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Abstract 
Despite extensive research on human papilloma virus (HPV) prevalence in various regions of the 
country, there is limited data on its molecular characterization and associated risk factors among 
women of childbearing age in Jigawa State. This study aimed to evaluate the molecular characterization 
of HPV strains among women attending gynaecology clinics in Jigawa State.  
A cross-sectional study was conducted among women of childbearing age, where cervical swab samples 
were collected and analysed using molecular techniques for HPV detection and genotyping. 
Additionally, socio-demographic and behavioural data were obtained through structured questionnaires 
to evaluate potential risk factors.  The findings revealed a significant prevalence of HPV infection 
among the study population, with multiple high-risk HPV strains identified. Several risk factors, 
including early sexual debut, multiple sexual partners, poor personal hygiene, and lack of HPV 
vaccination, were significantly associated with HPV infection. The study concludes that HPV infection 
is prevalent among women of childbearing age in Jigawa State, with the presence of high-risk HPV 
genotypes posing a potential threat for cervical cancer development. The results obtained highlight the 
urgent need for enhanced HPV screening programs, increased public awareness, and the 
implementation of targeted vaccination and preventive measures to reduce the burden of HPV-related 
diseases in the region. 
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INTRODUCTION  
Human papillomavirus (HPV) is an infectious microorganism mainly spread through sexual 
activity (Yu Chen et al., 2025). To date, more than 200 different strains have been identified, 
with over 40 specifically linked to genital infections that are sexually transmissible (Yu Chen 
et al., 2025). HPV is categorized into low-risk types, which cause benign genital warts, and 
high-risk types, which contribute to cervical, anal, penile, and oropharyngeal cancers 
(Bartosik et al., 2022). If the infection persists, it can lead to precancerous changes or cervical 
cancer (Bartosik et al., 2022). 
 
Cervical cancer ranks as the fourth most prevalent cancer among women worldwide, 
representing a serious risk to their health. Although there have been progressions in HPV 
screening and vaccination initiatives that have helped to lower the incidence of the disease, 
the prevalence and severity of cervical cancer continue to be high. While many HPV infections 
clear on their own, a portion can persist and develop into malignancies, resulting in varied 
prognoses for patients with intermediate to advanced cervical cancer stages (Qiang et al., 
2025). 
 
Globally, HPV prevalence varies, with Africa reporting the highest prevalence at 22.1% (Wong 
et al., 2022). In Nigeria, reported HPV prevalence ranges from 10% in Port Harcourt (Harris et 
al., 2022) to 37% in Abuja (Adoga et al., 2021). Comprehensive examination of the challenges 
surrounding cervical cancer in Nigeria reveals a substantial burden shaped by economic 
constraints, limited public awareness, cultural and religious obstacles, and a weak healthcare 
system (Adoga et al., 2021; Harris et al., 2022; Wong et al., 2022). Although steps have been 
taken to align with the WHO’s 2030 goal for cervical cancer elimination, advancement remains 
slow due to restricted access to screening services and ineffective policy execution (Kafor et 
al., 2025). Several factors influence HPV prevalence, including young age, high-risk sexual 
behavior, illiteracy, low socioeconomic status, and impaired immunity (Qiang et al., 2025). 
Higher prevalence rates are observed among at-risk populations, such as sex workers, men 
who have sex with men, and women with gynecological symptoms (Kafor et al., 2025).  
 
The current study aims to fill a significant gap in understanding the prevalence of Human 
Papillomavirus (HPV) specifically among women of childbearing age in Jigawa State, by not 
only determining HPV prevalence but also analyzing the correlation between various risk 
factors—such as socioeconomic status, education, sexual behavior, and healthcare access. 
Ultimately, the study seeks to enrich the existing knowledge on HPV and cervical cancer, 
supporting public health strategies to reduce morbidity and mortality associated with HPV in 
Nigeria, while addressing unique community challenges to improve health outcomes.  
 
MATERIALS AND METHODS  
 
Research Design  
The study was a laboratory-based cross-sectional conducted from June, 2022 to December, 
2022 in which prevalence of HPV infection and it’s risk factors of HPV among women of child 
bearing age women in Jigawa State was examined. It was a hospital-based cross-sectional 
study in three senatorial zones, involving specialist and general hospitals treating gynecology 
and ART patients. 
 
Study area  
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The study was conducted in Jigawa State, Nigeria, which has 27 local governments and a 
population of 3.7 million. Jigawa indigenous people are predominantly Hausa and Fulani, 
however, the state is culturally homogenous.  
 
Sample size  
The sample size for this study was determined using a statistical formula (Charan & Biswas  
2013), and the expected prevalence used for the calculation was based on the prevalence 
reported by (Magaji et al., 2019). 
The formula n=Z2PQ/d2 was used to derive the desired sample size. Where n is the desired 
sample size, P is 8.7% the prevalence rate in Kaduna (Magaji et al,2019), Q is 1-P, Z is 1.96; 
standard error, d is the level of statistical significance (0.05). A P-value of 8.7% will be used 
representing HPV prevalence in Kaduna state.  

𝑛 =
𝑍2𝑃𝑄

𝑑2
 

Z2 = normal distribution 95% = 1.96  
Hence, the sample size for this study was 126 women of child bearing age Jigawa State, 
Nigeria. 
 
Data Collection 
A semi-structured questionnaire was administered by trained personnel to get the socio-
demographic, sexual/reproductive characteristics and clinical history from the consented 
participant. 
 
Sample Collection 
Qualified midwives conducted sample collection following a standardized protocol (Young 
et al. 2025). After visual inspection of the vulva, a sterile speculum was inserted, and cervical 
scrapings were obtained using a sterile cytobrush from 126 women (42 per senatorial zone 
hospital). The collected samples were rinsed in phosphate-buffered saline (PBS), divided into 
two equal parts, and stored at -20°C until analysis (Young et al. 2025). 
 
Screening of Samples  
Samples and reagents were brought to room temperature (25°C) before testing for HPV 
antigen using an enzyme-linked immunosorbent assay (ELISA) with one part of the stored 
sample (Young et al. 2025). 
 
Assay Principle and Procedure 
The ELISA test relies on antigen-antibody interactions. Microplates coated with recombinant 
virus-like particles (VLPs) from HPV types 6, 11, 16, and 18 detect type-specific antibodies in 
human samples. A secondary HRP-conjugated antibody and a colorimetric substrate enable 
visual identification of positive samples based on optical density (OD) readings (Alisa, et al., 
2025). 
 
The ELISA procedure followed the manufacturer’s instructions. Samples were loaded into 
wells along with controls and incubated with HRP-conjugate reagent. Washing steps were 
performed, followed by the addition of enzyme substrate and chromogen for color 
development. Absorbance was read at 450 nm, with background correction at 620 nm. Results 
were interpreted based on OD values, and positive samples were stored for polymerase chain 
reaction (PCR) genotyping (Alisa, et al., 2025). 
 
Molecular Analysis 
HPV DNA Detection and Genotyping 
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PCR was used to detect HPV DNA in antigen-positive samples. DNA was extracted using a 
commercial kit and amplified using primers targeting the E6/E7 gene region. PCR conditions 
included an initial denaturation at 95°C, followed by 40 cycles of amplification, with final 
elongation at 72°C. PCR products were analyzed via agarose gel electrophoresis (Qossim et 
al., 2023). 
 
Genomic DNA Extraction and Purification 
Genomic DNA was extracted using the AccuPrep Genomic DNA extraction kit, following 
standard procedures including cell lysis, RNase treatment, protein precipitation, and ethanol 
washing. Purified DNA was stored at 4°C. Further purification was performed using the Mo 
Bio PowerClean Pro DNA Clean-Up Kit (Sadiq et al., 2024). 
 
Agarose Gel Analysis 
Extracted DNA was mixed with loading dye and run on 1% agarose gel at 100 V for 30 
minutes. The gel was visualized under UV light, using a DNA ladder as a reference (Sadiq et 
al., 2024). 
 
Primer Design  
Gene sequences were obtained from National Center for Biotechnology Information (NCBI), 
and primers were validated using Fast PCR software. The sequence of the genes was taken 
from NCBI  
181(5ʹ-GTCTACAACATGACAAACAAAAACAAATGC) and 182(5ʹ-
TTTTCCAGTATCCCGCTATCGTCAACGC) with 599 base pair and 56oC melting 
temperature was adopted from a research journal (Güssow and Clackson. 2012) and validated 
using software as reported Kalendar et al., (2017); Oni et al., (2018).  
 
Gene Amplification 
HPV E6/E7 genes were amplified using PCR with specific primers. The reaction mix included 
genomic DNA, primers, master mix, and deionized water. PCR was conducted in a thermal 
cycler with 35 cycles of denaturation (94°C), annealing (61°C), and extension (72°C) (Qossim 
et al., 2023). 
 
Sequencing and Analysis: 16S rRNA gene sequencing was performed using an ABI Prism 
Genetic Analyzer. Sequences were edited, compared using BLAST, and analyzed with MEGA 
software (Liman et al., 2024). 
 
Detection of Regulon Gene for Oxidative Stress 
Multiplex PCR was used to detect HPV E6/E7 genes. PCR products were electrophoresed on 
1.5% agarose gel, stained with ethidium bromide, and visualized under UV light. Amplicon 
sizes were compared to a DNA marker (Qossim et al., 2023). 
 
Data Analysis 
Data were entered into Microsoft Excel and analyzed using SPSS Version 20, with results 
presented as proportions and percentages. 
 
 
RESULTS  
 
Socio-Demographic Characteristics and Prevalence of HPV Among Women of 
Childbearing Age (n=126) 
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This study investigated the molecular detection and risk factors of genital HPV among women 
of childbearing age in Jigawa State, Nigeria, using selected hospitals across three senatorial 
districts. Among age groups, it can be seen in table 1 that 3 (6.67%) young adults, 6 (15.4%) 
middle-aged adults, and no older adults tested positive for HPV, with a statistically significant 
association (p = 0.027). Middle-aged adults had the highest prevalence. For marital status, 
HPV positivity was 7.14% among married women, 6.25% among singles, and 7.69% among 
widowed/divorced women, with no significant association (p = 0.985). Educational status 
also showed no significant difference (p = 0.231), though HPV prevalence was 4.76% among 
women without formal education and 8.33% among those with formal education. Years of 
marriage showed a significant association (p = 0.001), with the highest prevalence (40%) 
among women married for 20+ years. Similarly, age at coitarche was significantly associated 
with HPV prevalence (p = 0.034), with the highest rate (11.90%) among those initiating sexual 
activity before age 15. 
 
Table 1: Socio-Demographic Characteristics and Prevalence of HPV Among Women of 
Childbearing Age (N=126) 

Variable  No. of patients (%) HPV positive p-value 

Age group   
 

Young adults 45(35.7) 3(6.67) 
0.027 Middle age adults 39(34.0) 6(15.4) 

Old age adults 42(33.3)  

Marital status    
Married  84(66.7) 6(7.14) 

0.985 
Single  16(12.7) 1(6.25) 

Widowed/divorced  26(20.6) 2(7.69)  
Educational status    
No formal education 42(33.3) 2(4.76) 

0.231 
Formal education 84(66.7) 7(8.33) 

Years of marriage     
Less than 10 62(49.2) 3(4.84) 

0.001 10 t0 20 54(42,9) 2(3.70) 

 20 and above 10(7.9) 4(40.0) 

Age at coitarche    
Less than 15 42(33.3) 5(11.90) 

0.034 15-25 45(35.7) 2(4.44) 

25 and above 39(34.0) 2(5.13) 

 
Comparison of ELISA and PCR Test Results for HPV Detection 
Table 2 illustrates the results of HPV detection using ELISA and PCR testing methods. Table 
2 shows that out of the 126 samples tested with PCR, 17 (13.5%) were positive for HPV, while 
109 (86.5%) tested negative. In contrast, ELISA testing identified 9 (7.1%) samples as HPV 
positive and 117 (92.9%) as HPV negative. These results highlight a higher detection rate of 
HPV positivity with PCR compared to ELISA, which may reflect the differences in the 
sensitivity and specificity of the two testing methods.  Also, as shown in Figures 1, 2, and 3, 
out of the 126 samples screened, 9 were positive for the HPV antigen. A total of 18 samples, 
both positive and negative for HPV antigen, were subjected to Polymerase Chain Reaction 
(PCR) to detect the viral DNA and identify genotypes. Among the 18 samples analysed, 16 
were successfully tested for HPV DNA using consensus primers targeting the E6/E7 genes. 
 
Table 2: Comparison of ELISA and PCR Test Results for HPV Detection 
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Category 

Test ELISA (ug/mL)       Tested PCR (bp) 

Frequency Percentage Frequency Percentage 

Total Tested 126 100.00% 126 100.00% 

HPV Positive 9 7.10% 17 13.50% 

HPV Negative 117 92.90% 109 86.50% 

 
Risk Factors for HPV Prevalence Among Women of Childbearing Age 
Table 3 presents the analysis of risk factors associated with HPV prevalence among women 
of childbearing age. Age was not significantly related to HPV infection risk (P = 0.077; OR = 
0.379, 95% CI: 0.08–1.754). However, having multiple sexual partners significantly increased 
the likelihood of infection (P = 0.032; OR = 5.350, 95% CI: 1.159–24.706), indicating a fivefold 
higher risk. Parity was associated with a reduced risk of HPV infection (P = 0.041; OR = 0.614, 
95% CI: 0.384–0.979), while a history of STIs significantly increased risk (P = 0.015; OR = 6.069, 
95% CI: 1.426–25.822). Early sexual debut also emerged as a strong predictor, with women 
initiating intercourse at a younger age being seven times more likely to contract HPV (P = 
0.016; OR = 7.276, 95% CI: 1.442–36.709). Other factors, including marital status, contraceptive 
use, STI symptoms, non-formal education, and early marriage, were not significantly linked 
to HPV infection. While HIV status showed a marginal association (P = 0.089), it was not 
statistically significant. In conclusion, multiple sexual partners, a history of STIs, and early 
sexual initiation were key risk factors for HPV infection. These findings emphasize the need 
for targeted prevention strategies, particularly for high-risk groups. 

 
Fig 1. Agarose gel electrophoresis Image of HPV DNA genotyping.  Numbers are samples ID 

 



Genetic Analysis of Human Papiloma Virus among Women of Childbearing Age in Jigawa State Nigeria 

J. F. Ibitoye et al, DUJOPAS 11 (4a): 187-197, 2025                                                                                      193 
 

 
 
Fig 2 Agarose gel electrophoresis Image of HPV DNA genotyping  

 
Table 3: Risk Factors for HPV Prevalence Among Women of Childbearing Age 
 Univariable Analysis Multivariable Analysis 
Variable P-Value OR (95%CI) P-Value OR (95%CI) 

Age (Year) 0.077 0.379(0.08 to 1.754)   0.158 5.350(1.159 
  

Multiple Sex Partner 0.032** 0.512(0.13 to 2.023)   
 

1st Delivery at Under Age 0.340 0.614(0.38 to 0.979) 
  

 
Parity 0.041** 6.069(1.42 to 25.82)  

  
STIs 0.015** 6.069 (1.43 to 25.82)   

 
PAP smear 0.240 3.556 (0.43 to 29.49)   

 
Symptom of STIs 0.873 1.125 (0.27 to 4.750)   

 
Contraceptive (Yes) 0.750 0.466 (0.15 to 3.950)   

 

Marital Status 0.925 0.923 (0.18 to 4.877)      0.860 
  

 

Non-Formal Educations 0.469 0.550 (0.10 to 2.77)   
 

Early Marriage 0.331 2.034 (0.48 to 8.52)   
 

Early age of 1st Intercourse 0.016** 7.276 (1.44 to 36.7)   
 

HIV 0.089 1.076(1.10 to 6.280) 
  

 

** significant at P<0.05 
 
DISCUSSION  
The findings of this study reveal key socio-demographic factors associated with HPV 
prevalence among women of childbearing age in Jigawa State, Nigeria. The significant 
association between age and HPV prevalence (p = 0.027), with middle-aged adults 15.4% 
having the highest infection rate, concurs with a study by Arbyn et al. (2020), which found 
that HPV prevalence peaks among women in their late 20s to early 30s due to accumulated 
exposure. However, this finding contradicts Bartosik et al. (2022), who reported that HPV 
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prevalence is highest among younger women, particularly those aged 15-25, due to increased 
cervical ectopy, which facilitates viral persistence. 
 
Marital status was not significantly associated with HPV prevalence (p = 0.985), aligning with 
the findings of Brondani et al. (2019), who noted that marital status alone does not determine 
HPV risk, as infection is largely driven by sexual behaviour. However, the lack of a significant 
difference among married, single, and widowed/divorced women contrasts with Chao et al. 
(2018), who found that divorced and widowed women had higher HPV prevalence, possibly 
due to increased chances of multiple partnerships post-marriage. 
 
Similarly, educational status showed no significant association with HPV prevalence (p = 
0.231), these findings are in agreement with Chao et al. (2018), who reported that formal 
education does not necessarily reduce HPV risk. However, the higher prevalence among 
educated women contradicts Gargano et al. (2017), who found that educated women were 
more likely to seek preventive measures, reducing infection rates. Years of marriage exhibited 
a significant association with HPV prevalence (p = 0.001), with the highest rate (40%) found 
among women married for over 20 years. This finding is in accordance with Burchell et al. 
(2016), who reported that long-term monogamous relationships do not necessarily protect 
against HPV, particularly if one partner has prior exposure. 
 
The association between early age at coitarche and HPV prevalence (p = 0.034) aligns with 
Gravitt (2017), who found that early sexual debut increases susceptibility to persistent HPV 
infection due to immature cervical epithelium. Similarly, Hammou et al. (2019) confirmed that 
women who initiate sex before age 15 have a higher lifetime risk of HPV infection. Overall, 
these findings highlight the importance of HPV prevention strategies, particularly targeting 
middle-aged women, those with prolonged marital exposure, and those with early sexual 
debut. 
 
The comparison of ELISA and PCR test results for HPV detection in this study demonstrates 
differences in the sensitivity of these diagnostic methods. PCR detected HPV in 17 (13.5%) of 
the 126 samples, whereas ELISA identified only 9 (7.1%) as positive. This finding concurs with 
Gravitt (2017), who reported that PCR-based methods are more sensitive for HPV detection 
due to their ability to amplify viral DNA, whereas ELISA detects antibodies or antigens, which 
may not always be present during early infection. The higher detection rate of HPV with PCR 
is also in agreement with Einstein et al. (2002), who found that PCR could identify latent HPV 
infections that serological tests like ELISA might miss. This is particularly important in 
populations with low viral loads, where PCR can detect even minute amounts of viral DNA. 
 
However, the lower positivity rate observed with ELISA aligns with Gargano et al. (2017), who 
noted that serological assays may underestimate HPV prevalence due to variability in 
immune response and the transient nature of antibody production. Furthermore, ELISA 
primarily detects past or ongoing infections where an immune response has been established, 
potentially leading to false negatives in newly infected individuals. On the other hand, the 
discrepancies between PCR and ELISA results contradict the findings of Hammou et al. (2019), 
who suggested that ELISA could provide comparable sensitivity in detecting HPV antigens 
when optimized for specific genotypes. This discrepancy may be due to differences in assay 
protocols, sample handling, or population characteristics. Additionally, the inability of ELISA 
to detect all PCR-positive cases contradicts Bettampadi et al. (2021), who reported that ELISA 
could serve as a reliable alternative for HPV screening when PCR is unavailable. However, 
this study supports the argument that PCR remains the gold standard for HPV detection due 
to its superior accuracy and ability to detect early-stage infections. In summary, the findings 
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reinforce that while ELISA can be useful for epidemiological studies, PCR remains the more 
reliable method for HPV detection, especially in settings where early identification of infection 
is critical. 
 
The analysis of risk factors associated with HPV prevalence among women of childbearing 
age in this study aligns with previous research findings, while also presenting some 
contradictions. The significant association between having multiple sexual partners and an 
increased risk of HPV infection concurs with the findings of Gargano et al. (2017), who 
reported that women with multiple sexual partners were at a substantially higher risk of HPV 
infection due to increased exposure to the virus. Similarly, Munoz et al. (2003) emphasized 
that multiple sexual partners remain one of the strongest predictors of HPV acquisition, 
reinforcing the results of this study. 
 
The observed relationship between a history of STIs and a higher likelihood of HPV infection 
agrees with Brondani et al. (2019), who found that women with previous STI infections had 
an increased susceptibility to HPV due to weakened genital mucosal immunity. Additionally, 
Burchell et al. (2016) suggested that the presence of STIs, particularly those causing genital 
inflammation, enhances HPV persistence and progression to cervical lesions. The finding that 
early age of first intercourse significantly increases HPV risk aligns with the results of Gravitt 
(2017), who noted that younger age at sexual debut was associated with prolonged HPV 
infection, likely due to the increased vulnerability of the immature cervical epithelium. 
Similarly, Harris et al. (2022) found that early sexual initiation elevates the risk of persistent 
HPV infection and subsequent cervical neoplasia. 
 
On the other hand, the lack of a significant association between marital status and HPV 
prevalence contradicts the findings of Chao et al. (2018), who reported that unmarried women 
had a higher likelihood of HPV infection due to potentially more frequent partner changes. 
Additionally, the absence of a significant link between contraceptive use and HPV risk 
contrasts with Cab-Sanchez et al. (2017), who found that long-term contraceptive use could be 
associated with an increased risk of HPV persistence. The finding that higher parity reduces 
the risk of HPV infection also contradicts studies such as Brondani et al. (2019), which 
suggested that high parity might contribute to an increased HPV risk due to hormonal and 
cervical changes that enhance viral persistence. However, this discrepancy may be attributed 
to differences in sample populations or healthcare access. 
 
Although HIV status showed a marginal association with HPV infection in this study, it was 
not statistically significant. This contrasts with Bettampadi et al. (2021), who found a strong 
association between HIV and HPV infections, likely due to immune suppression. However, 
variations in the severity of immunosuppression and sample characteristics might explain this 
difference. In conclusion, this study identifies multiple sexual partners, a history of STIs, and 
early sexual initiation as significant risk factors for HPV infection, in accordance with existing 
literature. However, contradictions in factors such as marital status, parity, and contraceptive 
use suggest the need for further research to explore contextual differences influencing HPV 
risk. 
 
CONCLUSION AND RECOMMENDATIONS 
This study highlights key socio-demographic factors, diagnostic accuracy, and risk factors 
associated with HPV prevalence among women of childbearing age in Jigawa State, Nigeria. 
Middle-aged women had the highest HPV prevalence, aligning with studies linking this trend 
to accumulated exposure. However, the finding contradicts reports suggesting higher 
infection rates among younger women due to cervical ectopy. Marital status and education 
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were not significantly associated with HPV, reinforcing the role of behavioral factors. 
However, prolonged marriage duration and early sexual initiation were strong predictors of 
infection.  
PCR was more sensitive than ELISA in detecting HPV, confirming its superiority for accurate 
diagnosis. While ELISA remains useful for epidemiological studies, its lower detection rate 
limits its reliability in clinical settings.  
Multiple sexual partners, a history of STIs, and early sexual initiation were key risk factors. 
However, disparities in findings on parity and contraceptive use suggest contextual 
influences on HPV risk. 
There is a need to educate the public about HPV testing, vaccination, and early detection to 
enhance prevention efforts. 
The government should integrate HPV testing into routine hospital screenings to improve 
early detection and management. 
Traditional and religious leaders, as well as local media, should be involved in awareness 
campaigns to dispel misconceptions and promote HPV vaccination 
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