


Prevalence and Type-Specific Distribution of Human Papillomavirus (Hpv) Infection Among Women in Niger State, Nigeria
Abstract
Cervical cancer remains a major public health challenge in Nigeria, largely due to persistent infection with high-risk Human Papillomavirus (HPV) types. This study aimed to determine the prevalence and genotype-specific distribution of HPV among women in Niger State, Nigeria, and to assess the relationship between HPV types and cytological abnormalities. A hospital-based descriptive cross-sectional survey was conducted in five health facilities across Niger State’s three senatorial districts. A total of 260 women aged 20–55 years were selected through multistage sampling. HPV DNA was extracted from vaginal swabs and analyzed using PCR and DNA sequencing, while cytological assessments were done via Papanicolaou (PAP) smear. BLAST alignment identified HPV genotypes, and chi-square tests assessed associations. The overall HPV prevalence was 12.3%, highest among women aged 31–35 years (3.8%). Low-risk types comprised 50% of positive cases, with HPV11 (18.8%) and HPV6 (15.6%) being most common. High-risk types made up 40.6%, notably HPV31 and HPV52 (9.4% each). Several nonsynonymous mutations were found, suggesting genetic variation. A significant association existed between HPV types and abnormal cytology (p < 0.001). The study highlights the need for region-specific HPV vaccination and expanded cervical screening programs to reduce HPV-related disease burden in Niger State.
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Introduction
Cervical cancer remains a significant public health concern, ranking as the fourth most common cancer among women worldwide, with the majority of cases occurring in low- and middle-income countries (World Health Organization [WHO], 2021). Persistent infection with oncogenic types of Human Papillomavirus (HPV), particularly high-risk types such as HPV16 and HPV18, has been established as the primary cause of cervical cancer (Arthur et al., 2023; Carter et al., 2020). Globally, HPV contributes to nearly all cases of cervical cancer, as well as a substantial proportion of other anogenital and oropharyngeal malignancies (Itarat et al., 2019). HPV is a non-enveloped DNA virus belonging to the Papillomaviridae family, with more than 200 identified genotypes. These are broadly classified into low-risk types, associated with benign lesions like genital warts, and high-risk types, associated with cervical intraepithelial neoplasia and cervical cancer (Arthur et al., 2023). The distribution and prevalence of HPV types vary significantly by geographical region, age, and population-specific behavioral and socio-demographic factors (Li et al., 2022). In Nigeria, cervical cancer is the second most common cancer among women and one of the leading causes of cancer-related deaths, particularly in areas with limited access to screening and HPV vaccination (Emeribe et al., 2023). Although HPV vaccination has been introduced in some regions, uptake remains low, and national HPV screening programs are still developing (Onwuamah et al., 2023). Therefore, data on the prevalence and specific types of HPV infections are crucial for shaping policy and designing targeted public health interventions. While there have been numerous studies on HPV across Nigeria, there is a lack of detailed data on the type-specific distribution of HPV in Niger State (Yahaya et al., 2019). Local epidemiological surveillance is critical in understanding HPV transmission dynamics and informing cervical cancer prevention strategies in the region. This study was conducted to determine the prevalence and type-specific distribution of HPV infection among women in Niger State, Nigeria, using molecular methods such as PCR and DNA sequencing (Brancaccio et al., 2018). The study also sought to examine the relationship between HPV infection and cytological abnormalities as a basis for recommending evidence-based interventions such as HPV vaccination and integrated screening (Li et al., 2022).
Materials and Methods
Study Design
This hospital-based descriptive cross-sectional survey was conducted between January and August 2023 across the three senatorial districts of Niger State: Niger Central (Minna/Suleja), Niger North (Kontagora), and Niger South (Bida). Five major health facilities were selected using multistage sampling to ensure socio-demographic representation. Ethical approval for the study was obtained from the Niger State Ministry of Health and General Hospital Minna through the Chairman's Ethical Clearance Committee, and written informed consent was obtained from all participants. A total of 260 women aged 20–55 years were enrolled. The sample size was calculated using the Magnani Rupert (1997) formula, based on a 95% confidence level and an estimated HPV prevalence of 23% from earlier studies. 
Sample Collection
Vaginal swab samples were collected from all participants by trained personnel using sterile cotton swabs, clean glass slides, and ThinPrep medium. Two swabs were rotated along the lateral vaginal wall to collect adequate cellular material. One swab was broken off and placed into ThinPrep medium for transport and DNA extraction, while the second swab was smeared onto a clean glass slide for cytological examination. For cytological analysis, the swab-smeared slides were immediately fixed in 95% ethanol to preserve cellular morphology. The fixed slides were then transported to the histology laboratory at the General Hospital in Minna, where they underwent a multistep staining procedure with hematoxylin, acid alcohol, orange G6, eosin azure, and xylene. The stained slides were mounted with dibutyl phthalate polystyrene xylene (DPX) for microscopic evaluation.
Molecular Characterization
For DNA extraction, samples were treated using the RNA/DNA purification “Spin Column” kit from Da An Gene Co. Ltd. The process involved lysis, incubation, ethanol precipitation, spin column filtration, and elution with preheated eluent to obtain purified nucleic acids. Reagents were prepared in advance, including absolute ethanol additions and preheating of eluent. The extracted DNA was then subjected to amplification using MY09/11 and GP5+/6+ L1 consensus primers. Primers were synthesized using standard desalting methods and verified for alignment via National Center for Biotechnology Information Basic Local Alignment Search Tool (NCBI BLAST). Polymerase Chain Reaction (PCR) was performed using a Techne Prime 5PRIMEG/02 thermal cycler, with specific thermal profiles for each primer set. Each PCR mixture contained primers, dNTPs, buffer, nuclease-free water, enzyme, and DNA sample. The amplified products were analyzed using 1% agarose gel electrophoresis prepared in TBE buffer, stained with ethidium bromide, and visualized using the OmniDoc Gel Documentation system.
Clear bands (450bp and 150bp) were selected for sequencing. The corresponding amplicons were cleaned, purified, and sent to 1st BASE Laboratories in Malaysia. Sequencing was conducted using an Applied Biosystems 3730xl sequencer. Sequence data were analyzed using Oligo 7 and BioEdit software. Nucleotide sequences were further validated and compared using NCBI BLAST to confirm HPV genotypes. This molecular analysis enabled the identification and classification of HPV strains present in the collected samples, providing key insights into the viral genotypic distribution among the study population.
STATISTICAL ANALYSIS
Before selecting the appropriate statistical tests, a normality test was performed on the continuous variables to assess their distribution. The data are presented as frequencies and percentages in tables. The Chi-square test was used to evaluate the associations between HPV types and cytodiagnosis. These analyses were carried out using SPSS Version 20. 
RESULT
The HPV-PCR screening results indicate that among the 260 study participants, the overall HPV positivity rate was 12.3%, with the 31–35 age group showing the highest number of HPV-positive cases (10, 3.8%), while the 21–25 and 50-above age groups recorded the lowest prevalence, with only one positive case each (0.4%). The majority of participants (87.7%) tested negative for HPV. The highest participation rate was observed in the 31–35 age group (24.2%), followed by 36–40 years (20.8%) and 41–45 years (19.2%). However, statistical analysis showed no significant association between age group and HPV positivity (χ² = 3.791, df = 6, p = 0.705), indicating that age may not be a determining factor for HPV positivity in this study (Table 1). 
[bookmark: _Hlk184127100]Table 1: HPV-PCR Result Screening in Relation to Age Group within the Subjects.
                              HPV Result Screening
	Age Group
	Negative
	Positive
	Column Total

	
	
	
	

	21 – 25
	5 (1.9)
	1 (0.4)
	6 (2.3)

	26 – 30
	29 (11.2)
	3 (1.2)
	32 (12.3)

	31 – 35
	53 (20.4)
	10 (3.8)
	63 (24.2)

	36 – 40
	46 (17.7)
	8 (3.1)
	54 (20.8)

	41 – 45
	44 (16.9)
	6 (2.3)
	50 (19.2)

	46 – 50
	21 (8.1)
	3 (1.2)
	24 (9.2)

	50 Above
	30 (11.5)
	1 (0.4)
	31 (11.9)

	Row Total
	228 (87.7)
	32 (12.3)
	260 (100.0)


X2 = 3.791a df = 6 p-value = 0.705

The HPV-PCR screening results by location revealed that among the 260 participants, the highest number of HPV-positive cases (10, 3.8%) was observed in both FMC Bida and GH Suleja, while JBA Minna recorded the lowest prevalence with only one positive case (0.4%). Negative HPV results were highest at PHCC O/A Minna (62, 23.8%) and FMC Bida (60, 23.1%). Overall, 87.7% of participants tested negative, and 12.3% were HPV-positive. The location with the highest participant representation was FMC Bida and PHCC O/A Minna (each 26.9%), while GH Kontagora and JBA Minna had the lowest participation (11.5% each). Statistical analysis indicated no significant association between location and HPV positivity (χ² = 3.747, df = 4, p = 0.441), suggesting that location did not significantly influence HPV infection rates in this study (Table 2).
[bookmark: _Hlk184127134]Table 2: HPV-PCR Result Screening in Relation to Location within the Subjects.
HPV Result Screening
	Location
	Negative
	Positive
	Column Total

	
	
	
	

	FMC Bida
	60 (23.1)
	10 (3.8)
	70 (26.9)

	PHCC O/A Minna
	62 (23.8)
	8 (3.1)
	70 (26.9)

	GH Kontagora
	27 (10.4)
	3 (1.2)
	30 (11.5)

	GH Suleja
	50 (19.2)
	10 (3.8)
	60 (23.1)

	JBA Minna
	29 (11.2)
	1 (0.4)
	30 (11.5)

	Row Total
	228 (87.7)
	32 (12.3)
	260 (100.0)


X2 = 3.7471a df = 4 p-value = 0.441

Table 3 presents the sequencing analysis of HPV types among the 32 HPV-positive subjects and were aligned to the NCBI Nucleotide Basic Local Alignment Search Tool (BLAST) for sequence identity. Sequences with the highest Max. score, Query coverage, E value and percentage identity were selected, from which the HPV serotypes were identified and the results show that 50% (n=16) of the positive cases were attributed to low-risk HPV types, with HPV11 being the most prevalent at 18.8% (n=6), followed by HPV6 at 15.6% (n=5) and HPV81 at 9.4% (n=3). High-risk HPV types accounted for 40.6% (n=13) of the positive cases, with HPV31 being the most common at 9.4% (n=3), followed by HPV52 at 9.4% (n=3), HPV35 and HPV58 at 6.3% (n=2) each, and HPV33, HPV45, and HPV58 at 3.1% (n=1) each. Additionally, 9.4% (n=3) of the positive cases were classified as "Others," including HPV19 at 3.1% (n=1) and HPV66 at 6.3% (n=2). 
[bookmark: _Hlk184127282]Table 3: Sequencing Identity of HPV Types among the Subjects.
	Low Risk
	High Risk
	Others

	HPV6
	5 (15.6)
	HPV31
	3 (9.4)
	HPV19
	1 (3.1)

	HPV11
	6 (18.8)
	HPV33
	1 (3.1)
	HPV66
	2 (6.3)

	HPV40
	1 (3.1)
	HPV35
	2 (6.3)
	
	

	HPV43
	1 (3.1)
	HPV45
	2 (6.3)
	
	

	HPV81
	3 (9.4)
	HPV52
	3 (9.4)
	
	

	
	
	HPV58
	2 (6.3)
	
	

	Total
	16 (50.0)
	
	13 (40.6)
	
	3 (9.4)


      n = 32


Moreover, the analysis of Single Nucleotide Polymorphisms (SNPs) in various HPV sequences from this study reveals several notable nonsynonymous mutations that may have implications for viral function and pathogenicity. For instance, strain G2 of HPV11 (M14119.1) exhibited two mutations: A567C, resulting in a threonine to proline substitution, and T890G, which altered valine to glycine. Similarly, strain G34 of HPV31 (J04353.1) showed a C456T change, leading to a histidine to tyrosine amino acid change, while strain G35 of HPV31A had an A234T mutation, resulting in a serine to proline substitution. In HPV33 (strain S23, M12732.1), a T321C mutation caused a leucine to phenylalanine change. Strain G37 of HPV35 (X74477.1) displayed a G789A mutation, leading to an aspartic acid to asparagine substitution. HPV52 (strain G38, X74481.1) had a C654G change, resulting in an arginine to glycine alteration, and HPV58 (strain G39, D90400.1) showed an A432T mutation, which changed methionine to isoleucine. Notably, strain G30 of HPV66 (U31794.1) exhibited two mutations: T1234C, resulting in a proline to serine change, and C890T, leading to an alanine to valine substitution. Lastly, HPV81 (strain G42, AF080083.1) presented two nonsynonymous mutations: A567T, causing a cysteine to tyrosine change, and G432A, which altered methionine to isoleucine. These findings underscore the genetic diversity present in HPV strains and highlight the potential for these mutations to affect viral behaviour (Table 4). In addition, sequencing result for each sample was obtained as a chromatogram (Table 6) in ABl format and as a DNA sequence (Fig. 1) in FASTA format.








[bookmark: _Hlk184127494]Table 4: Single Nucleotide Polymorphism (SNP) in Some Sequences from the Subjects. 
	Sequence ID/HPV
	Reference Sequence
	Nucleotide Change
	Amino Acid Change
	Type of Mutation

	
	
	
	From
	To
	

	G42/HPV6
	X00203.1
	G431A 
	Met 
	Ile 
	Nonsynonymous

	
	
	T567A
	Cys
	Tyr
	Nonsynonymous

	
	
	C896T
	Ala
	Val
	Nonsynonymous

	G2/HPV11
	M14119.1
	A565C 
T890G
	Thr
	Pro
	Nonsynonymous

	
	
	
	Val
	Gly
	Nonsynonymous

	G34/HPV31
	J04353.1
	A233T 
	Ser 
	Pro 
	Nonsynonymous

	
	
	C483T
	His
	Tyr
	Nonsynonymous

	S23/HPV33
	M12732.1
	T321C
	Leu
	Phe
	Nonsynonymous

	G37/HPV35
	X74477.1
	G787A
	Asp
	Asn
	Nonsynonymous

	G38/HPV52
	X74481.1
	G654C
	Arg
	Gly
	Nonsynonymous

	G39/HPV58
	D90400.1
	A431T
	Met
	Ile
	Nonsynonymous

	G30/HPV66
	U31794.1
	T1234C
	Pro
	Ser
	Nonsynonymous



Table 5 examines the relationship between HPV types and cytodiagnosis among the 260 subjects. The analysis reveals a statistically significant association between HPV types and cytological findings for high-risk HPV types (χ2 = 50.636, df = 18, p < 0.001), low-risk HPV types (χ2 = 33.493, df = 15, p < 0.004), and other HPV types (χ2 = 36.531, df = 6, p < 0.001). The majority of the subjects (85.4%, n=222) had no high-risk HPV types detected and exhibited normal cytology. However, specific high-risk HPV types were associated with various cytological abnormalities, such as HPV31 with LGSIL (0.4%, n=1), HPV35 with LGSIL (0.4%, n=1), HPV52 with ASCUS and LGSIL (0.4% each, n=1), and HPV58 with ASCUS (0.4%, n=1). Similarly, low-risk HPV types showed associations, with HPV11 linked to ASCUS, LGSIL, and inflammation (0.4% each, n=1), and HPV40 associated with inflammation (0.4%, n=1). These findings underscore the importance of HPV type-specific screening and management strategies in the prevention and early detection of cervical abnormalities.
[bookmark: _Hlk184127312]Table 5: HPV types in relation to Cytodiagnosis
	HPV Types Detected
	No. of Samples
	Normal
	ASCUS
	LGSIL
	Inflammation
	X2
	df
	p-value

	High Risk Types
	
	
	
	
	
	
	

	None
	247
	222 (85.4)
	5 (1.9)
	9 (3.5)
	11 (4.2)
	
	
	

	HPV31
	3
	2 (0.8)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	
	
	

	HPV33
	1
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	
	

	HPV35
	2
	1 (0.4)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	
	
	

	HPV45
	2
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	
	

	HPV52
	3
	1 (0.4)
	1 (0.4)
	1 (0.4)
	0 (0.0)
	
	
	

	HPV58
	2
	1 (0.4)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	
	
	

	
	
	
	
	
	
	50.636
	18
	<0.001

	Low Risk Types
	
	
	
	
	
	
	

	None
	244
	218 (83.8)
	6 (2.3)
	11 (4.2)
	9 (3.5)
	
	
	

	HPV6
	5
	5 (1.9)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	
	

	HPV11
	6
	3 (1.2)
	1 (0.4)
	1 (0.4)
	1 (0.4)
	
	
	

	HPV40
	1
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.4)
	
	
	

	HPV43
	1
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	
	

	HPV81
	3
	3 (1.2)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	
	

	
	
	
	
	
	
	33.493
	15
	<0.004

	Others
	
	
	
	
	
	
	
	

	None
	257
	228 (87.7)
	6 (2.3)
	12 (4.6)
	11 (4.2)
	
	
	

	HPV19
	1
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	
	
	

	HPV66
	2
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	
	

	
	
	
	
	
	
	36.531
	6
	<0.001

	Total
	260
	230 (88.5)
	7 ((2.7)
	12 (4.6)
	11 (4.2)
	
	
	


n=260
Key: 	Normal	= Normal cytology
        	ASCUS	= Atypical squamous cells of undetermined significance.
	LGSIL	= Low grade squamous intraepithelial lesion.
	Negative with Inflammation = Normal cytology with signs of inflammation
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	Sample ID 
	DNA Sequence (3'-5') 
	HPV Serotype 

	G25 
	CAATGGTATTTGTTGGCATAATCAGTTGTTTGTTA
CTGTGGTAGATACTACCCGCAGTACTAATTTAAC
ATTATGTGCCTCTACACAAAATCCTGTGCCAGGT
ACATATGACCCTACTAAGTTTAAGCACTATAGTA
GACATGTGGAGGAATATGATTTACAGTTTATTTT
TCAGTTGTGCACTATTACTTTAACTGCAGAGGTT
ATGTCATATATCCATAGTATGAATAGTAGTATAT
T 
	HPV 45 


 
Table 6: A Representative Sequencing Data  
The PCR-Positive samples were sequenced by Next Generation sequencing based on Sangers chain termination method using the illumina sequencing systems.   
 
 
 [image: ]
Figure 1: A Representative Chromatogram of Sequence data 
Discussion of Findings
The study revealed a low overall prevalence rate of HPV positivity at 12.3% among the 260 subjects, with 87.7% testing negative for HPV. The demographic analysis indicated that the largest proportion of participants fall within the 31-35 age group, while the majority exhibited normal cytology (88.5%). Notably, a significant association was found between HPV types and cytological abnormalities, highlighting the importance of HPV screening in identifying potential cervical lesions. The findings underscore the necessity for targeted prevention strategies, including HPV vaccination and integrated screening programs, to enhance cervical health outcomes in the population.
The demographic analysis of the study participants reveals that the largest proportion (24.2%) falls within the 31-35 age group, followed by the 36-40 age group (20.8%) and the 41-45 age group (19.2%). This finding aligns with studies that indicate higher HPV prevalence in women aged 30-39 due to increased sexual activity and exposure to multiple partners (Seyoum et al., 2022). The representation of younger women (21-25 years) at only 2.3% suggests a potential gap in awareness and screening among this age group, which is critical since early detection can significantly reduce cervical cancer risk. The distribution of subjects across various healthcare facilities shows that FMC Bida and PHCC O/A Minna each account for the highest frequency, with 70 subjects (26.9% each). This concentration of subjects in specific locations indicates that these facilities may serve as primary healthcare access points for women in the region. Such a distribution is crucial for public health planning, as it suggests where targeted HPV screening and educational interventions could be most effectively implemented. Previous studies have emphasized the importance of localized healthcare initiatives in improving screening uptake and awareness of HPV and cervical cancer (Onwuamah et al., 2023). The variation in representation across different facilities highlights the need for public health strategies that are customized to meet the specific needs of each community.
The amplification and gel electrophoresis results for the HPV L1 region provide additional context to the findings. PCR was performed using general consensus primers, MY09/11 and GP5+/6+, which successfully amplified the L1 region of HPV DNA. The results showed that 87.7% of the subjects tested negative for HPV, while 12.3% were found to be HPV positive. This relatively low prevalence of HPV positivity in the studied population is consistent with other research that indicates a significant proportion of HPV infections are transient and may not lead to severe clinical outcomes (Yang et al., 2017). Moreover, the successful amplification of the L1 region reinforces the notion that while HPV infections are prevalent, the specific high-risk types, particularly HPV 16 and 18, may not be as common in this population. This observation is crucial, as it suggests that the overall burden of high-risk HPV types may be lower than previously reported in other studies, which could have implications for cervical cancer screening and prevention strategies in Niger State.
The sequencing analysis of HPV types among the 32 HPV-positive subjects reveals significant findings regarding the distribution of low-risk and high-risk HPV types within the studied population. The results indicate that 50% of the positive cases were attributed to low-risk HPV types, with HPV11 being the most prevalent at 18.8%, followed by HPV6 at 15.6% and HPV81 at 9.4%. Conversely, high-risk HPV types accounted for 40.6% of the positive cases, with HPV31 being the most common at 9.4%, alongside HPV52 at 9.4% as well. This distribution of HPV types highlights the importance of understanding the specific strains present in a population, as different HPV types have varying associations with cervical cancer risk. These findings align with previous research that emphasizes the prevalence of low-risk HPV types in various populations. For example, studies have shown that low-risk types like HPV6 and HPV11 are commonly associated with benign lesions such as genital warts, while high-risk types like HPV16 and HPV18 are more strongly linked to cervical cancer (Dom-Chima et al., 2023). The relatively high prevalence of low-risk types in this study suggests that while these strains may not directly contribute to cervical cancer, they still play a role in the overall HPV landscape and should be monitored in screening programs.
The analysis of the link between HPV types and cytodiagnosis emphasizes the importance of type-specific screening and treatment approaches for effective management. The study found a statistically significant association between high-risk HPV types and cytological abnormalities, with specific types such as HPV31 and HPV35 linked to low-grade squamous intraepithelial lesions (LGSIL). This finding is consistent with other studies that have reported similar associations between high-risk HPV types and abnormal cytology (Martinelli et al., 2019). The identification of these associations emphasizes the need for targeted screening strategies that consider the specific HPV types present in a population, as this can inform clinical management and intervention efforts. Additionally, the findings on HPV co-infection in relation to cytodiagnosis reveal a statistically significant association, with the majority of samples showing no HPV detected and normal cytology observed in 86.9% of cases.
The analysis of single nucleotide polymorphisms (SNPs) in various HPV sequences from this study reveals several notable nonsynonymous mutations that may have implications for viral function and pathogenicity. These mutations were identified in strains of HPV11, HPV31, HPV33, HPV35, HPV52, HPV58, HPV66, and HPV81. The presence of these mutations underscores the genetic diversity present in HPV strains and highlights the potential for these changes to affect viral behavior and pathogenicity. The identification of nonsynonymous mutations in HPV strains aligns with findings from other studies that have reported genetic variations in HPV genomes. For instance, Guo et al. (2018) found that specific mutations in the HPV genome were associated with an increased risk of cervical cancer. Similarly, Emeribe et al. (2021) reported the presence of genetic variations in HPV16 and HPV18 strains isolated from cervical cancer cases in Nigeria. These findings emphasize the importance of understanding the genetic diversity of HPV strains and its potential implications for disease progression and clinical management.
Conclusion
This study presents critical baseline data on HPV prevalence and genotype distribution in Niger State, revealing that both high-risk and low-risk HPV types circulate among women in reproductive age, with notable associations to cytological abnormalities. Although age and geographic location did not significantly influence infection rates, the detection of high-risk types such as HPV31 and HPV52—alongside their links to premalignant lesions—emphasizes the need for proactive public health measures.
Recommendations:
Based on the findings of this study, it is recommended that targeted public health interventions be implemented in Niger State to reduce the burden of HPV-related diseases. These should include the integration of routine HPV screening using molecular diagnostic methods such as PCR and DNA sequencing into existing reproductive health services, particularly for women within the 31–45 age group where HPV positivity was most observed. Additionally, the introduction and scale-up of a region-specific HPV vaccination program, prioritizing high-risk HPV types identified in this study—such as HPV31, HPV52, and HPV35—will be critical. Awareness campaigns and community education should be intensified to promote early screening, vaccine acceptance, and safe sexual practices. Strengthening laboratory infrastructure and training healthcare providers in HPV diagnostics and cytology will also enhance early detection and management of cervical abnormalities. These measures will contribute significantly to the prevention of cervical cancer and improve women’s health outcomes across Niger State.
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