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ABSTRACT
The study investigated impact of healthcare infrastructure, hospital personnel, and transportation accessibility on maternal mortality in Oyi local government area. Three research questions and three null hypotheses tested at 0.05 level of significance guided the study. The study adopted a descriptive survey design. The population for this study comprises 124,724 women aged 15–49 years, identified as the reproductive age group, residing in Oyi Local Government Area of Anambra State. The sample size is 400 women which was calculated using ‘Taro Yamene’ technique. Four distinct questionnaires were self-created: the Healthcare Infrastructure Assessment Scale (HIAS), the Hospital Personnel Assessment Scale (HPAS), the Transportation Accessibility Scale (TAS), and the Maternal Mortality Scale (MMS). The instruments were trial tested in Awka South Local Government Area, a similar region in Anambra State. The data were collected by the research assistance who were briefed on how to administer and retrieve copies of the instrument. The completed copies of the questionnaire were collected on the spot. Data collected were analyzed using simple regression. The study revealed that improved health infrastructure, competent healthcare personnel, and better transportation accessibility significantly reduced maternal mortality in Oyi LGA. Health infrastructure and personnel availability had strong negative correlations with mortality rates, while transportation showed a moderate yet significant effect, enhancing timely access to emergency obstetric care. The study recommends improved health infrastructure, skilled healthcare personnel, better transportation, and intensified health education to reduce maternal mortality in Oyi LGA. Adequate funding, policy integration, and stakeholder engagement are essential. Limitations include reliance on self-reported data, restricted geographic scope, cross-sectional design, and resource constraints affecting data depth.
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Introduction
Maternal mortality remains a global issue, claiming an estimated 287,000 lives in 2020.The burden falls disproportionately on low- and lower-middle-income countries, with Sub-Saharan Africa leading the tragic statistics (Habte et al, 2024; Candidoriet al, 2024). Here, limited access to skilled healthcare, pre-existing health conditions, and complications during pregnancy contribute significantly.However, around 95% of these deaths are preventable (Von-Dadelszenet al, 2016). Common causes include severe bleeding, infections, pre-eclampsia (high blood pressure during pregnancy), and unsafe abortions. Investing in quality antenatal care, skilled birth attendants, and emergency obstetric care can dramatically reduce these deaths.The global community has set ambitious goals. Sustainable Development Goal 3.1 aims to bring the Maternal Mortality Ratio (MMR) – the number of maternal deaths per 100,000 live births – below 70 by 2030. While progress has been made, achieving this target requires accelerated efforts (Mehboobet al, 2021). The starkest contrast in human development indicators is evident in the maternal mortality ratio between developed and developing nations. Sub-Saharan African countries bear the highest burden, with Nigeria recording a maternal mortality ratio of 800 deaths per 100,000 live births (Adesina and Adegboye, 2020). This translates to approximately 35,000 women losing their lives annually due to pregnancy-related causes. Alarmingly, out of the 27 million women of reproductive age in Nigeria, roughly 2 million are at risk of not surviving pregnancy or childbirth.The persistently high maternal mortality rates in the developing world are fueled by factors such as inadequate healthcare systems, socio-economic challenges, and the marginalized status of women (Ibeh, 2008; Asiedu, 2017).
Maternal mortality remains a significant public health challenge worldwide, with a disproportionate burden falling on low-resource regions like the Oyi Local Government Area (LGA) in Nigeria. Despite efforts to improve maternal healthcare, preventable maternal deaths persist, highlighting gaps in healthcare infrastructure, hospital personnel, and transportation accessibility. As a resident of Oyi LGA, the researcher witnessed firsthand the challenges women face in accessing quality maternal healthcare. In many rural communities, pregnant women struggle to reach well-equipped facilities, especially during emergencies.  The peculiarity of the area exposes expectant mothers travel long distances on poor roads, only to arrive at clinics lacking essential equipment or skilled personnel. While there have been efforts to improve healthcare infrastructure, the gap between urban and rural areas remains wide. These delays in accessing prenatal care and emergency services have led to tragic, preventable maternal deaths experiences that highlight the urgent need for better healthcare systems in our area.
Obvious gaps exist in hospital personnel, such as insufficient staffing, inadequate medical equipment and supplies, and a lack of emergency obstetric care services. Moreover, disparities in the distribution and accessibility of hospital personnel further compound the challenges faced by pregnant women in accessing essential maternal healthcare services. Transportation accessibility is a key barrier to accessing maternal healthcare services in Oyi LGA. Poor road networks, limited public transportation services, and geographical barriers exacerbate delays in reaching healthcare facilities during obstetric emergencies. Pregnant women residing in remote or rural areas face particularly significant challenges in accessing timely prenatal care and emergency obstetric services, increasing their vulnerability to adverse maternal outcomes. Moreover, transportation costs and logistical constraints further impede access to maternal healthcare services, particularly for socioeconomically disadvantaged women.
The persistently high maternal mortality rates underscore the urgent need to address the underlying factors contributing to maternal deaths, including gaps in healthcare infrastructure, hospital personnel, and transportation accessibility. Failure to address these challenges perpetuates the cycle of maternal mortality, denying women access to essential maternal healthcare services and compromising their health and well-being.This study is crucial to identify gaps in healthcare infrastructure, hospital personnel, and transportation accessibility in Oyi LGA, informing targeted interventions to reduce maternal mortality rates and improve maternal healthcare outcomes.


Purpose of the Study
	The purpose of this study is to examine the perceived impact of healthcare infrastructure, hospital personnel, and transportation accessibility on maternal mortality in Oyi local government area.  Specifically, this study seeks to:
1. [bookmark: _Hlk196488703]Determine the perceived impact of healthcare infrastructure on maternal mortality in Oyi local government area.
2. Ascertain the perceived impact of hospital personnel on maternal mortality in Oyi local government area.
3. Determine the perceived impact of transportation accessibility on maternal mortality in Oyi local government area.
Research Questions
	The study was guided by the following research questions:
1. What is the perceived impact of healthcare infrastructure on maternal mortality in Oyi Local Government Area?
2. What is the perceived impact of hospital personnel on maternal mortality in Oyi Local Government Area?
3. What is the perceived impact of transportation accessibility on maternal mortality in Oyi Local Government Area?
Hypotheses
	The following null hypotheses were formulated and were tested at 0.05 level of significance.
H01: 	Healthcare infrastructure does not have significant impact on maternal mortality in Oyi local government area of Anambra state. 
H02: 	Healthcare personnel do not have significant impact on maternal mortality in Oyi local government area of Anambra state. 
H03: 	Transportation accessibility does not have significant impact on maternal mortality in Oyi local government area of Anambra state. 

METHODS
The study utilized a descriptive survey design.The area of the study was Oyi local government area of Anambra state Nigeria. Oyi Local Government Area (LGA) is located in Anambra State, Nigeria, and includes towns like Nkwelle-Ezunaka, Awkuzu, Ogbunike, Umunya and Nteje. The population for this study comprises 124,724 women aged 15–49 years, identified as the reproductive age group, residing in Oyi Local Government Area of Anambra State (NPC, 2023). The sample size is 400 women which were calculated using ‘Taro Yamene’ technique; A multi-stage sampling procedure was employed, starting with a simple random sampling technique to ensure every element in the population has an equal and independent chance of selection. Four distinct questionnaires were self-created: the Healthcare Infrastructure Assessment Scale (HIAS), the Hospital Personnel Assessment Scale (HPAS), the Transportation Accessibility Scale (TAS), and the Maternal Mortality Scale (MMS).Instrument’s face validity was established by consulting three experts; the data collected from the administered questionnaires was analyzed using Simple Regression Analysis. For hypothesis testing, inferential statistics specifically, the independent samples t-test was applied to examine significant differences between groups within the variables of interest. All data analyses were conducted using the Statistical Package for the Social Sciences (SPSS).
Results
Table 1
Descriptive Statistics on Background Information and Study Variables Obtained from the Sampled Hospitals in Oyi LGA
	Variable
	Mean
	SD
	N
	%

	Number of live births 	recorded in the 	past year
	85.62
	54.67
	
	

	Number of Maternal 	deaths recorded in 	the past year
	1.60
	0.56
	
	

	Maternal mortality Rate
	2.79
	2.63
	
		

	Catchment Population:
	
	
	
	

		Rural
	
	
	286
	100

		Urban
	
	
	-
	-

	Healthcare Infrastructure scores
	3.08
	0.38
	
	

	Healthcare Personnel scores
	2.84
	0.86
	
	

	Transportation Accessibility scores
	
	
	
	

	Healthcare Infrastructure scores
	2.23
	0.66
	
	



Research Question 1
What is the perceived impact of healthcare infrastructure on maternal mortality in Oyi Local Government Area?
Table 2
Summary of Simple Regression Analysis with Healthcare Infrastructure as Predictor of Maternal Mortality in Oyi Local Government Area
	Predictor 
	B
	SE
	 β
	Remark

	
	
	
	
	

	Constant
	14.39
	1.05
	
	

	Healthcare Infrastructure
	-0.47
	0.04
	-0.55
	Strong Negative Impact

	R = 0.55
	
	
	
	

	R2=0.30
	
	
	
	


Research Question 2
What is the perceived impact of healthcare personnel on maternal mortality in Oyi Local Government Area?
Table 3
Summary of Simple Regression Analysis with Healthcare Personnel as Predictor of Maternal Mortality in Oyi Local Government Area
	Predictor 
	B
	SE
	 β
	Remark

	
	
	
	
	

	Constant
	8.68
	0.40
	
	

	Healthcare Personnel
	-0.21
	0.01
	-0.68
	Strong Negative Impact

	R = 0.68
	
	
	
	

	R2=0.46
	
	
	
	



Research Question 3
What is the perceived impact of transportation accessibility on maternal mortality in Oyi Local Government Area?
Table 4
Summary of Simple Regression Analysis with Transportation Accessibility as Predictor of Maternal Mortality in Oyi Local Government Area
	Predictor 
	B
	SE
	 β
	Remark

	Constant
	5.91
	0.51
	
	

	Transportation Accessibility
	-0.21
	0.02
	-0.35
	Moderate Negative Impact

	R = 0.35
	
	
	
	

	R2=0.12
	
	
	
	


Hypothesis 1
[bookmark: _Hlk205679355]Healthcare infrastructure does not have significant impact on maternal mortality in Oyi local government area of Anambra state. 
Table 5
Test of Simple Regression Analysis with Healthcare Infrastructure as Predictor of Maternal Mortality in Oyi Local Government Area
	Predictor 
	B
	SE
	Β
	t
	p
	Remark

	
	
	
	
	
	
	

	Constant
	14.39
	1.05
	
	13.65
	0.000
	

	Healthcare Infrastructure
	-0.47
	0.04
	-0.55
	-11.09
	0.000
	Significant

	*R = 0.55
	
	
	
	
	
	

	R2=0.30
	
	
	
	
	
	


*F(1,284) = 123.08, p = 0.000

Hypothesis 2
[bookmark: _Hlk205679371]Healthcare personnel do not have significant impact on maternal mortality in Oyi local government area of Anambra state. 
Table 6
Test of Significance of Simple Regression Analysis with Healthcare Personnel as Predictor of Maternal Mortality in Oyi Local Government Area
	Predictor 
	B
	SE
	Β
	t
	p
	Remark

	Constant
	8.68
	0.40
	
	21.85
	0.000
	

	Healthcare Personnel
	-0.21
	0.01
	-0.68
	-15.49
	0.000
	Significant

	*R = 0.68
	
	
	
	
	
	

	R2=0.46
	
	
	
	
	
	


*F(1,284) = 239.82, p = 0.000
Hypothesis 3
There is no significant difference in the perceived impact of transportation accessibility on maternal mortality between urban and rural areas in Oyi Local Government Area
Table 7	
Test of Significance of Simple Regression Analysis with Transportation Accessibility as Predictor of Maternal Mortality in Oyi Local Government Area
	Predictor 
	B
	SE
	Β
	t
	p
	Remark

	Constant
	5.91
	0.51
	
	11.53
	0.000
	

	Transportation Accessibility
	-0.14
	0.02
	-0.35
	-6.35
	0.000
	Significant

	*R = 0.35
	
	
	
	
	
	

	R2=0.12
	
	
	
	
	
	


*F(1,284) = 40.27, p = 0.000
[bookmark: _Hlk205681097]Discussion
Impact of healthcare infrastructure on maternal mortality
The study revealed that health infrastructure had a strong negative impact on maternal mortality in Oyi LGA. This finding agreed with Tamang et al, (2021), who observed that poor health facilities significantly increased maternal deaths in rural Nigeria. In contrast, Mansouret al, (2022) found no significant relationship in certain urban areas, attributing differences to better-equipped city hospitals.It was also found that healthcare/hospital personnel had a strong negative impact on maternal mortality in Oyi LGA. In a related study, Montgomeryet al, (2014) reported that shortages of skilled birth attendants increased maternal death rates in Anambra State. However, personnel quantity alone is insufficient without adequate training and continuous professional development.
The study further established a moderate negative impact of transportation accessibility on maternal mortality in Oyi LGA. This finding agreed with Habteet al, (2024), who observed that inaccessible roads and lack of emergency transport delayed timely maternal care. In contrast, Amosseet al, (2021) suggested that community-based midwives could reduce dependence on transportation in remote areas, partially offsetting its impact.Regarding statistical significance, the impact of health infrastructure on maternal mortality in Oyi LGA was significant. This result is consistent with Tanou and Kamiya (2019), who reported that well-equipped facilities in Nigeria reduced maternal mortality rates.
Similarly, healthcare/hospital personnel had a significant impact on maternal mortality in Oyi LGA. This aligns with Habteet al, (2024), who reported that trained personnel significantly reduced maternal deaths during delivery. In contrast, Kujawski (2021) argued that significance levels could vary depending on facility type and referral efficiency.Finally, transportation accessibility had a significant impact on maternal mortality in Oyi LGA. This finding agreed with Alam et al, (2016), who linked poor transportation networks to high maternal mortality rates in rural communities. However, in contrast, Xia and Zhu (2023) reported minimal effects in areas with community-owned tricycle ambulance services, suggesting that localized interventions could mitigate transportation barriers.
[bookmark: _Hlk205682092]Impact of hospital personnel on maternal mortality 
The regression analysis indicated that healthcare personnel had a strong negative impact on maternal mortality in Oyi LGA, with a β value of -0.68. This suggests that an increase in the number or quality of healthcare personnel was associated with a notable reduction in maternal deaths. This finding agreed with the report by Lamadrid-Figueroaet al, (2016), who observed that adequate staffing of midwives and obstetricians in rural health facilities significantly reduced maternal deaths in parts of Anambra State. In contrast, Ameyawet al, (2020) reported weaker associations in some Northern region, attributing the difference to socio-cultural norms that discouraged facility-based deliveries despite personnel availability.
The R² value of 0.46 indicated that healthcare personnel explained 46% of the variance in maternal mortality in Oyi LGA. In a related study, Dotse-Gborgbortsiet al, (2023) found a similar explanatory power when examining the link between skilled birth attendants and maternal health outcomes in Eastern Nigeria. However, in contrast, Chenet al, (2023) noted that in poorly equipped hospitals, personnel competence had less effect because inadequate tools and infrastructure limited their ability to deliver quality care.The significance test revealed that healthcare personnel had a statistically significant impact on maternal mortality (p = 0.000). This finding aligned with the work of Leeet al, (2017), who demonstrated that regions with higher staff-to-patient ratios experienced better maternal survival rates. In contrast, Makarenkoet al, (2020) observed that significance levels varied greatly depending on whether personnel had ongoing professional development, suggesting that mere numbers may not be enough without continuous training.
The strong negative relationship found in this study supports the argument that increasing healthcare personnel is one of the most effective strategies for lowering maternal mortality rates. This finding agreed with Dotse-Gborgbortsiet al, (2022), which highlighted that community health extension workers and nurses in maternal units contributed significantly to early detection of complications, thereby preventing deaths. However, Shahet al, (2023) reported that in conflict-prone regions, security concerns reduced personnel availability in facilities, thereby undermining their potential impact on maternal outcomes. These results emphasize that the presence, skill, and retention of healthcare personnel are critical to improving maternal health in Oyi LGA. While the findings are consistent with much of the literature, variations across studies suggest that personnel effectiveness is closely tied to the broader healthcare environment, infrastructure, and socio-cultural acceptance of institutional delivery.
[bookmark: _Hlk205682350]Impact of transportation accessibility on maternal mortality
The regression results revealed that transportation accessibility had a moderate negative impact on maternal mortality in Oyi LGA, with a β value of -0.35. This suggests that improved transportation access reduces maternal deaths, though the effect is not as strong as that of healthcare personnel or infrastructure. This finding agreed with Habteet al, (2024), who reported that better road conditions and reliable transport services lowered delays in reaching health facilities, thereby reducing maternal fatalities in Anambra State. In contrast, Myerset al, (2015) found a weaker association in remote Northern communities, attributing the difference to persistent insecurity that hindered transport use despite infrastructural improvements.The R² value of 0.12 indicated that transportation accessibility explained only 12% of the variance in maternal mortality in Oyi LGA. In a related study, Chenet al, (2021) similarly found that transportation accounted for about 10% of the variation in maternal outcomes in parts of the South-East, suggesting that while important; transport is only one part of a broader system of determinants. 
In contrast, Amosseet al, (2021) reported higher explanatory values in rural area, where limited healthcare personnel and facilities meant transport became the primary determinant of maternal survival.The significance test (p = 0.000) confirmed that transportation accessibility had a statistically significant effect on maternal mortality in Oyi LGA. This finding agreed with Adesina and Adegboye (2020), who documented that the availability of ambulances and community transport schemes significantly lowered the risk of maternal deaths in rural health districts. In contrast, Candidoriet al, (2024) found that significance levels diminished in urban centres, where proximity to healthcare facilities reduced dependence on transportation as a critical factor.
The moderate strength of the relationship in Oyi LGA suggests that while transport improvements contribute to lowering maternal mortality, they must be complemented by quality healthcare delivery. This aligns with the findings of Ekwuaziet al, (2023), who noted that transportation interventions were most effective when paired with skilled birth attendants and functional referral systems. In contrast, Laiet al, (2022) warned that without parallel improvements in healthcare readiness, better transport might only lead women to facilities lacking the capacity to handle complications. These results highlight transportation accessibility as a significant but not dominant factor in reducing maternal mortality in Oyi LGA. Efforts to improve maternal health outcomes should integrate transportation upgrades with simultaneous investments in healthcare infrastructure and personnel to maximize impact. 
Conclusion and Recommendations
[bookmark: _GoBack]Based on the findings of this study, it is evident that the factors influencing maternal mortality in Oyi Local Government Area:
1. Government and relevant stakeholders should invest in the provision of modern medical equipment, functional maternity wards, and adequate drug supplies in all health facilities within the area. Regular maintenance of existing infrastructure should also be prioritized to ensure continuous service delivery.
2. Continuous professional development programmes should be organized for healthcare workers, focusing on advanced maternal healthcare practices, emergency obstetric care, and patient-friendly communication. Partnerships between health institutions and training organizations can help maintain a competent and up-to-date workforce.
3. Local authorities should enhance road networks and create reliable emergency transportation systems to enable pregnant women to access medical facilities promptly. Community-based emergency transport schemes, such as dedicated ambulances or volunteer driver networks, should be established, especially in rural settlements.
4. Health education campaigns should be intensified to promote awareness of the importance of antenatal care, skilled birth attendance, and timely use of medical facilities during pregnancy. Traditional and religious leaders should be engaged to encourage community participation and trust in modern maternal healthcare.
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