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Abstract
Background
Cervical cancer, primarily caused by persistent infection with high-risk human papillomavirus (HPV), continues to pose a substantial global health challenge. The disease burden is disproportionately elevated in sub-Saharan Africa, where inadequate access to preventive interventions results in heightened morbidity and mortality among women. Examining HPV vaccination practices among young women, particularly those training for healthcare professions, is critical for informing targeted prevention strategies. This investigation sought to determine the prevalence, characteristics, and predictors of HPV vaccine uptake among female medical sciences students at a Nigerian tertiary institution.
Methods
A descriptive cross-sectional study was carried out involving 214 female students from the College of Medical Sciences at Rivers State University, Port Harcourt, Nigeria. A multistage sampling approach was used to select participants. Information was gathered using a pretested, self-administered questionnaire covering socio-demographic attributes, awareness and understanding of HPV and its vaccine, and vaccination status. Data analysis was conducted using IBM SPSS Statistics version 27. Descriptive statistics were used to characterize vaccination patterns, while bivariate analyses (Chi-square and Fisher's exact tests) examined relationships between variables. Independent predictors of vaccine initiation were identified through binary logistic regression.
Results
Participants had a mean age of 20.8 ± 2.8 years. The overall prevalence of HPV vaccination stood at 5.5%. Among those who had received the vaccine (n = 45), 45.7% completed the three-dose series, 31.1% received a single dose, and 20.0% received two doses. The majority (84.4%) commenced vaccination during the catch-up window (15–26 years), whereas only 13.3% received their first dose within the optimally recommended age range (9–14 years). Vaccination primarily occurred at campus-based health facilities (44.4%) and primary health centers (26.7%). Factors significantly associated with vaccine uptake included being aged 21–25 years, being in advanced academic years, reporting prior sexual activity, and possessing thorough knowledge of the HPV vaccine (p < 0.05). Frequently cited obstacles among unvaccinated individuals included prohibitive costs, insufficient awareness, and unfamiliarity with vaccination sites.
Conclusion
HPV vaccination coverage among female medical sciences students remains suboptimal, characterized by delayed initiation and failure to complete the recommended vaccination schedule. Despite their enrollment in health-oriented academic programs, students encounter considerable knowledge deficits, financial constraints, and accessibility challenges that impede vaccination. Implementing school-based vaccination initiatives, enhancing educational outreach, and reducing financial barriers could significantly improve vaccine uptake within this key demographic.
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Background
Human papillomavirus (HPV) is the name of a group of over 200 known viruses, with certain high-risk types responsible for virtually all cases of cervical cancer [1]. Globally, HPV remains a significant public health concern, causing an estimated 620,000 cancer cases in women and 70,000 cancer cases in men in 2019 alone [1, 2]. Cervical cancer is the fourth most common cancer in women worldwide, with approximately 660,000 new cases and 350,000 deaths recorded in 2022 [3]. Persistent infection with oncogenic HPV types, particularly HPV-16 and HPV-18, is responsible for nearly all cases of cervical cancer, accounting for the majority of cervical precancerous lesions and invasive malignancies globally [4].
The burden of this disease, however, is not uniformly distributed. The highest prevalence of cervical HPV among women is found in sub-Saharan Africa (24%), followed by Latin America and the Caribbean (16%), Eastern Europe (14%), and South-East Asia (14%) [5, 6]. These regional disparities reflect broader global inequities. The highest rates of cervical cancer incidence and mortality occur in low- and middle-income countries (LMICs), where approximately 94% of cervical cancer deaths occur [3, 7]. This disproportionate burden is driven by major inequities, including limited access to national HPV vaccination programs, inadequate cervical screening and treatment services, and underlying social and economic determinants such as poverty, gender inequality, and weak health infrastructure [3, 8]. Women living with HIV are particularly vulnerable, being six times more likely to develop cervical cancer compared to those without HIV [3].
Cervical cancer is largely preventable through HPV vaccination, which protects against infection with the most common high-risk HPV types. Available vaccines, including bivalent, quadrivalent, and nonavalent formulations, have demonstrated high effectiveness in preventing infection with high-risk HPV types and reducing the incidence of cervical precancerous lesions [9]. Since 2017, Gardasil-9 has been the primary HPV vaccine available in the United States and many other countries [10]. This 9-valent vaccine protects against infections associated with HPV types 16, 18, 31, 33, 45, 52, 58, 6, and 11, offering broad coverage against both oncogenic types and those causing genital warts [10, 11]. The vaccine is contraindicated in pregnant women, individuals who have had a severe allergic reaction to a previous dose, or those with moderate to severe illness at the time of vaccination [10].
The World Health Organization (WHO) recommends routine HPV vaccination primarily for girls aged 9 to 14 years, as the vaccine is most effective when administered before sexual debut [3]. Recent global recommendations support simplified vaccination schedules to enhance coverage and program feasibility. Depending on the national schedule, the vaccine may be given as one or two doses for this age group. Individuals aged 15 years and above typically require two doses with a six-month interval, while those with compromised immune systems, including people living with HIV, should ideally receive two or three doses to ensure adequate protection [3, 12].
HPV vaccination forms a central component of the WHO Global Strategy for the Elimination of Cervical Cancer, which aims to achieve 90% vaccination coverage among girls by 2030 [3]. Achieving this target requires an improved understanding of vaccination behaviors among adolescents and young adults. University students represent an important population group for examining HPV vaccination practices. Students enrolled in medical and health sciences programs are particularly relevant because they fall within the recommended vaccination age range and will later serve as healthcare providers who promote preventive health behaviors. Their personal health practices may influence patient education and community attitudes toward vaccination [13]. However, studies from Nigeria and other LMICs consistently reveal gaps between knowledge and practice regarding preventive health behaviors [14, 15].
In Nigeria, where cervical cancer remains a leading cause of cancer-related mortality among women, the disease ranks among the most common malignancies affecting women and represents a significant public health challenge [2]. There is limited recent evidence regarding HPV vaccination patterns among medical students in southern Nigeria. This study, therefore, aimed to assess the prevalence, patterns, and determinants of HPV vaccination among female medical sciences students at Rivers State University. Findings from this research may inform targeted institutional interventions and support national strategies to improve vaccine uptake among young women.
Methods
Study Design and Setting
This research employed a descriptive cross-sectional design conducted between July and September 2025 at the College of Medical Sciences, Rivers State University (RSU), located in Port Harcourt, Rivers State, Nigeria. Rivers State University is a state-owned institution situated in a major urban center in Nigeria’s South-South geopolitical region.
Study Population 
The study population consisted of full-time female undergraduate students enrolled in departments within the College of Medical Sciences. These included Medicine and Surgery, Nursing, Physiotherapy, Radiography, and Public Health. Students from levels 100 to 600 who had completed at least one academic session were eligible for participation. Male students were excluded.

Sample Size Determination
The minimum sample size was calculated using the Cochran formula for cross-sectional studies:

Using a confidence level of 95% (Z = 1.96), an estimated prevalence of 14.0% derived from a previous Nigerian study, and a margin of error of 5%, the calculated sample size was 206. An additional 10% was added to account for possible non-response.


Sampling Technique
A multistage sampling method was used:
Stage 1: Stratification of students according to department.
Stage 2: Proportional allocation of the sample size to each department based on student population.
Stage 3: Simple random sampling of eligible students from departmental lists.

Data Collection
Data were collected using a structured questionnaire that had been pretested prior to use. The instrument was adapted from previously validated surveys and relevant WHO guidelines. The questionnaire consisted of four main sections:
· Socio-demographic characteristics
· Knowledge of HPV infection
· Awareness and knowledge of HPV vaccination
· Vaccination patterns and attitudes toward vaccination
The instrument was pretested among 20 students outside the study sample to assess clarity and reliability. Internal consistency analysis yielded a Cronbach’s alpha of 0.82.
Questionnaires were distributed both electronically through Google Forms and in printed format by trained research assistants. Written informed consent was obtained from all participants before data collection.


Measurement of Variables
Vaccination pattern variables included:
· Number of vaccine doses received
· Age at first vaccination
· Location where vaccination was obtained
Independent variables included age, academic level, department, sexual activity status, knowledge scores, and willingness to pay for vaccination.
Knowledge of HPV and HPV vaccination was assessed using multiple-choice questions. Each correct response was assigned one point. Overall scores were categorized as:
· Good knowledge (≥75%)
· Fair knowledge (50–74%)
· Poor knowledge (<50%)

Data Analysis
Collected data were entered and analyzed using IBM SPSS Statistics version 27. Descriptive statistics, including frequencies, percentages, means, and standard deviations, were used to summarize the data.
Associations between vaccination uptake and independent variables were assessed using Chi-square tests. Binary logistic regression analysis was performed to determine independent predictors of vaccination initiation. Adjusted odds ratios (aOR) with 95% confidence intervals were reported. Statistical significance was defined as p < 0.05.

Ethical Considerations
Ethical approval was obtained from the Rivers State University Teaching Hospital Research Ethics Committee (Ref: RSUTH/REC/2025/06/123). Administrative permission was also granted by the College of Medical Sciences.
Participation in the study was voluntary, and written informed consent was obtained from all respondents. Data confidentiality and anonymity were maintained throughout the study.

Results
Socio-demographic Characteristics of Respondents
A total of 214 female students took part in the study, corresponding to a 95% response rate. Participants had a mean age of 20.8 years (SD ± 2.8). Over half of the respondents (52.3%) were aged 16-20 years, while 43.5% were aged 21–25 years. The majority of participants were enrolled in the Department of Medicine and Surgery (60.7%), and the largest proportion were fourth-year students (36.4%). Nearly all respondents identified as Christians (98.6%), and 67.8% indicated that they had never engaged in sexual intercourse (Table 1).
Table 1: Socio-demographic Characteristics of Participants (N=214)
	Characteristic
	Category
	Frequency (n)
	Percentage (%)

	Age Group (Years)
	16 – 20
	112
	52.3

	
	21 – 25
	93
	43.5

	
	26 – 30
	6
	2.8

	
	31 – 35
	3
	1.4

	Department
	Medicine & Surgery
	130
	60.7

	
	Nursing
	54
	25.2

	
	Physiotherapy
	12
	5.6

	
	Public Health
	10
	4.7

	
	Radiography
	8
	3.7

	Level of Study
	100
	21
	9.8

	
	200
	18
	8.4

	
	300
	19
	8.9

	
	400
	78
	36.4

	
	500
	52
	24.3

	
	600
	26
	12.1

	Ever had intercourse
	Yes
	69
	32.2

	
	No
	145
	67.8


Pattern of HPV Vaccination
Among respondents who had received the HPV vaccine (n = 45), 45.7% had completed three doses, 31.1% had received only one dose, and 20.0% had received two doses. Most vaccinated participants (84.4%) initiated HPV vaccination during the catch-up age range of 15–26 years, whereas only 13.3% received their first dose within the recommended age group of 9–14 years. The vaccine was most frequently obtained through school or university health services (44.4%), followed by primary health care centers (26.7%) (Table 2).
Table 2: Pattern of HPV Vaccination among Vaccinated Participants (n=45)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Number of Doses Received
	One dose
	14
	31.1

	
	Two doses
	9
	20.0

	
	Three doses
	21
	45.7

	
	Four doses
	1
	2.2

	Age at First Dose
	9 – 14 years (Recommended)
	6
	13.3

	
	15 – 26 years (Catch-up)
	38
	84.4

	
	≥27 years
	1
	2.2

	Place of Vaccination
	School/University Clinic
	20
	44.4

	
	Primary Health Care Centre
	12
	26.7

	
	General Hospital
	5
	11.1

	
	Health Outreach Campaign
	4
	8.9

	
	Tertiary Hospital
	3
	6.7

	
	Private Hospital
	1
	2.2


Knowledge of HPV and HPV Vaccine
Awareness regarding HPV and its vaccine was assessed. Most participants (92.1%) had heard of HPV, and an even higher proportion (95.8%) accurately recognized it as a viral infection. Despite this, comprehension of the vaccine itself was lacking. Only slightly more than half (53.7%) were aware that the recommended age for vaccination is between 9 and 14 years, and just 66.8% understood the required number of doses. While 64.0% demonstrated solid general knowledge of HPV, only 38.3% possessed adequate knowledge of the HPV vaccine.
Factors Associated with Vaccination Patterns
Bivariate analysis showed statistically significant associations between HPV vaccination initiation and several variables (Table 3). Students aged 21–25 years were more likely to have initiated vaccination compared with those aged 16–20 years (χ² = 18.839, p < 0.001). Similarly, students in higher academic levels, particularly those in the 600 level, demonstrated significantly higher vaccination uptake than those in the 100 level (Fisher’s Exact Test, p < 0.001). Sexual activity was also significantly associated with vaccination initiation, with 36.2% of sexually active students vaccinated compared with 13.8% of those who had never had sexual intercourse (χ² = 14.175, p < 0.001). In addition, respondents with good knowledge of the HPV vaccine were significantly more likely to be vaccinated than those with poor knowledge (Fisher’s Exact Test, p < 0.001). Willingness to pay for the vaccine was likewise associated with vaccination status (χ² = 5.773, p = 0.016).

Table 3. Factors Associated with HPV Vaccination Initiation Among Female Medical Sciences Students (Bivariate Analysis)
	Variable
	Category
	Vaccinated n/N (%)
	Test Statistic
	p-value

	Age Group (years)
	21–25
	32/93 (34.4)
	χ² = 18.839
	<0.001**

	
	16–20
	11/112 (9.8)
	
	

	Level of Study
	600 Level
	18/26 (69.2)
	FET
	<0.001**

	
	100 Level
	0/21 (0.0)
	
	

	Sexual Activity
	Yes
	25/69 (36.2)
	χ² = 14.175
	<0.001**

	
	No
	20/145 (13.8)
	
	

	HPV Vaccine Knowledge
	Good
	31/82 (37.8)
	FET
	<0.001**

	
	Poor
	0/44 (0.0)
	
	

	Willingness to Pay for Vaccine
	Yes
	37/144 (25.7)
	χ² = 5.773
	0.016*

	
	No
	8/70 (11.4)
	
	


* p < 0.05
** p < 0.001
Abbreviations: χ² = Chi-square test; FET = Fisher’s Exact Test.


Barriers to Vaccination
Among students who had not received the vaccine, several key obstacles were commonly reported as reasons for not getting vaccinated. The most prevalent barrier was the expense, cited by 45% of respondents. This was followed by 40% who felt the vaccine was unnecessary due to a perceived low risk of infection. Additionally, 30% were unsure of where to access the vaccine, and 22% reported a general lack of awareness about its existence and safety concerns (15%).
Discussion
This study describes the vaccination patterns among female medical sciences students at a Nigerian university, revealing important insights for HPV prevention strategies. A key finding was a pattern of delayed vaccination initiation: 84.4% of vaccinated respondents received their first dose between ages 15 and 26 years. This aligns with the historical context of Nigeria's immunization policy; the national HPV vaccination program for girls aged 9–14 years only commenced in late 2023 following a federal government rollout supported by Gavi, the Vaccine Alliance [16]. Consequently, current university students, who were older than the target age at the time of introduction, likely accessed the vaccine through personal initiative or limited catch-up campaigns, often at a later age. This delay diminishes the vaccine's optimal public health impact, which is greatest when administered prior to sexual debut [3, 12]. The finding underscores the importance of catch-up vaccination strategies for older cohorts who missed routine immunization.
The pattern of dose receipt, with 51.1% of initiators receiving two doses or fewer, highlights a significant behavioral and programmatic challenge. Only 45.7% of vaccinated respondents completed the three-dose series, indicating substantial attrition. The complexity and cost of multi-dose schedules are well-documented barriers to completion in resource-constrained settings [17]. Our finding reinforces the potential benefit of the WHO's recent endorsement of a single-dose schedule for primary targets, which could dramatically improve completion rates and logistical feasibility for catch-up vaccination in university populations [3, 12, 18]. This is particularly relevant as evidence accumulates regarding the immunological equivalence of single-dose regimens [18].
The overall vaccination prevalence of 5.5% observed in this study is low, particularly for a population of future healthcare providers who should ideally model preventive health behaviors. This figure is comparable to findings from other Nigerian studies conducted prior to the national rollout [8, 14]. However, it falls far below the WHO's 90% coverage target for cervical cancer elimination by 2030 [3]. This gap underscores the urgent need for targeted interventions within tertiary institutions, especially given that Nigeria's recent national launch aims to reach over 7.7 million girls, primarily those outside the university-age bracket [16].
The association observed between comprehensive knowledge of the HPV vaccine and actual uptake highlights a critical finding: simply having heard of HPV does not translate into vaccination behavior. A more in-depth understanding of practical details—such as the vaccination schedule, its effectiveness, and access points—appears to be a key driver of action. This suggests that medical curricula, while strong in disease pathology, may need to place greater emphasis on practical preventive tools such as vaccination. Similar knowledge-practice gaps have been noted among medical students in India, the United States, and other settings [13, 19, 20]. For instance, Bunting et al. found that while medical students generally possessed good awareness of HPV, knowledge deficits regarding vaccine recommendations persisted [13]. Mehta and colleagues similarly reported that, despite high awareness, actual vaccine uptake among US medical students remained suboptimal, highlighting the need for greater educational emphasis on personal preventive behaviors [19].
The identification of educational institutions as the most common vaccination site (44.4%) corroborates existing research demonstrating the success of school- and campus-based programs in reaching young people [17, 21]. Rwanda's successful national HPV program, which achieved over 90% coverage through school-based delivery, serves as a powerful example of this approach [21]. Within Nigeria, Egbon et al. documented both the challenges and successes of a school-based HPV vaccination program in a rural community, highlighting the feasibility of such models when adequately supported [17]. This points to a practical next step for Nigerian universities: incorporating HPV vaccination, whether free or at subsidized cost, into routine university health services, matriculation health requirements, or freshman orientation programs. Such institution-based models have proven highly effective in sub-Saharan African contexts [17, 21].
Financial constraint remained the predominant barrier, cited by 45% of unvaccinated students. This aligns with the broader Nigerian context, where out-of-pocket health expenditure is high, and the HPV vaccine has historically been a costly, private-sector commodity [7, 8, 16]. While the new national program addresses costs for younger girls through routine immunization [16], our study indicates an urgent need for funded catch-up strategies for older cohorts, including university students. Okagbue et al. similarly identified cost as a significant predictor of willingness to receive the HPV vaccine across multiple Nigerian states [7].
Other frequently cited barriers, lack of awareness (22%) and uncertainty about where to obtain the vaccine (30%), point to persistent informational and access gaps. These are modifiable factors that can be addressed through campus-based awareness campaigns and improved service linkage. The fact that students enrolled in health sciences programs report such barriers is concerning and suggests that current health education may not adequately translate into personal health-seeking behavior. Studies from other LMIC settings have identified system-level barriers, including poor vaccine availability and inadequate communication strategies, as major impediments to uptake [17, 20].
Strengths and Limitations
A key strength of this study is its focus on a strategically important yet understudied population, future healthcare providers, using rigorous sampling techniques and a strong participant response rate. The findings provide baseline data that can inform both institutional policy and national catch-up vaccination strategies, particularly as Nigeria implements its expanded HPV immunization program [16].
Nevertheless, the study has certain constraints. Due to its cross-sectional design, we cannot draw definitive conclusions about cause-and-effect relationships between identified factors and vaccination behavior. The reliance on self-reported vaccination status introduces the possibility of recall bias, as participants may not accurately remember or report their vaccination history or dose count. The single-institution setting may limit generalizability to other Nigerian universities or to non-medical student populations. Finally, while we identified key determinants, unmeasured confounders, such as detailed socioeconomic status, parental influence, or religious and cultural beliefs, may also play important roles in shaping vaccination decisions and warrant exploration in future research.
Conclusions
This study reveals that vaccination patterns among female medical sciences students in Nigeria are characterized by delayed initiation and frequent non-completion of the recommended schedule. Determinants of vaccination behavior include academic seniority, sexual activity, and, most critically, detailed knowledge about the vaccine itself. Financial costs and lack of access are the primary reported barriers.
These findings have immediate implications for public health practice and policy. As Nigeria scales up routine vaccination for younger adolescents, parallel, deliberate efforts must target older cohorts in tertiary institutions. Medical students, as future health leaders, should be a priority group for such catch-up campaigns.
Recommendations
Based on our findings, we recommend:
1. University Health Policy: Integrate a routine, free, or highly subsidized HPV vaccination program into the services offered by university health centres to improve access and encourage timely initiation.
2. Curriculum Enhancement: Medical and health sciences curricula should incorporate detailed, practical modules on HPV vaccination guidelines, benefits, and advocacy to improve vaccine-specific knowledge.
3. National Catch-up Strategy: The National Primary Health Care Development Agency (NPHCDA) should develop and fund explicit catch-up vaccination guidelines and campaigns for individuals aged 15–26 years, with universities as key implementation sites.
4. Adoption of Simplified Schedules: Policymakers should consider operationalizing the WHO-recommended single-dose schedule for catch-up vaccination to maximize the potential for series completion.
5. Targeted Communication: Launch sustained, multi-channel information campaigns within universities to address specific knowledge gaps, counter misinformation, and inform students about accessible vaccination points.
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