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Abstract

Background: Despite the proven benefits of health facility delivery in reducing maternal and neonatal
mortality, Nigeria continues to experience low facility delivery rates with marked urban-rural disparities.
Understanding factors influencing facility delivery decisions is crucial for designing effective
interventions.

Objective: To identify and compare determinants of health facility delivery between urban and rural
pregnant women in Benin City, Edo State, Nigeria.

Methods: A comparative longitudinal study involving 220 pregnant women in their third trimester (110
urban, 110 rural) was conducted from July 2023 to August 2024. Data on previous delivery practices,
barriers to facility delivery, support systems, and knowledge about facility delivery importance were
collected using structured questionnaires. Binary logistic regression analysis identified predictors of
facility delivery. Statistical significance was set at p<0.05.

Results: Health facility delivery prevalence was 79.1% (87) among urban respondents compared to
70.0% (77) among rural respondents (p=0.122). Urban women prioritized availability of skilled healthcare
providers (65.5% (57) urban vs 28.6% (22) rural), while rural women emphasized proximity to home
(37.7% (29) rural vs 21.8% (19) urban). Financial constraints (76.5% (26) rural, 70.8% (17) urban) and
transportation difficulties (38.2% (13) rural, 54.2% (13) urban) were major barriers. Gravidity (aOR=5.279,
p=0.003), support systems (aOR=19.150, p<0.001), and excellent knowledge rating (aOR=16.499,
p=0.048) were significant predictors in urban areas. In rural areas, number of children (aOR=7.464,
p=0.008), support systems (aOR=6.411, p=0.002), primary education (aOR=0.135, p=0.008), and
husband's skill level 2 occupation (aOR=0.164, p=0.046) significantly predicted facility delivery.

Conclusion: Multiple socioeconomic, educational, and support-related factors influence facility delivery
decisions differently in urban and rural settings. Context-specific interventions addressing financial
barriers, strengthening support systems, improving health education, and ensuring skilled personnel
availability are essential for increasing facility delivery rates.

INTRODUCTION

Globally, approximately 295,000 women died from pregnancy-related causes in 2017, with 94% of these
deaths occurring in low- and middle-income countries [1]. Sub-Saharan Africa accounts for roughly 66%
of global maternal deaths, with Nigeria contributing significantly to this burden [2,3]. The maternal
mortality ratio in Nigeria remains unacceptably high at 512 deaths per 100,000 live births, one of the
highest globally [4].

Health facility delivery attended by skilled birth attendants represents a critical intervention for reducing
maternal and neonatal mortality [5,6]. Skilled attendance during childbirth enables timely identification
and management of obstetric complications, including postpartum hemorrhage, obstructed labor,
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sepsis, and pre-eclampsia—conditions responsible for the majority of maternal deaths [7,8]. The World
Health Organization recommends that all deliveries should be attended by skilled health personnel in
adequately equipped health facilities [9].

Despite these recommendations and proven benefits, Nigeria's facility delivery rate remains low at 39%,
with substantial urban-rural disparities (61% urban vs 26% rural) [10]. This gap persists despite
government policies promoting facility delivery and the establishment of primary healthcare facilities
nationwide [11,12]. Several factors contribute to low facility delivery rates, including socioeconomic
barriers, cultural beliefs, distance to facilities, perceived quality of care, and limited awareness of delivery
complications [13-15].

Previous studies have identified various determinants of facility delivery, including maternal age,
education, parity, household wealth, husband's education, and previous pregnancy experiences [16-18].
However, most studies have examined these factors in isolation or focused exclusively on either urban
or rural populations. Comparative studies examining how determinants differ between urban and rural
settings within the same geographic region are limited, yet such knowledge is crucial for designing
targeted interventions.

The continuum of maternal care concept emphasizes that women who attend antenatal care (ANC)
should continue care through facility delivery and postnatal services [19,20]. However, significant
dropouts occur between ANC attendance and facility delivery, representing missed opportunities for safe
childbirth [21,22]. Understanding why women who attend ANC subsequently deliver outside health
facilities is essential for improving maternal health outcomes.

This study addresses these gaps by examining determinants of health facility delivery among pregnant
women attending urban and rural health facilities in Benin City, Edo State, Nigeria. Specifically, we
investigated: the prevalence of facility delivery in urban versus rural settings; reasons for facility delivery
choices; barriers to accessing facility delivery services; and sociodemographic, knowledge-based, and
support-related predictors of facility delivery. The findings will inform evidence-based policy and
programmatic interventions to increase facility delivery rates and reduce maternal mortality in Nigeria.

METHODS
Study Design and Setting

This comparative longitudinal study was conducted from July 2023 to August 2024 in Benin City, Edo
State, Nigeria. Study sites comprised the Uselu Primary Health Center, representing the urban setting in
Egor Local Government Area, and Okokhuo Primary Health Center, representing the rural setting in Ovia
North-East Local Government Area. Edo State, located in Nigeria's South-South geopolitical zone, has a
population of approximately 4.75 million with diverse ethnic groups including Benin, Esan, Etsako, and
Owan [23].
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Study Population and Eligibility

The study population included pregnant women in their third trimester attending antenatal care services
at the selected facilities and residing within the study communities. Inclusion criteria were: (1) third
trimester pregnancy (=28 weeks gestation); (2) residence in selected urban or rural communities; (3)
written informed consent to participate. Exclusion criteria included: (1) nulliparous women (no previous
deliveries); (2) high-risk co-morbid conditions requiring specialized care; (3) severe illness preventing
interview participation; (4) unwillingness to provide consent.

Sample Size Calculation

Sample size was determined using Cochran's formula for comparing two proportions: n = 4(Z1-a/2 + Z1-
B)2(P)(1-P) / d?, where Z1-a/2 = 1.96 (95% confidence level), Z1-B = 0.842 (80% power), p1 = 0.79 (facility
delivery rate in urban Nigeria) [24], p2 = 0.40 (facility delivery rate in rural Nigeria) [24], P = (p1 + p2)/2 =
0.595,andd = p1-p2=0.39.

This yielded a minimum sample of 50 per group. Accounting for 10% non-response and a design effect
of 2, the final sample size was 110 per group (total n=220).

Sampling Technique

Multi-stage sampling was employed. Stage one involved random selection of two Local Government
Areas from four in Benin City through balloting. Stage two entailed selecting one urban and one rural
ward from each LGA using simple random sampling. Stage three utilized consecutive sampling to recruit
eligible participants until target sample sizes were achieved. Proportional allocation based on monthly
ANC attendance ensured representative sampling from each facility.

Data Collection Procedures

Data were collected using pretested, interviewer-administered structured questionnaires, comprising five
sections: (1) socio-demographic characteristics; (2) previous delivery experiences and practices; (3)
knowledge about facility delivery importance; (4) barriers to accessing facility delivery services; (5)
support systems for facility delivery.

Research assistants included trained Community Health Extension Workers, nurses, and medical
students who underwent one-day intensive training on study objectives, ethical considerations, and
qguestionnaire administration. Where available, ANC cards and child health records were reviewed to
verify self-reported information. Pre-testing was conducted among 16 pregnant women (10% of sample)
in Ovia North-East LGA to identify and correct ambiguities.
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Variables and Measurements

Dependent variable: Health facility delivery for previous pregnancy, defined as delivery at any public or
private health facility attended by skilled birth attendants (doctors, nurses, or midwives).

Independent variables included: Socio-demographic factors (age, education, marital status,
employment, occupation, income, parity) and obstetric factors (gravidity, gestational age, previous ANC
attendance).

Data Analysis

Data were entered and analyzed using IBM SPSS Statistics version 25. Descriptive statistics included
frequencies, percentages for categorical variables, and means with standard deviations for continuous
variables. Chi-square tests and Fisher's exact tests assessed associations between categorical
variables. Independent t-tests compared continuous variables between urban and rural groups.

Binary logistic regression was performed separately for urban and rural respondents to identify
independent predictors of facility delivery. Variables with p<0.25 in bivariate analysis were included in
initial models. Backward elimination retained variables with p<0.05 in final models. Results were
presented as adjusted odds ratios (aOR) with 95% confidence intervals (Cl). Model fit was assessed
using Hosmer-Lemeshow goodness-of-fit test and Nagelkerke R2. Multicollinearity was checked using
variance inflation factors. Statistical significance was set at p<0.05 (two-tailed).

Ethical Considerations

Ethical approval was obtained from the Ethics and Research Committee of the University of Benin
Teaching Hospital (Approval number: ADM/E22/A/VOL. VII/148654826). Written informed consent was
obtained from all participants after explaining study objectives, procedures, risks, benefits, and
participants' rights to withdraw without penalty. Confidentiality and anonymity were maintained
throughout the study.

RESULTS
Socio-demographic Characteristics

Table 1 Socio-demographic characteristics by setting
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Variable Rural (n=110) n(%) Urban (n=110) n(%) ¥/t p-value
Age (years), meantSD  37.96%8.5 34.8318.3 3.128t 0.841
Education level 7.312a 0.026*
Primary 36 (32.7) 19 (17.3)
Secondary 19 (17.3) 20(18.2)
Tertiary 55 (50.0) 71 (64.5)
Marital status 5.136b 0.059
Married 104 (94.5) 94 (85.5)
Single 5 (4.5) 14 (12.7)
Separated/Divorced 1(0.9) 2 (1.8)
Employment status 1.826a 0.401
Self-employed 52 (47.3) 61 (55.5)
Employed 41 (37.3) 32(29.1)
Unemployed 17 (15.5) 17 (15.5)
Monthly income () 45.883a <0.001*
<20,000 0 (0.0) 26 (23.6)
20,000-50,000 15 (13.6) 29 (26.4)
50,000-100,000 44 (40.0) 36 (32.7)
>100,000 51 (46.4) 19 (17.3)
Gravidity, meanzSD 1.8+0.7 1.5£0.6 3.346t 0.841

a Chi-square test; b Fisher's exact test; t t-test; *Statistically significant

Mean age was 34.8318.3 years for urban respondents and 37.96+8.5 years for rural respondents. Urban
women had significantly higher tertiary education (64.5% vs 50.0%, p=0.026) and more were single
(12.7% vs 4.5%). Monthly income differed significantly, with more rural respondents earning >&100,000
(46.4% vs 17.3%, p<0.001). Detailed socio-demographic characteristics are presented in Table 1.

Previous Delivery Experiences

Table 2 Previous delivery practices and experiences
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Variable Rural (n=110) n(%) Urban (n=110) n(%)  ¥? p-value
Gravidity 10.794a  0.005*
2-3 times 37 (33.6) 58 (52.7)
4-5times 58 (52.7) 47 (42.7)
>5 times 15 (13.6) 5 (4.5)
Place of last delivery 11.632a  0.009*
Public health facility 66 (60.0) 58 (52.7)
Private health facility 11 (10.0) 30 (27.3)
Home 12 (10.9) 9(8.2)
Traditional birth attendant 21 (19.1) 13(11.8)

a Chi-square test; *Statistically significant

Among respondents with previous deliveries, 70.0% of rural and 79.1% of urban women delivered in
health facilities, though this difference was not statistically significant (p=0.122). Public health facilities
were most commonly used (60.0% rural, 52.7% urban), followed by private facilities (10.0% rural, 27.3%
urban) (Table 2).

Reasons for Facility Delivery

Table 3 Reasons for choosing health facility delivery

Reason Rural (n=77) n(%)  Urban (n=87) n(%)
Closeness to home 29 (37.7) 19 (21.8)
Availability of skilled healthcare providers 22 (28.6) 57 (65.5)
Positive reputation of facility 32 (41.6) 29 (33.3)
Previous positive experiences 27 (35.1) 31 (35.6)
Referral from healthcare provider 3(3.9) 24 (27.6)
Availability of emergency obstetric care 4(5.2) 14 (16.1)

Multiple responses permitted

Reasons for choosing facility delivery differed significantly between settings (Table 3). Rural
respondents prioritized proximity to home (37.7%) and positive facility reputation (41.6%), while urban
respondents emphasized availability of skilled healthcare providers (65.5%) and referral from healthcare
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providers (27.6%). Previous positive experiences were similarly valued across settings (35.1% rural,
35.6% urban).

Barriers to Health Facility Delivery

Table 4 Barriers to accessing health facility delivery services

Barrier Rural (n=34) n(%) Urban (n=24) n(%)
Financial constraints 26 (76.5) 17 (70.8)

Lack of transportation 13 (38.2) 13 (54.2)

Distance to health facility 20 (48.8) 4(16.7)
Fear/anxiety about facility childbirth 7 (20.6) 1(4.2)

Preference for traditional birth practices 1(2.9) 4(16.7)

Lack of awareness about facility delivery importance 1 (2.9) 0(0.0)

Multiple responses permitted

About one-third of rural respondents (30.9%) reported encountering barriers to facility delivery compared
to 21.8% of urban respondents (p=0.126) (Table 4). Financial constraints were the most common barrier
in both settings (76.5% rural, 70.8% urban), followed by lack of transportation (38.2% rural, 54.2% urban).
Distance to health facilities posed a greater barrier for rural women (48.8% vs 12.1% urban).
Cultural/religious preferences for home delivery were minimal in both settings.

Support Systems and Knowledge

Table 5 Support systems and knowledge about facility delivery
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Variable Rural (n=110) Urban (n=110) X2 p-value
n(%) n(%)
Has support system 0.948a 0.330
Yes 72 (65.5) 65 (59.1)
No 38 (34.5) 45 (40.9)
Type of support (n=72 rural, n=65
urban)
Financial 9 (12.5) 38 (58.5)
Transportation 5(6.9) 9(13.8)
Emotional 8 (11.1) 3(4.6)
Combined support 50 (69.4) 15 (23)
Self-rated knowledge 30.406a <0.0071*
Excellent 22 (20.0) 51 (46.4)
Good 47 (42.7) 49 (44.5)
Fair/Poor 41 (37.3) 10 (9.1)
Information sources
Healthcare providers 84 (76.4) 90 (81.8)
Family/friends 60 (54.5) 36 (32.7)
Community health workers 47 (42.7) 30 (27.3)
Media 17 (15.5) 4 (3.6)

a Chi-square test; *Statistically significant; multiple responses permitted for support type and information
sources

Support systems encouraging facility delivery were reported by 65.5% of rural and 59.1% of urban
respondents (p=0.330). Financial support was the predominant form of assistance in both settings
(Table 5). Self-rated knowledge about facility delivery importance was significantly higher among urban
women, with 46.4% rating their knowledge as excellent compared to 20.0% of rural women (p<0.001).

Satisfaction with Facility Delivery Services

Table 6 Satisfaction and quality of facility delivery care
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Variable

Satisfaction level
Very satisfied
Satisfied
Neutral

Dissatisfied

Yes

No

urban)
Delay in care
Rude behavior
Poor monitoring

Other

Experienced disrespect/mistreatment

Nature of mistreatment (n=12 rural, n=4

5&? (n=77)

2 (2.6)
51 (66.2)
15 (19.5)
9(11.7)

12 (15.6)
65 (84.4)

3 (25.0)
6 (50.0)

3 (25.0)

Urban (n=87) X2
n(%)

33.099a
32(36.8)

46 (52.9)

6 (6.9)

3(3.4)

5.600a

4 (4.6)

83 (95.4)

3(75.0)
1(25.0)

p-value

<0.001*

0.018*

a Chi-square test; *Statistically significant

Among women who delivered in facilities, satisfaction levels assessed using the 5-point Likert Scale
differed significantly between settings (p<0.001) (Table 6). Only 2.6% of rural respondents reported being
very satisfied compared to 36.8% of urban respondents. However, the majority in both settings reported
general satisfaction (66.2% rural, 52.9% urban). Experiences of disrespect during facility delivery were

significantly more common among rural women (15.6% vs 4.6%, p=0.018).

Factors Associated with Facility Delivery

Table 7 Bivariate analysis of factors associated with facility delivery

Page 10/24




Variable Rural: Facility Rural p- Urban: Facility Urban p-
delivery n(%) value delivery n(%) value
Age group
<20 years 4/5 (80.0) 0.173 6/12 (50.0) 0.022*
21-30 years 29/49 (59.2) 48/61 (78.7)
31-40 years 31/39 (79.5) 27/29 (93.1)
>40 years 13/17 (76.5) 6/8 (75.0)
Education level
Primary 20/36 (55.6) 0.051 13/19 (68.4) 0.253
Secondary 16/19 (84.2) 18/20 (90.0)
Tertiary 41/55 (74.5) 56/71 (78.9)
Monthly income
<50,000 12/15 (80.0) 0.858 43/55 (78.2) 0.038*
50,000-100,000 30/44 (68.2) 29/36 (80.6)
>100,000 37/51 (72.5) 18/19 (94.7)
Gravidity
2-3 times 24/37 (64.9) 0.034* 38/58 (65.5) <0.001*
4-5times 46/58 (79.3) 46/47 (97.9)
>5 times 7/15(46.7) 3/5(60.0)
Has support
system
Yes 61/72 (84.7) <0.001* 62/65 (95.4) <0.001*
No 16/38 (42.1) 25/45 (55.6)
Encountered
barriers
Yes 30/34 (88.2) 0.005* 21/24 (87.5) 0.252
No 47/76 (61.8) 66/86 (76.7)

*Statistically significant; percentages represent proportion delivering in health facilities

Bivariate analysis revealed several factors significantly associated with facility delivery (Table 7). In

urban settings, age group (p=0.022), monthly income (p=0.038), and gravidity (p<0.001) were

significantly associated with facility delivery. In rural settings, gravidity (p=0.034) and experiencing
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barriers (p=0.005) showed significant associations. Having a support system was strongly associated
with facility delivery in both settings (rural: 84.7% vs 42.1% without support, p<0.001; urban: 95.4% vs
55.6%, p<0.001).

Predictors of Health Facility Delivery — Rural Respondents

Table 8 Predictors of health facility delivery, rural respondents

Predictor B aOR 95% CI p-value
Education level

Primary vs Tertiary -2.002 0.135 0.031-0.590 0.008*

Secondary vs Tertiary  0.261 1.298 0.240-7.016 0.762
Number of children 2010 7.464 1.687-33.031 0.008*
Husband's occupation

Skill level 2 vs Level 4  -1.808 0.164 0.028-0.967 0.046*

Skill level 3vs Level4  -0.557 0.573 0.084-3.907 0.569
Has support system

Yes vs No 1.858  6.411 1.942-21.172 0.002*
Self-rated knowledge

Excellent vs Fair/Poor  0.385  1.470 0.256-8.440 0.666

Good vs Fair/Poor 0.364 1.439 0.400-5.178 0.578

Model R?=43.0-52.2; Hosmer-Lemeshow x2=6.847, p=0.553; aOR=adjusted odds ratio; Cl=confidence
interval; *Statistically significant

Binary logistic regression for rural respondents (Table 8) identified several significant predictors. Primary
education level was associated with significantly lower odds of facility delivery (aOR=0.135, 95%CI:
0.031-0.590, p=0.008) compared to tertiary education. Number of children showed a strong positive
association (aOR=7.464, 95%Cl: 1.687-33.031, p=0.008). Having a support system significantly
increased odds of facility delivery (aOR=6.411, 95%Cl: 1.942-21.172, p=0.002). Husband's occupation at
skill level 2 was associated with reduced facility delivery odds (aOR=0.164, 95%Cl: 0.028-0.967,
p=0.046).

Predictors of Health Facility Delivery — Urban Respondents
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Table 9 Predictors of health facility delivery, urban respondents

Predictor B aOR 95% CI p-value
Gravidity (continuous) 1.664  5.279 1.757-15.860 0.003*
Has support system

Yes vs No 2952 19.150 4.287-85.550 <0.001*
Self-rated knowledge

Excellent vs Fair/Poor 2.803 16.499 1.023-266.050 0.048*

Good vs Fair/Poor 2.678 14.559 0.706-300.401 0.083
Monthly income

<50,000 vs >100,000 -2.250 0.105 0.003-4.365 0.236

50,000-100,000 vs >100,000 -2.051 0.129 0.003-5.322 0.280

Model R?=38.5-44.7;, Hosmer-Lemeshow x?=8.432, p=0.392, aOR=adjusted odds ratio; Cl=confidence
interval; *Statistically significant

For urban respondents (Table 9), gravidity was a significant predictor, with each additional pregnancy
increasing facility delivery odds (aOR=5.279, 95%Cl: 1.757-15.860, p=0.003). Having a support system
showed the strongest association (aOR=19.150, 95%Cl: 4.287-85.550, p<0.001). Self-rated excellent
knowledge about facility delivery importance significantly predicted facility delivery (aOR=16.499, 95%Cl:
1.023-266.050, p=0.048) compared to fair/poor knowledge.

DISCUSSION

This study reveals important differences in facility delivery patterns and determinants between urban
and rural settings in Benin City, Nigeria. While facility delivery rates were higher among urban women
(79.1%) compared to rural women (70.0%), both rates fall short of international targets. Understanding
the distinct factors influencing facility delivery decisions in each setting is crucial for designing effective,
context-specific interventions.

The overall facility delivery rate of 74.5% in our study exceeds the national average of 43% reported in the
2023/2024 NDHS [10], likely reflecting the study's focus on women actively engaged in ANC services and
the relatively higher socioeconomic status of Benin City residents compared to rural Nigeria broadly.
However, the persistent urban-rural gap (79.1% vs 70.0%) mirrors national patterns and highlights
ongoing inequities in maternal health service access [25,26].

The 30% non-facility delivery rate among rural women who attended ANC represents a significant gap in
the continuum of care—a phenomenon documented across sub-Saharan Africa [27,28]. This disconnect
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between ANC attendance and facility delivery suggests that barriers to facility delivery persist even when
women engage with formal healthcare systems during pregnancy. Addressing this gap is critical, as the
majority of maternal deaths occur during delivery and the immediate postpartum period [29].

The striking difference in facility delivery motivations between settings provides important insights.
Urban women's emphasis on skilled healthcare provider availability (65.5%) reflects greater health
literacy and expectation of quality care, consistent with findings from other African urban centers [30,31].
Their higher rates of referral from healthcare providers (27.6%) suggest more integrated and proactive
healthcare systems in urban areas.

In contrast, rural women's prioritization of proximity (37.7%) and facility reputation (41.6%) underscores
the practical constraints and limited options facing rural populations. When distance and transportation
are major barriers, women must compromise between accessibility and quality, often choosing the
nearest facility regardless of service quality. This finding aligns with studies across low-income settings
showing distance as a critical determinant of facility delivery, consistent with the primary healthcare
principle of health facilities being close to where people live and work [32,33].

The relatively low emphasis on emergency obstetric care availability in both settings (5.2% rural, 16.1%
urban) is concerning, suggesting limited awareness of potential complications requiring emergency
intervention. This knowledge gap may contribute to delayed care-seeking when complications arise,
increasing maternal mortality risk [34].

Financial constraints emerged as the predominant barrier in both settings (76.5% rural, 70.8% urban),
underscoring the economic burden of facility delivery despite Nigeria's free maternal health policies in
some states [35]. These costs include not only direct medical fees but also transportation, medications,
supplies, and opportunity costs of time away from productive activities [36,37]. The similarity of financial
barriers across settings suggests that poverty transcends geographic location, affecting maternal health
outcomes regardless of infrastructure availability. Provision of a basic health fund for this category of
women should be implemented in primary healthcare facilities.

The disproportionate impact of distance on rural women (48.8% vs 16.7% urban) confirms geographic
access as a rural-specific barrier requiring targeted interventions. Combined with transportation
difficulties (38.2% rural, 54.2% urban), these findings highlight the need for decentralized delivery
services, ambulance systems, and transportation voucher programs in rural areas. Studies from
Tanzania and Ethiopia have demonstrated the effectiveness of such interventions in increasing facility
delivery rates [38,39].

Interestingly, cultural and religious barriers were minimal in both settings, contrasting with findings from
northern Nigeria and other regions where traditional beliefs significantly influence delivery location
choices [40,41]. This may reflect the relatively higher education levels in our sample and the
predominance of Christianity, which typically supports modern healthcare utilization. However, the 20.6%
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of rural women reporting fear/anxiety about facility childbirth warrants attention, as negative perceptions
of facility care can deter utilization even when accessible [42].

The significantly lower satisfaction levels among rural women, with only 2.6% reporting being "very
satisfied" compared to 36.8% of urban women, reflects substantial quality-of-care disparities. Rural
health facilities in Nigeria often face chronic shortages of skilled personnel, essential medicines, and
equipment—factors critically affecting service quality [43,44]. The higher prevalence of disrespectful care
experiences among rural women (15.6% vs 4.6%) is particularly concerning, as mistreatment during
facility delivery discourages future utilization and perpetuates negative community perceptions of
facility-based care [45,46].

These findings align with the growing recognition of respectful maternity care as essential for improving
facility delivery rates [47]. Women who experience or hear about disrespectful treatment may choose
home delivery for subsequent pregnancies, even when facilities are accessible. Addressing provider
attitudes through training on respectful care, improving working conditions to reduce staff burnout, and
implementing accountability mechanisms are critical interventions [48,49].

In rural areas, maternal education emerged as a powerful predictor, with primary education associated
with 86.5% lower odds of facility delivery compared to tertiary education. This finding underscores
education's multifaceted role in maternal health—influencing knowledge, decision-making autonomy,
economic resources, and health-seeking behaviors [50,51]. The strong protective effect of tertiary
education suggests that even secondary education may be insufficient to overcome deeply entrenched
barriers in resource-limited settings.

The positive association between number of children and facility delivery (aOR=7.464) appears
counterintuitive, as higher parity typically correlates with reduced facility delivery in many settings due to
perceived maternal experience and complacency [52]. However, our finding may reflect several factors:
(1) women with more children may have experienced complications in previous pregnancies, motivating
facility delivery; (2) multigravida women may have better established relationships with healthcare
systems; (3) selection bias, as women who consistently deliver in facilities accumulate more children
over time compared to those experiencing higher mortality with home deliveries.

Husband's occupation significantly influenced facility delivery, with skill level 2 occupations (typically
low-skilled, unstable employment) associated with reduced odds. This finding highlights the importance
of household economic stability beyond simple income measures. Men in precarious employment may
lack the financial security, health insurance, or job flexibility to support facility delivery costs and time
requirements [53,54]. Interventions targeting male partners—including health education, economic
empowerment, and workplace policies supporting maternal health—could improve facility delivery rates
[55].

The critical role of support systems (aOR=6.411) emphasizes that facility delivery decisions are rarely
made autonomously but within complex social networks. Support encompasses financial assistance,
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transportation, childcare for other children, and emotional encouragement. Community-based
interventions leveraging these existing support structures—such as birth preparedness groups and
transport schemes—have shown promise in other African settings [56,57].

Urban predictors differed notably from rural ones, reflecting distinct barriers and facilitators. Gravidity's

positive association with facility delivery suggests that in urban settings with better healthcare access,

women's accumulated experience with the healthcare system increases confidence and familiarity with
facility-based services. Each pregnancy provides additional exposure to health information and provider
counseling about delivery risks [58].

Support systems showed the strongest association in urban areas (aOR=19.150), even more
pronounced than in rural settings. This may reflect urban nuclear family structures where women lack
extended family support, making organized support systems particularly crucial. Urban women's support
often involves financial assistance for private facility costs, as urban private healthcare utilization is
higher [59]. Programs establishing community support groups for pregnant women could leverage this
protective factor.

Knowledge about facility delivery importance independently predicted facility delivery in urban areas
(aOR=16.499 for excellent knowledge), demonstrating that in settings where facilities are accessible,
health literacy becomes the critical determinant. This contrasts with rural areas where structural barriers
(distance, cost, availability) may override knowledge effects. Urban health education interventions can
therefore more directly translate into behavior change, suggesting efficiency in targeting health
promotion efforts in urban populations while simultaneously addressing infrastructure in rural areas [60].

The non-significant association between income and facility delivery in urban multivariate analysis,
despite significant bivariate associations, suggests that income's effect may be mediated through other
factors like education, knowledge, and support systems. This highlights the complexity of
socioeconomic influences on health behaviors and the importance of multivariate analysis in identifying
independent predictors [61].

This study contributes to understanding breakdowns in the maternal care continuum. Among women
attending ANC, approximately 30% of rural and 21% of urban women still delivered outside facilities,
contributing to missed opportunities for safe delivery. This pattern mirrors findings from Cambodia and
South Asia showing substantial dropouts between ANC and facility delivery [62,63]. The continuum of
care framework emphasizes that each component—ANC, facility delivery, postnatal care—must be
accessible and acceptable for optimal maternal and neonatal outcomes [64].

Interventions must therefore address not only individual determinants but also health system factors
ensuring continuity. These include: (1) integrating delivery planning into ANC counseling; (2) establishing
referral linkages between primary care facilities and delivery centers; (3) implementing tracking systems
to follow pregnant women through delivery; (4) providing birth preparedness packages during ANC
including transport arrangements and facility orientations [65,66].
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These findings have several important policy and programmatic implications:

Differentiated strategies by setting. Urban interventions should prioritize health education and quality
improvement, leveraging existing infrastructure. Rural interventions require infrastructure development,
transportation solutions, and community engagement to overcome access barriers. One-size-fits-all
approaches will fail to address setting-specific determinants.

Financial protection mechanisms. Given that financial constraints affect both settings, expanding the
National Health Insurance Scheme (NHIS) coverage specifically for delivery services, implementing free
delivery policies (as in some Nigerian states), and providing emergency transport subsidies are critical
[67,68]. Evidence from Rwanda and Ghana demonstrates that financial protection mechanisms
substantially increase facility delivery rates [69,70].

Quality improvement and respectful care. Addressing quality-of-care deficits, particularly in rural
facilities, requires multi-faceted approaches: (1) adequate staffing and skill enhancement through
training; (2) ensuring essential medicines and equipment availability; (3) provider training on respectful
maternity care; (4) establishing feedback and accountability mechanisms; (5) improving working
conditions to reduce provider burnout [71,72].

Male partner and community engagement. Interventions engaging husbands and community leaders in
maternal health promotion can address household decision-making dynamics and mobilize community
support systems. Successful models include male partner involvement programs, community health
education by traditional leaders, and community birth preparedness committees [73,74].

Educational interventions. Long-term investments in female education remain fundamental for
improving maternal health outcomes. In the shorter term, health literacy programs integrated into ANC,
community education campaigns, and school-based reproductive health education can enhance
knowledge about facility delivery importance [75,76].

Infrastructure and service delivery innovation. Rural areas require innovative service delivery models
including: (1) maternity waiting homes near delivery facilities; (2) mobile clinics providing ANC and
facilitating delivery planning; (3) upgrading primary health centers for basic emergency obstetric care;
(4) establishing emergency transport systems with community-level communication (phone access,
community radio) [77,78].

STUDY STRENGTHS AND LIMITATIONS

This study's strengths include its comparative design enabling direct assessment of urban-rural
differences, adequate sample size with high response rate, use of validated questionnaires, and
multivariate analysis identifying independent predictors while controlling for confounders. The
longitudinal component allowed verification of delivery outcomes rather than relying solely on previous
experiences.
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Sampling from women already attending ANC likely overestimates facility delivery rates compared to the
general population, as ANC attendees are predisposed to facility-based care. Self-reported data may be
subject to recall bias for previous deliveries and social desirability bias regarding knowledge and
practices. The study could not follow all women through current delivery due to migration and address
changes, limiting prospective analysis.

CONCLUSION

Health facility delivery rates in Benin City show concerning urban-rural disparities, with multiple
interacting factors influencing delivery location decisions differently in each setting. The findings provide
evidence to guide policy formulation and program design, emphasizing that improving facility delivery
requires not merely building more facilities, but ensuring these facilities are accessible, affordable,
acceptable, and provide quality respectful care that encourages women to return for subsequent
pregnancies.
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