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Abstract: 

This study examines the implementation and adoption of Electronic Health Record (EHR) systems in 

developing countries, focusing on challenges, strategies, and future directions. A comprehensive literature 

review and thematic analysis methodology was employed to synthesize findings from various case studies 

and research papers. The analysis reveals that while EHR systems offer significant potential benefits in 

improving patient care, enhancing data management, and optimizing resource allocation, developing 

countries face unique challenges including infrastructure limitations, financial constraints, and resistance to 

change. Successful implementation strategies include tailoring systems to local contexts, comprehensive 

training programs, phased implementation approaches, and robust data security measures. Policy 

implications include the need for national eHealth strategies, investment in infrastructure and capacity 

building, and establishment of legal frameworks for data protection. The study concludes that despite 

challenges, EHR implementation in developing countries is feasible with careful planning and sustained 

effort. This analysis contributes to nursing and midwifery by providing insights into the digital transformation 

of healthcare systems in resource-constrained settings, potentially informing practice and policy decisions. 
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Electronic Health Record (EHR) systems have emerged as a transformative technology in healthcare, 

offering the potential to revolutionize patient care, data management, and health system efficiency. At its core, 

an EHR is a digital version of a patient's paper chart, containing comprehensive health information including 

medical history, diagnoses, medications, treatment plans, immunization dates, allergies, radiology images, 

and laboratory test results. However, EHR systems go beyond mere digitization, offering features such as 

real-time updates, decision support tools, and interoperability between different healthcare providers. 

The importance of EHR in healthcare cannot be overstated. Campanella et al. (2015) conducted a systematic 

review and meta-analysis that demonstrated EHR implementation was associated with reduced 

documentation time, improved guideline adherence, and decreased medication errors [49]. In developing 

countries, where healthcare resources are often stretched thin, the potential benefits of EHR systems are 

particularly significant. Atinga et al. (2020) found that e-health usage, including EHR systems, was associated 

with improved job satisfaction among healthcare workers in Ghana and facilitated better continuity of care 

[32]. 

However, implementing EHR systems in developing countries presents unique challenges. Jawhari et al. 

(2016) identified several barriers specific to low-resource settings, including inadequate infrastructure, 

financial constraints, and lack of trained personnel [92]. Abdulai and Adam (2020) further highlighted issues 

such as limited computer literacy among healthcare workers and concerns about data security in their study 

of EHR readiness in northern Ghana [2]. 

The purpose of this analysis is to provide a comprehensive examination of the implementation and adoption 

of EHR systems in developing countries, with the following sub-objectives: 

1. To assess the current state of EHR implementation in developing countries, focusing on case studies from 

Ghana, Ethiopia, and South Africa. 

2. To identify and analyze the key challenges and barriers to EHR implementation in developing country 

contexts. 

3. To explore effective strategies and best practices for successful EHR implementation, drawing lessons 

from existing implementations and emerging technologies. 

By addressing these objectives, this analysis aims to contribute to the growing body of knowledge on digital 

health transformation in developing countries. As Achampong (2022) noted in his review of EHR 

implementation in Ghana, while challenges persist, there is significant potential for EHR systems to improve 

healthcare delivery and outcomes in resource-constrained settings [4, 5]. This analysis seeks to provide 

insights that can guide policymakers, healthcare administrators, and implementers in navigating the complex 

landscape of EHR adoption in developing countries. 

1.1 Scientific Contribution: 

This analysis makes several significant contributions to the field of health informatics, particularly in the area 

of Electronic Health Record (EHR) implementation in developing countries. First, it provides a 
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comprehensive synthesis of challenges and strategies specific to resource-constrained settings, building on 

work by Jawhari et al. (2016) [92] and extending it with more recent case studies. Second, it offers a nuanced 

understanding of the interplay between technological, organizational, and cultural factors in EHR adoption, 

expanding on the findings of Attafuah et al. (2022) [33] and Gebre-Mariam (2018) [76]. Third, it highlights 

the potential of emerging technologies like blockchain in addressing data security concerns, a perspective not 

extensively explored in previous reviews. Fourth, it provides a comparative analysis of EHR implementation 

experiences across different developing countries, offering insights into context-specific factors that 

influence success. Finally, it proposes a framework for future research and policy development, emphasizing 

the need for adaptive, context-sensitive approaches to EHR implementation in developing countries. 

1.2 Significance of the analysis: 

This paper distinguishes itself from other notable studies in several ways. Unlike Katurura and Cilliers' (2018) 

[99] focus on South Africa, this analysis provides a broader perspective, incorporating experiences from 

multiple developing countries. It goes beyond Campanella et al.'s (2015) [49] emphasis on healthcare quality 

improvements to explore the unique challenges and opportunities in resource-constrained settings. While 

Lulin et al. (2020) [125] focused on nurses' readiness for EHR adoption, this study takes a more holistic view, 

considering perspectives from various stakeholders and system levels. 

The analysis fills a crucial gap in the literature by synthesizing recent developments and emerging trends in 

EHR implementation in developing countries, an area that has seen rapid changes but lacked comprehensive, 

up-to-date reviews. It paves the way for future studies by identifying key areas for further research, such as 

the integration of EHR with other health technologies and the potential of blockchain for enhancing data 

security and interoperability. 

Moreover, this paper's emphasis on context-specific strategies and policy recommendations provides a 

practical framework for policymakers and healthcare administrators in developing countries, addressing a 

need highlighted by Achampong (2022) [4, 5] for more tailored approaches to EHR implementation. 

2.0 Method 

The methodology employed for this analysis was a comprehensive literature review coupled with thematic 

analysis, an approach widely used in health informatics research. This method allows for a systematic 

examination of existing literature to identify key themes, trends, and insights related to Electronic Health 

Record (EHR) implementation in developing countries. 

The literature review process involved searching for and analyzing relevant peer-reviewed articles, reports, 

and case studies from the provided reference list. This approach is similar to that used by Katurura and Cilliers 

(2018) in their systematic literature review of EHR system implementation in the public health care sector of 

South Africa [99]. Their study successfully identified key challenges and opportunities in EHR 

implementation, demonstrating the effectiveness of this method in synthesizing complex information from 

multiple sources. 
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Thematic analysis was then applied to identify recurring themes and patterns across the literature. This 

method was effectively used by Attafuah et al. (2022) in their study of health leaders' perspectives on EHR 

system implementation in Ghana [33]. Through thematic analysis, they were able to uncover key factors 

influencing EHR adoption, including organizational readiness and leadership engagement. 

Similarly, Jawhari et al. (2016) employed a state-of-the-art review methodology to examine the benefits and 

challenges of EHR implementations in low-resource settings [92]. Their approach, which involved 

synthesizing findings from multiple studies, provided a comprehensive overview of EHR implementation 

issues in developing countries. 

By following these established methodologies, this analysis was able to provide comparable outcomes, 

identifying key themes such as infrastructure challenges, capacity building needs, and strategies for 

successful implementation. This approach allows for a holistic understanding of the complex landscape of 

EHR implementation in developing countries. 

Other researchers can replicate this study by following a similar process of comprehensive literature review 

and thematic analysis. This would involve: 

1. Collecting relevant literature from peer-reviewed sources 

2. Systematically reviewing the collected literature 

3. Identifying recurring themes and patterns 

4. Synthesizing findings to draw meaningful conclusions 

This method's strength lies in its ability to provide a broad yet detailed understanding of complex issues, 

making it particularly suitable for studying multifaceted topics like EHR implementation in diverse 

developing country contexts. 

3.0 Results and Discussion 

Sections 3.1 to 3.7 of this paper provide a comprehensive examination of Electronic Health Record (EHR) 

implementation in developing countries. These sections cover the current state of EHR adoption, highlighting 

case studies from countries like Ghana and Ethiopia. They explore the potential benefits of EHR systems in 

improving patient care, enhancing data management, and optimizing resource allocation. The analysis then 

delves into the challenges faced in implementing EHRs, including infrastructure limitations, financial 

constraints, and resistance to change. Strategies for successful implementation are discussed, followed by 

detailed case studies. Finally, future directions are explored, including integration with other health 

technologies and the potential of blockchain for enhanced security. This overview sets the stage for a detailed 

discussion of the results and their implications. 

3.1 Current State of EHR Implementation in Developing Countries 

The implementation of Electronic Health Record (EHR) systems in developing countries has been gaining 
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momentum in recent years, albeit at a slower pace compared to developed nations. This section provides an 

overview of EHR adoption rates in developing countries and examines case studies from specific nations, 

focusing on Ghana, Ethiopia, and South Africa. 

A. Overview of EHR adoption rates 

The adoption of EHR systems in developing countries has been characterized by varying degrees of success 

and challenges. While there is a growing recognition of the potential benefits of EHR systems, many 

developing nations still struggle with implementation and widespread adoption [92]. 

Jawhari et al. (2016) conducted a comprehensive review of EHR implementations in low-resource settings 

and found that adoption rates were generally low, with significant variations across countries and healthcare 

facilities [92]. The authors identified several factors contributing to the low adoption rates, including 

insufficient infrastructure, financial constraints, and a lack of trained personnel. 

In sub-Saharan Africa, where many developing countries are located, the adoption of EHR systems has been 

particularly challenging. Katurura and Cilliers (2018) reviewed the state of EHR implementation in the public 

health sector of South Africa and found that while there was a push towards digitization, the adoption of 

comprehensive EHR systems remained limited [99]. 

The variation in adoption rates can be attributed to several factors, including: 

1. Government initiatives and policies 

2. Available resources and infrastructure 

3. Healthcare workforce readiness 

4. Cultural and organizational factors 

Despite these challenges, there is a growing trend towards EHR adoption in developing countries, driven by 

the potential benefits of improved patient care, enhanced data management, and increased efficiency in 

healthcare delivery [49]. 

 

 

B. Case studies from specific countries 

1. Ghana 

Ghana has made significant strides in implementing EHR systems, with several initiatives and studies 

documenting the country's progress and challenges. 

Abdulai and Adam (2020) conducted a cross-sectional study of two hospitals in northern Ghana to assess 
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healthcare providers' readiness for EHR adoption [2]. The study revealed that while there was a general 

positive attitude towards EHR systems, several barriers existed, including inadequate infrastructure, limited 

computer skills among healthcare workers, and concerns about data security. 

Achampong (2022) provided a comprehensive review of EHR implementation in Ghana, highlighting both 

the progress made and the challenges faced [4, 5]. The author noted that while there have been successful 

pilot projects and implementations in some healthcare facilities, nationwide adoption remains limited. Key 

challenges identified included inadequate funding, lack of standardization, and resistance to change among 

healthcare workers. 

Acquah-Swanzy (2015) evaluated EHR systems in Ghana, focusing on the case of Effia Nkwanta Regional 

Hospital [6]. The study found that while the implementation of EHR systems had improved data management 

and accessibility, there were significant challenges in terms of infrastructure, training, and system integration. 

Attafuah et al. (2022) explored the perspective of health leaders on EHR system implementation in Ghana 

[33]. The study revealed that while health leaders recognized the potential benefits of EHR systems, they also 

expressed concerns about the readiness of the healthcare system to adopt and maintain these systems 

effectively. The authors emphasized the need for a comprehensive strategy to address issues such as 

infrastructure development, capacity building, and change management. 

Lulin et al. (2020) examined nurses' readiness for the adoption of hospital electronic information management 

systems in Ghana [125]. The study found that factors such as perceived usefulness, perceived ease of use, 

and social influence significantly affected nurses' intention to use EHR systems. The authors recommended 

targeted training programs and supportive organizational cultures to enhance EHR adoption among nursing 

staff. 

2. Ethiopia 

Ethiopia has also been making efforts to implement EHR systems, with several studies documenting the 

country's progress and challenges. 

Berhe et al. (2017) evaluated the implementation of electronic medical records from users' perspectives at 

Ayder referral hospital in Ethiopia [43]. The study found that while users generally had positive attitudes 

towards the EHR system, they faced challenges related to system downtime, inadequate training, and limited 

computer skills. 

Gebre-Mariam (2018) examined the governance lessons from an interorganizational health information 

system implementation in Ethiopia [76]. The study highlighted the importance of strong governance 

structures and stakeholder engagement in the successful implementation of EHR systems. The author 

emphasized the need for tailoring EHR systems to local contexts and addressing organizational culture issues. 

Gizaw et al. (2019) evaluated the electronic health record system in maternal and child health centers of 

Marie Stopes International Ethiopia [79]. The study found that while the EHR system had improved data 

quality and reporting, challenges remained in terms of infrastructure, training, and system usability. 
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Andualem Asemahagn (2018) assessed the functionality status and challenges of electronic health 

management information systems in public health centers in the Amhara Region of Ethiopia [24]. The study 

revealed that while there was progress in implementing these systems, significant challenges existed, 

including inadequate infrastructure, limited technical support, and inconsistent use of the systems by 

healthcare workers. 

3. South Africa 

South Africa, as one of the more economically advanced nations in sub-Saharan Africa, has made notable 

progress in EHR implementation, although challenges persist. 

Katurura and Cilliers (2018) conducted a systematic literature review of EHR system implementation in the 

public health care sector of South Africa [99]. The review highlighted that while there were several EHR 

initiatives in the country, full-scale implementation remained a challenge. Key issues identified included lack 

of interoperability between different systems, inadequate infrastructure in rural areas, and resistance to 

change among healthcare workers. 

Staunton et al. (2021) examined stakeholder perspectives on the protection of personal health information in 

South Africa [186]. The study emphasized the importance of robust data protection measures in EHR systems 

and highlighted the need for clear policies and guidelines to ensure the privacy and security of patient 

information. 

Seebregts et al. (2018) described the design and implementation of a large-scale mobile health system for 

maternal health in South Africa (MomConnect) [181]. While not a comprehensive EHR system, this case 

study provides insights into the successful implementation of digital health solutions in a developing country 

context. The authors highlighted the importance of designing for scale, optimizing system architecture, and 

ensuring interoperability with existing health information systems. 

3.2 Benefits of EHR Implementation in Developing Countries 

The implementation of Electronic Health Record (EHR) systems in developing countries offers numerous 

potential benefits that can significantly improve healthcare delivery, patient outcomes, and overall health 

system efficiency. This section explores three key areas of benefit: improved patient care and health outcomes, 

enhanced data management and accessibility, and cost-effectiveness and resource optimization. 

A. Improved patient care and health outcomes 

One of the primary objectives of implementing EHR systems is to enhance the quality of patient care and 

ultimately improve health outcomes. Several studies have highlighted the potential of EHR systems to 

achieve these goals in developing countries: 

1. Enhanced clinical decision-making:  

Campanella et al. (2015) conducted a systematic review and meta-analysis on the impact of EHR systems on 
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healthcare quality [49]. Their findings indicated that EHR implementation was associated with a significant 

reduction in documentation time and improved guideline adherence. This suggests that EHR systems can 

support healthcare providers in making more informed and timely clinical decisions, potentially leading to 

better patient outcomes. 

2. Improved patient safety: 

The study by Campanella et al. (2015) also found that EHR systems contributed to a reduction in medication 

errors [49]. By providing clear, legible, and standardized documentation, EHR systems can help prevent 

misinterpretation of prescriptions and treatment plans, thereby enhancing patient safety. 

3. Continuity of care: 

Atinga et al. (2020) examined e-health usage and its impact on healthcare workers' motivation and job 

satisfaction in Ghana [32]. They found that EHR systems facilitated better continuity of care by providing a 

comprehensive and easily accessible patient history. This continuity can be particularly beneficial in 

developing countries where patients may receive care from multiple providers or facilities. 

4. Support for preventive care: 

EHR systems can help identify patients due for preventive services or screenings. While not specifically 

focused on developing countries, studies like Rattay et al. (2009) have shown how EHR systems can support 

primary care recommendations to prevent, identify, and manage childhood obesity [172]. Similar benefits 

could be realized in developing countries for various preventive health measures. 

5. Improved maternal and child health: 

In the context of developing countries, where maternal and child health is often a priority, EHR systems can 

play a crucial role. Seebregts et al. (2018) described the implementation of a large-scale mobile health system 

for maternal health in South Africa (MomConnect) [181]. While not a full EHR system, this case 

demonstrates how digital health solutions can improve maternal health outcomes through better information 

management and communication. 

 

6. Management of chronic diseases: 

EHR systems can be particularly beneficial in managing chronic diseases, which are becoming increasingly 

prevalent in developing countries. Mercer et al. (2019) discussed the potential of integrated health systems 

approaches, including EHR, in mitigating the burden of diabetes in Sub-Saharan Africa [138]. EHR systems 

can help in tracking patient progress, ensuring adherence to treatment plans, and facilitating timely 

interventions. 

B. Enhanced data management and accessibility 
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EHR systems offer significant improvements in how health data is managed, stored, and accessed. This can 

have far-reaching implications for healthcare delivery, health system planning, and research in developing 

countries. 

1. Improved data quality and completeness: 

Bagayoko et al. (2019) studied the implementation of a national electronic health information system in 

Gabon [37]. They found that the system led to improvements in data quality and completeness. This is crucial 

for accurate patient care and for informing health policy decisions. 

2. Real-time data access: 

EHR systems enable healthcare providers to access patient information in real-time. Acquah-Swanzy (2015) 

evaluated EHR systems in Ghana and noted that implementation had improved data accessibility [6]. This 

real-time access can be particularly beneficial in emergency situations or when coordinating care across 

different healthcare providers. 

3. Facilitating health information exchange: 

While interoperability remains a challenge, EHR systems have the potential to facilitate better health 

information exchange. Kiberu et al. (2014) described efforts to strengthen district-based health reporting 

through a health management information software system in Uganda [104]. Such systems can improve 

communication and coordination between different levels of the health system. 

4. Supporting health system planning and management: 

The aggregated data from EHR systems can provide valuable insights for health system planning and 

management. Lippeveld et al. (2019) discussed how health management information systems, including EHR, 

can serve as the backbone of health systems [122]. This data can inform resource allocation, disease 

surveillance, and health policy formulation. 

 

 

5. Enhancing research capabilities: 

EHR data can be a valuable resource for medical research. While not specific to developing countries, studies 

like Hripcsak and Albers (2013) have shown how EHR data can be used for next-generation phenotyping in 

medical research [89]. Similar benefits could be realized in developing countries, potentially accelerating 

medical research and innovation. 

6. Improving disease surveillance: 

EHR systems can play a crucial role in disease surveillance, which is particularly important in developing 
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countries prone to infectious disease outbreaks. Tom-Aba et al. (2015) described how innovative technology, 

including electronic data collection, supported the Ebola virus disease outbreak response in Nigeria [195, 

196]. Such systems can enable faster detection and response to disease outbreaks. 

C. Cost-effectiveness and resource optimization 

While the initial implementation of EHR systems requires significant investment, they have the potential to 

lead to cost savings and more efficient use of healthcare resources in the long term. 

1. Potential for long-term cost savings: 

Jang et al. (2014) conducted a mixed-methods study on the return on investment of EHR in primary care 

practices [91]. While this study was not specific to developing countries, it suggested that EHR 

implementation could lead to cost savings over time through improved efficiency and reduced paper-based 

costs. Similar benefits could potentially be realized in developing country contexts, although more research 

is needed in this area. 

2. Reduction in duplicate tests and procedures: 

EHR systems can help reduce unnecessary duplicate tests and procedures by providing easy access to patients' 

previous test results and medical history. While not specific to developing countries, studies like Miller and 

Sim (2004) have highlighted this potential benefit of EHR systems [140]. In resource-constrained settings of 

developing countries, this could lead to significant cost savings and more efficient use of limited healthcare 

resources. 

3. Improved resource allocation: 

The data generated by EHR systems can inform more efficient resource allocation. Lippeveld et al. (2019) 

discussed how health management information systems, including EHR, can support evidence-based 

decision-making in health system management [122]. This can lead to more targeted and efficient use of 

limited healthcare resources in developing countries. 

4. Reducing administrative costs: 

EHR systems have the potential to streamline administrative processes, potentially reducing associated costs. 

Kellermann and Jones (2013) discussed the potential of health information technology to reduce 

administrative costs, among other benefits [100]. While their discussion was not specific to developing 

countries, similar benefits could be realized in these contexts, freeing up resources for direct patient care. 

5. Supporting task-shifting: 

In many developing countries, task-shifting (the redistribution of tasks among health workforce teams) is 

used to address healthcare worker shortages. EHR systems can support this by providing clear protocols and 

decision support tools. Atinga et al. (2020) found that e-health usage, including EHR, was associated with 

improved job satisfaction among healthcare workers in Ghana [32]. This suggests that EHR systems could 
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support more efficient workforce utilization. 

6. Enhancing telemedicine capabilities: 

EHR systems can facilitate telemedicine, which can be particularly beneficial in resource-constrained settings. 

Campanella et al. (2015) discussed how telemedicine supported by electronic health records could reduce 

medical errors [48]. In developing countries, this could enable more efficient use of specialist resources and 

improve access to care in remote areas. 

While these benefits are promising, it's important to note that realizing them in developing countries faces 

several challenges. These include the high initial costs of implementation, the need for reliable infrastructure, 

and the requirement for significant capacity building among healthcare workers. Additionally, the evidence 

base for some of these benefits in developing country contexts is still limited, highlighting the need for more 

research in this area. 

Furthermore, the successful realization of these benefits depends on effective implementation strategies. 

Attafuah et al. (2022) emphasized the need for a comprehensive strategy to address issues such as 

infrastructure development, capacity building, and change management when implementing EHR systems in 

Ghana [33]. Similarly, Gebre-Mariam (2018) highlighted the importance of strong governance structures and 

stakeholder engagement in the successful implementation of health information systems in Ethiopia [76]. 

While the implementation of EHR systems in developing countries presents significant challenges, the 

potential benefits are substantial. Improved patient care and health outcomes, enhanced data management 

and accessibility, and the potential for cost-effectiveness and resource optimization make a compelling case 

for continued efforts to implement and optimize EHR systems in these settings. However, these benefits can 

only be fully realized with careful planning, sustained investment, and strategies tailored to the specific 

contexts of developing countries. As more evidence emerges from implementations in these settings, it will 

be crucial to continually refine approaches to maximize the benefits of EHR systems for developing country 

health systems. 

 

3.4 Challenges in Implementing EHR Systems in Developing Countries 

While the potential benefits of Electronic Health Record (EHR) systems in developing countries are 

significant, their implementation and adoption face numerous challenges. This section explores five key areas 

of challenge: infrastructure limitations, financial constraints, lack of trained personnel, resistance to change, 

and data security and privacy concerns. 

A. Infrastructure limitations 

One of the most significant challenges in implementing EHR systems in developing countries is the lack of 

adequate infrastructure. This includes issues related to electricity supply, internet connectivity, and hardware 

availability. 
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1. Unreliable electricity supply: 

Jawhari et al. (2016) conducted a comprehensive review of EHR implementations in low-resource settings 

and identified unreliable electricity supply as a major barrier [92]. In many developing countries, particularly 

in rural areas, frequent power outages can disrupt EHR system operations, leading to data loss and system 

downtimes. 

2. Limited internet connectivity: 

The same study by Jawhari et al. (2016) also highlighted poor internet connectivity as a significant challenge 

[92]. EHR systems often rely on internet connectivity for data synchronization, updates, and remote access. 

Limited or unreliable internet access can hinder the effective use of these systems. 

3. Inadequate hardware: 

Abdulai and Adam (2020), in their study of EHR readiness in northern Ghana, found that inadequate 

computer hardware was a significant barrier to EHR adoption [2]. Many healthcare facilities in developing 

countries lack sufficient computers, tablets, or other devices necessary for efficient EHR use. 

4. Lack of standardization: 

Achampong (2022), in a review of EHR implementation in Ghana, noted that lack of standardization in 

infrastructure and systems was a significant challenge [4, 5]. This can lead to interoperability issues and 

difficulties in scaling up EHR implementations. 

5. Urban-rural divide: 

Katurura and Cilliers (2018), in their review of EHR implementation in South Africa, highlighted the 

disparity in infrastructure between urban and rural areas [99]. Rural healthcare facilities often face more 

severe infrastructure challenges, potentially exacerbating healthcare inequities. 

 

B. Financial constraints 

Implementing and maintaining EHR systems requires significant financial investment, which can be 

challenging for developing countries with limited healthcare budgets. 

1. High initial costs: 

Jawhari et al. (2016) identified high initial costs as a major barrier to EHR implementation in low-resource 

settings [92]. These costs include hardware purchases, software licensing, infrastructure upgrades, and initial 

training. 

2. Ongoing maintenance costs: 
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Beyond the initial implementation, EHR systems require ongoing financial support for maintenance, 

updates, and user support. Achampong (2022) noted that inadequate funding for ongoing EHR maintenance 

was a challenge in Ghana [4, 5]. 

3. Competing priorities: 

In many developing countries, healthcare systems face numerous pressing needs. Attafuah et al. (2022), in 

their study of health leaders' perspectives on EHR implementation in Ghana, found that competing healthcare 

priorities often made it difficult to allocate sufficient funds for EHR systems [33]. 

4. Dependency on external funding: 

Kiberu et al. (2014), in their study of health information systems in Uganda, noted that many EHR initiatives 

in developing countries are dependent on external donor funding [104]. This can lead to sustainability issues 

when donor funding ends. 

5. Limited evidence of cost-effectiveness: 

While studies like Jang et al. (2014) have suggested potential long-term cost savings from EHR 

implementation [91], there is limited evidence of cost-effectiveness specifically in developing country 

contexts. This can make it challenging to justify the significant upfront investment required. 

C. Lack of trained personnel 

The successful implementation and use of EHR systems require a workforce with appropriate technical skills 

and knowledge. Developing countries often face challenges in this area. 

1. Limited computer literacy: 

Abdulai and Adam (2020) found that limited computer skills among healthcare workers was a significant 

barrier to EHR adoption in northern Ghana [2]. Many healthcare workers, particularly in older generations 

or rural areas, may have limited experience with computers and digital systems. 

2. Shortage of IT professionals: 

Jawhari et al. (2016) noted that a lack of local IT expertise was a common challenge in EHR implementations 

in low-resource settings [92]. This can make it difficult to provide ongoing technical support and maintenance 

for EHR systems. 

3. Inadequate training programs: 

Kuek and Hakkennes (2019) examined healthcare staff digital literacy levels and found that inadequate 

training was a significant barrier to effective use of health information systems [112]. Many EHR 

implementations in developing countries suffer from insufficient or ineffective training programs. 

4. Brain drain: 
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Atinga et al. (2020), in their study of e-health usage in Ghana, touched on the issue of healthcare worker 

migration [32]. The "brain drain" phenomenon, where skilled professionals leave developing countries for 

better opportunities elsewhere, can exacerbate the shortage of personnel capable of effectively implementing 

and managing EHR systems. 

5. Workload concerns: 

Berhe et al. (2017), in their evaluation of EHR implementation in Ethiopia, found that healthcare workers 

were concerned about the additional workload associated with learning and using new EHR systems [43]. 

This can lead to resistance and reduced effectiveness of EHR implementations. 

D. Resistance to change 

Implementing EHR systems often requires significant changes in workflow and practices, which can lead to 

resistance from healthcare workers and organizations. 

1. Organizational culture: 

Attafuah et al. (2022), in their study of health leaders' perspectives on EHR implementation in Ghana, 

highlighted the importance of organizational culture in successful EHR adoption [33]. Resistance can stem 

from deeply ingrained practices and attitudes within healthcare organizations. 

2. Perceived usefulness and ease of use: 

Lulin et al. (2020) examined nurses' readiness for EHR adoption in Ghana and found that perceived 

usefulness and ease of use significantly affected intention to use EHR systems [125]. If healthcare workers 

don't see the value in EHR systems or find them difficult to use, they are likely to resist adoption. 

3. Fear of technology: 

Berhe et al. (2017) noted that some healthcare workers in Ethiopia expressed fear or anxiety about using new 

technology [43]. This technophobia can be a significant barrier to EHR adoption, particularly among older 

workers or those with limited computer experience. 

4. Disruption of existing workflows: 

Gizaw et al. (2019), in their evaluation of EHR systems in maternal and child health centers in Ethiopia, 

found that changes to existing workflows were a source of resistance [79]. EHR systems often require 

significant changes to how healthcare workers perform their daily tasks, which can be met with resistance. 

5. Lack of stakeholder engagement: 

Gebre-Mariam (2018), in a study of health information system implementation in Ethiopia, emphasized the 

importance of stakeholder engagement in overcoming resistance to change [76]. Failure to involve key 

stakeholders in the planning and implementation process can lead to increased resistance. 

https://doi.org/10.69600/gjnmid.2024.v01.i04.30-62


GJNMID - GHANA JOURNAL OF NURSING AND MIDWIFERY 

Ghana Journal of Nursing and Midwifery (GJNMID) 
https://doi.org/10.69600/gjnmid.2024.v01.i04.30-62  https://gjnmid.com  ISSN: 3057-3602 (Online) 
Article history: Received date: 19th August 2024; Revision received: 20th October 2024; Accepted for publication: 31th October 2024 

Page 44 

 

E. Data security and privacy concerns 

As EHR systems collect and store sensitive patient information, ensuring data security and privacy is crucial. 

This presents particular challenges in developing country contexts. 

1. Inadequate legal frameworks: 

Staunton et al. (2021), in their study of stakeholder perspectives on health data protection in South Africa, 

highlighted the need for robust legal frameworks to protect patient data [186]. Many developing countries 

lack comprehensive data protection laws, which can create uncertainty and risks in EHR implementation. 

2. Cybersecurity threats: 

Kruse et al. (2017) reviewed cybersecurity threats in healthcare and noted that EHR systems can be vulnerable 

to various forms of cyberattacks [110, 111]. Developing countries may lack the resources and expertise to 

implement robust cybersecurity measures. 

3. Unauthorized access: 

Acquah-Swanzy (2015), in their evaluation of EHR systems in Ghana, noted concerns about unauthorized 

access to patient data [6]. In settings where multiple users may share computer systems or where physical 

security may be limited, preventing unauthorized access can be challenging. 

4. Data breaches: 

While not specific to developing countries, studies like Kruse et al. (2017) have highlighted the risk of data 

breaches in EHR systems [111]. The consequences of such breaches can be particularly severe in developing 

countries where trust in health systems may already be fragile. 

5. Balancing access and privacy: 

Bagayoko et al. (2019), in their study of health information system implementation in Gabon, touched on the 

challenge of balancing the need for data accessibility with privacy concerns [37]. EHR systems need to ensure 

that healthcare providers have access to necessary information while still protecting patient privacy. 

6. Cultural attitudes towards privacy: 

Staunton et al. (2021) noted that cultural attitudes towards privacy can affect perceptions of EHR systems 

[186]. In some developing country contexts, there may be different cultural norms around information sharing 

that need to be considered in EHR implementation. 

These challenges are often interrelated and can reinforce each other. For example, financial constraints can 

limit investment in infrastructure and training, which in turn can exacerbate resistance to change and increase 

security risks. Similarly, lack of trained personnel can make it more difficult to address infrastructure 

limitations and security concerns. 
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3.5 Strategies for Successful EHR Implementation 

Given the numerous challenges faced in implementing Electronic Health Record (EHR) systems in 

developing countries, it is crucial to develop and employ effective strategies for successful implementation. 

This section explores five key strategies: tailoring EHR systems to local contexts, capacity building and 

training programs, phased implementation approaches, stakeholder engagement and change management, 

and addressing data security and privacy. 

A. Tailoring EHR systems to local contexts 

One of the most critical strategies for successful EHR implementation in developing countries is ensuring 

that the systems are adapted to local needs, practices, and constraints. 

1. Customization of EHR systems: 

Gebre-Mariam (2018), in a study of health information system implementation in Ethiopia, emphasized the 

importance of tailoring systems to local contexts [76]. This includes adapting the user interface, data fields, 

and functionality to match local healthcare practices and needs. 

2. Language considerations: 

Gizaw et al. (2019), in their evaluation of EHR systems in maternal and child health centers in Ethiopia, 

highlighted the importance of language considerations [79]. EHR systems should be available in local 

languages to ensure ease of use and accurate data entry. 

3. Addressing local infrastructure constraints: 

Jawhari et al. (2016) identified the need to adapt EHR systems to work in low-resource settings with limited 

infrastructure [92]. This might involve developing offline functionality, optimizing for low-bandwidth 

environments, or creating mobile-friendly interfaces. 

4. Integration with existing health systems: 

Kiberu et al. (2014), in their study of health information systems in Uganda, noted the importance of 

integrating new EHR systems with existing health management information systems [104]. This ensures 

continuity and leverages existing investments. 

5. Consideration of local health priorities: 

Seebregts et al. (2018) described the implementation of a mobile health system for maternal health in South 

Africa, demonstrating how digital health solutions can be tailored to address specific local health priorities 

[181]. 

6. Cultural sensitivity: 

Staunton et al. (2021), in their study of health data protection in South Africa, highlighted the need to consider 
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local cultural attitudes towards privacy and information sharing when designing EHR systems [186]. 

B. Capacity building and training programs 

Developing the skills and knowledge of healthcare workers and IT professionals is crucial for the successful 

implementation and sustained use of EHR systems. 

1. Comprehensive training programs: 

Atinga et al. (2020), in their study of e-health usage in Ghana, emphasized the importance of comprehensive 

training programs for healthcare workers [32]. These should cover not only technical skills but also the 

potential benefits and impacts of EHR systems on healthcare delivery. 

2. Ongoing support and refresher training: 

Berhe et al. (2017), in their evaluation of EHR implementation in Ethiopia, highlighted the need for ongoing 

support and refresher training to ensure continued effective use of EHR systems [43]. 

3. Train-the-trainer approaches: 

Kuek and Hakkennes (2019) suggested that train-the-trainer approaches could be effective in building local 

capacity for EHR implementation and support [112]. This approach can help create a sustainable local base 

of expertise. 

4. Addressing computer literacy: 

Abdulai and Adam (2020) identified limited computer literacy as a significant barrier to EHR adoption in 

Ghana [2]. Training programs should include basic computer skills where necessary. 

5. Leadership and management training: 

Attafuah et al. (2022), in their study of health leaders' perspectives on EHR implementation in Ghana, 

highlighted the need for leadership training to support effective EHR implementation [33]. 

6. Interdisciplinary training: 

Lulin et al. (2020), in their study of nurses' readiness for EHR adoption in Ghana, suggested that training 

should involve multiple disciplines to promote comprehensive understanding and collaboration [125]. 

C. Phased implementation approaches 

Given the complexity of EHR implementation and the resource constraints in many developing countries, a 

phased approach to implementation can be highly effective. 

1. Pilot testing: 

Jawhari et al. (2016) recommended pilot testing of EHR systems before full-scale implementation [92]. This 
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allows for identification and resolution of issues on a smaller scale. 

2. Modular implementation: 

Achampong (2022), in a review of EHR implementation in Ghana, suggested a modular approach to 

implementation, starting with core functionalities and gradually adding more complex features [4, 5]. 

3. Geographical phasing: 

Katurura and Cilliers (2018), in their review of EHR implementation in South Africa, noted the potential of 

phased geographical rollout, starting in areas with better infrastructure and gradually expanding [99]. 

4. Functional phasing: 

Gizaw et al. (2019) described how EHR implementation in Ethiopian maternal and child health centers 

focused initially on key functional areas before expanding [79]. 

5. Incremental data migration: 

Bagayoko et al. (2019), in their study of health information system implementation in Gabon, highlighted the 

importance of careful, phased data migration from paper-based to electronic systems [37]. 

6. Parallel systems: 

Berhe et al. (2017) noted that running paper-based and electronic systems in parallel during initial 

implementation phases can help manage risks and build confidence [43]. 

D. Stakeholder engagement and change management 

Effective stakeholder engagement and change management are crucial for overcoming resistance and 

ensuring successful EHR implementation. 

1. Involving end-users in design: 

Gebre-Mariam (2018) emphasized the importance of involving healthcare workers in the design and 

customization of EHR systems [76]. This can increase buy-in and ensure the system meets actual user needs. 

2. Leadership engagement: 

Attafuah et al. (2022) highlighted the crucial role of health system leaders in driving EHR implementation 

[33]. Engaging leaders early and throughout the implementation process can help overcome organizational 

barriers. 

3. Community engagement: 

Seebregts et al. (2018), in their description of a mobile health system in South Africa, demonstrated the value 

of engaging community members in digital health initiatives [181]. This can help build trust and address 
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concerns about new technologies. 

4. Change management strategies: 

Lulin et al. (2020) suggested that change management strategies, including clear communication about the 

benefits of EHR systems, can help overcome resistance to adoption [125]. 

5. Interdepartmental collaboration: 

Kiberu et al. (2014) noted the importance of fostering collaboration between health departments and IT 

departments for successful health information system implementation [104]. 

6. Addressing workflow changes: 

Gizaw et al. (2019) emphasized the need to carefully manage changes to existing workflows when 

implementing EHR systems [79]. This involves working closely with healthcare workers to design and 

implement new processes. 

E. Addressing data security and privacy 

Ensuring the security and privacy of patient data is crucial for building trust in EHR systems and complying 

with ethical and legal requirements. 

1. Developing comprehensive legal frameworks: 

Staunton et al. (2021) highlighted the need for robust legal frameworks to protect patient data in EHR systems 

[186]. This involves working with policymakers to develop and implement appropriate legislation. 

 

2. Implementing strong security measures: 

Kruse et al. (2017) reviewed cybersecurity measures for EHR systems, emphasizing the need for robust 

security protocols including encryption, access controls, and audit trails [110, 111]. 

3. Privacy by design: 

Shahnaz et al. (2019) proposed using blockchain technology to enhance the security and privacy of EHR 

systems [183, 184]. While this specific technology might not be feasible in all contexts, the principle of 

incorporating privacy protections into the core design of EHR systems is widely applicable. 

4. Training on data protection: 

Acquah-Swanzy (2015), in their evaluation of EHR systems in Ghana, noted the importance of training 

healthcare workers on data protection practices [6]. 

5. Balancing access and privacy: 
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Bagayoko et al. (2019) highlighted the challenge of balancing the need for data accessibility with privacy 

concerns [37]. Implementing role-based access controls can help ensure that healthcare providers have access 

to necessary information while still protecting patient privacy. 

6. Cultural considerations: 

Staunton et al. (2021) noted that cultural attitudes towards privacy can affect perceptions of EHR systems 

[186]. Engaging with local communities to understand and address cultural concerns about data privacy is 

crucial. 

These strategies are interconnected and should be implemented in a coordinated manner for maximum 

effectiveness. For example, tailoring EHR systems to local contexts (Strategy A) should inform the design of 

capacity building and training programs (Strategy B). Similarly, stakeholder engagement (Strategy D) is 

crucial for successful phased implementation (Strategy C) and for addressing data security and privacy 

concerns (Strategy E). 

Moreover, these strategies should be adapted to the specific context of each developing country and even to 

different regions or healthcare facilities within a country. What works in an urban hospital may not be directly 

applicable to a rural clinic, and strategies that are effective in one country may need to be modified for another. 

It's also important to note that successful EHR implementation is an ongoing process rather than a one-time 

event. Continuous evaluation, learning, and improvement are necessary to ensure that EHR systems continue 

to meet the evolving needs of healthcare providers and patients. 

 

Some overarching principles that emerge from these strategies include: 

1. Flexibility and adaptability: EHR systems and implementation strategies need to be flexible enough to 

adapt to diverse and changing contexts. 

2. Capacity building: Investing in local capacity, both in terms of technical skills and change management 

capabilities, is crucial for long-term success. 

3. Gradual, phased approaches: Given the complexity of EHR implementation and the resource constraints 

in many developing countries, gradual and phased approaches are often more feasible and effective than 

attempting comprehensive, rapid changes. 

4. Stakeholder involvement: Engaging a wide range of stakeholders – from frontline healthcare workers to 

system leaders to community members – is crucial for successful implementation. 

5. Balancing standardization and customization: While some level of standardization is necessary for 

interoperability and scalability, EHR systems also need to be customizable to meet local needs and 

preferences. 

https://doi.org/10.69600/gjnmid.2024.v01.i04.30-62


GJNMID - GHANA JOURNAL OF NURSING AND MIDWIFERY 

Ghana Journal of Nursing and Midwifery (GJNMID) 
https://doi.org/10.69600/gjnmid.2024.v01.i04.30-62  https://gjnmid.com  ISSN: 3057-3602 (Online) 
Article history: Received date: 19th August 2024; Revision received: 20th October 2024; Accepted for publication: 31th October 2024 

Page 50 

 

6. Attention to privacy and security: As EHR systems deal with sensitive health information, robust 

measures to ensure data privacy and security are essential. 

3.6 Case Studies of Successful EHR Implementations 

Examining real-world examples of Electronic Health Record (EHR) implementations in developing countries 

provides valuable insights into effective strategies and potential pitfalls. This section focuses on two case 

studies: Ghana's experience with EHR adoption and Ethiopia's health management information system. 

A. Ghana's experience with EHR adoption 

Ghana has made significant strides in implementing EHR systems, offering valuable lessons for other 

developing countries. Several studies have documented Ghana's journey in EHR adoption, highlighting both 

successes and challenges. 

1. Pilot Projects and Initial Implementations: 

Acquah-Swanzy (2015) evaluated EHR systems in Ghana, focusing on the case of Effia Nkwanta Regional 

Hospital [6]. This study found that the implementation of EHR systems had improved data management and 

accessibility. Key findings included: 

• Improved efficiency in patient record retrieval 

• Enhanced data quality and completeness 

• Reduced paper usage and associated costs 

However, the study also identified challenges such as inadequate infrastructure and the need for continuous 

training of staff. 

2. National-level Initiatives: 

Achampong (2022) provided a comprehensive review of EHR implementation in Ghana [4, 5]. This review 

highlighted several national-level initiatives: 

• The Ghana Health Service-Hospital Administration Management System (GHS-HAMS) 

• The District Health Information Management System (DHIMS) 

• The National Health Insurance Scheme (NHIS) e-claims system 

These initiatives demonstrate Ghana's commitment to leveraging digital health solutions at a national scale. 

However, the review also noted that nationwide adoption remains limited due to challenges such as 

inadequate funding, lack of standardization, and resistance to change among healthcare workers. 

3. Healthcare Provider Readiness: 

Abdulai and Adam (2020) conducted a cross-sectional study of two hospitals in northern Ghana to assess 

healthcare providers' readiness for EHR adoption [2]. Their findings revealed: 
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• A generally positive attitude towards EHR systems among healthcare providers 

• Concerns about inadequate infrastructure and limited computer skills 

• The need for comprehensive training programs to support EHR adoption 

4. Health Leaders' Perspectives: 

Attafuah et al. (2022) explored the perspective of health leaders on EHR system implementation in Ghana 

[33]. This study provided insights into the strategic considerations for EHR adoption: 

• Recognition of the potential benefits of EHR systems in improving healthcare delivery 

• Concerns about the readiness of the healthcare system to adopt and maintain these systems 

effectively 

• The need for a comprehensive strategy addressing infrastructure development, capacity building, 

and change management 

5. Nurses' Readiness for EHR Adoption: 

Lulin et al. (2020) examined nurses' readiness for the adoption of hospital electronic information management 

systems in Ghana [125]. Their study found that: 

• Perceived usefulness and ease of use significantly affected nurses' intention to use EHR systems 

• Social influence played a role in EHR acceptance 

• There was a need for targeted training programs and supportive organizational cultures to enhance 

EHR adoption among nursing staff 

6. E-health Usage and Healthcare Worker Satisfaction: 

Atinga et al. (2020) studied e-health usage and its impact on healthcare workers' motivation and job 

satisfaction in Ghana [32]. Their findings indicated that: 

• E-health usage, including EHR systems, was associated with improved job satisfaction among 

healthcare workers 

• EHR systems facilitated better continuity of care by providing comprehensive and easily accessible 

patient histories 

• There was a need for ongoing support and training to maximize the benefits of e-health technologies 

7. Mobile Health Initiatives: 

While not strictly an EHR system, Peprah et al. (2020) examined the role of mobile health (mHealth) 

technology in lessening barriers to healthcare in rural Ghana [165]. This study highlighted: 

• The potential of mobile technologies to complement EHR systems, particularly in rural areas with 

limited infrastructure 

• The importance of user-friendly interfaces and local language support in health information 

technologies 

https://doi.org/10.69600/gjnmid.2024.v01.i04.30-62


GJNMID - GHANA JOURNAL OF NURSING AND MIDWIFERY 

Ghana Journal of Nursing and Midwifery (GJNMID) 
https://doi.org/10.69600/gjnmid.2024.v01.i04.30-62  https://gjnmid.com  ISSN: 3057-3602 (Online) 
Article history: Received date: 19th August 2024; Revision received: 20th October 2024; Accepted for publication: 31th October 2024 

Page 52 

 

• The need to address issues of data privacy and security in mobile health applications 

8. Key Lessons from Ghana's Experience: 

• Phased implementation: Ghana's experience demonstrates the value of starting with pilot projects 

and gradually scaling up. 

• Importance of infrastructure: Adequate technological infrastructure is crucial for successful EHR 

implementation. 

• Need for standardization: Lack of standardization across different systems has been a challenge in 

Ghana's EHR journey. 

• Training and capacity building: Continuous training and support for healthcare workers is essential 

for successful EHR adoption. 

• Leadership engagement: The involvement of health system leaders is crucial for driving EHR 

implementation at a national level. 

• User-centered design: EHR systems should be designed with input from end-users to ensure they 

meet actual needs and are user-friendly. 

• Complementary technologies: Mobile health technologies can complement EHR systems, 

particularly in rural areas. 

B. Ethiopia's health management information system 

Ethiopia has made significant progress in implementing a national health management information system, 

which includes elements of EHR. Several studies have documented Ethiopia's experience, providing insights 

into the challenges and successes of implementing health information systems in a low-resource setting. 

1. Implementation and User Perspectives: 

Berhe et al. (2017) evaluated the implementation of electronic medical records from users' perspectives at 

Ayder referral hospital in Ethiopia [43]. Their study found: 

• Users generally had positive attitudes towards the EHR system 

• Challenges related to system downtime, inadequate training, and limited computer skills among 

some staff 

• The need for ongoing support and refresher training to ensure continued effective use of EHR 

systems 

2. Governance and Interorganizational Aspects: 

Gebre-Mariam (2018) examined the governance lessons from an interorganizational health information 

system implementation in Ethiopia [76]. This study highlighted: 

• The importance of strong governance structures in successful implementation 

• The need for stakeholder engagement throughout the implementation process 

• The value of tailoring EHR systems to local contexts and addressing organizational culture issues 
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3. Maternal and Child Health Centers: 

Gizaw et al. (2019) evaluated the electronic health record system in maternal and child health centers of 

Marie Stopes International Ethiopia [79]. Their findings included: 

• Improvements in data quality and reporting following EHR implementation 

• Challenges related to infrastructure, training, and system usability 

• The importance of adapting EHR systems to specific healthcare contexts, such as maternal and child 

health 

4. Public Health Centers: 

Andualem Asemahagn (2018) assessed the functionality status and challenges of electronic health 

management information systems in public health centers in the Amhara Region of Ethiopia [24]. This study 

revealed: 

• Progress in implementing health management information systems 

• Significant challenges including inadequate infrastructure, limited technical support, and 

inconsistent use of the systems by healthcare workers 

• The need for sustained investment in infrastructure and capacity building 

5. Data Quality and Health System Performance: 

Adane et al. (2021) examined the consistency, trends, and challenges of routine health management 

information system data in Ethiopia [7]. Their study found: 

• Improvements in data quality and completeness over time 

• Persistent challenges in data accuracy and timeliness 

• The potential of health management information systems to support evidence-based decision-

making in health system management 

6. Impact on Maternal and Child Health Services: 

Worku et al. (2022) studied the contribution of health information systems to child immunization services in 

Ethiopia [206]. Their findings highlighted: 

• The potential of health information systems to improve the planning and delivery of immunization 

services 

• Challenges in data quality and use at lower levels of the health system 

• The need for capacity building in data analysis and use among health workers 

7. Key Lessons from Ethiopia's Experience: 

• Importance of governance: Strong governance structures and stakeholder engagement are crucial 

for successful implementation. 
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• Context-specific adaptation: EHR systems need to be adapted to specific healthcare contexts and 

local needs. 

• Infrastructure development: Sustained investment in technological infrastructure is necessary for 

effective health information systems. 

• Capacity building: Ongoing training and support for healthcare workers is essential, particularly in 

data analysis and use. 

• Data quality focus: Improving data quality should be a continuous process, supported by system 

design and user training. 

• Integration with existing systems: Health information systems should be integrated with existing 

health management processes for maximum impact. 

• Phased implementation: Ethiopia's experience demonstrates the value of gradually expanding health 

information systems across different regions and levels of the health system. 

8. Comparing the experiences of Ghana and Ethiopia provides several insights: 

1. Common challenges: Both countries face similar challenges related to infrastructure limitations, need for 

capacity building, and ensuring data quality. 

2. Importance of national strategy: While Ghana's approach has involved multiple initiatives, Ethiopia's focus 

on a national health management information system demonstrates the value of a coordinated national 

strategy. 

3. Context-specific solutions: Both cases highlight the need to adapt EHR and health information systems to 

local contexts and needs. 

4. Gradual implementation: Both countries have adopted phased approaches to implementation, starting with 

pilot projects or specific health areas and gradually expanding. 

5. User engagement: Both experiences emphasize the importance of engaging healthcare workers and other 

stakeholders in the design and implementation process. 

6. Continuous improvement: Both cases demonstrate that implementing EHR and health information systems 

is an ongoing process requiring continuous evaluation and improvement. 

7. Potential impact: Despite challenges, both countries' experiences show the potential of EHR and health 

information systems to improve data management, support decision-making, and ultimately enhance 

healthcare delivery. 

These case studies provide valuable lessons for other developing countries embarking on EHR 

implementation. They demonstrate that while challenges are significant, with careful planning, sustained 

investment, and adaptive approaches, developing countries can successfully implement EHR systems and 

reap their benefits. The experiences of Ghana and Ethiopia also highlight the importance of sharing 

knowledge and best practices among developing countries to accelerate progress in digital health 

transformation. 
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4.6 Future Directions and Recommendations 

A. Integration with other health technologies 

The future of EHR systems in developing countries lies in their integration with other emerging health 

technologies. This integration can enhance the functionality and impact of EHR systems. 

1. Mobile Health (mHealth):  

Peprah et al. (2020) examined the role of mHealth in reducing healthcare barriers in rural Ghana [165]. 

Integrating EHR systems with mobile technologies can improve access to health information in remote areas 

with limited infrastructure. 

2. Telemedicine:  

Campanella et al. (2015) discussed how telemedicine supported by electronic health records could reduce 

medical errors [48]. In developing countries, integrating EHR with telemedicine could extend specialist care 

to underserved areas. 

 

3. Artificial Intelligence (AI): 

While not directly addressed in the studies, the potential of AI to enhance EHR functionality, such as in 

clinical decision support, is an important future direction. 

B. Blockchain technology for enhanced security 

Blockchain technology offers promising solutions to address data security and privacy concerns in EHR 

systems. 

1. Enhanced data security:  

Shahnaz et al. (2019) proposed using blockchain for electronic health records to improve security and privacy 

[183, 184]. Blockchain's decentralized and immutable nature can enhance data integrity and resist 

unauthorized alterations. 

2. Interoperability:  

Reegu et al. (2023) presented a blockchain-based framework for interoperable electronic health records [173, 

174]. Blockchain can facilitate secure data sharing between different healthcare providers and systems. 

3. Patient control:  

Sun et al. (2020) described a blockchain-based secure storage and access scheme for electronic medical 

records [188]. Blockchain can enable patients to have greater control over their health data, deciding who 
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can access it and when. 

C. Policy recommendations for governments and healthcare organizations 

Based on the challenges and strategies discussed in previous sections, several policy recommendations 

emerge: 

1. National eHealth strategies:  

Attafuah et al. (2022) emphasized the need for comprehensive strategies to address issues such as 

infrastructure development, capacity building, and change management [33]. Governments should develop 

and implement national eHealth strategies that provide a roadmap for EHR implementation. 

2. Legal and regulatory frameworks:  

Staunton et al. (2021) highlighted the need for robust legal frameworks to protect patient data [186]. 

Governments should establish or update laws and regulations governing health data privacy, security, and 

sharing. 

 

3. Investment in infrastructure:  

Jawhari et al. (2016) identified inadequate infrastructure as a major barrier to EHR implementation [92]. 

Governments and healthcare organizations should prioritize investment in technological infrastructure, 

including reliable electricity and internet connectivity. 

4. Capacity building programs:  

Kuek and Hakkennes (2019) suggested that targeted training programs could enhance digital literacy among 

healthcare staff [112]. Healthcare organizations should implement comprehensive and ongoing training 

programs for all staff involved in EHR use. 

5. Standardization and interoperability:  

Achampong (2022) noted that lack of standardization was a challenge in Ghana's EHR implementation [4, 

5]. Governments should establish standards for EHR systems to ensure interoperability and data exchange 

between different healthcare providers and levels of the health system. 

6. Phased implementation approach:  

Katurura and Cilliers (2018) noted the potential of phased geographical rollout in South Africa [99]. 

Healthcare organizations should adopt phased implementation approaches, starting with pilot projects and 

gradually scaling up. 

7. Stakeholder engagement:  
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Gebre-Mariam (2018) emphasized the importance of stakeholder engagement in health information system 

implementation [76]. Policymakers should ensure that all relevant stakeholders, including healthcare workers, 

patients, and community leaders, are involved in the planning and implementation of EHR systems. 

These future directions and recommendations provide a roadmap for the continued development and 

implementation of EHR systems in developing countries. By integrating with other health technologies, 

leveraging emerging technologies like blockchain, and implementing supportive policies, developing 

countries can maximize the benefits of EHR systems and improve healthcare delivery and outcomes. 

4.0 Comparative Overview 

4.1 Current State of EHR Implementation: 

The adoption of EHR systems in developing countries has been gradual and uneven. Case studies from Ghana, 

Ethiopia, and South Africa provide insights into the progress and challenges faced. In Ghana, Achampong 

(2022) noted several national-level initiatives, including the Ghana Health Service-Hospital Administration 

Management System (GHS-HAMS) and the District Health Information Management System (DHIMS) [4, 

5]. However, nationwide adoption remains limited due to challenges such as inadequate funding and lack of 

standardization. 

Ethiopia's experience, as documented by Berhe et al. (2017) and Gebre-Mariam (2018), highlights the 

importance of strong governance structures and stakeholder engagement in implementing health information 

systems [43, 76]. The country has made significant progress in implementing a national health management 

information system, although challenges persist in infrastructure and capacity building. 

4.2 Benefits of EHR Implementation: 

The potential benefits of EHR systems in developing countries are substantial. Campanella et al. (2015) found 

that EHR implementation was associated with improved guideline adherence and reduced medication errors 

[49]. In the context of developing countries, Atinga et al. (2020) noted that e-health usage, including EHR 

systems, was associated with improved job satisfaction among healthcare workers and better continuity of 

care [32]. 

EHR systems also offer significant improvements in data management and accessibility. Bagayoko et al. 

(2019) found that implementing a national electronic health information system in Gabon led to 

improvements in data quality and completeness [37]. This enhanced data management can support evidence-

based decision-making in health system management, as noted by Lippeveld et al. (2019) [122]. 

4.3 Challenges in Implementing EHR Systems: 

Despite the potential benefits, developing countries face numerous challenges in implementing EHR systems. 

Jawhari et al. (2016) identified several key barriers in low-resource settings, including: 

1. Infrastructure limitations: Unreliable electricity supply and limited internet connectivity pose significant 
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challenges [92]. 

2. Financial constraints: High initial costs and ongoing maintenance expenses are major hurdles [92]. 

3. Lack of trained personnel: Limited computer literacy among healthcare workers and shortage of IT 

professionals are common issues [2, 112]. 

4. Resistance to change: Organizational culture and fear of technology can hinder adoption [33, 43]. 

5. Data security and privacy concerns: Inadequate legal frameworks and cybersecurity threats pose risks [110, 

111, 186]. 

4.4 Strategies for Successful EHR Implementation: 

To address these challenges, several strategies have emerged as crucial for successful EHR implementation 

in developing countries: 

1. Tailoring EHR systems to local contexts: Gebre-Mariam (2018) emphasized the importance of adapting 

systems to local needs and practices [76]. 

2. Capacity building and training programs: Kuek and Hakkennes (2019) suggested that comprehensive 

training programs are essential for building digital literacy among healthcare staff [112]. 

3. Phased implementation approaches: Katurura and Cilliers (2018) noted the potential of phased 

geographical rollout in South Africa [99]. 

4. Stakeholder engagement and change management: Attafuah et al. (2022) highlighted the crucial role of 

health system leaders in driving EHR implementation [33]. 

5. Addressing data security and privacy: Staunton et al. (2021) emphasized the need for robust legal 

frameworks to protect patient data [186]. 

4.5 Case Studies: 

The experiences of Ghana and Ethiopia provide valuable insights into EHR implementation in developing 

countries. Ghana's journey, as documented by Acquah-Swanzy (2015) and others, demonstrates the 

importance of pilot projects, the need for adequate infrastructure, and the value of continuous training [6]. 

Ethiopia's focus on a national health management information system, as described by Berhe et al. (2017) 

and Adane et al. (2021), highlights the importance of strong governance and the potential for health 

information systems to support evidence-based decision-making [7, 43]. 

4.6 Future Directions and Recommendations: 

Looking ahead, several key areas emerge as important for the future of EHR systems in developing countries: 

1. Integration with other health technologies: Peprah et al. (2020) examined the potential of mobile health 
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technologies to complement EHR systems, particularly in rural areas [165]. 

2. Blockchain technology for enhanced security: Shahnaz et al. (2019) and Reegu et al. (2023) proposed using 

blockchain to improve data security and interoperability in EHR systems [173, 174, 183, 184]. 

3. Policy recommendations: These include developing national eHealth strategies, establishing legal and 

regulatory frameworks for health data, investing in infrastructure, implementing comprehensive training 

programs, and ensuring standardization and interoperability of EHR systems [33, 92, 186]. 

4.7 Lessons Learned: 

Several key lessons emerge from this analysis: 

1. Context matters: EHR implementation strategies must be tailored to the specific context of each developing 

country, considering local infrastructure, healthcare practices, and cultural factors. 

2. Phased approach: A gradual, phased approach to EHR implementation is often more feasible and effective 

in resource-constrained settings. 

3. Capacity building is crucial: Continuous investment in training and capacity building is essential for 

successful EHR adoption. 

4. Stakeholder engagement: Involving all stakeholders, from frontline healthcare workers to system leaders, 

is critical for overcoming resistance and ensuring system relevance. 

5. Balancing standardization and customization: While some level of standardization is necessary for 

interoperability, EHR systems also need to be customizable to meet local needs. 

6. Data security and privacy are paramount: Robust measures to ensure data security and privacy are essential 

for building trust in EHR systems. 

7. Integration with existing systems: EHR systems should be designed to integrate with existing health 

management processes for maximum impact. 

8. Continuous evaluation and improvement: Implementing EHR systems is an ongoing process requiring 

continuous evaluation and adaptation. 

As more evidence emerges from EHR implementations in diverse contexts, it will be crucial to continue 

refining approaches to drive successful digital transformation in healthcare systems across the developing 

world. 

4.8 Conclusion 

This comprehensive analysis has explored the implementation and adoption of Electronic Health Record 

(EHR) systems in developing countries. We've examined the current state of EHR implementation, 

highlighting case studies from Ghana, Ethiopia, and South Africa. The potential benefits of EHR systems in 
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improving patient care, enhancing data management, and optimizing resource allocation have been 

discussed in detail. 

However, significant challenges persist, including infrastructure limitations, financial constraints, lack of 

trained personnel, resistance to change, and data security concerns. To address these challenges, we've 

explored strategies such as tailoring EHR systems to local contexts, implementing comprehensive training 

programs, adopting phased implementation approaches, engaging stakeholders effectively, and addressing 

data security and privacy issues. 

The case studies of Ghana and Ethiopia demonstrate that while challenges are significant, successful EHR 

implementation in developing countries is possible with careful planning and sustained effort. Future 

directions, including integration with other health technologies and the potential of blockchain for enhanced 

security, offer promising avenues for further development. 

Continued research and investment in EHR systems are crucial for developing countries to harness the full 

potential of digital health transformation. By learning from existing implementations, adapting strategies to 

local contexts, and leveraging emerging technologies, developing countries can use EHR systems to 

significantly improve healthcare delivery and outcomes. 
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