabs were obtained from nurses of the 

three hospitals. Stratified random sampling was 

performed and the number of respondents were 

determined using Slovin’s formula and at a 0.01 

confidence interval. Nurses were coded and respondents 

were identified using the lottery method.  

 

Research Instrumentation 

The study made use of questionnaire based on 

the research instrument drafted by Henrietta in 2012 

[7]. The questionnaire focused on work practices, basic 

participant profiles and MRSA training and education. 

 

Reagents  

The study made use of Tryptic Soy Broth (Hi-

Media) supplemented with NaCI. The media was 

prepared according to the package specifications and 

the appropriate amount of NaCI was added for a final 

concentration of 10% NaCI. chromID
TM

 MRSA 

(Biomerieux) was used for selective culture of MRSA. 

Confirmation of MRSA colonies was done using the 

Slidex® MRSA Detection (Biomerieux) latex 

agglutination kit. 

 

Collection, Transport and Storage of Specimen 

Sterile swabs moistened with saline were 

inserted approximately 2 cm into the anterior nares and 

rotated against the nasal mucosa for 3 seconds. The 

procedure is repeated on the other nare using the same 

swab. The swabs are placed in tubes containing 2 mL of 

TSB supplemented with NaCI to a final concentration 

of 10% NaCI. The swabs were stored at 4
o
C overnight 

before inoculation the day after. 

 

 

Inoculation and identification of presumptive MRSA 

colonies 

Transport tubes cooled to room temperature 

before inoculation. The cotton swabs were streaked 

across the selective agar and allowed to stand for 

approximately 5 minutes before sealing with Parafilm® 

and incubating in an invested position at 37
o
C. Plates 

were checked 24 and 48 hours after inoculation. Blue-

green colonies were subcultured onto fresh chromID
TM 

agar plates and incubated at 37
o
C. Cultures were 

checked 24 and 48 hours. Cultures which showed the 

characteristic blue-green colonies were regarded as 

presumptive MRSA colonies. 

 

Detection of Penicillin-binding protein 2a 

Confirmation of presumptive MRSA into true 

MRSA was done using the Slidex® MRSA Detection 

(Biomerieux) latex agglutination kit. The kit was used 

according to manufacturer’s instructions. Colonies 

which were positive for latex agglutination were 

identified as true MRSA colonies. 

 

Statistical analysis 

Descriptive statistics was employed to 

summarize the collected data. The Chi-square Test for 

factors have an effect on the observed MRSA infections 

in the target hospitals. 

 

RESULTS AND DISCUSSION 

Profile of respondents and patterns of infection 

The study population consisted of 69 subjects 

from three hospitals in Tuguegarao City, Cagayan (39 

in Hospital A, 17 in Hospital B, and 13 in Hospital C). 

Swabs from the anterior nares were cultured onto 

MRSA selective media where MRSA colonies grow as 

blue to blue green colonies. Confirmation of the 

positive colonies was done using the Slidex® MRSA 

Detection (Biomerieux) latex agglutination kit. In 

addition to nasal swabs, questionnaires were also 

floated to the participants. The profile variables were 

sex (male or female), type of hospital where they 

worked (public or private), their position (Chief nurse, 

Staff Nurse or Volunteer Nurse), their total number of 

working hours (0 to 8 hours, 8 to 16 hours, 16 to 24 

hours) and their length of service (6-12 months, 2-5 

years, 6-10 years or 11 years or more). Table 1 shows 

the general profile of the respondents of the study. 

 

In general, there were a comparable number of 

respondents from the public hospital (Hospital A) and 

from the chosen private hospitals and clinics (Hospital 

B and C). The number of female respondents was more 

than twice the number of male respondents which 

further demonstrated the dominance of the female sex 

in the healthcare setting. Most of the respondents were 

staff nurses and volunteer nurses. More than half of the 

respondents have been working at the hospitals for a 

short period (6-12 months). 
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Table-1: Profile of Respondents and Frequency of MRSA Infections 

 

Field 

 

 

Parameter 

      Total 

Frequency 

Frequency Percentage 

MRSA (+) MRSA 

(+) 

MRSA 

(-) 

Hospital 

Type 

Government 39 26 13 66.67 

Private 30 9 21 30.00 

Sex Male 16 8 8 50.00 

Female 53 27 26 59.94 

Position Chief Nurse 2 1 1 50.00 

Staff Nurse 51 24 27 47.06 

Volunteer Nurse 16 10 6 62.50 

Length of 

Service 

6-12 months 46 28 18 60.87 

2-5 years 14 4 10 28.57 

6-10 years 4 2 2 50.00 

More than 11 

Years 

5 1 4 20.00 

Working 

Hours 

Less than 8 

Hours 

23 11 12 47.83 

8-16 hours 46 24 22 52.17 

17-24 hours 0 0 0 0 

 

Table 1 also shows the frequency of MRSA 

infections based on the profile variables considered. In 

terms of the type of hospital, there was a higher 

percentage of MRSA positives (66.67%) in public 

hospitals compared to the number of MRSA infections 

in private institutions (30%). In the Philippines, public 

services are still largely dictated by the ability to pay. 

The government provides direct health care through its 

public health institutions along with premium subsidies 

for poor families. These public health institutions cater 

to the majority while private health institutions focus on 

the middle- and higher-income households [8]. Public 

health institutions source however. In addition, the 

longer the hours, the more fatigue build up and the 

higher the chance for mistakes in the later part of their 

shifts. These mistakes could be a forgotten step or a 

missed procedure. Such can lead to the spread of the 

pathogen. 

 

Of all the profile variables considered, it 

appears as though the type of hospital and the staff 

position are the main profile variables that affect the 

prevalence of nasal MRSA carriage. More respondents 

are needed in order to make conclusions on the other 

variables. In addition, continuous monitoring of the 

hospitals would give more information on the possible 

source and spread of the infection. 

 

Prevalence of MRSA infections in hospitals 

The study focused on nurses from secondary 

hospitals within Tuguegarao City, Cagayan. Table 2 

shows the frequency of MRSA infections in the 

different hospitals. More than half of the subjects from 

the public hospital were positive for MRSA while 

approximately a third of the subjects in the private 

hospital were nasal carriers of MRSA. This could be 

accounted by a difference in the protocols of private 

and public hospitals. Private hospitals invest more 

money on maintaining cleanliness and order in the 

hospital. A public hospital is paid for by the 

government but the funds are always inadequate to 

address the number of people going to them. This leads 

to a difference and cleanliness of the facilities and to the 

standard by which some of their guidelines may be 

followed. 

 

Table-2: Frequency of MRSA Infections in Selected Hospitals 

 

MRSA status 

Hospitals 

Hospital A Hospital B Hospital C 

F % F % F % 

MRSA (+) 26 66.67 6 35.29 3 27.03 

MRSA (-) 13 33.33 11 64.71 10 76.93 

Total 39 100 17 100 13 100 

 

The risk ratio for public hospitals, private 

hospitals and both private and public hospitals are 

shown in Tables 3, 4 and 5 respectively. The calculated 

odd’s ratio for the public hospital is 14. This means that 

hospital nurses are 14 times more likely of acquiring an 

MRSA infection if exposed to the pathogen compared 

to if they are not exposed. On the other hand, the 

calculated odd’s ratio for private hospitals is 0.29. This 

means that it is 0.29 times more likely for nurses 

exposed to the pathogen to acquire the infection 

compared to nurses who are not exposed. The 

calculated odd’s ratio for both public and private 
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hospitals is 2.31. This means that it is 2.31 times more 

likely to for nurses to acquire the infection if they are 

exposed to the pathogen compare to those who are not 

exposed. Results show that no matter the hospital, there 

is still a chance to acquire the infection. 

 

Table-3: Risk Ratio for Public Hospitals 

 D (+) D (-) 

E(+) 24 6 

E(-) 2 7 

 

Table-4: Risk Ratio for Private Hospitals 

 D (+) D (-) 

E(+) 5 17 

E(-) 4 4 

 

Table-5: Risk Ratio for Both Public and Private Hospitals 

 D (+) D (-) 

E(+) 29 23 

E(-) 6 11 

 

CONCLUSIONS 

Recent reports of MRSA infections in 

healthcare setting stressed the need to properly monitor 

and control the spread of the infection. In the 

Philippines, there has been continuing efforts to monitor 

the status of MRSA in local hospitals. However, the 

study is limited to the major hospitals in the locality. 

Little attention has been given to the smaller hospitals 

in the country. The objectives of the study were to 

determine the prevalence of MRSA carriage in nurses 

of Tuguegarao City, Cagayan hospitals and to 

determine risk factors and methods for controlling the 

spread of the infection. 

 

Of the profile variables considered, only the 

type of hospital and the position showed a possible 

effect on the spread of the infection. The public hospital 

showed higher frequency of MRSA positives compared 

to the private hospitals which may be due to differences 

in the cleanliness, protocols and facilities of the 

hospitals. The staff nurses had a higher frequency of 

infection compared to chief nurses in part due to the 

duties assigned to each with staff nurses being in 

contact with patients longer than chief nurses.  

 

Public and private hospitals were compared 

based on risk factors associated with the spread of the 

infection. Although there were marked differences 

between each in terms of the availability of specific 

resources and differences in their level of information 

dissemination, results showed that based on 

questionnaire data, it was only in their knowledge of 

hand hygiene products that there was a significant 

difference between the two. 

 

Public hospitals were seen to have a higher 

incidence of MRSA infections compared to private 

hospitals due in part to differences in their general 

guidelines. Risk factors investigated were not able to 

identify specific differences between them that could 

account for the observation seen. More risk factors may 

be taken into account to properly discern the factors that 

lead to a higher spread in public hospitals. A continuous 

study of the MRSA infection state should be performed 

in the hospitals to further identify profile variables and 

risk factors that could contribute to its spread. 
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