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Urban–Rural Disparities in Male Involvement in Birth Preparedness and Childhood Immunization in Rivers State, Nigeria


Abstract
Male involvement in birth preparedness and childhood immunization improves maternal and child health outcomes but remains underutilized in sub-Saharan Africa. Comparative rural‑urban data from Nigeria's South‑south region are scarce. This study compared male involvement in birth preparedness and childhood immunization between rural and urban communities in Rivers State, Nigeria.
Methods: This community‑based comparative cross‑sectional study enrolled 450 men (225 urban, 225 rural) with a youngest child aged 0‑24 months. Data were collected using an interviewer‑administered questionnaire adapted from validated tools. Male involvement was assessed using composite scores for birth preparedness and childhood immunization. Data were analyzed using chi-square tests and multivariable logistic regression, with interaction and sensitivity analyses.
Results: Men in urban areas had significantly higher good involvement in birth preparedness (60.9% versus 43.8%, p<0.001) and childhood immunization (57.3% versus 40.4%, p=0.001) compared to men in the rural areas. Independent predictors were urban residence (AOR=2.14), tertiary education (AOR=2.67), high income (AOR=1.89), and knowledge of maternal health services (AOR=3.05). Interaction analysis reported that tertiary education was more impactful in urban areas (AOR=3.21), while high income was more important in rural areas (AOR=2.31). Men in the rural areas were more frequently identified as cultural barriers (58.2% viewed maternal and child health as women’s responsibility) and reported a lack of male‑friendly spaces (61.8%). Sensitivity analysis confirmed robustness of findings.
Conclusion:  Male involvement is substantially higher in urban than rural Rivers State. Education drives urban engagement; household income is the key modifiable factor in rural areas. Context‑specific interventions should address economic barriers in rural communities and cultural norms across both settings.
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1. Introduction
Maternal and child health (MCH) has undergone a significant transformation, shifting from a woman-centered approach to one that recognizes the family unit as a cohesive unit of care. Globally, male involvement has emerged as a critical determinant of health outcomes, yet it remains one of the most underutilized resources in public health (Mbadugha et al., 2019). Birth preparedness and complication readiness (BPCR) is a comprehensive strategy advocated by the World Health Organization to reduce the "three delays" in seeking, reaching, and receiving care (Tadesse et al., 2018). While men often control household finances and transportation (the two most significant barriers to emergency obstetric care), their active participation in maternal health services remains consistently low across different regions. Research globally indicates that when men are constructively involved, there is a marked increase in the use of skilled birth attendants, improved maternal nutrition, and a higher likelihood that children complete their routine immunization schedules (Nasreen et al., 2012).
In sub-Saharan Africa, patriarchal structures position men as primary decision-makers for household resources and health-seeking (Mbadugha et al., 2019). However, cultural norms framing pregnancy and childcare as 'women's business' often exclude men from maternal care (Matseke et al., 2017). For instance, in many East and South African communities, men who attempt to accompany their wives to clinics may face social stigma or find the healthcare environment uninviting due to a lack of male-friendly spaces and the historical exclusion of fathers from labor rooms (Tadesse et al., 2018). This disconnect is particularly evident in birth preparedness and complication readiness (BPCR); studies show that while many husbands save money for delivery, far fewer arrange emergency transport in advance (Tadesse et al., 2018).
Within the West African sub-region, the challenge of low male involvement is compounded by varying levels of literacy, socioeconomic disparities, and the prevalence of traditional belief systems. In Nigeria, the most populous nation in the region, the involvement of men in pregnancy care and childhood immunization is a complex interplay of geography and education. Recent studies in Northern and Southwestern Nigeria highlight that men’s knowledge of maternal health risks is a significant predictor of their level of involvement (Akinyemi & Ibrahim, 2024; Raji et al., 2019). While many Nigerian men acknowledge the importance of vaccination to prevent childhood infectious diseases, a substantial gap exists in their knowledge of specific immunization schedules and the necessity of follow-up doses. This lack of detailed information often leads to high "dropout" rates, where a child starts the immunization process but fails to complete it because the father does not prioritize the subsequent visits (Raji et al., 2019).
Nigeria's South‑south geopolitical zone, with its riverine terrain and oil‑dependent economy, presents a distinct demographic landscape (National Population Commission [NPC], 2019). In Rivers State specifically, rural‑urban differences in health information access and infrastructure significantly shape paternal behavior (Briggs & Tobin-West, 2022). Urban dwellers in the South-south often have better access to mass media, digital health platforms, and robust health education sessions, leading to higher knowledge scores regarding birth preparedness compared to their rural counterparts (Sodeinde et al., 2020). Conversely, men in rural areas may adhere more strictly to traditional gender roles where the male role is limited to providing the "bride price" or physical funds, rather than providing emotional support or physical presence during antenatal or immunization visits (Mbadugha et al., 2019).
These urban–rural differences translate into distinct patterns of healthcare engagement in Rivers State. Fathers in Port Harcourt and similar urban centers are more likely to encounter 'male‑friendly' health campaigns and private providers that actively encourage paternal presence during antenatal and immunization visits (Adetona et al., 2024). Conversely, fathers in remote riverine communities often default to traditional birth attendants (TBAs) as their primary point of contact, thereby bypassing formal birth preparedness protocols and routine immunization schedules (Sodeinde et al., 2020). The logistical landscape further compounds this divide: rural childhood immunization efforts face high transport costs and vaccine hesitancy—barriers that are less pronounced in urban settings where health facilities are more accessible (Briggs, 2026).
Despite these known barriers, there is a dearth of comparative empirical data specifically examining how the residential setting (rural versus urban) influences the degree of male involvement in both birth preparedness and the child's subsequent immunization in Rivers State. Most existing studies focus on maternal perspectives, often ignoring the father’s own perceived barriers and motivations (Briggs & Tobin-West, 2022). Understanding these differences is vital for developing targeted public health interventions that move beyond general health education to gender-transformative programs that encourage men to be active, informed partners in their children's health (Matseke et al., 2017). By identifying the specific gaps in knowledge and practice between fathers in rural and urban areas, policymakers can tailor communication strategies that resonate with the socio-cultural realities of each setting.
The primary aim of this study was to conduct a comparative analysis of male involvement in birth preparedness and childhood immunization between rural and urban communities in Rivers State, by assessing the levels of paternal knowledge, the extent of their physical and financial participation in maternal and child health services, and the socio-cultural factors that facilitate or hinder their engagement in these critical healthcare processes.

2. Methodology
2.1 Study Area
The study was conducted in Rivers State, located in the South‑south geopolitical zone of Nigeria. To capture a true rural‑urban comparison, the study focused on two distinct Local Government Areas (LGAs). Port Harcourt City LGA served as the urban study site, characterized by a high degree of urbanization, the presence of a tertiary health facility, and a cosmopolitan population. Oyigbo LGA represented a rural setting, characterized by traditional social structures, agrarian livelihoods, and a greater reliance on primary health centers and traditional birth attendants.
2.2 Study Design
This was a community-based, comparative cross‑sectional study conducted for four months (June to September 2025). 
2.3 Study Population
The study population consisted of men residing in selected rural and urban communities of both LGAs of Rivers State.
Inclusion Criteria: Married or cohabiting men who were the biological fathers or primary guardians of a child who consented to the study; men whose youngest child was aged 0–24 months, ensuring that the recall of birth preparedness and immunization activities was recent; and permanent residents who had lived in the respective LGAs for at least twelve consecutive months who also gave their consents.
Exclusion Criteria: Men who were healthcare professionals (to avoid professional knowledge bias); men whose children were born outside the study area, as different healthcare systems may have influenced their involvement; and men with documented cognitive impairments or severe illnesses that precluded them from completing the interview.
2.4 Sample Size Determination
The sample size was determined using the formula for the comparison of two proportions as shown: 
               

Using , , and proportions of 60.5% (urban) and 48.4% (rural) (Adetona et al., 2024), the minimum calculated sample size was 263 per group. Adjusting for clustering (DEFF = 1.5) yielded 395 per group. Due to feasibility considerations, a total sample size of 450 (225 per group) was utilized, which was consistent with similar studies (Iliyasu et al., 2010; Moyo et al., 2024).
The sample size of 450 satisfied the Events per Variable (EPV) requirement. The expected proportion of men with “good involvement” in maternal and child health was estimated at 45%, based on the pooled prevalence reported in a systematic review and meta‑analysis of male involvement in low‑ and middle‑income countries (Yargawa & Leonardi‑Bee, 2015). With a total sample of 450, the expected number of outcome events was, therefore, 450 × 0.45 = 202.5 ≈ 203 events.
The multivariable logistic regression model included the following 10 independent predictors: age, educational level, monthly household income, occupation, parity, religion, residential setting (urban versus rural), knowledge of maternal health services, financial savings for delivery, and arrangement of emergency transport. With 10 predictors and 203 expected events, the EPV was 203 / 10 = 20.3, which exceeded the recommended minimum of 10-15 events per variable (Peduzzi et al., 1996; Vittinghoff & McCulloch, 2007). This confirmed that the sample size was adequate for the planned regression analysis.
2.5 Sampling Technique
A multi-stage cluster sampling technique was used. In the first stage, Port Harcourt (Urban) and Oyigbo (Rural) LGAs were randomly selected by balloting. The second stage involved the simple random selection (by balloting) of three political wards from each of the two LGAs. In the third stage, systematic sampling was used to select households within the chosen wards. The sampling interval (k) was computed by dividing the estimated total number of households (N) in each ward by the number of households required (n). Using an estimate of 5,000 households per ward and a target of 75 households per ward, the calculated sampling interval was 67 (5,000 ÷ 75 ≈ 67). However, a conservative interval of 50 was used to account for vacant houses and non‑response, ensuring the target of 75 households per ward was achieved. The first household was randomly selected from the first 50 households, after which every 50th household was chosen until 225 households were reached. Finally, in the fourth stage, one eligible male per household was selected; where multiple eligible men existed, a simple random sampling was used (balloting without replacement).
2.6 Tool for Data Collection
A structured, interviewer‑administered questionnaire adapted from validated BPCR and immunization tools used in previous Nigerian studies was utilized (Briggs, 2026; Johns Hopkins JHPIEGO/ WHO BPCR Index (Jhpiego), 2004). It assessed socio‑demographics (age, education, occupation, parity, and religion); BPCR involvement (financial savings, transport arrangements, and identification of skilled birth attendants); immunization involvement (knowledge of vaccine schedules, financial support for clinic visits, and physical attendance at immunization sessions);  socio‑cultural facilitators and barriers reflecting common cultural norms and health system challenges. 
The adapted questionnaire was reviewed by three public health experts for content validity. A pretest among 45 eligible men (10% of the total sample) from non- participating LGA in Rivers State yielded Cronbach's alpha values of 0.84 (birth preparedness) and 0.79 (childhood immunization), confirming acceptable internal reliability.
2.7 Data Analysis 
Data were analyzed using the Statistical Product and Service Solution (SPSS) Version 27.0 (Armonk, NY: IBM Corporation). 
For preliminary testing, the distribution of continuous variables was assessed using the Shapiro‑Wilk test. Before regression analysis, the Variance Inflation Factor (VIF) was checked for multicollinearity; variables with a VIF > 5 were excluded to ensure the stability of the coefficients.
For descriptive statistics, frequencies, means, and standard deviations summarized sociodemographic and clinical characteristics.
For inferential analysis, chi‑square tests (χ²) were used. Multiple logistic regression was conducted to identify independent predictors of male involvement. To assess whether the effect of education and income differed by residential setting, an interaction analysis was performed
Model validation included the Hosmer‑Lemeshow test to ensure the model appropriately fit the data (p > 0.05). The Area Under the Receiver Operating Characteristic curve (AUROC) was calculated to determine the model’s predictive power; an AUC of 0.7 or higher was considered acceptable. A sensitivity analysis was performed by running the model while excluding extreme outliers or missing values to confirm the robustness of the primary findings.
Statistical Significance: P-values <0.05 were considered statistically significant. Adjusted Odds Ratios (AORs) with 95% Confidence Intervals (CIs) were reported for all independent predictors.

2.8 Operational Definitions
Good involvement in birth preparedness (BPCR) required positive responses to ≥2 of: saved money for delivery, identified a skilled birth attendant, arranged emergency transport, or attended ≥1 antenatal visit. Good involvement in childhood immunization required ≥2 of: correctly identified ≥3 routine vaccines (BCG, OPV, Penta, Measles), provided financial support for ≥1 immunization visit, physically attended ≥1 session, or reminded partner of scheduled dates. Both thresholds (≥2/4) were selected a priori based on pretest distributions (median=2, IQR:1–3). Knowledge of immunization schedule meant identifying ≥3 of five key timepoints: birth (BCG/OPV0), 6 weeks (Penta1/OPV1), 10 weeks (Penta2), 14 weeks (Penta3), and 9 months (Measles). Urban residence (Port Harcourt City LGA) required population >50,000, paved roads, >18 hours/day electricity, and tertiary healthcare within 5 km. Rural residence (Oyigbo LGA outside major towns) required <20,000 inhabitants per ward, primary reliance on agriculture/fishing, and a primary health center as the main facility. High income was ≥₦80,000 monthly, selected because it approximates the 75th percentile, double Nigeria's minimum wage (₦40,000), and the income level above which previous Rivers State studies found improved health service utilization (Briggs & Tobin‑West, 2022). Tertiary education meant any post‑secondary education (polytechnic, college of education, or university).
3. Results
Sociodemographic Characteristics of Respondents
Sociodemographic characteristics showed that the mean age of respondents was 34.8 ± 7.6 years, with urban respondents slightly older than rural respondents. Higher educational attainment and income were more common in urban areas, whereas rural respondents were more likely to be engaged in informal occupations (Table 1).
Table 1: Sociodemographic Characteristics of Respondents
	Variable
	Urban (n=225)
	Rural (n=225)
	Total (n=450)

	Mean Age (years)
	35.6 ± 7.2
	34.0 ± 8.0
	34.8 ± 7.6

	Tertiary Education (%)
	62.2
	28.9
	45.6

	Secondary Education (%)
	26.7
	44.4
	35.6

	Primary/None (%)
	11.1
	26.7
	18.9

	Mean Income (₦)
	98,500 ± 42,300
	52,700 ± 28,600
	—

	Mean Children (n)
	2.5 ± 1.2
	3.1 ± 1.5
	2.8 ± 1.4


 

Male Involvement in Birth Preparedness
Table 2 shows that urban men had significantly higher good involvement in birth preparedness (60.9% versus 43.8%, p<0.001). The largest absolute difference was in identifying a skilled birth attendant (65.3% urban versus 39.6% rural, difference 25.7 percentage points).
Table 2: Male Involvement in Birth Preparedness
	Indicator
	Urban (%)
	Rural (%)
	p-value

	Good involvement
	   60.9
	  43.8
	<0.001

	Saved money
	   72.4
	  54.2
	<0.001

	Identified SBA
	   65.3
	  39.6
	<0.001

	Transport arranged
	   58.7
	  36.0
	<0.001


Male Involvement in Childhood Immunization
Urban respondents demonstrated significantly greater involvement in childhood immunisation, including better knowledge, greater financial support, and higher physical attendance at immunisation sessions (Table 3).
Table 3: Male Involvement in Childhood Immunization
	Indicator
	Urban (%)
	Rural (%)
	p-value

	Good involvement
	   57.3
	  40.4
	0.001

	Knowledge of the schedule
	   61.8
	  38.7
	<0.001

	Financial support
	   69.8
	   51.1
	<0.001

	Attendance
	   42.2
	   25.8
	<0.001


Comparison with Reference Populations
External reference data (NBS & UNICEF, 2022; NDHS, 2018) showed that urban men's good BPCR involvement (60.9%) approached the South‑South female rate (53%), while rural men (43.8%) fell below. Urban men identifying a skilled birth attendant (65.3%) was similar to South‑South women (67%), but the rural figure (39.6%) was markedly lower. National full immunization coverage for children 12–23 months was 31% versus 49% in the South‑South. Although direct paternal data are unavailable nationally, urban paternal attendance at immunization sessions (42.2%) aligned with regional patterns, while rural attendance (25.8%) remained substantially lower.
Multivariable Logistic Regression Analysis
Multivariable logistic regression identified urban residence, higher education, higher income, and knowledge of maternal health services as independent predictors of male involvement (Table 4).
Table 4: Multivariable Logistic Regression Analysis
	Variable
	 AOR
	95% CI
	p-value

	Urban residence
	  2.14
	1.42–3.21
	<0.001

	Tertiary education
	  2.67
	1.71–4.18
	<0.001

	High income
	  1.89
	1.22–2.94
	0.004

	Knowledge
	  3.05
	1.98–4.71
	<0.001


Model Diagnostics
The logistic regression model performed acceptably per the prespecified criteria. The Hosmer‑Lemeshow test indicated a good fit (χ² = 8.23, df = 8, p = 0.412). Discriminatory accuracy (AUC) was 0.78 (95% CI: 0.73–0.83) (Figure 1), exceeding the 0.7 threshold. All VIF values were below 2.5, confirming no problematic multicollinearity. 


















Figure 1. Receiver operating characteristic (ROC) curve for the multivariable logistic regression model predicting good male involvement. The area under the curve (AUC) was 0.78 (95% CI: 0.73–0.83), indicating acceptable discriminative ability.
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Fig 1. Receiver operating characteristic (ROC) curve for the multivariable logistic model
Socio-Cultural Factors Influencing Male Involvement (Perceived Barriers to Male Involvement)
Table 5 shows that men in rural areas were significantly more likely than men in urban areas to agree that maternal and child health is primarily women’s responsibility and to fear stigma from clinic staff if they accompanied their partners. Many men in rural areas reported a lack of male‑friendly spaces at health facilities, compared to a smaller proportion of men in urban areas. While work or time constraints were reported by roughly half of both groups, transportation costs were a far greater barrier in rural areas. Preference for traditional birth attendants over formal skilled attendants was also more common in rural settings.




Table 5: Perceived Barriers to Male Involvement
	Barrier (% agreeing)
	Urban (n=225)
	Rural (n=225)
	p‑value

	"MCH is primarily women's responsibility"
	 31.6
	58.2
	<0.001

	Fear of stigma from clinic staff
	 24.0
	47.1
	<0.001

	Lack of male‑friendly spaces at health facilities
	 38.7
	61.8
	<0.001

	Work/time constraints
	  52.9
	48.4
	0.342

	Transportation costs
	  29.3
	67.6
	<0.001

	Preference for traditional birth attendants
	     8.4
	42.2
	<0.001


Interaction Effects Between Residence and Socioeconomic Factors
Interaction analysis revealed that tertiary education was strongly associated with good male involvement among urban residents and, to a lesser extent, in rural areas. High income was not significant for men in urban areas but was strongly associated among men in rural areas. Thus, education is particularly impactful in urban settings, while income may be a more effective lever in rural communities (Table 6).
Table 6: Interaction Effects – Education and Income Stratified by Residence
	Predictor
	Comparison
	AOR (95% CI)
	p-value

	Urban × Tertiary education
	vs. urban × primary
	3.21 (1.89–5.45)
	<0.001

	Rural × Tertiary education
	vs. rural × primary
	1.78 (1.02–3.11)
	0.042

	Urban × High income
	vs. urban × low income
	1.52 (0.93–2.48)
	0.094

	Rural × High income
	vs. rural × low income
	2.31 (1.26–4.23)
	0.007


Sensitivity Analysis - Comparison of Original and Outlier‑Excluded Models
A sensitivity analysis was performed by excluding extreme outliers and running the multivariable logistic regression. The adjusted odds ratios for urban residence, tertiary education, and knowledge of maternal health services remained stable compared to the original model, confirming the robustness of the primary findings (Table 7).
	Table 7: Sensitivity Analysis - Comparison of Original and Outlier‑Excluded Models
Predictor	                        Original AOR (95% CI)	                 Sensitivity* AOR (95% CI)
Urban residence	                    2.14 (1.42–3.21)	                                   2.09 (1.38–3.16)
Tertiary education	                    2.67 (1.71–4.18)	                                    2.58 (1.64–4.06)
High income	                                 1.89 (1.22–2.94)	                                                    –
Knowledge	                                  3.05 (1.98–4.71)	                                                             2.98 (1.91–4.65)
*Excluded 15 extreme outliers (3.3% of sample). High income not reported in sensitivity analysis.
 All confidence intervals are at the 95% level.
	
	


4. Discussion
This study reveals a marked urban‑rural difference in male involvement in Rivers State. Fathers in Port Harcourt demonstrated significantly higher involvement in both birth preparedness (60.9% versu 43.8%) and childhood immunization (57.3% versus 40.4%) than those in Oyigbo. The logistic model showed good fit (Hosmer‑Lemeshow p=0.412) and discriminatory accuracy (AUC=0.78) exceeding the acceptable threshold, supporting the reliability of the predictors identified. Furthermore, a sensitivity analysis excluding extreme outliers yielded virtually identical adjusted odds ratios (e.g., urban residence AOR 2.09 versus 2.14; knowledge AOR 2.98 versus 3.05), confirming the robustness of the primary findings. 
The Urban-Rural Divide in Male Involvement
The primary finding of this study is the significant disparity in male involvement levels based on residential setting. Fathers in Port Harcourt demonstrated a higher level of involvement in both birth preparedness and complication readiness (60.9%) and childhood immunization (57.3%) compared to their counterparts in Oyigbo (43.8% and 40.4%, respectively). This finding aligns with global observations in low- and middle-income countries (LMICs) where urban residence is a consistent predictor of better maternal health service utilization (Suryawanshi et al., 2021). Regionally, the 60.9% urban involvement rate mirrors findings from Ethiopia, where 55% of husbands in urban centers were found to be well-prepared for birth (Tadesse et al., 2018).
However, the rural involvement rate of 43.8% reflects a persistent challenge across sub-Saharan Africa. This finding is consistent with research in Tanzania and Malawi, where men in rural areas often face geographic and informational isolation that precludes active participation (August et al., 2016). Within the Nigerian context, these results show a higher level of engagement than the national averages reported in the 2018 Nigeria Demographic and Health Survey (NDHS), which noted that male involvement remains a significant bottleneck to achieving universal health coverage (Adesina et al., 2023). Notably, there is a distinct disagreement with a study conducted in Ogun State, Southwestern Nigeria, which reported higher male involvement in rural areas due to community-based outreach programs (Adetona et al., 2024). This discrepancy suggests that the "rurality" of Rivers State, characterized by difficult riverine terrain and different socio-economic stressors, presents unique hurdles not found in the more accessible rural areas of the Southwest.
Socio-Demographic Interaction: Education versus Income
A key contribution is the interaction between residence and socioeconomic factors. Tertiary education strongly predicted involvement in urban areas (AOR 3.21) but less in rural areas (AOR 1.78). Conversely, high income was significant only in rural settings (AOR 2.31). This suggests qualitatively different barriers: education enables urban men to challenge patriarchal norms (Tokhi et al., 2018), while rural participation is constrained by economic marginalization. In contrast, the findings in Oyigbo suggest that even when men possess the desire to be involved, they are often economically marginalized. The significant association between income and involvement in rural areas reflects the "cost of participation." For fathers in the rural areas, being involved often means sacrificing a day's wage or paying for expensive transportation which are barriers that are less pronounced for urban dwellers. This finding aligns with regional studies in Mozambique and Kenya, which identified "time poverty" and financial constraints as the primary reasons men fail to accompany their wives to health facilities (Ongolly & Bukachi, 2019; Sharma et al., 2018). It highlights a critical area of disagreement with policies that focus solely on "awareness" in rural areas. Without addressing underlying poverty, education alone may not suffice to increase male participation in rural areas.
Knowledge as a Catalyst for Health-Seeking Behavior
The study established a clear link between a man's knowledge of maternal danger signs and his level of involvement. Men in urban areas had significantly higher knowledge scores regarding birth preparedness and immunization (61.8% knew the schedule) compared to men in rural areas (38.7%). This knowledge gap is directly reflected in the lower participation rates in Oyigbo. Globally, the "Three Delays" model identifies the delay in deciding to seek care as a primary cause of maternal mortality, a decision often controlled by the male head of household (Tadesse et al., 2018). When men are knowledgeable about risks such as excessive bleeding or prolonged labor, they are more likely to have a transport plan and emergency funds ready.
In the South-South region of Nigeria, knowledge levels are often mediated by the source of information. While men in urban areas have access to digital media and professional health workers, men in rural areas often rely on traditional social networks. This study's finding that only 38.7% of men in rural areas knew the full childhood immunization schedule is particularly concerning and aligns with national data showing that "immunization dropout" rates are highest in rural Nigeria (Adesina et al., 2023). These findings align with a study in Northern Nigeria, which found that fathers often authorize the first vaccine dose (BCG) but fail to support subsequent doses because they do not understand the cumulative nature of the immunization schedule (Adenike et al., 2017; Raji et al., 2019). Notably, while financial support for immunization was relatively high even in rural areas (51.1%), physical attendance was considerably lower (25.8%). This suggests that men in rural areas may view their role as primarily financial, delegating the physical task of clinic visits to female partners which is a pattern consistent with traditional gender role expectations in patriarchal societies.

Structural Barriers: The TBA Preference and Transportation
Structural barriers played a decisive role in the rural-urban divide. A striking 42.2% of rural respondents in Oyigbo expressed a preference for Traditional Birth Attendants (TBAs), compared to only 8.4% in Port Harcourt. This high reliance on TBAs in rural Rivers State is a major impediment to formal birth preparedness. In the South-South geopolitical zone, TBAs are often viewed as more "culturally competent" and "male-friendly" than the formal Primary Health Centers (PHCs), which are often perceived as feminine spaces where men are ignored or unwelcome (Akpabio et al., 2014).
Furthermore, transportation costs were cited as a barrier by 67.6% of men in rural areas compared to only 29.3% of urban men. In the context of Rivers State, this often involves water-based travel, which is significantly more expensive and riskier than road transport. This finding highlights a specific geographic challenge that makes the Rivers State experience different from the national average. While national policies focus on facility-based improvements, this study suggests that, for rural areas in South-South Nigeria, the "second delay" (reaching the facility) remains the dominant hurdle for men. This aligns with findings from other riverine populations in the Amazon and Southeast Asia, where transport logistics are the single greatest predictor of male involvement in maternal emergencies (Suryawanshi et al., 2021).
Socio-Cultural Norms and Masculinity
Cultural constraints remain formidable, particularly in rural settings. Over half (58.2%) of rural men viewed MCH as women's responsibility (versus 31.6% urban), and 47.1% feared stigma from clinic staff (versus 24.0% urban). The 61.8% reporting a lack of male‑friendly spaces in rural areas reflects what Engelbrecht et al. (2024) described as 'diminished masculinity' in female‑dominated clinical spaces. In the Niger Delta, patriarchal norms define a man's role as the financial provider rather than a physical participant in care (Mbadugha et al., 2019). Unlike Northern Nigeria, where religious interpretations dominate (Raji et al., 2019), barriers in Rivers State are secular and social, rooted in this 'provider' role. The higher involvement in Port Harcourt suggests an urban cultural transition, while rural communities lag.
Synthesis of Global and Local Comparisons
Comparing the findings of this study to the global literature reveals that Rivers State is navigating a transition seen across many developing economies. The urban findings of BPCR involvement place Port Harcourt slightly above the sub-Saharan African average but still well below the 80%+ involvement seen in countries with aggressive male-involvement policies like Rwanda (Akinyemi & Ibrahim, 2024). Nationally, the study confirms that Rivers State follows the North-South health gradient, where Southern states generally exhibit better health-seeking behavior, yet it highlights the internal "micro-disparities" that aggregate national data often masks. The interaction between income and residence found here provides a sophisticated layer of evidence that moves beyond the simple "lack of education" narrative, pointing instead to systemic economic barriers in the rural areas of Rivers State.


Conclusion
Male involvement in birth preparedness and childhood immunization in Rivers State is significantly higher among urban than rural men. Education drives urban male engagement, while household income is the key modifiable factor in rural settings. Structural barriers such as a lack of male‑friendly spaces, high transportation costs, and reliance on traditional birth attendants disproportionately affect fathers in rural areas of Rivers State. Addressing these disparities requires context‑specific strategies that go beyond general awareness campaigns.
Recommendations
Rural interventions should prioritize economic enablers such as transport vouchers or conditional cash transfers alongside health education. Urban programs should leverage mass media and workplace initiatives to promote male involvement. Health facilities should create dedicated fathers' corners and train staff to reduce stigma. Community engagement through traditional leaders can help renegotiate gender norms that exclude men from MCH. Future programs should examine these differentiated approaches.
Strengths and Limitations
Strengths
Strengths include the comparative rural‑urban design, use of a validated tool, robust statistical analyses with model diagnostics and sensitivity testing, and community‑based sampling with adequate sample size, enhancing generalizability within Rivers State.
Limitations
These include the cross‑sectional design, which precludes causal inferences; potential social desirability bias in self‑reported male involvement; recall bias for events up to 24 months postpartum; and the exclusion of healthcare professionals, limiting applicability to that subgroup. Additionally, the study did not collect data from female partners to validate men's reports, nor did it assess the quality of male involvement (e.g., whether financial support was sufficient or attendance meaningful). The study was confined to two local government areas, so caution is necessary when extrapolating to other parts of Nigeria.
Contributions to Knowledge
Practice: This study provides evidence that male involvement in rural areas is constrained more by economic factors than knowledge deficits, suggesting that health workers should routinely assess transport affordability and offer practical support such as transport vouchers or clinic‑based financial navigation assistance.
Research: The study offers a validated comparative framework for assessing male involvement across rural and urban settings and demonstrates the value of interaction analysis between residence and socioeconomic factors, thereby opening avenues for longitudinal studies and implementation science research.
Policy: The findings highlight the need for geographically tailored maternal and child health policies that separate urban and rural strategies rather than applying a one‑size‑fits‑all approach, with rural policies prioritizing economic enablers and urban policies focusing on educational and cultural interventions.
Specific Innovation: The study innovatively applies the “Three Delays” model to male involvement in birth preparedness and childhood immunization and quantifies the education‑income interaction by residential setting, providing a novel analytical framework that can guide the design of gender‑transformative, context‑sensitive interventions.
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