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Resilience Strategies for Strengthening Maternal Health Systems in Sub-Saharan Africa After COVID-19: A Scoping Review
Abstract
Background
The COVID-19 pandemic affected the delivery of maternal health services worldwide, with sub-Saharan Africa (SSA) being the hardest hit due to existing health system challenges. Exploring maternal health systems to the pandemic is essential for strengthening resilience and progressing toward Universal Health Coverage (UHC). 
Methods
A scoping review was conducted following the guidelines of Arksey and O’Malley and adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Scoping Reviews (PRISMA-ScR) reporting criteria. Major databases, including PubMed, Web of Science, and Google Scholar were searched for studies published from 2020 to 2026. Titles/abstracts and full texts were screened independently by two reviewers using predefined eligibility criteria, with discrepancies resolved through discussion. Eligible studies analyzed the delivery of maternal health services and health systems responses to COVID-19 in sub-Saharan Africa. 
Results
[bookmark: _GoBack]The search yielded 1,248 studies; after the selection process, 15 studies met the eligibility criteria. The results showed that maternal health services were heavily disrupted, with decreased attendance at antenatal clinics and fewer deliveries occurring in facilities. To build resilience, health systems used strategies like community-based services, task shifting, telemedicine, and rapid workforce training to enhance provider capacity. 
Discussion
Findings show that short-term adaptive strategies in response to COVID-19 were the primary factors influencing health system resilience after the crisis. Innovations in workforce training and service delivery played a crucial role in maintaining care. Ongoing inequities emphasize the need for more inclusive, equity-focused resilience strategies. 
Conclusion
Maternal health systems in sub-Saharan Africa require consistent investment in primary health care, institutionalization of digital health innovations, equitable funding, and integration of maternal health issues into emergency preparedness systems to enhance resilience. These measures are essential to ensure continuity of care during future health crises.
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1. Introduction
1.1 Background
The proportion of maternal mortality in sub-Saharan Africa (SSA) remains the highest worldwide [1], with persistent inequities in access to skilled maternal care. Although there was progress toward achieving Sustainable Development Goal (SDG) 3.1, COVID-19 disrupted maternal health services. These disruptions exposed systemic weaknesses and widened existing inequalities [2, 3]. Maternal health care was significantly impacted, with fewer women attending antenatal clinics, a decline in facility-based deliveries, and an increase in home births [4, 5, 6]. These changes were driven by movement restrictions, redeployment of health workers for pandemic response, shortages of personal protective equipment, disrupted supply chains, and fear of infection in healthcare facilities [7, 8]. According to a systematic review by Mekonnen & Yirdaw (2023), facility delivery rates varied across countries during lockdowns, with some places seeing significant declines in service utilization [9].
These service disruptions threaten to undo progress in maternal health outcomes and widen inequalities. According to evidence from sub-Saharan Africa, pandemic-related disruptions were linked to adverse maternal and perinatal outcomes across various settings [7]. Such findings reveal underlying vulnerabilities and structural weaknesses in maternal health systems and underscore the need for measures to enhance system resilience and promote equitable access to care.
Meanwhile, the pandemic spurred innovations in service delivery and health system organization. Digital ANC follow-up and community outreach strategies were adopted in several countries, and referral systems were restructured to ensure continuity of maternal care [10]. However, the sustainability of these changes, their equity, and their alignment with Universal Health Coverage (UHC) remain only partially integrated within the sub-Saharan African context.
1.2 Health Systems and Resilience Framework
This review is based on the World Health Organization's model of health system building blocks, which identifies six key components of effective health systems: service delivery, health workforce, health information systems, access to essential medicines, health financing, and leadership and governance. The ability of health systems to prepare for, absorb, adapt to, and transform in response to shocks while continuing to deliver essential functions and serve populations fairly defines health system resilience [10]. The concept of resilience within maternal health systems can be seen in three interconnected capabilities: absorptive, adaptive, and transformative capacity.
Absorptive capacity is the ability to maintain maternal health services during a severe shock without major loss of function.
Adaptive capacity involves reorganizing service delivery systems, including digital health interventions, changing roles, and modified care pathways to sustain essential services despite challenging circumstances.
Transformative capacity involves structural reforms like finance adjustments, governance upgrades, and institutionalization of innovations that enhance long-term system performance and readiness.
Equity and Universal Health Coverage (UHC) are strongly linked to resilience. UHC aims to ensure that people receive essential health services without financial hardship [11]. Persistent inequalities remain in sub-Saharan Africa regarding coverage and access to quality maternal care, particularly among rural populations, socioeconomically disadvantaged groups, and marginalized communities, who experience lower coverage and poorer quality [3]. Although there may be relatively frequent ANC visits, completing the full continuum of care remains inadequate, and gaps in quality continue to negatively impact maternal outcomes. The pandemic-related service disruptions have further worsened health equity [7]. Therefore, resilience strategies should focus not only on stability but also on progressing toward UHC by promoting justice and ongoing improvements in equity.
1.3 Rationale for a Scoping Review
Although there is increasing documentation of COVID-19 disruptions, evidence on how resilience strategies are distributed across health systems and indicators of disruption responses, such as adaptation or structural change, remains limited. This review aims to generate insights to strengthen health systems after the pandemic by mapping the strategies used by maternal health systems to respond to the COVID-19 shock. This synthesis is crucial for establishing resilient, equitable maternal health systems that can maintain progress toward global maternal health goals.
1.4 Review Objectives
This review aims to map evidence on how maternal health systems in sub-Saharan African countries responded after COVID-19, focusing on resilience, equity impacts, and progress toward Universal Health Coverage. The specific objectives include examining resilience solutions adopted within health system building blocks, examining the equity dimensions of post-pandemic maternal health reforms, assessing the alignment of recovery efforts with UHC principles, and identifying gaps in research and policy.
2. Methods
This study used a scoping review method to map available evidence on how maternal health systems in sub-Saharan Africa have adapted to the post-COVID-19 economic and social environments, focusing on resilience, equity, and progress toward Universal Health Coverage. The methodology was based on the framework by Arksey and O’Malley. Reporting followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Scoping Reviews (PRISMA-ScR) guidelines to improve methodological transparency and reproducibility. This approach aligns with current practices in health systems research, such as those by Peters et al. (2020) [12].


2.1 Study Design
A scoping review was conducted using a structured search strategy that included peer-reviewed articles, policy reviews, program evaluations, World Health Organization (WHO) reports, and grey literature. 
2.2 Eligibility Criteria
The Population-Concept-Context (PCC) framework was employed to establish the inclusion criteria for this study, as it is the most frequently recommended method for scoping reviews.
Inclusion Criteria
Studies were included if they involved pregnant women, women who had already given birth, and maternal caregivers, including midwives, nurses, obstetricians, and community health workers. The review examined the adaptability of health systems post-COVID-19, focusing on resilience, equity, and progress toward universal health coverage. In addition, the included studies focused on sub-Saharan African countries, were published from January 2020 to February 2026, and were published only in English.
Exclusion criteria
Studies were excluded if they did not focus on maternal health services, were not conducted in sub-Saharan Africa, did not discuss health systems responses to COVID-19, or were published before 2020.
2.3 Search Strategy
An extensive search strategy was used to identify studies examining maternal health systems response to COVID-19 in sub-Saharan Africa. Searches were conducted in PubMed, Web of Science, and Google Scholar, covering publications from January 2020 to February 2026. The search employed controlled vocabulary (e.g., MeSH terms) and free-text keywords, including maternal health or maternal healthcare services, COVID-19 or coronavirus pandemic, health system resilience or health system strengthening, and sub-Saharan Africa. To organize the search and increase sensitivity, Boolean operators (AND, OR) were applied. A full search string is attached in the supplementary material.
The reference list was also reviewed to identify additional relevant studies. Grey literature, including policy reports and publications from international organizations, was included to gather emerging evidence on how maternal health systems responded following the pandemic. All retrieved records were exported into a reference management software for duplicate removal and screening.
2.4 Study Selection
All identified records were transferred to EndNote for screening. Before screening started, duplicate records were removed. Two independent reviewers initially screened titles and abstracts for relevance to the eligibility criteria. Relevant articles were then retrieved for full-text review, and only those meeting the eligibility criteria were included. Discrepancies were resolved through discussion.
2.5 Data Extraction
Data extraction was conducted independently by two reviewers using a standardized form and cross-checked for accuracy and completeness. The variables collected included: author and year of publication, country, study design, key findings, significant maternal health system interventions or responses, and considerations of equity or vulnerable populations affected. To maintain consistency and completeness across studies, data extraction was performed multiple times.
2.6 Data Analysis and Synthesis
The extracted data was analyzed using thematic analysis based on the World Health Organization Health System Building Blocks. This framework divides the health system into six domains: service delivery, health workforce, health information systems, access to essential medicines, health financing, and leadership and governance. Results were grouped within these domains to identify similar resilience measures used after the pandemic. Special emphasis was placed on how these strategies affected the resilience of health systems, defined as their ability to absorb, adapt, and change when faced with a shock without compromising critical services [13, 14].
2.7 Critical Appraisal
In line with JBI guidance, formal critical appraisal was not undertaken, as the aim was to map the breadth of available evidence rather than assess study quality. However, study characteristics and methodological diversity were considered during interpretation
2.8 Ethical Considerations
This study did not require ethical approval because it synthesized information already published in the literature and obtained from publicly available reports.
3. Results
3.1 Study Selection
The review of literature found 1,248 records in electronic databases like PubMed, Web of Science, and Google Scholar, along with records from reference list screening and grey literature searches. After removing 45 duplicates, 1,203 titles and abstracts were screened for relevance. Of these, 1,048 were excluded for not being sufficiently relevant to maternal health systems, not focusing on sub-Saharan Africa, or lacking discussion of health system responses to COVID-19. The full texts of 155 articles were then reviewed for eligibility. Among these, 140 were excluded after full-text review due to irrelevance to maternal health service delivery, absence of empirical or policy support for COVID-19 adaptations, or publication before 2020. The remaining 15 studies met the eligibility criteria and were included in the review. Figure 2 (PRISMA flow diagram) summarizes the study selection process. 
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Figure 2. PRISMA Flow Diagram of Study Selection Process
3.2 Characteristics of Included Studies
The included studies span sub-Saharan Africa, representing diverse health system settings. The majority of studies come from Nigeria, Kenya, Ethiopia, and South Africa. Other countries featured in the evidence include Uganda, Ghana, Tanzania, Rwanda, Malawi, Zimbabwe, Sierra Leone, and Mozambique, as well as several regional multi-country analyses. Some studies also explored cross-country responses to maternal health systems, offering the region a comparative view of pandemic preparedness and recovery efforts. Although this covers a wide area, some evidence remains uneven, with less published work from fragile and conflict-affected areas, such as parts of Central Africa and the Sahel.
The studies used different research methods. The most common were qualitative and mixed-methods, often exploring health workers' experiences and health systems response to the pandemic. Other designs included cross-sectional facility surveys, policy analyses, and program evaluations that looked at disruptions and recovery efforts for maternal health services. Notably, qualitative and mixed-method approaches became more prevalent, with many studies concentrating on the health system's responses and frontline workers' experiences during the pandemic.
Table 1. Characteristics of Included Studies and Summary of Maternal Health System Responses in sub-Saharan Africa Following the COVID-19 Pandemic (Developed by the authors based on included studies).
	S/N
	Author (Year)
	Country
	Study Design
	Sample Size
	Data Source
	Key Focus Area
	Key Findings
	WHO Health System Building Block

	1
	Gill et al. (2021)
	8 SSA countries
	Quantitative 
	63 954 facilities
	Routine health service data
	Maternal and child health (MCH) service utilization
	Significant decline in service utilization across countries
	Service Delivery; Health Information Systems

	2
	Temesgen et al. (2021)
	Ethiopia
	Cross-sectional
	844 women
	pregnant women or those who gave birth in the last 6 months before the study
	Maternal service utilization
	Reduced ANC visits due to COVID-19 fears and restrictions
	Service Delivery

	3
	Tilahun et al. (2024)
	Ethiopia
	Cross-sectional
	34,576 client records
	Facility/service data
	MCH service utilization
	Decline in utilization with gradual recovery trends
	Service Delivery; Health Information Systems

	4
	Oluoch-Aridi et al. (2020)
	Kenya
	Qualitative
	71 participants
	Women & providers
	Access to maternal services
	Barriers: transport, curfews, fear of infection
	Service Delivery; Health Financing; Governance

	5
	Akaba et al. (2022)
	Nigeria
	Qualitative
	54 participants
	Interviews (providers & users)
	Barriers/facilitators to MCH
	Financial barriers, lockdown effects, system adaptation
	Service Delivery; Health Financing; Governance

	6
	Ikoona et al. (2026)
	Sierra Leone
	Implementation study
	450 primary health facilities
	Healthcare workers
	IPC training & mentorship
	Large-scale IPC training improved PPE use and compliance
	Health Workforce; Service Delivery; Governance

	7
	Tsiouris et al. (2022)
	11 African countries
	Implementation study
	8,797 health workers
	Health workers
	Workforce training (COVID-19 response)
	Rapid scale-up of IPC, PPE, and clinical training
	Health Workforce; Service Delivery; Governance

	8
	Balogun et al. (2021)
	Nigeria
	Cross-sectional 
	1,241 women 
	Women of reproductive age
	Access & satisfaction
	Reduced access and satisfaction with services
	Service Delivery; Health Financing

	9
	Adelekan et al. (2023)
	Nigeria (10 states)
	Cross-sectional
	2930 women
	PHC clients
	Service utilization & experience
	Poor service quality, fear, and cost barriers
	Service Delivery; Health Financing

	10
	Oyaole (2025)
	Nigeria
	Cross-sectional
	Not reported
	National data
	Maternal health indicators
	Worsening maternal indicators during COVID-19
	Health Information Systems; Service Delivery

	11
	Monica and Francis(2025)
	Kenya
	Secondary analysis (DHS)
	Not reported
	DHS dataset
	Maternal healthcare utilization
	Decline in utilization during pandemic
	Health Information Systems; Service Delivery

	12
	She et al. (2024)
	Malawi
	Secondary data analysis
	700 health facilities
	Routine health data
	Maternal health services
	Initial disruption followed by recovery due to system response
	Service Delivery; Health Information Systems; Governance

	13
	Tadesse (2020)
	Ethiopia
	Cross-sectional
	389 women
	Pregnant women
	ANC utilization
	Reduced ANC attendance due to fear and restrictions
	Service Delivery

	14
	Lyon et al. (2025)
	Uganda
	Qualitative (socio-ecological)
	131 participants
	Adolescents & stakeholders
	Adolescent pregnancy
	Increase in adolescent pregnancy due to school closures, poor access, economic hardship
	Service Delivery; Health Financing; Governance

	15
	Phiri et al. (2022)
	Malawi
	Mixed-methods
	Not explicitly stated (multiple facilities & stakeholders)
	Facility assessments, interviews, and observations
	PHC preparedness & service delivery during COVID-19
	Disruptions in primary healthcare delivery across urban and rural areas; gaps in preparedness, workforce capacity, and service continuity
	Service Delivery; Health Workforce; Health Information Systems; Governance.




Table 1 provides an overview of the features of included studies, including author(s)/year, study design, setting, data sources, and key findings. It describes disruptions, adaptations, and consequences of maternal health services during and after COVID-19, mapped against the WHO health system building blocks framework.
3.3 Thematic Findings
Thematic analysis of the included studies identified six main areas of maternal health system resilience aligned with the WHO Building Blocks framework of the Health System. These areas highlight the key strategies used across sub-Saharan Africa to ensure continuity of maternal health care services during and after the COVID-19 pandemic [13, 14]. 
3.3.1 Service Delivery Adaptations
In sub-Saharan Africa, the COVID-19 crisis caused mostly reactive and often improvised responses to maintain maternal health care amid restricted movement, low facility capacity, and high infection risks [15]. Another common strategy was to expand telemedicine through antenatal care (ANC), where mobile phone consultations and messaging technologies supported ongoing care when face-to-face interactions were limited. In some settings, telehealth options allowed clinicians to triage patients and provide advice on pregnancy complications and COVID-19 risks. While these innovations demonstrated clear potential to keep services connected, their effectiveness varied significantly, mainly depending on differences in digital infrastructure, internet connectivity, and digital literacy across different environments [16, 17].
Task-shifting strategies also led to a major reduction in roles previously handled only by doctors, with these duties being shifted to midwives, nurses, or specially trained community health workers. This strengthened the community-based service model and made essential services, like antenatal follow-up, health education, and referral services, more accessible at the household level. This was an important decentralization of care, especially in rural and underserved areas, where transportation problems worsened access issues [18, 19]. Although this approach boosted short-term service continuity, concerns still existed about the quality of care, the scope of practice limits, and the adequacy of emergency training. Evidence suggests that the scale and sustainability of these models were constrained by limited funding, supervision, and supply chain disruptions.
3.3.2 Health Workforce Resilience
In sub-Saharan Africa, the pandemic placed a heavy burden on the maternal health workforce. Some reports noted short-term redeployment of health personnel from COVID-19 response efforts, leading to staffing shortages across various settings and hampering service delivery. In response, some countries adopted workforce redistribution strategies, such as redeploying employees across facilities, implementing temporary arrangements, and adopting flexible schedules, which ensured the continuity of maternity services [18, 19].
There was also the development of training programs to enhance workforce capacity [20]. Most countries implemented expedited training in infection prevention and control (IPC), proper use of personal protective equipment (PPE), safe childbirth techniques, and management of pregnant women who might have been infected [21, 22]. Psychosocial support was also used in some contexts to address stress, burnout, and anxiety among frontline workers during the pandemic, emphasizing the importance of workforce well-being for system strengthening [19]. Overall, these findings show that workforce resilience during the post-pandemic phase relied more on adaptive coping strategies than on existing system capacity.
3.3.3 Health Financing and Financial Protection 
Economic disruptions during the pandemic increased financial barriers to maternal health services, especially for low-income households [15]. To address this, some governments implemented short-term financial protection schemes, which included removing or adjusting user charges for maternal health services in certain countries to encourage the use of facility-based care. Such policies were crucial, particularly when cost barriers had historically limited access to skilled birth attendance [23, 24]. Additionally, emergency financing tools were activated to support health system operations. Funds were allocated to governments and international partners to purchase personal protective equipment, strengthen the maternal health division, and expand emergency obstetric care capacity [25].
Furthermore, several studies referenced policy debates regarding maternal health services within the framework of national health insurance plans, reflecting broader efforts to enhance financial security and progress toward universal health coverage (UHC) [26]. Although most of these reforms remain in the early stages of implementation, they suggest potential for establishing financial protection mechanisms beyond the pandemic context.
3.3.4 Health Information Systems and Digital Health
The pandemic increased the use of digital health solutions, and health information systems have become a vital part of sustaining maternal health systems. Some countries adopted mHealth platforms to monitor pregnant women, track antenatal visits, send notifications to patients to visit facilities, and facilitate remote communication between patients and healthcare professionals [17]. These tools enhanced service continuity and enabled remote connections, especially during lockdown periods. While digital health interventions are widely promoted, there is still limited, and potentially isolating, evidence regarding their appropriateness for low-connectivity environments. 
Secondly, electronic maternal health registries were enhanced in some countries, now able to track how many people seek care and how many do not receive it [27]. Adding maternal health indicators to national surveillance systems also improved monitoring of service disruptions and maternal outcomes. This integration helped create a more responsive health system management and emphasized the importance of a strong health information system in building resilience.
However, these benefits were not evenly distributed everywhere. Online disparities, such as differences in internet connection, infrastructure, and access to technology, limited the accessibility and effectiveness of digital initiatives, especially in low-resource rural areas. Digital health innovations, therefore, although a promising new area for resilience building, need to be expanded within their scalability framework, as this area raises concerns about equity.
3.3.5 Access, Equity, and Vulnerable Populations
Many resilience strategies were implemented, but it was clear that vulnerable populations were disproportionately impacted by pandemic-related disruptions. Several studies showed an increase in rural-urban disparities in maternal health service use. People in rural areas encountered more barriers to care, such as transportation issues, limited digital access, and shortages of healthcare facilities [16, 28].
Disruption of the supply chain and limited access to essential goods and services created another obstacle for adolescents and young mothers. A study conducted during the pandemic confirmed this, showing that prolonged school closures, reduced access to reproductive health services, and worsening economic conditions contributed to rise in adolescent pregnancies, as witnessed in Uganda [29]. Service disruptions were particularly severe among marginalized groups, such as refugees, internally displaced persons, and populations in war-torn countries and territories, due to fragile health infrastructure, inadequate health workforce, and security restrictions [18, 19]. These findings emphasize the need to include equity considerations in strategies for rebuilding maternal health systems.
3.3.6 Governance and Policy Innovations
The pandemic also prompted significant changes in governance and policy adjustments, as most countries developed emerging maternal health recovery plans within earlier health system strengthening models [26]. Policies aimed at reducing loss of maternal service utilization, addressing disparities in emergency units, and improving referral systems were introduced by national health ministries [24]. In some cases, maternal health was integrated into national pandemic preparedness and response frameworks, acknowledging the importance of providing essential services during health emergencies [25]. Regional organizations and international partners also played a crucial role in restoring maternal health systems by offering technical assistance and financial support. These governance approaches emphasize an increased focus on institutionalizing resilience within national health policies to better prepare health systems for future threats. 
Overall, the results indicate that maternal healthcare resilience after COVID-19 was primarily driven by short-term, adaptive coping strategies rather than by structural infrastructure resilience. Although new approaches in services, workforce, finance, and digital healthcare offered some relief from disruptions, economic activity remained inconsistent and was often hampered by vulnerabilities in the previous system. Notably, the pandemic exposed and frequently worsened underlying inequities, especially among rural, low-income, and marginalized groups. These lessons emphasize that future resilience efforts should move from reactive responses toward long-term, equity-focused reforms of health systems.
3.3.7 Health System Building Blocks Analysis
Table 2 displays the results of mapping studies to the six WHO health system building framework outlined in the methods. The most affected area was service delivery, with all studies reporting significant disruptions to maternal health services. Workforce and governance components followed, as they were essential for system adaptation and response during and after the COVID-19 pandemic. Fewer studies provided detailed insights into financing and health information systems. Ratings were assigned based on the extent to which each study provided explicit evidence related to each WHO health system building blocks.
Table 2. Analysis of Disruptions of Maternal Health System Following COVID-19 in sub-Saharan Africa Using WHO Health System Building Blocks (Adapted from Included Studies).
	Author (Year)
	Service Delivery
	Health Workforce
	Health Information Systems
	Medicines/Technologies
	Health Financing
	Leadership/Governance

	Gill et al. (2021)
	High
	Low
	High
	Low
	Low
	Moderate

	Temesgen et al. (2021)
	High
	Low
	Low
	Low
	Moderate
	Moderate

	Tilahun et al. (2024)
	High
	Low
	Moderate
	Low
	Low
	Moderate

	Oluoch-Aridi et al. (2020)
	High
	Moderate
	Low
	Moderate
	High
	High

	Akaba et al. (2022)
	High
	Moderate
	Low
	Moderate
	High
	High

	Ikoona et al. (2026)
	High
	High
	Moderate
	High
	Low
	High

	Tsiouris et al. (2022)
	High
	High
	Moderate
	High
	Low
	High

	Balogun et al. (2021)
	High
	Low
	Low
	Low
	High
	Moderate

	Adelekan et al. (2023)
	High
	Moderate
	Low
	Low
	High
	Moderate

	Oyaole (2025)
	High
	Low
	High
	Low
	Low
	Moderate

	Monica & Francis (2025)
	High
	Low
	High
	Low
	Moderate
	Moderate

	She et al. (2024)
	High
	Low
	High
	Low
	Low
	Moderate

	Tadesse (2020)
	High
	Low
	Low
	Low
	Moderate
	Moderate

	Lyon et al. (2025)
	High
	Low
	Low
	Low
	High
	High

	Phiri et al. (2022)
	High
	Moderate
	Moderate
	Moderate
	Low
	Moderate


This table synthesizes included studies mapped across the WHO health system building blocks, highlighting the comparative effects of COVID-19 on health systems. It illustrates how disruptions were spread across service delivery, workforce, governance, financing, information systems, medical resources, and leadership response.
3.4 Equity Impacts of COVID-19 on Maternal Health Services
This review highlighted significant inequities in access to and use of maternal health services during the COVID-19 pandemic. Inequities were significant and more severe among vulnerable groups, and were influenced by geographic, socioeconomic, and structural factors. The greatest impact was observed in rural and low-income populations, primarily driven by disruptions to transportation, financial challenges, and existing structural disadvantages. In all settings, these inequalities were observed, but were mitigated through various adaptation mechanisms such as community outreach, decentralized care, fee waivers, workforce training, and financial support policies.
4. Discussion
4.1 Summary of Evidence
This scoping review identified evidence on how maternal health systems across sub-Saharan Africa responded to the COVID-19 pandemic, focusing on resilience strategies, equity issues, and alignment with Universal Health Coverage (UHC). The findings show that health systems in the region used various adaptive measures to maintain maternal health services, including service delivery innovations, workforce capacity building, expansion of digital health tools, emergency finance mechanisms, and policy changes. These adaptations were implemented amid significant shifts in health service utilization following the pandemic.
Some common adaptations in service delivery across countries include the use of telemedicine for antenatal care, community outreach efforts, and task-shifting as the most visible methods of ensuring care continuity. However, the magnitude and recovery of disruptions varied across contexts. For example, Nigeria and Kenya reported significant declines in facility-based deliveries due to lockdowns and financial barriers, whereas Malawi demonstrated quicker recovery due to stronger primary healthcare systems [19, 24]. Additionally, evidence showed the use of workforce training and mentorship interventions, especially in infection prevention and control and the use of personal protective equipment, which were essential as the pandemic progressed to maintain safe service delivery [21, 22]. 
There was also significant cross-country differences, reflecting disparities in health systems capacity, infrastructure, and governance [5, 15]. Countries with more developed primary health care systems and networks of community health workers tended to be better prepared to maintain maternal services during and after the pandemic as seen in Malawi where primary healthcare (PHC) preparedness influenced service continuity [20]. Further evidence from Sierra Leone and multiple African countries, including Nigeria, Kenya, and Ethiopia, shows that decentralized PHC approaches and rapid training of frontline health workers were critical in maintaining service delivery [20-22]. These findings support the evidence that effective health systems depend heavily on strong primary healthcare infrastructure, decentralized service delivery, and the ability to mobilize and train health personnel quickly [10, 13].
Furthermore, the resilience patterns seen in sub-Saharan Africa, when compared with international research, both mirror and differ, reflecting experiences across various environments. Similar disruptions in maternal health services were reported in other LMICs, including South Asia and Latin America, where declines in facility-based deliveries and antenatal care were observed during lockdown periods [30]. Adaptive strategies such as task-shifting, community-based service delivery, and rapid workforce training have been widely recognized as key methods for maintaining essential health services after the COVID-19 pandemic [13]. However, these adaptations seem to be limited in scale and sustainability in sub-Saharan Africa due to weaker health system infrastructures, limited fiscal resources, and ongoing workforce issues, which are more severe than in many LMICs in Asia and Latin America [31].
High-income countries, in contrast, demonstrated the ability to achieve transformative resilience, as evidenced by the rapid institutionalization of digital health technologies, better integration of health information systems, and stronger financial protection systems [31]. These systems were more capable of absorbing shocks while also restructuring through significant expansions in telehealth reimbursement, incorporating emergency preparedness into routine care, and continuous investments in workforce capacity. The relative absence of these transformative changes in sub-Saharan Africa highlights ongoing structural weaknesses and underscores the need for long-term investment beyond reactive adaptation to strengthen the health system [32]. These comparisons suggest that resilience is not merely a process of innovation during crises but is fundamentally rooted in pre-existing system capacity and long-term investment strategies.
4.2 Health System Resilience Insights
This review's findings demonstrate how maternal health systems in sub-Saharan Africa exhibited absorptive, adaptive, and transformative resilience during the post-COVID-19 pandemic period. Table 2 summarizes the distribution of impacts across the WHO health system building blocks. The patterns of impact and response across these blocks highlight key system-level trends. Service delivery was the most affected building block, with all studies noting significant disruptions in maternal health service utilization. This emphasizes the importance of service delivery in health systems and its vulnerability to macro shocks during major events like the COVID-19 pandemic. 
Building blocks that proved to be essential enablers of system resilience included health workforce training and leadership/governance components. Although there was an initial limitation in workforce capacity, the latest intervention research findings emphasize the importance of rapid training and mentorship programs, especially in infection prevention and control and the use of personal protective equipment, as solutions to improve workforce preparedness and ensure sustainability in service delivery [21, 22]. Governance arrangements played a similar role in organizing responses, conducting public health activities, and coordinating service changes across different contexts.
Health information systems were essential in monitoring service usage and guiding decision-making, especially in observational studies utilizing routine and national data. Conversely, medicines and technologies such as personal protective equipment and infection prevention and control resources became more important in intervention-based responses, as they were critical for ensuring safe services during the pandemic. In various settings, health financing was identified as a major barrier, primarily due to higher out-of-pocket costs and household income loss that limited access to maternal health services. However, current evidence indicates little sign of widespread and ongoing financial protection measures in these settings.
Generally, the impact distribution on the WHO building blocks shows that adaptive changes in service delivery, workforce capacity, governance, and existing system capacity had less influence on resilience after the COVID-19 pandemic. This underscores the need for increased integrated and sustained investment in all the building blocks to strengthen health system resilience and prepare for future shocks.
Several countries responded to these effects by utilizing their absorptive capacity, the ability to sustain essential services during an immediate shock without implementing major structural changes, by continuing facility-based deliveries and providing obstetric services in emergency situations when mobility was restricted and demand was low, as was demonstrated by Ethiopia and Kenya [6, 13, 15, 18]. It was also observed that many health systems demonstrated adaptive capacity by adopting new service delivery models and workforce strategies. Telemedicine consultations, increased involvement of community health workers, and task-sharing among health workers enabled systems to reorganize and address workforce shortages and infection risks [10, 20, 22]. In response to these adaptations, decentralizing care and expanding community-based service delivery became key strategies to boost system resilience and promote equity [11, 13]. Notably, adaptive solutions included rapid workforce training and mentorship programs focused on infection prevention and control and personal protective equipment, which enhanced safety and maintained health service continuity [21]. The key intervention packages highlight the vital role of the health workforce as both a limiting factor and a facilitator of resilience.
Third, other responses involved transformative resilience, which requires structural changes that may have long-term effects. These included institutionalizing digital health platforms, integrating infection prevention and control practices into routine care, and shifting perspectives on workforce capacity building through ongoing training systems [10, 22]. Most of the strategies identified fall under adaptive resilience, and there is limited evidence that health systems are resilient enough to withstand future shocks.
Despite these advancements, uncertainty remains about how sustainable most innovations will be. Many workforce interventions, such as training programs, were designed to address emergencies and need to become part of standard practice. This suggests that post-COVID-19 resilience should not depend on short-term adaptive coping, but on long-term system improvements. Even with these system-level adjustments, the ability to transform resilience into equitable access remains a very urgent concern.
4.3 Equity Implications
Although resilience strategies helped address disruptions to maternal health services, evidence shows that the pandemic's effects were not felt equally across all populations. Existing inequalities in access to maternal health services were worsened by COVID-19 for those who were already impacted. The pandemic was shown to disproportionately impact rural and low-income households and adolescents, as presented in Table 3, and emphasizes the overlap between structural, economic, and health system-related disparities. Transportation disruptions, lack of healthcare facilities, and limited access to digital devices for remote care were especially significant challenges for rural populations. Access issues were also worsened by financial limitations, particularly in systems where out-of-pocket payments accounted for a large part of healthcare funding.
Adolescents and young mothers were more vulnerable after the pandemic, which manifested in rising rates of adolescent pregnancies due to school closures, reduced access to reproductive health care, and financial hardships [29]. For example, in Uganda, adolescent pregnancy increased due to school closures, while in Nigeria, financial barriers and lockdown measures reduced access to maternal services [24, 29]. Clearly, in fragile and resource-limited environments, disadvantaged groups were disproportionately affected by the lack of proper health infrastructure, workforce shortages, and administrative challenges. System-level adaptations also were not equally distributed, even when implemented, which further widened disparities.
These findings highlight that health system resilience should not only prioritize maintaining service continuity but also focus on providing equal access and benefits. Without targeted and equity-driven interventions, efforts to build resilience risk worsening existing maternal health disparities. Addressing these disparities requires shifting from reactive system adjustments to intentional, equity-centered policy development and implementation.
4.4 Policy Implications
These findings have significant implications for maternal health policy and health system strengthening in sub-Saharan Africa. To enhance resilience, primary health care systems should be strengthened [11]. Decentralized service delivery, community health worker programs, and robust referral systems have played a crucial role in maintaining maternal services. Investments in these areas should be prioritized to ensure better preparedness for future shocks [33]. Future plans should aim to incorporate ongoing professional development and emergency preparedness training as standard components of health systems. Telemedicine and mobile health platforms can strengthen continuity of care and support data-driven decisions [34]. However, closing the digital divide is essential to ensure equal access [35]. Implementing financial protection measures such as removing user fees and expanding insurance coverage can reduce the cost of maternal healthcare. Finally, maternal health should be a main focus in national emergency preparedness. 
4.5 Research Gaps
Despite a growing body of literature, some crucial gaps still exist. First, there is limited long-term data on COVID-19's effects on maternal health outcomes over time. Most studies focus on short-term service use rather than long-term impact on maternal morbidity and mortality. Although recent reports mention implementing infection prevention and control training programs, little information is available about their sustainability, scalability, and long-term effects on maternal outcomes. Despite ongoing disparities, systematic analysis by socioeconomic, geographic, and other demographic factors is not common. Addressing these gaps will be essential for guiding evidence-based strategies to strengthen maternal health systems in the post-pandemic period.
4.6 Limitations of the study
Several limitations are present in this review. First, the inclusion of heterogeneous study designs limits comparability across findings. Second, the absence of formal critical appraisal means that study quality was not assessed, which may affect the strength of conclusions. Third, publication bias may exist as only studies in English were included. Fourth, geographic representation was uneven, with limited evidence from fragile and conflict-affected settings, thus limiting generalizability. Finally, the small number of included studies (n=15) restricts the generalizability of findings and limits the ability to draw strong policy conclusions. The relatively small number of included studies reflects the limited availability of empirical research specifically examining maternal health system resilience in SSA during and after COVID-19.
5. Conclusion
The COVID-19 pandemic exposed major weaknesses in maternal health systems across sub-Saharan Africa and also drove key innovations in service delivery, workforce motivation, digital health, and government response. This scoping review mapped evidence on how maternal health systems in the region responded to pandemic-related disruptions and shows a variety of resilience strategies applied across the WHO health system building blocks. Maintaining continuity of maternal care during health system stress involved adapting innovative services, such as telemedicine for antenatal care, expanding community-based services, and implementing task-shifting strategies. Findings indicate that pandemic disruptions disproportionately affected vulnerable populations, including rural communities, adolescents, and those living in conflict-affected environments, highlighting ongoing health inequities. Improving preparedness for future shocks requires not only strengthening maternal health systems but also implementing targeted measures to promote equity and resilience.
Going forward, investing in long-term primary health care, institutionalizing digital health technologies, and integrating the maternal health agenda into countries' national health emergency preparedness plans will be crucial for building resilient maternal health systems and speeding up progress toward universal health coverage in sub-Saharan Africa. 
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