


Prevalence of Trichophyton rubrum among Patients in Tertiary Health Centers in Makurdi, Benue State

[bookmark: _GoBack]ABSTRACT
Background: Trichophyton rubrum infection is a major cause of superficial fungal infections, particularly in tropical regions where environmental and behavioral factors favor transmission. Understanding its prevalence and associated risk factors is essential for effective control strategies. Aim: This study investigated the prevalence and distribution of Trichophyton rubrum among patients attending two tertiary health institutions in Makurdi, Benue State. Methods: A descriptive cross-sectional study was conducted among 400 patients recruited from Benue State University Teaching Hospital (BSUTH) and Federal Medical Center (FMC), Makurdi. Samples were collected from active lesion sites using sterile techniques and analyzed using potassium hydroxide (KOH) microscopy and culture on Sabouraud dextrose agar. Sociodemographic and risk factor data were obtained using structured questionnaires. Statistical analysis was performed to determine associations between infection and variables such as age, sex, occupation, and hygiene practices. Results: Out of 400 participants, 294 (73.5%) tested positive for Trichophyton rubrum. Prevalence was higher in BSUTH (78%) compared to FMC (69%). Infection was significantly associated with age (p < 0.05), with the highest prevalence among individuals aged 31–40 years. Occupation, educational status, marital status, and sharing of personal items (such as towels and sponges) were also significantly associated with infection. However, no significant association was observed with sex (p > 0.05). Itching was the most common clinical symptom reported. Conclusion: The study demonstrates a high prevalence of Trichophyton rubrum infections in Makurdi, highlighting the role of environmental, occupational, and behavioral factors in disease transmission.
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INTRODUCTION
Trichophyton rubrum is a major etiologic agent of superficial fungal infections like athlete's foot and ringworm, which are very common in tropical regions like Nigeria due to factors like high humidity and lack of proper personal hygiene (Ameen et al., 2020). Onychomycosis, a fungal infection of the nails, is a major global public health issue. It is caused by infection with a number of dermatophytes, the primary causative agents (de Berker et al., 2007). This infection can markedly affect patients' occupational, social, and emotional status, predisposing to embarrassment in working and social settings due to the reluctance to display affected hands or feet. There are several risk factors that contribute to Onychomycosis development, including diabetes mellitus, advanced age, nail trauma, poor circulation, weakened immune systems, tight shoes, long fingernails, artificial nails, walking barefoot in public, sharing shoes, and exposure of the hands or feet to moisture for prolonged durations (Westerberg and Voyack, 2013). The increasing prevalence of Onychomycosis was an eye-opener regarding awareness of its etiologic agents and associated risk factors (Baki et al., 2018). Trichophyton rubrum, a dermatophyte with a keratinophilic affinity that has a virulent tendency towards keratinized tissue, is a major contributor to Onychomycosis's global burden (Jazdarehee et al., 2022). As in the rest of the tropical areas, Nigeria's high-temperature and humid climate is favorable for dermatophytes to develop and multiply (Yenişehirliet et al., 2012).
Understanding the epidemiology of onychomycosis and its etiologic agents in the Benue state is important for the planning of targeted prevention and treatment interventions that are specific to the local population. In Benue State, the infections are most prevalent, with the majority of patients at tertiary health centers. This study aimed to investigate the Trichophyton. rubrum isolated from two (2) Tertiary Hospitals in Benue State
MATERIALS AND METHODS
The research was conducted in two (2) Tertiary Hospitals in Makurdi, Benue State Viz: Benue State University hospital and Federal Medical Center in Makurdi 
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Fig 1: Map of Makurdi Town Showing the Study Areas (Source: Benue State Ministry for Lands and Survey, 2011) 
Study Design: A descriptive study design was used to determine the prevalence and distribution of the circulating Trichophyton rubrum and also to assess the demographic characteristics. The study also focused on the prevalence of Trichophyton rubrum among patients at two tertiary hospital in Makurdi metropolis.
Sample Size Determination: The sample size was determined using the formula of Taro Yamane (1967).
The statistical formula devised by Taro Yamane (1967) was used as followed
n= N/ 1+N(e)2
Where: n is the desired sample size from the population under study
N is the whole population under study
E is the marginal error or coefficience of interval as described by the researcher 0.05
N= 1000 patients
n=1000/1+1000(0.0025)
n=285.714
≃ 400
[bookmark: _Hlk141411717]Inclusion Criteria: The study included patients with signs and symptoms of Trichophyton rubrum around the groins, redness and body itching. Patients who gave their consent were recruited for the study.
 Exclusion Criteria: All patients without the sign and symptoms of Trichophyton rubrum around the groins were excluded from the research.
Data Collection: A structured designed questionnaire to analyze risk factors and obtain bio-demographic data were utilized.
3.8 Ethical Clearance: Ethical approval were obtained from the ethical, Committee of FMC and BSUTH with the issuance of a letter of introduction and a letter of ethical approval. Informed consents were secured from all participants or their guardians (in the case of minors).
A lesion was cleaned with 70% alcohol and allowed to dry and sterile scalpel blade was used to crape from the advancing/scaly edge of lesion. Scales were collected onto clean paper or sterile container.
Samples were examined using potassium hydroxide (KOH) preparation to detect fungal elements.
The procedure for KOH wet mount is as follows: the groin area of infected patient was cleaned with 70 % alcohol, the collection of scales from the margin of the lesion was done using a scalpel or the edge of a glass slide and over the collected scales with a cover slip and allowed a drop of KOH (10-15% wt/vol) to run under the cover slip, the keratin and debris were dissolved after a few minutes. The process was hastened by heating the slide or by the addition of a keratolytic or dimethyl sulfoxide to the KOH formulation, the addition of 1 drop of lactophenol cotton blue solution to the wet mount preparation heightens the contrast and aids in the diagnosis, the material was examined under a microscope. Microscopy is positive if hyphae are identified in fungal infections and if pseudohyphae or yeast forms are seen in Candida or Pityrosporum infections (Ashraf et al., 2018).
Culture was done Saboraud’s dextrose agar (SDA) base (Oxoid UK). The SDA was supplemented with broad spectrum cyclohexamide to inhibit bacteria and saprophytic fungal contamination.  Plates were incubated at 25-30°C for up 4-10 days. Positive cultures were examined microscopically and macroscopically. Macroscopic examination was for characteristic colour of surface and reverse, texture and topography (Lopes et al., 2017).
Fungal was identified based on colony morphology, pigmentation, and microscopic characteristics (hyphae, conidia).
RESULTS AND DISCUSSION 
Four hundred patients were screened for the presence of Trichophyton rubrum. As shown in Table 1, Trichophyton rubrum were isolated from 294 (73.5%) of the patients from Benue State University teaching Hospital (BSUTH) and Federal Medical Center (FMC) Makurdi. One hundred and six 106 (26.5%) of the Patients were not infected with Trichophyton rubrum. Out of 294 positive patients BSUTH has 176 (78%) while FMC recorded 138 (69%).
Table 1: The Prevalence of Trichophyton rubrum infections among BSUTH and FMC Makurdi.

	Trichophyton rubrum
	BSUTH (%)
	FMC (%)
	Total (%)

	Positive
	156 (78)
	138 (69)
	294 (73.5)

	Negative
	44 (22)
	62 (31)
	106 (26.5)

	Total
	200 (100)
	200 (100)
	400 (100)



	

Table 2: The distribution of Trichophyton rubrum infection among BSUTH and FMC Makurdi in relation to Age group.




	
	BSUTH
	
	FMC
	

	Age (years)
	Positive (%)
	Negative (%)
	Positive (%)
	Negative (%)

	0-10
	21 (13.5)
	0 (0.0)
	0 (0.0)
	14 (22.6)

	11-20
	16 (10.3)
	0 (0.0)
	29 (21.01)
	4 (6.5)

	21-30
	50 (32.1)
	0 (0.0)
	30 (21.7)
	10 (16.1)

	31-40
	68 (43.6)
	44 ( 100)
	57 (41.3)
	18 (39.03)

	41-50
	1 (0.6)
	0 (0.0)
	22 (15.9)
	17 (27.4)

	TOTAL
	156 (100)
	44 (100)
	138 (100)
	62 (100)


χ2=44.323  df=4   p=0.000
Table 3: The distribution of Trichophyton rubrum infection among BSUTH and FMC Makurdi in relation to Sex

	
	BSUTH
	
	FMC
	

	Variable
	Positive (%)
	Negative (%)
	Positive (%)
	Negative (%)

	MALE
	76 (48.7)
	24 (54.5)
	69 (50.0)
	31 (50.0)

	FEMALE
	80 (51.3)
	20 (45.5)
	69 (50.0)
	32 (50.0)

	TOTAL
	156 (100)
	44 (100)
	138 (100)
	62 (100)


χ2=0.466  df=1   p=0.495					


Table 4: The distribution of Trichophyton rubrum infection among BSUTH and FMC Makurdi in relation to Marital Status

	
	BSUTH
	
	FMC
	

	Marital status
	Positive (%)
	Negative (%)
	Positive (%)
	Negative (%)

	Single
	56 (35.9)
	4 (9,1)
	16 (11.6)
	16 (25.8)

	Married
	92 (59.0)
	7 (15.9)
	108 (78.3)
	40 (64.5)

	Separated
	3 (1.9)
	25 (56.8)
	10 (7.2)
	0 (0.0)

	Divorced
	5 (3.21)
	8 (18.2)
	4 (2.9)
	6 (9.7)

	Total
	156 (100)
	44 (100)
	138 (100)
	62 (100)


		χ2 = 1.068
	Df=3
	    P= 0.000



Table 5: The distribution of Trichophyton rubrum infection among BSUTH and FMC Makurdi in relation to Occupations
	
	BSUTH
	
	FMC
	

	Occupation 
	Positive (%)
	Negative (%)
	Positive (%)
	Negative (%)

	Farming
	80 (51.3)
	29 (65.9)
	55 (40.0)
	25 (40.3)

	Schooling
	27 (17.31)
	5 (11.4)
	38 (27.5)
	31 (50.0)

	Civil Servant
	49 (31.4)
	10 (22.7)
	45 (32.6)
	6 (9.7)

	Total
	156 (100)
	44 (100)
	138 (100)
	62 (100)


		χ2 = 15.081
	Df=2
	     P=0.001



Table 6: The distribution of Trichophyton rubrum infection among BSUTH and FMC Makurdi in relation to Educational Status. 
	
	BSUTH
	
	FMC
	

	Educational status
	Positive (%)
	Negative (%)
	Positive (%)
	Negative (%)

	Primary
	37 (23.7)
	23 (52.3)
	9 (6.5)
	0 (0.0)

	Secondary
	88 (56.4)
	15 (34.1)
	104(75.4)
	62 (100)

	Tertiary
	31 (19.9)
	6 (13.6)
	25 (18.12)
	0 (0.0)

	Total
	156 (100)
	44 (100)
	138 (100)
	62 (100)


		χ2 = 13.369
	Df=2
	    P= 0.001



Table 7: The distribution of Trichophyton rubrum infection among BSUTH Hospital and FMC Makurdi in relation to Sign and Symptoms of the Disease
	
	BSUTH
	
	FMC
	

	Signs & Symptoms
	Positive (%)
	Negative (%)
	Positive (%)
	Negative (%)

	Redness
	46 (29.5)
	14 (31.8)
	23 (16.7)
	18 (29.03)

	Itching
	66 (42.3)
	3 (6.8)
	58 (42.02)
	26 (41.9)

	Scares
	44 (28.21)
	27 (61.4)
	57 (41.3)
	18 (29.03)

	Total
	156 (100)
	44 (100)
	138 (100)
	62 (100)


		χ2 = 23.221
	Df=2
	     P=0.000



Table: 8 The distribution of Trichophyton rubrum infection among BSUTH Hospital and FMC Makurdi Items Shared.
	Items Shared
	No of Patients
	No of Positive Cases
	 % 
positive
	No of Negative Cases
	     %
negative
	Total percentage

	Sponge
	170
	133
	78.2
	37
	21.8
	100

	Underwear
	51
	31
	60.8
	20
	39.2
	100

	Towel
	179
	130
	72.6
	49
	27.4
	100

	Total
	400
	294
	
	106
	
	


		χ2 = 6.261
		Df=2
	     0.044





This study was carried out in University teaching Hospital (BSUTH) and Federal Medical Center (FMC) Makurdi and the prevalence of T. rubrum infection was recorded.
The findings in this study, showing a high prevalence of Trichophyton rubrum infections at both BSUTH (78.0%) and FMC Makurdi (69.0%) reflect a consistent pattern observed in previous research. Various studies, such as those by Kumar et al. (2021) and Mishra et al. (2022), report similarly high infection rates in hospital-based settings. A statistically significant difference between the infection rates at BSUTH and FMC Makurdi. 
 This is however higher compared to the reported in by Shinkafi et al. (2016) who recorded 26.0% in Sokoto, 25.49% in India by Aruna et al. (2020) and slightly higher than 70.36% prevalence recorded by Tyona et al. (2024) among health centers in Benue State. The reason for this may be linked to several factors such as the host socioeconomic characteristics (age, gender, family size, individualistic and communal life style), over-crowding, geography, level of hygiene practice, nature of school infrastructure and amenities, locality, climate, affinity for contact sports, frequent contact and nature of health care system that facilitate the transmission of fungal infections.
The prevalence of Trichophyton rubrum infections across BSUTH and FMC Makurdi remains alarmingly high (73.5%), reflecting both local and global epidemiological trends. Recent studies confirm that dermatophyte infections are increasing worldwide, with antifungal resistance emerging as a major public health concern (Kruithoff et al., 2024). This situates the findings from Benue State within a broader global context, underscoring the urgency of improved surveillance and treatment strategies. The overall prevalence of 73.5% indicates that dermatophytosis is widespread in Benue State. This could be due to: Climatic conditions: Warm and humid environments favor fungal growth and transmission. Limited access to antifungal treatments: In resource-limited settings, patients may rely on traditional remedies or incomplete treatment courses, leading to persistent infections. Poor hygiene practices: Shared clothing, footwear, and bedding can facilitate transmission.
The high prevalence of Trichophyton rubrum (73.5%) observed in this study aligns with previous research indicating its dominance in dermatophytic infections. Studies by Gupta et al. (2021) and Havlickova et al. (2020) reported T. rubrum as the most common causative agent of superficial fungal infections, accounting for 60–80% of cases in different populations. The current findings reinforce the global epidemiological trend of T. rubrum as a predominant pathogen, particularly in tropical regions where warm and humid conditions favor fungal growth (Zhan & Liu, 2022). However, variations in prevalence rates may arise due to differences in study populations, diagnostic methods, and environmental factors. For instance, a study by Nweze et al. (2023) in Nigeria reported a slightly lower prevalence (65%), possibly due to regional climatic differences or variations in hygiene practices.
The age-related prevalence showed significant variation in table 2 (χ² = 44.323, df = 4, p < 0.000). Adults aged 31–40 years were most affected in both hospitals, consistent with earlier reports that dermatophytosis peaks in young adults due to occupational exposure and communal living (Hay, 2017). More recent molecular studies highlight that T. rubrum adapts to host defenses through virulence factors that enhance persistence in keratinized tissues, particularly in active age groups (Arya et al., 2025). The highest prevalence among adults aged 31–40 years may be explained by:
Occupational exposure: Adults in this age group are more likely to be engaged in farming or manual labor, increasing contact with soil and organic matter, Active lifestyle: Increased sweating and use of communal facilities (e.g., gyms, workplaces) promote fungal spread.
Sex did not significantly influence infection rates (χ² = 0.466, df = 1, p = 0.495) in table 3. Both males and females were equally affected, aligning with global evidence that dermatophytosis is not sex-specific (Kumar et al., 2013). However, the rising incidence reported globally (Kruithoff et al., 2024) suggests that both sexes are increasingly vulnerable due to lifestyle changes and resistance patterns. The nearly equal distribution between males and females suggests:
Shared risk factors: Both sexes are exposed to similar environments and communal living conditions. Cultural practices: In Nigeria, both men and women often walk barefoot or wear open footwear, increasing exposure to dermatophytes.
In table 4, married individuals had the highest prevalence in both hospitals, suggesting household transmission. This supports earlier findings on shared living conditions as a risk factor (Elewski, 2000). The persistence of T. rubrum in communal environments is further explained by recent molecular insights into its ability to evade host immunity (Arya et al., 2025). The Married individuals had the highest prevalence, possibly due to: Household transmission: Close physical contact and shared items (towels, bedding) facilitate spread. Delayed treatment seeking: Married individuals may prioritize family needs over personal health, leading to untreated infections.
Occupational exposure was strongly associated with infection in table 5 (χ² = 15.081, df = 2, p = 0.001). Farmers were most affected at BSUTH, while students dominated at FMC. This reflects environmental and lifestyle differences, with soil exposure and overcrowded classrooms serving as major risk factors (Weitzman & Summerbell, 1995). The global rise in dermatophytosis incidence (Kruithoff et al., 2024) reinforces the need for occupational and school-based interventions.
In table 6, Secondary school attendees had the highest prevalence, consistent with overcrowded learning environments and poor hygiene practices (Havlickova et al., 2008). Recent findings suggest that T. rubrum thrives in such settings due to its ability to persist on surfaces and resist antifungal treatment (Arya et al., 2025).
In table 7, Itching was the most common symptom, followed by redness and scarring. These findings are consistent with classical dermatophytosis presentations (Gupta & Cooper, 2008). However, the global increase in resistant strains (Kruithoff et al., 2024) suggests that symptom persistence may increasingly reflect treatment failure rather than delayed diagnosis. 
This study found in table 8 that, the highest rates of T. rubrum infection were associated with the sharing of sponges, followed by towels and underwears. These results align with previous research, such as that by Verma et al. (2020) and Kumar et al. (2021), which showed that personal hygiene items frequently shared in communal settings are common vehicles for the transmission of T. rubrum infections. Sponges, in particular, were shown to carry the highest risk of transmission due to their direct contact with skin. The study underscores the importance of preventing the sharing of personal hygiene items in both healthcare and community settings. Public health education campaigns should target high-risk behaviors, such as the sharing of sponges and towels, to reduce the spread of T. rubrum. The statistical significance of this association (χ² = 6.261, p = 0.044) suggests that reducing the sharing of personal items is crucial in controlling dermatophyte infections.
Conclusion
Trichophyton rubrum infection remains highly prevalent among patients attending tertiary health facilities in Makurdi, Benue State, with an overall prevalence of 73.5%. The infection is strongly influenced by age, occupation, educational level, and hygiene-related practices such as sharing personal items. The findings underscore the significant burden of dermatophytosis in the region and the need for targeted public health interventions. Early diagnosis, improved hygiene, and effective treatment strategies are essential to reduce transmission and associated complications
Recommendations
Public awareness campaigns should be intensified to educate individuals on personal hygiene, especially avoiding the sharing of personal items like towels, underwear, and sponges.
Individuals should be encouraged to maintain proper body hygiene, keep skin dry, and wear breathable clothing, particularly in humid environments
Farmers, students, and other high-risk groups should be targeted with preventive interventions, including improved sanitation in schools and workplaces.
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