


Original Research Article
Socio-Demographic Predictors of Menstrual Hygiene Behaviour Among Medical Undergraduates at Rivers State University, Nigeria
Abstract
[bookmark: _Hlk223340190]Background: Menstrual hygiene behaviour is crucial for women's reproductive health, yet evidence on its predictors among female undergraduates in Southern Nigeria is limited. This study assessed socio-demographic factors influencing menstrual hygiene behaviour among female medical undergraduate students at Rivers State University, Port Harcourt, Nigeria.
Methods: An analytical cross-sectional design was used, with data collected from 312 female medical undergraduates selected via stratified random sampling. A validated Menstrual Practices Questionnaire was used, and data were analysed with SPSS Version 27. Descriptive statistics, Chi-square tests, and multivariable ordinal logistic regression were performed. Model diagnostics included normality testing, multicollinearity assessment, and tests of proportional odds, with significance set at p < 0.05.
Results: The mean age of participants was 21.4 ± 2.3 years. Menstrual hygiene behaviour was categorised as poor (17.6%), fair (29.5%), and good (52.9%). Significant bivariate associations were found with age group (χ²=9.84, p=0.007), academic level (χ²=6.22, p=0.045), mother's education (χ²=11.32, p=0.003), and monthly allowance (χ²=10.05, p=0.006). Ordinal logistic regression identified that students aged 20–24 had higher odds of better hygiene behaviour (AOR=1.82, 95% CI: 1.12–2.96) compared to younger peers. Senior academic level (AOR=1.59, 95% CI: 1.03–2.46), higher maternal education (AOR=2.14, 95% CI: 1.37–3.35), and moderate/high allowance (AOR=1.93, 95% CI: 1.22–3.05) were also significant predictors. Urban residence was not significant after adjustment (p=0.392).
Conclusion: Age, academic progression, maternal education, and financial capacity are significant socio-demographic predictors of menstrual hygiene behaviour among female medical undergraduates. Interventions should address these structural determinants alongside educational components to improve menstrual health outcomes in tertiary institutions.
Keywords: Menstrual hygiene behaviour, Female undergraduates, Socio-demographic predictors, Ordinal logistic regression, Maternal education, Financial capacity

Introduction
Menstrual hygiene behaviour is recognised as an essential component of women's reproductive health, with significant implications for physical well-being, social participation, and dignity (Anbesu & Asgedom, 2023). Globally, literature indicates that poor menstrual hygiene is associated with increased risk of reproductive tract infections and school absenteeism among women and girls, particularly in low- and middle-income settings where access to menstrual products and sanitation facilities is limited (Hennegan et al., 2020; UNICEF & World Health Organization, 2024). Socio-demographic factors such as age, education, economic status, and residence have been shown to shape menstrual hygiene behaviours, but variations in these determinants remain under-assessed in many contexts, especially among university populations (Appiah-Agyekum et al., 2025; Phillips-Howard et al., 2018).
In Sub-Saharan Africa, menstrual hygiene practices among adolescents and young women are influenced by a range of socio-cultural and environmental factors, with studies reporting that urban residence, affordability of menstrual products, and maternal education are associated with better hygiene behaviours (Anbesu & Asgedom, 2023; Chinyama et al., 2019). A systematic review found that socio-economic and demographic characteristics, including residence and parental education, significantly predicted menstrual hygiene practices across the region, though prevalence and determinants varied widely between settings (Anbesu & Asgedom, 2023; Shannon et al., 2021). These findings underscore the multifactorial nature of menstrual hygiene behaviour in the African context, shaped by both structural and individual attributes, yet research gaps persist regarding young adult populations in tertiary institutions.
Research focusing on West Africa similarly identifies socio-demographic influences on menstrual hygiene behaviours. For instance, systematic reviews in West African countries highlight that age, education level, and household socio-economic status are linked with menstrual hygiene outcomes, indicating that both individual and familial characteristics contribute to hygiene practices (Asumah et al., 2022; Okesanya et al., 2024). Despite this evidence, studies specifically targeting female undergraduates remain limited, and determinants may differ from those identified among adolescents or broader populations, given the distinct social and educational environments of universities (Miiro et al., 2018). The university setting represents a transitional phase where young women gain increased autonomy, yet may face unique challenges in maintaining optimal menstrual hygiene practices.
Within Nigeria, menstrual hygiene studies have predominantly focused on secondary schoolgirls or mixed adolescent populations, demonstrating that factors such as age at menarche, class level, religion, and parental education influence hygiene knowledge and practices (Adinma et al., 2021; Ene et al., 2024). Such socio-demographic characteristics are similarly implicated in menstrual hygiene behaviours among adolescents in Cross River State and other parts of the country (Nwimo et al., 2022). Although these studies provide insights into predictors of menstrual hygiene behaviours among younger populations, evidence specific to female medical undergraduates in southern Nigeria, particularly in the South-South geopolitical zone, remains sparse and inadequately documented in peer-reviewed literature.
South-South Nigeria, including Rivers State, presents unique socio-cultural and economic contexts where menstrual hygiene behaviours may be influenced by factors such as urbanisation, educational access, and socio-economic disparities. Emerging research among female students in the Niger Delta region suggests that menstrual waste management and product access are problematic, with affordability and disposal practices shaped by both individual and contextual determinants (Budhathoki et al., 2018; Ikogho & Onoharigho, 2025). However, few studies have explicitly examined socio-demographic predictors of menstrual hygiene behaviour among undergraduates in this setting using robust methodological frameworks that account for behavioural gradients rather than binary outcomes.
The transition to university life represents a critical period where menstrual hygiene practices may evolve due to increased independence, changing social networks, and different living arrangements. University students face unique challenges, including shared sanitation facilities, financial constraints, and academic pressures that may impact hygiene practices differently than among secondary school populations (Coast et al., 2019). Understanding these dynamics requires investigation of how established socio-demographic predictors function within university environments, where institutional factors may moderate or amplify their effects.
Given that university students are closer to reproductive age and have greater educational exposure than secondary school populations, it is important to understand how socio-demographic factors influence their menstrual hygiene behaviours. This understanding can improve targeted interventions that promote healthy menstrual practices and inform reproductive health education in higher institutions (Sommer et al., 2015). Evidence from other regions suggests that university-based interventions can effectively improve menstrual hygiene when they address both knowledge gaps and structural barriers (Briggs NCT et al., 2026; Hennegan et al., 2020). Therefore, this study assessed the socio-demographic predictors of menstrual hygiene behaviour among female medical undergraduates in Rivers State, Nigeria, using ordinal regression modelling to capture behavioural gradients.
The specific objectives were to: (1) determine the distribution of menstrual hygiene behaviour categories among female medical undergraduates; (2) assess bivariate associations between socio-demographic factors and menstrual hygiene behaviour; and (3) identify independent socio-demographic predictors of menstrual hygiene behaviour using multivariable ordinal logistic regression. By focusing on a university population in South-South Nigeria, this study addresses geographical and population gaps in menstrual hygiene research while using analytical techniques suitable for ordinal behavioural outcomes.
Methods
Study Design 
This analytical cross-sectional study assessed socio-demographic predictors of menstrual hygiene behaviour among female medical undergraduates. Data were drawn from a broader study on menstrual hygiene management at Rivers State University. A prior publication from the same dataset (Briggs et al., 2026) examined menstrual hygiene management using ordinal regression, mediation, and interaction analyses. The present study focuses specifically on socio-demographic predictors, which were not addressed previously.
Study Setting
The study was conducted at Rivers State University, Port Harcourt, Nigeria, for over four months (June 2, 2025, through October 10, 2025). Rivers State University is a large public tertiary institution located in the South-South geopolitical zone. The university hosts students from diverse socio-economic and cultural backgrounds and includes a College of Medical Sciences that trains undergraduate medical students across six academic levels.
Study Population
The study population consisted of female medical undergraduate students enrolled at the University's College of Medical Sciences during the 2024/2025 academic session. Students from all six academic levels were eligible to participate.
Eligibility Criteria
Participants were included if they had attained menarche, were present during the study period, and provided informed consent. Pregnant or postpartum students, those unable to respond independently, or those with incomplete questionnaires were excluded.
Sample Size Determination
Sample size was calculated using the single population proportion formula for analytical cross-sectional studies:
                                    

Where:
n = minimum required sample size.
Z = standard normal deviate at 95% confidence level (1.96).
p = estimated prevalence of good practice = 0.5758 (57.58%; Nnennaya et al., 2021).  
q = 1 – p=1-0.5758=0.50.
d = margin of error (precision), usually 0.05.


Because the study population was finite (<10,000), a finite population correction was applied. This reduced the minimum sample size to 277. Adjusting for non-response and incomplete questionnaires, a non-response rate of 15% was used to get a sample size of 277/ (1- 0.15) =277/0.85 ≈326. After data cleaning and excluding questionnaires with substantial missing data, 312 respondents were included in the final analysis.
Sampling Technique
A stratified random sampling technique was used. Academic level served as strata, and participants were proportionally selected from each level using computer-generated random numbers from class registers.
Study Instrument
Data were collected using a structured questionnaire adapted from the Menstrual Practices Questionnaire (MPQ), a validated tool for assessing menstrual hygiene behaviour (Hennegan et al., 2020). The instrument included sections on socio-demographic characteristics and menstrual hygiene practices.
Validity Assessment
Face validity: The questionnaire was reviewed by experts in community medicine for clarity and contextual appropriateness.
Content validity: The questionnaire was assessed by public health specialists to ensure adequate domain coverage.
Construct validity: This was established by aligning questionnaire items with theoretical frameworks linking socio-demographic factors and behavioural outcomes.
Reliability Testing
Internal consistency was assessed using the Cronbach’s alpha coefficient. A value of ≥0.70 was considered acceptable for behavioural scales.
Data Collection Procedure
Data were collected in classroom settings and residential facilities by trained research assistants with informed consent. Participants completed questionnaires independently to reduce interviewer bias.
Outcome Measurement
Menstrual hygiene behaviour was measured using a composite scoring system derived from multiple practice items. Scores were categorised into ordinal levels (poor, fair, good) to enable graded behavioural analysis.
Data Management and Storage
Completed questionnaires were checked daily for completeness and internal consistency. Questionnaires were anonymised using identification codes. Data were entered into a password-protected database accessible only to the research team. Hard copies were stored in locked cabinets. Data cleaning involved double-entry verification, logical consistency checks, and range validation to ensure data integrity.
Statistical Analysis
[bookmark: _Hlk221552428]Data were analysed using the Statistical Product and Service Solutions (SPSS) Version 27 (Armonk, NY: IBM Corporation). Descriptive statistics were used to summarise socio-demographic characteristics. Normality testing was done using the Shapiro–Wilk test (acceptable if p > 0.05), and multicollinearity was assessed by the variance inflation factor (VIF). A VIF >5 was considered evidence of collinearity. The Likelihood ratio tests and model diagnostics assessed the model’s goodness-of-fit. The Pearson Chi-square test was used for bivariate analysis, and socio-demographic predictors were identified using multivariable ordinal logistic regression.
Model assumptions, including proportional odds, were tested. Adjusted odds ratios with 95% confidence intervals were reported. Statistical significance was set at p < 0.05.
Results
Socio-Demographic Characteristics of Respondents
[bookmark: _Hlk222566804]A total of 312 female medical undergraduate students participated in the study. The mean age of respondents was 21.4 ± 2.3 years, with most students aged 20–24 years.  Slightly more than half of the respondents were in the clinical phase of training (54.8%), while the remainder were in the pre-clinical phase. The majority resided in urban settings and reported parental education beyond secondary school. The monthly personal allowance varied, reflecting socio-economic diversity within the student population. The distribution of socio-demographic characteristics is presented in Table 1.
Table 1. Socio-Demographic Characteristics of Respondents (n = 312)
	Variable
	     Category
	          Frequency
	                       Percentage (%)

	Age (years)
	                 <20
	                 68
	                             21.8

	
	             20–24
	               192
	                             61.5

	
	                 ≥25
	                 52
	                             16.7

	Academic level   

	        Pre-clinicals 
	               141
	                             45.2

	
	        Clinicals
	               171
	                             54.8

	Residence
	        Urban
	               214
	                             68.6

	
	      Peri-urban/rural
	                 98
	                             31.4

	Mother’s education
	       ≤Secondary
	               102
	                             32.7

	
	       >Secondary
	               210
	                             67.3

	Monthly allowance
	          Low
	                96
	                             30.8

	
	       Moderate/high
	               216
	                             69.2


Classification of Menstrual Hygiene Behaviour
Menstrual hygiene behaviour scores were summarised into ordinal categories. Slightly more than half of the respondents demonstrated good menstrual hygiene behaviour, while others fell into fair or poor categories. The distribution of behavioural outcomes is shown in Table 2.
Table 2. Menstrual Hygiene Behaviour Categories
	Behaviour category
	          Frequency
	                                        Percentage (%)

	Poor
	                55
	                                                     17.6

	Fair
	                92
	                                                     29.5

	Good
	              165
	                                                     52.9



Assessment of Statistical Assumptions
Before the regression modelling, statistical diagnostics were performed. The Shapiro–Wilk test indicated that behavioural scores were not normally distributed (W = 0.94, p < 0.001), supporting ordinal modelling. Multicollinearity assessment showed variance inflation factors ranging from 1.12 to 1.86, well below the threshold of concern (>5). The ordinal regression model satisfied the proportional odds assumption (test of parallel lines: χ² = 6.21, p = 0.40). Goodness-of-fit statistics indicated acceptable model performance (Pearson χ² = 298.4, p = 0.21; Deviance χ² = 284.9, p = 0.33). The diagnostic results are summarised in Table 3.
Table 3. Statistical Diagnostics for Ordinal Regression Model
	Diagnostic test
	Result
	     Interpretation

	Shapiro–Wilk normality test
	              W = 0.94, p < 0.001
	              Non-normal distribution

	Variance inflation factor
	                 1.12–1.86
	              No multicollinearity

	Parallel lines test
	            χ² = 6.21, p = 0.40
	              Assumption satisfied

	Pearson goodness-of-fit
	            χ² = 298.4, p = 0.21
	              Good fit

	Deviance goodness-of-fit
	            χ² = 284.9, p = 0.33
	              Good fit


Bivariate Associations Between Socio-Demographic Factors and Behaviour
Chi-square analysis demonstrated significant associations between menstrual hygiene behaviour and age group, academic level, maternal education, and monthly allowance (p < 0.05). Residence showed a positive but non-significant trend. These associations are presented in Table 4.
Table 4. Bivariate Associations with Menstrual Hygiene Behaviour
	Variable
	                                          χ²
	                              p-value

	Age group
	                                        9.84
	                                0.007

	Academic level
	                                        6.22
	                                0.045

	Residence
	                                        3.11
	                                0.211

	Mother’s education
	                                       11.32
	                                0.003

	Monthly allowance
	                                       10.05
	                                0.006


Ordinal Logistic Regression: Socio-Demographic Predictors
Multivariable ordinal logistic regression identified several independent predictors of menstrual hygiene behaviour. Students aged 20–24 years had significantly higher odds of better behaviour compared to younger students. Senior academic level, higher maternal education, and moderate/high allowance were also associated with improved behaviour. Residence was not significant after adjustment. Adjusted estimates are presented in Table 5.
Table 5. Ordinal Logistic Regression Predicting Menstrual Hygiene Behaviour
	Predictor
	Adjusted Odds Ratio
	  95% Confidence Interval
	        p-value

	Age (20–24 vs <20)
	        1.82
	          1.12–2.96
	             0.015

	Age (≥25 vs <20)
	        1.67
	          0.92–3.03
	             0.089

	Senior academic level
	        1.59
	          1.03–2.46
	             0.036

	Urban residence
	        1.21
	          0.78–1.88
	             0.392

	Higher maternal education
	        2.14
	          1.37–3.35
	             0.001

	Moderate/high allowance
	        1.93
	          1.22–3.05
	             0.005


Model Interpretation
The final ordinal regression model demonstrated stable estimates with acceptable diagnostics. Socio-demographic variables explained a meaningful proportion of behavioural variation (Nagelkerke pseudo-R² = 0.28), indicating moderate explanatory power.
Discussion
This study assessed socio-demographic predictors of menstrual hygiene behaviour among female medical undergraduate students and reported that age, academic level, maternal education, and financial capacity significantly influenced hygiene practices. These findings indicate that menstrual hygiene behaviour among young adult women is shaped by structural and developmental determinants rather than knowledge alone. Although most published literature focuses on adolescents, similar socio-demographic pathways are repeatedly documented across educational settings, suggesting continuity of behavioural influences into tertiary education (Anbesu & Asgedom, 2023; Uzoechi et al., 2023). The consistency of these predictors with regional evidence underscores the persistent role of socio-economic factors in shaping health behaviours even among relatively privileged university populations.
The association between age and improved menstrual hygiene behaviour observed in this study reflects behavioural maturation and increasing autonomy. Older students may possess greater confidence in managing menstruation, improved access to preferred materials, and stronger decision-making capacity. Sub-Saharan African evidence consistently demonstrates that older adolescents report better hygiene practices compared with younger peers, largely attributed to cumulative exposure to reproductive health information and social learning (Anbesu & Asgedom, 2023). Nigerian school-based studies similarly show age-related improvements in menstrual hygiene management, suggesting that behavioural refinement continues into early adulthood, aligning with the undergraduate pattern observed here (Nnennaya et al., 2021). This developmental progression likely involves both practical skill acquisition and reduced menstrual stigma through repeated menstrual experiences over time.
Academic level also independently predicted menstrual hygiene behaviour. Senior students demonstrated better practices, which likely reflects increasing health literacy, peer reinforcement, and adaptation to institutional environments. Evidence from Nigerian adolescent populations shows that exposure to formal health education improves menstrual hygiene behaviours even when baseline awareness is widespread (Ene et al., 2024; Shumie & Mengie, 2022). A systematic review of menstrual literacy in Nigeria similarly reported that educational progression strengthens practical application of hygiene knowledge, reinforcing behavioural competence (Uzoechi et al., 2023). The current findings extend this relationship to university settings, indicating that educational advancement continues to shape hygiene behaviour beyond secondary schooling. Senior students may benefit from accumulated campus experience, established social networks for product sharing, and greater familiarity with university sanitation facilities.
Maternal education emerged as a strong predictor, highlighting the intergenerational transmission of health behaviours. Students whose mothers had higher educational attainment were more likely to demonstrate optimal hygiene practices. This aligns with sub-Saharan meta-analytic evidence showing that maternal education improves menstrual preparedness, communication, and access to hygienic materials (Anbesu & Asgedom, 2023). Nigerian studies report that girls receiving maternal guidance exhibit better menstrual hygiene practices and reduced distress during menstruation (Nwimo et al., 2022). The persistence of this association among undergraduates suggests that early familial influences establish behavioural frameworks that remain relevant in young adulthood. Maternal education may influence not only direct knowledge transmission but also broader attitudes toward reproductive health, gender norms, and health-seeking behaviours that extend beyond adolescence.
Financial capacity, represented by monthly allowance, was another key determinant of menstrual hygiene behaviour. Students with greater financial resources were more likely to use appropriate sanitary materials and maintain hygienic practices. Economic barriers remain a central determinant of menstrual management across low- and middle-income settings. Systematic evidence from sub-Saharan Africa shows that affordability directly influences product choice, frequency of change, and disposal practices (Anbesu & Asgedom, 2023). Nigerian qualitative and quantitative studies similarly highlight that access to preferred menstrual materials is shaped by economic capacity (Budhathoki et al., 2018; Ene et al., 2024; Shumie & Mengie, 2022). The undergraduate findings reinforce that financial autonomy continues to mediate menstrual hygiene behaviour even within institutional environments. Despite being in educational settings, students' purchasing power determines their ability to access commercial sanitary products versus relying on less hygienic alternatives.
Residence did not retain statistical significance after adjustment, suggesting that shared campus infrastructure may mitigate environmental disparities. This finding is consistent with evidence that institutional sanitation environments can equalise access to hygiene facilities, reducing residence-related inequities observed in community settings (Ikogho & Onoharigho, 2025). While adolescent literature frequently reports urban - rural differences in menstrual hygiene access, the university context appears to attenuate such disparities, indicating the importance of infrastructure in shaping behavioural outcomes (Sommer et al., 2021). This finding has important implications for intervention design, suggesting that improving campus sanitation facilities could benefit all students regardless of their residential background before university entry.
The overall prevalence of good menstrual hygiene behaviour observed in this study parallels findings from adolescent populations, where moderate practice levels persist despite increasing awareness. A meta-analysis across sub-Saharan Africa estimated that fewer than half of adolescent girls consistently practice optimal menstrual hygiene (Anbesu & Asgedom, 2023). Nigerian systematic evidence similarly reports variability in hygiene practices despite high awareness (Uzoechi et al., 2023). The undergraduate pattern suggests that behavioural adoption remains constrained by socio-economic and environmental determinants rather than knowledge alone. This knowledge-behaviour gap underscores the limitations of educational interventions that fail to address structural barriers to optimal menstrual hygiene.
The continuity between adolescent and undergraduate determinants underscores the life-course nature of menstrual hygiene behaviour. Studies among Nigerian adolescents show that maternal support, economic access, and educational exposure jointly influence menstrual practices (Nnennaya et al., 2021; Nwimo et al., 2022). The persistence of these predictors among university students indicates that behavioural foundations established earlier continue to shape young adult outcomes. This supports a developmental model in which menstrual hygiene behaviour evolves but remains anchored in the socio-demographic context (Sommer et al., 2021). The university environment provides opportunities for behavioural reinforcement or modification but does not fundamentally disrupt established patterns rooted in family background and early life experiences.
Methodologically, the analytical framework strengthens the interpretation of behavioural gradients. Ordinal modelling captured variations in hygiene practice rather than collapsing outcomes into binary categories. This aligns with recommendations in behavioural epidemiology to preserve outcome variability when examining determinants (Briggs et al., 2026; Hennegan et al., 2020). Diagnostic testing confirmed acceptable model assumptions, supporting the reliability of estimated associations. The use of validated instruments and robust statistical approaches enhances the credibility of findings and facilitates comparison with other studies employing similar methodologies.
[bookmark: _Hlk221652732]Importantly, the findings reinforce that menstrual hygiene behaviour cannot be isolated from broader social determinants. Economic capacity, educational exposure, and familial influences interact to shape behavioural decision-making. Nigerian adolescent research repeatedly demonstrates that menstrual management improves when structural barriers are reduced (Ene et al., 2024; Shumie & Mengie, 2022). The undergraduate context reflects similar mechanisms, suggesting that interventions targeting socio-economic constraints remain relevant beyond adolescence. University health services should consider these structural factors when designing menstrual health programs rather than focusing exclusively on educational components.
Comparatively, menstrual hygiene studies across sub-Saharan Africa emphasise that behavioural improvement requires both educational reinforcement and material access (Anbesu & Asgedom, 2023; Briggs NCT et al., 2026). Nigerian evidence further shows that menstrual distress decreases when hygienic practices improve, linking behavioural competence with well-being (Briggs et al., 2026; Nwimo et al., 2022). The present study extends this understanding by demonstrating that predictors of hygienic behaviour remain active within tertiary educational settings. This suggests that universities represent important venues for implementing comprehensive menstrual health programs that address both knowledge and resource gaps.
The observed patterns also support the concept of behavioural continuity across educational transitions. Adolescents entering tertiary institutions carry forward established hygiene behaviours shaped by family and socio-economic context. Systematic Nigerian evidence suggests that educational exposure strengthens, but does not replace foundational influences (Briggs et al., 2026; Uzoechi et al., 2023). Thus, university environments may enhance behavioural expression while underlying determinants remain consistent. This has implications for the timing of interventions, suggesting that earlier interventions targeting adolescents may have lasting effects into young adulthood.
Taken together, the findings situate menstrual hygiene behaviour within a socio-developmental framework where age progression, educational exposure, maternal influence, and economic capacity collectively determine behavioural outcomes. The consistency of these predictors with regional literature suggests that undergraduate menstrual hygiene behaviour represents an extension of earlier life patterns rather than a distinct phenomenon. This continuity underscores the importance of addressing structural determinants alongside educational strategies. Future interventions should consider integrated approaches that combine health education with practical support for product access and waste management.
Strengths
This study used ordinal logistic regression with comprehensive diagnostic testing, including proportional odds assumption and goodness-of-fit assessments, enabling nuanced analysis of behavioural gradients beyond binary classifications. The use of a validated instrument (Menstrual Practices Questionnaire) enhanced the reliability of outcome measurement. Stratified random sampling ensured proportional representation across academic levels, minimising selection bias. The focus on medical undergraduates in South-South Nigeria addresses a significant population gap in menstrual hygiene literature.
Limitations
The cross-sectional design precludes causal inference regarding the relationship between socio-demographic factors and menstrual hygiene behaviour. Self-reported data may be subject to social desirability and recall biases, potentially overestimating good practices. The single-institution setting limits generalisability to other tertiary institutions in Nigeria or elsewhere. The exclusion of pregnant and postpartum students may have introduced selection bias. Finally, unmeasured confounders such as cultural beliefs, peer influence, and access to menstrual products could have influenced the observed associations.
Conclusion
Menstrual hygiene behaviour among female medical undergraduates was significantly associated with age, academic level, maternal education, and financial capacity. These findings highlight the influence of socio-demographic and economic factors on menstrual health practices even among university students. Targeted interventions in tertiary institutions should combine menstrual health education with improved access to sanitary products and supportive sanitation facilities to promote optimal hygiene practices.
Recommendations
1. Strengthen Peer-Led Menstrual Health Education
Universities should institutionalise peer-led programmes that leverage social learning pathways documented in sub-Saharan African literature. These programmes create safe spaces for knowledge sharing and behavioural reinforcement among undergraduate women.
2. Integrate Menstrual Health into University Services
University health centres should subsidise or provide free sanitary products to students from low-income backgrounds. Health services should also offer comprehensive menstrual health consultations addressing both clinical concerns and practical hygiene management, recognising that material access remains critical for optimal practices.
3. Target Younger and Junior-Level Students
Orientation programmes for newly admitted students should include dedicated sessions on menstrual hygiene management, addressing practical skills, product options, and strategies for managing menstruation within the university environment. Early intervention during the transition to university life can establish healthy practices that persist throughout the academic journey.
4. Engage Families through University-Parent Partnerships
Universities should develop initiatives engaging mothers in menstrual health conversations through admission processes and parent-teacher meetings. Providing resources that equip mothers to support their daughters' needs recognises that behavioural foundations established at home continue shaping outcomes in tertiary settings.
5. Improve Campus Sanitation Infrastructure
Universities must ensure menstruation-friendly toilet facilities with consistent water access, functional disposal systems, and privacy. Provisions should include incinerators or sanitary bins in female hostels and academic buildings, with 24-hour access to well-maintained facilities.
6. Establish Routine Monitoring Systems
Universities should incorporate menstrual health indicators into routine health surveillance. Regular assessments using validated tools such as the Menstrual Practices Questionnaire can track patterns, identify challenges, and evaluate intervention effectiveness.
7. Advocate for Policy Inclusion
Policymakers should include menstrual health in reproductive health policies targeting tertiary institutions. The National Policy on Safety, Dignity and Wellbeing of Learners should explicitly address menstrual hygiene management, including provisions for product access, facility standards, and health education.
Contribution to Knowledge
[bookmark: _Hlk223606295]Contribution to Practice
Maternal education is the strongest predictor of menstrual hygiene, necessitating family engagement in university health services. Students with limited financial resources or less-educated mothers require targeted support, including subsidised sanitary products. Younger and junior-level students should be prioritised for early intervention. Improving campus sanitation infrastructure benefits all students regardless of background.
Contribution to Research
This study fills a critical gap by examining medical undergraduates in South-South Nigeria, moving beyond the usual focus on adolescents. Ordinal logistic regression with robust diagnostics provides a rigorous model for analysing behavioural gradients. The persistence of maternal education and financial capacity as predictors into young adulthood supports life-course research. The Menstrual Practices Questionnaire is now validated for Nigerian university settings.
Contribution to Policy
Nearly half of medical students exhibit suboptimal practices, challenging assumptions about health literacy among advanced learners. Menstrual health must be explicitly included in tertiary education policies and medical curricula. Subsidised sanitary products should be mandated for low-income students. Institutional infrastructure standards must include sanitary disposal facilities. Menstrual health indicators should be integrated into national health surveillance for tertiary institutions.
Future Studies
Longitudinal research is needed to track menstrual hygiene behaviours as students progress through medical training and into clinical practice. Multi-centre studies across Nigerian universities will assess the generalisability of findings and institutional variations. Comparative research between medical and non-medical students would determine discipline-specific influences. Qualitative studies assessing how maternal education and financial capacity shape practices can inform culturally sensitive interventions. Intervention research evaluating peer-led education, subsidised sanitary products, and improved campus sanitation is urgently needed. Finally, studies examining links between menstrual hygiene and clinical outcomes, including reproductive tract infections and mental health, would strengthen advocacy for prioritising menstrual health in university settings.
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