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ABSTRACT 

Background: Epidemiologic surveillance is an indispensible tool in understanding the clonal 

nature and evolution of pathogens. From a previously unstudied region we conducted a study 

on methicillin-resistant Staphylococcus aureus (MRSA) from Sokoto, Nigeria. This research 

was conducted to study the prevalence of methicillin-resistance in clinical isolates of 

Staphylococcus aureus among patients attending some selected hospitals in Sokoto 

metropolis.  

Methods: A total of 936 non-repetitive clinical specimens from patients attending three 

selected hospitals were processed during the study period. Specimens were cultured and 

isolates identified using standard bacteriologic methods. Methicillin resistance was 

determined in parallel using 30µg cefoxitin disk and Brilliance™ MRSA 2 Agar.  

Results: From the 936 specimens analysed, 367(39.2%) staphylococci were isolated. Of these 

isolates, 234(25%) were identified as S. aureus using standard bacteriologic techniques. The 

prevalence of MRSA was found to be 43.2% (101/234). The distribution of MRSA by study 

centre shows that there was no significant difference (p=0.282) in the prevalence of MRSA 

among the 3 hospitals.  Ear swabs had the highest prevalence of MRSA of 75%.  The 

prevalence of MRSA was significantly higher in females, similarly, the prevalence was found 

to be significantly higher in in-patients (55.8% vs. 25%) than out-patients (p=0.000).  

Conclusions: The study has established, as a baseline study, the prevalence of MRSA in 

healthcare centres within the study area at 43.2%. The female gender and hospitalisation were 

found to be significant risk factors for infection with MRSA.  
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INTRODUCTION 

Staphylococci are ubiquitous colonisers of 

human epithelial surfaces that can become 

opportunistic pathogens. Virulent strains 

of these bacteria are responsible for the 

majority of Healthcare Associated 

Infections (HAIs) and can cause severe 

disease that can be fatal (1). Methicillin 

resistant Staphylococcus aureus (MRSA) 

was first isolated in the early 1960s, until 

recently infections have been associated 

with the hospital environments and 

referred to as hospital-acquired MRSA 

(HA-MRSA) (2). However, in the early 

half of the 1990s, community-acquired 

MRSA (CA-MRSA) infections began to 

appear in otherwise healthy people with no 

known risk factors for the hospital 

associated infections (3). Moreover, CA-

MRSA clones have been spreading rapidly 

and infiltrating healthcare facilities in 

many continents worldwide. Livestock 

associated MRSA is almost only restricted 

to certain high-risk groups of workers in 

direct contact with live animals (4). 

Continuous drive to understand the 

changing epidemiology of S. aureus 

infections will not only guide appropriate 

antimicrobial treatment and effective 

infection control but will also shed light on 

the dynamics in the evolution of localized 

strains and species (5).  

Literature on antibiotic surveillance, which 

is supposed to serve as the foundation for 

infection control programmes and regimen 

prescription in this part of the country is 

very scarce (6). To our knowledge, there 

has been no report on MRSA in human 

populations from Sokoto, Kebbi and 

Zamfara States. However, studies that 

have reported varying prevalence rates 

from other parts of the country abound 

(7,8,9). The aim of the study is to 

determine the prevalence and associated 

risk factors of MRSA among in- and out-

patients attending three selected hospitals 

in Sokoto metropolis. It is the intent of this 

work to bridge some of the gap and bring 

to light the challenges posed by antibiotic 

resistant bacteria, in particular, MRSA.      

 

MATERIALS AND METHODS 

 

Study Design 

We carried out a cross-sectional 

descriptive study on MRSA isolated from 

clinical specimens over an eight month 

period, between February and October 

2015. 

 

Sampling Technique 

Systemic random sampling was employed 

in collecting specimen from study 

subjects. Specimen was collected from 

every other study subject for whom culture 

has already been indicated by the attending 

physician.  

 

Study Area 

Sokoto State is located in the North-West 

geopolitical zone of Nigeria between 

longitudes 1103’ to 13050’ East and 

latitudes 40 to 6040’ North (10). It covers a 

total land area of 33,776.89 square 

kilometres in the Iullemmeden Basin 

surrounded to the East and South by the 

Precambrian basement complex (11). 

Population size is 3,7026,76 persons 

spread over an area of 33,776.89 square 

kilometres of land (11). The population 

mainly consists of the Hausa/Fulani ethnic 

groups that engage in farming and animal 

husbandry as their major occupations (12). 
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Figure 1. Map of Sokoto State and surrounding State and international boundaries (12). 

 

Study Population 

The study was carried out amongst 

patients attending three selected hospitals 

located within Sokoto metropolis; Usmanu 

Danfodiyo University Teaching Hospital 

(UDUTH), Specialists Hospital Sokoto 

and Maryam Abacha Women and Children 

hospital Sokoto. These hospitals span three 

Local Government Areas of the state; 

Sokoto North, Sokoto South and 

Wamakko Local Government Areas. 

 

Ethical Considerations 

Medical research approval was received 

from the Sokoto State Ministry of Health 

(SMH/1150/V.III). We also obtained 

approval from the ethical committees of 

the three hospitals in which the research 

was carried out; the ethical committees of 

Usmanu Danfodiyo University Teaching 

Hospital (UDUTH/HREC/2015/No.307), 

Specialists Hospital and that of Maryam 

Abacha Women and Children Hospital 

Sokoto (SHS/SUB/133/Vol.I).  

 

Isolation of Staphylococci from Clinical 

Specimens 

Specimens (surgical and traumatic wound 

swabs, ear Swabs, urogenital Swabs, 

seminal fluids, urine, blood, nasal swabs 

and cerebrospinal fluids) were collected 

from patients for whom culture had 

already been indicated by the attending 

physicians, they were then transported to 

the laboratory in cold chain for processing. 

Each specimen was inoculated on blood 

agar (5% sheep blood) and mannitol salt 

agar (MSA) plates for primary culture. The 

cultured agar plates were then incubated at 

37oC in ambient air for 24 hours. 

Morphologic differentiation by Gram stain 

was used as the initial presumptive 

identification method.   
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Biochemical Identification of 

Staphylococcus aureus 

Morphologic differentiation by Gram stain 

was used as the initial presumptive 

identification method. Staphylococci and 

similar bacteria were distinguished from 

the family Streptococcaceae by performing 

a catalase test, for which only the 

Streptococcaceae test negative. Two drops 

of 3% hydrogen peroxide (H2O2) were 

placed at the ends of a clean grease-free 

glass slide, one is labelled test and the 

other as control. A wooden applicator stick 

was used to collect a few colonies of the 

growth from a non-blood containing media 

and emulsified in the drop labelled as 

‘Test’ and observed for effervescence due 

to oxygen production. The control drop 

was used to emulsify a control strain 

known to be catalase positive for 

validation (13). 

Staphylococci were then differentiated 

from Macrococci and Micrococci with the 

modified oxidase test microdase (Remel 

Inc., Lenexa, Kansas), sensitivity to 

bacitracin (0.04U) and 100µg furazolidone 

(14). Microdase was performed as per 

manufacturer’s instruction. Briefly, the 

microdase disk was aseptically placed in a 

sterile petri dish, using a wooden 

applicator stick the disk was then smeared 

with several colonies of an 18 hours 

culture of the test organism. The smeared 

disk was then observed for a purple-blue 

color (positive test) development within 2 

minutes.  No change in color denotes a 

negative test result. Sensitivity to 

bacitracin (0.04U) and 100µg furazolidone 

was determined by inoculating a 0.5 

MacFarland suspension of the test bacteria 

on a plate of Mueller Hinton agar. Disks 

impregnated with the antibiotics were then 

placed on the plate and incubated at 37oC 

overnight, the zones of inhibition were 

then determined the following day using a 

metre rule. Gram positive cocci that were 

negative for the microdase test, resistant to 

0.04U bacitracin (˂10mm) but sensitive to 

100µg furazolidone (≥15mm) were 

considered to be species of Staphylococci 

(15). 

 

Coagulase Tests 

Slide and tube coagulase tests were then 

performed, serially, to differentiate S. 

aureus from other coagulase-negative 

Staphylococci. Bound coagulase 

(clumping factor) was detected using the 

rapid slide coagulase test. Two thick 

suspensions of the test organism were 

made on a clean grease-free glass slide. 

One of these was marked as the ‘Test’ and 

the other as the ‘Negative control’. A 

loopful of pooled 

ethylenediaminetetraacetic acid (EDTA) 

anticogulated rabbit plasma was then 

added to the suspension marked ‘Test’ and 

mixed, no plasma was added to the control 

suspension. The slide was then rocked for 

10 seconds and observed for clumping in 

the ‘Test’ suspension. A positive slide 

coagulase test required no further 

investigations, a negative result, however, 

necessitates the conduct of the tube 

coagulase test (15). 

The tube coagulase test was performed by 

adding 200µL of rabbit plasma in each of 

three separate tubes marked as ‘Test’, 

‘Positive control’ and ‘Negative control’. 

Then 800µL litre of an overnight culture 

of the test isolate was added to the tube 

marked ‘Test’, the same volume of an 

overnight culture of a known S. aureus 

isolate was added to the ‘Positive control’ 

while sterile nutrient broth was added to 

the ‘Negative control’ tube and all tubes 

were then incubated at 37oC for 4 hours 

with observations for any clot formation 

made at an hourly interval (16).  

 

Other Biochemical Tests 

To differentiate S. aureus from other 

coagulase-positive staphylococci (CoPS) 

β-galactosidase (ONPG) (Oxoid™, UK) 

and pyrrolidonyl arylamidase (L-

pyrrolidonyl-β-Naphthylamide, PYR) 

(Oxoid™, UK) tests were performed (17). 

PYR was performed with the Oxoid 

Remel™ PYR Disc with Reagent. A PYR 
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disk was place on a clean glass slide and 

moistened with 10μL of distilled water. 

three well isolated colonies were then 

removed with an applicator stick and 

smeared onto the PYR disk and incubated 

at room temperature for 2 minutes. One 

drop of Color Developer was then applied 

to the disk and observed for 1 minute for a 

pink-red color (positive test) development. 

No color change within a minute of adding 

Color Developer indicated a negative test 

result. 

The only known CoPS that are negative to 

both tests are S. aureus and S. hyicus (18). 

S. aureus isolates were finally confirmed 

by their growth on Modified Baird-parker 

agar (Oxoid™, UK), formed grey-black 

colonies with a clear halo around the 

margins (17,18).  

 

Detection of Methicillin Resistance 

Cefoxitin Disc Diffusion Test  

Bacterial suspensions were prepared for 

each isolate by making a direct broth 

suspension of the isolates; 3 well isolated 

colonies from an overnight culture on 

nutrient agar plates were suspended in 

5mL of sterile water. The suspension was 

then adjusted to achieve a turbidity that is 

equivalent to 0.5 McFarland standard. 

Within 15 minutes after adjusting the 

turbidity a sterile cotton swab was dipped 

into the adjusted suspension. The swab 

was then rotated firmly against the inside 

wall of the tube above the fluid level to 

remove excess fluid. A Mueller-Hinton 

agar (MHA) plate was then inoculated 

with the swab by streaking the swab over 

the entire surface of the agar. A 30µg 

cefoxitin disk (Oxoid™, UK) was then 

placed on the surface of the inoculated 

MHA plate and incubated at 37oC in 

ambient air for 24 hours. The zone of 

inhibition was measured in millimeter and 

the results interpreted using the CLSI 2015 

guidelines (19). 

Each batch of tests run was validated using 

mecA negative S. aureus ATCC® 25923 

(23–29 mm) and mecA positive S. aureus 

ATCC® 43300 (≤ 21 mm) (LYFO DISK®, 

Microbiologics®, USA).  

 

Brilliance™ MRSA 2 Agar 

The suspension of each of the isolates used 

above (0.5 McFarland equivalent) was also 

spot inoculated on a commercially 

prepared ready to use poured plates of 

Brilliance™ MRSA 2 Agar (Thermo 

Scientific™, USA) and incubated at 35oC 

for 24 hours (20). Quality control 

organisms were the same as used for 

Cefoxitin disk diffusion. Any bacterial 

growth after 24 hours resulting in intense 

blue colonies was considered to be 

indicative of resistance to Methicillin 

(Figure 2). 

 

Statistical Analysis 

The IBM™ Statistical Package for the 

Social Sciences (SPSS) version 20.0 

software was used to determine the 

prevalence and Chi-square crosstabs to 

determine any statistical associations. 

Probability of p<0.05 was used as the 

criterion of significance.  

 

RESULTS 

A total of 936 non-repetitive clinical 

specimens were collected during the time 

of the study (February-October 2015). Of 

all the specimens examined 234(25%) 

yielded growth of Staphylococcus aureus, 

out of which 101(43.2%) were identified 

as Methicillin-resistant Staphylococcus 

aureus MRSA. The highest prevalence for 

MRSA of 49.0% was found in Specialists 

Hospital, it is followed by Usmanu 

Danfodiyo University Teaching Hospital 

with a prevalence of 38.9% while Maryam 

Abacha Women and Children Hospital had 

the lowest prevalence of 38.3%. However, 

these variations were found to be 

statistically insignificant (p=0.282, 

χ2=2.533) (Table 1). 
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Table 1: Distribution of Methicillin Sensitive Staphylococcus aureus (MSSA) and Methicillin 

Resistant Staphylococcus aureus (MRSA) for the study centres 

 

The cultural characteristics of bacteria 

isolated on the Brilliance™ MRSA 2 Agar 

(Thermo Scientific™, USA) are shown 

below. It’s a ready to use poured plates on 

which methicillin-resistant Staphylococcus 

aureus (MRSA) appears as denim-blue 

colonies, it inhibits the growth of 

methicillin-susceptible S. aureus. 

Methicillin-resistant coagulase negative 

staphylococci (MR-CoNS) appear as 

white-cream colonies on the medium (Fig. 

2)

. 

 
 

Figure 2: An inoculated plate of Brilliance™ MRSA 2 Agar (Thermo Scientific™, USA). 

The denim blue colonies are indicative of MRSA, growth of MSSA is inhibited on this 

medium. Methicillin resistant coagulase negative staphylococci grow as the white-cream 

colonies seen in the figure above. 

Centre Samples 

Examined 

MSSA (%) MRSA (%) Total P value χ2 

     0.282 2.533 

Usmanu Danfodiyo 

University Teaching 

Hospital, Sokoto 

397 44 (61.1) 28 (38.9) 72   

Specialists Hospital,  

Sokoto 

288 52 (51) 50 (49) 102   

Maryam Abacha 

Women and Children 

Hospital, Sokoto 

251 37 (61.7) 23 (38.3) 60   

Total 936 133 101 234   
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Of all the specimens analyzed during the 

course of this study, ear swabs were found 

to have the highest prevalence rate for 

MRSA isolation with a 75% prevalence, 

these were followed by surgical wound, 

cerebrospinal fluid and urine specimens all 

of which had a prevalence of 50.0%, 

traumatic wound specimen had 49.0% 

MRSA prevalence while urogenital 

specimen had a 28.6% prevalence. Nasal 

swabs had a prevalence of 23.8% while no 

strain of MRSA was isolated from blood 

and seminal fluids (0.0%) collected during 

the study period. These variations among 

different specimen types were found to be 

statistically significant (p=0.021, 

χ2=18.098). 

 

Table 2: Distribution of Methicillin Sensitive Staphylococcus aureus (MSSA) and Methicillin 

Resistant Staphylococcus aureus (MRSA) from different specimens analysed in the Study 

centres. 

 

When isolates were tallied in accordance 

with the gender of participants in the 

study, as shown in Table 3, females 

(48.6%) were found to be more prone to 

colonization and infection by MRSA than 

their male counterparts (34.1%). The 

variation is statistically significant 

(p=0.030, χ2=4.731). 

 

 

 

 

 

 

 

Specimen MSSA (%) MRSA (%) Total P value χ2 

 

 

   0.021 18.098 

Surgical Wound 22 (50) 22 (50) 44   

Traumatic Wound 51 (51) 49 (49) 100   

Ear Swab 2 (25) 6 (75) 8   

Urogenital Swabs 10 (71.4) 4 (28.6) 14   

Semen 2 (100) 0 (0) 2   

Urine 6 (50) 6 (50) 12   

Blood 4 (100) 0 (0) 4   

Nasal Swab 32 (76.2) 10 (23.8) 42   

CSF 4 (50) 4 (50) 8   

Total 133 (56.8) 101 (43.2) 234   
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Table 3: Distribution of Methicillin Sensitive Staphylococcus aureus (MSSA) and Methicillin 

Resistant Staphylococcus aureus (MRSA) by gender in all centres 

 

The most significant risk factor for 

infection with MRSA, as found by the 

study is hospitalization. Inpatients with an 

MRSA prevalence of 55.8% were found to 

be more infected with strains of MRSA 

then outpatients with a prevalence of 

25.0%. The variation is statistically 

significant (p=0.000, χ2=21.888) (Table 4). 

 

 

Table 4: Distribution of Methicillin Sensitive Staphylococcus aureus (MSSA) and Methicillin 

Resistant Staphylococcus aureus (MRSA) between in-patients and out-patients in all centres 

 

 

DISCUSSION 

Methicillin-resistant Staphylococcus 

aureus (MRSA) has been recognized 

worldwide as a major cause of nosocomial 

and community-acquired infections. The 

aim of this study was to determine the 

prevalence of MRSA in Sokoto 

metropolis. A total of 936 non-repetitive 

clinical specimens of ear swabs, pus, 

wound swabs, aspirates, urogenital 

specimens and cerebrospinal fluids from 

patients attending three hospitals in Sokoto 

metropolis were collected and processed 

over a period of 8 months (March to 

October 2015).  

Out of the total 936 samples examined 

during this period 367(39.2%) 

Staphylococci were isolated, out of which 

234(25%) were confirmed as coagulase-

positive Staphylococci and identified as 

Staphylococcus aureus subsp. aureus. The 

isolation rate of 25% for S. aureus is 

comparable to the 24.5% from a study in 

South eastern part of Nigeria (21), and the 

28.95% reported from the town of Douala, 

Cameroun (22). It’s, however, much lower 

than the 35.55% reported from the South 

Indian town of Surat by Mulla et al. (23). 

In an earlier study, Nilsson and Ripa (24) 

demonstrated an isolation rate of up to 

48% (125/259) in newly admitted patients 

during a routine infection control 

surveillance in a Swedish county (24).  

Out of a total of 234 S. aureus isolated, 

101(43.2%) were identified as MRSA by 

the use of cefoxitin disk and Brilliance TM 

MRSA 2 Agar (Thermo Scientific™, 

Gender MSSA (%) MRSA (%) Total P value χ2 

    0.030 4.731 

Male 58 (65.9) 30 (34.1) 88   

Females 75 (51.4) 71 (48.6) 146   

Total 133 (56.8) 101 (43.2) 234   

Category MSSA (%) MRSA (%) Total P value χ2 

    0.000 21.888 

In-patients 61 (44.2) 77 (55.8) 138   

Out-patients 72 (75) 24 (25) 96   

Total 133 (56.8) 101 (43.2) 234   
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USA), representing a total prevalence of 

43.2% for all the centres studied. Our 

result compares favourably with one of the 

earliest reports on MRSA from the 

Northern part of this country, where a 

prevalence of 43% was reported by Ikeh 

(7). Similarly a few reports from the 

Southern part of Nigeria agrees with our 

finding; Yusuf and Airauhi (25) reported a 

prevalence of 42.7% in clinical specimens 

at University of Benin Teaching Hospital 

(UBTH) Edo State while Alli and 

colleagues (26) reported 42.3% from 

tertiary healthcare facilities in the South-

West. 

The 43.2% prevalence reported herein also 

compares favourably with other studies 

from around the world; Sullivan et al. (27) 

reported 43.0% from the United States and 

the Indian Network for Surveillance of 

Antimicrobial Resistance (INSAR) group 

in an extensive study reported a prevalence 

of 41% in a study of 26,310 

Staphylococcus aureus isolates from 

across India (28). Moreover, Perwaiz and 

colleagues reported a prevalence of 43% 

from Pakistan (29). 

However, the prevalence we reported may 

be considered to be very high when 

compared to other reports from parts of 

Nigeria; Kolawole and colleagues (30) 

from Ile-Ife Osun State reported 11.5% 

(7/61) prevalence among patients that 

underwent surgical procedures. The 

authors equally identified the clonal 

complexes CC5 and CC15 as the most 

widespread in the institution (30). In a 

wide study including tertiary health centres 

in the North eastern part of Nigeria a 

prevalence of 12.5% (12/96) was reported 

(31). Similarly, in a surveillance study 

involving hospitalized and apparently 

healthy volunteers conducted in Ekiti and 

Ondo states a 13.0% prevalence was 

reported (32). Moreover, two other studies 

conducted in Abuja and Edo State set the 

prevalence of MRSA at 13.1 and 13.9% 

respectively (33, 34).  

However, higher prevalence than what we 

reported herein has been seen in other 

studies conducted across the country. Of 

note is the nasal colonization rate of 52.5% 

reported from Kwara (35). In another 

study Udobi and colleagues (9), reported 

63.2% MRSA prevalence from patients 

and materials in the orthopaedic ward of a 

tertiary care hospital in Kaduna, Northern 

Nigeria. During the study the authors 

recorded an 85.25% (185/217) isolation 

rate for S. aureus (9). An even higher 

prevalence of 63.3% was found in the 

anterior nares of apparently healthy 

volunteers in Plateau State (36). 

Nevertheless, the highest reported 

prevalence we came across, from Nigeria, 

during our literature search was 79.0% 

from Edo State. The authors examined a 

total of 3,612 clinical specimens and 

isolated 1,315 S. aureus out of which 

1,039(79.0%) were identified as MRSA 

(37). 

In the countries of the South Africa 

Development Community (SADC) 

prevalence varies with 7.0% reported from 

Zimbabwe and 13.6% in Namibia (38,39). 

In Botswana, Troung and colleagues (40) 

reported 22.6% while in the KwaZulu-

Natal Province of South Africa a 

prevalence of 26.9% was reported (40, 41). 

A pattern can be observed in these studies, 

even though there appears to be a wide 

variation in reported prevalence from these 

SADC countries they are all lower than 

what we reported in this study. 

The pattern of MRSA reported from the 

literature in East Africa is similar to what 

is seen in South African countries, variable 

prevalence that is lower than what we are 

reporting from North Western Nigeria. In 

Tanzania a prevalence of 15% was 

reported by Moremi and colleagues (42), 

Ethiopia had a prevalence of 23.08% 

according to a report (43). Kenya had a 

slightly higher prevalence of 26.3% (44). 

All lower than what we discovered in our 

locality. 

The prevalence rate of MRSA by study 

centre differs, Specialists Hospital has the 

highest MRSA prevalence of 49% 

(50/102) followed by UDUTH with 38.9% 
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(28/72) while Maryam Abacha Women 

and Children Hospital has the lowest 

prevalence of 38.3% (23/60). The 

variations in the prevalence rates between 

the centres has been shown to be 

statistically insignificant (p>0.05). 

Probable explanations for the observed 

variations may be attributed to the effects 

of demographic population differences, 

variations in practices and possibly 

differences in approaches to infection 

prevention and control measures in the 

different hospitals.  

When the prevalence was analysed based 

on the type of specimen collected we 

found that samples that are more likely to 

yield MRSA include ear swabs (75%), 

surgical wounds (50%), urine (50%) and 

traumatic wounds (49%) (p<0.05). The 

highest prevalence seen in relation to ear 

swabs may be associated with the 

relatively lower sample size of this 

specimen. In a related study in Nigeria, 

surgical and traumatic wounds were found 

to be the most infected specimen type (6). 

The significance of gender dimorphism as 

a risk factor in infectious diseases is 

critical, it helps in identifying individuals 

with an increased risk of becoming 

colonized or infected with MRSA. 

Understanding this demography will 

invariably help in healthcare planning and 

could be of immense strategic 

considerations in designing preventive 

strategies like targeted screening on 

admission or prophylaxis. The study 

demonstrates a relatively higher rate of 

infection in females (48.6%) by MRSA 

than males (34.1%). A probable 

explanation for this variation could be the 

fact that more women tend to visit 

hospitals than their male counterparts, for 

antenatal care and paediatric visitations for 

example. This assertion is supported by the 

higher number of females (146 vs. 88). 

Other studies conducted across the country 

have reported similar higher rate of 

infections amongst women (38). However, 

our finding is at variance with a study in 

Namibia (39).  

Moreover, in other studies from around the 

world the male gender was identified as a 

significant risk factor for colonization and 

infection with MRSA. In an extensive 

study in the United States the male gender 

was identified as a significant risk factor 

for colonization (45). Earlier and 

contemporary studies, however, in the 

same country reported a higher prevalence 

in males but the findings were statistically 

insignificant (46, 47). Other studies of 

blood-stream infections in countries across 

Europe and the United States have 

reported a significant preponderance in 

males (48, 49). Being multinational 

studies, a possible explanation for the 

variations in findings with our report can 

be attributed to fundamental differences in 

surveillance methodology and the fact that 

the effect of different MRSA epidemic 

clones and strains may differ in different 

countries.  

One of the main probable cause for the 

higher prevalence seen in males includes 

more engagement in contact sports than 

their female counterparts. Contact sports 

particularly predisposes to skin 

colonization and infections by S. aureus 

(47). Secondly, certain physiologic 

differences between the male and female 

sex have been shown to confer a certain 

level of protection to the female gender. 

The female hormone estrogen have been 

shown to have a protective effect against 

certain infectious diseases like cholera, 

enterotoxigenic E. coli and streptococcal 

infections in premenopausal women 

(50,51,52). Moreover, behavioural studies 

in communities have shown that males 

tend to have a lower compliance to hand-

hygiene practices than females (53). The 

situation is also similar amongst healthcare 

professionals, where females have been 

found to show a higher tendency of 

washing hands following patient contact 

(54).  

However, the variance observed in our 

findings with higher prevalence in females 

may be associated with variations in study 

design and other unidentified 
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compounding factors. Most of the cited 

studies that consider sex distribution are 

limited in their focus to specific infection 

types like blood-stream infections or skin 

colonization only (48, 49). Our sampling 

technique is more diverse. Another 

probable explanation for the pattern of 

infection observed in this study may be 

associated with gender population 

behaviour and environmental influences of 

the female sex in our setting. It’s natural 

for women to visit the hospital more than 

men do, for the obvious reasons associated 

with pregnancy (antenatal and postnatal 

care) and complications that may arise 

from childbirth. This also explains the 

sample size effect where more females 

participated in our study. 

As expected the rates of infection between 

the two patient groups considered in this 

study (the in-patients and out-patients) 

showed that inpatients are more prone to 

colonization by MRSA because they are 

more at risk than patients who only visit 

the hospital once in a while and in most 

cases for only a few hours (Table 4). 

Inpatients (55.8%) are statistically more 

infected than out-patients (25%) 

(p=0.000). Risk factors like indwelling 

medical devices, antibiotics 

administration, surgery, parenteral feeding 

and dialysis are more common amongst 

patients being treated as inpatients. Most 

studies involving the two groups have 

reported similar findings within and 

outside the country (37, 46).  

MRSA was discovered initially in 

hospitalized patients as a nosocomial 

infection or associated with contact with 

healthcare facilities (55). Although the 

prevalence and risk of acquisition of 

MRSA in hospitalized patients has been 

shown to decline in some EU countries, 

the same cannot be said of third world 

countries in Asia and Africa in particular 

(56).  Struggling healthcare systems and 

frequent sporadic epidemics and poor 

funding makes it difficult to obtain reliable 

data for comparison. 

The Brilliance™ MRSA 2 Agar (Thermo 

Scientific™, USA) identified 115 of the 

234 S .aureus isolates as being Methicillin 

resistant, that is 14 isolates more than what 

was detected by the Cefoxitin disk. All the 

14 isolates were then isolated from the 

Brilliance™ MRSA 2 Agar (Thermo 

Scientific™, USA ) in pure culture, 

subcultured on nutrient agar and retested 

for Methicillin resistance using Cefoxitin 

(30µg) disk. All the 14 isolates tested 

negative, the finding is comparable to the 

findings of Veenemans and colleagues 

(57), the researchers demonstrated a 

sensitivity of 100% and specificity of 

99.1% for Brilliance™ MRSA 2 Agar 

(Figure 2) when compared to MRSA-ID 

(bioMérieux, France) (57). 

 

CONCLUSIONS 

The study has established, as a baseline 

study, the prevalence of MRSA in 

healthcare centres within the study area at 

43.2%. The female gender and 

hospitalisation were found to be significant 

risk factors for infection with MRSA. A 

viable and practical antibiotics stewardship 

program needs to be put in place. 
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