


[bookmark: _GoBack]PREVALENCE OF Staphylococcus aureus AND Escherichia coli FROM URINE SAMPLES OF ASYMPTOMATIC UNDERGRADUATE STUDENTS AT BENSON IDAHOSA UNIVERSITY.

[bookmark: _Toc172731234]Abstract
Staphylococcus aureus and Escherichia coli are common constituents of the human microbiome, often found as harmless commensals in various anatomical sites such as the nose, gut, and skin. However, their presence in asymptomatic individuals poses a risk of transmission and subsequent infection, especially in communal settings like universities. This study aims to determine the prevalence of Staphylococcus aureus and Escherichia coli among asymptomatic undergraduate students at Benson Idahosa University, Benin City, Edo State, by identifying colonization rates and associated risk factors. Urine samples from 131 students, aged 19-23, were analyzed using urine microscopy, culture techniques, and various biochemical tests. The samples were cultured on CLED and MacConkey agar, followed by incubation under aerobic conditions. Gram staining and additional tests such as the catalase, coagulase, oxidase, and indole tests were performed for bacterial identification. Antibiotic susceptibility was assessed using the Kirby-Bauer disc diffusion method. Obtained data was subjected to Statistical package for social science (SPSS) and data was analyzed using descriptive statistic. Results showed that 79 (60.31%) of the samples exhibited bacterial growth. Irrespective of other isolates the prevalence rate of Staphylococcus aureus identified was 39 (29.77%) and Escherichia coli 31 (23.66%) in the samples among the undergraduate student at Benson Idahosa university. Other bacteria such as Proteus species, Klebsiella pneumoniae, and Pseudomonas aeruginosa were also detected. Notably, 52 (39.69%) samples showed no bacterial growth. The demographic analysis revealed higher colonization rates among females (75.95%) compared to males (24.05%), and the highest prevalence was observed in students aged 19-22 years. The antibiogram indicated significant resistance in both Staphylococcus aureus and Escherichia coli, with 40% of the isolates being multidrug-resistant. These findings highlight the critical need for regular screening, effective infection control measures, and robust antibiotic stewardship programs within the university to manage and mitigate the risks associated with bacterial colonization and transmission. The study underscores the importance of continuous monitoring and targeted interventions to safeguard public health in University settings, addressing both the spread of these pathogens and the rising threat of antibiotic resistance. Further research should focus on the genetic mechanisms of resistance and exploring alternative treatment options to enhance infection management strategies.  

INTRODUCTION
E. coli and Staphylococcus aureus are frequent components of the human microbiome and are usually harmless commensals in different human anatomical sites, such as the skin, stomach, nose, etc.  Yet, under some conditions, those bacteria function as opportunistic pathogens and cause a variety of illnesses that put a burden on all the resources devoted to managing public health (Tong et al., 2015; Liu et al., 2024; Ehiagheet al., 2025).
Staphylococcus aureus is a well-known pathogen that has a low morbidity rate.  Food poisoning, respiratory illnesses, and infections of the skin and soft tissues are all primarily caused by this (Liu et al., 2024).  Multi-drug resistant Staphylococcus aureus (MRSA) and methicillin-resistant MRSA rates have also been found to be on the rise, which is concerning because it makes current treatment protocols more difficult (Abebe and Birhanu, 2023; Shoaib et al., 2023).
The primary source of the bacterium's pathogenicity can generate a wide range of substances, including toxins and enzymes, many of which increase virulence. (Pakbinet al., 2021; Soni et al., 2024).
Escherichia coli is a diverse species that includes harmless commensals and disease isolates. The large majority of strains of E. coli are harmless, though some are biotic agents and constitute a significant component of the gut microbiota. However, strains such as enterohemorrhagic E. coli (EHEC) and uropathogenic E.  A pathogen like UropathogenicE. coli (UPEC) can also cause serious diseases like gastroenteritis and urinary tract infections (Geurtsenet al., 2022). Given the rampant resistance epidemic in E. coli(Ehiagheet al., 2025a; Ehiagheet al., 2025b), which routinely acquires and disseminates resistance genes (van Duin and Paterson, 2016), this looms as a rather larger threat to health.
Asymptomatic carriage of these bacteria is common, especially in community settings where close contact and shared facilities facilitate their spread. For instance, university students are at an increased risk due to social behaviors and living conditions that favor both colonization and transmission of these bacteria. Asymptomatic carriage serves as a reservoir for possible outbreaks, particularly in places where population density is high and there are frequent interpersonal interactions.
Recent studies have also contributed to the debate due to their findings on the prevalence and transmission dynamics of bacteria in healthy individuals. For instance, high levels of asymptomatic colonizers of Staphylococcus aureus turn into gargantuan reservoirs, causing infectious severe cases in the community (Wertheim et al., 2005; Sakr et al., 2018; Kwiecinski and Horswill, 2020). Conversely, other studies showed that the asymptomatic carriers of E. coli are a significant source of disseminating antibiotic resistance in the community (Nicolle et al., 2013). 
While these bacteria have been recognized for their clinical importance, there is a dearth of data on their frequency of occurrence among apparently healthy university students and, more so, in Benson Idahosa University. This, therefore, presents a knowledge gap, further hampering the development of effective control measures through rissole-targeting this population. Knowledge of the frequency of distribution of these bacteria, coupled with information relating to risk factors emanating from this study, then forms the basis upon which effective targeted interventions could be designed that would reduce the potential for infection and promote public health within the university environment. This justifies the potential health implications and the importance of maintaining a safe and healthy university community. The research was therefore aimed at determining the prevalence of Staphylococcus aureus and Escherichia coli among asymptomatic students at Benson Idahosa University. Thus, the identification of colonization rates and associated risk factors will yield appropriate practical implementation in developing preventive measures toward promoting a healthier campus environment.
METHODOLOGY
[bookmark: _Toc172731272]Design of Study
This cross-sectional study was designed to assess the prevalence of Staphylococcus aureus and Escherichia coli among asymptomatic students at Benson Idahosa University, Benin City, Nigeria. A total of one hundred and thirty-one (131) participants were recruited using simple random sampling method. Participants (males and females) were aged between 19 and 30 years. The study was conducted in the Department of Medical Microbiology Laboratory, Benson Idahosa University, Benin City, Edo State between November 2023 and May 2024.

Study Location
This study was carried out at Benson Idahosa University, Benin City, Nigeria. 
[bookmark: _Toc172731276]Inclusion criteria
Asymptomatic healthy students of Benson Idahosa University were recruited for the study.
[bookmark: _Toc172731277]Exclusion criteria
Those currently on antibiotics
Symptomatic students were excluded
[bookmark: _Toc172731278]Study Population
The study population consist of students of Benson Idahosa University, Benin City, Edo state, who showed no sign or symptoms of Urinary tract infection (UTI). A total of one hundred and thirty-one (131) male and female participants aged 19- 30 years were recruited for the study by simple random sampling method.  
Ethical Approval
Ethical approval was obtained from the ethics committees of Benson Idahosa University before the commencement of this study.

[bookmark: _Toc172731279]Sample collection
Clean-catch midstream urine samples from asymptomatic students was collected at Benson Idahosa University using sterile universal containers and the sample was transported to the Benson Idahosa University Medical Microbiology Laboratory for processing according to (Ochei and Kolhatktar, 2000).
[bookmark: _Toc172731280]Processing of Samples
[bookmark: _Toc172731281]Urine microscopy
Clean-catch midstream urine samples were collected and transferred to a clean, sterile container for analysis. The urine sample was then subjected to centrifugation, at 3000 revolutions per minute (RPM) for 10 minutes. The supernatant, or clear fluid was carefully decanted, leaving behind the concentrated sediment for microscopic examination. A small amount of the sediment was placed on a grease free glass slide and covered with a cover slip. The slide was then examined under a microscope, focused with power magnification (10x) and examined withpower magnification (40x). 
[bookmark: _Toc172731282]Culture
The urine samples were inoculated on MacConkey agar, CLED then subcultures into nutrient plates and were incubated aerobically and anaerobically at 370C for 24 hours. Duplicate MacConkey agar plates were incubated aerobically at 370C for 24 hours. All the media used  (MacConkey agar and CLED agar) were prepared according to the manufacturer's directives.
[bookmark: _Toc172731283]Primary Gram Stain
Smear was made from the urine samples after culturing and staining by Gram technique and examined at X100 objectives for bacterial morphology.  The Gram staining reaction was used to identify pathogens in cultures by their Gram reactions. 
[bookmark: _Toc172731285]Identifications and pure culture preparation of isolates
A subculture of the colonies of each isolate was made. This was done by picking portions of the colonies with a sterile wire loop and streaking them on freshly prepared nutrient agar plates. The plates were incubated at 37ºC for 24 hours. All isolates were identified phenotypically and biochemically following standard procedures. The colonies on the MacConkey agar were classified into lactose and non-lactose fermenting colonies. The non-lactose fermenting colonies and Lactose fermenting colonies were further subjected to the necessary conventional biochemical tests such as citrate utilization, urea production, indole production, Oxidase test, motility test, and sugar fermentation test. (Cowan and Steel,2017)
[bookmark: _Toc172731286]Oxidasetest
A strip of filter paper (Whatman No.1) was soaked with a freshly prepared solution of 1% Tetramenthyl 1 para-phenylen-diamine-dihydrochloride and with a clean slide edge, colonies of suspected organisms were streaked on it. Development of a blue-purple color within a few seconds indicated a positive test and where there was no color change indicated a negative test.
[bookmark: _Toc172731287]Indole Test
Most strains of Escherichia coliare capable of breaking down tryptophan (Amino acid). The test organisms were inoculated in sterile bijou bottles containing 3 ml of sterile peptone water and incubated for 24 hours at 370c. Thereafter, 0.5ml of Kovac’s reagent was added and it was shaken gently. A red color ring was observed in the surface layer within one minute, which indicated a positive test while a yellow color indicates a negative test.  
[bookmark: _Toc172731288]Catalase Test
A small amount of bacterial isolate is placed on a clean glass slide. A drop of 3% hydrogen peroxide solution is then added to the bacterial smear. Observations are made immediately for the presence or absence of bubbling. Fresh cultures (18-24 hours old) were used to ensure the accuracy of the test, as older cultures may yield false-negative results due to the depletion of enzyme activity. A positive catalase test is characterized by the formation of vigorous bubbles upon the addition of hydrogen peroxide, indicating the presence of the catalase enzyme. In contrast, a negative catalase test shows no bubble formation, suggesting the absence of catalase.
[bookmark: _Toc172731289]Coagulase Test
A 0.5 ml aliquot of human plasma was prepared in a test tube as described by Forbes et al. (2017). A few colonies of the urine were inoculated into the plasma. The tube is then incubated at 37°C and checked for clot formation at 1, 2, 4, and 24 hours. The formation of a clot that remains in place when the tube is gently tilted confirms a positive test, indicating the production of free coagulase. If no clot forms after 24 hours, the result is negative.
[bookmark: _Toc172731290]Antibiotics Susceptibility Testing
Antimicrobial susceptibility testing was carried out on each isolate by the disc diffusion method using the Kirby- Bauer disc diffusion method by Clinical and Laboratory Standards Institute guidelines (CLSI, 2020) to evaluate the sensitivity of the test organisms to the various antibiotics. Test isolates were grown on Nutrient agar and incubated at 37o C for 24 hours. Colonies were suspended in sterile peptone water and the inocula density was adjusted to 0.5 McFarland turbidity standards. The inoculated broth suspension was used to flood the surface of a freshly prepared dried Mueller-Hinton agar plate. The antimicrobial disc used against the Staphylococcus aureus and E. coli isolates were Erythromycin (15µg), Gentamicin (10µg), Ciprofloxacin (5µg), Imipenem (10µg), Cefuroxime (30µg), Ceftriaxone (30µg), Cefepime (30µg), Augmentin (30µg), Oxacillin(1µg). The disc was placed on the surface of the inoculated Muller Hinton agar plate and incubated at 370C for 24 hours. After incubation, the diameters of zones of inhibition were measured to the nearest millimeter using a transparent meter rule. The results were interpreted using the standard zone sizes of the Clinical and Laboratory Standards Institute guidelines (CLSI, 2020).
[bookmark: _Toc172731292]RESULTS
Table 1: shows that out of the 131 urine samples taken, 79(60.3%) of them showed growth of bacteria which gave overall prevalence rate of (60.3%) among the undergraduate students. Also, out of the 79 isolates Escherichia coli was 31 (23.66%) occurrence, Staphylococcus aureus with 39(29.77%) occurrence, Proteus species with 2(1.53%) occurrence, Klebsiella pneumoniae with 5(3.82%) occurrence, Pseudomonas aeruginosa with 2(1.53%) occurrences. Irrespective of the other isolates Escherichia coli had a prevalence rate of 31 (23.66%) and Staphylococcus aureus had 39(29.77%) occurrence. However, 52(39.69%) showed no growth. Thus, most of the urine samples taken showed the growth of bacteria isolates.
Table 2: shows bacteria isolated and their percentage occurrence in the sampled urine of undergraduate students at Benson Idahosa University, Benin City. The table below showed that Escherichia coli, Staphylococcus aureus, Proteus spp, Klebsiella pneumoniae, and Pseudomonas aeruginosa were isolated with percentage occurrence of 39.2, 49.4, 2.5, 6.3, and 2.5 respectively. From the result of the study, the majority of the sampled urine had Staphylococcus aureus; this was followed by Escherichia coli followed by Klebsiella spp; however, only a few had Pseudomonas aeruginosa and Proteus sppisolated from the sampled urine


[bookmark: _Toc172731301]Table1: Presence of Growth on Urine samples of Undergraduate Students’ Urine
	Urine Sample Outcome
	Number of Occurrence
	Percentages

	Escherichia coli
	31
	23.66

	Staphylococcus aureus 
	39
	29.77

	Proteus species
	2
	1.53

	Klebsiella pneumoniae 
	5
	3.82

	Pseudomonas aeruginosa
	2
	1.53

	No Growth
	52
	39.69

	Total
	131
	100.00



.


[bookmark: _Toc172731302]TABLE2: Bacteria Isolated and their percentage occurrence in the positive urine samples
	Organisms Isolated
	Number of Occurrence
	Percentages of Isolates

	Escherichia coli
	31
	39.24

	Staphylococcus aureus 
	39
	49.37

	Proteus species
	2
	2.53

	Klebsiella pneumoniae 
	5
	6.33

	Pseudomonas aeruginosa
	2
	2.53

	Total
	79
	100





Table 3: shows the demographic factors of urine samples collected from undergraduate students of Benson Idahosa University, Benin City. From the table, it showed that 57(43.5%) of the total sampled students were male while 19(24.1%) were the number of males whose urines contained bacteria isolates. On the other hand, 74(56.5%) formed the total number of females who were examined while 60(76.1%) formed the number of females whose urines contained bacteria isolates. Thus, the table, shows that there were females whose urines contained bacteria isolates than males. Also, the table contained the age range (in years) of students whose urines were sampled. From the table, it showed that out of the 79 urine samples showing positive for the presence of bacteria organisms, 28(35.4%) are within the age of 15-18 years, 34 (43.0%) are within the age of 19-22years while 17(21.5%) are within 23-28 years of age.
In Table 4, out of a total of 79 Isolates for both males and females that were taken (comprising 19 males and 60 females) to test for the prevalence of Staphylococcus aureus and Escherichia coli, 7(29.11%) males and 24(31.6%) females were found to contain Escherichia coli while 12(49.89%) males and 27(35.55%) were found to contain Staphylococcus aureus. The result showed that there were more females whose urines contained Staphylococcus aureus and Escherichia coli than males.
In Table 5 out of a total of 79 isolates for different age ranges (in years) to test for prevalence of Staphylococcus aureus and Escherichia coli bacteria, age range 15-18years showed 14 (20.5%) for Staphylococcus aureus and 13(19.04%) for Escherichia coli; age range 19-22 years showed 12(22.4) for Staphylococcus aureus and 16(29.65%) for Escherichia coli while age range 23-28 years showed 5(7.94%) for Staphylococcus aureus and 10(15.88%) for Escherichia coli 
[bookmark: _Toc172731303]TABLE3: Demographic factors of urine samples collected from undergraduate students of BIU
	Parameters
	Number Examined
	Number (%) Positive

	Overall
	131
	79 (60.31%)


	Gender
Male
Female
	
57 (43.51)
74 (56.49)
	
19 (24.05)
60 (75.95)

	Age Range (Years)
15-18
19-22
23-28
	
41 (31.30)
63 (48.09)
27 (20.61)
	
28 (35.44)
34 (43.04)
17 (21.52)




[bookmark: _Toc172731304]TABLE 4: Prevalence of Staphylococcus aureus and Escherichia coli with gender demographic factor
	[bookmark: _Hlk170809939]Bacteria Isolates
	Males
	Females

	Escherichia coli
	7 (29.11)
	24 (31.6)

	Staphylococcus aureus
	12 (49.89)
	27 (35.55)





[bookmark: _Toc172731305]TABLE 5: Occurrence of Staphylococcus aureus and Escherichia coli Among Age Range
	Bacteria Isolates
	Age Range (in Years)

	
	15-18 years
	19-22 years
	23-28 years

	Staphylococcus aureus
Escherichia coli
	14 (20.50)
13 (19.04)
	12 (22.24)
16 (29.65)
	5 (7.94)
10 (15.88)





Table 6: shows the result of the antimicrobial susceptibility pattern test of bacteria isolates in which E. coli was resistant to 4 (40%) and susceptible to 5 (50%) of the antibiotics. Also from the table, S. aureus was resistant to 4 (40%) and susceptible to 5 (50%).
Table 7: illustrates the prevalence of antibiotic-resistant isolates among various bacterial species identified from urine samples of undergraduate students at Benson Idahosa University. The data reveals significant resistance patterns, particularly among Escherichia coli and Staphylococcus aureus. Escherichia coli exhibited high resistance rates to Oxacillin (81%), Augmentin (65%), Cefuroxime (65%), and Erythromycin (74%), indicating a substantial presence of multidrug-resistant strains. Similarly, Staphylococcus aureus showed high resistance to Oxacillin (82%), Augmentin (74%), Cefuroxime (74%), and Erythromycin (77%), suggesting a prevalent occurrence of methicillin-resistant Staphylococcus aureus (MRSA). Proteus species, Klebsiella pneumoniae, and Pseudomonas aeruginosa also demonstrated notable resistance, particularly to Oxacillin, with all isolates showing 100% resistance, except for one Pseudomonas aeruginosa isolate. Additionally, resistance to Erythromycin was universal among Klebsiella pneumoniae and Pseudomonas aeruginosa isolates. No resistance was observed for Imipenem across all bacterial species, highlighting its potential efficacy as a treatment option. The high levels of antibiotic resistance across these bacterial species underscore the critical need for effective antibiotic stewardship and infection control measures to mitigate the spread of resistant pathogens within the university community.



[bookmark: _Toc172731306]TABLE6: Antimicrobial Susceptibility Pattern of Bacteria Isolates
	Organisms
	IMP
	GM
	CRO
	OX
	CIP
	AUG
	CPM
	CXM
	E

	E. coli
S. aureus
	S
S
	S
S
	S
S
	R
R
	S
S
	R
R
	S
S
	R
R
	R
R


[bookmark: _Hlk170719133][bookmark: _Hlk170819177][bookmark: _Hlk170719087][bookmark: _Hlk170719078][bookmark: _Hlk170719060][bookmark: _Hlk170719126][bookmark: _Hlk170819168][bookmark: _Hlk170719069][bookmark: _Hlk170719130]Key: R = Resistant; S = Sensitive; IMP = Imiperen; GM = Gentamycin, CRO = Ceftriaxone; OX = Oxacillin; CIP = Ciprofloxacin; AUG = Augmentin, CPM = Cefepime; CXM = Cefuroxime; E = Erythromycin; 




[bookmark: _Toc172731307]TABLE 7: Prevalence of antibiotic-resistant isolates
	Antibiotics
	Escherichia coli N=31
	Staphylococcus aureus N=39

	IMP
GM
CRO
OX
CIP
AUG
CPM
CXM
E
	0(0%)
15(48%)
4(13%)
25(81%)
4(13%)
20(65%)
3(10%)
20(65%)
23(74%)
	0(0%)
13(33%)
13(33%)
32(82%)
13(33%)
29(74%)
8(21%)
29(74%)
30(77%)


Key: R = Resistant; S = Sensitive; IMP = Imiperen; GM = Gentamycin, CRO = Ceftriaxone; OX = Oxacillin; CIP = Ciprofloxacin; AUG = Augmentin, CPM = Cefepime; CXM = Cefuroxime; E = Erythromycin, N = No of isolates;


[bookmark: _Toc172731295]DISCUSSION
Staphylococcus aureus and Escherichia coli are known to be commensals in humans yet have potent health risks once they become opportunistic pathogens. The first objective of this study was to isolate and characterize Staphylococcus aureus and Escherichia coli from the urine samples of asymptomatic undergraduate students at Benson Idahosa University. This objective was crucial in understanding the prevalence and potential health risks posed by these bacteria within the university community. The successful isolation of Staphylococcus aureus and Escherichia coli from the urine samples highlights the effectiveness of the microbiological methods used. 
The use of CLED agar, a medium known for its efficiency in supporting the growth of urinary pathogens and differentiating lactose fermenters from non-fermenters, was pivotal in the isolation process. CLED agar helps in reducing the swarming of Proteus species, thereby providing clearer results for other pathogens (Mackie and McCartney, 2006). In this study, out of the 131 urine samples collected, 79 (60.31%) showed bacterial growth. Among these, 39 samples (29.77%) tested positive for Staphylococcus aureus, while 31 samples (23.66%) were positive for Escherichia coli. The high prevalence of these bacteria aligns with global observations of their widespread presence in both clinical and community settings (Turner et al., 2019; Zhang et al., 2022; Barua et al., 2024). 
The isolation and characterization of these bacteria from asymptomatic students are significant for several reasons. First, it indicates that these individuals can serve as reservoirs for potential pathogens, posing a risk for transmission within the university community. Asymptomatic carriers of Staphylococcus aureus and Escherichia coli can spread these bacteria through direct contact or contamination of shared surfaces, leading to infections among vulnerable individuals (Bencardinoet al., 2021). Additionally, the presence of these bacteria in the urinary tract, even without symptoms, can lead to urinary tract infections (UTIs) if conditions change, such as during stress or immunosuppression. The detection of these bacteria underscores the need for regular screening and monitoring of student populations to prevent outbreaks and manage asymptomatic carriage effectively (Foxman, 2014). This study's findings are consistent with other research conducted in similar settings. For example, a study by Foworaet al. (2021) reported the isolation of Staphylococcus aureus and Escherichia coli from healthy individuals in a community setting, highlighting the role of asymptomatic carriers in the transmission of these pathogens. Furthermore, Turner et al. (2019) emphasized the high colonization rates of Staphylococcus aureus in both hospital and community environments, which aligns with the prevalence observed in this study.
The second objective of this study was to determine the prevalence rate of Staphylococcus aureus and Escherichia coli among asymptomatic undergraduate students at Benson Idahosa University. Understanding the prevalence of these bacteria is critical for assessing potential health risks and developing targeted interventions to prevent infections and control their spread within the university community. The study found a significant prevalence of Staphylococcus aureus among the sampled students, with 39 out of 131 urine samples (29.77%) testing positive. This high prevalence is consistent with other studies that have reported similar colonization rates in both healthcare and community settings. Staphylococcus aureus is a common colonizer of the skin and mucous membranes and can persist asymptomatically in healthy individuals (Turner et al., 2019). The presence of Staphylococcus aureus in asymptomatic carriers is of particular concern due to its potential to cause a range of infections, from minor skin infections to severe invasive diseases such as bacteremia and endocarditis. Asymptomatic carriers can act as reservoirs, facilitating the spread of the bacteria to others, especially in densely populated environments like universities (Avireet al., 2021). The findings highlight the need for routine surveillance and hygiene interventions to reduce the risk of transmission and subsequent infections. The study also revealed a notable prevalence of Escherichia coli, with 31 out of 131 urine samples (23.66%) testing positive. Escherichia coli is a key component of the gut microbiota but can also colonize other body sites, including the urinary tract. The high prevalence of E. coli in the urine samples underscores its role as a common uropathogen, capable of causing urinary tract infections (Foxman, 2014). The asymptomatic carriage of E. coli can lead to infections if conditions change, such as during immunosuppression or following invasive procedures. Therefore, understanding the prevalence of E. coli is crucial for implementing preventive measures, including regular screening and education on hygiene practices.
The study also examined the prevalence of bacterial colonization by gender. It was found that female students had a higher prevalence of bacterial isolates compared to male students. Specifically, 75.95% of females had bacterial isolates in their urine compared to 24.05% of males. This gender disparity is consistent with existing literature, which suggests that females are more prone to urinary tract colonization and infections due to anatomical and physiological differences (Foxman, 2014). The higher prevalence of E. coli and Staphylococcus aureus among female students emphasizes the need for gender-specific interventions to prevent bacterial colonization and subsequent infections. Educational programs focused on promoting good personal hygiene, proper urinary practices, and regular medical check-ups can help mitigate these risks. The study also explored the prevalence of bacterial isolates across different age groups. It was found that students aged 19-22 years had the highest prevalence of bacterial isolates, followed by those aged 15-18 years and 23-28 years. Specifically, 43.04% of students aged 19-22 years had bacterial isolates, suggesting that this age group might be at increased risk due to behavioral and environmental factors prevalent in university settings. The findings align with previous research indicating that young adults, particularly those in high-density living conditions such as dormitories, are more susceptible to bacterial colonization and transmission (Turner et al., 2019). Understanding age-related differences in prevalence can help tailor interventions to specific groups, ensuring more effective prevention and control strategies. While this study provides valuable insights into the prevalence of Staphylococcus aureus and Escherichia coli, further research is needed to explore the factors contributing to bacterial colonization and resistance patterns. Longitudinal studies that monitor changes in bacterial prevalence and resistance over time can provide a deeper understanding of the dynamics of bacterial colonization in university settings. Additionally, research on the effectiveness of various intervention strategies can help identify the most efficient methods for preventing and controlling bacterial infections (Laxminarayan et al., 2016).
The third objective of this study was to determine the antibiogram, or antibiotic susceptibility pattern, of Staphylococcus aureus and Escherichia coli isolates from asymptomatic undergraduate students at Benson Idahosa University. Understanding the resistance patterns of these bacterial isolates is crucial for guiding effective treatment strategies and informing public health policies to combat the spread of antibiotic-resistant bacteria. The study revealed that Staphylococcus aureus isolates exhibited significant resistance to several antibiotics. Specifically, the isolates were resistant to 40% of the tested antibiotics, including Oxacillin (OX), which is indicative of methicillin-resistant Staphylococcus aureus (MRSA). This finding aligns with global trends that show increasing resistance among Staphylococcus aureus strains, particularly in community settings (Turner et al., 2019). MRSA is known for its resistance to β-lactam antibiotics, which include penicillins and cephalosporins. The presence of MRSA among asymptomatic carriers in the university setting underscores the potential for these individuals to act as reservoirs for transmission, leading to outbreaks of difficult-to-treat infections. This highlights the importance of regular screening and decolonization strategies to manage MRSA colonization (Holmes et al., 2016). Despite the resistance observed, the isolates remained susceptible to several key antibiotics, including Gentamicin (GM), Ciprofloxacin (CIP), and Imipenem (IMP). This susceptibility pattern provides valuable information for empirical treatment of Staphylococcus aureus infections, indicating that these antibiotics can still be effectively used in the university setting. However, continuous monitoring of antibiotic susceptibility is necessary to detect emerging resistance patterns and adjust treatment protocols accordingly (Ahmedet al., 2024). Similarly, Escherichia coli isolates demonstrated significant resistance to multiple antibiotics. The study found that E. coli isolates were resistant to 40% of the tested antibiotics, including Augmentin (AUG) and Erythromycin (E). The resistance to these commonly used antibiotics is concerning, as it limits the options for treating urinary tract infections and other infections caused by E. coli. The resistance observed in E. coli isolates is consistent with global reports of increasing antibiotic resistance among enteric bacteria. Factors contributing to this resistance include the overuse and misuse of antibiotics in both clinical and agricultural settings, which select resistant strains and facilitate their spread (Laxminarayan et al., 2016). The study's findings highlight the need for antibiotic stewardship programs to promote the rational use of antibiotics and reduce the selection pressure for resistance. Despite the observed resistance, E. coli isolates remained susceptible to key antibiotics such as Ciprofloxacin (CIP), Ceftriaxone (CRO), and Gentamicin (GM). These antibiotics can be effectively used for treating infections caused by E. coli in the university population. However, the high prevalence of resistance to other antibiotics necessitates ongoing surveillance to detect shifts in resistance patterns and ensure the continued efficacy of empirical treatments (Holmes et al., 2016). The detection of multidrug-resistant (MDR) Staphylococcus aureus and Escherichia coli among asymptomatic students has significant public health implications. MDR bacteria are resistant to multiple classes of antibiotics, making infections caused by these pathogens challenging to treat. The presence of MDR bacteria in a university setting poses a risk for transmission and outbreaks, particularly in high-density living conditions such as dormitories (Avireet al., 2021). While this study provides valuable insights into the antibiotic susceptibility patterns of Staphylococcus aureus and Escherichia coli, further research is needed to explore the mechanisms underlying antibiotic resistance in these bacteria. Molecular studies that investigate the genetic determinants of resistance can provide a deeper understanding of how resistance evolves and spreads. Additionally, research on alternative treatment options, such as phage therapy and novel antimicrobial agents, is essential to address the growing challenge of antibiotic resistance (Linet al., 2017).
The fourth objective of this study was to determine the prevalence of multidrug-resistant (MDR) Staphylococcus aureus and Escherichia coli among asymptomatic undergraduate students at Benson Idahosa University. The detection of MDR bacteria in this population has significant implications for public health, particularly in terms of infection control, treatment challenges, and the potential for widespread transmission. The study found a significant prevalence of multidrug-resistant Staphylococcus aureus among the sampled students. The resistance to multiple antibiotics, including Oxacillin (OX), Gentamicin (GM), and Erythromycin (E), indicates the presence of methicillin-resistant Staphylococcus aureus (MRSA). MRSA is particularly concerning due to its resistance to β-lactam antibiotics, which are commonly used to treat Staphylococcus aureus infections (Turner et al., 2016). The high prevalence of MRSA among asymptomatic carriers in the university setting suggests that these individuals could act as reservoirs for MRSA transmission. This aligns with global trends indicating the spread of MRSA beyond healthcare settings into the community, where it can cause severe infections in otherwise healthy individuals (Holmes et al., 2016). The findings underscore the need for routine surveillance and targeted decolonization strategies to manage MRSA carriage and prevent outbreaks. 
  Similarly, the study revealed a significant prevalence of multidrug-resistant Escherichia coli. The isolates exhibited resistance to several antibiotics, including Augmentin (AUG), Ceftriaxone (CRO), and Erythromycin (E). This resistance pattern is indicative of the presence of extended-spectrum beta-lactamase (ESBL)--producing E. coli, which are known for their resistance to third-generation cephalosporins and other beta-lactam antibiotics (Manges et al., 2019). The presence of ESBL-producing E. coli among asymptomatic students is particularly concerning as these bacteria can cause difficult-to-treat urinary tract infections and other serious infections. The high prevalence of MDR E. coli highlights the global challenge of antibiotic resistance, driven by factors such as overuse and misuse of antibiotics in both clinical and agricultural settings (Laxminarayan et al., 2016). The findings emphasize the importance of implementing robust antibiotic stewardship programs to reduce the selection pressure for resistant strains. 
  The study also examined the prevalence of MDR Staphylococcus aureus and Escherichia coli by gender and age. It was found that female students had a higher prevalence of MDR bacteria compared to males. Specifically, a larger proportion of females were carriers of both MDR Staphylococcus aureus and MDR Escherichia coli. This gender disparity may be attributed to anatomical and physiological differences that make females more susceptible to bacterial colonization and infections (Foxman, 2014). Additionally, the prevalence of MDR bacteria varied across different age groups, with the highest prevalence observed in students aged 19-22 years. This age group, which constitutes the majority of the university population, may be at increased risk due to behavioral factors such as high social interaction and shared living spaces. Understanding these demographic differences is crucial for designing targeted interventions to reduce the spread of MDR bacteria.
[bookmark: _Toc172731296]CONCLUSION
This research investigated the prevalence and antibiotic resistance patterns of Staphylococcus aureus and Escherichia coli among asymptomatic undergraduate students at Benson Idahosa University. Significant bacterial prevalence was observed, with S. aureus in 29.77% and E. coli in 23.66% of samples. Both bacteria exhibited high antibiotic resistance, particularly to Oxacillin and Augmentin, and the presence of multidrug-resistant strains was noted. Gender and age disparities showed higher colonization rates in female students and those aged 19-22 years. The findings highlight the need for infection control measures, regular screening, and decolonization of asymptomatic carriers. Implementing hand hygiene, environmental cleaning, and proper antibiotic use education can mitigate risks. The study calls for robust antibiotic stewardship programs to optimize antibiotic use and combat resistance. Further research on genetic mechanisms of resistance and alternative treatments is crucial. Continuous monitoring, effective infection control, and collaboration between health authorities and educational institutions are essential to reduce bacterial infections and address antibiotic resistance threats in the university community.
[bookmark: _Toc172731297]RECOMMENDATION
· Further research should focus on exploring the genetic mechanisms underlying antibiotic resistance in Staphylococcus aureus and Escherichia coli. This includes investigating the specific genes and mutations that contribute to resistance, which can provide deeper insights into how these bacteria adapt and survive in the presence of antibiotics.
· There is a critical need for research into alternative treatment options, such as phage therapy and novel antimicrobial agents, to combat the rising threat of multidrug-resistant bacteria. These studies should evaluate the efficacy and safety of these alternative treatments in both clinical and community settings, offering new strategies to manage infections that are resistant to conventional antibiotics.
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