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ABSTRACT
Aim: Asymptomatic bacterial colonization of the human ear can lead to a serious ear infection which can be of public health concern. The aim of this study is to determine the bacterial colonization and antibiotic susceptibility patterns of bacteria isolated from ears of apparently healthy students of the Microbiology Department in the Faculty of Biological Sciences of Enugu State University of Science and Technology, Enugu State, Nigeria.
Study Design: The study adopted the descriptive cross-sectional study design. The sampling technique employed was the simple random sampling technique.
Place and Duration of Study: This study was conducted in the Department of Microbiology. This study started between the months of June to August, 2025.
Methodology: A total of 150 ear swabs were collected from apparently healthy students in the Department of Microbiology. The samples were analysed using culture technique and the bacterial isolates were identified using standard microbiological methods. Kirby-Bauer method of antibiotic susceptibility testing and CLSI guidelines were adopted.
Results: Out of 150 ear swab samples, 43 (28.17%) showed positive growth while 107 (71.33%) showed negative growth. Positive culture occurred in a total of 18(25.71%) male and 43(28.67%) female. Five (5) species of bacteria were identified, including Escherichia coli 10(23.26%), Pseudomonas spp 5(11.63%), Klebsiella spp 7(16.28%), Streptococcus spp 8(18.61%), and Staphylococcus aureus 13 (30.23%). The isolates showed a great degree of multidrug resistance to the test antibiotics.
Conclusion: The isolation of these bacteria species from apparently healthy students and their multidrug resistance pattern is of public health risk, therefore, students are advised to avoid introducing foreign and unhygienic object into the ear. 
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1.  INTRODUCTION
Bacterial colonization of the human ear can lead to either asymptomatic or symptomatic infection, depending on the site, host factors, and bacterial species. The human ear is made up of three parts/sites: the outer ear (otitis externa), middle ear (otitis media), and inner ear (auris interna) (Krishan et al., 2019). Two sites, the middle and outer ear, are commonly exposed to bacteria colonization. 
[bookmark: _Hlk220248212]The middle ear is usually a sterile site, but it is connected to the back of the nose or throat (nasopharynx) by the Eustachian tube, which can predispose it to bacteria colonization. In apparently healthy individuals, the colonization is asymptomatic, with no clinical ear disease or overt infection, except when accompanied by triggers like viral infection. The transition from harmless colonization to an infection often occurs when a viral upper respiratory infection like influenza (cold or flu) causes the eustachian tube to become blocked or dysfunctional, trapping bacteria and fluid in the middle ear (Tai et al., 2012). In such a case, colonization of the middle ear reflects true infection, an inflammation of the mucous membrane (Ilechukwu et al., 2017; Tilahun et al., 2024). Infections associated with the malfunctioning of the middle ear are due to pathogenic microorganisms that are resident in the middle ear. The infected area lies between the tympanic membrane and the inner ear (Tilahun et al., 2024), which includes the middle ear cavity (tympanic cavity), mastoid antrum, mastoid air cells, and the eustachian tube (Ilechukwu et al., 2017).
On the other hand, the external (outer) ear canal naturally hosts various bacteria, typically commensals as part of its normal flora (Al-Kharnesy et al., 2022). Under normal conditions, the commensals are harmless (Chibuike et al., 2013; Shangali et al., 2023) but may become pathogenic when the natural defense mechanisms of the ear are compromised due to trauma, excessive moisture buildup behind an eardrum, or poor hygiene (Alenezi et al., 2017; Kim and Ran, 2022). Sparingly, fungi, viruses, and ectoparasites are implicated as causative agents of external ear infection (Awad et al., 2025). Ear infection, commonly referred to as otitis media, can present in one of three forms: acute otitis media, otitis media with effusion, or chronic otitis media (Ilechukwu et al., 2017; Tilahun et al., 2024). Acute otitis media results primarily from bacterial infection, and chronic otitis media is usually of fungal origin and sometimes of allergic cause. 	Comment by عبدالله ضياء:  
On the other hand, the external (outer) ear canal naturally hosts various bacteria, typically commensals that form part of its normal flora (Al-Kharnesy et al., 2022). Under normal conditions, these commensals are harmless (Chibuike et al., 2013; Shangali et al., 2023); however, they may become pathogenic when the ear's natural defense mechanisms are compromised by trauma, excessive moisture accumulation, or poor hygiene (Alenezi et al., 2017; Kim and Ran, 2022).
The bacterial composition associated with ear infections varies due to environmental factors, individual health status, and poor hygiene practices such as insertions of unsterile objects into the ear.  The predominant bacteria that cause otitis media include Moraxella catarrhalis, Streptococcus pneumonia, S. pyogens, and Hemophilus influenza. Other opportunistic pathogens responsible for otitis media are Staphylococcus aureus, Escherichia coli, Klebsiella species, Pseudomonas aeruginosa, and Proteus species. (Aboutalibian et al., 2021; Dayie et al., 2022; Hateet et al., 2022; Shangali et al., 2023; Tilahun et al., 2024). Some people unknowingly introduce, harbor and disseminate these bacteria asymptomatically through the use of unsterile swabs, earpieces, earphones, and other ear devices. There is also the possibility of cross-transmission of pathogenic bacteria through sharing of ear devices and accessories, a common practice among university students.
University students are often engrossed in the use of technological gadgets including ear devices. These unhealthy trending behaviours among university students increase their vulnerability to bacterial colonization. The evidence of asymptomatic bacterial colonization of the external ear was buttressed in a study conducted in Libya (Magrahi et al., 2021), where bacteria species, including pathogens, were detected from swabs of the ear canal (96%) and earphone (92%) of university students. In another independent study, the external ear of frequent earset users showed constant bacteria colonization with potential pathogens (El-Sakhawy et al., 2025) leading to symptomatic infection in more than 50% of young people who present in hospitals with discharging ears (Guteta et al., 2025). In most cases, the isolated bacteria are antibiotic-resistant pathogens (Guteta et al., 2025).
Antibiotic resistance occurs when bacteria evolve in a way that diminishes or eliminates the effectiveness of medications, chemicals, or other agents designed to cure or treat infections (Halilu et al., 2022). Although some cases of ear infection get resolved without treatment, some require treatment with antibiotics, while others will not be resolved even after administration of antibiotics in cases of drug-resistant organisms. Irrational use of antibiotics contributes significantly to rising drug-resistant organisms (Halilu et al., 2022), a situation that has been reported globally and locally, posing a threat to treating ear infections (Shangali et al., 2023; Temu et al., 2024).  The rise of multidrug-resistant bacterial pathogens raises significant concern within the university environment, reducing treatment options.	Comment by عبدالله ضياء: Add from this research 

The analyzing of pathogens involved in ear infections we have found that the highest percentage is for Pseudomonas aeruginosa (51%), followed by Staph, aureus (20%), Proteus vulgaris (11%). , Cefotaxime, which was known to be an efficient antibiotic against pseudomonas previously, has lost its effectiveness. Similarly, gentamycin is no longer effective against E.coli. Conclusion: Choosing the proper antibiotic in any bacterial infection is of tremendous importance. However, reassessment of antibiotic resistance profiles is vital and should be regarded as a routine task on regular intervals. 
Hiyam Raaof Al-Hamamy, Wafaa Hazim Salih, Nada H. Al-Mudallal. Bacterial Isolates and Antibiotic Susceptibility of Ear Infections in Al-Kindy Teaching Hospital, Baghdad, Iraq. Research Journal of Pharmacy and Technology. 2021; 14(12):6503-6. doi: 10.52711/0974-360X.2021.01124

In university environments, poor hygiene practices, frequent use of shared ear accessories, and improper antibiotic use contribute to the risk and spread of ear infections. There is limited data on the bacterial colonization and antibiotic susceptibility patterns of bacteria from the ears of apparently healthy Nigerian university students. Understanding the bacterial flora of the ear is essential for identifying potential risks of infections, especially in communal living environments like universities. The findings of this study will provide insight that many students’ ears are colonized with bacteria unknowingly; hence, the need for regular hospital checkups and management of ears. Therefore, the aim of this study is to determine the colonization and antibiotic susceptibility patterns of bacteria from the ears of apparently healthy students in an institution.
2. MATERIALS AND METHODS
Study Area
The study was carried out at the Department of Applied Microbiology and Brewing, Enugu State of University of Science and Technology, Enugu State, Nigeria. The University is located at Latitude 6.49460N and Longitude 7.49600E.
Sample Collection
Sterile ear swabs which were moistened with sterile peptone water were used to collect samples randomly from one hundred and fifty (150) Microbiological ESUT students. The ear swab samples were immediately transported to the laboratory of the Department of Applied Microbiology and Brewing, ESUT for bacteriological analysis.

Bacteriological Analysis 
The ear swab samples were analyzed using standard microbiological procedure by inoculating the surface of the sterile nutrient, blood, mannitol salt and MacConkey agar plates and incubated at 37 °C for 24 hrs. After the overnight incubation, the plates were removed from the incubator and observed for colony characteristics.

Characterization and Identification of Bacterial Isolates
Following incubation, noticeable colonies were then sub-cultured into freshly prepared nutrient, blood, mannitol salt and MacConkey agar plates, respectively and incubated at 37 °C for 24 hours for proper preliminary identification. Purified isolates were stocked in nutrient agar slants for further studies. The morphological appearances of the organisms were recorded. The isolates were further subjected to more identification tests. Isolates were characterized on basis of their Gram-stain reaction and biochemical test (catalase, coagulase, citrate, oxidase, indole and sugar fermentation tests) and the identification was according to Bergey’s Manual of Determinative Bacteriology.

Antimicrobial Sensitivity Test
Antimicrobial sensitivity test was performed using the disc diffusion method (Cheesebrough, 2006). The young overnight growth culture of each isolate was adjusted to 0.5 MacFarland turbidity standard and used for antimicrobial susceptibility test. The 0.5 MacFarland turbidity standard was prepared by adding 0.5ml of a 1.175% (wt/vol) Barium chloride dehydrate (BaCL2 2H2O) solution to 99.5ml of 1% (vol/vol) sulphuric acid (H2SO4). The turbidity standard was then aliquoted into screw capped test tubes identical to those used to prepare the inoculum suspensions, the test tubes were then sealed with wax to avoid evaporation. 
Using inoculation needle, each isolated colonies (bacterial isolates) were picked and transferred into test tubes containing sterile saline. The test tubes were vortexed thoroughly to achieve even mix. The same treatment was applied to the test tube containing the turbidity standard so that the white precipitate of Barium sulphate could be mixed well. The bacterial suspensions were then compared to the 0.5 MacFarland turbidity standard. During comparison, those bacterial suspensions that did not appear to be the same density as the 0.5 MacFarland turbidity standard were either reduced by adding sterile saline or increased by adding more bacterial cells. 
Fifteen minutes after adjusting the turbidity of the inoculum suspension, sterile cotton swabs were dipped into the various test tubes containing bacterial suspensions. The sterile cotton swab was pressed firmly against the inside wall of the test tubes just above the fluid level and rotated to remove excess fluid. Each of the swabs was then streaked over the entire surface of Muller-Hinton agar. The plates were rotated at 60° after each application to ensure even distribution of the inoculum. After the inoculation, the antibiotic discs were placed individually with sterile forceps equidistant from each other. The discs were gently pressed down onto the agar and the agar plates were inverted and incubated at 37 °C for 24 hours. Clear zones of inhibition produced by the antibiotic disc were observed, measured and recorded. The following standard antibiotic discs were used for the bacterial isolates: Septrin (10 mcg), Ciprofloxacin (10 mcg), Pefloxacin (10 mcg), Reflacin (20 mcg), Streptomycin (30 mcg), Chloramphenicol (30 mcg), Ceporex (20 mcg), Gentamicin (10 mcg), Augumentin (10 mcg) and Amoxicillin (20 mcg).
Statistical Analysis
Data obtained from the study analyzed using SPSS version 20 software. Chi square test was used to compare the proportion of bacterial isolates among gender and comparison of antibiotic resistances. P-value ˂ 0.05 was considered statistically significant

3. RESULTS 
Occurrence of bacteria from ear swab samples
A total of one hundred and fifty (150) ear swab samples were collected and out of these samples, 43 (28.17%) showed positive bacteria growth while, 107 (71.33%) showed negative bacteria growth (Table 1). The result indicates that bacterial colonization of the ear was more among the male gender (31%) than the female gender (25%).
Table 1: Percentage (%) occurrence of positive and negative bacteria detection from ear swab samples of university students.
	Gender
	Number of Samples
	Number of Positive Samples (%)
	Number of Negative samples (%)

	Male
	80
	25 (31.25)
	55 (68.75)

	Female
	70
	[bookmark: _GoBack]18 (25.71)
	52 (74.29)

	Total
	150
	43 (28.67)
	107 (71.33)



Identification and characterization of bacterial isolates from ear swab samples
The bacteria isolates detected from the ear swab of university students showed varying macroscopic, microscopic, and biochemical characteristics (Table 2). Possible organism detected include Escherichia coli, Pseudomonas species, Klebsiella specie, Streptococcus specie, Staphylococcus aureus (Table 2).

Occurrence of individual bacterial specie from ear swab samples
The occurrence of individual bacteria species from ear swab samples of university students were recorded (Table 3). The result showed that Staphylococcus aureus 30.23% (13/43) had the highest percentage occurrence while Pseudomonas spp 5(11.63%) occurred the least (Table 3).	Comment by عبدالله ضياء: Why this percent 
And how occur pseudomonas and E.coli is there? How? 

Table 3: Percentage (%) occurrence of individual bacterial isolates from ear swab samples of university students
	Bacterial isolates
	 Occurrence 
	Percentage occurrence (%)

	Escherichia coli
	10
	23.26

	Pseudomonas spp
	5
	11.63

	Klebsiella spp
	7
	16.28

	Streptococcus spp
	8
	18.61

	Staphylococcus aureus
	13
	30.23

	Total
	43
	100




Antimicrobial susceptibility pattern of the bacterial isolates from ear swab samples
The bacterial isolates from ear swab samples of university students were subjected to different antibiotics to ascertain their susceptibility. The results are shown in the table 4 indicates that except Staphylococcus aureus, all bacteria species recorded above 70% resistance to more than three antibiotics, demonstrating multi-drug resistance.







Table 2: Identification and characterization of bacterial Isolates from ear swab samples of university students
KEY:  Ind = Indole test, Ct = Citrate utilization Test, Cat = Catalase test, Coa = Coagulase test, Oxi = Oxidase test Ma = Mannitol, La = Lactose, Glu = Glucose, Fru = D-Fructose, Mal = Maltose, +ve = positive, -ve = negative, A = Acidic, AG = Acidic and Gas, G = Gas, 
	Isolates
	Colonial Appearance on Media
	Biochemical Tests
	Possible organisms

	
	
	Gram reaction
	Cat
	Ox
	Coa
	Ct
	Ind
	Sugar fermentation
	

	
	
	
	
	
	
	
	
	Glu
	Fru
	Mal
	Man
	La
	

	A
	Bright pink, raised, shinny, and smooth colonies on MacConkey agar
	Pinkish motile Gram -ve short rod in pairs 
	+ve
	-ve
	-ve
	-ve
	+ve
	AG
	AG
	AG
	AG
	AG
	Escherichia coli

	B
	Greenish flat and smooth colonies with alligator skin-like appearance on MacConkey agar
	Gram -ve short rod in singles
	+ve
	+ve
	-ve
	+ve
	-ve
	AG
	A
	A
	A
	A
	Pseudomonas spp.

	C
	Large, dark pink and shiny colonies on MacConkey agar
	Gram -ve short rod in pairs
	+ve
	-ve
	-ve
	+ve
	+ve
	AG
	A
	AG
	A
	A
	Klebsiella spp.

	D
	Green mucoid, glistening colonies on blood agar
	Gram +ve lance-shaped coccus
	-ve
	-ve 
	-ve
	-ve
	-ve
	AG
	A
	A
	A
	A
	Streptococcus spp.

	E
	Golden-yellow, large and raised colonies on blood agar.
	Gram +ve cocci in clusters
	+ve
	-ve
	+ve
	-ve
	-ve
	A
	A
	A
	Ad
	A
	Staphylococcus aureus



Table 4: Antimicrobial susceptibility pattern of the bacterial species isolated from ear swab of university students.
Key: R = Resistant, S = Sensitive
	S/N
	Antibiotics
	Escherichia coli
(n=10)
	Pseudomonas sp.
(n=5)
	Klebsiella sp.
(n=7)
	Streptococcus sp.
(n=8)
	Staphylococcus aureus
(n=13)

	
	
	R (%)
	S (%)
	R (%)
	S (%)
	R (%)
	S (%)
	R (%)
	S (%)
	R (%)
	S (%)

	1
	Septrin (10 mcg)
	4(40)
	6(60)
	5(100)
	0(0)
	4(57.14)
	3(42.46)
	8(100)
	0(0)
	6(46.15)
	7(53.87)

	2
	Ciprofloxacin (10 cmg)
	9(90)
	1(10)
	4(80)
	1(20)
	5(71.43)
	2(28.57)
	6(75)
	2(25)
	3(23.08)
	10(76.92)

	3
	Pefloxacin (10 mcg)
	7(70)
	3(30)
	1(20)
	4(80)
	7(100)
	0(0)
	7(87.5)
	1(12.5)
	4(30.77)
	9(69.23)

	4
	Reflacin (20 mcg)
	6(60)
	4(40)
	5(100)
	0(0)
	6(85.71)
	1(14.29)
	8(100)
	0(0)
	6(46.15)
	7(53.87)

	5
	Streptomycin (30 mcg)
	4(40)
	6(60)
	3(60)
	2(40)
	5(71.43)
	2(28.57)
	4(50)
	4(50)
	5(33.46)
	8(61.54)

	6
	Chloramphenicol ((30 mcg)
	0(0)
	10(100)
	1(20)
	4(80)
	7(100)
	0(0)
	2(25)
	6(75)
	10(76.92)
	3(23.08)

	7
	Ceporex ((20 mcg)
	8(80)
	2(20)
	4(80)
	1(20)
	4(57.14)
	3(42.46)
	6(75)
	2(25)
	8(61.54)
	5(33.46)

	8
	Gentamicin (10 mcg)
	7(70)
	3(30)
	5(100)
	0(0)
	6(85.71)
	1(14.29)
	7(87.5)
	1(12.5)
	7(53.87)
	6(46.15)

	9
	Augumentin (10 mcg)
	7(70)
	3(30)
	5(100)
	0(0)
	5(71.43)
	2(28.57)
	6(75)
	2(25)
	110(76.92)
	3(23.08)

	10
	Amoxicillin (20 mcg)
	8(80)
	2(20)
	4(80)
	1(20)
	4(57.14)
	3(42.46)
	8(100)
	0(0)
	6(46.15)
	7(53.87)



4. DISCUSSION
This study investigated the bacterial colonization and antibiotic susceptibility patterns of isolated bacteria from apparently healthy students of Microbiology Department, ESUT. From the study, we found out that some students harbor bacteria unknowingly. A total of 150 ear swab samples were collected from apparently healthy male and female students. Of the 150 ear swab samples, 28.67% (43/150) showed positive growth of bacteria, with the male gender recording a higher occurrence rate than the female. The percentage occurrence of positive samples differs slightly (Ahmad et al., 2016; Halilu et al., 2022), probably because their study collected samples from symptomatic people who showed up at hospital. The differences in the values of bacterial growth could also be as a result of buildup of water in the ear, in addition to lack of proper ear care, which can lead to growth of bacteria in the middle ear (Guteta et al., 2025). Nevertheless, just like in our study, other works documented higher incidence of bacteria colonization of the ear in male than in the female (Ahmad et al., 2016; Halilu et al., 2022; Sinha, 2024; Guteta et al., 2025), with no statistical difference at P˂0.05. This result is not surprising, because youths generally, both male and female, are into the practice of frequent insertion of ear devices. Many a time, the devices are allowed to produce loud sounds into their ears, a phenomenon that has the tendency of causing trauma to the tympanic membrane, leading to bacteria colonization of the middle ear, otitis media (Tesfa et al., 2020). 	Comment by عبدالله ضياء: "Our findings indicate that a significant number of students harbor bacteria asymptomatically."	Comment by عبدالله ضياء: "Frequently, these devices produce high-volume sounds. 
rresomnas and E.coli is thes

This study identified different species of bacteria, including Escherichia coli (23.26%), Pseudomonas aeruginosa (11.63%), Klebsiella spp. (16.28.93%), Streptococcus spp. (18.61%), and Staphylococcus aureus (30.23%). Staphylococcus aureus was the most prevalent (30.23%) bacteria specie while Pseudomonas aeruginosa was the least prevalence (11.63%). The presence of Staphylococcus aureus indicates that skin-to-ear transfer through hands, earbuds, or shared headphones could be a significant feature. The presence of Escherichia coli and Klebsiella spp. in the ear of apparently healthy students may point to possible environmental contamination from external sources or poor hygiene. Their detection is notable as these bacteria are often associated with opportunistic infection and antimicrobial resistance. Moreover, the detection of Streptococcus spp. in this study is typically associated with upper respiratory infections and also capable of causing otitis media (Aboutalibian et al., 2021; Dayie et al., 2022; Hateet et al., 2022; Shangali et al., 2023; Tilahun et al., 2024). Their presence supports the possibility of transfer from the nasopharynx to the ear in certain conditions. 

The detection of Pseudomonas aeruginosa in these apparently healthy students does not reduce its clinical relevance due to its virulence and probable resistance to antibiotics. This study is in agreement with the work of Burton et al. (2022) who isolated different species of Staphylococcus from healthy individuals. This study is in line with the work of Awad et al. (2025) who found out similar bacteria, with Staphylococcus aureus being the most prevalent at 20 (26.3%). Their work isolated similar bacteria species: Streptococcus spp. 8(10.5%), Pseudomonas aeruginosa 16(21.1%), Escherichia coli 11(14.5%), Proteus spp. 13(17.1%), Klebsiella spp. 7(9.2%). Further, this study is in line with the work of Ahmad et al. 2016 who identified similar bacteria, with Staphylococcus aureus (24.17%) being the most prevalent. The work of Temu et al. (2024) reported that Staphylococcus aureus 124 (40.5%) and Pseudomonas aeruginosa 80 (26.1%) were less prevalent in their study. The work of Muderris et al. (2020) identified similar bacteria, with Pseudomonas aeruginosa (31.9%), Staphylococcus aureus (11.9%), and Escherichia coli (9.7%) being the less prevalent. The work of Babaiwa and Ikolah (2024) identified similar bacteria, with Staphylococcus aureus (48.70%) being the most prevalent, followed by Pseudomonas aeruginosa (26.30%) and Klebsiella spp. (3.9%). This study is also in line with the work of Getaneh et al. (2021) who identified similar bacteria; Staphylococcus aureus 75 (27.88%), Escherichia coli 20 (7.43%), and Pseudomonas aeruginosa 19 (7.06%). The differences in the range of values of these bacteria could be attributed to the level of personal hygiene, geographical locations, malnutrition, low immune system, frequent upper respiratory tract infections and introduction of dirty objects into the ear (Tesfa et al., 2020; Tilahun et al., 2024). The worrisome issue in this current study is that the bacteria isolated from the apparently healthy students are similar to the bacteria isolated from those that have ear infections from other studies reviewed. This raises a public health problem, as these bacteria pose serious risk of ear infection to the apparently healthy students if not checked.	Comment by عبدالله ضياء: A significant concern highlighted by this study

The antibiotic susceptibility patterns of the identified bacteria in this current study are alarming, as most bacteria identified are resistant to routinely used antibiotics. Most of the isolates examined showed a significant rate of resistance to the antibiotics used (Table 4).  In this study, Escherichia coli showed a high resistance (90%) to ciprofloxacin, (70%) to gentamicin, (80%) to amoxicillin, and (70%) to augmentin; however, it is sensitive to septrin (60%). This study is in line with the work of Muluye et al. (2013) who found out that Escherichia coli was 71.4% resistant to both ampicillin and amoxicillin. This finding is in agreement with the work of Temu et al. (2024) who found out that Escherichia coli had (75%) resistance to ciprofloxacin and (100%) to augmentin. In this present study, Pseudomonas aeruginosa showed high resistance (100%) to gentamicin, (100%) to augmentin and (80%) to amoxicillin, however, it showed sensitivity to chloramphenicol (80%). This study is in agreement with the work of Hailu et al., (2016) who found out that Pseudomonas aeruginosa showed a high level of resistance (89-90.5%) to amoxicillin/ clavulanic acid and ampicillin.	Comment by عبدالله ضياء:  
The antibiotic susceptibility patterns observed in this study are concerning, as the majority of isolates demonstrated resistance to routinely used antibiotics. Most of the isolates examined showed a significant rate of multidrug resistance (Table 4).	Comment by عبدالله ضياء:  
reported

On the other hand, Staphylococcus aureus isolates were resistant to septrin (46.15%), ciprofloxacin (23.08%), gentamicin (53.87%), augmentin (76.92%), and amoxicillin (46.15%). This study is consistent with the work of Muluye et al. (2013) who found out that Staphylococcus aureus had resistance to ciprofloxacin (18.2%), gentamicin (29.6%), and amoxicillin (63%). This is also inconsistent with the work of Halilu et al. (2022) who found out that Staphylococcus aureus had resistance to amoxicillin (72.9%) and gentamicin (31.2%). In this present study, Klebsiella spp. had 71.43% resistance to ciprofloxacin, 71.43% to augmentin, 57.14% to amoxicillin, 85.71% to gentamicin, 71.43% to streptomycin and 100% to chloramphenicol. This study is line with the work of Halilu et al. (2022) who found out that Klebsiella spp. had 33.3% resistance to gentamicin, 66.6% to amoxicillin, 77.8% to chloramphenicol. This study is in line with the work of Temu et al. (2024), who had 88.9% resistance to augmentin, 50% to gentamicin, and 33.3% to ciprofloxacin.	Comment by عبدالله ضياء: Instead of starting every sentence with "This study is in line with...", I used variety: "This agrees with...", "This parallels...", "These results are consistent with..."
However, Streptococcus spp. showed 100% resistance to septrin, 75% to ciprofloxacin, 87.5% to gentamicin, 75% to augmentin, 100% to amoxicillin. This is in line with the work of Temu et al. 2024 who found out that Streptococcus spp. showed 50% resistance to augmentin. The findings from this study provide an insight that many students are colonized by some bacteria without knowing. Hence, regular checkup and management of the ear for infection prevention is necessary to avert the public health concerns. It is recommended that ear hygiene awareness campaigns be intensified among students to reduce bacterial colonization of the ear.

5. Conclusion
This study revealed the presence of several bacterial species in the ears of ESUT students. The high prevalence of bacterial isolates in this study underscores the need for improved ear hygiene among students. The predominance of Staphylococcus aureus and the identification of E. coli and Klebsiella species in ear swabs suggest hygiene-related factors and possible public health risk. Some of these bacteria are opportunistic pathogens that could cause infections if the host’s immunity is compromised or if there is disruption in the ear. Antibacterial resistance observed among the isolates emphasizes the importance of routine susceptibility testing before antibiotic prescription.
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