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Abstract

Rationale: Urban-rural inequities in primary healthcare (PHC) service delivery remain a major
barrier to achieving Sustainable Development Goal 3 (SDG 3) in low- and middle-income countries.
In Nigeria, limited empirical evidence exists on how structural capacity, governance, and utilisation
pathways jointly shape these disparities at the frontline health system level, particularly in
underserved riverine states such as Bayelsa. Objectives: This study assessed urban-rural disparities
in PHC service delivery in Bayelsa State, southern Nigeria, with a focus on service readiness,
governance and performance management, utilisation pathways, and prospects for strengthening
PHC systems to advance SDG 3. Methods: A cross-sectional facility-based assessment was conducted
across 34 government-owned PHC facilities (17 rural and 17 urban). Standardised indicators were
used to evaluate human resources, infrastructure and utilities, equipment readiness, infection
prevention and control, medicine availability, health information systems, governance practices, and
service utilisation pathways. Urban-rural differences were analysed using chi-square or Fisher’s
exact tests, with statistical significance set at p<0.05. Results: Rural PHC facilities exhibited
significantly greater weaknesses in infrastructure, electricity and water supply, basic medical
equipment, infection prevention and control, waste management, essential medicine availability, and
referral system functionality. Rural facilities were more likely to experience frequent medicine stock-
outs (64.7% vs. 11.8%, p=0.001), lack electricity (64.7% vs. 0.0%, p<0.001), and report non-functional
referral systems (58.8% vs. 11.8%, p=0.004). Despite these deficits, rural PHCs demonstrated high
service utilisation and stronger routine data reporting. Governance indicators—including planning,
target setting, and community engagement—were largely comparable across settings, although
urban facilities achieved a higher proportion of planned service targets. Urban PHCs showed
relatively stronger infrastructure and equipment readiness but notable weaknesses in essential drug
availability and health information reporting. Conclusion: Urban-rural disparities in PHC delivery
in Bayelsa State are driven primarily by unequal distribution of foundational health system inputs
rather than deficiencies in governance structures. Persistent rural infrastructure, supply chain, and
referral gaps undermine equitable progress toward SDG 3 despite high service demand and
community engagement. Recommendation: Context-specific, equity-oriented PHC reforms are
required, prioritising rural infrastructure, utilities, equipment, supply chain reliability, and referral
integration, alongside targeted improvements in urban system management and data use.
Significant Statement: Addressing spatial inequities in PHC capacity is essential to reducing
preventable morbidity and mortality, strengthening universal health coverage, and achieving SDG 3
in resource-constrained and hard-to-reach populations.

Keywords: primary healthcare; urban-rural disparities; health system capacity; service readiness;
referral systems; universal health coverage; sustainable development goal 3; nigeria; health equity;
service utilization
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1. Introduction

Primary healthcare (PHC) systems are universally recognised as the foundation of resilient
health systems and a critical driver for achieving Sustainable Development Goal 3 (SDG 3), which
seeks to ensure healthy lives and promote well-being for all across the life course [1-9]. Globally,
evidence demonstrates that strong PHC systems are associated with improved population health
outcomes, reduced health inequalities, and enhanced system efficiency, particularly in low and
middle-income countries (LMICs) [10]. However, despite global consensus on the centrality of PHC,
substantial disparities persist in the availability, accessibility, and quality of services between urban
and rural settings. Rural populations frequently experience shortages of skilled health personnel,
inadequate infrastructure, limited-service readiness, and weak referral systems, resulting in poorer
health outcomes compared with their urban counterparts [11-24]. These inequities are further
compounded by demographic transitions, spatial development patterns, and resource concentration
in urban centres, which systematically marginalise rural communities [25]. International experiences
from both high and middle-income contexts illustrate that addressing urban-rural PHC gaps requires
context-specific strategies that integrate community participation, workforce development, and
health system innovation [26-32]. Digital health technologies, including mobile health and electronic
decision-support tools, have also been shown to enhance service delivery efficiency and reach
underserved populations when appropriately implemented [26-32]. Despite these advances,
translating global PHC principles into equitable, locally responsive service delivery remains a
persistent challenge, particularly in fragile health systems where governance, financing, and
workforce constraints intersect. Consequently, understanding how structural and contextual factors
shape PHC performance across urban and rural settings is essential for informing policies aimed at
accelerating progress toward SDG 3 and Universal Health Coverage [1-9]. In Nigeria, the challenges
confronting PHC service delivery are particularly pronounced, reflecting longstanding structural
weaknesses within the health system. Nigeria operates a three-tier health system in which PHC is
primarily the responsibility of local governments; however, chronic underfunding, fragmented
governance, and weak accountability mechanisms have undermined effective service delivery [20-
28]. Empirical assessments of PHC facilities across the country reveal widespread deficiencies in
service readiness, including inadequate staffing, limited essential medicines, unreliable power
supply, and poor infrastructure, with rural facilities disproportionately affected [33-38]. These
weaknesses translate into low utilisation rates, even where facilities are geographically accessible, as
communities often perceive PHC services as ineffective or unresponsive to their needs [39]. High out-
of-pocket expenditures further exacerbate inequities, pushing vulnerable households into financial
hardship and discouraging timely care-seeking [10]. Studies from southern Nigeria consistently
demonstrate significant urban-rural differentials in maternal, child, and reproductive health service
utilisation, with rural women facing compounded barriers related to transportation, education, and
socio-cultural norms [11-19]. In the Niger Delta region, including Bayelsa State, geographic isolation,
difficult terrain, and environmental degradation intensify these disparities, limiting both physical
access and continuity of care. While national reforms such as the Primary Health Care Under One
Roof initiative sought to address governance fragmentation, evidence suggests that implementation
gaps persist, particularly in rural local government areas [40, 41]. As a result, Nigeria’s PHC system
remains insufficiently equipped to serve as an effective platform for achieving SDG 3, especially for
populations residing outside urban centres. Beyond structural deficiencies, socio-cultural and
community-level factors play a critical role in shaping PHC utilisation and outcomes. Community
trust, health literacy, and perceived quality of care strongly influence service uptake, particularly for
preventive and promotive services such as immunisation, antenatal care, and skilled birth attendance
[42-57]. Evidence from Nigeria and comparable LMIC settings indicates that weak community
engagement mechanisms contribute to underutilisation of PHC services, even where services are
nominally available [44-52]. Collaborative care models that actively involve communities in service
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design and delivery have demonstrated potential to strengthen rural health workforce retention,
enhance service acceptability, and improve health outcomes [58].

Similarly, digital health interventions, when aligned with local contexts, can mitigate workforce
shortages and improve service continuity across dispersed rural populations [60]. However, digital
divides related to infrastructure, digital literacy, and network coverage risk reinforcing existing
inequities if not carefully addressed. Empirical work from China highlights that people-centred PHC
reforms can reduce urban-rural inequities when equity considerations are explicitly integrated into
service design and financing models [61]. In Nigeria, emerging evidence from immunisation, disease
surveillance, and maternal health studies underscores the importance of community-based
approaches, integrated data systems, and decentralised decision-making in strengthening PHC
performance [13, 23, 24, 54-57]. Nevertheless, systematic comparative analyses examining how these
factors manifest differently across urban and rural PHC facilities remain limited, particularly at
subnational levels such as Bayelsa State. Theoretical and conceptual frameworks further underscore
the importance of examining PHC through an equity-oriented, systems lens. Service quality theory
emphasises responsiveness, reliability, and patient-centredness as core determinants of healthcare
utilisation and satisfaction, while health systems frameworks highlight the interdependence of
governance, financing, workforce, service delivery, information systems, and community
engagement [10, 49, 58]. Regular performance assessment has been identified as essential for
identifying system bottlenecks and informing evidence-based reforms [40]. In rural contexts,
transportation barriers, workforce maldistribution, and fiscal constraints often interact to produce
cumulative disadvantage, reinforcing health inequities across the life course [62, 63]. Despite
recognition of these dynamics, much of the existing Nigerian literature remains either nationally
aggregated or sector-specific, limiting its utility for targeted subnational policy interventions.
Furthermore, while SDG 3 provides a unifying global framework, empirical studies explicitly linking
PHC service delivery performance to SDG 3 outcomes at the community level remain scarce. This
gap constrains the ability of policymakers to translate global commitments into locally actionable
strategies, particularly in resource-constrained settings such as Bayelsa State. Against this backdrop,
there remains a critical need for empirically grounded, context-specific analyses that systematically
compare PHC service delivery across urban and rural settings and assess their implications for SDG
3 attainment. Bayelsa State provides a compelling case study due to its predominantly rural
population, challenging geography, and persistent health inequities despite ongoing reforms. This
study is timely given renewed global and national emphasis on strengthening PHC as a pathway to
Universal Health Coverage and sustainable development [10]. By integrating facility-level
assessment with an urban-rural comparative lens, the study seeks to advance understanding of how
structural, operational, and contextual factors shape PHC performance in southern Nigeria.
Specifically, the objectives of this study are: (1) to assess the level of weakness in primary healthcare
service delivery in urban and rural PHC facilities in Bayelsa State; (2) to identify and compare key
areas of service delivery weakness across urban and rural settings; (3) to examine the prospects of
strengthening primary healthcare service delivery for advancing the achievement of Sustainable
Development Goal 3 in urban and rural communities of Bayelsa State; (4) to examine facility
planning, performance management, and target achievement (5) to examine barriers, facilitators, and
utilisation pathways influencing access to primary healthcare services in urban and rural
communities of Bayelsa State.

2. Materials and Methods

2.1. Study Setting and Context

This study was conducted in Bayelsa State, located in the Niger Delta region of southern Nigeria,
a predominantly riverine and rural environment characterised by dispersed settlements, difficult
terrain, and limited transport infrastructure. Bayelsa State was created in 1996 and currently has an
estimated population exceeding 2.3 million people, with a substantial proportion residing in rural
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communities that depend almost exclusively on public primary healthcare (PHC) facilities for
essential health services [25, 40, 62]. The state operates a three-tier health system in which PHC is
administered by local government authorities under the coordination of the Bayelsa State Primary
Healthcare Board, following national PHC governance frameworks [10, 40]. At the time of the study,
Bayelsa State had approximately 225 public PHC facilities distributed across eight Local Government
Areas (LGAs) within three senatorial zones (Central, West, and East). Despite this apparent coverage,
service delivery remains constrained by workforce shortages, infrastructure deficits, and weak health
information systems, particularly in rural settings [3, 40, 63]. Evidence from Nigeria and comparable
LMIC contexts indicates that such constraints disproportionately affect maternal, child, and
preventive health services, undermining progress toward SDG 3 [10, 11-15, 23, 24]. Bayelsa State
therefore provides a critical subnational context for examining urban-rural disparities in PHC service
delivery and their implications for equitable health outcomes [58, 61].

2.2. Study Design

A facility-based comparative descriptive cross-sectional study design was employed to assess
differences in primary healthcare service delivery between urban and rural PHC facilities in Bayelsa
State. This design is well suited for health systems evaluations where the objective is to compare
structural, process, and service delivery characteristics across defined settings at a single point in time
[40, 63]. Comparative designs are widely used in PHC research to identify inequities in service
readiness, utilisation patterns, and system performance across geographic contexts [61, 62]. The study
was guided conceptually by the Donabedian structure—process-outcome framework, which provides
a robust theoretical basis for assessing healthcare quality and performance [3, 26, 42]. In addition,
elements of the WHO health systems performance framework informed the selection of domains
related to workforce, service availability, governance, and community engagement [10, 13]. This
integrated approach allowed for systematic comparison of PHC service delivery strengths and
weaknesses across urban and rural facilities, while situating findings within broader health system
and SDG 3 performance discussions [58, 61].

2.3. Study Population

The study population comprised all public primary healthcare facilities operating within Bayelsa
State at the time of data collection. These facilities constitute the frontline of healthcare delivery for
preventive, promotive, and basic curative services, particularly for underserved populations [40, 62].
The unit of analysis was the PHC facility, with data obtained from facility records, infrastructure
assessments, and healthcare workers employed within the facilities. Inclusion of facilities across
diverse geographic and socio-demographic contexts enabled comprehensive assessment of service
delivery variations [26, 42, 63]. Consistent with prior Nigerian PHC studies, focusing on public
facilities allowed for standardized comparison within the same governance and financing framework
[3, 40]. The study also considered facility staff as key informants for operational and service delivery
data, recognising their central role in PHC performance [18, 23, 24, 58]. This population definition
aligns with global PHC evaluation practices and supports generalisability of findings within similar
subnational contexts [10, 61].

2.4. Sampling Technique and Sample Size Determination

A stratified cluster sampling technique was employed to ensure balanced representation of PHC
facilities across Bayelsa State’s three senatorial zones (Central, West, and East) and across urban and
rural settings. Stratification by senatorial zone accounted for administrative, demographic, and
ecological heterogeneity, while urban-rural stratification reflected known disparities in service
delivery and access [25, 63]. From the official master list of 225 public PHC facilities obtained from
the Bayelsa State Primary Healthcare Board, facilities were first grouped by senatorial zone and then
classified as urban or rural based on Federal Ministry of Health criteria, including population density,
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infrastructure availability, and proximity to urban centres [10, 40]. Within each stratum, facilities
were selected using simple random sampling with unique identification numbers to ensure
transparency and minimise selection bias [13, 26, 42]. A total of 34 PHC facilities were sampled,
comprising 17 urban and 17 rural facilities, distributed proportionately across senatorial zones. This
sample size is consistent with facility-based PHC assessments conducted in Nigeria and comparable
LMIC settings and provides sufficient power for comparative descriptive and inferential analyses [61,
62, 64].

2.5. Study Instrument and Data Collection

Data were collected using a structured health facility assessment questionnaire adapted from
the WHO Service Availability and Readiness Assessment (SARA) tool, which is widely validated for
evaluating PHC service delivery in LMICs [10, 40]. The instrument comprised four sections: Section
A captured facility demographics and operational characteristics; Section B assessed service
availability, target population coverage, and utilisation patterns; Section C examined strengths and
weaknesses related to access, quality, workforce, infrastructure, and referral systems; and Section D
evaluated PHC contributions to SDG 3, including community engagement and sustainability of
health initiatives [58, 61]. Facility records were reviewed to corroborate self-reported information,
enhancing data accuracy [3, 18, 23, 24]. The instrument was pretested in non-sampled PHC facilities
to ensure clarity, contextual relevance, and feasibility [13, 63]. Data collection was conducted by
trained researchers following standardized protocols to minimise interviewer bias and ensure
consistency across facilities [10, 60].

2.6. Inclusion and Exclusion Criteria

Public PHC facilities located in urban and rural communities within Bayelsa State and
operational at the time of the study were included. Eligible respondents included healthcare workers
employed at the selected facilities and directly involved in service delivery or facility management
[40, 58]. Private healthcare facilities were excluded to maintain comparability within the public PHC
governance framework [3, 62]. Non-functional public PHC facilities were also excluded, as they could
not provide valid data on service delivery processes or utilisation patterns [26, 42, 63]. These criteria
ensured methodological consistency and enhanced the validity of comparisons across facilities [10,
61].

2.7. Data Analysis

Data were entered and analysed using IBM SPSS version 21.0. Descriptive statistics were used
to summarise facility characteristics and service delivery indicators [40, 64]. Binary variables were
coded as “Yes” (1) and “No” (0), and composite domain scores were generated by summing
affirmative responses within each assessment section [3, 61]. Independent t-tests and chi-square tests
were employed to compare urban and rural facilities, while Mann-Whitney U tests were used for
non-parametric variables. Binary logistic regression models were constructed to identify predictors
of service delivery performance and acceptability, with results interpreted within the Donabedian
framework. Statistical significance was set at p < 0.05.

2.8. Validity and Reliability

Instrument validity was ensured through expert review by public health specialists and
supervisors, establishing face and content validity [3, 63]. Pretesting enhanced clarity and contextual
appropriateness [18, 23, 24, 40]. Reliability was supported through standardized administration
procedures and internal consistency checks across domains [61, 64]. These measures collectively
strengthened the robustness of the study findings.

2.9. Ethical Considerations
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Ethical approval was obtained from the University of Port Harcourt Postgraduate Ethical
Review Committee. Administrative permissions were secured from the Bayelsa State Primary
Healthcare Board and relevant local authorities. Participation was voluntary, informed consent was
obtained, and confidentiality was maintained by excluding personal identifiers from data collection
instruments. Ethical approval was granted by the University of Port Harcourt Postgraduate Ethical
Review Committee (UP/HEC/IRB/2025/075). Administrative approval was obtained from the Bayelsa
State Primary Healthcare Board to conduct the study in primary healthcare facilities, as documented
in the attached approval letter. All participants provided written informed consent; participation was
voluntary, and confidentiality was ensured by anonymizing data and excluding personal identifiers.

2.10. Confidentiality

Confidentiality procedures adhered to established ethical standards for health research,
ensuring anonymity and secure handling of all data. No identifiable information was collected, and
access to datasets was restricted to the research team [10, 23, 24, 65].

3. Results

Table 1 and Figure 1 present marked urban-rural differentials in the level of weakness across
multiple primary healthcare (PHC) service delivery domains in government-owned facilities in
Bayelsa State. Human resource constraints were evident in both settings but were more pronounced
in rural PHCs, where nearly half of the facilities (47.1%) had one or fewer trained staff for key PHC
services, compared with 23.5% of urban facilities. Infrastructure and utility deficits were substantially
higher in rural facilities, with over three-quarters reporting inadequate infrastructure scores (76.5%)
and lack of functional water supply (76.5%), alongside a high prevalence of absent electricity supply
(64.7%); none of the urban PHCs lacked electricity. Deficiencies in basic medical equipment were also
concentrated in rural areas, where 70.6% of facilities lacked essential equipment, compared with 5.9%
in urban facilities. Similarly, weaknesses in infection prevention and control (58.8% vs. 23.5%) and
waste management systems (52.9% vs. 5.9%) were considerably more common in rural PHCs. In
contrast, weaknesses in health information systems followed a different pattern, with incomplete
monthly NHMIS reporting observed exclusively among urban facilities (29.4%), while no rural
facility reported this indicator. Composite service readiness measures showed low readiness for basic
amenities, essential medicines, and diagnostic capacity in a minority of facilities overall, but these
weaknesses remained more frequent in rural PHCs (17.6%) than in urban PHCs (5.9%). The key
takeaway from Table 1 and Figure 1 is the clear concentration of structural and operational
weaknesses in rural PHC facilities relative to their urban counterparts, highlighting a pronounced
spatial inequity in frontline health system capacity within Bayelsa State. These disparities are central
to the study’s objective of assessing urban-rural differences in primary healthcare delivery and
directly underscore barriers to achieving Sustainable Development Goal 3, particularly targets related
to universal health coverage, quality essential services, and health system strengthening. In real-
world terms, the observed rural deficits in infrastructure, utilities, equipment, and infection control
have direct implications for service availability, quality of care, and patient safety, potentially
reinforcing avoidable morbidity and mortality in underserved communities. Conversely, the
identification of urban-specific weaknesses in health information reporting points to the need for
context-sensitive interventions rather than uniform policy responses. Collectively, these findings
provide empirical evidence to inform targeted resource allocation, rural health system investments,
and equity-oriented PHC reforms aimed at closing urban-rural gaps in healthcare delivery in
southern Nigeria.

Table 1. Level of Weakness in Primary Healthcare Service Delivery in Urban and Rural PHC Facilities in

Bayelsa State.
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Service
delivery Weakness indicator Rural PHCs n (%) Urban PHCs n (%)
domain
Human
No trained staff for key PHC services 3 (17.6) 4 (23.5)
resources
<1 trained staff available 8 (47.1) 4 (23.5)
Infrastructure
. Inadequate infrastructure score 13 (76.5) 5(29.4)
& utilities
No electricity supply 11 (64.7) 0 (0.0
No functional water supply 13 (76.5) 2 (11.8)
Basic medical
. Lacking essential basic equipment 12 (70.6) 1(5.9)
equipment
Infection
prevention & Inadequate IPC measures 10 (58.8) 4 (23.5)
control
Waste No functional waste disposal
(52.9) 1(5.9)
management process
Health
. . Incomplete ~ monthly = NHMIS
information ] 0 (0.0 5(29.4)
reporting
systems
Service
readiness Low readiness for basic amenities 3 (17.6) 1(5.9)
(composite)
Low readiness for essential
o 3 (17.6) 1(5.9)
medicines
Low diagnostic capacity readiness 3 (17.6) 1(5.9)

Table 1: Distribution of indicators reflecting human resource, infrastructure, equipment, infection control,
information system, and composite service readiness weaknesses across urban and rural government-owned
primary healthcare facilities in Bayelsa State. Data are presented as frequencies and percentages to quantify the

level of service delivery weakness within each setting.
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Figure 1. Urban-rural disparities in primary healthcare service delivery weaknesses across government-owned

facilities in Bayelsa State, Nigeria.

Table 2 and Figure 2 compare key service delivery weaknesses between rural and urban primary
healthcare (PHC) facilities in Bayelsa State and highlight statistically significant urban-rural
differences across several service domains. No rural facilities reported the absence of maternal and
child health services or outpatient care, whereas one urban facility (5.9%) reported weaknesses in
each of these core clinical services; however, these differences were not statistically significant (p =
0.310). Preventive services related to disease surveillance and control were more frequently weak in
rural PHCs (29.4%) than in urban PHCs (5.9%), approaching but not reaching statistical significance
(p = 0.072). Diagnostic capacity weaknesses, measured by the absence of laboratory services, were
observed in both settings, affecting 35.3% of rural and 52.9% of urban facilities, with no significant
urban-rural difference (p = 0.300). In contrast, essential drug availability showed a significant
disparity, with weaknesses more prevalent in urban PHCs (76.5%) compared with rural PHCs
(35.3%) (x*> = 5.846, p = 0.016). Marked and highly significant disparities were observed in
infrastructure, equipment readiness, infection control, and health information systems. Rural PHCs
were substantially more likely to lack electricity (64.7% vs. 0.0%) and functional water supply (76.5%
vs. 11.8%), with both differences highly significant (p < 0.001). Similarly, deficiencies in basic medical
equipment were overwhelmingly concentrated in rural facilities (70.6% vs. 5.9%; p < 0.001), as were
weaknesses in waste disposal systems (52.9% vs. 5.9%; p =0.003). Conversely, weaknesses in monthly
health data reporting were observed exclusively in urban PHCs (29.4%), representing a statistically
significant difference relative to rural facilities (p = 0.015). Overall, the findings from Table 2 and
Figure 2 reinforce the study’s central conclusion that rural PHCs in Bayelsa State face
disproportionately greater structural and operational constraints, particularly in utilities, equipment,
and infection control, which are foundational to safe and effective service delivery. These statistically
robust disparities underscore critical barriers to equitable progress toward Sustainable Development
Goal 3, highlighting the need for differentiated, context-specific health system strengthening
strategies that address both rural infrastructure deficits and urban system management challenges.

Table 2. Comparison of Key Service Delivery Weaknesses Across Urban and Rural Primary Healthcare

Facilities, Bayelsa State.
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Service .
) Indicator (weakness Rural (n = 17) n Urban (n = 17) n p-
delivery . X
. defined as “No”) (%) (%) value
domain
Core clinical Maternal & child health
. . 0(0.0) 1(5.9) 1.030 0.310
services services
Outpatient care 0(0.0) 1(5.9) 1.030 0.310
Preventive  Disease surveillance &
. 5(29.4) 1(5.9) 3.238 0.072
services control
Diagnostic .
) Laboratory services 6 (35.3) 9 (52.9) 1.074 0.300
capacity
Medicines &
) Essential drug availability 6 (35.3) 13 (76.5) 5.846 0.016
supplies
Utilities Electricity supply 11 (64.7) 0(0.0) 16.261 <0.001
Water supply 13 (76.5) 2 (11.8) 14.435 <0.001
Equipment ) ) )
. Basic medical equipment 12 (70.6) 1(5.9) 15.070 <0.001
readiness
Infection
Waste disposal system 9 (52.9) 1(5.9) 9.067 0.003
control
Health
information Monthly data reporting 0 (0.0) 5(29.4) 5.862 0.015
systems
Monthly data reporting - °
Waste disposal system o
Basic medical equipment 8]
Water supply o]
Electricity supply s]
Essential drug availability { @
Laboratory services - °
Disease surveillance & control - o]
Outpatient care - o
Maternal & child health services - o
40 20 0 20 40 60

Difference in proportion with weakness (Rural — Urban, %)
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Figure 2. Forest plot of urban-rural differences in primary healthcare service delivery weaknesses across key

service domains in Bayelsa State, Nigeria.

Table 3 and Figure 3 present indicators of existing capacity and prospects for strengthening
primary healthcare (PHC) service delivery relevant to the advancement of Sustainable Development
Goal 3 (SDG 3) across urban and rural communities in Bayelsa State. Human resource capacity was
relatively comparable between settings, with at least one trained staff member available for key PHC
services in 82.4% of rural and 76.5% of urban facilities, showing no statistically significant difference
(p = 0.691). Marked urban-rural disparities were observed in infrastructure and essential utilities,
with adequate infrastructure scores reported by only 23.5% of rural PHCs compared with 70.6% of
urban facilities (p = 0.017). Availability of electricity and water supply was substantially higher in
urban PHCs (100.0% and 88.2%, respectively) than in rural PHCs (35.3% and 23.5%), with both
differences highly significant (p < 0.001). Equipment readiness followed a similar pattern, as basic
medical equipment was available in 94.1% of urban facilities but only 29.4% of rural facilities (p <
0.001). Urban PHCs also demonstrated stronger infection prevention and control practices (76.5% vs.
41.2%; p = 0.037) and more functional waste management systems (94.1% vs. 47.1%; p = 0.003). In
contrast, rural facilities showed higher proportions of moderate-to-high patient attendance (100.0%
vs. 76.5%) and routine monthly data reporting (100.0% vs. 70.6%), with the latter difference reaching
statistical significance (p = 0.015). No statistically significant urban—rural differences were observed
in the conduct of performance review meetings (p = 0.203). The key takeaway from Table 3 and Figure
3 is that while both urban and rural PHCs demonstrate important foundational capacities for
advancing SDG 3, the nature of these strengths differs substantially by setting. Urban facilities exhibit
significantly greater readiness in infrastructure, utilities, equipment, and infection control, core
inputs for delivering safe and high-quality health services, whereas rural PHCs display
comparatively stronger service utilisation and health information reporting capacities. This
divergence is highly significant to the overall study, as it suggests that urban—rural disparities in PHC
delivery are not solely defined by deficits but also by unevenly distributed strengths that can be
strategically leveraged. In practical terms, the findings indicate that accelerating progress toward
SDG 3 in Bayelsa State will require differentiated system-strengthening approaches: targeted
investments in rural infrastructure, utilities, and equipment to address critical bottlenecks, alongside
efforts to sustain and optimise urban service management while reinforcing data use and community
engagement. By identifying context-specific opportunities for strengthening PHC systems, these
results provide actionable evidence for policymakers and health system managers seeking to
implement equity-oriented and efficiency-driven reforms in southern Nigeria.

Table 3. Indicators of Prospects for Strengthening Primary Healthcare Service Delivery for Advancing SDG 3
in Urban and Rural Communities of Bayelsa State.

SDG-3-relevant L Rural (n=17) Urban (n=17)
. . Strengthening indicator X2 p-value
service domain n (%) n (%)
Human resources 21 trained staff for key PHC
) ) 14 (82.4) 13 (76.5) 0.158 0.691
capacity services
Infrastructure
. Adequate infrastructure score 4 (23.5) 12 (70.6) 8.127  0.017
readiness
Essential utilities Electricity supply available 6 (35.3) 17 (100.0) 16.261 <0.001
Water supply available 4 (23.5) 15 (88.2) 14.435 <0.001
Equipment Basic medical equipment
. . 5(29.4) 16 (94.1) 15.070 <0.001
readiness available
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SDG-3-relevant R Rural (n=17) Urban (n=17)
. . Strengthening indicator X2 p-value
service domain n (%) n (%)
Infection
prevention & Adequate IPC practices 7 (41.2) 13 (76.5) 4371 0.037
control
Waste . .
Functional waste disposal
management 8 (47.1) 16 (94.1) 9.067 0.003
system
systems
Service utilisation Moderate-high patient
) 17 (100.0) 13 (76.5) 7.040 0.218
capacity attendance
Health
. ) Routine monthly data
information ) 17 (100.0) 12 (70.6) 5.862 0.015
reporting
systems
Governance & Performance review meetings
o 12 (70.6) 15 (88.2) 1.619 0.203
monitoring held
Performance review meetings ] ° ® PRural
® Urban
Monthly data reporting ® L]
Moderate-high attendance L] L]
Waste disposal system - ] ]
IPC practices [ ] L]
Basic medical equipment ® L]
Water supply ] ]
Electricity supply L] °
Adequate infrastructure 4 ] ®
Trained PHC staff L] L ]
2 b 3|0 4|0 SIO ﬁb '.’ID BIO 9|0 160

Percentage of PHC Facilities (%)

Figure 3. Prospects for strengthening primary healthcare service delivery across rural and urban communities
in Bayelsa State. The figure illustrates pronounced urban-rural disparities in infrastructure readiness, essential
utilities, equipment availability, infection prevention and control practices, and health information systems,

with comparatively stronger service utilisation indicators in rural facilities.

Table 4 and Figure 4 summarises key indicators of facility planning, performance management,
and target achievement across rural and urban primary healthcare (PHC) facilities in Bayelsa State.
The availability of annual work plans was uniformly high in both rural and urban settings, with 94.1%
of facilities in each group reporting the presence of a documented plan (p = 1.000). Similarly, nearly
all facilities demonstrated population accountability through the definition of a catchment
population, reported by all rural PHCs (100.0%) and the majority of urban PHCs (94.1%), with no
statistically significant difference between locations (p = 0.310). Target-setting practices were also
widely adopted, as 94.1% of rural and 88.2% of urban facilities reported setting monthly or quarterly
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service targets (p =0.545). In contrast, differences emerged in performance achievement, with a higher
proportion of urban PHCs achieving at least 75% of their planned service targets (88.2%) compared
with rural PHCs (58.8%), approaching statistical significance (x> = 3.778, p = 0.052). Routine
performance review meetings were more frequently conducted in urban facilities (88.2%) than in
rural facilities (70.6%), although this difference was not statistically significant (p = 0.203). The key
takeaway from Table 4 and Figure 4 is that foundational governance and planning structures are
largely in place across both urban and rural PHCs in Bayelsa State, but there is a notable divergence
in the translation of plans into achieved service outputs. This finding is significant to the overall
study, as it suggests that urban-rural disparities in PHC performance are not primarily driven by the
absence of planning or target-setting mechanisms, but rather by differences in operational capacity
and execution. In real-world terms, the lower rate of target achievement observed in rural facilities,
despite comparable planning frameworks, points to underlying structural constraints, such as
infrastructure deficits, limited utilities, and equipment shortages identified elsewhere in the study,
that may hinder effective service delivery. These results underscore the importance of
complementing governance and performance management reforms with sustained investments in
rural health system inputs to ensure that planning translates into measurable progress toward SDG
3 at the community level.

Table 4. Facility Planning, Performance Management, and Target Achievement by Location of Primary

Healthcare Facilities in Bayelsa State.

Health system

governance Indicator Rural (n=17) n (%) Urban (n=17) n (%) X2 p-value
domain
Facility Availability of
: 16 (94.1) 16 (94.1) 0.000 1.000
planning annual work plan
Population Defined catchment
17 (100.0) 16 (94.1) 1.030 0.310

accountability population

Sets monthly or

Target setting quarterly service 16 (94.1) 15 (88.2) 0.366  0.545
targets
Achieves 2>75% of
Performance
) planned service 10 (58.8) 15 (88.2) 3.778 0.052
achievement
targets
Conducts  routine
Performance
o performance review 12 (70.6) 15 (88.2) 1.619 0.203
monitoring .
meetings
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Figure 4. Facility planning, performance management, and target achievement by location of primary

healthcare facilities in Bayelsa State.

Table 5 and Figure 5 presents a comparative analysis of barriers, facilitators, and utilisation
pathway indicators influencing access to primary healthcare (PHC) services across rural and urban
communities in Bayelsa State. Shortages of qualified healthcare staff were widely reported in both
settings, affecting 76.5% of rural and 52.9% of urban respondents, although this difference was not
statistically significant (p = 0.151). Infrastructure-related barriers, including deficits in water,
electricity, and physical space, were more frequently reported in rural communities (41.2%) than in
urban communities (17.6%), but the difference did not reach statistical significance (p = 0.132).
Delayed or avoided care-seeking was reported more often in urban settings (23.5%) than rural
settings (5.9%), though this variation was also not statistically significant (p = 0.146). In contrast,
supply chain constraints showed pronounced and statistically significant disparities, with frequent
essential medicine stock-outs reported by 64.7% of rural communities compared with 11.8% of urban
communities (x? = 10.088, p = 0.001). Service access mechanisms differed markedly by location, as
reliance on outreach services for care was substantially higher in rural areas (70.6%) than in urban
areas (17.6%), with this difference reaching statistical significance (p = 0.018). Similarly, referral
pathway weaknesses were significantly more prevalent in rural communities, where non-functional
referral systems (58.8% vs. 11.8%; p = 0.004) and absence of patient referrals in the preceding month
(76.5% vs. 11.8%; p < 0.001) were commonly reported. The key takeaway from Table 5 and Figure 5
is that rural communities in Bayelsa State experience significantly greater constraints along the
primary healthcare utilisation pathway, particularly in relation to medicine availability, service
continuity, and referral linkages, despite comparable levels of community engagement and access to
service information across settings. This finding is central to the overall study, as it highlights that
urban-rural disparities in PHC access extend beyond facility readiness to encompass systemic
bottlenecks that shape how individuals navigate and utilise services. In practical terms, the heavy
reliance on outreach services and the high prevalence of non-functional referral pathways in rural
areas underscore vulnerabilities in service integration and continuity of care, with potential
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consequences for timely diagnosis, treatment, and follow-up, key components of SDG 3. These results
point to the need for health system interventions that strengthen rural supply chains, formalise
referral networks, and reduce dependence on episodic outreach, thereby improving equitable access
to comprehensive and continuous primary healthcare services in southern Nigeria.

Table 5. Distribution of barriers, facilitators, and utilisation pathway indicators influencing access to primary

healthcare services across urban and rural communities in Bayelsa State.

Utilisation
pathway Indicator Rural n (%) Urban n (%) x2 p-value
domain
Access

. Shortage of qualified healthcare staff 13 (76.5) 9 (52.9) 2.061 0.151
barriers

Infrastructure deficits (water,
o 7 (41.2) 3 (17.6) 2267 0.132
electricity, space)

Delayed or avoided seeking care 1(5.9) 4 (23.5) 2.110 0.146

Supply chain Essential medicines frequently out of
. 11 (64.7) 2 (11.8) 10.088 0.001
constraints  stock

Service )
Dependence on outreach services for
access 12 (70.6) 3 (17.6) 20.000 0.018
care
mechanisms
Referral
Non-functional referral system 10 (58.8) 2 (11.8) 8.242 0.004
pathways
No patient referrals in previous month 13 (76.5) 2 (11.8) 22.400 <0.001

Community Community involvement in health
) 16 (94.1) 15 (88.2) 0.366  0.545
engagement planning

Information Adequate information on available
. 15 (88.2) 15 (88.2) 0.000  1.000
access services
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Figure 5. | Barriers, facilitators, and utilisation pathways influencing access to primary healthcare services in

rural and urban communities of Bayelsa State.
4. Discussion

4.1. Urban-Rural Inequities in Primary Healthcare Readiness

The marked concentration of human resource, infrastructure, utilities, equipment, infection
prevention, and waste management weaknesses in rural PHC facilities observed in this study is
consistent with a substantial body of evidence from Nigeria and comparable low and middle-income
country settings. Human resource constraints, particularly the limited availability of trained
personnel in rural facilities, align with earlier findings from Bayelsa State and other parts of Nigeria,
which document persistent maldistribution of the health workforce favouring urban centres [40, 66,
67]. Agarwal et al. [68] similarly emphasised that staffing presence alone does not equate to functional
workforce capacity, particularly where skill mix and supervision are inadequate. The pronounced
rural deficits in infrastructure, electricity, and water supply corroborate national and subnational
assessments showing that basic amenities remain a critical bottleneck to PHC readiness in rural
Nigeria [69-76]. Comparable patterns have also been reported in rural health systems globally, where
infrastructure gaps directly undermine service quality and safety [37, 38, 62, 77]. The high prevalence
of inadequate infection prevention, waste management, and lack of essential equipment in rural
facilities further mirrors findings from studies linking poor WaSH conditions to elevated infection
risks and reduced service utilisation [37, 38, 72-76], reinforcing the structural nature of rural PHC
vulnerability. Conversely, the finding that weaknesses in routine health information system
reporting were observed exclusively among urban facilities introduces an important nuance that both
supports and extends existing literature. While rural facilities are often portrayed as weaker across
all system dimensions, several studies have documented that smaller, less complex rural facilities
may demonstrate stronger compliance with routine reporting due to lower service volume and
simpler administrative structures [60, 78, 79]. This pattern aligns with evidence from Nigeria showing
that urban PHCs, despite better infrastructure, often face challenges related to data completeness,
workload pressures, and fragmented accountability mechanisms [13, 51, 80]. Similar urban-rural
contrasts in health information performance have been reported in China and Europe, where urban
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complexity rather than resource scarcity undermines reporting efficiency [61, 81]. Importantly, the
composite service readiness findings, showing that rural facilities consistently lag behind urban
facilities even when weaknesses appear numerically modest, echo broader global health systems
analyses that emphasise cumulative disadvantage rather than isolated deficits [77, 82]. Taken
together, these converging lines of evidence suggest that the urban-rural disparities observed in
Bayelsa State are neither anomalous nor transient but reflect entrenched structural inequities that
continue to shape PHC performance across diverse contexts [11-15, 58, 83].

4.2. Infrastructure, Medicines, and Infection Control as System Constraints

The observed lack of statistically significant urban-rural differences in the availability of core
clinical services, such as maternal and child health services and outpatient care, suggests that basic
service presence has been largely achieved across PHC facilities in Bayelsa State. This finding aligns
with national policy aspirations articulated in Nigeria’s National Strategic Health Development Plan
II and NPHCDA minimum standards, which emphasise universal availability of essential PHC
services regardless of location [69, 84]. Similar patterns have been reported in other Nigerian and sub-
Saharan African studies, where service availability masks deeper challenges related to service quality
and functional capacity [40, 71, 80]. The near-significant rural disadvantage in disease surveillance
and control is consistent with evidence highlighting weak integration of surveillance functions within
rural PHCs, often due to limited training, supervision, and digital infrastructure [13, 14, 18-24].
Furthermore, the lack of significant difference in laboratory service availability across settings reflects
broader systemic constraints in PHC diagnostic capacity in Nigeria, where laboratory services remain
underdeveloped even in urban facilities [3, 61, 82]. Collectively, these findings reinforce the notion
that nominal service coverage does not equate to effective service delivery, echoing global health
system critiques that emphasise functionality over mere presence [77, 83]. In contrast, the statistically
significant disparities observed in utilities, equipment readiness, infection control, waste
management, and essential drug availability underscore the structural roots of urban-rural inequities
in PHC performance. The concentration of electricity and water supply deficits in rural facilities
mirrors extensive Nigerian and global literature identifying basic utilities as persistent barriers to safe
healthcare delivery in rural settings [37, 38, 62, 70-76]. The severe lack of basic medical equipment
and functional waste disposal systems in rural PHCs corroborates findings from earlier assessments
in the Niger Delta and other LMIC contexts, which link inadequate equipment and poor IPC practices
to increased occupational and patient safety risks [46, 53, 58]. Conversely, the higher prevalence of
essential drug stock-outs and incomplete routine data reporting in urban facilities challenges
conventional assumptions that urban PHCs are uniformly better resourced, aligning with studies that
document urban supply chain inefficiencies, higher service volumes, and administrative overload
[60, 78-80]. Similar urban-specific system management challenges have been reported in China and
European settings, where complexity rather than scarcity constrains performance [61, 81]. Together,
these findings reinforce calls in the literature for differentiated, context-sensitive PHC strengthening
strategies that address rural infrastructure deficits while simultaneously improving urban system
management to advance equitable progress toward Sustainable Development Goal 3 [1, 4, 77].

4.3. Contrasting Capacity and Utilisation Patterns Across Settings

The relatively comparable human resource capacity observed across rural and urban PHC
facilities, as reflected by the availability of at least one trained staff member for key services, suggests
that workforce presence alone may not be the primary limiting factor to PHC strengthening in
Bayelsa State. This finding aligns with growing evidence from Nigeria and other LMICs indicating
that the mere availability of health workers does not guarantee functional service delivery,
particularly in contexts characterised by inadequate infrastructure, limited supervision, and
constrained working conditions [40, 67, 68]. Similar observations have been reported in sub-Saharan
Africa, where health worker productivity and retention are strongly mediated by enabling
environments rather than absolute staffing levels [62, 66, 77]. The pronounced urban advantage in
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infrastructure readiness, electricity, water supply, and equipment availability corroborates national
facility assessments and WHO service readiness studies that consistently identify these domains as
critical prerequisites for effective PHC and progress toward SDG 3 [69, 71, 83, 84]. Evidence from the
Niger Delta and other fragile geographies further highlights how infrastructural deficits
disproportionately constrain rural PHCs, limiting their capacity to deliver safe maternal, child, and
infectious disease services [37, 38, 53, 70]. Collectively, these findings underscore that prospects for
PHC strengthening in rural Bayelsa are structurally bounded by deficits in foundational system
inputs rather than workforce availability per se. Conversely, the higher levels of patient attendance
and routine monthly data reporting observed in rural facilities reveal latent system strengths that are
often overlooked in dominant deficit-oriented narratives of rural health systems. High rural service
utilisation aligns with evidence suggesting that PHCs in underserved communities remain the
primary and often only, point of care, resulting in sustained demand despite infrastructural
limitations [1, 4, 11-15, 58]. Stronger routine data reporting in rural facilities also supports findings
from health systems research indicating that smaller facility size and simpler administrative
structures may enhance compliance with reporting requirements [60, 78, 79]. In contrast, urban
facilities, while better equipped, often face challenges related to higher patient volumes, fragmented
accountability, and administrative overload, which can undermine data quality and utilisation [61,
80, 81]. The absence of significant urban-rural differences in governance indicators such as
performance review meetings further suggests that managerial processes are not inherently weaker
in rural settings, echoing broader evidence that governance capacity can exist independently of
material resources [77, 82]. Taken together, these findings indicate that advancing SDG 3 in Bayelsa
State requires dual strategies that simultaneously address rural infrastructural inequities while
leveraging existing rural strengths in service utilisation and data reporting to build resilient, people-
centred PHC systems [11-15, 67, 83].

4.4. From Planning to Performance: Gaps in PHC Accountability

The uniformly high levels of facility planning, population accountability, and target-setting
practices observed across both rural and urban PHC facilities indicate that foundational governance
structures are largely in place throughout Bayelsa State. This finding aligns with national PHC
reforms in Nigeria, particularly the “PHC Under One Roof” initiative, which emphasises
standardised planning frameworks, defined catchment populations, and routine target setting across
all facilities irrespective of location [69, 84]. Similar patterns have been documented in other Nigerian
states and sub-Saharan African contexts, where formal governance instruments are widely adopted
even in resource-constrained rural settings [40, 80, 82]. The presence of annual work plans and clearly
defined service populations further reflects alignment with WHO health system building blocks,
particularly governance and accountability, which are considered prerequisites for effective PHC and
SDG 3 implementation [67, 83, 85]. Evidence from LMICs also suggests that such governance artefacts
often diffuse more rapidly than material resources, creating a scenario in which “policy readiness”
outpaces “operational readiness” [58, 71, 77]. The absence of statistically significant urban-rural
differences in these indicators therefore underscores the success of top-down governance
harmonisation efforts, while simultaneously raising questions about their translation into measurable
performance outcomes. Despite comparable planning and target-setting structures, the higher
proportion of urban PHCs achieving at least 75% of planned service targets highlights an emerging
performance gap that favours urban facilities. This finding is consistent with health systems research
demonstrating that performance achievement is strongly conditioned by infrastructural adequacy,
staffing mix, and service readiness rather than planning processes alone [62, 68, 77]. Studies from
Nigeria and comparable LMICs have shown that rural facilities often struggle to meet service targets
due to constraints such as unreliable utilities, limited equipment, and disrupted supply chains,
factors that were prominently identified in earlier tables of this study [37, 38, 53, 70-76]. The more
frequent conduct of performance review meetings in urban facilities, although not statistically
significant, aligns with evidence suggesting that urban settings benefit from closer managerial
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oversight, easier access to supervisory structures, and stronger feedback loops [60, 78, 80].
Conversely, rural facilities may experience performance review as a procedural requirement rather
than a continuous improvement mechanism, particularly where actionable resources are lacking [79,
82]. Taken together, these findings reinforce the argument that governance parity does not
automatically translate into performance equity and that closing the urban-rural performance gap
will require aligning planning and accountability mechanisms with sustained investments in service
readiness and operational capacity to advance equitable progress toward SDG 3 [67, 77, 83].

4.5. Supply Chains and Referral Pathways as Barriers to Access

The widespread reporting of healthcare workforce shortages across both rural and urban
communities underscores a systemic human resource challenge that transcends spatial location,
consistent with national and regional assessments of PHC service readiness in Nigeria [3, 40, 62].
Similar findings have been reported across sub-Saharan Africa, where staffing gaps persist even in
urban settings due to maldistribution, attrition, and limited incentives for frontline service delivery
[61, 67, 68]. The higher prevalence of infrastructure-related barriers in rural communities aligns
strongly with earlier Nigerian and Niger Delta-focused studies documenting chronic deficits in
water, electricity, and facility space as key deterrents to service utilisation [37, 38, 53, 70, 73-76].
However, the lack of statistically significant differences in delayed or avoided care-seeking, despite
poorer rural infrastructure, reflects a nuanced utilisation dynamic previously observed in Bayelsa
and Rivers States, where geographic isolation and limited alternatives compel rural populations to
rely on PHCs regardless of service quality [11-15, 17, 63]. Conversely, the relatively higher reporting
of delayed care-seeking in urban settings is consistent with studies linking urban congestion, indirect
costs, and perceived quality differentials to deferred utilisation [25, 39, 61], highlighting that access
barriers in urban contexts may be more behavioural and system-complexity driven rather than purely
infrastructural [60, 78]. In contrast, the statistically significant rural disadvantage in supply chain
reliability, outreach dependence, and referral system functionality represents a critical access
bottleneck with direct implications for continuity of care and SDG 3 attainment. The high prevalence
of essential medicine stock-outs in rural communities corroborates extensive Nigerian evidence
linking weak last-mile distribution, cold-chain disruptions, and limited logistics oversight to poor
medicine availability in hard-to-reach settings [3, 22, 40, 45, 48]. Similar rural-skewed supply chain
vulnerabilities have been documented across immunisation, maternal health, and infectious disease
control programmes in Nigeria and East Africa [45, 54-57, 59]. The heavy reliance on outreach services
among rural communities strongly aligns with evidence from Bayelsa State demonstrating the
effectiveness, but also the fragility of outreach-dependent service delivery models in contexts of poor
facility readiness [11-15, 23, 24, 45]. While outreach strategies have been shown to improve coverage
for vaccination and maternal services, multiple studies caution that they are not substitutes for
functional facility-based care, particularly where referral systems are weak or non-existent [4, 60, 61].
The high proportion of rural facilities reporting non-functional referral pathways and absence of
referrals mirrors findings from disease surveillance and outbreak response studies in Nigeria, which
identify referral breakdowns as a major contributor to preventable morbidity and delayed emergency
care [13, 14, 28, 46]. Collectively, these findings reinforce global calls for integrated, people-centred
PHC systems that strengthen supply chains, referral networks, and digital coordination to ensure
equitable access across the urban-rural continuum [10, 60, 61, 77].

5. Implications for Policy and Interventions

The findings demonstrate that urban-rural disparities in primary healthcare (PHC) service
delivery in Bayelsa State are driven primarily by unequal distribution of foundational system inputs
rather than by the absence of governance structures or community engagement mechanisms. Rural
PHC facilities consistently exhibited severe deficits in infrastructure, essential utilities, basic medical
equipment, infection prevention and control, supply chain reliability, and referral system
functionality, despite demonstrating comparable levels of service planning, community
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accountability, and in some domains, stronger service utilisation and health information reporting.
These patterns indicate that existing policy frameworks and planning instruments are insufficient to
overcome structural constraints that limit effective service delivery in rural settings. Policy responses
should therefore prioritise input-intensive system strengthening in rural PHCs, focusing on reliable
electricity and water supply, facility rehabilitation, equipment provision, and functional waste
management systems as prerequisites for quality and safety of care. Targeted human resource
policies are also required to translate staffing presence into service capacity. Although the availability
of at least one trained staff member was relatively high across both settings, rural facilities were
disproportionately affected by limited staffing depth and a skewed skill mix, which constrained
service continuity and performance achievement. Policies that incentivise rural deployment,
retention, and continuous professional development, combined with task-shifting where
appropriate, are essential to improve operational efficiency in underserved areas. In parallel, the
persistence of essential medicine stock-outs and non-functional referral pathways in rural
communities points to systemic weaknesses beyond the facility level, necessitating supply chain
reforms, strengthened logistics management, and integrated referral networks linking PHCs with
higher-level facilities. Urban-specific interventions should focus on improving health information
system performance and medicine availability, ensuring that relatively stronger infrastructure is
matched by effective system management. Collectively, the evidence supports the need for context-
differentiated, equity-oriented PHC policies to accelerate progress toward Sustainable Development
Goal 3, rather than uniform interventions that risk reinforcing existing spatial inequalities.

6. Summary of the Findings

This study provides comprehensive empirical evidence of pronounced urban-rural disparities
in primary healthcare service delivery across government-owned PHC facilities in Bayelsa State,
southern Nigeria. Rural facilities were disproportionately affected by structural weaknesses,
including inadequate infrastructure, unreliable electricity and water supply, lack of basic medical
equipment, suboptimal infection prevention and waste management practices, frequent essential
medicine stock-outs, and poorly functioning referral systems. These deficits were statistically
significant across multiple service delivery and utilisation pathway domains and were strongly
aligned with lower levels of service readiness and performance achievement. In contrast, urban PHCs
demonstrated relatively stronger infrastructure and equipment readiness but exhibited notable
weaknesses in essential drug availability and routine health information reporting. Despite these
disparities, governance and planning mechanisms such as annual work plans, target setting, defined
catchment populations, and community engagement were widely present across both rural and
urban settings, indicating that performance gaps are less attributable to the absence of managerial
frameworks than to differential access to critical system inputs. Importantly, rural PHCs showed high
levels of patient utilisation and stronger routine data reporting, underscoring both unmet demand
and latent system potential. Taken together, the findings reveal a health system characterised by
uneven capacity rather than uniform dysfunction, with rural communities bearing a disproportionate
burden of service delivery constraints. Addressing these inequities is essential for achieving universal
health coverage and advancing SDG 3 in southern Nigeria, and will require strategic, location-specific
investments that strengthen the foundations of primary healthcare where needs are greatest.

7. Conclusion

This study demonstrates that urban-rural disparities in primary healthcare (PHC) service
delivery in Bayelsa State are primarily rooted in unequal distribution of essential system inputs rather
than differences in governance structures or service planning frameworks. Rural PHC facilities were
consistently disadvantaged across multiple domains, including infrastructure, utilities, equipment
availability, infection prevention and control, medicine supply, and referral functionality, all of which
are foundational to the delivery of safe, effective, and continuous care. These structural weaknesses
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persisted despite comparable levels of facility planning, community engagement, and, in some cases,
stronger service utilisation and health information reporting in rural settings. In contrast, urban PHCs
benefited from greater infrastructure and equipment readiness but exhibited notable gaps in essential
drug availability and routine data reporting, underscoring the multidimensional nature of service
delivery challenges across settings. Collectively, the findings indicate that progress toward
Sustainable Development Goal 3 in southern Nigeria is constrained less by the absence of policy
intent or management structures than by persistent spatial inequities in health system capacity.
Without targeted investments to address rural deficits in basic amenities, equipment, supply chains,
and referral networks, existing planning and performance management mechanisms are unlikely to
translate into equitable health outcomes. By quantifying these disparities across service delivery,
utilisation pathways, and governance domains, this study provides robust evidence to support
context-sensitive primary healthcare strengthening strategies aimed at closing urban-rural gaps and
advancing universal health coverage in resource-constrained settings.

8. Study Limitations

Several limitations should be considered when interpreting the findings of this study. First, the
cross-sectional design captures service delivery conditions at a single point in time and does not
account for seasonal or temporal variations in infrastructure availability, medicine supply, or service
utilisation, which may influence observed urban-rural differences. Second, the analysis was limited
to government-owned primary healthcare facilities in Bayelsa State, and the findings may not be
generalisable to private facilities, faith-based providers, or other states in Nigeria with different
health system contexts or levels of resource allocation. The relatively small sample size of facilities,
while appropriate for the study setting, may also have reduced statistical power for detecting
differences in some indicators that approached but did not reach conventional levels of significance.
Third, several indicators relied on facility-level reporting and administrative records, which may be
subject to reporting bias or inconsistencies, particularly in domains such as health information
systems and performance achievement. Although efforts were made to use objective measures and
standardised tools, the possibility of misclassification cannot be fully excluded. Finally, the study
focused on service readiness, access pathways, and governance indicators, and did not directly assess
health outcomes or patient-level experiences, limiting the ability to draw causal inferences between
observed service delivery weaknesses and population health outcomes. Future research
incorporating longitudinal designs, larger geographic coverage, and mixed-methods approaches
would be valuable for deepening understanding of how urban-rural PHC disparities translate into
differential health outcomes and for evaluating the impact of targeted system-strengthening
interventions.

9. Recommendations

9.1. Short-Term Actions (0-12 months):

Address Critical Service Delivery Bottlenecks

Immediate interventions should prioritise restoring basic functionality in rural primary
healthcare (PHC) facilities where service delivery is most constrained. Emergency investments are
required to ensure an uninterrupted electricity and water supply through interim solutions such as
solar power systems, boreholes, and water storage facilities, particularly in rural PHCs where utility
deficits were pervasive. Rapid provision of essential basic medical equipment, infection prevention
materials, and waste disposal tools should be implemented using standardised equipment kits to
address critical safety and quality gaps. In parallel, urgent measures to stabilise essential medicine
availability such as buffer stock deployment, emergency procurement, and redistribution of
medicines from overstocked urban facilities, are necessary to mitigate frequent rural stock-outs.
Short-term administrative actions should also include reactivation of referral linkages through clear
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referral protocols and designated focal persons to address the high prevalence of non-functional
referral systems in rural communities.

9.2. Mid-Term Actions (1-3 years):

Strengthen System Capacity and Operational Efficiency

Over the medium term, policy efforts should focus on consolidating gains through sustainable
system strengthening. Infrastructure rehabilitation and expansion should be prioritised for rural
PHCs, guided by minimum service readiness standards and equity-based resource allocation
frameworks. Human resource strategies should move beyond staff presence to improving staffing
depth, skill mix, and retention through rural posting incentives, continuous professional
development, and task-shifting policies where appropriate. Supply chain reforms are essential,
including strengthening last-mile distribution systems, improving logistics management information
systems, and integrating PHCs more effectively into state-level procurement and distribution
platforms. Additionally, formalisation and digitisation of referral networks linking PHCs with
secondary facilities should be pursued to improve continuity of care. In urban PHCs, targeted
interventions should focus on improving essential drug availability and strengthening routine health
information reporting to address observed management and system performance gaps.

9.3. Long-Term Actions (3-10 years):

Institutionalise Equity-Oriented Primary Healthcare Reform

Long-term strategies should aim to institutionalise resilient, equitable primary healthcare
systems aligned with Sustainable Development Goal 3. This includes embedding rural infrastructure
financing within state and national health budgets, expanding renewable energy solutions for PHCs,
and integrating PHC facility upgrading into broader rural development policies. Workforce planning
should be aligned with population health needs through data-driven deployment, career progression
pathways for rural health workers, and strengthened pre-service training linked to community-based
practice. Health information systems should be fully integrated and interoperable, enabling real-time
monitoring of service readiness, utilisation, and performance across urban and rural settings. Finally,
governance reforms should emphasise accountability for equity outcomes, with routine performance
monitoring explicitly disaggregated by location and linked to corrective financing and management
actions. These long-term investments are critical for translating planning frameworks into sustained
service delivery improvements and for ensuring that progress toward universal health coverage and
SDG 3 is inclusive and spatially equitable in southern Nigeria.

10. Health Significance

The findings of this study have substantial health significance, as they reveal systemic urban-
rural inequities in primary healthcare (PHC) service delivery that directly influence access to essential
health services, quality of care, and continuity across communities in Bayelsa State. The concentration
of infrastructure deficits, unreliable electricity and water supply, inadequate equipment, weak
infection prevention practices, and frequent essential medicine stock-outs in rural PHCs represents a
critical threat to safe and effective healthcare delivery. These foundational gaps compromise the
management of common conditions, increase the risk of healthcare-associated infections, and limit
the capacity of frontline facilities to deliver timely maternal, child, and preventive services, key
determinants of morbidity and mortality in low-resource settings. Beyond service readiness, the
study demonstrates that rural populations face constrained care pathways, characterised by heavy
reliance on outreach services and non-functional referral systems, which undermine early diagnosis,
treatment escalation, and follow-up care. These utilisation barriers heighten the risk of delayed care,
disease progression, and avoidable complications, particularly for vulnerable populations such as
pregnant women, children, and individuals with chronic conditions. At the same time, the high levels
of service utilisation and community engagement observed in rural settings indicate substantial
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unmet health needs and latent demand for care, suggesting that strengthening PHC capacity could
yield immediate population health gains. Collectively, the evidence underscores that achieving
Sustainable Development Goal 3, particularly universal health coverage and equitable access to
quality essential services, depends not only on expanding service availability but also on rectifying
spatial inequities in health system capacity that disproportionately affect rural communities.
Addressing these gaps is therefore central to reducing preventable illness and death and to
improving health equity in southern Nigeria. Thus, graphically it is represented (Figure 6 below) as:

Community s} - d E-’- Infrastructure Deficits
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High Utilisation Electricity
Unmet Health Inadequate
Needs Equipment
Health Inequities
in Bayelsa State
Care Pathways @@Q, b q ﬁﬁ Service Readiness
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Figure 6. Urban-Rural Health Inequities in Bayelsa State.
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