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Abstract
Background: Human papillomavirus (HPV) infection is a significant public health concern and the primary cause of cervical cancer. Understanding vaccination patterns is crucial for prevention strategies. This study aimed to assess the patterns and associated determinants of HPV vaccination among female medical sciences students in Nigeria.
Methods: A descriptive cross-sectional study was conducted among 214 female students at the College of Medical Sciences, Rivers State University, selected via multistage random sampling. A structured, self-administered questionnaire collected data on socio-demographics, HPV knowledge, and vaccination patterns. Data were analyzed using SPSS version 27. Chi-square tests and logistic regression identified factors associated with vaccination behavior.
Results: The mean age of respondents was 20.8 ± 2.8 years. Among the vaccinated respondents (n=45), 45.7% received three doses, 31.1% received one dose, and 20.0% received two doses. The majority (84.4%) initiated vaccination during the catch-up age of 15–26 years, rather than at the recommended age of 9–14 years (13.3%). School-based services (44.4%) and primary health centres (26.7%) were the most common vaccination sites. Initiation and completion patterns were significantly associated with older age (21–25 years), higher academic levels, sexual activity, and good vaccine-specific knowledge (p<0.05). Major reported barriers to vaccination included high cost, lack of awareness, and lack of knowledge about where to access the vaccine.
Conclusion: Vaccination patterns among female medical students are characterized by delayed initiation and frequent non-completion of the recommended schedule. Despite their medical training, students face significant knowledge, financial, and access barriers that influence vaccination behavior. Targeted, institution-based interventions focusing on education, access, and affordability are needed to improve vaccination practices in this key demographic.
Keywords: Human papillomavirus; HPV vaccine; Vaccination patterns; Medical students; Nigeria; Cervical cancer prevention

Background
Cervical cancer remains a significant global public health challenge, with an estimated 604,000 new cases and 342,000 deaths in 2020 [1]. In Nigeria, it is the third most common cancer among women and the second leading cause of female cancer mortality, particularly affecting women aged 15–44 years [2]. Persistent infection with high-risk human papillomavirus (HPV) types, notably HPV-16 and HPV-18, is the necessary cause of over 99% of cervical cancer cases [3].
The introduction of prophylactic HPV vaccines (bivalent, quadrivalent, and monovalent) has transformed cervical cancer prevention, demonstrating high efficacy in preventing HPV infection and related precancerous lesions [4]. The World Health Organization (WHO) recommends vaccination for girls aged 9–14 years, ideally before sexual debut, and has endorsed a single-dose schedule to improve coverage and feasibility [5]. This forms a cornerstone of the WHO's Global Strategy to Eliminate Cervical Cancer, which targets 90% HPV vaccination coverage among girls by 2030 [5].
University students, particularly those in medical and health sciences, represent a critical group for understanding vaccination behaviors. They are within the recommended vaccination age range (up to 26 years) and, as future healthcare providers, their vaccination practices and attitudes can significantly influence community norms and patient care [6]. However, studies from Nigeria and other LMICs consistently reveal gaps between knowledge and practice regarding preventive health behaviors [7, 8].
There is a paucity of recent data on HPV vaccination patterns among medical students in southern Nigeria. This study, therefore, aimed to assess the patterns and key determinants of HPV vaccination among female medical sciences students at Rivers State University. The findings are intended to inform targeted, institution-specific interventions and support national efforts to understand health behaviors in older adolescent cohorts.
Methods
Study Design and Setting
A descriptive cross-sectional study was conducted between July and September 2025 at the College of Medical Sciences, Rivers State University (RSU), Port Harcourt, Nigeria. RSU is a state-owned university located in the capital of Rivers State, a major metropolitan area in Nigeria's South-South geopolitical zone.
Study Population and Sampling
The study population comprised full-time female undergraduate students from the five departments within the College of Medical Sciences: Medicine and Surgery, Nursing, Radiography, Physiotherapy, and Public Health. Students at levels 100 to 600 who had been enrolled for at least one academic session were eligible. Male students were excluded.
The minimum sample size was calculated as 206 using the Cochran formula for cross-sectional studies: n = (Z² * p * q) / e². We used a 95% confidence level (Z=1.96), an estimated parameter (p) of 14.0% from a prior Nigerian study [8], a precision (e) of 0.05, and added 10% for non-response.
A multistage sampling technique was employed:
1. Stage 1: Stratification by department.
2. Stage 2: Proportional allocation of the sample size to each department based on student population.
3. Stage 3: Simple random sampling of eligible students from each stratum using official student rosters.
Data Collection Instrument and Procedure
Data were collected using a structured, pretested, self-administered questionnaire adapted from validated instruments and WHO guidelines. The questionnaire comprised four sections:
· Section A: Socio-demographic characteristics (age, department, level of study, ethnicity, religion, sexual history).
· Section B: Knowledge of HPV (causation, transmission, associated diseases).
· Section C: Knowledge and awareness of the HPV vaccine (schedule, efficacy, availability).
· Section D: HPV vaccination patterns (number of doses, age at first dose, place of vaccination), and attitudes.
Knowledge was assessed using multiple-choice questions. A correct answer scored 1 point. Total scores were categorized as Good (≥75%), Fair (50–74%), or Poor (<50%). The instrument was pretested on 20 students from different faculty, and reliability was confirmed (Cronbach's alpha = 0.82).
Trained research assistants distributed the questionnaires electronically (via Google Forms) and in hard copy. Written informed consent was obtained from all participants.
Measurement of Variables
· Pattern Variables: Number of doses received, Age at first dose, and Place of vaccination.
· Independent Variables: Age, department, academic level, sexual activity, knowledge scores (HPV and HPV vaccine), and willingness to pay for the vaccine.
Data Analysis
Data were analyzed using IBM SPSS Statistics for Windows, Version 27.0. Descriptive statistics were presented as frequencies, percentages, means, and standard deviations to describe vaccination patterns. Associations between vaccination behavior (e.g., dose completion, timely initiation) and independent variables were examined using the Chi-square test (or Fisher's exact test where appropriate). Binary logistic regression was performed to identify independent predictors of vaccination initiation, with results expressed as adjusted odds ratios (aOR) and 95% confidence intervals (CI). Statistical significance was set at 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). Written administrative permission was granted by the College of Medical Sciences. Participation was voluntary, anonymous, and based on written informed consent. All data were kept confidential and used solely for research purposes.
Results
Socio-demographic Characteristics of Respondents
A total of 214 female students participated, yielding a response rate of 95%. The mean age was 20.8 ± 2.8 years, with 52.3% aged 16–20 and 43.5% aged 21–25 years. Most respondents were from the Department of Medicine and Surgery (60.7%) and were in their fourth year of study (36.4%). The vast majority were Christians (98.6%), and 67.8% reported never having had 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 the vaccinated respondents (n=45), 45.7% had received three doses, 31.1% one dose, and 20.0% two doses. The majority (84.4%) received their first dose during the catch-up age of 15–26 years, while only 13.3% were vaccinated at the recommended age of 9–14 years. The most common vaccination sites were school/university-based services (44.4%) and primary healthcare centres (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
General awareness of HPV was high: 92.1% had heard of HPV, and 95.8% correctly identified it as a viral infection. However, knowledge about the vaccine was suboptimal. Only 53.7% knew the ideal vaccination age (9–14 years), and 66.8% knew the correct number of doses. Overall, 64.0% had good general knowledge of HPV, but only 38.3% had good knowledge specifically about the HPV vaccine.
Factors Associated with Vaccination Patterns
Bivariate analysis revealed significant associations between vaccination initiation and several factors (Table 3). Initiating vaccination was significantly higher among:
· Students aged 21–25 years compared to those aged 16–20 years (p<0.001).
· Senior students (e.g., 600-level) compared to junior students (e.g., 100-level) (p<0.001).
· Those who were sexually active (p<0.001).
· Those with good HPV vaccine knowledge (p<0.001).
· Those willing to pay for the vaccine (p=0.016).
Table 3: Factors Associated with HPV Vaccination Initiation (Bivariate Analysis)
	Factor
	Vaccinated n/N (%)
	χ² (p-value)

	Age Group (21-25 vs 16-20)
	32/93 (34.4) vs 11/112 (9.8)
	18.839 (<0.001) **

	Level of Study (600 vs 100)
	18/26 (69.2) vs 0/21 (0.0)
	51.420 (<0.001) **

	Sexual Activity (Yes vs No)
	25/69 (36.2) vs 20/145 (13.8)
	14.175 (<0.001) **

	HPV Vaccine Knowledge (Good vs Poor)
	31/82 (37.8) vs 0/44 (0.0)
	27.003 (<0.001) **

	Willing to Pay (Yes vs No)
	37/144 (25.7) vs 8/70 (11.4)
	5.773 (0.016) *

	*p<0.05, ** p<0.001
	
	


In binary logistic regression, after adjusting for confounders, higher academic level (aOR=1.6, 95% CI: 1.3–2.0, p=0.002) and good HPV vaccine knowledge (aOR=4.5, 95% CI: 1.5–13.2, p=0.01) remained independent predictors of vaccination initiation.
Barriers to Vaccination
Among unvaccinated students, the most frequently cited barriers influencing the decision not to vaccinate were high cost (45%), not knowing where to get the vaccine (30%), perceived low risk or lack of necessity (40%), lack of awareness of the vaccine (22%), and safety concerns (15%).
Discussion
This study describes the vaccination patterns among female medical sciences students at a Nigerian university. A key finding was a pattern of delayed vaccination initiation: 84.4% of vaccinated respondents received their first dose between ages 15 and 26. 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 [9]. 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 [5].
The pattern of dose receipt, with 51.1% of initiators receiving ≤2 doses, highlights a significant behavioral and programmatic challenge. The complexity and cost of multi-dose schedules are well-documented barriers to completion in resource-constrained settings [10]. Our finding reinforces the potential benefit of the WHO's endorsement of a single-dose schedule, which could dramatically improve completion rates and logistical feasibility for catch-up vaccination in university populations [5, 11].
The strong, independent association between good vaccine-specific knowledge and vaccination initiation underscores a crucial point: general awareness of HPV is insufficient. Detailed knowledge about the vaccine's schedule, efficacy, and access points is a critical driver of behavior. 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, Saudi Arabia, and the United States [6, 12, 13].
The significant role of institutional access is evident, as school-based services were the most common vaccination site. This finding supports the growing evidence that institution-based delivery models are highly effective for reaching adolescents and young adults [14, 15]. It presents a clear, actionable strategy: integrating free or subsidized HPV vaccination into university health services could significantly reduce barriers to access.
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]. While the new national program addresses costs for younger girls, our study indicates an urgent need for funded catch-up strategies for older cohorts, including university students.
Strengths and Limitations
A key strength of this study is its focus on a strategically important yet understudied population—future healthcare providers—using a robust sampling method and a high response rate. However, limitations must be considered. The cross-sectional design precludes causal inference. Self-reported vaccination data may be subject to recall or social desirability bias, though this is a common constraint in such studies. The single-institution setting may limit generalizability to other Nigerian universities or non-medical students. Finally, while we identified key determinants, unmeasured confounders, such as detailed socioeconomic status or parental influence, may also play a role.
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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