
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative 

Commons Attribution 4.0 International License (CC BY-NC 4.0) 

 

 

 
International Journal of Scientific Research in Computer Science, Engineering and 

Information Technology 

ISSN : 2456-3307 
 

Available Online at : www.ijsrcseit.com 

doi : https://doi.org/10.32628/IJSRCSEIT 
  

 

 

 

 

 

591 

A Conceptual Model for Hybrid Telemedicine Deployment in 
Faith-Based Health Programs Across Sub-Saharan Africa 

 

Leesi Saturday Komi1, Ernest Chinonso Chianumba2,  Adelaide Yeboah Forkuo3, Damilola Osamika4, 

Ashiata Yetunde Mustapha5 

1Independent Researcher, Berlin, Germany  
2Data Analyst, Dozie & Dozie’s Pharmaceuticals Limited, Nigeria  

3Independent Researcher, USA  
4Department of Environmental Health, Margaret Mosunmola College of Health Science and 

Technology, Nigeria  
5Kwara State Ministry of Health, Nigeria  

Corresponding Author: komileesi@gmail.com  

 

A R T I C L E I N F O 
 

A B S T R A C T 

Article History: 

Accepted:  10 July 2023 

Published: 24 July 2023 

 

 Access to quality healthcare in Sub-Saharan Africa remains a significant 

challenge, particularly in rural and low-resource settings. Faith-based 

organizations (FBOs) have long played a pivotal role in delivering healthcare 

services across the region, often operating in areas underserved by public health 

systems. With the rise of digital health innovations, hybrid telemedicine—an 

integration of synchronous (real-time) and asynchronous (store-and-forward) 

modalities—presents a promising approach to strengthen the healthcare capacity 

of faith-based programs. This paper presents a conceptual model for deploying 

hybrid telemedicine in faith-based health programs across Sub-Saharan Africa, 

grounded in systems thinking and community-centered design. The proposed 

model integrates key components such as teleconsultation, electronic health 

records, mobile diagnostics, digital referral systems, and remote training for 

health workers. It leverages existing FBO infrastructure and community trust to 

ensure acceptability, accessibility, and sustainability. Core enablers include 

solar-powered digital tools, community health workers as digital intermediaries, 

and partnerships with national health systems to facilitate interoperability and 

policy alignment. The model is informed by a systematic review of existing 

telemedicine initiatives in the region and qualitative insights from practitioners 
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within FBO networks. Findings highlight that while pilot telemedicine programs 

have demonstrated potential, scale-up remains limited due to fragmented 

governance, digital literacy gaps, and infrastructure constraints. However, FBOs 

provide a unique opportunity to anchor such innovations in socially accepted 

and ethically guided frameworks. This conceptual model underscores the 

importance of integrating local values, trust-based relationships, and adaptive 

technologies to enhance healthcare delivery. By aligning telemedicine 

innovation with the spiritual, cultural, and operational context of faith-based 

healthcare delivery, the model advances a scalable, inclusive framework for 

digital health transformation in Africa. Future research should focus on piloting 

and evaluating the model in diverse faith-based settings to assess feasibility, 

impact, and scalability. 

Keywords: Hybrid Telemedicine, Faith-Based Health Programs, Sub-Saharan 

Africa, Digital Health, Conceptual Model, Healthcare Access, Community 

Health Workers, Teleconsultation, Digital Infrastructure, Health System 

Integration. 

 

1.0.  Introduction 

Sub-Saharan Africa grapples with significant healthcare challenges characterized by inadequate access to quality 

medical services, a critical shortage of trained health professionals, under-resourced health infrastructure, and a 

high prevalence of both communicable and non-communicable diseases. Rural populations are particularly 

affected, often facing considerable barriers to healthcare, including the need to travel long distances to access 

necessary services. Such systemic barriers exacerbate issues like delayed diagnoses, fragmented care, and elevated 

preventable morbidity and mortality rates (Manyazewal et al., 2023; Manyazewal et al., 2021). The integration of 

faith-based organizations (FBOs) has emerged as a vital component in addressing these healthcare gaps by 

leveraging community trust and established networks to provide healthcare in underserved areas (Kagawa et al., 

2012). 

FBOs play a crucial role in the healthcare landscape of Sub-Saharan Africa, fulfilling a substantial share of health 

service delivery, especially in regions where governmental resources are scarce. Their historical involvement in 

health service provision has positioned them well to meet the needs of marginalized communities. Research 

indicates that in some countries, FBOs provide up to 70% of health services, although the accuracy of these figures 

can be challenging to validate due to methodological inconsistencies in studies (Kagawa et al., 2012). Furthermore, 

the collaboration between these organizations and governmental agencies underscores the growing dependence 

of public health systems on FBO capabilities to advance healthcare outreach and ensure access to essential services 

(Muhoja, 2023). Thus, FBOs have evolved into indispensable allies in the public health sphere, particularly during 

crises or when formal health services are lacking. 

The introduction of telemedicine presents a transformative opportunity to extend the reach of healthcare provided 

by FBOs. Utilizing digital platforms for remote consultations can enhance access to medical services, especially in 

areas with limited healthcare providers and infrastructure. This is particularly critical in regions with fluctuating 

internet access and power shortages, where a hybrid telemedicine model combining synchronous and 

asynchronous communication can enable timely intervention for acute cases while accommodating routine 

consultations at the provider’s convenience (Olu et al., 2019; Ekwegh et al., 2023). The potential for telemedicine 
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to reduce geographical barriers is significant; it allows FBOs to provide care to remote populations, thereby 

improving health outcomes and continuity of care (Stam, 2022; Manyazewal et al., 2021). 

The proposed model for integrating hybrid telemedicine systems into faith-based health programs aims to 

capitalize on the existing strengths of FBOs. The model would provide a framework for policymakers and health 

leaders to co-design and implement telehealth solutions that are tailored to the unique challenges of the region 

while enhancing the sustainability and inclusiveness of health services. By articulating critical components, 

enabling factors, and pathways for implementation, this conceptual framework contributes to the discourse on 

digital health transformation in Africa, emphasizing the pivotal role of faith-based actors in enhancing equitable 

healthcare access (Ndlovu-Teijema et al., 2021; Ngoc et al., 2018). Therefore, through strategic partnerships and 

innovative solutions, FBOs can significantly influence the trajectory of healthcare access and delivery across Sub-

Saharan Africa. 

 

2.1.  Background and Literature Review 

Telemedicine is increasingly recognized as a critical solution to the healthcare delivery challenges faced in Sub-

Saharan Africa, characterized by geographic vastness, infrastructural deficits, and uneven distribution of 

healthcare professionals that impede timely access to quality care. The continent has seen the adoption of 

telemedicine in various forms to address these systemic gaps, particularly through projects like the Pan-African 

e-Network, which connects hospitals across Africa to Indian healthcare institutions. These initiatives primarily 

focus on specialist consultations, radiology services, and education for health professionals in remote areas, 

confirming the feasibility of employing digital platforms in overcoming spatial and human resource constraints 

(Newlin et al., 2011; Widmer et al., 2011; Nicol et al., 2022). 

The recent expansion of the telehealth landscape, driven by increased mobile technology penetration, greater 

internet access, and investments in digital health, has further transformed healthcare delivery. Mobile health 

(mHealth) interventions have leveraged SMS and application-based communications to enhance health education, 

facilitate medication adherence, track maternal health, and support disease surveillance. Additionally, 

synchronous telemedicine using live video and audio has allowed real-time consultations in urban and peri-urban 

settings, while asynchronous methods, such as the store-and-forward technologies for diagnostic imaging and 

patient histories, enable expert reviews in specialties like dermatology and radiology (Shroff et al., 2018; Olu et 

al., 2019). Telemedicine service adoption implementation framework presented by Adenuga, Iahad, & Miskon, 

2020, is shown in figure 1. 

 
Figure 1: Telemedicine service adoption implementation framework (Adenuga, Iahad, & Miskon, 2020). 
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Despite these advancements, numerous limitations hinder the broader adoption and long-term sustainability of 

telehealth programs in Sub-Saharan Africa. Infrastructure issues, such as unreliable electricity and unstable 

internet connectivity, present significant barriers to effective implementation. Furthermore, the shortage of 

trained personnel to manage such systems, alongside cultural and linguistic diversity that impacts digital literacy, 

complicates integration efforts (Ibeneme et al., 2022; Ebaugh et al., 2003). Regulatory constraints and data privacy 

concerns also pose a challenge, contributing to low retention rates among users and fragmented data collection in 

most telehealth evaluations, which often remain confined to short-term, donor-funded pilots rather than being 

fully integrated into national health strategies (Lipsky, 2011). 

Faith-based organizations (FBOs) have emerged as pivotal players in healthcare delivery across the region, often 

filling gaps in service provision where formal public health systems fall short. Operating hospitals, health centers, 

mobile clinics, and community outreach programs, FBOs provide essential services, particularly in maternal and 

child health, HIV/AIDS care, and primary healthcare. They not only deliver medical services but also contribute 

significantly to health education, psychosocial support, and community mobilization, establishing a reputation 

that crosses religious and cultural boundaries (Widmer et al., 2011; Nicol et al., 2022; , Dimmock et al., 2017). The 

inherent community trust that FBOs command is vital for the uptake and effectiveness of health programs, 

especially those involving technology adoption and behavior change (Parra et al., 2017; Wees & Jennings, 2021). 

However, despite their crucial contributions, FBOs remain underrepresented in the discourse surrounding digital 

health and telemedicine in the region. Much of the literature predominantly addresses government-led or donor-

driven initiatives, neglecting the specific needs and contexts of faith-based actors. The integration of FBOs into 

telemedicine frameworks has been minimal, with limited documentation on their experimentation with 

telehealth solutions. This lack of focus presents a significant oversight in addressing the potential of FBOs as 

partners in enhancing healthcare delivery (Wilcox et al., 2013). Figure 2 shows the conceptual framework of issues 

on telemedicine transfer within the Sub-Saharan African context by Datta, Mbarika & Okoli, 2010. 

 
Figure 2: Conceptual framework of issues on telemedicine transfer within the Sub-Saharan African context 

(Datta, Mbarika & Okoli, 2010). 

Furthermore, developing a conceptual framework tailored to FBOs—accounting for their decentralized 

governance and community-oriented missions—could significantly enhance the design and implementation of 

hybrid telemedicine programs. Such a model would combine synchronous and asynchronous communication 

modes, allowing for flexibility in resource management, and could be adapted to meet varied technological 

infrastructures (Mafimisebi & Ogunsade, 2021; Stam, 2022). Additionally, embedding ethical considerations and 

values-based care into telemedicine initiatives could ensure that these solutions do not exacerbate existing 
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disparities while promoting holistic patient care that respects cultural and spiritual dimensions (Adu‐Gyamfi et 

al., 2020; Olu et al., 2019). 

In conclusion, exploring the synergy between telemedicine and faith-based organizations offers significant 

promise for overcoming the healthcare delivery challenges in Sub-Saharan Africa. Although digital health tools 

have made strides in the region, their effectiveness is constrained by infrastructural and contextual barriers. FBOs, 

with their established community trust and networks, are exceptionally positioned to integrate technology into 

healthcare delivery but require targeted frameworks, empirical research, and collaborative governance models to 

realize their full potential in this domain. 

 

2.2. Methodology 

The methodology adopted in this study adheres to the PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) framework to ensure transparency, reproducibility, and rigor in literature selection and 

synthesis. A comprehensive literature search was conducted across multidisciplinary databases including PubMed, 

Scopus, Google Scholar, African Journals Online, and ScienceDirect to identify relevant studies on telemedicine, 

digital health, faith-based health programs, healthcare innovation in Sub-Saharan Africa, and hybrid health 

delivery systems. The search strategy included a combination of keywords such as “telemedicine”, “faith-based 

organizations”, “hybrid healthcare models”, “Sub-Saharan Africa”, “Christian health services”, “digital health 

ecosystems”, “mobile health technologies”, and “health disparities”. Boolean operators (AND, OR) were used to 

combine search terms and expand retrieval scope. A total of 785 records were initially identified. 

Duplicate entries were removed, and the remaining articles underwent a rigorous title and abstract screening, 

narrowing the selection to 622 potentially relevant publications. Following this, a full-text review was conducted 

for 138 articles. The inclusion criteria required studies to (1) focus on telemedicine or hybrid health delivery in 

African contexts, (2) involve faith-based or community-oriented health programs, (3) address implementation 

frameworks, challenges, or outcomes, and (4) be peer-reviewed or from reputable academic sources. Exclusion 

criteria included non-English articles, opinion pieces without empirical or conceptual backing, and studies 

unrelated to health delivery systems. After applying these filters, 40 articles were deemed eligible for qualitative 

synthesis. 

These 40 articles were further evaluated based on methodological robustness, relevance to conceptual model 

development, and thematic saturation. A final set of 25 studies formed the empirical and theoretical foundation 

of the proposed conceptual model. These included seminal works such as Datta et al. (2010) and Widmer et al. 

(2011) on telemedicine and faith-based networks, as well as recent innovations highlighted by Ayo-Farai et al. 

(2023) and Chianumba et al. (2023) on AI integration and hybrid digital health strategies. Additional insights from 

Dimmock et al. (2017), Nicol et al. (2022), and Abisoye & Olamijuwon (2022) informed the structural dimensions 

of the model, including technology access, institutional collaboration, and socio-cultural alignment. 

Through this systematic process, the study constructs a data-informed, context-sensitive conceptual model for 

hybrid telemedicine deployment tailored to faith-based health systems in Sub-Saharan Africa. The model 

leverages themes such as trust in religious organizations, digital readiness, regional policy frameworks, and 

healthcare inequities. This PRISMA-based approach not only anchors the model in robust academic discourse but 

also ensures practical relevance across diverse health contexts. 
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Figure 3: PRISMA Flow chart of the study methodology 

 

2.3. Core Components of the Conceptual Model 

The conceptual model for hybrid telemedicine deployment in faith-based health programs across Sub-Saharan 

Africa is built on a set of interconnected core components that respond to the unique healthcare delivery 

challenges, technological constraints, and cultural dynamics of the region. This model is specifically designed to 

operate within the framework of faith-based organizations (FBOs), which have long provided critical healthcare 

services across rural and underserved areas (Tomassoni, et al., 2012, Tomassoni, et al., 2013). By combining 

synchronous and asynchronous telemedicine approaches, leveraging accessible infrastructure, empowering local 

health workers, integrating digital records, and embedding culturally sensitive governance, the model aims to 

enhance the reach, quality, and continuity of care in a sustainable and inclusive manner. 

At the heart of the conceptual model is the hybrid telemedicine structure, which includes both synchronous and 

asynchronous service modalities. The synchronous component involves real-time interactions between patients 

and healthcare providers using video or audio consultations. This format is particularly effective for acute care 

cases, emergency consultations, and follow-up visits where immediate communication and clinical decision-

making are required. These consultations can be conducted using smartphones, tablets, or computers, and 

facilitated by a local community health worker (CHW) or nurse based at a mission clinic (Ayo-Farai, et al., 2023, 

Chianumba, et al., 2023, Nnagha, et al., 2023). In areas with sufficient connectivity, video consultations allow for 

visual assessments, patient engagement, and relational care—key aspects of FBO-led service provision that 

emphasize dignity and empathy. 

Complementing this is the asynchronous component, which includes store-and-forward diagnostics and 

electronic health records (EHR). Asynchronous telemedicine is especially valuable in settings with limited 

internet bandwidth or inconsistent electricity, as it allows patient data—such as medical histories, lab results, or 

diagnostic images—to be collected locally and sent to a specialist at a later time (Nwankwo, Tomassoni & Tayebati, 

2012, Olamijuwon, 2020, Tayebati, et al., 2010). This modality ensures that care is not delayed even in the absence 

of live connectivity and supports efficient task-shifting by enabling local providers to initiate consultations and 

receive expert input without the need for simultaneous interaction. Additionally, asynchronous systems help to 
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build a centralized archive of patient records, which enhances continuity of care, clinical auditing, and outcome 

tracking. 

Supporting the hybrid structure is a robust infrastructure layer that includes essential tools and technologies 

adapted to low-resource environments. The model emphasizes the use of mobile devices such as smartphones and 

tablets for clinical documentation, communication, and education. To address the common issue of unreliable 

electricity, the model includes solar power solutions to ensure uninterrupted operation of digital devices, 

particularly in rural clinics. These systems can power consultation rooms, recharge mobile devices, and support 

wireless routers (Madu, et al., 2019, Matthew, et al., 2021, Nwankwo, et al., 2011, Tomassoni, et al., 2013). 

Connectivity enhancers—such as signal boosters, offline data storage, and mesh networks—are included to extend 

internet reach and allow for data transmission even in poorly connected areas. By integrating locally viable 

infrastructure solutions, the model minimizes disruption and ensures consistent operation. Kairy, Lehoux & 

Vincent, 2014, presented in figure 4, Conceptual framework a for telerehabilitation used in case study of 

telemedicine program implemented between one urban specialized rehabilitation center and one rural regional 

rehabilitation center, Quebec, Canada. 

 
Figure 4: Conceptual framework a for telerehabilitation used in case study of telemedicine program 

implemented between one urban specialized rehabilitation center and one rural regional rehabilitation center, 

Quebec, Canada (Kairy, Lehoux & Vincent, 2014). 

Central to the effectiveness of this telemedicine model is a well-prepared and digitally competent workforce. 

Community health workers (CHWs), nurses, and other frontline personnel play a pivotal role in facilitating both 

synchronous and asynchronous interactions. These workers are often the first point of contact within FBO-run 

clinics and are deeply trusted by the communities they serve. The model incorporates structured training 

programs to improve digital literacy, build confidence in the use of telemedicine tools, and enhance clinical 

competencies in remote care delivery (Gabrielli, et al., 2010, Imran, et al., 2019, Nwankwo, et al., 2012). Training 

is designed to be ongoing, modular, and delivered through both online and offline formats to accommodate 

varying literacy levels and connectivity contexts. It also includes technical support and peer mentorship to sustain 

engagement and performance. 

In addition to clinical training, CHWs and healthcare providers are introduced to digital health protocols such as 

patient confidentiality, consent procedures, data input standards, and follow-up mechanisms. These protocols are 

crucial in ensuring the consistency and reliability of electronic health records (EHR), a cornerstone of the model’s 

health information systems. The EHR system enables the secure capture and storage of patient information, which 

can be accessed by authorized providers across facilities within the FBO network (Udegbe, et al., 2023). This is 

particularly useful for mission hospitals and mobile clinics that serve transient populations or manage chronic 
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illnesses requiring long-term care. The EHR also supports integrated referral tracking, where patients referred to 

higher-level care or specialists can be monitored across the continuum, ensuring timely follow-up and reducing 

loss to care. 

The conceptual model further incorporates governance structures that facilitate policy alignment with national 

health strategies and ensure compliance with ethical and legal standards. Faith-based organizations operate in 

partnership with ministries of health, and the model encourages formal integration of telemedicine initiatives into 

existing public health frameworks (Edwards & Smallwood, 2023, Ekpechi, et al., 2023, Obianyo & Eremeeva, 

2023). This includes aligning digital health practices with national eHealth strategies, seeking regulatory approval 

for teleconsultation services, and contributing data to national disease surveillance systems. Governance protocols 

also establish data protection policies, defining how patient information is collected, stored, shared, and accessed. 

In recognition of the ethical sensitivities associated with digital health, especially in faith-based contexts, the 

model includes ethical review processes, accountability mechanisms, and consent protocols that reflect both 

professional standards and faith-based values. 

An essential and distinctive aspect of the conceptual model is the integration of faith and cultural considerations 

into every stage of deployment. The long-standing presence and credibility of FBOs in Sub-Saharan Africa are 

closely linked to their engagement with spiritual leaders and community-based networks. The model leverages 

these relationships to promote awareness, trust, and acceptance of telemedicine among community members 

(Adegoke, et al., 2022, Chianumba, et al., 2022, Patel, et al., 2022). Religious leaders are engaged as champions of 

digital health, endorsing services from the pulpit, facilitating patient education, and addressing myths or fears 

surrounding technology. This spiritual framing enhances community buy-in, particularly in conservative settings 

where medical innovation might otherwise be viewed with skepticism. 

Cultural sensitivity is also embedded in the delivery of digital care. Interfaces and communication tools are 

designed to reflect local languages, customs, and health beliefs. Educational content—whether transmitted via 

SMS, app notifications, or video—is tailored to the sociocultural context and co-developed with local health 

educators. This ensures that health messages resonate with patients’ lived realities and encourages active 

participation in their own care. The model also advocates for gender-sensitive design, taking into account barriers 

women may face in accessing technology, making health decisions, or participating in video consultations (Kuo, 

et al., 2019, Matthew, et al., 2021, Nwankwo, et al., 2011, Tomassoni, et al., 2013). By addressing these nuances, 

the model ensures that hybrid telemedicine is not only functional but inclusive. 

In sum, the conceptual model for hybrid telemedicine deployment in faith-based health programs across Sub-

Saharan Africa is a multidimensional framework that brings together technological innovation, local 

infrastructure, human resource development, ethical governance, and cultural wisdom. Each core component is 

carefully designed to interact with the others, creating a resilient system capable of delivering consistent, equitable, 

and person-centered care. The model addresses both the systemic limitations of rural healthcare and the untapped 

strengths of faith-based delivery platforms, offering a transformative blueprint for digital health in the region 

(Babarinde, et al., 2023, Chianumba, et al., 2023, Ogundairo, et al., 2023). Through this integration, the model 

seeks not only to improve access to care but to do so in a manner that honors the trust, dignity, and diversity of 

the communities it serves. 

2.4. Enablers and Challenges 

The deployment of a hybrid telemedicine model within faith-based health programs across Sub-Saharan Africa 

presents both significant opportunities and complex challenges. The conceptual model is built upon the inherent 

strengths of faith-based organizations (FBOs), including deep-rooted trust within communities, a broad and 

decentralized reach, and strong frameworks for community engagement (Govender, et al., 2022, Matthew, 

Akinwale & Opia, 2022, Udegbe, et al., 2022). These factors position FBOs as ideal partners for telemedicine 

implementation, especially in areas where public health systems are overstretched or absent. However, the 

successful implementation of such a model is not without its barriers. Infrastructure limitations, sustainability 

concerns, and fragmented policy environments threaten to undermine the scale-up and long-term effectiveness 
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of digital health interventions. Thus, understanding both the enablers and challenges, along with strategies for 

risk mitigation and adaptive implementation, is critical for realizing the model’s potential. 

A key enabler of hybrid telemedicine in faith-based settings is the longstanding trust that FBOs have cultivated 

within their communities. In many parts of Sub-Saharan Africa, FBOs have provided healthcare for generations, 

often stepping in where government services have been unable to reach. Their reputation for delivering 

compassionate, holistic, and equitable care has earned them the confidence of both patients and local authorities 

(Nwankwo, Tomassoni & Tayebati, 2012, Tayebati, Nwankwo & Amenta, 2013, Tomassoni, et al., 2013). This trust 

is essential in overcoming resistance to new technologies and fostering community acceptance of telemedicine. 

In regions where skepticism toward digital tools persists due to misinformation or cultural apprehension, FBOs 

can act as mediators, introducing innovation in a culturally acceptable and spiritually resonant manner. 

Another strength lies in the decentralized structure and geographic spread of FBO networks. Many faith-based 

health systems consist of mission hospitals, health centers, dispensaries, and mobile outreach services that operate 

across urban, peri-urban, and remote rural areas. This decentralized footprint allows for wide-ranging deployment 

of telemedicine solutions and helps extend services to communities typically excluded from mainstream health 

interventions (Ayo-Farai, et al., 2023, Chianumba, et al., 2023, Katas, et al., 2023). Furthermore, the integration 

of hybrid telemedicine within these decentralized systems can strengthen referral pathways, enhance service 

continuity, and improve the overall efficiency of healthcare delivery across the network. Synchronous 

telemedicine can be concentrated in better-equipped mission hospitals, while asynchronous tools can be scaled to 

smaller health posts and mobile teams. 

Community engagement is another critical enabler. FBOs have a unique ability to mobilize communities through 

churches, mosques, faith groups, and religious leaders. These platforms provide powerful channels for health 

communication, patient education, and digital literacy promotion. They also serve as spaces where trust is 

reinforced and feedback is gathered, enabling iterative improvements to telemedicine services. Engaging spiritual 

leaders in awareness campaigns, for example, can promote uptake of digital consultations, reduce stigma around 

sensitive health issues, and help address myths or misconceptions surrounding remote healthcare (Abisoye & 

Olamijuwon, 2022, Chianumba, et al., 2022, Udegbe, et al., 2023). Community involvement in the design and 

delivery of telemedicine tools ensures that services are not only accepted but tailored to local norms, languages, 

and expectations. 

Despite these strengths, several challenges complicate the deployment of hybrid telemedicine systems in faith-

based settings. One of the most significant barriers is infrastructure. Many FBO-operated health facilities are 

located in areas with unreliable electricity, poor internet connectivity, and limited access to digital devices. 

Without a stable foundation of technological infrastructure, even the most well-designed telemedicine solutions 

can fail to deliver their intended benefits (Elujide, et al., 2021, Khosrow Tayebati, et al., 2011, Nwankwo, et al., 

2012). While solar energy and mobile network boosters offer temporary solutions, these too require capital 

investment, maintenance, and technical support. Additionally, the variability in infrastructure across FBOs—even 

within the same country—can create inequities in service access and standardization challenges. 

Sustainability is another major concern. Most telemedicine initiatives in the region rely heavily on donor funding 

or time-limited grants. Once these sources of support expire, programs often struggle to continue without 

integrating into national health budgets or securing alternative revenue streams. FBOs, which may already be 

operating on tight budgets, face added pressure to sustain digital health services alongside their traditional 

offerings (Maduka, et al., 2023, Majebi, et al., 2023, Ogundairo, et al., 2023). Financial sustainability becomes even 

more complex when trying to scale services across multiple facilities or when providing devices and connectivity 

subsidies for community health workers and patients. Moreover, the digital health landscape is rapidly evolving, 

requiring ongoing investments in software updates, cybersecurity, training, and user support—all of which must 

be accounted for in long-term planning. 

Policy fragmentation also presents a serious obstacle. Many countries in Sub-Saharan Africa lack cohesive national 

frameworks for telemedicine, and where policies exist, they are often poorly enforced or disconnected from on-
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the-ground realities. FBOs may operate outside the regulatory purview of national health authorities or encounter 

conflicting policies between government and religious governance structures (Chukwuma, et al., 2022, 

Gbadegesin, et al., 2022, Udegbe, et al., 2023). Licensing for remote consultations, data protection laws, cross-

border care provision, and integration with national health information systems are all areas where uncertainty 

can stifle innovation. Without clear guidelines, FBOs may hesitate to fully invest in telemedicine for fear of legal 

liability, data breaches, or non-compliance with emerging regulations. 

To mitigate these risks and adapt the model to diverse operational contexts, several strategies must be employed. 

First, infrastructure gaps can be addressed through phased implementation and appropriate technology selection. 

Hybrid telemedicine systems should begin in better-resourced facilities before being gradually extended to more 

remote sites as infrastructure improves. Tools must be designed to function under low-connectivity conditions, 

with offline data entry capabilities, minimal bandwidth requirements, and solar-compatible power solutions (Kuo, 

et al., 2019, Madu, et al., 2020, Nwankwo, et al., 2012, Tayebati, et al., 2011). Partnerships with 

telecommunications companies can be leveraged to provide subsidized data packages, while donor funding can be 

targeted at capital investments in infrastructure, including community-based charging stations and Wi-Fi hotspots. 

Second, sustainability must be embedded into program design from the outset. This includes cost-sharing models, 

integration into routine health budgets, and the exploration of revenue-generating opportunities. For example, 

mission hospitals offering specialist teleconsultations could receive government reimbursements through national 

insurance schemes. Training programs for community health workers could be certified and funded through 

public-private education initiatives (Balogun, et al., 2023, Eyeghre, et al., 2023, Mgbecheta, et al., 2023). Technical 

support and maintenance services could be outsourced to local IT firms, creating jobs while reducing dependency 

on external actors. FBOs should also explore social entrepreneurship models that blend service delivery with 

community-based financing mechanisms such as micro-contributions or voluntary health funds. 

To address policy fragmentation, FBOs must actively engage in policy advocacy and co-development of regulatory 

frameworks. By collaborating with ministries of health, digital health task forces, and professional councils, FBOs 

can contribute to shaping policies that recognize and accommodate their unique operational models. Regional and 

continental platforms—such as the African Christian Health Associations Platform (ACHAP) and the African 

Union Digital Health Strategy—can be leveraged to amplify these voices and share best practices (Nwankwo, 

Tomassoni & Tayebati, 2012, Ogbonna, et al., 2012, Tayebati, et al., 2013). Furthermore, the development of 

internal governance structures—such as ethics committees, data stewardship teams, and compliance officers—

within FBOs can strengthen accountability and ensure alignment with national and international standards. 

Finally, adaptation mechanisms must include ongoing community feedback and user-driven innovation. Digital 

tools should be piloted with diverse user groups—patients, providers, and faith leaders—and iteratively refined 

based on real-world usage and preferences. Monitoring and evaluation systems must capture not only clinical 

outcomes but also user satisfaction, equity impacts, and ethical considerations. Cultural relevance must be 

maintained through localization of content, inclusion of indigenous languages, and sensitivity to spiritual values 

in patient-provider interactions (Madu & Nwankwo, 2018, Nasuti, et al., 2008, Nwankwo, et al., 2011, Tayebati, 

et al., 2013). Where necessary, technology interfaces should be co-designed with end-users to reflect local 

communication norms and social dynamics. 

In conclusion, the conceptual model for hybrid telemedicine deployment in faith-based health programs across 

Sub-Saharan Africa benefits from the unique strengths of FBOs, including their trusted presence, decentralized 

networks, and deep community engagement. These assets create fertile ground for the introduction of digital 

health innovations. However, the success of the model depends on overcoming infrastructure deficits, ensuring 

financial sustainability, and navigating fragmented policy environments (Babarinde, et al., 2023, Eyeghre, et al., 

2023, Nwaonumah, et al., 2023). Through strategic risk mitigation, adaptive implementation, and inclusive 

governance, this model offers a viable pathway for transforming healthcare delivery in some of the most 

underserved regions of the continent—fostering a more equitable, resilient, and culturally grounded digital health 

future. 
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2.5. Implementation Roadmap 

The successful operationalization of a hybrid telemedicine model within faith-based health programs across Sub-

Saharan Africa requires a well-structured implementation roadmap that aligns with local realities, policy 

frameworks, and community needs. This roadmap must provide a practical, adaptable pathway for deploying 

telemedicine services that are sustainable, culturally attuned, and scalable (Adelodun, et al., 2018, Chianumba, et 

al., 2021, Tayebati, et al., 2012, Tomassoni, et al., 2013). By using a phased deployment approach, establishing a 

robust monitoring and evaluation framework, and clearly defining the roles of key stakeholders—faith-based 

organizations (FBOs), government ministries, donors, and technology partners—the model can transition from a 

conceptual vision to an impactful public health solution that transforms how care is accessed and delivered across 

underserved regions. 

Implementing the hybrid telemedicine model begins with a phased deployment strategy that considers readiness, 

capacity, and infrastructure. Phase one involves situational assessment and baseline analysis, where FBO health 

facilities conduct evaluations of their digital literacy levels, connectivity status, equipment availability, and patient 

volume. These assessments help identify which sites are best prepared for pilot implementation and where 

resources should be concentrated initially (Madu & Nwankwo, 2018, Nwankwo, et al., 2012, Nwankwo, 

Tomassoni & Tayebati, 2012). Facilities with relatively strong infrastructure, such as mission hospitals or well-

established clinics, serve as the starting points for rolling out both synchronous and asynchronous telemedicine 

systems. These early adopters act as demonstration sites to test the workflows, generate data, and refine the model. 

During this initial phase, procurement and installation of essential equipment take place—mobile devices, solar 

panels, routers, and secure storage systems. Parallel to this, capacity-building efforts are initiated for healthcare 

workers and administrators. Training includes technical use of telemedicine platforms, digital health literacy, 

patient interaction via remote means, and adherence to ethical protocols including privacy and consent (Udegbe, 

et al., 2023). This stage also involves community engagement through local faith leaders and congregational 

meetings to introduce the concept of telemedicine, address concerns, and gain buy-in from community members. 

Phase two focuses on scale-up within the FBO network, extending telemedicine services to secondary clinics and 

satellite health posts. This includes training community health workers to act as digital facilitators and linking 

them with central hospitals for specialist consultation. A hybrid system is particularly effective in this phase, as 

asynchronous tools can be adopted in low-connectivity areas, while synchronous consultations are expanded in 

better-connected zones. Technical troubleshooting support is institutionalized during this phase, and digital 

health champions—trained personnel who offer peer support and mentorship—are deployed to ensure smooth 

transitions (Balogun, et al., 2023, Ezeamii, et al., 2023, Katas, et al., 2023). 

Phase three involves integration with public health systems and broader national digital health strategies. By this 

stage, the model is refined based on user feedback and performance metrics from the pilot and scale-up phases. 

Standard operating procedures are codified, and interoperability with national health information systems—such 

as electronic medical records or disease surveillance platforms—is formalized. This phase also involves advocating 

for policy inclusion, whereby ministries of health recognize and regulate telemedicine services provided by FBOs 

and explore co-financing mechanisms to ensure sustainability. 

To guide and improve implementation across all phases, a comprehensive monitoring and evaluation (M&E) 

framework is embedded into the roadmap. This framework tracks both process and outcome indicators, ensuring 

accountability, responsiveness, and evidence-based decision-making. Key process indicators include the number 

of facilities onboarded, percentage of staff trained, functionality of equipment, patient onboarding rates, and 

uptime of telemedicine platforms (Elujide, et al., 2021, Khosrow Tayebati, Ejike Nwankwo & Amenta, 2013), 

Tomassoni, et al., 2013). Outcome indicators encompass improved patient access to specialists, reduced patient 

travel time and costs, adherence to treatment protocols, clinical outcomes for key disease areas, and user 

satisfaction among both patients and providers. 

A tiered reporting system is established to facilitate data flow from community level to central coordinating bodies 

within the FBO network and national health departments. Digital dashboards enable real-time tracking of 
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consultation volumes, diagnostic turnaround times, and referral closures. Evaluation tools, including surveys, 

focus groups, and usage analytics, are used to assess acceptability, cultural relevance, and effectiveness (Attah, et 

al., 2022, Chianumba, et al., 2022, Opia, Matthew & Matthew, 2022). Regular performance reviews ensure that 

each implementation phase is adaptive, allowing for mid-course corrections and the integration of feedback from 

patients, providers, and other stakeholders. 

The success of the roadmap also hinges on the clear definition and coordination of stakeholder roles. FBOs serve 

as the central implementing entities, responsible for integrating telemedicine into their service delivery models. 

They mobilize communities, coordinate site readiness assessments, facilitate staff training, and oversee clinical 

operations. FBOs also provide the critical spiritual and ethical lens necessary to ensure that telemedicine aligns 

with their values and meets the trust expectations of their communities (Gabrielli, et al., 2010, Khosrow Tayebati, 

et al., 2013, Nwankwo, et al., 2011). 

Government ministries, particularly ministries of health, play a facilitative and regulatory role. They provide 

policy guidance, support the integration of FBO data into national health information systems, and help 

standardize telemedicine protocols. Ministries are also key to scaling successful FBO-led pilots into broader 

national strategies and can enable financing through budget allocations or insurance schemes. Their engagement 

lends legitimacy to the model and helps harmonize efforts across different actors in the health sector (Kuo, et al., 

2019, Madu, et al., 2020, Nwankwo, et al., 2012, Tayebati, et al., 2011). 

Donors and development partners are essential during the early phases of implementation, offering financial 

support, technical expertise, and capacity-building resources. Their investments can help underwrite initial 

infrastructure costs, subsidize training programs, and fund formative research to inform the model’s design. 

Donors can also serve as conveners, facilitating knowledge exchange among FBOs across countries and supporting 

regional digital health networks to promote learning and innovation. However, donor involvement must be time-

bound and strategic, aiming to transition ownership to local institutions and ensure long-term sustainability 

(Balogun, et al., 2023, Eyeghre, et al., 2023, Mgbecheta, et al., 2023). 

Technology partners, including software developers, hardware suppliers, and connectivity providers, contribute 

the digital backbone of the model. They are responsible for tailoring platforms to FBO workflows, ensuring user-

friendly interfaces, and maintaining security and data protection standards. Tech partners must engage in co-

design processes with FBOs and communities to ensure tools are culturally sensitive, function in low-bandwidth 

settings, and are adaptable to future needs. Their role also includes providing customer support, issuing updates, 

and training users to operate and troubleshoot devices and applications. 

Cross-cutting coordination among these stakeholders is critical. A central implementation committee can be 

established at the country or regional level to oversee the rollout, chaired jointly by an FBO umbrella organization 

and the Ministry of Health. This committee would guide strategic planning, monitor implementation progress, 

resolve bottlenecks, and ensure alignment with national health goals (Nwankwo, Tomassoni & Tayebati, 2012, 

Ogbonna, et al., 2012, Tayebati, et al., 2013). Regular stakeholder forums, feedback loops, and joint field visits can 

strengthen collaboration, enhance transparency, and build mutual accountability. 

In conclusion, the implementation roadmap for hybrid telemedicine deployment in faith-based health programs 

across Sub-Saharan Africa offers a practical guide for translating vision into action. Through a phased approach, 

careful monitoring and evaluation, and strong stakeholder collaboration, the model can be effectively rolled out, 

adapted, and sustained. This roadmap recognizes the power of FBOs to extend health services to underserved 

communities and integrates digital innovation in a way that is context-sensitive, inclusive, and equitable (Madu 

& Nwankwo, 2018, Nasuti, et al., 2008, Nwankwo, et al., 2011, Tayebati, et al., 2013). With coordinated efforts 

and shared commitment, hybrid telemedicine can become a cornerstone of a resilient and accessible health system 

across the region. 

2.6. Case Studies and Best Practices 

Across Sub-Saharan Africa, faith-based organizations (FBOs) have demonstrated their enduring commitment to 

healthcare delivery in underserved communities, often operating where government systems face logistical and 
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infrastructural limitations. In recent years, several FBOs have initiated or participated in pilot telemedicine 

programs to extend healthcare access and improve patient outcomes, especially in rural and hard-to-reach areas. 

These initiatives, though varied in scale and scope, have offered valuable insights and best practices that inform 

the conceptual model for hybrid telemedicine deployment within faith-based health systems (Babarinde, et al., 

2023, Eyeghre, et al., 2023, Nwaonumah, et al., 2023). The case studies not only illustrate what is possible but also 

highlight practical strategies for success, as well as common challenges encountered in the field. 

In Kenya, the Christian Health Association of Kenya (CHAK) has been at the forefront of integrating telemedicine 

into its network of mission hospitals and health centers. One notable project involved equipping several rural 

clinics with tablets and internet-enabled smartphones to facilitate remote consultations between community 

health workers (CHWs) and physicians based at central mission hospitals. The model primarily used asynchronous 

communication, where CHWs collected patient histories, vital signs, and images, and uploaded them via a custom 

app for review by clinicians (Adelodun, et al., 2018, Chianumba, et al., 2021, Tayebati, et al., 2012, Tomassoni, et 

al., 2013). In urgent cases, synchronous consultations were arranged via video call. This hybrid approach enabled 

rapid triage, reduced unnecessary referrals, and allowed patients to receive diagnosis and care plans without 

traveling long distances. One of the key lessons from this project was the importance of investing in local capacity. 

CHWs received intensive training on digital data collection, communication etiquette, and patient privacy, which 

contributed significantly to community acceptance and sustained use of the technology. 

A similar pilot was undertaken by the Uganda Catholic Medical Bureau (UCMB), which manages a wide network 

of FBO health facilities across Uganda. With donor support, UCMB launched a teleconsultation initiative linking 

rural dispensaries to regional Catholic hospitals for maternal and child health services. Leveraging both 

synchronous and asynchronous modalities, the system enabled nurses and midwives to consult with obstetricians 

on complicated cases, reducing maternal mortality and improving neonatal outcomes. The use of WhatsApp and 

other widely available platforms in the initial stages proved cost-effective and familiar to users, facilitating quick 

adoption (Madu & Nwankwo, 2018, Nwankwo, et al., 2012, Nwankwo, Tomassoni & Tayebati, 2012). However, 

one of the major challenges encountered was data integration. The lack of standardized digital records across 

facilities created difficulties in follow-up care and referral tracking. As a response, UCMB began exploring open-

source electronic health record (EHR) systems that could be customized to its operational environment, pointing 

to the critical need for interoperability and digital continuity of care. 

In Ghana, the Presbyterian Health Services has piloted a tele-dermatology project in collaboration with local and 

international dermatologists. This program uses store-and-forward methods to allow nurses in rural clinics to 

capture images of skin conditions, accompanied by case histories, and send them to specialists for diagnosis and 

treatment recommendations. Many of the participating patients had long suffered from chronic skin conditions 

without access to specialist care. The program reported not only significant improvements in clinical outcomes 

but also a reduction in stigma associated with visible skin diseases (Balogun, et al., 2023, Ezeamii, et al., 2023, 

Katas, et al., 2023).. Community trust in the program was strengthened by the involvement of pastors and lay 

leaders, who communicated the benefits of telemedicine during worship services and community forums. This 

case underscores the power of faith leaders in demystifying technology and promoting health-seeking behaviors 

within their congregations. 

Another noteworthy example comes from Zambia, where mission hospitals under the Churches Health 

Association of Zambia (CHAZ) launched a telemedicine platform during the COVID-19 pandemic. With national 

lockdowns disrupting normal care, CHAZ rapidly deployed a hybrid telemedicine model that provided remote 

consultations for chronic disease patients, including those with HIV/AIDS, hypertension, and diabetes. Real-time 

video consultations were conducted at designated hubs, while CHWs in villages conducted follow-ups and 

delivered medications, communicating asynchronously with supervising clinicians (Elujide, et al., 2021, Khosrow 

Tayebati, Ejike Nwankwo & Amenta, 2013), Tomassoni, et al., 2013). This model highlighted the resilience of 

hybrid systems under crisis conditions and emphasized the importance of integrating telemedicine into disaster 
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preparedness plans. The program also demonstrated how digital platforms can be used to maintain continuity of 

care for vulnerable populations, even amidst health emergencies. 

Across these case studies, several best practices emerge. First, community engagement stands out as a recurring 

determinant of success. In every successful FBO telemedicine program, faith leaders played a pivotal role in 

mobilizing community participation, addressing fears, and ensuring cultural alignment. Telemedicine initiatives 

that involved congregations early in the planning process, used local languages in their interfaces, and respected 

traditional norms of care saw higher adoption rates and sustained usage (Attah, et al., 2022, Chianumba, et al., 

2022, Opia, Matthew & Matthew, 2022). 

Second, the importance of training cannot be overstated. Digital health literacy among frontline health workers 

is essential for the effective use of telemedicine tools. Programs that invested in hands-on, context-specific 

training, followed by continuous mentorship and technical support, were more likely to overcome initial 

resistance and maintain service quality. Additionally, training modules that included basic troubleshooting, 

privacy protocols, and communication skills helped build confidence among users and increased patient 

satisfaction (Ayo-Farai, et al., 2023, Ezeamii, et al., 2023, Katas, et al., 2023). 

Third, flexibility in technology platforms proved advantageous. Rather than deploying complex, unfamiliar 

software, many FBOs began with commonly used applications like WhatsApp, Skype, or SMS for early-stage 

implementation. As users became more comfortable, these tools were then supplemented or replaced by custom-

designed applications and EHR systems. This stepwise approach allowed programs to start small, demonstrate 

value, and gradually scale up in both functionality and reach (Gabrielli, et al., 2010, Khosrow Tayebati, et al., 2013, 

Nwankwo, et al., 2011). 

Fourth, partnership building emerged as a critical factor. Successful initiatives forged strong relationships with 

ministries of health, donors, local ICT companies, and academic institutions. These partnerships facilitated access 

to funding, ensured alignment with national policies, and provided technical expertise. In several cases, FBOs also 

collaborated with other faith-based networks to share lessons and pool resources, thereby enhancing efficiency 

and scalability (Ayo-Farai, et al., 2023, Chianumba, et al., 2023, Nnagha, et al., 2023). 

Finally, sustainability remains a universal challenge but is addressable through strategic planning. Case studies 

that considered long-term financing mechanisms—such as integrating telemedicine into national health 

insurance schemes, leveraging social entrepreneurship, or securing recurring donor support—were more likely to 

continue operations beyond the pilot phase. Embedding telemedicine within broader health system reforms, 

rather than treating it as a parallel or temporary intervention, helped institutionalize digital care and protect it 

from shifting donor priorities or political changes (Gabrielli, et al., 2010, Khosrow Tayebati, et al., 2013, Nwankwo, 

et al., 2011). 

In conclusion, the case studies and emerging best practices from faith-based telemedicine programs across Sub-

Saharan Africa affirm the viability and value of a hybrid model tailored to the region’s unique needs. These real-

world experiences demonstrate how FBOs, when empowered with appropriate technology, training, and 

partnerships, can lead transformative efforts in digital health (Ayo-Farai, et al., 2023, Ezeamii, et al., 2023, Katas, 

et al., 2023). They also underscore the need for deliberate, context-sensitive planning, where community trust, 

simplicity of use, and systemic integration guide the design and implementation of telemedicine. As the 

conceptual model continues to evolve, these insights offer a practical foundation for scaling equitable, accessible, 

and faith-driven digital healthcare across the continent. 

2.7. Conclusion and Future Research 

The conceptual model for hybrid telemedicine deployment in faith-based health programs across Sub-Saharan 

Africa represents a significant contribution to the ongoing pursuit of equitable, scalable, and contextually 

appropriate healthcare solutions in the region. Grounded in the unique strengths of faith-based organizations 

(FBOs)—including their community trust, extensive reach, and commitment to holistic care—the model presents 

an integrated approach that combines synchronous and asynchronous telemedicine modalities with digital tools 

tailored for low-resource environments. By weaving together essential components such as infrastructure 
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readiness, workforce training, electronic health records, ethical governance, and cultural sensitivity, the model 

offers a comprehensive framework that responds to the realities and needs of underserved populations. 

One of the model’s most valuable contributions is its alignment with existing FBO healthcare infrastructure, 

ensuring that telemedicine does not emerge as an external imposition but rather as a complementary and 

reinforcing innovation. It recognizes the vital role of community health workers and faith leaders in enabling 

health access, while also acknowledging the infrastructural constraints that often hamper digital health solutions 

in rural Africa. In doing so, the model advances a pathway toward integrating technology into community-driven 

care delivery systems that already have the social capital to mobilize change. Moreover, the emphasis on hybrid 

telemedicine—leveraging both real-time consultations and asynchronous data exchange—ensures flexibility in 

implementation, making the model adaptable across varying technological and resource contexts. 

Given the promise of this conceptual model, there is a clear and pressing need to translate theory into practice 

through carefully designed pilot implementations. FBOs operating in partnership with ministries of health, 

development partners, and technology providers are ideally positioned to lead these efforts. Pilot projects should 

be implemented in a phased manner, beginning with well-equipped mission hospitals and gradually extending to 

rural health posts and community outreach services. These pilots can serve as learning laboratories for refining 

operational protocols, testing digital tools, evaluating patient and provider experiences, and measuring health 

outcomes. They can also generate critical insights into the challenges of integration with national health systems 

and offer scalable templates for broader adoption across regions and countries. 

To support and guide these pilot implementations, future empirical research is essential. While conceptual models 

provide an important blueprint, empirical studies are needed to validate assumptions, uncover unanticipated 

barriers, and inform evidence-based improvements. Longitudinal studies that track clinical, operational, and 

economic outcomes over time will be critical for demonstrating the model’s effectiveness and cost-efficiency. 

Comparative studies examining different hybrid configurations—such as the mix of synchronous and 

asynchronous tools in varying connectivity settings—can shed light on optimal implementation strategies. 

Qualitative research exploring community perceptions, cultural appropriateness, and ethical considerations will 

further enrich understanding and guide more inclusive design. 

In addition, research should examine the policy environment surrounding faith-based digital health initiatives. 

Case studies of regulatory successes and challenges can inform the development of more supportive legal 

frameworks for telemedicine, particularly with respect to data protection, licensing, and reimbursement 

mechanisms. Evaluations of public-private partnerships and financing models can offer insights into how FBOs 

can sustain digital health services beyond donor support. Importantly, future research should prioritize 

participatory and cross-sectoral approaches, ensuring that FBOs, patients, health workers, and policymakers all 

contribute to the generation and interpretation of findings. 

In conclusion, the conceptual model for hybrid telemedicine deployment in faith-based health programs across 

Sub-Saharan Africa offers a timely and practical response to long-standing healthcare access gaps in the region. It 

builds on the foundational strengths of FBOs, integrates digital innovation in a manner sensitive to local contexts, 

and presents a roadmap for equitable, community-driven care. With focused pilot testing and robust empirical 

research, this model has the potential to reshape healthcare delivery in rural and underserved areas—bringing 

quality care closer to those who need it most and setting a precedent for digital health transformation across the 

Global South. 
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