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ABSTRACT 

	[bookmark: _Hlk222078369]Background: Hepatitis C virus (HCV) infection is a significant public health challenge in Nigeria, contributing heavily to chronic liver disease, including cirrhosis and hepatocellular carcinoma. While recent data is emerging, national estimates indicate a varied, often underreported burden, particularly in localized, subnational, and high-risk populations. 
Methods: A descriptive cross-sectional study was conducted to investigate the prevalence and risk factors of Hepatitis C Virus (HCV) among 461 adults at nine primary healthcare centers in Plateau State, Nigeria, from December 2023 to September 2024. Using interviewer-administered questionnaires and third-generation ELISA for anti-HCV antibodies, polymerase chain reaction for confirmation and analyzed associations with potential risk factors with Chi-square and Fisher’s exact test with p<0.05 considered statistically significant. 
Results: The overall data revealed high (10.6%) burden Hepatitis C virus (HCV) infection among participants with several key socioeconomic and behavioral drivers that significantly linked to higher infection rates (p<0.05). This finding aligns with broader regional data in Nigeria, where some areas, particularly in the North Central region, exhibit double-digit prevalence rates significantly higher than the national average of ~1%. 
Conclusion: The high HCV prevalence in Plateau state signals a major public health crisis. To meet WHO 2030 elimination targets, the state must urgently implement community-specific screening, intensive risk-reduction education, and more robust referral pathways within the primary healthcare system.
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1. INTRODUCTION 
Hepatitis C virus (HCV) is a major global cause of chronic liver disease, resulting in approximately 50–71 million chronic infections and roughly 242,000 to 400,000 annual deaths, primarily from cirrhosis and hepatocellular carcinoma [1]. It is also the leading cause of liver transplantation [2,3] While modern, direct-acting antiviral (DAA) therapies can cure over 95% of infections, significant barriers to diagnosis and treatment remain a burden particularly in low- and middle-income countries [4,5] 

Hepatitis is fundamentally defined as inflammation of the liver tissue, often resulting from viral infections, excessive alcohol consumption, toxic substances, or autoimmune diseases leading to liver damage and fibrosis. Biochemically, this liver stress is indicated by elevated levels of liver enzymes, specifically ALT (Alanine Aminotransferase) and AST (Aspartate Aminotransferase), in the blood [6]
HCV is an enveloped, positive-sense single-stranded RNA virus belonging to the genus Hepacivirus within the family Flaviviridae [2,7,8]. Molecular characterization has identified eight major genotypes with multiple subtypes, which show distinct geographical distributions and variable responses to antiviral therapy. Genotypes 1 and 3 account for the majority of global infections and are associated with more severe liver disease outcomes [8].
Transmission of HCV occurs primarily through exposure to infected blood, commonly via unsafe injections, transfusion of unscreened blood products, illicit injection drug use, and unsafe medical or cosmetic procedures such as tattooing and scarification [1,3]. Sexual and intrafamilial transmission may also occur, particularly in the presence of mucosal disruption or coexisting sexually transmitted infections [9] 
Sub-Saharan Africa bears a significant but poorly quantified burden of hepatitis C virus (HCV) infection, with prevalence estimates in the general population ranging from 0.1% to 17.5%, often derived from studies with limited, high-risk, or regional focus. In Nigeria, while the national prevalence is not precisely known, estimates suggest about 2.2 million people are living with HCV, or roughly 1% to over 5% depending on the region. [10]
Population-level estimates are essential for effective public health planning and for monitoring progress towards the World Health Organization (WHO) goal of eliminating viral hepatitis as a public health threat by 2030 with the aim to reduce new chronic infections by 90% and mortality by 65% [11]
This study was designed to evaluate the seroprevalence of HCV infection and its driving risk factors among adults attending primary healthcare facilities across Plateau State, North-Central Nigeria, by updating epidemiological data, the study provides a foundation for developing more effective, targeted prevention and control strategies.

2. material and methods 
Study Design and Setting
A descriptive cross-sectional study was conducted among adults attending selected public primary healthcare facilities (PHCs) in Plateau State, North-Central Nigeria. Plateau State comprises 17 local government areas distributed across three senatorial districts—Northern, Central, and Southern—with an estimated population of over three million inhabitants.
Study Population and Sampling
A total of 461 consenting adults aged 18 years and above were recruited using a multistage sampling technique. Local government areas and PHCs were selected by simple random sampling. Participants were enrolled consecutively at general outpatient clinics during the study period.
Data Collection 
[bookmark: statistical-analysis]Data on socio-demographic characteristics and potential HCV risk factors were collected using a structured, interviewer-administered questionnaire.

Sample size Calculation
The minimum sample size was calculated using the following formula as documented by Naing and colleagues in 2022 [12].
 n =        Z 2 p q
      d2
Where
N= Minimum sample size 
Z= the standard normal deviation corresponding to 95% levels of significance (1.96)
The P= Prevalence rate of hepatitis C virus; local prevalence of 18.4% which was documented by Uchendu and co-workers[13].
q= 1 - p                        

              
d= Degree of accuracy desired, set at 5%.
Calculation
N =1.96 2 x 0.184 x 0.816
0.05 2
 N= 230.72 = 231
15% of the minimum sample size of 231 was added to the calculated sample size.  15% of 231=34.65. 34.65+231=265.65.
Therefore 461 patients were recruited for the study.
Sample Collection and Laboratory Analysis
Five milliliters of venous blood were collected aseptically into EDTA tubes. Plasma was separated by centrifugation and stored at −20°C until analysis. Anti-HCV antibodies were detected using a third-generation ELISA kit (DIA.PRO Diagnostics, Italy), following the manufacturer’s instructions. The HCV core gene were targeted and amplified using the Luna Universal One-Step RT-qPCR Kit (New England BioLabs, Germany) following the manufacturers’ reaction step procedures similar to that of Mawuli and colleagues [14] for all the ELISA positive samples which were confirmed HCV-RNA positive.
  





Statistical Analysis
[bookmark: ethical-considerations]Data were analyzed using statistical software. Associations between HCV seropositivity and categorical variables were assessed using chi-square or Fisher’s exact tests as appropriate. Statistical significance was set at p < 0.05.
3. results 
Seroprevalence of Hepatitis C Virus Infection
Out of the 461 participants screened for hepatitis C virus antibodies using a third-generation ELISA, 49 tested positive, giving an overall HCV seroprevalence of 10.6%. The remaining 412 participants (89.4%) were seronegative (Table 1). This finding indicates a substantial burden of HCV infection among adults accessing primary healthcare services in Plateau State.
Association between HCV Infection and Socio‑Demographic Characteristics
The distribution of HCV seropositivity across socio‑demographic variables is presented in Table 2. Age was significantly associated with HCV infection (χ² = 32.65, p = 0.001). The highest seroprevalence was observed among participants aged over 67 years (40.0%), followed by those aged 38–47 years (14.6%). Participants aged 28–37 years had the lowest seroprevalence (4.3%).
Although males had a higher seroprevalence than females (13.8% vs. 9.1%), this difference was not statistically significant (p = 0.119). Occupation was significantly associated with HCV infection (χ² = 9.71, p = 0.021), with the highest prevalence observed among self‑employed participants (13.4%), while students had the lowest prevalence (2.3%).
Marital status also showed a statistically significant association with HCV infection (χ² = 14.29, p = 0.003). Participants in polygamous marriages had the highest seroprevalence (26.5%), followed by those in monogamous marriages (11.7%), while single participants had the lowest prevalence (4.7%).
Association between HCV Infection and Identified Risk Factors
Table 3 shows the relationship between selected behavioural and clinical risk factors and HCV seropositivity. Illicit injection drug use was significantly associated with HCV infection, with a seroprevalence of 27.3% among participants with a history of injection drug use compared with 9.3% among those without such history (p = 0.001).
Participants who reported a previous history of HCV infection had a significantly higher seroprevalence (36.1%) compared to those without such history (8.5%) (p = 0.001). A prior history of sexually transmitted infections was also significantly associated with HCV infection (16.7% vs. 9.2%; p = 0.038).
Unsafe body modification practices were important risk factors. HCV seroprevalence was significantly higher among participants with a history of                                                                                                                                                                                                                                                                                                                                                                            tattooing or scarification (21.7%, p = 0.001) and ear piercing (16.1%, p = 0.001). In addition, sharing of toothbrushes within households was significantly associated with HCV infection (20.9% vs. 9.6%; p = 0.021).
Having a spouse who was HCV positive was strongly associated with HCV infection, with a seroprevalence of 40.9% among exposed participants (p = 0.001). No statistically significant associations were observed with blood transfusion, surgery, multiple sexual partners, condom use, haemodialysis, or HIV infection (p > 0.05).
 Independent Risk Factors for HCV transmission.
Table 4 shows the multiple logistic regression of demographic factors significantly associated with HCV seropositivity. Only the age groups were found to be independently associated with HCV infection (p-value < 0.05).
Table 5 shows multiple logistic regression of risk factors significantly associated with HCV infection. Only history of past HCV infection was an independent risk factor (p = 0.007), which implies that past history of HCV infection independently increased HCV infection risk > 3-fold (adjusted odd ratio (aOR) of 3.389).
Table 6 shows multiple logistic regression of the two significant risk factors independently associated with HCV transmission, age groups and past history of HCV infection respectively. The history of previous HCV infection with AOR of 5.95, indicating stronger predictor of HCV infection.    











Table 1.	Seroprevalence of Hepatitis C Virus infection among study participants
	HCV Serostatus
	Frequency (n = 461)
	Percentage (%)

	Positive
	49
	10.6

	Negative
PCR positive
	412
49
	89.4
100




Table 2. Association between socio‑demographic characteristics and HCV seropositivity
	Variable
	HCV Positive n (%)
	HCV Negative n (%)
	χ²
	p‑value

	Age group (years)
	
	
	32.65
	0.001

	18–27
	9 (6.3)
	133 (93.7)
	
	

	28–37
	5 (4.3)
	111 (95.7)
	
	

	38–47
	12 (14.6)
	70 (85.4)
	
	

	48–57
	8 (12.9)
	54 (87.1)
	
	

	58–67
	5 (14.7)
	29 (85.3)
	
	

	>67
	10 (40.0)
	15 (60.0)
	
	

	Gender
	
	
	2.42
	0.119

	Male
	21 (13.8)
	131 (86.2)
	
	

	Female
	28 (9.1)
	281 (90.9)
	
	

	Occupation
	
	
	9.71
	0.021

	Self‑employed
	36 (13.4)
	232 (86.6)
	
	

	Student
	2 (2.3)
	85 (97.7)
	
	

	Civil servant
	8 (13.1)
	53 (86.9)
	
	

	Others
	3 (6.7)
	42 (93.3)
	
	

	Marital status
	
	
	14.29
	0.003

	Monogamous
	32 (11.7)
	242 (88.3)
	
	

	Polygamous
	9 (26.5)
	25 (73.5)
	
	

	Single
	6 (4.7)
	123 (95.3)
	
	

	Widowed
	2 (8.3)
	22 (91.7)
	
	

	

	
	
	
	




Table 3. Association between selected risk factors and HCV seropositivity

	Risk factors
	
	ELISA      Result
	
	ꭓ2
	p-value

	
	Positive
	Negative
	 
	 

	
	Yes
	No
	Yes
	No
	 
	 

	Past illicit Injection
	9(27.3%)
	40(9.3%)
	24(72.7%)
	388(90.7%)
	10.365
	0.001

	 Previous Blood Transfusion
	6(13.3%)
	43(10.3%)
	39(86.7%)
	373(89.7%)
	0.384
	0.536

	History of HCV
	13(36.1%)
	26(8.5%)
	23(63.9%)
	389(91.5%)
	26.692
	0.001

	History of Jaundice  
	6(20.7)
	43(10.0%)
	23(79.3%)
	389(90.0%)
	3.297
	0.069

	History of Surgery
	10(12.5%)
	39(10.2%)
	70(87.5%)
	342(89.8%)
	0.357
	0.550

	Multiple Sexual Partners
	6(15.0%)
	43(10.2%)
	34(85.0%)
	378(89.8%)
	0.881
	0.348

	Use of Condom
	2(5.6%)
	47(11.1%)
	34(94.4%)
	378(88.9%)
	1.058
	0.304

	Previous STD
	15(16.7%)
	34(9.2%)
	75(83.3%)
	337(90.8%)
	4.291
	0.038

	History of Tattooing
	15(21.7%)
	34(8.7%)
	54(78.3%)
	358(91.3%)
	10.544
	0.001

	Ear piercing
	23(16.1%)
	26(8.2%)
	120(83.9%)
	292(91.8%)
	6.494
	0.001

	Sharing Razor Blade
	10(7.9%)
	39(11.6%)
	116(92.1%)
	296(88.4%)
	1.323
	0.250

	Spouse HCV Positive
	9(40.9%)
	40(9.1%)
	13(59.1%)
	399(90.9%)
	22.299
	0.001

	Sharing Toothbrushes
	9(20.9%)
	40(9.6%)
	34(79.1%)
	378(90.4%)
	5.298
	0.021

	History of Haemodialysis
	4(19.0%)
	45(10.2%)
	17(81.0%)
	395(89.8%)
	1.642
	0.200

	Haircut Shaving  
	10(17.5%)
	39(9.7%)
	47(82.5%)
	365(90.3%)
	3.274
	0.070

	HBV Infection
	6(15.0%)
	43(10.2%)
	34(85.0%)
	378(89.8%)
	0.881
	0.348

	Diagnosed with HIV
	0(0.0%)
	49(11.1%)
	18(100.0%)
	394(88.9%)
	-
	0.240f

	Police Cell or Prison
	1(14.3%)
	48(10.6%)
	6(85.7%)
	406(89.4%)
	-
	0.547f

	IDP Camp
	1(50.0%)
	48(10.5%)
	1(50.0%)
	411(89.5%)
	
	0.201f

	fFisher’s exact test
	 
	 
	 
	 
	 
	 





















Table 4: Multiple logistic regression of demographic factors significantly associated with hepatitis C acquisition

	Factors
	AOR
	95% C.I.for (AOR)
	p-value

	
	
	Lower
	Upper
	

	Age group
	
	
	
	

	18-27
	0.185
	0.057
	0.601
	0.005

	28-37
	0.081
	0.023
	0.287
	0.000

	38-47
	0.269
	0.092
	0.783
	0.016

	48-57
	0.224
	0.069
	0.727
	0.013

	58-67
	0.268
	0.074
	0.966
	0.044

	>67
	1
	
	
	

	Marital status
	
	
	
	

	Monogamous
	2.433
	0.508
	11.658
	0.266

	Polygamous
	5.297
	0.962
	29.161
	0.055

	Single
	1.615
	0.261
	10.004
	0.607

	Others
	1
	
	
	

	Occupation
	
	
	
	

	Self-employed
	1.543
	0.429
	5.549
	0.506

	Student
	0.467
	0.064
	3.387
	0.451

	Civil servant
	1.788
	0.406
	7.878
	0.443

	Unemployed
	1
	
	
	


AOR – Adjusted Odd Ratio





Table 5: Multiple logistic regression of risk factors significantly associated with hepatitis C virus acquisition.

	Factors
	AOR
	95% C.I.for (AOR)
	p-value

	
	
	Lower
	Upper
	

	Past Illicit Injection
	
	
	
	

	Yes
	1.513
	0.573
	3.997
	0.404

	No
	1
	
	
	

	History of HCV
	
	
	
	

	Yes
	3.389
	1.393
	8.243
	0.007

	No
	1
	
	
	

	History of Tattooing
	
	
	
	

	Yes
	1.824
	0.854
	3.897
	0.121

	No
	1
	
	
	

	Ear piercing
	
	
	
	

	Yes
	1.566
	0.806
	3.044
	0.186

	No
	1
	
	
	

	Spouse HCV Positive
	
	
	
	

	Yes
	2.563
	0.845
	7.774
	0.096

	No
	1
	
	
	

	Sharing Toothbrushes
	
	
	
	

	Yes
	1.232
	0.471
	3.222
	0.670

	No
	1
	
	
	


AOR – Adjusted Odd Ratio




Table 6: Multiple logistic regression of significant risk factors independently associated with HCV transmission.

	Factors
	AOR
	95% C.I.for (AOR)
	p-value

	
	
	Lower
	Upper
	

	Age group
	
	
	
	

	18-27
	0.119
	0.040
	0.351
	0.001

	28-37
	0.067
	0.019
	0.234
	0.001

	38-47
	0.288
	0.101
	0.823
	0.020

	48-57
	0.186
	0.058
	0.595
	0.005

	58-67
	0.268
	0.073
	0.979
	0.046

	>67
	1
	
	
	

	
History of Hepatitis C virus infection
	
	
	
	

	Yes
	5.936
	2.586
	13.623
	0.001

	No
	1
	
	
	


AOR – Adjusted Odd Ratio

DISCUSSION
[bookmark: seroprevalence-of-hcv-infection]This study provides updated population-based data on the seroprevalence and risk factors of hepatitis C virus (HCV) infection among adults accessing primary healthcare services in Plateau State, North-Central Nigeria [15,16]. The overall seroprevalence of 10.6% observed in this study is considerably higher than the national pooled estimate for Nigeria and the global average, underscoring a substantial and persistent public health burden in the region [17].
Seroprevalence of HCV Infection
The HCV seroprevalence reported in this study exceeds those documented in several Nigerian studies conducted among blood donors, pregnant women, and selected outpatient populations, where prevalence rates generally ranged between 1.1% and 6.9% [18,19, 20]. However, our finding is consistent with earlier reports from Plateau State and neighboring regions that documented higher prevalence rates among general or community-based populations. The variation in reported prevalence across studies may be attributed to differences in study populations, geographical coverage, diagnostic methods, and the use of more sensitive third-generation ELISA assays in the present study.
[bookmark: Xe9df57ea66f80784e5e44b000bded3a49d89bab]The persistently high prevalence observed in Plateau State suggests ongoing community-level transmission and highlights gaps in screening, prevention, and linkage-to-care services at the primary healthcare level. This finding reinforces the need for state-wide surveillance strategies that extend beyond traditionally studied high-risk groups.
Socio-Demographic Determinants of HCV Infection
Age was a significant determinant of HCV seropositivity, with prevalence increasing progressively with advancing age and peaking among participants older than 67 years [21, 16]. This pattern has been widely reported in both Nigerian and international studies and may reflect cumulative lifetime exposure to risk factors, as well as historical exposure to unsafe medical practices before the implementation of stringent blood safety and injection control measures. The elevated prevalence among older adults also aligns with the concept of a cohort effect, whereby individuals born during periods of limited infection prevention practices remain disproportionately affected.
Occupation was significantly associated with HCV infection [22], with the highest prevalence observed among self-employed participants, predominantly farmers and informal traders. Although healthcare-related occupations are traditionally considered high-risk, the findings of this study suggest that informal occupational activities, potentially involving unsafe sharps use, traditional practices, or limited access to health education, may contribute to HCV transmission. This observation warrants further investigation in future studies.
[bookmark: behavioural-and-clinical-risk-factors]Marital status emerged as a significant predictor of HCV infection, with the highest prevalence observed among individuals in polygamous marriages. This may reflect increased likelihood of intrafamilial or sexual transmission, particularly in settings where awareness of HCV transmission routes is limited and access to sexually transmitted infection (STI) diagnosis and treatment services is suboptimal.
Behavioural and Clinical Risk Factors
Illicit injection drug use was strongly associated with HCV seropositivity in this study [23]. Although injection drug use has traditionally been underreported in Nigeria, the significant association observed suggests a potentially growing contribution of this transmission route, consistent with global trends. The high efficiency of HCV transmission through shared needles and syringes underscores the need for targeted harm-reduction strategies, even in settings where injection drug use prevalence is perceived to be low.
A previous history of HCV infection was also significantly associated with current seropositivity [24]. This finding may reflect reinfection following spontaneous clearance or incomplete treatment, as well as limitations in access to confirmatory nucleic acid testing and curative direct-acting antiviral therapy. The lack of structured referral and follow-up systems at the primary healthcare level may contribute to persistent infection and onward transmission.
[bookmark: X05015d8b64a3d88a7572cd425bf4e4e81766d51]Participants with a history of sexually transmitted infections had a significantly higher prevalence of HCV infection. Mucosal disruption associated with STIs may facilitate sexual transmission of HCV, particularly in the presence of high-risk sexual practices. This finding supports the integration of HCV screening into existing STI prevention and treatment programs.
Unsafe Body Modification and Household Practices
Tattooing, scarification, and ear piercing were significant risk factors for HCV infection in this study [25]. These procedures were largely performed in informal settings using unsterilized instruments, highlighting the role of unsafe cultural and cosmetic practices in HCV transmission. Similar associations have been reported in previous Nigerian and international studies. Strengthening regulation, supervision, and community education regarding safe body modification practices is therefore critical.
Sharing of toothbrushes within households was significantly associated with HCV seropositivity. This practice facilitates intrafamilial transmission through contact with blood from gingival bleeding or oral lesions. The finding underscores the importance of public health education on avoiding the sharing of personal items that may be contaminated with blood.
[bookmark: non-significant-risk-factors]Having an HCV-positive spouse was one of the strongest predictors of infection in this study [26]. Although sexual transmission of HCV is generally inefficient, repeated exposure, presence of STIs, and microtrauma during sexual activity may increase transmission risk within couples [27]. This highlights the need for partner screening and counselling as part of comprehensive HCV control strategies.
Independent Risk Factors
Age groups and history of HCV infections were independent risk factors identified [24].  There were lower odds of HCV risk among age group 18-67 years compared to > 67 years suggesting higher HCV risks among > 67 years age group [24]. 
An adjusted odd ratio (aOR) of 3.389 for history of HCV infection implies that there was a > 3 time’s odds/risk of identifying HCV infection among participants with history of HCV infection compared with those without it; this suggest HCV infection strongly predicts current infection risks in Plateau State communities.
Non-Significant Risk Factors
No statistically significant associations were observed between HCV infection and blood transfusion, surgery, hemodialysis, multiple sexual partners, condom use, or HIV infection [28, 29]. The lack of association with blood transfusion likely reflects improvements in blood screening practices in Nigeria over the past two decades. However, continued vigilance is required to maintain transfusion safety standards.

4. Conclusion
Our study revealed a high seroprevalence of hepatitis C virus infection among adults attending primary healthcare facilities in Plateau State, Nigeria, indicating a significant and ongoing public health challenge. Multifaceted range of sociodemographic and behavioral determinants are drivers for the transmission of the HCV; blood-to-blood contact remains the primary mechanism which significantly elevate infection odds. Thus, strengthening community-based screening, improving health education on risk reduction, cultural practices, and establishing effective referral pathways for diagnosis and treatment within the primary healthcare system are essential steps toward achieving the WHO 2030 hepatitis elimination targets
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