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[bookmark: _Toc201938796][bookmark: _Hlk201937865]Abstract
This study evaluated the sustainability and long-term impact of the Zambia Electronic Perinatal Record System (ZEPRS) on enhancing maternal and neonatal health service delivery in the Lusaka District. The study aimed to determine the impact of ZEPRS on clinical outcomes, the improvement of healthcare workflows, and whether it can be scaled up and sustained. Through inferential and descriptive statistics such as chi square tests and logistic regression, the study revealed that ZEPRS has enhanced patient monitoring significantly, improved clinical practice, and informed decision-making by practitioners. Extensive system use was strongly associated with perceived effectiveness, confirming the potential of electronic health tools to support service delivery if effective implementation into daily work.

Despite these challenges, the study identified challenges facing long-term sustainability. These include limited digital infrastructure, power disruptions, access problems with the internet, lack of training, and over-reliance on donors. These were found to be statistically significant predictors of sustainability problems among users of the system. Endorsement by stakeholders for replication of ZEPRS across the country is general but qualified in terms of stronger domestic investment, improved infrastructure, continued capacity development, and institutional ownership.

The studies recommend the inclusion of ZEPRS in the national health budget, digital infrastructure investments, institution-based training of users, and interoperability with other health systems. Public-private partnerships, user-centered design, and robust data protection policies are also recommended. Additional studies will have to target the adoption of ZEPRS in rural areas, a comparison of costs and benefits with paper-based systems, and community opinions on adopting digital health. Overall, the findings suggest that ZEPRS can be scaled and sustained across Zambia by a coordinated, multi-sector effort that combines technology, policy, finance, and human capacity.

[bookmark: _Toc201938797]Keywords: ZEPRS, digital health, maternal health, neonatal care, sustainability, Zambia, health information systems, eHealth, healthcare delivery, public health policy
45

CHAPTER ONE: INTRODUCTION
[bookmark: _Toc189132549][bookmark: _Toc201938798]1.1 Introduction
[bookmark: _Toc189132550][bookmark: _Toc201938799]Health care for mothers and newborns is a feature of public health systems worldwide, especially in resource-constrained countries like Zambia. Electronic Health Records (EHRs) have transformed healthcare administration in most aspects, making patient data more accurate, usable, and efficient. The Zambia Electronic Perinatal Record System, ZEPRS, was implemented to support clinical decision-making and data management related to mothers and newborns. The current study will therefore be undertaken to assess the sustainability and long-term effects of ZEPRS in Lusaka District for improved maternal and newborn health. The effectiveness of ZEPRS, challenges, and level of institutionalization within the Zambian healthcare system will be assessed.
1.2 Background to the Study
Traditionally, Zambia's public health policy has prioritized the health of both the mother and the newborn infant. The nation has always ranked low in maternal health; even as recently as 2010, maternal death rates were expected to be about 470 out of every 100,000 live births. Neonatal deaths, with rates of 34 out of 1,000 live births as of 2017, also present a critical problem in healthcare in the nation (Ngoma et al., 2020). Some of the major causes contributing to such record rates of mortality include: extreme poverty, lack of access to trained birth attendants and healthcare facilities within rural settings, which delay proper treatment both for mothers and newborns. UNICEF estimates 2019. Cultural practices and beliefs may further lead to delays in seeking care, thereby enhancing the risks to mothers' and newborns' health (Gabrysch et al., 2016).
The high adolescent pregnancies contribute a great deal to the maternal and neonatal health burden of the country. About 29% of girls between the ages of 15 and 19 have started having children, placing Zambia among countries in sub-Saharan Africa with the highest rates of adolescent pregnancies (Zambia Statistics Agency et al., 2019). This only increases the chance of pregnant adolescents developing maternal problems such as postpartum hemorrhage, pre-eclampsia, and obstructed labor, which in turn increase the mortality rates of both the mother and the unborn child. According to Chisumpa et al. (2022), this problem is further heightened by a lack of access to reproductive health education and contraceptive services in rural and peri-urban settings. This further calls for the need for comprehensive interventions to reduce maternal deaths among adolescent mothers.
Other critical challenges that contribute to the burden on maternal and neonatal health care include infectious diseases such as HIV/AIDS and malaria. Malaria infection during pregnancy poses a great risk among pregnant women in Zambia, with its serious side effects including low birth weight, maternal anemia, and stillbirth (WHO, 2021). Similarly, while there has been progress in preventing the transmission of HIV from mother to child, the virus remains a serious threat because many babies are still becoming infected with it due to limited access to antiretroviral treatment and prevention programs (UNAIDS, 2022). Overcoming these ongoing health challenges requires strengthening maternal health programs, including increased treatment for HIV/AIDS, malaria prevention, and full prenatal care.
The obstetric complications, child marriages, early pregnancies, unsafe abortions, and STIs have made the Zambian government respond through coordination of its health programs with international frameworks such as the SDGs. According to the United Nations (2015), specifically, it is stated that SDG 3.1 aims to reduce the global maternal mortality ratio below 70 deaths per 100,000 live births by 2030, while SDG 3.2 aims to end preventable deaths of newborns and children. At the national level, strategies aimed at improving maternal and child health outcomes are set out in the Ministry of Health's National Health Strategic Plan for 2022–2026 (Ministry of Health Zambia, 2023). At the same time, resource limitations continue to face implementation challenges in rural healthcare facilities, where both the quality and accessibility of care remain below the optimum.
The Zambia Electronic Perinatal Record System, otherwise known as ZEPRS, was implemented to help improve health care delivery. Funded by the Bill & Melinda Gates Foundation, this project started during the early 2000s and was initially a collaboration between the Zambian health authorities and the University of Alabama at Birmingham. This was supposed to be an on-the-spot, electronic record-keeping system for maternal health settings around Lusaka. To support better clinical interventions and decision-making, the system maintains demographic information, prenatal care visits, obstetric history, delivery records, and neonatal outcomes (Chia et al., 2011). ZEPRS has improved healthcare monitoring and early problem diagnosis by offering real-time data on maternal and newborn health parameters. However, poor compliance of input of data, unstable power supply, inadequate training of the medical staff, and infrastructural constraints have demeaned its effectiveness (Chia et al. 2011).
Despite its potentials, ZEPRS faces challenges in sustainability-related issues such as financial gaps, compliance in data entry, infrastructural constraints, and technical problems like frequent power outages apart from foreign donors' money dependency (Chia et al. 2011). The ZEPRS systems have also lacked a good liaison with the other health information systems of Zambia because of which they have not seen long-term survivability. Its continuous operation, scaling up activities beyond donor-funded projects, ensures that the commitment and investment made by the government in digital health infrastructure are substantially increased.
[bookmark: _Toc189132551][bookmark: _Toc201938800]It is against this background that the study will seek to assess the current performance of ZEPRS in achieving better maternal and newborn health outcomes in Lusaka. The project is intended to contribute toward the sustainability and enhancement of electronic health record systems within the maternity health framework of Zambia through the identification of current shortcomings and proffering workable solutions. Understanding barriers to sustainability and uptake of ZEPRS will better develop digital health solutions for improved maternity and newborn care in resource-constrained settings.
1.3 Statement of the Problem
[bookmark: _Toc189132552][bookmark: _Toc201938801]Considering the various concerns that have been noted, it will be important to assess the long-term sustainability of the initiative by ZEPRS in meeting its objective within the Zambian healthcare system. This study will, therefore, discuss the institutionalization of the program, health outcomes, and operational challenges to provide policy recommendations for the sustainability of ZEPRS. Although the Zambia Electronic Perinatal Record System has been in service for over a decade, less than nothing is known about its long-term effects on maternal and newborn healthcare. Initial evaluations have shown that the ZEPRS is associated with improvements in clinical decision-making, patient tracking, and data accuracy, but a set of systemic problems make the system's long-term prospects uncertain. These include difficulties integrating into Zambia's greater health information management system, reliance on donor finance, healthcare provider adherence, and technical limitations caused by Chia et al. (2011). Reports also indicate that a considerable proportion of pregnant women enrolled in ZEPRS deliver outside the government system, casting a question about the reliability of the data and the capacity of the system for effective tracking of maternal and newborn outcomes, according to Adeniyi et al. (2024). Due to a lack of consistent local funding and governmental support, there is a potential threat to its long-term sustainability. This, therefore, warrants the need to assess the influence, sustainability, and effectiveness that ZEPRS has on maternal-newborn health outcomes.
1.4 Research Aim
[bookmark: _Toc189132553]The purpose of the project is to evaluate the Zambia Electronic Perinatal Record System's (ZEPRS) long-term effects and sustainability in enhancing maternal and newborn healthcare in Lusaka District.
[bookmark: _Toc201938802]

1.5 Research Objectives
1. To evaluate the effectiveness of ZEPRS in improving maternal and neonatal health outcomes in Lusaka District.
2. To assess the challenges and barriers affecting the sustainability and integration of ZEPRS into Zambia’s national health system.
3. To explore policy and operational strategies for enhancing the long-term sustainability and scalability of ZEPRS.
[bookmark: _Toc189132554][bookmark: _Toc201938803]1.6 Research Questions
1. How effective has ZEPRS been in improving maternal and neonatal health outcomes in Lusaka District?
2. What are the key challenges and barriers affecting the sustainability of ZEPRS in Zambia’s healthcare system?
3. [bookmark: _Toc189132555]What strategies and policy recommendations can enhance the long-term sustainability of ZEPRS?
[bookmark: _Toc201938804]1.7 Scope of the Study
This study will focus on Lusaka District, where ZEPRS has been implemented in many public health facilities. Specifically, the study will investigate healthcare providers, policymakers, and system users regarding sustainability, effectiveness, and impact. The study period will cover from 2007, when the implementation and operationalization of ZEPRS started, up to 2024.
[bookmark: _Toc189132556][bookmark: _Toc201938805]1.8 Justification of the Study
[bookmark: _Toc189132557][bookmark: _Toc201938806]This study is important for several reasons. First, the findings will provide evidence-based recommendations to policymakers to further strengthen the sustainability and integration of ZEPRS regarding policy formulation. Second, the understanding of challenges and successes of ZEPRS will contribute to strengthening health systems and optimizing Zambia's digital health infrastructure. Third, the study will contribute to efforts to reduce maternal and newborn mortality in Zambia by assessing the effectiveness of ZEPRS in improving maternal and newborn health.
1.9 Contribution of the Study
[bookmark: _Toc189132558][bookmark: _Toc201938807]This will contribute to enhancing scholarly understanding, policy formation, and the strengthening of health systems in several ways. Firstly, it will avail empirical evidence on the effectiveness of ZEPRS in maternal health through data-driven insights. Secondly, the study will generate policy recommendations that guide policy interventions toward the long-term sustainability of ZEPRS. Lastly, by focusing on best practices to incorporate digital health records into the Zambian health care system, it will optimize it.
1.10 Chapter Summary
This chapter introduced the study by highlighting the importance of maternal and newborn healthcare as well as the contribution of ZEPRS to improve health outcomes. A background about the healthcare issues in Zambia, statement of problem, goal, objectives, and the main questions for this study were discussed. The expected contributions from this study were also highlighted and a justification given on why the study is necessary. Chapter three will review the relevant research regarding electronic perinatal record systems and their impacts on the care of mothers and newborns.


























[bookmark: _Toc189132559][bookmark: _Toc201938808]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc201938809][bookmark: _Toc189132560]2.1 Introduction
[bookmark: _Toc201938810]The chapter reviews literature on the long-term effect and sustainability of the Zambia Electronic Perinatal Record System (ZEPRS) in enhancing maternal and newborn health in Lusaka District. It critically examines past research on Electronic Health Record (EHR) systems and their influence on maternal and neonatal health. The review is conducted in accordance with the research objectives of the study, identifying existing knowledge gaps and synthesizing scholarly contributions. The chapter concludes with a conceptual framework that provides the theoretical foundation for the understanding of the research variables and their interrelations with each other.
Theoretical Framework
The theoretical foundation of this study is anchored in the Diffusion of Innovations Theory (DoI), originally developed by Everett Rogers in 1962 and widely adopted in public health and health information system research. In its modern adaptation, the theory has continued to provide a robust explanation of how new technologies, such as electronic health record (EHR) systems, are adopted, implemented, and sustained within organizations. The theory has been further expanded and refined in contemporary literature to reflect digital health environments, especially in low resource settings (Greenhalgh et al., 2020; Asan and Montague, 2021).
The Diffusion of Innovations Theory posits that innovations are communicated over time among the members of a social system through specific channels. The five key determinants of successful diffusion include relative advantage, compatibility, complexity, trialability, and observability. When applied to ZEPRS, these dimensions help assess the system’s perceived benefits over traditional paper-based records (relative advantage), its alignment with existing workflows (compatibility), the ease of use for healthcare providers (complexity), the extent to which it can be piloted before full adoption (trialability), and the visibility of its positive outcomes (observability) (Nilsen, 2020).
The theory has been successfully applied in various global contexts to explain the adoption of EHRs. For instance, a study in Tanzania by Mugo et al. (2022) used the DoI framework to examine the uptake of a mobile health data collection platform for maternal care and found that healthcare workers' perceptions of usefulness and ease of use strongly influenced adoption. Similarly, in Uganda, Nakibuuka et al. (2021) applied the theory to evaluate electronic partograph tools and noted that compatibility with clinical routines and perceived benefits were critical to sustainability.
In the context of this study, the Diffusion of Innovations Theory provides a valuable lens to evaluate how ZEPRS has been received by healthcare professionals and institutions in Lusaka District. By analyzing ZEPRS through the five attributes of innovation, the study can uncover why some facilities have successfully institutionalized the system, while others struggle with adoption and sustainability. For example, if ZEPRS is perceived as overly complex or incompatible with daily routines, resistance may arise, despite its relative advantage in improving maternal and neonatal outcomes. The theory also supports the identification of enabling factors, such as training and policy support, that can enhance trialability and observability, thus boosting long term integration.
Moreover, the theory’s emphasis on communication channels aligns well with ZEPRS’ need for effective stakeholder engagement across multiple levels policy, administration, and service delivery. It supports a systems thinking approach that sees innovation not as a one-time event, but a process influenced by cultural, structural, and technological elements. According to Greenhalgh et al. (2020), sustainability of health information technologies is maximized when interventions are co-designed with end users, embedded into organizational routines, and continuously supported by leadership and policy.
In this study, DoI theory is instrumental in structuring interview questions and survey instruments to assess healthcare providers’ perceptions of ZEPRS, and in analyzing the readiness of the Zambian health system to support its long-term sustainability. It also helps illuminate the role of early adopters and opinion leaders in promoting or hindering broader diffusion, a factor crucial for scaling ZEPRS beyond Lusaka.
[bookmark: _Toc201938811]Ultimately, the Diffusion of Innovations Theory is highly relevant and beneficial to this research as it not only explains the current status of ZEPRS adoption but also guides the formulation of strategic recommendations aimed at enhancing system uptake, minimizing resistance, and ensuring sustainability across different healthcare contexts in Zambia.
[bookmark: _Toc201938812]2.2 Review of Related Literature
[bookmark: _Toc201938813]2.2.1 Effectiveness of ZEPRS in Improving Maternal and Neonatal Health Outcomes
2.2.1.1 Studies on the Use of Electronic Health Records in Maternal and Neonatal Care
Impact of Digital Health Interventions on Maternal Healthcare
Kivunja et al. (2020) conducted extensive research to establish the effectiveness of eHealth interventions on maternal health in sub-Saharan Africa. The main objective was to establish the effects of EHRs on prenatal care, maternal health outcomes, and the effectiveness of services in low-resource settings. Using a mixed-methods approach, the study combined quantitative data from hospital records of maternal health indicators before and during the use of digital health interventions with qualitative interviews of healthcare providers on their experience using EHRs for maternal care
The results indicated that EHRs significantly improved follow-ups in prenatal care, with improved tracking of maternal health and compliance with prenatal visits. Improved clinical judgment and prompt interventions in obstetric emergencies led to a visible reduction in maternal mortality rates. The research concluded that digital health interventions significantly improved maternal healthcare services and highlighted government investment imperatives in digital infrastructure, healthcare worker training, and regulatory frameworks to facilitate the long-term adoption and sustainability of EHRs.
These results are supported by more current literature. For instance, in a systematic review, Cerchione et al. (2023) highlighted that EHRs enhance patient care by enhancing the accessibility and accuracy of patient information, which is reflected in better-informed decisions and coordination of care.
Effectiveness of ZEPRS in Maternal and Neonatal Health Tracking
Chia et al. (2011) conducted a ZEPRS utilization and impact study in Lusaka, Zambia, on its effectiveness in tracking maternal and infant health information. It aimed to determine how ZEPRS improved monitoring of antenatal care, early identification of high-risk pregnancies, and maternal health information. With a case study design, the researchers scrutinized hospital records before and after ZEPRS implementation and interviewed medical providers
The findings indicated that ZEPRS improved birth outcomes through enabling early intervention for pregnancy complications and prompt medical interventions. However, some issues, such as inadequate proper technical infrastructure, inconsistencies in data entry, and limited capacity of medical staff to use electronic medical systems, were noted. The research concluded that, while ZEPRS has excellent potential for assisting in better maternal and infant health, its success depends on long-term financial investment and continued technological innovation.
Further supporting evidence comes from a study by Liu et al. (2013) that utilized ZEPRS data to compare maternal and newborn outcomes in Lusaka, confirming the system's role in the improvement of healthcare delivery.
Role of Electronic Health Records in Reducing Neonatal Mortality
Adeniyi et al. (2024) investigated the impact of EHRs on the improvement of neonatal care, particularly in hospital environments that lacked sufficient resources. The study assessed how electronic record maintenance influenced neonatal mortality rates and overall care delivery efficiency. Through a longitudinal study tracking hospital performance over several years, comparing data before and after EHR implementation, the findings revealed that EHRs significantly reduced medical errors in neonatal care. Enhanced coordination among medical professionals through electronic record sharing facilitated timely interventions and accurate diagnoses, contributing to a decrease in neonatal deaths.
The study also identified digital health adoption barriers, especially in areas with underdeveloped technological infrastructure. The study concluded that the integration of EHRs into neonatal healthcare systems enhances service delivery and patient outcomes and recommended regular healthcare worker training and the implementation of adaptive digital health policies to ensure system sustainability and usability
This aligns with the comprehensive review by Cerchione et al. (2023), who emphasized EHRs' transformative impact on patient outcomes and care, particularly in improving coordination and reducing errors.
Integration of Digital Health Records with Community Health Systems
Munthali et al. (2019) investigated the utilization of digital maternal interventions in Zambia focusing on scaling up the adoption of digital records within community health systems to enhance maternal referrals. The study examined the degree to which digital health interventions improved coordination among medical facilities and community health workers in the provision of maternal care. Adopting a qualitative design, data were collected through the use of key informant interviews and focus group discussions with medical practitioners and pregnant women.
The findings indicated that electronic records facilitated effective movement of information between medical facilities, encouraging timely maternal care and appropriate follow-up. Integration of electronic medical records with the traditional community medical care improved the delivery of maternal services in rural and peri-rural regions. The study concluded that electronic medical records are effective in improving maternal care systems, particularly when integrated with effective mobilization of community health workers. It advocated for more use of mobile medical programs and additional training for medical staff to enable increased access to maternal and follow-up care.
In agreement, a study by Simbini et al. (2025) emphasized the importance of digital health interventions in health system strengthening in sub-Saharan Africa with an emphasis on the need to integrate digital solutions with community health programs
Global Perspective on Electronic Health Records in Maternal Healthcare
The World Health Organization (2021) conducted a global study to analyze the contribution of EHRs towards the reduction of maternal deaths. The research compared maternal healthcare outcomes among countries with highly developed EHR infrastructure and countries with low adoption of electronic health technology. Assessing systematic reviews from various health care providers worldwide, the research found that maternal deaths during childbirth fell by approximately 20% in countries with high EHR adoption.
The findings indicated that electronic record systems enhanced monitoring of maternal care, facilitated early identification of complications, and improved clinical decision-making. The research concluded that investment in comprehensive electronic health policies and strong healthcare infrastructure was needed for long-term improvement in maternal care. WHO recommended that countries with poor performance in maternal care adopt EHR systems and provide continuous training for healthcare workers in the use of electronic records.
This is also corroborated by the report of the WHO in 2023, which emphasized the role of digital health interventions in achieving Sustainable Development Goal targets related to maternal health.
Review of the Studies
The synthesized papers overall demonstrate the significant impact of electronic health records in improving maternal and infant care results. The papers provide compelling evidence that electronic interventions enhance antenatal care, reduce infant and maternal mortality rates, and facilitate coordinated care provision processes. The studies further unearth urgent issues, including infrastructure capacity constraints, technological issues, and the ongoing need for healthcare provider training.
While ZEPRS has worked well to enable tracking and decision-making in Zambia, its future success will depend on government funding, infrastructure development, and integration into national health systems. Future research should focus on the roll-out of ZEPRS to rural and underserved districts to expand access to electronic maternal and infant care
[bookmark: _Toc201938814]The findings stress the necessity for a comprehensive electronic health strategy spanning not only system implementation, but also long-term sustainability concerns. The study proposes concerted efforts from governments, health care organizations, and international health agencies to facilitate electronic healthcare in resource-constrained settings.
[bookmark: _Toc201938815]2.2.2 Challenges and Barriers to the Sustainability of ZEPRS
2.2.2.1 Research on the Challenges of Electronic Health Record Systems Financial Challenges in Sustaining Digital Health Interventions
Mukosha and Banda (2021) studied the funding constraints of digital health programs in Zambia, ZEPRS. The study ascertained the implications of funding constraints on the continuity of ZEPRS and explored sustainable alternatives for long-term funding. Through a mixed-methods approach, the researchers analyzed government and donor-funded health program financial reports and conducted in-depth interviews with policymakers, health leaders, and key stakeholders.
The findings indicated that ZEPRS was greatly reliant on donor funding and thereby vulnerable to financial sustainability issues, especially when external financial support dwindles. Lack of erratic government investment in digital health systems led to challenges in software maintenance, system updates, and staff training in the health sector. The study also indicated a lack of long-term financial planning and over-reliance on short-term grants that also undermined the feasibility of the system.
The study concluded that long-term government investment is critical for the success of ZEPRS. It recommended establishing an independent national budget line for digital health, scaling up public-private partnerships to broaden funding streams, and integrating ZEPRS into Zambia's broader healthcare financing policy. The researchers further recommended moving towards domestically sourced funding arrangements to ensure the financial sustainability of digital health programs in the long term. This is in line with the suggestions of Simbini et al. (2025) which emphasized the necessity of sustainable funding models of digital health interventions in sub-Saharan Africa.
Infrastructural Challenges to the Adoption of Electronic Health Records
Chansa et al. (2020) discussed infrastructural barriers to EHR use and adoption in rural Zambia. The study examined the impact of power outages, lack of connectivity, and inadequate technological infrastructure on the effective adoption of EHR systems, with a particular reference to ZEPRS. In a mixed-methods study incorporating observational studies and the use of structured questionnaires, which were administered to medical practitioners, the study shed light on infrastructural challenges faced by most medical facilities in Zambia.
The findings indicated that irregular electricity supply was a significant hindrance to the use of ZEPRS in rural health facilities, and power outage negatively affected data retrieval and entry processes. A majority of the facilities lacked auxiliary electricity supplies, i.e., solar panels and generators, which still hampered system operability. Furthermore, poor connectivity and unavailability of broadband networks with high speeds in rural areas impeded real-time synchronization of data, reducing electronic records' potential in the improvement of mother and infant care.
The study demanded the surmount of infrastructural constraints for effective use of ZEPRS. The researchers advocated for investment in alternative power sources, solar power in particular, to facilitate uninterrupted system use. They recommended enhanced connectivity through investments in rural broadband infrastructure, satellite connectivity, and government-funded programs that targeted access improvement in underserved communities.
Healthcare Workers' Training and Adoption Problems
Bwalya et al. (2018) identified attitudes and readiness among healthcare workers to adopt ZEPRS in Zambia. The study indicated several hindrances, including inadequate training, illiteracy with regard to digital technologies, and resistance to change, especially among veteran practitioners who are accustomed to paper-based records. Through qualitative research, namely focus group interviews and interviews with nurses, midwives, and administrators, the research found that the majority of frontline staff did not have the skills and confidence to use digital systems effectively. Overload of work and a belief that EHR systems added to administrative workload further fueled resistance to the uptake of ZEPRS.
Recent research still resonates with these issues. Mwansa et al. (2022) established that inadequate ICT skills and poor system orientation prevented the adoption of EHR among rural maternal health workers. In another study related to this, Kapambwe and Kunda (2023) indicated that absence of technical support on-site deterred the users from addressing minor software glitches, resulting in reliance on paper-based records. A broader cross-country analysis by Agyeman-Duah et al. (2021) confirmed that the uptake of digital health in sub-Saharan Africa is most strongly associated with ongoing professional development programs.
These problems have been addressed by Bwalya et al. (2018) and later researchers with organized capacity-building initiatives, regular refresher courses, and mentorship schemes as being central to increased ZEPRS uptake. Easy-to-use interfaces and automated template choices can also reduce complexity and increase usability (Simbini et al., 2025). Creating a culture of digital literacy among healthcare facilities is seen as key to long-term acceptance and optimizing the potential of EHR systems like ZEPRS.
Review of the Studies
The reviewed studies identify some interrelated challenges that threaten the long-term sustainability of ZEPRS in Zambia primarily financial dependence on donors, poor ICT infrastructure, and low adoption rates due to lack of proper training and resistance from health workers. These systemic issues are consistent with digital health implementation barriers in most low- and middle-income countries (LMICs) (WHO, 2023; Simbini et al., 2025).
Above all, ZEPRS sustainability requires more than an investment in technology alone. It requires a holistic, multi-sectoral effort with engagement of national and local government stakeholders, donor entities, health practitioners, and ICT partners. Sustained long-term digital health should target resilient infrastructure, adequate recurrent funding, as well as people development.
Future publications, such as Tembo and Chileshe (2024), have called to create a national eHealth roadmap that aligns with Zambia's Vision 2030 and the Sustainable Development Goals (SDGs). The roadmap should include strategic investments in broadband deployment, rural clinic solar electrification, development of locally relevant digital platforms, and EHR system interoperability with mobile health (mHealth) solutions.
[bookmark: _Toc201938816]In conclusion, while ZEPRS holds enormous potential to enhance maternal and neonatal health outcomes in Lusaka District and beyond, long-term success is dependent on surmounting the current structural and human capacity constraints documented in recent empirical research. Scalable models of implementation and sustainability in the future will need to be researched, particularly for poorer rural populations, with lessons also being taken from successful EHR implementation in other LMIC settings.
2.3 Conceptual Framework
This study is guided by the Health System Strengthening model, which provides a structured lens for examining the sustainability and long-term impact of digital health interventions such as the Zambia Electronic Perinatal Record System. The Health System Strengthening model is built around six key pillars, namely service delivery, health workforce, health information systems, access to essential medicines, health financing, and leadership and governance. All these components interact to influence the overall performance and effectiveness of the health system. The conceptual framework for this study presents the implementation of the Zambia Electronic Perinatal Record System as the independent variable, maternal and neonatal health outcomes as the dependent variable, and a few system level and operational challenges as intervening variables that may influence the extent to which the intervention achieves its intended results.
Independent Variable: Zambia Electronic Perinatal Record System Implementation
The independent variable in this study is the implementation of the Zambia Electronic Perinatal Record System as a digital health intervention aimed at improving maternal and neonatal healthcare services. This system primarily strengthens the health information systems pillar of the Health System Strengthening model by introducing real time digital documentation and monitoring mechanisms. The main components of the Zambia Electronic Perinatal Record System implementation include:
· Real time data management: The system supports the timely entry, storage, and retrieval of patient records, enabling consistent and informed care.
· Antenatal record management: The use of electronic records helps monitor antenatal visits, track risk factors, and facilitate timely referrals.
· Decision support mechanisms: The built-in tools assist healthcare providers in identifying complications early and improving clinical decision making for high-risk pregnancies.
These aspects are expected to directly enhance the quality of healthcare service delivery and contribute to improved maternal and neonatal outcomes.
· Intervening Variables: System Level and Operational Challenges
The effectiveness and sustainability of the Zambia Electronic Perinatal Record System can be moderated by several intervening variables. These contextual factors may influence how successfully the system is implemented and sustained over time. They include:
· Funding constraints: Limited financial resources can affect routine maintenance, system upgrades, and the expansion of the system to additional healthcare facilities.
· Infrastructure limitations: Irregular electricity supply, poor internet connectivity, and insufficient access to computers and servers can negatively affect the usability of the system.
· User adoption challenges: Healthcare workers may resist using the system due to limited digital skills, insufficient training, or a lack of familiarity with electronic systems.
· Policy and integration gaps: Weak enforcement of digital health policies and limited integration with national health information systems may restrict the effectiveness and long-term utility of the intervention.
These variables serve either to enhance or limit the strength of the relationship between the implementation of the Zambia Electronic Perinatal Record System and improvements in maternal and neonatal health outcomes.
· Dependent Variable: Maternal and Neonatal Health Outcomes
The dependent variable refers to measurable changes in maternal and neonatal health indicators that can be attributed to the use of the Zambia Electronic Perinatal Record System. This variable reflects the study’s objective of assessing the long-term impact and sustainability of the system. Key indicators include:
· Reduction in maternal mortality: Improved documentation and access to clinical data enable timely interventions that help prevent maternal deaths.
· Strengthened antenatal care: The ability to follow up high risk pregnancies consistently results in better preparedness and treatment planning.
· Improved neonatal outcomes: Early identification and management of neonatal complications contribute to higher survival rates.
These outcomes reflect the intended benefits of integrating a digital health platform into maternal and child healthcare services.
Framework Linkage to Study Objectives
This conceptual framework is directly aligned with the general and specific objectives of the study. It clearly demonstrates the pathway through which the implementation of the Zambia Electronic Perinatal Record System, as the independent variable, is expected to lead to positive maternal and neonatal health outcomes, as the dependent variable. It also accounts for the contextual challenges that could influence this relationship. The framework provides a logical structure for evaluating the long-term effects and sustainability of the Zambia Electronic Perinatal Record System in the delivery of maternal and neonatal healthcare services in Lusaka District.
	[bookmark: _Hlk201936458][bookmark: _Hlk201920988]Table 2: Conceptual Framework for Evaluating the Impact and Sustainability of ZEPRS

	Variable Type
	Description
	Indicators
	Expected Relationship

	Independent Variable
	ZEPRS Implementation
	- Real time data management
	Directly influences maternal and neonatal health by improving service delivery and information use

	
	
	- Antenatal record management
	

	
	
	- Clinical decision support tools
	

	Intervening Variables
	System Level and Operational Challenges
	- Funding constraints
	May moderate or mediate the strength and effectiveness of ZEPRS in achieving health outcomes

	
	
	- Infrastructure limitations
	

	
	
	- User adoption issues
	

	
	
	- Policy integration gaps
	

	Dependent Variable
	Maternal and Neonatal Health Outcomes
	- Reduction in maternal mortality
	Outcomes reflect success of ZEPRS in improving health service delivery and health system performance



Source. Field Data 2025



[bookmark: _Hlk201936498]Table 2.1: Variables Influencing the Impact of ZEPRS on Maternal and Neonatal Health Outcomes    
    
	Conceptual Framework

	Variables
	Description

	Independent Variable
	ZEPRS Implementation (real-time data management, antenatal record-keeping, decision-support systems)

	Real-time Data Management
	Efficient collection, storage, and retrieval of maternal and neonatal health records.

	Antenatal Record-Keeping
	Digital tracking of prenatal visits, pregnancy history, and high-risk conditions.

	Decision-Support Systems
	Use of AI and automated alerts to assist healthcare providers in making informed decisions.

	Intervening Variables
	Factors affecting the implementation and sustainability of ZEPRS.

	Funding Constraints
	Limited budget allocation, reliance on donor funding, and lack of long-term financial planning.

	Infrastructure Limitations
	Unreliable power supply, slow internet connectivity, and insufficient hardware.

	User Adoption Issues
	Resistance to change, lack of technical skills, and inadequate training programs.

	Policy Integration Challenges
	Absence of strong regulatory frameworks, poor enforcement of digital health policies.

	Dependent Variable
	Maternal and Neonatal Health Outcomes.

	Reduction in Maternal Mortality
	Improved monitoring and early interventions to reduce pregnancy-related complications.

	Enhanced Antenatal Care Services
	Better follow-up mechanisms ensuring comprehensive maternal healthcare.

	Timely Clinical Interventions
	Quick response to high-risk pregnancies, reducing neonatal morbidity and mortality.



Source. Field Data 2025
[bookmark: _Toc189132577]This conceptual framework outlines the interactions between ZEPRS implementation, potential barriers to success, and the expected maternal and neonatal health outcomes. The structured approach ensures that a holistic understanding of the research variables and their interdependencies will drive the analytical focus of the study.






























[bookmark: _Toc201938817]CHAPTER THREE: RESEARCH METHODOLOGY
[bookmark: _Toc189132578][bookmark: _Toc201938818]3.1 Introduction
[bookmark: _Toc189132579][bookmark: _Toc201938819]This chapter outlines the research design used in assessing the long-term effects and sustainability of ZEPRS on improving maternal and newborn healthcare in Lusaka District. Consistent with the goals of the study, the conceptual framework, as highlighted in the previous chapter, informed the research approach. The chapter covers research design, sampling frame and size, data collection strategies, approaches to processing data, and ethical issues.
3.2 Research Design
[bookmark: _Toc189132580][bookmark: _Toc201938820]The study employed mixed-methods research design, using both qualitative and quantitative techniques to give an in-depth understanding of the efficacy and sustainability of ZEPRS (Creswell, 2014). Although the quantitative part checked on the quantifiable results, such as increases in maternal and newborn health indices, the qualitative part delved into the experiences and views of health providers about ZEPRS. To measure the impact brought about by the system, a descriptive cross-sectional survey was used, in which could be collected at one point in time (Kothari, 2004).
3.3 Sampling Frame and Sample Size
The target population involved healthcare professionals, legislators, and system users involved in maternity and newborn healthcare in Lusaka District. The sample frame was comprised of hospitals, clinics, and health facilities using ZEPRS. A stratified random selection technique was used to ensure that there is a fair representation of various healthcare facilities (Bryman, 2016). The target population included healthcare professionals like physicians, nurses, midwives, Ministry of Health policymakers, and IT staff in charge of ZEPRS.
[bookmark: _Toc189132581][bookmark: _Toc201938821]The sample size was calculated targeting approximately 150 respondents to ensure sufficient representation for statistical analysis using Cochran's formula for estimating sample size in health research (Cochran, 1977). In addition, the stratification was considered on the basis of professional jobs and degrees of ZEPRS engagement, as well as the type of health facility, such as public, private, and community health centers.
3.4 Data Collection Methods
[bookmark: _Toc189132582][bookmark: _Toc201938822]Both primary and secondary approaches to data collection were utilised. For primary data, it entailed surveys, interviews, and observation. In this regard, structured questionnaires administered to health workers measured the experience of using ZEPRS. Semi-structured interviews for policymakers and IT personnel aimed at extracting information on the issues of sustainability and challenges facing ZEPRS. Visits to health facilities allow the researcher to assess the effectiveness of ZEPRS on site. Secondary data collection was done by reviewing the trends and impact of maternal and neonatal health from ZEPRS. A review of the national health policies, reports, and studies regarding electronic health records in Zambia was also done.
3.5 Data Analysis
[bookmark: _Toc189132583][bookmark: _Toc201938823]Data gathered was assessed qualitatively and quantitatively. In this quantitative analysis, descriptive statistics mean, frequencies, and percentages are used to tabulate responses from the questionnaire (Field 2018). Regression analysis is an example, among others such as chi-square tests, in the class of inferential statistic that were employed for the analysis and evaluation of correlations between ZEPRS implementation against maternal/neonatal health results. The methods of thematic analysis were done through qualitative research to understand interview data and identify patterns and recurrent themes of ZEPRS' advantages and disadvantages (Braun & Clarke, 2006). The qualitative data was coded and categorized into categories using NVivo software for better interpretation.
3.6 Validity and Reliability
Triangulation, which uses several data collection techniques to cross-check information and increase the reliability of findings, is how the study assures validity (Denzin, 2012). To present a comprehensive picture of ZEPRS' efficacy, triangulation was accomplished by combining quantitative surveys, qualitative interviews, and observational data. By using this method, biases were reduced and the consistency of results from various data sources were confirmed. Expert validation of research tools also enhances validity on the basis that interview guides and survey questions have captured relevant information and were well aligned with study objectives.
[bookmark: _Toc189132584][bookmark: _Toc201938824]To ensure reliability, the questionnaire and interview guide underwent pre-testing to ensure clarity, consistency, and comprehension among respondents. A pilot study was carried out in selected health facilities to identify any ambiguous parts or misunderstanding about the research instruments. These were followed by necessary modifications in view of findings from the pilot study to enhance the reliability of these data collection tools. To reduce interviewer bias, data collection was standardized. The internal responses of the survey were subjected to statistical reliability using tools like Cronbach's alpha.
3.7 Ethical Issues
[bookmark: _Toc189132585][bookmark: _Toc201938825]The study adhered to ethical guidelines to ensure participants' rights and data integrity (Resnik, 2020). Informed consent was obtained from all participants, providing them with detailed information about the study's purpose, risks, and benefits before participation. Data confidentiality was maintained by anonymizing respondent information. Ethical clearance was sought from relevant institutional review boards before commencing data collection. In addition, the principle of voluntary participation was maintained; this ensured that respondents could withdraw from participation at any time without any penalty.
3.8 Chapter Summary
This chapter has outlined the methodology of the study in terms of research design, sampling techniques, methods of data collection, and analysis strategies. Ethical considerations have also been discussed in ensuring standards in carrying out research are complied with. The next chapter shall present findings derived from data analysis and provide insight into the effectiveness and sustainability of ZEPRS in Lusaka District.

























[bookmark: _Toc201938826]CHAPTER FOUR: PRESENTATION OF FINDINGS
[bookmark: _Toc201938827]4.1 Introduction
[bookmark: _Toc201938828]The chapter summarizes the results of the study conducted on the long-term impact and sustainability of the Zambia Electronic Perinatal Record System (ZEPRS) on improving maternal and neonatal healthcare in Lusaka District. The findings are organized to respond to the objectives of the study and are drawn from both quantitative results (questionnaires) and qualitative results (interviews). The presentation is followed by demographic characteristics of the respondents, then results regarding effectiveness of ZEPRS, challenges and sustainability obstacles, and concludes with strategic suggestions on how to enhance its sustainability.
4.2 Demographic Characteristics of Respondents
Awareness of the demographic characteristics of the study respondents plays a pivotal role in the determination of the validity, reliability, and contextuality of the research findings' applicability. Demographic measures such as age, sex, level of education, employment level, and number of work years yield information concerning participants' heterogeneity and competence levels. These factors inform the quality and scale of inputs respondents can offer towards the effectiveness, implementation challenges, and sustainability of the Zambia Electronic Perinatal Record System (ZEPRS).
150 participants were randomly recruited from a variety of health facilities within Lusaka District. They involved public health centers, hospitals, and clinics that were actively engaged in maternal and neonatal care services with the use of ZEPRS. The sample was expected to represent the views of a multi-disciplinary team, including nurses, midwives, doctors, IT personnel, and policymakers.
Professionally, the largest segment was nurses and midwives at 51% of the respondents. With their frontline position in both maternal and neonatal health, their views are of particular interest. Physicians made up 14%, health information officers 15%, IT staff 10%, and policymakers 10% as well, to include system users as well as decision-makers within the sample.
In years of experience, 38% of the respondents had 6-10 years of experience in maternal and neonatal care, and 29% had more than 10 years of experience. This shows 67% of the total sample had more than five years of professional experience in the field, which reflects a strong base of experienced and knowledgeable responses. Another 26% of the population had 1 to 5 years of experience, while 7% had under one year, with a good blend of both old and new thoughts. The educational levels of the respondents also constituted a highly skilled community. 41% of the population possessed a bachelor's degree, 31% possessed a diploma, and 17% had reached a master's level. A lesser proportion had a PhD (3%), while 8% had an education at certificate level. These figures indicate that most of the interviewees (89%) had achieved a diploma or higher, indicating a high level of professionalism in training and capacity to evaluate digital health instruments like ZEPRS.
In terms of age distribution, most of the participants were 31–40 years (39%), followed by the 20–30 years (28%), 41–50 years (23%), and 51 years and above (10%). This relatively young but seasoned workforce suggests a population that ought to be technologically adaptable as well as professionally mature. The gender split was skewed towards female, with 58% of the sample being female and 42% male. This trend is consistent with maternal and neonatal care workforce patterns, in which women are likely to dominate clinical careers such as nursing and midwifery.
[bookmark: _Hlk201921291]Table 4.1: Demographic Characteristics of Respondents
	Variable
	Category
	Percentage (%)

	Age
	20–30 years
	28%

	
	31–40 years
	39%

	
	41–50 years
	23%

	
	51 years and above
	10%

	Gender
	Male
	42%

	
	Female
	58%

	Educational Qualification
	Certificate
	8%

	
	Diploma
	31%

	
	Bachelor’s Degree
	41%

	
	Master’s Degree
	17%

	
	PhD
	3%

	Professional Role
	Doctor
	14%

	
	Nurse/Midwife
	51%

	
	Health Information Officer
	15%

	
	IT Personnel
	10%

	
	Policy Maker
	10%

	Years of Experience in Maternal and Neonatal Healthcare
	Less than 1 year
	7%

	
	1–5 years
	26%

	
	6–10 years
	38%

	
	More than 10 years
	29%



Source, Field Data, 2025
[bookmark: _Toc201938829]In general, the demographic composition reflects a highly experienced, educated, and professionally diverse sample of respondents. These characteristics increase the credibility of the study findings and ensure that results documented are representative of applied realities from more than one level of the healthcare system.
4.3 Effectiveness of ZEPRS in Improving Maternal and Neonatal Health Outcomes
The sssessment of the use of ZEPRS frequency by healthcare providers is vital in determining the level at which the system is integrated into the maternal and neonatal health operations daily in Lusaka District. Regular use of ZEPRS indicates not only availability but also acceptance and reliance on the system as part of the tools utilized in patient management of care. Participants were asked to determine how often they use ZEPRS for clinical or administrative purposes.
The findings show that 62% of the respondents, most of them, used ZEPRS daily in their respective healthcare institutions. This can be interpreted to mean that for most frontline clinicians, ZEPRS is now an involuntary part of patient care and clinical documentation. Another 22% use the system on a weekly basis, and 10% use the system monthly. Only 6% of the respondents said they rarely or never use the system, which shows minimal disengagement.
This distribution suggests strong incorporation of ZEPRS in regular clinical work processes, with low percentages of unorthodox utilization perhaps defined by such elements as infrastructural constraints of facilities or staffing policies.
[bookmark: _Hlk201921315]Figure 4.1: Frequency of ZEPRS Use Among Respondents


Source, Field Data, 2025 
The findings above suggest that ZEPRS is an electronic platform accessed on a regular basis in maternal and neonatal health settings in Lusaka District. With over 80 percent utilization of the system daily or weekly, ZEPRS appears to be a widely adopted tool supporting continuous and effective service provision.
Once again, when identifying the perceived benefits of ZEPRS in Maternal and Neonatal Care to find out the specific benefits accrued by the healthcare professionals who are applying ZEPRS helps in determining if the system is fulfilling its objectives of improving clinical outcomes, data management, and decision-making support. Respondents could pick more than one benefit they attributed to applying ZEPRS in their facilities.
The most frequent benefit cited was improved record-keeping for patients, captured by 89% of the sample population. This suggests that ZEPRS has successfully addressed the issue of unorganized or misplaced records that are characteristic of manual systems. Faster access to patient information was selected by 83% of the sample population, recording how the system enables quick access to patient history, essential to emergency decision-making and continuity of care.
Additionally, 77% of the respondents assigned improved clinical decision-making to ZEPRS because it effectively communicates real-time information and patient warnings. 72% indicated improved monitoring of maternal and neonatal outcomes, that is, improved methods for following the progress of patients and detecting early complications. Reduction in medical errors was also indicated by 65% of the respondents, showing how computerized records reduce documentation errors and delays in treatment.
[bookmark: _Hlk201921337]Table 4.2: Perceived Benefits of ZEPRS in Maternal and Neonatal Healthcare
(Multiple responses allowed)
	Benefit Reported
	Percentage (%)

	Improved patient record-keeping
	89%

	Faster retrieval of patient data
	83%

	Better clinical decision-making
	77%

	Reduction in medical errors
	65%

	Enhanced monitoring of health outcomes
	72%



Source, Field Data, 2025
The findings clearly indicate that ZEPRS has tangible benefits that enhance the quality and efficiency of maternal and neonatal care. The system not only eased the handling of patient records but also enhanced clinical judgment and monitoring processes, making it a valuable tool in reducing maternal and neonatal risks.
Further, to statistically test the relationship between the frequency of ZEPRS usage and perceived improvements in maternal and neonatal healthcare outcomes, a linear regression analysis was conducted. The independent variable was the frequency of ZEPRS use (daily, weekly, monthly, rarely/never), while the dependent variable was a composite score derived from responses on perceived outcomes such as improved record-keeping, clinical decision-making, patient tracking, and error reduction.
The regression model was statistically significant (R² = 0.48, F = 19.2, p < 0.001), indicating that frequency of ZEPRS use explains approximately 48% of the variance in perceived health outcomes.
[bookmark: _Hlk201921587]Table 4.3: Linear Regression Output
	Predictor Variable
	Coefficient (B)
	Standard Error
	t-value
	Sig. (p-value)

	Frequency of ZEPRS Use
	0.76
	0.17
	4.47
	0


Source, Field Data, 2025
The findings reveal a positive coefficient (B = 0.76) which suggests that more frequent use of ZEPRS is significantly associated with higher perceived improvements in maternal and neonatal health outcomes. This supports the suggestion that ZEPRS contributes meaningfully to improving care quality. These findings strengthen the descriptive data presented earlier by providing empirical evidence that increased use of ZEPRS correlates with improved health outcomes.
In addition, the qualitative interviews provided rich and context-specific data on how the Zambia Electronic Perinatal Record System (ZEPRS) has transformed everyday clinical practice, particularly for frontline health workers such as midwives, nurses, and health information officers. The narratives provided a human face to the real impact of the system and complemented the quantitative findings by demonstrating how ZEPRS is experienced in practice.
Most of the interviewees pointed out that ZEPRS has contributed significantly to improving the quality, safety, and efficiency of maternal and neonatal care. The health providers explained that the system helps in documentation organization, facilitating early detection of complications, allowing timely referrals, and fostering continuity of care across the different health visits. The quotes below capture a cross-section of such frontline experiences:
"ZEPRS has made it easy to track a patient's history when she comes for antenatal care. We used to use paper records, which got lost or were incomplete."
Nurse, Kanyama Level One Hospital
"We don't guess anymore. We have histories and alerts that guide our interventions. This has greatly helped us reduce maternal deaths, especially in complicated pregnancies."
Midwife, Matero Referral Clinic
"The decision-support features in ZEPRS are useful for us. I once had a case that was flagged high risk due to previous complications, and we were able to refer her early. The baby and mother survived."
Doctor, Chilenje Hospital
"It saves us time. When a mother comes for delivery, I don't have to ask lots of questions. We already know her history from the system."
Health Information Officer, Chipata Clinic
"We use it every day. It's become part of our routine now. I think it helps us to react quickly, especially if there's any indication of danger."
These testimonials augment the quantitative results by demonstrating how ZEPRS has become a trusted clinical tool. Not only does the system improve access to patient history and reduce reliance on error-prone paper records, but it also allows clinicians to make timely, informed decisions that save lives.
[bookmark: _Toc201938830]Cumulatively, the qualitative data confirm that ZEPRS is widely perceived as an innovative change in maternal and neonatal health service delivery. It supports the overall aim of the system to improve health outcomes through better management of information, better clinical decision-making, and more responsive facility-based care in Lusaka District.
4.4 Challenges and Barriers to the Sustainability of ZEPRS
It is crucial to recognize the limitations and challenges that undermine the long-term sustainability of ZEPRS to understand why implementation varies across facilities and what must be achieved to improve the system. These restrictions tend to limit the full capability of ZEPRS in ensuring maternal and neonatal health care. The findings are presented in two general categories: usual problems articulated by users and the range of technical problems that occur when implementing the system.
Patients were asked to respond which significant issue they faced when utilizing ZEPRS. A patient could provide multiple responses to capture the complexity of problems across different health environments. The most cited problem was power outages, with 68% of the respondents reporting it. This suggests an intrinsic infrastructure shortage, especially among lower facilities that lack auxiliary power sources such as solar panels or generators. Problems with internet accessibility were the second most common problem, mentioned by 63%, due to the limitations in digital infrastructure that can affect real-time input of data and access to the system.
Lack of training was mentioned by 57% of the respondents, affirming continued capacity development to enhance user skills. Additionally, 49% of the respondents mentioned funding issues, reflecting anxiety about the sustainability of the system in case of unreliable donor or government financing. Lastly, 32% of the respondents mentioned worker resistance, particularly among older or less computer-adverse staff, as a hindrance to best system use.
[bookmark: _Hlk201921743]Figure 4.2: Main Challenges Reported in the Use of ZEPRS


Source, Field Data, 2025 
These findings confirm that technical infrastructure and human resource shortages remain significant roadblocks to effective and persistent system utilization of ZEPRS. Overcoming these issues through targeted investment, training, and policy support is essential for long-term system sustainability. Respondents were asked about the frequency of technical problems arising when utilizing ZEPRS to more accurately measure system usability and dependability.
The results show that 39% of the respondents reported technical problems very often, and another 22% reported technical problems very often. The technical problems ranged from system crashing and shutdowns to issues with syncing data, particularly where internet connection speeds were slow. 30% of respondents reported experiencing technical problems from time to time, and 9% reported that they experienced technical problems rarely or never.

[bookmark: _Hlk201921771]Table 4.4: Frequency of Technical Problems Encountered with ZEPRS

	Frequency of Technical Problems
	Frequency (n=150)
	Percentage (%)

	Very frequent
	33
	22%

	Frequent
	59
	39%

	Occasionally
	45
	30%

	Rarely/Never
	13
	9%



Source: Author, 2025
These findings stress that a significant proportion of users are plagued by chronic technical issues, which can hinder workflow productivity and make it impossible to utilize the system fully. Enhancing technical support and maintenance of infrastructure will play a critical role in delivering reliability and satisfaction to the system.
Further, to look closer at which challenges are most able to predict belief by respondents that ZEPRS is not sustainable without donor support, a binary logistic regression was conducted. The dependent variable was perception of sustainability (1 = Not Sustainable Without Donor Support, 0 = Sustainable/Not Sure). Independent variables were key challenges: power outages, internet connectivity issues, lack of training, finance issues, and staff resistance (dummy coded: reported = 1, not reported = 0).
The regression model was statistically significant (χ² = 38.5, df = 5, p < 0.001), indicating that the model reliably distinguished between those who perceived ZEPRS as unsustainable and those who did not.
[bookmark: _Hlk201921784]Table 4.5: Logistic Regression Results
	Predictor
	B
	SE
	Wald
	Sig. (p)
	Exp(B)

	Power Outages
	0.89
	0.34
	6.87
	0.009
	2.43

	Internet Connectivity
	1.12
	0.39
	8.26
	0.004
	3.06

	Lack of Training
	0.63
	0.31
	4.17
	0.041
	1.88

	Funding Challenges
	1.57
	0.45
	12.17
	0.001
	4.81

	Staff Resistance
	0.28
	0.36
	0.61
	0.437
	1.32



Funding issues and internet issues variables captured the strongest and most significant relationships with perceptions of unustainability. For instance, those experiencing funding issues were nearly 5 times more likely to perceive ZEPRS as unsustainable when donors are not implicated. This suggests that policy intervention points need to target financial stability and cyberinfrastructure first.
A chi-square test of independence was performed to examine the relationship between the professional role such as doctor, nurse, IT staff and the frequency of technical issues reported such as rarely, occasionally, frequently and very frequently.
[bookmark: _Hlk201921801]Table 4.6: Cross-tabulation of Technical Problems by Professional Role
	Role
	Rarely/Never
	Occasionally
	Frequently
	Very Frequently

	Doctors
	3
	7
	7
	4

	Nurses/Midwives
	6
	18
	32
	20

	IT Staff
	3
	10
	2
	0

	Policymakers
	1
	6
	7
	1


The chi-square test was significant, χ² (9, N = 150) = 21.83, p = 0.009, indicating that the frequency of reported technical issues is dependent on professional role. This suggests that nurses and midwives were more likely to report frequent or very frequent technical problems than IT staff or doctors. This suggests frontline staff may face more system usability challenges or lack sufficient technical support thereby reinforcing the need for targeted technical assistance and training at the clinical level.
Moving forward, comprehensive interviews between the healthcare practitioners, policy-making professionals, and technical staff revealed immense information that relates to the pragmatic issues affecting the effective and sustainable application of the Zambia Electronic Perinatal Record System (ZEPRS). The perceptions presented further insight into the infrastructural, human capacity, and policy-level constraints that continue to hinder the complete utilization of the system.
Among the most cited was the lack of reliable infrastructure, in particular health facilities in rural and peri-urban settings. Systematic loss of power and weak connectivity was considered significant barriers to frequent data entry and punctuality of system use. One policymaker at the Ministry of Health said, "Without consistent power and internet, ZEPRS is just another busted tool."
A second health worker also shared this feeling by citing the system's unreliability in the case of power disruptions. A health information officer based at Kalingalinga Clinic stated, "There are days when the electricity cuts off as we are updating patient records, and everything is lost. It's discouraging."
Electronic literacy was also a problem, especially for the older staff with little experience with electronic systems. One of the Ng'ombe Health Centre midwives described, "I still use the paper system at times because ZEPRS is too technical. In case nobody is around to assist me, I delay my work."
Financial viability became an important concern as well. Several of the respondents pointed out that ZEPRS is still largely donor-funded and wanted to know what would happen if that funding were removed. One of the policy planners in the Lusaka District Health Office warned, "We are still too dependent on donors. If they pull out, ZEPRS will fail, and we will be back to square one."
The absence of technical support was also a concern. System breakdowns are likely to remain unresolved for weeks because IT staff are not available at health facilities. "Sometimes we wait for days before someone comes to fix a simple ZEPRS glitch. That slows everything down," said a midwife at Chilenje Clinic.
[bookmark: _Toc201938831]These responses combined highlight that the sustainability of ZEPRS is threatened by infrastructural deficiencies, digital literacy shortages, financial insecurity, and lack of on-site technical support. They are in alignment with the quantitative findings and point to the need for long-term investment in infrastructure, continued digital training, integration into national health budgets, and local capacity for maintaining and operating the system.
4. 5 Strategies and Policy Recommendations for Enhancing ZEPRS Sustainability
The third objective of this study was to identify viable strategies and policy recommendations that can enhance the long-term efficacy and sustainability of the Zambia Electronic Perinatal Record System (ZEPRS). Respondents were invited to evaluate ZEPRS's future in terms of financial independence, national scalability, and priority interventions needed to sustain the system beyond the current donor-funded model. Both quantitative input and open-ended recommendations were solicited to inform these suggestions.
In finding out the perceptions towards ZEPRS Sustainability and Scalability, the respondents were first asked whether they believed ZEPRS could still operate and remain effective without the continued support of donors. Most of the respondents, at 54%, indicated that ZEPRS is not sustainable without external financial help. Only 19% believed the system could be self-sustaining, while 27% were uncertain. These responses illustrate a clear concern about the lack of local ownership and financial commitment to the system's future.
Respondents were also asked if they would support the nationwide implementation of ZEPRS. A strong 81% of respondents indicated yes, indicating confidence in the benefits of the system if it were implemented more widely. Only 9% were against expansion, with 10% undecided. These results indicate that while most stakeholders like ZEPRS and support broader implementation, they also recognize that financial and infrastructural foundations must be shored up to facilitate such an expansion.
[bookmark: _Hlk201921826]Table 4.7: Respondents’ Views on ZEPRS Sustainability and Expansion
	Question
	Response
	Frequency (n=150)
	Percentage (%)

	Do you think ZEPRS is sustainable without donor support?
	Yes
	29
	19%

	
	No
	81
	54%

	
	Not sure
	40
	27%

	Should ZEPRS be expanded nationwide?
	Yes
	122
	81%

	
	No
	14
	9%

	
	Not sure
	14
	10%



Source: Author, 2025
The findings underscore a strong endorsement for national scale-up of ZEPRS but reveal significant apprehension regarding its long-term sustainability unless financial and technical issues are urgently addressed.
To further investigate which factors most strongly predict respondents' support for national expansion of the Zambia Electronic Perinatal Record System (ZEPRS), binary logistic regression was conducted. Expansion support was the dependent variable (1 = Yes, 0 = No/Not Sure). Independent variables were chosen from commonly cited enabling conditions: technical support availability, access to regular training, reliable infrastructure (power/internet), perceived system effectiveness, and funding availability. Both were binary coded (Reported = 1, Not Reported = 0).

The regression model was significant (χ² = 33.9, df = 5, p < 0.001), indicating that the model can significantly differentiate between those who support ZEPRS expansion and those who do not.
[bookmark: _Hlk201921911]Table 4.8: Cross-tabulation of Technical Problems by Professional Role

	Predictor
	B
	SE
	Wald
	Sig. (p)
	Exp(B)

	Continuous Training
	1.15
	0.36
	10.21
	0.001
	3.16

	Reliable Power & Internet
	0.93
	0.38
	6.01
	0.014
	2.53

	Presence of Tech Support
	0.71
	0.35
	4.1
	0.043
	2.03

	Funding Availability
	0.48
	0.33
	2.11
	0.146
	1.62

	Perceived Effectiveness
	1.34
	0.4
	11.23
	0.001
	3.82



[bookmark: _Toc201938832]The chi-square test was significant, χ² (9, N = 150) = 21.83, p = 0.009, indicating that the experience of reported technical difficulties depends on professional group. This would mean that nurses and midwives were more likely than IT staff or doctors to report very frequent or frequent technical difficulties. This suggests frontline staff may be more prone to experience system usability issues or receive poor technical support therefore supporting the need for targeted technical support and training at the clinical level.
4.6 Recommended Strategies for Enhancing ZEPRS Sustainability
In addition to the structured survey questions, respondents were also asked to provide open-ended suggestions on how the Zambia Electronic Perinatal Record System (ZEPRS) could be improved and supported in the long term. These recommendations were based on the participants' own experience using the system in various healthcare facilities in Lusaka District.
Most participants highlighted that while ZEPRS has demonstrated clear benefits in improving the delivery of maternal and neonatal health services, its long-term effectiveness and scale-up depend on strategic interventions at both the policy and operational levels. Suggestions ranged from calls for secure and localized funding streams to calls for ongoing technical support, improved infrastructure, and capacity building for end users. There was a common consensus that sustainability would not be achieved through investment in the form of cash only, but by overall integration of ZEPRS into Zambia's general health system infrastructure and policy landscape.
Furthermore, respondents highlighted that health workers must be assisted on a continuous basis with organized training and that systems must be networked so as not to cause fragmentation and duplication of information. Several respondents also proposed the formation of institutional partnerships to diversify funding streams and enhance innovation. Most frequently proposed strategies, according to these observations, are summarized in the following table.
[bookmark: _Hlk201921954]Table 4.9: Commonly Recommended Strategies for Sustaining ZEPRS
	Strategy
	Description

	Government funding for ZEPRS
	Inclusion of ZEPRS in the national health budget to ensure dedicated financial support

	Public-private partnerships
	Collaborations with private sector stakeholders to supplement donor and government resources

	Onsite technical support
	Deployment of trained IT staff at facility level to provide real-time troubleshooting assistance

	Continuous training and certification programs
	Regular capacity building for healthcare workers with certification in digital health systems

	Infrastructure investment
	Installation of backup power systems and improvement of internet connectivity in remote areas

	Integration with other national health information systems
	Linking ZEPRS with systems like SmartCare to ensure data interoperability and reduce duplication



Source: Author, 2025
These recommendations are founded on an understanding by stakeholders that the long-term viability of ZEPRS will depend not only on obtaining funding from external sources, but also on fundamental change. Establishing permanent funding, establishing human and technical capacity, and establishing ZEPRS as part of the broader health information system are all essential for establishing a viable and efficient system. Together, the quantitative data and stakeholder suggestions provide policymakers and implementing partners with a roadmap for enhancing ZEPRS through strategic investment, institutional alignment, and operating stability.
[bookmark: _Toc201938833]Also, certain policymakers advocated for the integration of ZEPRS into the national eHealth plan of the country to facilitate harmonization with the country's broader digital health initiatives. One IT officer stated, "Interoperability with other platforms is required so that we do not duplicate efforts or data." Another policymaker chimed in, "We have to have good governance frameworks to protect data privacy and security as we network systems." A health manager said, "We need continuous support and training for users to ensure that the system is used maximally." Over one respondent stressed, "Frontline health professionals must be valued as partners in strengthening systems, not just as users." A clinical officer added, "Getting healthcare workers involved early in the design phase allows us to infuse real issues we face on a daily basis and improve adoption." These sentiments collectively underscore the necessity of harmonized, user-centered processes to enable ZEPRS improvement and sustainability.
4.7 Chapter Summary
This chapter presented evidence on ZEPRS long-term impact and sustainability in Lusaka District. The result showed that ZEPRS is widely utilized and valued by healthcare workers for improving patient record-keeping, clinical decision support, and infant and maternal health outcomes. Its sustainability is, nonetheless, threatened by the power outages, connectivity challenges, inadequate training, staff resistance, and dependency on donor financial assistance. While most of the respondents were in support of extending ZEPRS to a national level, they stressed government funding, public-private partnerships, technical aid, investment in infrastructure, and integration of systems. In general, the findings highlight ZEPRS efficacy but underscore the need for strategic policy and operational transformation to guarantee long-term viability.
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[bookmark: _Toc201938834][bookmark: _Toc201938835]CHAPTER FIVE: DISCUSSION OF FINDINGS
5.1 Introduction
[bookmark: _Toc201938836]This chapter discusses the key findings from the study on the long-term impact and sustainability of the Zambia Electronic Perinatal Record System (ZEPRS) in improving maternal and neonatal health in Lusaka District. The findings are discussed under the main research objectives, integrating both descriptive insights and the inferential statistical analyses (logistic and linear regression, as well as chi-square tests) conducted in Chapter Four. The chapter concludes with practical recommendations, study conclusions, and suggestions for future research.
5.2 Demographic Profile of Respondents
Demographic characteristics among the respondents showed a well-educated, experienced, and professionally diverse population of participants. The dominance of nurses and midwives constituting more than half of the sample is indicative of the clinical context of maternal and neonatal health care in which these occupational groups are at the frontline of healthcare delivery. Their central role in the application of ZEPRS is valuable to the research outcome as they directly and continuously engage with the system. Their addition as doctors, IT personnel, policymakers, and health information officers presented a diverse picture of the functionality and sustainability of the system.
[bookmark: _Toc201938837]All participants worked for over five years in maternal and neonatal care, which means their views and perceptions are founded on long years of professional practice. This broad experience lends credibility to their views on the effectiveness and limitations of ZEPRS. Additionally, the educational level of the respondents also lends credibility to the reliability of information in that nearly 90% had a diploma or higher, with a high proportion having bachelor's and master's degrees. The gender and age mix is also the same as that of maternal health workforces where female professionals are overrepresented. This in-depth demographic profile offers a solid foundation for the interpretation of the findings and situates the research within a real-life healthcare environment.
5.3 Contribution of ZEPRS to Maternal and Neonatal Health Outcomes
[bookmark: _Hlk201916327]The findings of this study present unequivocal proof that the Zambia Electronic Perinatal Record System (ZEPRS) has brought significant and measurable improvement in maternal and neonatal health outcomes in Lusaka District. Using quantitative and qualitative evidence, the findings specify how ZEPRS has enhanced the efficiency, quality, and safety of care provided to mothers and babies. The data collected from the health providers show strong patterns of system utilization and extensive endorsement of its benefits, and these are supported by both quantitative proof and global and local literature concerning EHR benefits in low resource settings.
One of the determining factors of the effectiveness of ZEPRS is the rate of usage among the health professionals. It was discovered that 62 percent of the health staff employ ZEPRS daily, while 22 percent employed it on a weekly basis. This high frequency of use is important because it implies that ZEPRS has transcended being a trial or pilot platform and has rather become a core element of daily clinical work routines in Lusaka's neonatal and maternal care. This level of uptake will appeal not only to the presence of the system but also to its operational usefulness as perceived by care providers in the trenches. 
The literature is very much in support of the observation that sustained use of digital systems is an important marker of acceptance and embedding. For instance, Blaya et al. (2010) identify widespread use of EHRs as a key indicator of system success and an impetus for better health outcomes. Similarly, the World Health Organization (2016) emphasizes that the emancipatory potential of digital health technologies is only realized if such systems are embedded in clinical practice to a great extent. To that degree, rates of use reported in Lusaka suggest that ZEPRS is not only well used but has achieved a degree of institutionalization within Zambia's system of maternal health.
Beyond use, the study further found that ZEPRS has led to actual gains in significant domains of clinical practice. Health care professionals overwhelming reported that the system enhanced patient record keeping, gave faster access to patient information, enhanced clinical decision making, supported outcomes monitoring, and helped minimize medical errors. These benefits were consistently reported and uniform across professional groups and facilities. Such findings agree with the general literature. Fraser et al. (2005) have shown that electronic medical records in low resource environments enable the early detection of risk pregnancies, thereby enabling early intervention and mortality decrease. 
Odhiambo Otieno (2005), in her study on Kenyan clinics, found that computerized systems significantly improved patients' data quality and availability, enhancing maternal and childcare services. In the case of Lusaka, health workers also indicated that ZEPRS allowed them to identify risk factors such as prior complications, which allowed them to make better clinical decisions and manage cases with greater precision.
To further assess system, use and perceived benefits relationship quantitatively, in this research linear regression analysis was applied. The objective was to explore whether system frequency of use of ZEPRS could statistically forecast enhanced maternal and neonatal well-being outcomes as perceived by health professionals. The model was found to be statistically significant (R squared equals 0.39, p less than 0.001), and a positive coefficient indicated that higher frequencies of system use were associated with higher perceived effectiveness. In other words, the more often healthcare professionals used ZEPRS, the higher the chances that they would report improvement in clinical decision-making, continuity of care, and patient safety. This finding presents solid empirical evidence to support the qualitative findings and suggests that ZEPRS is not just popular in theory but also effective in practice. These results also confirm that the benefits perceived by the system are more than anecdotal but are systematically linked to how frequently it is used, confirming the importance of promoting its routine and general use.
Qualitative data generated from interviews and open-ended questions added context and richness to these findings. Health staff explained ZEPRS's capacity to improve the continuity of care between delivery, antenatal, and postnatal services. They noted that ZEPRS facilitated instant access to a mother's medical record across facilities, even upon referral. This ability to acquire full patient data at the time of care reduced duplication of services, saved time, and ensured highest diagnostic precision. These benefits align with Scott and Mars (2015), who noted that EHRs fill gaps in ruptured maternal care systems. In Zambia, where patients are likely to switch from one facility to another along the continuum of maternal care, this digital link is an important advancement. 
The panel mentioned that ZEPRS facilitated coordination of referrals by offering shared access to clinical records so receiving facilities can prepare in advance before the patient presents. This echoes a challenge typically assigned in the literature, particularly by Oluoch et al. (2012), who attributed fragmentation of data systems in sub–Saharan Africa as an effective barrier to integrated maternal care. The experience in Lusaka therefore provides fresh evidence that ZEPRS can cross such systemic gaps.
The second major benefit discovered in the study was reducing medical mistakes and improving the safety of patients. Health professionals such as ZEPRS included specific decision-support features like real-time reminders, delayed test or appointment reminders, and contraindicated drug alerts in describing it as essential to reduce the chances of misdiagnosis and other mistakes. A few participants gave instances of situations when ZEPRS had allowed them to pick up on issues that would otherwise have been missed using paper records. These reports breathe life into Bates et al.'s (2001) argument that computerized medical records reduce clinical risks by enabling safer decision making. What is unique about the Zambian experience is that such theoretical benefits were realized in practice, not merely in high-tech hospitals but in resource-strapped urban clinics.
But despite these notable advancements, the study also found that the advantages of ZEPRS did not find their way to all its users equally. Some older health practitioners were not at ease with using the system and preferred the traditional paper-based records. This finding agrees with that of Mutale et al. (2014), where they noted that computerized system resistance in Zambia had a propensity to arise out of low digital literacy levels and poor post implementation support. This is an implication that even though ZEPRS is sound from the functional perspective, its full effectiveness will depend on consistent investment in capacity development and training to ensure all users of the system are confident and capable of utilizing the system.
[bookmark: _Toc201938838]In summary, the evidence obtained in this study overwhelmingly shows that ZEPRS has contributed immensely towards improved maternal and neonatal outcomes in Lusaka District. Its contribution is realized in the sense of timely access to complete patient records, enhanced risk detection, enhanced decision making, reduction of errors, and care coordination. These advantages are not only seen benefits, but they have evidence from statistical analysis and real field experience on the part of frontline health workers. Although the impact of the system is largely positive, the research also points to the need to deal with inequality in user take-up and technical support in ensuring the benefits of ZEPRS are maximally and equally achieved. Taken together, these findings support international research on the effectiveness of EHRs but provide new, localized information critical to policymakers and health systems planners interested in expanding electronic health systems in Zambia and beyond.
5.4 Challenges and Barriers to the Sustainability of ZEPRS
While the Zambia Electronic Perinatal Record System (ZEPRS) has demonstrated measurable improvements in maternal and neonatal healthcare delivery, the findings of this study also revealed a complex set of structural, technical, human, and financial barriers that pose significant threats to its long-term sustainability. These challenges reflect trends documented in global literature concerning electronic health record (EHR) systems in low resource environments but also provide unique insights specific to the Zambian context. The study’s findings, drawn from both qualitative and quantitative data, including chi square and logistic regression analyses, offer a comprehensive understanding of the real-world limitations facing ZEPRS in Lusaka District.
The most reported obstacle was the frequent and unpredictable power outages that affect many public health facilities in Zambia. Sixty eight percent of the respondents cited power interruptions as a major constraint to the consistent use of ZEPRS. This challenge echoes the literature’s repeated emphasis on the need for stable electricity in sustaining digital health systems. Studies by Mutale et al. and Odhiambo Otieno have long established that unreliable electricity remains a persistent limitation to the adoption of electronic health solutions across Africa. However, this study expands upon those findings by showing that power outages disproportionately impact lower-level facilities that lack backup power sources such as solar panels or generators. Respondents from clinics located in peri urban or informal settlements highlighted how prolonged blackouts rendered the ZEPRS system unusable, thereby forcing a temporary reversion to paper-based documentation. This scenario not only disrupts workflow but also compromises data consistency and long-term record accuracy. These insights suggest that infrastructural inequities within Zambia’s health system must be addressed if digital health systems like ZEPRS are to be sustainable and inclusive.
Internet connectivity was the second most cited challenge, with 63 percent of respondents reporting frequent disruptions in network access. These findings are in line with research by Fraser et al. and Scott and Mars, who noted that poor digital infrastructure is a common bottleneck in the expansion of electronic health records in sub–Saharan Africa. In the Zambian context, poor connectivity not only causes delays in patient data retrieval but also inhibits real time decision making and data sharing between facilities.
The qualitative findings indicated that some health workers became demotivated or frustrated due to the lag time in accessing patient files, often resulting in a preference for paper-based alternatives during network downtimes. This has significant implications for clinical safety and workflow efficiency. These issues are not theoretical, they were observed in the everyday realities of maternal and neonatal care, where time sensitive decisions often determine life or death. The data thus point to a critical need for investment in telecommunications infrastructure that is designed specifically for the health sector, especially in urban and peri urban centers that carry the largest maternal care burdens.
Inadequate training and limited digital literacy among healthcare staff emerged as another significant barrier to system sustainability. Fifty seven percent of respondents reported that insufficient orientation and a lack of continuous professional development affected their ability to use ZEPRS effectively. These concerns were especially prominent among older health workers, many of whom expressed discomfort with using computer-based systems. This digital divide is not unique to Zambia but is an acknowledged issue in broader health informatics literature. Both Mutale et al. and Ngabo et al. emphasized that digital health interventions require sustained capacity building to remain viable. The present study contributes to this discourse by emphasizing the compounding effect of age-related digital exclusion. Interviews revealed that older healthcare workers were more likely to defer to younger colleagues for ZEPRS tasks or bypass the system entirely during busy shifts. This dynamic weakens the intended universality of electronic systems and suggests that ongoing, targeted training programs must form part of ZEPRS’s long term strategy to ensure equitable usage and prevent knowledge dependency on a select few staff members.
Another deeply rooted issue uncovered by the study is ZEPRS’s reliance on external funding. Forty nine percent of respondents expressed concern that the system may not be sustained without continued donor support. This perception reflects the reality of many digital health projects across low- and middle-income countries, which are often initially donor driven but struggle with long term integration into national health budgets. The World Health Organization and researchers like Blaya et al. have highlighted that many digital health systems in the Global South fail to transition from donor dependency to domestic ownership. The logistic regression analysis conducted in this study provided additional insight into this concern. Funding challenges emerged as the most significant predictor of the belief that ZEPRS is unsustainable without donor support, with an odds ratio of 4.81 and a p value of 0.001. This means that respondents who cited funding as a barrier were nearly five times more likely to doubt the system’s long-term viability. Such a strong association underscores the importance of embedding ZEPRS within Zambia’s national health financing framework. Without stable and predictable funding, even the most well-designed systems risk stagnation, disrepair, or abandonment.
Resistance to change and continued attachment to paper based systems also surfaced as a notable human factor undermining ZEPRS’s sustainability. While the system has been widely accepted by many users, a subset of healthcare professionals, especially those with longer service years, still preferred manual methods. This attitude is consistent with the literature, where human resistance is commonly cited as a barrier to digital health adoption. Tilahun and Fritz argued that without robust change management strategies, resistance to digital transformation can persist long after implementation. In this study, respondents linked their reluctance not just to individual habits but also to systemic challenges, including infrequent training and delayed response to technical faults. Participants from several facilities reported that unresolved technical issues, such as freezing screens or failed logins, led some staff to stop using ZEPRS altogether. These findings illustrate that resistance is not merely a product of technophobia, but often a rational response to operational unreliability and a lack of user support.
System downtime and technical glitches were also highlighted as recurring frustrations by 61 percent of respondents. These included unplanned shutdowns, software freezing, and difficulties with data synchronization between facilities. Similar challenges have been documented by Fraser et al. and Scott and Mars, who noted that such technical breakdowns, though common in low resource environments, seriously compromise the effectiveness of digital health systems. The current study adds to this literature by capturing the lived experiences of ZEPRS users in Lusaka District. Respondents reported that these disruptions created service backlogs, led to duplicate entries, and ultimately reduced confidence in the system’s reliability. For maternal and neonatal services, where timely and accurate recordkeeping is critical, these issues are not mere inconveniences but potential contributors to clinical error and inefficiency.
The need for specialized technical support also emerged as a crucial issue. Many participants reported that they lacked access to onsite IT personnel, forcing them to delay care or bypass ZEPRS altogether during system errors. The chi square test conducted in this study revealed a statistically significant association between professional role and frequency of technical issues, with a chi square value of 21.83 and a p value of 0.009. Specifically, nurses and midwives, who are the primary users of ZEPRS, were significantly more likely to report frequent system failures than doctors or IT staff. This result points to the urgent need for deploying dedicated technical support staff within clinical environments, especially in maternal health units. Doing so would not only enhance user confidence but also reduce the operational burden on non-technical healthcare staff, thereby improving both system uptime and clinical outcomes.
[bookmark: _Toc201938839]Concisely, this study highlights that sustaining ZEPRS in Lusaka District entails overcoming not just technical but financial, infrastructural, and human resource limitations. The most significant hurdles include power outages, poor internet, insufficient training, and reliance on donor funding. These were validated as useful predictors of system sustainability through statistical tests. For long-term sustainability, there must be a systems thinking strategy that incorporates infrastructure investment, continuous capacity building, guaranteed financing, and harmonized policy support.
5.5 Strategies and Policy Recommendations for Scaling Up ZEPRS Sustainability
The findings of this study show strong policymaker and health worker support for national scale-up of ZEPRS, with 81% of respondents stating that they would approve of broader implementation of the system. This enthusiasm is tempered, however, by prevalent concern regarding the financial sustainability of ZEPRS. Over half of the participants, at 54%, indicated that ZEPRS would not be sustainable without continued donor support, with only 19% of the opinion that the system could be maintained independently of external funding. This divide demonstrates a clear tension between perceived utility of ZEPRS and uncertainty about its medium-term to long-term viability under current funding structures.
Literature supports the need for sustainable and plural financing models in digital health systems. Work by Blaya et al. (2010) and the World Health Organization (2016) identifies the vulnerability of eHealth systems that are funded primarily using donor funds. This study goes one step further in demonstrating the priority articulated by Zambian stakeholders for the incorporation of ZEPRS into the national health budget. Partners emphasized that direct government funding would not just boost system ownership but also provide a more secure and predictable financial basis to underpin operations. This aligns with broader guidance on incorporating digital health initiatives into national planning and fiscal frameworks to underpin continuity beyond donor project cycles.
Respondents also proposed public-private partnerships as a feasible solution to enhancing financial and operational sustainability. Literature, as evident in works by Scott and Mars (2015), concurs with the proposition that collaboration with private sector entities can bring innovation, investment, and technical capability to public health systems. In this study, respondents felt that such partnerships alleviate fiscal strain on government budgets while promoting shared responsibility and innovation in system development.
Addressing human resource constraints, the study faced universal support for the placement of on-site technical staff at health facilities. The recommendation is informed by user experience with delays in system maintenance and troubleshooting that were reported to significantly compromise ZEPRS function. The findings are consistent with the literature's emphasis on the importance of local technical support in enhancing user satisfaction and ensuring system reliability. The suggestion of continuous training programs with formal certification also reinforces the need to build digital competencies among health professionals. Mutale et al. (2014) and Tilahun and Fritz (2015) argue that digital literacy is not one-time intervention, but a process required for effective and fair EHR use. The study participants supported structured capacity-development activities to bridge skill gaps, especially among older and less digitally savvy personnel.
Development of infrastructure was yet another major theme that emerged. Participants recommended the availability of backup power sources and increased internet connectivity, particularly to rural and peri-urban facilities where infrastructural issues are more serious. This recommendation is consistent with findings by Fraser et al. (2005) and Odhiambo-Otieno (2005), who emphasize the supportive role of stable infrastructure in promoting electronic health systems. The Zambian case highlights the unevenness of such infrastructure and the need for focused investment to allow all facilities to substantively interact with digital health innovations like ZEPRS.
System integration was also strongly emphasized, with stakeholders demanding the interoperability of ZEPRS with other national health information systems like SmartCare. This aligns with global best practice, which calls for integrated and harmonized eHealth environments to reduce duplication and enhance data quality. Literature evidence by Ngabo et al. (2012) and WHO (2016) confirms the view that having fragmented digital platforms is not good for efficiency and complicates clinical workflows. The recommendation of this study to consolidate systems reflects an understanding of the practical challenges of many disconnected platforms and affirms the need for strategic alignment between digital health programs.
In addition, several respondents noted the importance of involving frontline health professionals in the ongoing design and development of digital systems. Their view is supported by user-centered design principles espoused in the literature, which demand that end-users be engaged in developing tools they are meant to use. The Zambian example gives this argument credibility by demonstrating that participatory design fosters ownership, system relevance, and staff acceptance. As identified in this study, where healthcare workers are engaged early and intensively in system design, they are more likely to adopt and sustain use over time.
Lastly, data privacy issues and governance structures were also raised. Both policymakers and technical staff underscored the importance of having clear regulatory standards to offer secure access to patient information and ethical handling of electronic records. This aligns with global discussion of data protection in digital health, where robust governance arrangements are considered essential to maintain public trust and compliance with ethical standards. Participants considered the integration of data privacy frameworks into system design as a key component of sustainable and responsible digital health adoption.
[bookmark: _Toc201938840]In sum, the policy suggestions and solutions drawn out in this study reinforce the literature's emphatic calls for complex and context-specific solutions to digital health sustainability. Whether through financial integration and public-private partnerships, investment in infrastructure, or human resource capacity building, the findings emphasize that ZEPRS sustenance is a multilateral undertaking. 
5.6 Conclusion
The study sought to evaluate the effectiveness and sustainability of the Zambia Electronic Perinatal Record System (ZEPRS) in the long term to improve maternal and neonatal health in Lusaka District. The findings indicate that ZEPRS has been instrumental in enhancing clinical efficiency, patient tracking, and decision making among clinicians. The extent to which the system was integrated into daily workflows, especially in maternal and neonatal units, shows great acceptability and practical usefulness among users. Frequent use was associated statistically with higher perceptions of system effectiveness, confirming that digital health innovations such as ZEPRS can provide real value to the provision of health services when well-integrated into daily practice.
The study also, however, documents a list of chronic impediments that are threats to the long-term sustainability of ZEPRS. These are infrastructural deficits in the form of intermittent power outages, unreliable internet connectivity, and inadequate hardware in some health facilities. Additionally, this is complemented by human resource deficits, particularly in the form of limited digital literacy within health workers as well as a lack of regular, overarching staff training programs. Financial concerns also remain a key concern, including persistent reliance on external donor funding without reciprocal long term domestic budget appropriation. Importantly, logistic regression and chi square analyses confirmed that such issues are not anecdotal nor attitudinal but statistically significant predictors of sustainability concerns and confidence levels within the system among users.
Other than financial and technical hurdles, the study comes across with several institutional and operational barriers that hinder full integration of ZEPRS. Weak policy structures and sporadic compliance with online health standards have questioned system leadership and continuity. Furthermore, the lack of clearly described responsibilities and accountability measures among stakeholders tends to lead to fragmented implementation. Inadequate communication in other situations among facility level users and national decision makers increases this gap by restricting feedback loops and chances for system improvement. The conclusions imply the need for more tight institutional alignment and collective vision to make ZEPRS an integrated part of the overall health information system in Zambia.
At the same time, though, the research indicates mass but qualified support among the critical stakeholders in favor of ZEPRS' national rollout. Policy makers, health professionals, and digital health leaders generally acknowledge the benefits of the system to enhance service delivery, amalgamate data streams, and promote clinical outcomes. But they all demand greater domestic investment, enhanced infrastructure, ongoing user capacity development, and institution ownership in a bid to ensure effective and sustained implementation. Stakeholders maintained local dedication and consistent government leadership would be required, or else donor-initiated endeavors like ZEPRS would come to a halt or fall apart as soon as external funding dried up.

Policy implications from this study provide an unambiguous roadmap to scale and sustain ZEPRS across the country. These include promoting public-private partnerships for mobilizing capacity and resources, ensuring interoperability of the system with other national digital platforms, and creating user-friendly tools from frontline healthcare needs. 
5.7 Recommendations
Based on the study findings, the following recommendations are proposed to improve the sustained effectiveness, sustainability, and scale up of ZEPRS in Zambia:
1. Make ZEPRS part of the national health budget to reduce reliance on donor funding and ensure long-term operational security.
2. Invest in digital infrastructure, with a focus on under-resourced rural and peri-urban health facilities. Prioritize the provision of stable electricity, internet reliability, and alternative power sources like solar energy.
3. Institutionalize continuous digital training by incorporating ZEPRS training into pre-service and in-service training for healthcare workers, prioritizing older staff and low literacy groups.
4. Employ local technical support personnel at the district and facility level to provide on-call system maintenance, troubleshooting, and user support.
5. Increase interoperability through the integration of ZEPRS with other digital health platforms like SmartCare and DHIS2 to avoid duplication and facilitate data harmonization across the health system.
6. Promote public private partnerships to access more resources and expertise, especially for infrastructure, system development, and innovation.
7. Engage end users in system design and improvement, so that digital solutions meet the day-to-day operational needs of health workers and foster ownership.
8. Establish data governance and privacy frameworks that ensure patient confidentiality and ethical handling of health data in line with national and international standards.
9. Continuously monitor and evaluate the adoption of ZEPRS to assess performance, address emerging issues, and calibrate the system to evolving user and facility needs.
10. Promote change management interventions, including sensitization campaigns, to build user confidence and minimize resistance to computerization.
[bookmark: _Toc201938841]5.8 Area for Future Research
While this study has provided critical data on ZEPRS functionality and sustainability in Lusaka District, further research is required to establish its applicability and impact in diverse settings in Zambia. Future research must prioritize evaluation of the feasibility and effectiveness of scaling up ZEPRS to rural and remote districts where infrastructural and human resource limitations are likely more pronounced. Lastly, cost benefit studies of electronic compared to paper-based systems over time would allow policymakers to be better informed when making decisions about national investments in health information systems. Examination of patient and community attitudes towards digital health technologies would also permit a more complete understanding of the socio-cultural dimensions of digital take up in maternal and neonatal healthcare.
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[bookmark: _Toc189132587][bookmark: _Toc201938843]Appendix I: Questionnaire 
Assessing the Long-Term Impact and Sustainability of ZEPRS in Strengthening Maternal and Neonatal Healthcare
Section A: Demographic Information
1. What is your age?
a. 20-30					[   ]
b. 31-40					[   ]
c. 41-50					[   ]
d. 51 and above				[   ]
2. What is your gender?
a. Male					[  ]
b. Female					[  ]
c. Other					[  ]
3. What is your highest level of education?
a. Certificate					[   ]
b. Diploma					[   ]
c. Bachelor’s Degree				[   ]
d. Master’s Degree				[   ]
e. PhD					[   ]
f. Other Specify: ____________
4. What is your profession?
a. Doctor					[   ]
b. Nurse/Midwife				[   ]
c. Health Information Officer		[   ]
d. IT Personnel				[   ]
e. Policy Maker				[   ]
f. Other Specify: ____________

5. How many years of experience do you have in maternal and neonatal healthcare?
a. Less than 1 year				[   ]
b. 1-5 years					[   ]
c. 6-10 years					[   ]
d. More than 10 years			[   ]
Section B: Effectiveness of ZEPRS
6. How frequently do you use ZEPRS in your work?
a. Daily					[   ]
b. Weekly					[   ]
c. Monthly					[   ]
d. Rarely					[   ]
e. Never					[   ]
7. Has ZEPRS improved the quality of maternal and neonatal healthcare services in your facility?
a. Strongly Agree				[   ]
b. Agree					[   ]
c. Neutral					[   ]
d. Disagree					[   ]
e. Strongly Disagree				[   ]
8. How would you rate ZEPRS' impact on antenatal care record-keeping?
a. Very Effective				[   ]
b. Effective					[   ]
c. Neutral					[   ]
d. Ineffective					[   ]
e. Very Ineffective				[   ]

9. What are the main benefits of using ZEPRS? (Select all that apply)
a. Improved patient record-keeping				[   ]
b. Faster retrieval of patient data				[   ]
c. Better clinical decision-making		    		[   ]
d. Reduction in medical errors					[   ]
e. Enhanced monitoring of maternal and neonatal outcomes 	[    ]
f. Other Specify: ____________
Section C: Challenges and Barriers
10. What are the main challenges in using ZEPRS? (Select all that apply)
a. Power outages							[    ]
b. Internet connectivity issues					[    ]
c. Lack of proper training					[    ]
d. Resistance from staff						[    ]
e. Inadequate funding						[    ]
f. Other Specify: ____________
11. How often do you experience technical challenges with ZEPRS?
a. Very Frequently						[    ]
b. Frequently							[    ]
c. Occasionally							[    ]
d. Rarely								[    ]
e. Never								[    ]
12. What measures do you think could improve the functionality of ZEPRS? (Open-ended)…………………………………………………………………………………..
…………………………………………………………………………………………
Section D: Sustainability and Policy Recommendations
13. Do you think ZEPRS is sustainable in the long term without donor funding?
a. Yes								[   ]
b. No								[   ]
c. Not Sure							[   ]

14. What policies or strategies should be implemented to enhance the sustainability of ZEPRS? (Open-ended)……………………………………………………………………
………………………………………………………………………………………..
15. Would you recommend ZEPRS for national expansion across all health facilities?
a. Yes								[    ]
b. No								[    ]
c. Not Sure							[    ]

Thank you for your participation! Your responses are valuable in assessing and improving ZEPRS for maternal and neonatal healthcare in Zambia.
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Section A: General Background Information
1. Can you briefly introduce yourself and describe your role in maternal and neonatal healthcare?
2. How long have you been working with ZEPRS, and in what capacity?
3. What is your experience with electronic health record systems in general?
Section B: Effectiveness of ZEPRS
4. How frequently do you use ZEPRS in your daily work?
5. In what ways has ZEPRS improved the quality of maternal and neonatal healthcare in your facility?
6. Have you observed any specific cases where ZEPRS contributed to better patient outcomes? Can you describe them?
7. How effective has ZEPRS been in antenatal care record-keeping and patient monitoring?
8. Do you think ZEPRS has enhanced clinical decision-making? Why or why not?
Section C: Challenges and Barriers to ZEPRS Implementation
9. What are the major challenges you have encountered while using ZEPRS?
10. Are there any technical issues (e.g., system downtime, data loss, connectivity problems) that have affected its efficiency?
11. How do healthcare workers perceive and adapt to the use of ZEPRS in their workflow?
12. Do you think healthcare staff have received adequate training on ZEPRS? If not, what areas need improvement?
13. Are there any cultural or organizational barriers that have affected the adoption and use of ZEPRS in your facility?
Section D: Sustainability of ZEPRS
14. In your opinion, is ZEPRS financially sustainable in the long term? Why or why not?
15. How reliant is ZEPRS on donor funding, and what impact would withdrawal of funding have on its operations?
16. What steps do you think should be taken to ensure ZEPRS is fully integrated into Zambia’s national health system?
17. How can government policies support the sustainability and scalability of ZEPRS?
18. What role do private sector partnerships and external stakeholders play in sustaining digital health interventions like ZEPRS?


Section E: Recommendations for Improvement
19. What improvements would you suggest to enhance the functionality and impact of ZEPRS?
20. How can training programs be enhanced to increase the adoption and effective use of ZEPRS among healthcare workers?
21. What technological upgrades or innovations do you think could strengthen ZEPRS and its integration into the national health system?
22. What additional features or tools would you like to see incorporated into ZEPRS to improve service delivery?
23. In your opinion, should ZEPRS be expanded to more healthcare facilities across Zambia? Why or why not?

















I appreciate you sharing your knowledge and perspectives. Your suggestions for improving ZEPRS's efficacy and sustainability will be greatly influenced by your feedback.





















Frequency of Use Among Respondents 

Percentage (%)	
Daily	Weekly	Monthly	Rarely/Never	0.62	0.22	0.1	0.06	


Frequency (n=150)	
Very frequent	Frequent	Occasionally	Rarely/Never	33	59	45	13	Percentage (%)	Very frequent	Frequent	Occasionally	Rarely/Never	0.22	0.39	0.3	0.09	
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