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Abstract 

 Infections in hospitals and the general population are frequently caused by Staphylococcus aureus. 

Methicillin-resistant Staphylococcus aureus is still a significant nosocomial pathogen, and because 

of its resistance to several medications, infections are frequently hard to treat. As such the study 

aim to isolate Staphylococcus aureus in nasal carrier of an apparently healthy students in Kwara 

state university, using standard bacteriological method, and determine the prevalence of MRSA 

and MSSA from the isolate. The study is a cross-sectional study done to determine the distribution 

of MRSA among Kwara state university students using a Nasal swab. Microbial isolates were 

identified based on their colonial morphology and biochemical reaction and antimicrobial 

susceptibility testing was carried out using Mueller Hinton Agar following the disk diffusion 

method with cefoxitin disk while the zone of inhibition was recorded using the CLSI standard. A 

total number of 100 nasal swab samples were collected from 100 apparently healthy students of 

Kwara state university and were screened for Methiciillin Resistant Staphylococcus aureus. Out 

of 100 samples screened (50 from males and females participants each), 42 (42%) of the isolates 

were Staphylococcus aureus based on morphology and biochemical tests. Of the 42 

Staphylococcus aureus isolated, 19 (45%) and 23 (55%) was from males and females participant 

respectively. The prevalence of MSSA and MRSA is 8 (16%) and 11 (22%) respectively among 

males participant, and 9 (18%) and 14 (28%) respectively among the females participant. 

The study reported a significant rate of Methicillin-resistant Staphylococcus aureus (MRSA) 

among the study participants and emphasized the need for  
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Introduction 

Antimicrobial is a term used to describe drugs that treat many types of infections by killing or 

slowing the growth of microbes (bacteria, viruses, fungi, and parasites) causing the infection (1). 

Antimicrobial resistance (AMR) is a term that describes when these microbes change over time 

and no longer respond to medicines, making infections harder to treat and increasing the risk of 

disease spread, severe illness, and death. The WHO defines antimicrobial resistance as a 

microorganism's resistance to an antimicrobial drug that was once able to treat an infection by that 

microorganism. As a result of drug resistance, antibiotics and other antimicrobial medicines 

become ineffective, and infections become increasingly difficult or impossible to treat. 

Antimicrobial resistance (AMR) occurs when microbes evolve mechanisms that protect them from 

the effects of antimicrobial agents (2). Methicillin-resistant Staphylococcus aureus (MRSA) is an 

important cause of healthcare-associated infections worldwide (3). In recent years, cases of MRSA 

infection have been reported more frequently in healthy community individuals with no traditional 

risk factors for MRSA infection (4). 

These infections, apparently acquired in the community, are termed community-associated MRSA 

infections. Community-associated MRSA (CA-MRSA) strains differ from healthcare-associated 

MRSA strains in terms of epidemiology, microbiology, and clinical manifestations (5). CA-MRSA 

strains are generally susceptible to most antibiotics, contain staphylococcal chromosome cassette 

mecA type IV, produce the virulence factor Panton-Valentine leukocidin, and cause mainly skin 

and soft-tissue infections. It is well recognized that nasal carriage of MRSA represents a major 

risk factor for subsequent infection and transmission of this pathogen (6). First identified in 

purulent fluid from a leg abscess by Ogston in the 1880s and formally isolated by Rosenbach not 

long after, Staphylococcus aureus is well adapted to its human host and the healthcare 

environment. S. aureus is both a frequent commensal and a leading cause of endocarditis, 

bacteremia, osteomyelitis, and skin and soft tissue infections (7). 

With the rise of hospital-based medicine, S. aureus quickly became a leading cause of healthcare-

associated infections as well. Penicillin offered short-lived relief; resistance arose in the 1940s, 

mediated by the β-lactamase gene blaZ. The first semi-synthetic anti-staphylococcal penicillin was 

developed around 1960, and methicillin-resistant S. aureus (MRSA) was observed within 1 year 

of their first clinical use. In fact, genomic evidence suggests that methicillin resistance even 

preceded the first clinical use of anti-staphylococcal penicillin. Methicillin resistance is mediated 

by mecA and acquired by horizontal transfer of a mobile genetic element designated 

staphylococcal cassette chromosome mec (SCCmec). The gene mecA encodes penicillin-binding 

protein 2a (PBP2a), an enzyme responsible for cross-linking the peptidoglycans in the bacterial 

cell wall. PBP2a has a low affinity for β-lactams, resulting in resistance to this entire class of 

antibiotics (8). 

MRSA was first observed among clinical isolates from patients hospitalized in the 1960s, but since 

the 1990s, it has spread rapidly in the community (9). Although MRSA infection occurs globally, 

there is no single pandemic strain. Instead, MRSA tends to occur in waves of infection, often 
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characterized by the serial emergence of predominant strains. Recent examples of emergent MRSA 

strains include the health-care-associated MRSA (HA-MRSA) clonal complex 30 (CC30) in North 

America and Europe, the community-associated MRSA (CA-MRSA) USA300 in North America, 

and the livestock-associated MRSA (including ST398) and ST93 in Australia. Rates of both CA-

MRSA and HA-MRSA appear to be declining in several regions, a trend first noted with HA-

MRSA in the United Kingdom (10). The reason for the serial rise and fall of specific strain types 

remains poorly understood. MRSA colonization increases the risk of infection, and infecting 

strains match colonizing strains in as many as 50–80% of cases. Nearly any item in contact with 

skin can serve as a fomite in MRSA transmission, from white coats and ties to pens and mobile 

telephones. Colonization can persist for long periods of time. MRSA may also persist in the home 

environment, complicating attempts at eradication. At the same time, colonization is not static, as 

strains have been found to evolve and even to be replaced within the same host (11).  

Through the findings of MRSA prevalence among university students, the study aims to contribute 

to knowledge depth on the extent of MRSA colonization in this population.  

Methodology  

 Sample Collection and Transport 

Samples was collected with sterile cotton swab pre-wetted with sterile saline; the swab was 

inserted and gently rotated in the two anterior nares of subjects who met the inclusion criteria and 

transported to the laboratory for analysis. 

Sample Processing 

The swab samples were aseptically applied to a small area (the well) of Mannitol Salt Agar plates 

whose surfaces have been dried in the incubator shelf at 37 °C for 10 minutes prior to use. Each 

inoculum was aseptically streaked out from the well to obtain discrete colonies. The plates were 

then incubated aerobically at 37 °C for 24 hours. The characteristics golden yellow colonies were 

aseptically isolated subcultured onto nutrient agar slants and further identified using established 

microbiological methods that include colonial morphology, Gram stain characteristics and 

biochemical tests. Isolates that were Gram positive cocci in clusters, catalase positive and 

coagulase positive were considered as S. aureus in this study.  

 Antimicrobial Susceptibility Testing Using Disc Diffusion 

MSSA and MRSA was demonstrated by sub-culturing the growth on Mueller Hinton Agar and 

treat with Cefoxitin. The plate was incubated overnight at 370C and followed by determination of 

Zone of Inhibition which is measure to the nearest millimeters (mm) using a millimeter ruler. 

Data Analysis 
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The variables were expressed in means and standard deviation. Student t-test and Analysis of 

Variance (ANOVA) was statistical methods used. Levels of significance was considered at P<0.05. 

pie chart was also applied. 

Result 

A total number of 100 nasal swab samples were collected from 100 apparently healthy students of 

Kwara state university and were screened for Methiciillin Resistant Staphylococcus aureus. Out 

of 100 samples screened (50 from males and females participants each), 42 (42%) of the isolates 

were Staphylococcus aureus based on morphology and biochemical tests. Of the 42 

Staphylococcus aureus isolated, 19 (45%) and 23 (55%) was from males and females participant 

respectively. The prevalence of MSSA and MRSA is 8 (16%) and 11 (22%) respectively among 

males participant, and 9 (18%) and 14 (28%) respectively among the females participant. 

 

 

Socio-Demographic Factor of The Participants 

Table 1: represent Socio-demographic factor of the participants. The most participant fall within 

the age group of 16-20 years (61%), and zero participant was recorded within the age group of 31-

35 years. Both male and female has equal distribution. 

Table 1 shows the Socio-demographic factor of the Participants 

Variable Frequency Percentage 

Age group   

16-20 years 61 61 

21-25 years 36 36 

26-30 years 2 2 

31-35 years 0 0 

36-40 years 1 1 

Gender   

Male 50 50 

female 50 50 

Table 4.1: Socio-demographic factor of the Participants (n=100) 

Prevalence of Staphylococcus aureus 

Fig 1 represents prevalence of Staphylococcus aureus. Out of 100 samples screened, 42 (42%) of 

the isolates were Staphylococcus aureus based on morphology and biochemical tests. 
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Figure 1: Prevalence of S. aureus in participant nasal swab (n=100) 

 

Prevalence Rate of MSSA and MRSA Colonization 

Fig 2 represents the prevalence rate of MSSA and MRSA colonization. A total of 42 

Staphylococcus aureus were isolated from 100 nasal swab samples screened. 25 (59.5%) of the 

isolates were Methicillin Resistance Staphylococcus aureus (MRSA), while the remaining 17 

isolates were Methicillin Susceptible Staphylococcus aureus (MSSA). 

42%
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Figure 2: Distribution of Methicillin Resistance Profile S. aureus 

Table 2: Association between Methicillin profile of S. aureus and Socio-demographic factor 

of the participants 

Variable Methicillin Sensitive 

S. aureus 

 N(%) 

Methicillin 

Resistance S. 

aureus 

 N(%) 

Others 

N(%) 

Gender    

Male 8(16) 11(22) 31(62) 

Female 9(18) 14(28) 27(54) 

Pvalue 0.707 

Age Group    

16-20 years 11(18) 16(26.2) 34(55.7) 

21-25 years 5(13.9) 9(25) 22(61.1) 

26-30 years 0 0 2(100) 

31-35 years 0 0 0 

36-40 years 1(100) 0 0 

Pvalue 0.347 

 

Table 2 represent the association between Methicillin profile of Staphylococcus aureus and socio-

demographic factor of the participants. Based on gender distribution, the females participant has 
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the highest methicillin sensitive Staphylococcus aureus (18%), and also has the highest methicillin 

resistance Staphylococcus aureus (14%). Based on the age group, age group 16-20 years has the 

highest methicillin sensitive Staphylococcus aureus(18%), and also has the highest methicillin 

resistance Staphylococcus aureus (16%). 

 

Table 3: Association between Risk factor and Methicillin profile of S. aureus among the 

participant 

Variable Methicillin 

Sensitive S. aureus 

 N(%) 

Methicillin 

Resistance S. 

aureus 

 N(%) 

Others 

N(%) 

Number of people in the hostel    

1-2 13(76.5) 17(68) 40(69) 

3-4 4(23.5) 8(32) 18(31) 

Pvalue 0.812 

Recent surgery    

Yes 0(0) 1(4) 0(0) 

No 17(100) 24 (96) 56(100) 

Pvalue 0.220 

Recent hospitalization    

Yes 3(17.6) 4(16) 7(12.1) 

No 14(82.4) 21(84) 51(87.9) 

Pvalue 0.798 

Residence in a long-term care facility    

Yes 5(29.4) 8(32.0) 10(17.2) 

No 12(70.6) 17(68.0) 48(82.8) 

Pvalue 0.269 

Use of antimicrobial agent last year    

Yes 8(47.1) 16(64) 31(53.4) 

No 9(52.9) 9(36) 27(46.6) 

Pvalue 0.520 

Contact with a frequently hospitalised 

person 

   

Yes 3(17.6) 1(4) 5(8.6) 

No 14(82.4) 24(96) 53(91.4) 

Pvalue 0.313 

History of chronic illness    

Yes 4(23.5) 0(0) 6(10.3) 

No 13(76.5) 25(100) 52(89.7) 

Pvalue 0.044 
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Table 3 represent the association between Risk factor and Methicillin profile of S. aureus among 

the participants. Based on the number of people in the hostel, group 1-2  has the highest methicillin 

sensitive Staphylococcus aureus (76.5%), and also has the highest methicillin resistance 

Staphylococcus aureus (68%). Based on recent surgery, the participants that had no recent surgery 

has the highest methicillin sensitive Staphylococcus aureus (100%), and also has the highest 

methicillin resistance Staphylococcus aureus (96%). Based on recent hospitalization, the 

participants that had no recent hospitalization has the highest methicillin sensitive Staphylococcus 

aureus (82.4%), and also has the highest methicillin resistance Staphylococcus aureus (84%). 

Based on residence in a long-term care facility, the participants that had no residence in a long-

term care facility has the highest methicillin sensitive Staphylococcus aureus (70.6%), and also 

has the highest methicillin resistance Staphylococcus aureus (68.0%). Based on use of 

antimicrobial agent last year, the participants that had no use of antimicrobial agent last year has 

the highest methicillin sensitive Staphylococcus aureus (52.9%), while the participant that use an 

antimicrobial agent last year has the highest methicillin resistance Staphylococcus aureus (64%). 

Based on contact with a frequently hospitalised person, the participants that had no contact with a 

frequently hospitalised person has the highest methicillin sensitive Staphylococcus aureus 

(82.4%), and also has the highest methicillin resistance Staphylococcus aureus (96%). Based on 

history of chronic illness, the participants that had no history of chronic illness has the highest 

methicillin sensitive Staphylococcus aureus (76.5%), and also has the highest methicillin 

resistance Staphylococcus aureus (100%).   

 

Discussion 

Methicillin-resistant Staphylococcus aureus (MRSA) constitutes a significant contributor to 

healthcare-associated infections on a global scale (3). In recent times, instances of MRSA 

infections have become increasingly prevalent, even among seemingly healthy individuals in the 

community who do not possess the typical risk factors associated with MRSA infection (4). These 

infections, acquired within the community, are classified as community-associated MRSA 

infections. This study aims to assess the presence of methicillin-resistant Staphylococcus aureus 

among individuals appearing to be in good health at Kwara State University, Malete, Nigeria. 

 

In the course of this investigation, a prevalence rate of 42% for Staphylococcus aureus was 

identified among the 100 nasal swab samples examined. This prevalence closely aligns with the 

rates of 42.9%, 35.0%, and 44.1% reported in studies conducted by (12), (13), and (14), 

respectively. Conversely, (15) reported a prevalence rate of 34.5%, (16) reported a prevalence rate 

of 36.7%, and (17) reported a prevalence rate of 52.5%. The study observed a variation in the 

prevalence rates of Staphylococcus aureus recorded in different studies. Notably, higher 

prevalence rates of 57.8% were reported by (18), and (19) also reported a prevalence rate of 55%. 

In this research, a total of 42 Staphylococcus aureus were isolated from 100 nasal swab samples 

screened. 25 (59.5%) of the isolates were Methicillin-resistant Staphylococcus aureus (MRSA), 

while the remaining 17 isolates were Methicillin-susceptible Staphylococcus aureus (MSSA), and 

notable differences were observed with other studies identified in this study. 
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The disparities observed in the prevalence rates among these studies can be attributed to a 

combination of factors, including variations in the composition of the study populations, the timing 

at which the studies were conducted, and the diverse methodologies employed for the detection of 

S. aureus. Differences in age, gender distribution, geographical locations, and the presence of 

underlying health conditions within the study site could potentially influence the observed 

prevalence of S. aureus. Furthermore, the temporal aspect plays a crucial role, as shifts in 

healthcare practices, antibiotic usage patterns, and the emergence of new bacterial strains can 

impact prevalence rates, resulting in variations over time. Finally, the choice of detection methods, 

encompassing variances in laboratory techniques, sampling methodologies, and diagnostic criteria, 

can introduce substantial discrepancies in the identification and quantification of S. aureus. 

Therefore, considering the multifaceted nature of these factors is imperative when interpreting and 

comparing the prevalence rates reported in different research investigations. 

Conclusion 

This study has provided valuable insights into the prevalence of Staphylococcus aureus, in which 

42% of Staphylococcus aureus were isolated from 100 nasal swab samples screened, and 25 

(59.5%) of the isolates were Methicillin Resistance Staphylococcus aureus (MRSA) among 

university students. The significance of these findings cannot be overstated, highlighting the need 

for proactive measures such as educational awareness to address MRSA within the university 

community. 

 This study underscores the importance of continuous vigilance, education, and preventive 

strategies to minimize MRSA transmission among university students. Additionally, future 

research endeavors should aim to expand the sample size and employ molecular techniques to 

speciate the strains of MRSA to ensure tailored therapeutic interventions. 
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