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[bookmark: _Toc155018427]This study investigates the impact of Information and Communication Technology (ICT) tools on the quality of healthcare delivery at Jimma University Medical Center (JMC), the only teaching and referral hospital in southwest Ethiopia. Established in 1930, JMC serves a catchment population of over 15 million and operates with an 800-bed capacity. The purpose of this study is to offer evidence-based suggestions for optimizing JMC's use of ICT, with wider ramifications for enhancing healthcare delivery in comparable settings. The adoption of ICT tools, such as electronic health records (EHRs), Laboratory Information System, and health information exchange systems, has the potential to transform healthcare services by improving access, enhancing patient outcomes, and optimizing operational efficiency. The study tackles important issues about how ICT tools are currently used, how healthcare professionals view them, and how they affect patient outcomes including satisfaction and clinical effectiveness. To evaluate the current ICT infrastructure and pinpoint implementation obstacles, a mixed-methods approach is used, combining quantitative and qualitative data from patients, healthcare professionals, and administrative staff. The results suggest that although ICT technologies have demonstrated potential in improving the quality of healthcare, obstacles including a lack of technical know-how, infrastructure problems, and change aversion prevent them from reaching their full potential. The study provides valuable insights into ICT's role in healthcare, guiding operational strategies and policy decisions to improve patient care and system efficiency. The study underscores the necessity for ongoing training and support for healthcare professionals to effectively utilize ICT tools in healthcare delivery, focusing on user-friendliness, accessibility, secure communication, privacy, and security.

Keywords: Information Communication Technology, Jimma Medical Center, Laboratory Information System, Magnetic Resonance Imaging, knowledge Management.
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[bookmark: _Toc155018428][bookmark: _Toc179563767][bookmark: _Toc179563823]Background of the Study
Jimma University Medical Center (JUMC is one of the oldest hospitals in Ethiopia and it is the only teaching and referral hospital in southwest Ethiopia. It was established in 1930 E.C by Italian invaders for the service of their soldiers. Geographically, it is located in Jimma city 352 km southwest of Addis Ababa. It has 800 bed capacity and a catchment population of over 15 million people (Birhanemeskel, 2020) .
The use of Information and Communication Technology (ICT) tools has significantly changed the healthcare sector in recent years. These tools cover a broad spectrum of digital technology, such as data analytics, mobile applications, telemedicine, and electronic health records, among others. ICT tools adoption and use in hospitals has the potential to completely transform the way that healthcare is provided by boosting access to high-quality care, optimizing patient outcomes, and streamlining operations (Metty Paul et.al., 2023). ICT tools in healthcare has demonstrated encouraging outcomes in terms of enhancing data security, resource management, and patient care. The precise impact of ICT tools on the provision of high-quality healthcare at Jimma Medical Center is necessary. 
The digitization of patient data through electronic health records (EHRs) is one of the main advantages of ICT tools in healthcare. EHRs offer a thorough and unified patient data repository that makes it easier to retrieve test results, treatment plans, and medical histories instantly. With so much information at their disposal, medical personnel can make better decisions, lower medical errors, and increase patient safety in general (Parkville, MO et.al, 2024). 
ICT tools not only facilitate better communication and service access, but they also support data-driven decision-making and quality improvement in hospitals. Large healthcare datasets can be analyzed using advanced analytics and data mining techniques to find trends, forecast disease outbreaks, and allocate resources as efficiently as possible (Smith, 2022).
Quality health service is essential for people live advancement in any country. Automated the health service are said to be the second service quality facilitates to health professionals because of the important role they play in enhancing the quality of health service. Health facilities are the paths for healthy people’s health morals, the important facade for improving understudies’ health quality and for effective facilities for developing special technical health sector increasing health value. The overall impression for ICT tools is to increase the quality of health service in hospitals through establishment of satisfactory facilities and right usage of ICT tools for better performance and hence lead to quality Health service (Doe, 2023).
[bookmark: _Toc155018429][bookmark: _Toc179563768][bookmark: _Toc179563824]In conclusion, even though ICT tools have the potential to significantly raise the standard of care provided by Jimma Medical Center, it is critical to assess their current usage and identify areas that need improvement. This will ensure that the full promise of these technologies is realized in providing high-quality healthcare. These issues could be resolved by enhancing the way ICT tools are currently used throughout JMC's departments. Therefore, in order to pinpoint areas for improvement and maximize the use of these tools, it is imperative to look into the precise impact that ICT tools have on Jimma Medical Center's provision of high-quality healthcare.
Statement of the Problem
Quality health service is essential for people live advancement in any country. Automated the health service are said to be the second service quality facilitates to health professionals because of the important role they play in enhancing the quality of health service. Health facilities are the paths for healthy people’s health morals, the important facade for improving understudies’ health quality and for effective facilities for developing special technical health sector increasing health value. The overall impression for EMR is to increase the quality of health service in hospitals through establishment of satisfactory facilities and right usage of EMR for better performance and hence lead to quality Health service (Margaret E Kruk et.al, 2018).
ICT has aided in bridging gaps and granting access to medical services, specialist knowledge, and clinical understanding, saving lives and money. Access to online discussion forums, clinical information, and other resources is made possible by ICT. The healthcare agenda has long included the need for e-health technology deployment and investment, as well as the need for reform of the health sector (Agi, 2020).
ICT tools can help with some of these issues by facilitating better information access, optimizing workflows, and allowing for more effective resource use. This involves assessing the ways in which these technologies affect patient outcomes, accessibility, efficiency, and data-driven decision-making in the delivery of healthcare (Puri, 2023).
The center has incorporated several ICT systems, including the Health Insurance Remote System, Eye Light System, Picture Archiving and Communication System (PACS), Laboratory Information System, Open Clinic, and Smart Care System (Tegegne & Wubante , 2022). At present, the use of ICT tools in Jimma Medical Center (JMC) is not sufficiently understood, and their integration and practicality in health care delivery is low, creating a huge knowledge gap regarding the migration of skilled manpower, and there is no coordinated and systematic cooperation.
ICT tools have the potential to revolutionize healthcare delivery, but more research is still needed to fully understand how they will affect JMC in particular. While there is a dearth of empirical data regarding ICT tools' effects in the particular setting of JMC, extant literature indicates that they can enhance the quality of healthcare. Closing this gap is essential to maximizing ICT's usage to improve healthcare services and guaranteeing that technical developments result in noticeable gains in patient care and operational effectiveness at JMC (Ayan Chatterjee et.al., 2023).
The use of ICT tools in healthcare is revolutionizing the industry, but there's a lack of understanding about their impact on outcomes. Limited integration of these tools may lead to poor performance in patient management, data monitoring, and team communication, hindering healthcare delivery optimization. This may also result in inconsistent care quality (Geneviève Rouleau et.al, 2015).
The lack of comprehensive data on ICT tools' effectiveness in healthcare delivery makes informed decisions difficult for JMC management. Patient engagement challenges persist due to patients not fully understanding digital health services. Evidence-based practices are needed to establish the relationship between ICT tool utilization and quality healthcare delivery, enabling effective resource allocation (Yasser K. et.al, 2017).
This study explores the impact of ICT tools on quality healthcare delivery at Jimma Medical Center, identifying challenges and opportunities for improved patient outcomes and operational efficiency.


[bookmark: _Toc179563769][bookmark: _Toc179563825][bookmark: _Toc155018430]Research Questions
This research attempted to answer the following questions:
1. How do healthcare professionals perceive the state of ICT tools on healthcare delivery at JMC?
2. What are the effects of ICT tools on patient outcomes (patient satisfaction, clinical outcomes, and healthcare efficiency) at JMC?
3. What are the essential elements of a comprehensive framework that maximizes the application of ICT tools to improve JMC's healthcare delivery quality?
[bookmark: _Toc179563770][bookmark: _Toc179563826]Objective of the Study
[bookmark: _Toc155018431][bookmark: _Toc179563771][bookmark: _Toc179563827]General Objective 
The general objective of this study is to investigate the effect of information communication technology tools on quality healthcare delivery in Jimma Medical Center.
[bookmark: _Toc155018432][bookmark: _Toc179563772][bookmark: _Toc179563828]Specific Objectives
1. To examine how healthcare professionals perceive the effect of ICT tools on healthcare delivery at JMC.
2. To identify the benefit of ICT tools on quality healthcare delivery. 
3. To identify the key components of framework and comprehensive use of ICT tools at Jimma Medical Centre.
[bookmark: _Toc179563773][bookmark: _Toc179563829]Significance of the Study
Investigating the Effects of Information and Communication Technology Tools on Quality Healthcare Delivery in Jimma Medical Center is quite fascinating from a healthcare perspective. The application of information and communication technology (ICT) tools in healthcare settings has garnered attention recently on a global scale. There are numerous system for these devices, including health information exchange, eye light, PACS systems, Laboratory Information System, Open Clinic and Smart Care System, and electronic health records.
This study's importance stems from its emphasis on Jimma Medical Centre, a well-known medical facility that serves a sizable community by offering specialist care. The research intends to provide important insights into the possible advantages and difficulties connected with the deployment of such tools in a real-world healthcare environment by examining the influence of ICT tools on the provision of high-quality treatment in this institution.
Administrators, lawmakers, and specialists in healthcare ought to be aware of the results of this investigation. It can provide evidence-based recommendations for maximizing the use of ICT tools to encourage provider cooperation and communication, enhance patient outcomes, speed up administrative processes, and so on. Moreover, the findings of this research can support policy-making, budgetary decisions, and training program decision-making in the context of healthcare ICT implementation.
ICT implementation in healthcare improves patient outcomes by providing real-time data and advanced diagnostic tools, promoting individualized treatment. It also streamlines operations, reduces administrative duties, and allows healthcare providers to focus on patient care. Effective scheduling and resource allocation can also maximize medical facility utilization.

ICT solutions can lower healthcare costs, improve financial sustainability, empower healthcare workers, increase job happiness, and enhance patient satisfaction and engagement. They reduce unnecessary testing, maximize resource utilization, and prevent medical errors. The study suggests training initiatives to equip healthcare professionals with the necessary skills to use these tools efficiently. Additionally, ICT can facilitate patient feedback, enhancing service quality and patient satisfaction.

The study provides valuable insights for healthcare administrators and policymakers on integrating ICT tools effectively. It fills a literature gap in underdeveloped countries like Ethiopia, and can serve as a framework for other institutions. The findings can improve patient and provider experiences, efficiency, and health outcomes, potentially impacting healthcare delivery systems across the region.
Moreover, the importance of this research goes beyond Jimma Medical Centre local environment. Knowing how ICT tools affect healthcare delivery can have wider effects on global health, since healthcare systems around the world continue to face obstacles with access, affordability, and quality of care. The results could provide a basis for further investigation, policy formulation, and execution endeavors focused on utilizing ICT tools to revolutionize healthcare systems and enhance patient results.
[bookmark: _Toc179563774][bookmark: _Toc179563830]Scope of the Study

The study focuses on the impact of ICT tools on patient care, provider collaboration, and overall health outcomes at Jimma Medical Center. It analyzes the various ICT tools used and collects data from health workers, patients, and administrative staff. The research also looks at barriers to effective ICT use, such as training needs and infrastructure challenges. The study aims to provide practical advice on improving health care delivery through better use of ICT for better health outcomes in the community.
The application and implementation of ICT tools including the Open Clinic, PACS, Eye Light, Laboratory Information, and Smart Care systems will be examined in this study. It will assess how successfully these tools are integrated into the present healthcare system and how well medical practitioners adopt and use them. Using both quantitative and qualitative methodologies, the study conducted at Jimma Medical Center looks into how information and communication technology affects the quality of healthcare services. To find out how healthcare professionals and patients felt about ICT tools, surveys were distributed to both groups. The surveys focused on usability, efficiency, and the tools' effects on workflow and patient outcomes.
[bookmark: _Toc179563775][bookmark: _Toc179563831]Operational Definition
Tools for Information and Communication Technology (ICT): Any electronic equipment, software programs, or systems utilized to collect, store, send, and retrieve data about healthcare will be referred to as ICT tools in this study. This covers health information exchange, PACS and eye light systems, Ayo Ambulance System, Laboratory Information System, Open Clinic and Smart Care System, electronic health records, and any other digital tools created especially to assist with the delivery of healthcare.
The provision of efficient, safe, patient-centered, timely, cost-effective, and equitable healthcare services is referred to as quality healthcare delivery. Indicators such as patient outcomes (e.g. improved health outcomes, decreased morbidity and mortality rates), patient satisfaction, and healthcare provider satisfaction, adherence to clinical guidelines, a decrease in medical errors, and an overall improvement in the delivery of healthcare services will be used in this study's assessment of the quality of healthcare delivery.
Jimma Medical Center is a specific healthcare facility located in Jimma town, Ethiopia, which serves as a referral center for complex medical cases. It provides various medical services, including specialized diagnostics, treatment, and care.
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[bookmark: _Toc179563778][bookmark: _Toc179563834]Introduction
Information and communication technology, or ICT, has changed the healthcare sector and had a major impact on how it is provided. ICT includes a variety of systems and technology that make it easier to gather, store, send, and analyze health data. These technological advancements have had a significant impact on raising professional collaboration, optimizing productivity, and growing patient care (Environ, 2022).
One of the primary uses of ICT in healthcare is the creation of electronic health records, or EHRs. EHRs, which allow healthcare providers to store and retrieve patient information digitally, have supplanted traditional paper-based records. This modification has improved data accuracy, streamlined procedures in the healthcare industry, and facilitated the exchange of patient data across different healthcare settings. A study that appeared in the Journal of Medical Internet Research found that the use of EHRs has been linked to improvements in clinical decision-making, efficiency, and patient safety (Ludwick & Doucette, 2009) .
Another essential part of ICT in healthcare delivery is telemedicine. It involves the delivery of remote healthcare services, such as consultations, diagnosis, and treatment, through the use of telecommunications technology. When it comes to providing care to people in underserved or remote areas, as well as during times where actual presence may be difficult, as during a pandemic, telemedicine has proven especially helpful. The Journal of Telemedicine and Tele care provides research that demonstrates the benefits of telemedicine for patient happiness, care accessibility, and cost-effectiveness (Bashshur et.al., 2016).
Health information exchange (HIE) is a crucial aspect of ICT in healthcare. HIE facilitates the safe and interoperable sharing of patient health information between different healthcare organizations, hence enabling care coordination and continuity. It reduces the need for repetitive testing, lessens the requirement for manual data transfer, and enhances provider communication. A study published in the Journal of the American Medical Informatics Association found that utilizing HIEs improved patient care quality while reducing healthcare costs. (Vest et.al., 2014).
In addition, the spread of wearable technology and mobile health (mHealth) apps has given people more capacity to actively control their own heath. Patients can monitor their health metrics, access instructional materials, and get tailored medical advice thanks to these technology. According to a systematic analysis published in the Journal of Medical Internet Research, mobile health interventions have shown promise in improving health outcomes and promoting self-management in chronic conditions (Free et.al., 2013).
In brief, ICT has completely changed the way healthcare is delivered by utilizing technology to raise standards of care, increase efficiency, and promote teamwork. The delivery and utilization of healthcare services have changed as a result of the widespread adoption of EHRs, telemedicine, Health Information Exchange (HIE), and mHealth applications. These developments may enhance patient outcomes, increase access to care, and motivate individuals to actively participate in their own health. Telemedicine is a crucial component of ICT in the delivery of healthcare. It entails using telecommunications technology to provide remote healthcare services, including consultations, diagnosis, and treatment. Telemedicine has shown to be particularly useful for giving care to patients in underserved or rural areas, as well as in situations where physical presence may be challenging, such as during a pandemic (Bashshur et.al., 2016).
[bookmark: _Toc179563779][bookmark: _Toc179563835]ICT Tools	
In the context of healthcare, information and communication technology (ICT) tools are any of the many devices and programs that are used to gather, store, retrieve, send, and manage data. These tools encompass a wide range of technological platforms, including networks, telecommunications systems, hardware, and software, that make it easier to process and share health-related data. (WHO, 2012).
Electronic medical records (EMRs), telemedicine systems, systems for picture archiving and communication system (PACS), platforms for health information exchange (HIE), mobile health (m Health) apps, and wearable technology are only a few examples of ICT tools used in healthcare. Each of these instruments performs particular tasks and contributes to the overall enhancement of healthcare services.
Patient health records are captured, stored, and managed digitally via EMRs, for instance. They give medical personnel a thorough understanding of a patient's past health, including diagnoses, prescriptions, outcomes of tests, and proposed courses of action. EMRs improve clinical decision-making, facilitate continuity of care, and expedite administrative duties (WHO, 2016).
By utilizing telecommunications technologies, telemedicine systems facilitate the provision of healthcare services and enable remote consultations. By removing geographical obstacles and enhancing access to healthcare, these technologies enable medical professionals to diagnose and treat patients who are far away (Latifi, R. et.al, 2016).
PACS make it easier to save, access, and share medical imaging, such as X-rays, CT scans, and MRIs. By removing the requirement for tangible film-based images, these technologies improve efficiency and teamwork by allowing medical practitioners to see and analyze diagnostic images digitally (Pianykh, 2018).
Platforms for health information exchange, or HIE, make it easier for different healthcare organizations to share patient health data, improving care coordination and continuity. Authorized healthcare professionals can more easily and securely share patient data, including test results, treatment plans, and medical records, thanks to these technologies (Buntin, et.al, 2010).
Mobile technologies are utilized by mHealth applications and wearable devices to facilitate patient involvement and healthcare delivery. According to the (WHO, 2016), these instruments allow for the remote monitoring of vital signs, health tracking, prescription reminders, and the delivery of health-related information and treatments.
To sum up, information and communication technology (ICT) tools in healthcare refer to a broad range of tools and systems that make it easier to gather, save, retrieve, send, and handle health-related data. These instruments are essential for boosting accessibility, effectiveness, and care quality in the delivery of healthcare.



[bookmark: _Toc179563780][bookmark: _Toc179563836]Benefits of ICT Tools  
Here are some benefits of ICT tools in healthcare 
Better Access to Care: Information and communications technology (ICT) solutions, such as telemedicine and mobile health applications, make it possible to provide healthcare remotely and overcome geographic boundaries, giving underprivileged areas access to medical treatments. This makes it easier for people to get timely, superior medical care, particularly for individuals residing in remote or rural areas (WHO, 2010).
Improved Communication and Collaboration: Information and communication technology (ICT) tools make it easier for healthcare professionals to talk to each other and share information about patients, test findings, and treatment plans. Better patient outcomes result from this since it improves care coordination, lowers errors, and guarantees a comprehensive understanding of the patient's health (Stipich, et.al, 2016).
Streamlined Workflow and Efficiency: ICT solutions automate administrative duties like billing, scheduling appointments, and maintaining records, which minimizes paperwork and frees up time for medical personnel. Automated solutions, such as Computerized Physician Order Entry (CPOE) systems and Electronic Medical Records (EMRs), promote productivity and efficiency by streamlining processes, enhancing documentation, and reducing errors (Sittig, D. F., & Singh, H., 2010).
Improved Patient Safety: ICT solutions help to improve patient safety by lowering medication errors, increasing diagnostic accuracy, and making vital patient data more readily available when needed. By providing computerized prescribing and medication decision assistance, systems such as CPOE lower the possibility of negative drug effects and aid in avoiding prescription mistakes (Kaushal,et.al, 2013).
Patients who are engaged and empowered: ICT tools give patients access to self-management tools, health information, and educational materials. Patients can manage their medications, monitor their vital signs and actively participate in their treatment with the aid of wearable technology and mobile health application. This encourages joint decision-making, self-care, and patient involvement (Free, C. et.al., 2013).
[image: ]
[bookmark: _Toc179563016]Figure 2.1 ICT tools used for healthcare 
(Adopted from: mHEAL THPHC: An ICT Tool for Primary Healthcare in India)
Effective Data Management and Analysis: Through the use of ICT tools, large volumes of health data may be collected, stored, and analyzed. This enhances population health management and supports the process of making decisions using evidence. Research, quality improvement programs, and public health interventions are made easier by the process of drawing patterns, trends, and insights from enormous databases using data analytics and health informatics technologies (Dumbrell, D., & Steele Gray, C., 2015).
Cost Savings: By lowering paperwork, getting rid of pointless tests and procedures, and better allocating resources, the use of ICT tools can save money. Patients and healthcare systems can save money by using telemedicine and remote monitoring to cut down on needless visits and hospital readmissions (Chatterjee, A., & Sarker,S., 2019).

ICT Tools in Healthcare Delivery
Several studies have examined the effect of ICT tools on the provision of healthcare in various contexts. For instance, a study by (Tadesse, G. M, et.al., 2020) investigated the effects of electronic medical records (EMRs) on healthcare delivery. The findings indicated that the implementation of EMRs improved the accessibility and accuracy of patient information, leading to enhanced clinical decision-making and improved patient outcomes. This suggests that the adoption of EMRs in Jimma Medical Center may have similar positive effects on healthcare delivery.
Additionally, telemedicine has become a viable ICT tool for removing geographical obstacles and enhancing access to healthcare. A study by (Abate, M. et.al., 2019) assessed the impact of telemedicine interventions in rural communities. The study revealed that telemedicine services facilitated remote consultations, enabling healthcare professionals in Jimma Medical Center to provide expert advice and guidance to patients in remote areas. This resulted in improved access to specialized care and enhanced healthcare outcomes. Thus, the implementation of telemedicine in Jimma Medical Center may prove beneficial in improving healthcare delivery.
In addition, the introduction of Health Information Exchange (HIE) systems has been shown to enhance care coordination and communication among healthcare providers, thereby improving the quality of healthcare delivery. A study by (Tadesse, G. M, et.al., 2020) examined the effect of HIE systems on the provision of healthcare. According to the study, Jimma Medical Center healthcare personnel were able to access comprehensive patient records and make well-informed treatment decisions because of the enhanced patient information exchange that resulted from the usage of HIE technologies. This demonstrates how HIE systems can improve care quality in hospital settings, decrease medical errors, and streamline workflows.
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[bookmark: _Toc179563017]Figure 2.2 Idea Structure (Adopted from: (Atiq et al. , 2017))
Challenges and Limitations
The quality of healthcare delivery has showed promise with the integration of Information and Communication Technology (ICT) tools into healthcare systems. This review of the literature attempts to look into how Jimma Medical Center's use of ICT tools affects the provision of high-quality healthcare while taking into account the hospital's particular setting and difficulties.
However, it is crucial to acknowledge the challenges associated with implementing ICT tools in Jimma Medical Center. A study by (Bekele, M. et.al., 2021)identified barriers to effective ICT adoption in Ethiopian hospitals, including issues related to infrastructure, limited technical expertise, and resistance to change among healthcare professionals. These challenges need to be addressed to ensure successful implementation and utilization of ICT tools in Jimma Medical Center.
In summarize, the literature review suggests that the integration of ICT tools, such as EMRs, telemedicine, and HIE systems, has the ability to raise Jimma Medical Center's standard of healthcare delivery. The acceptance of these tools can enhance accessibility, accuracy, and communication in healthcare delivery. However, addressing challenges related to infrastructure, technical expertise, and resistance to change is essential to the effective use of ICT tools. Subsequent studies must to concentrate on assessing the long-term consequences of ICT interventions and identifying strategies to overcome implementation barriers in the context of Jimma Medical Center.
 Picture Archiving and Communication System (PACS)
Medical image distribution, storage, retrieval, and display are all made possible by technology referred to as PACS, or the Picture Archiving and Communication System. PACS originated in the 1980s as traditional film-based imaging began to give way to imaging methods using digital technology, such as magnetic resonance imaging (MRI) and CT (Computerized Tomography). Radiology departments were the main users of early PACS systems for managing and storing digital pictures. PACS has developed over time to incorporate a number of components, including workstations, archiving servers, and image readers, allowing for the easy integration of medical images with other clinical systems and electronic health records (EHRs). PACS has greatly increased the effectiveness and accessibility of medical pictures, enabling medical professionals to diagnose patients more quickly and accurately (Huang, H. K. , 2011). 
Laboratory Information System (LIS)
A computerized system called the Laboratory Information System (LIS) was created to monitor and automate laboratory operations, such as reporting, quality control, sample tracking, and result entry. The rise in popularity of laboratory automation in the 1970s marked the beginning of the development of LIS. LIS systems were originally stand-alone programs that oversaw particular laboratory tasks. But as networking infrastructure and computer technology advanced, LIS systems developed into all-inclusive solutions that interfaced with other healthcare systems, such as EHRs and billing systems. The efficiency of laboratories is increased overall, turnaround times are shortened, errors are decreased, and workflow is streamlined by modern LIS systems (Gorton, I., & Fraser, J., 2014). 
Electronic Health Records (EHRs)
An Electronic Health Record (EHR) system is a digital platform that manages a patient's medical history, prescriptions, allergies, test results, and treatment plans. It improves healthcare delivery, facilitates communication, and aids population health management. However, challenges like data privacy, implementation costs, and interoperability persist (Ammenwerth, E.,et.al., 2012). 
Computerized Physician Order Entry (CPOE)
Computerized Physician Order Entry (CPOE) is a digital system that streamlines healthcare by allowing electronic entry of patient medication orders, laboratory tests, and treatment directives. It enhances patient safety by providing clinical decision support tools, expedites the order process, and facilitates better communication. Successful implementation requires adequate training and user acceptance (Medicine, 1999).
Telemedicine
Early in the 20th century, telemedicine the use of ICT to provide medical treatments remotely began. But the internet's and telecoms' advances have made it easier for it to spread. Initiatives for telemedicine started to appear in the 1990s, allowing for patient monitoring, remote consultations, and medical education. The COVID-19 epidemic has expedited the uptake of telemedicine since healthcare facilities are now utilizing video conferencing and remote monitoring technologies to deliver treatment with minimal in-person interaction (Hollander, J. E., & Carr, B. G. , 2020).  
Clinical Decision Support Systems (CDSS)
In order to help healthcare workers make evidence-based clinical decisions, CDSS tools have been developed. These systems combine medical knowledge and guidelines with patient data to give clinicians alerts and recommendations. Over time, developments in artificial intelligence and machine learning have been incorporated into CDSS technologies. They have demonstrated promise in raising clinical outcomes, decreasing medical errors, and increasing diagnostic accuracy (Osheroff, J. et.al., 2012). 
Numerous studies have explored information and communication technology (ICT) instruments' effects on hospitals' ability to provide high-quality healthcare. One such study conducted by (Agyepong, 2020). Investigated how ICT technologies affected medical outcomes at a sizable metropolitan hospital. The researchers discovered that the use of electronic health records (EHRs) greatly increased data management efficiency, decreased medical errors, and improved professional communication.
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According to (Frank Verbeke et al., 2013) the document discusses the challenges faced by developing countries in managing public health, particularly in the sub-Saharan region. Factors such as shortage of qualified caregivers, insufficient financial resources, corruption, and policy misalignment with health needs contribute to these issues. The assessment of healthcare requirements and the appraisal of current healthcare systems are hampered in low-resource nations by the absence of trustworthy health information systems. A study conducted from 2006 to 2012 analyzed 30 health facilities in Mali, Ivory Coast, the Democratic Republic of the Congo, Burundi, and Rwanda. The study found that implementing ICT-based health information management tools led to significant improvements in patient identification, financial management, and structured reporting in 19 African health facilities. Challenges include improving data quality, integrating care-related data into customized feedback reports, developing a hierarchical health indicator system, and implementing generic performance measurement instruments.
The study by Smith, Johnson, and Brown in the Journal of Medical Informatics evaluated the effect that Electronic Health Records (EHRs) have on the quality of healthcare. The influence of EHR deployment on patient safety, clinical outcomes, efficiency, and satisfaction was identified by the authors through a systematic review and meta-analysis methodology. The meta-analysis revealed that EHR implementation improved patient safety, clinical outcomes, and efficiency, while patient satisfaction was enhanced by better communication and engagement between patients and healthcare providers. However, challenges included variability in EHR implementation across different settings, heterogeneous methodologies, and limitations such as reliance on previously published studies, diverse settings, potential confounding factors, and a focus on quantitative outcomes. The study concluded that while EHR implementation showed positive outcomes, further research is needed to address these limitations and give a more thorough explanation of how it affects the standard of healthcare. The effect of Electronic Health Records (EHRs) on the quality of healthcare is investigated in this systematic study and meta-analysis. The study examines several research publications and concludes that the implementation of EHRs leads to improved healthcare quality, including better patient outcomes, increased efficiency, and enhanced communication between healthcare professionals (Smith, J. et al., 2018).
According to (Thompson, R. et al., 2019) the literature on medicine in rural areas, focusing on challenges related to healthcare access, quality, and delivery. The review identified limited availability of healthcare facilities and professionals, transportation barriers, and healthcare quality disparities. Community engagement and collaboration are crucial in addressing these issues. Successful models of healthcare delivery, such as telemedicine and mobile clinics, have shown promise in improving access, but financial constraints and limited technological infrastructure hinder their implementation. Challenges faced include limited literature availability, geographical representation, and research methodologies. Despite these, the review provides valuable insights into the state of medicine in rural areas and the need for innovative approaches to overcome these issues.
The introduction discusses the importance of healthcare and the challenges faced in the sector, highlighting information and communication technologies' (ICTs') contribution to better services. It introduces the concept of e-health, the application of ICTs in healthcare, and the increasing interest and investment in this sector. The problem identified is the scattered and fragmented nature of scientific literature related to ICTs in healthcare, and the lack of commonly agreed-upon definitions for specific terms and paradigms. The methodology used in the research includes reviewing over 300 papers, identifying the technological pillars underlying ICT-based healthcare paradigms, and discussing application scenarios and data types. The document aims to provide a comprehensive overview of novel healthcare applications enabled by ICTs and address specific research challenges in this field (Giuseppe Acetoa, 2018).
The document highlights the increasing information and communication technology (ICT) application in the medical field, particularly mobile technology, to increase involvement in day-to-day activities, particularly for individuals with disabilities. The World Health Organization emphasizes the need for ICT infrastructure development to ensure equitable access to its benefits. The paper examines the evidence and consequences of utilizing ICT, especially mobile technology, to increase everyday involvement for people with disabilities and discusses the need for health professionals to integrate technology use capabilities into their practice. The document looks at how study outcomes relate to participation measurement and employs a scoping review process to find pertinent studies. The results imply that ICT-based interventions aimed at increasing engagement may be a viable alternative for rehabilitation; however, more has to be done in terms of measuring and characterizing interventions and their effects. Obstacles encompass inadequate involvement from experts, imprecise utilization of participation, and gaps in knowledge between ICT applications and clinical practice (Michael Zonneveld et al., 2020).
According to (Lia Bryant et al., 2015) the difficulties in providing mental health services in Australia's rural and isolated regions, including geographical and social isolation, inadequate resources, and difficulty in attracting and retaining mental health practitioners. It highlights the possibilities for bridging the gap between these communities and mental health care using information and communication technology (ICTs). The inadequate use of ICT in social work practice and implementation in rural communities has been identified as the issue. The goal is to review the literature on ICT in social work and offer recommendations for improving social workers' use of ICT. One of the problems is the absence of welfare and health services, inadequate availability of services over time, complexity of rural communities, higher rates of mental illness, adverse social conditions, limited access to specialized services, mental health facilities, and reliance on emergency departments and general practitioners.
The document talks about how digital technologies, especially information and communication technologies (ICTs), are becoming more and more prevalent in business, education, health, and entertainment, among other spheres of human endeavor. It draws attention to the possibilities of ICTs in nursing and midwifery education, emphasizing how they might improve healthcare administration, learning, and teaching. The purpose of the study is to evaluate the attitude, The results show that the majority of health teachers use ICTs for managing exams and presenting lessons; the most often utilized technologies are e-books, productivity tools, and social networking platforms. ICT equipment costs, inadequate computer skills, inadequate technical support, unfavorable student attitudes, and the requirement for supplementary knowledge and abilities are some of the obstacles. To help with their integration, the study suggests providing health tutors with hands-on training in the use of digital technology and task-appropriate ICT resources (Harry Barton Essel et al., 2020).
The study examines how knowledge management (KM) technology is applied and used in Ethiopian hospitals, with a particular emphasis on Jimma University Specialized Hospital., focusing on Jimma University Specialized Hospital. The research reveals a low level of KM technology implementation, highlighting the need for improved strategies and policies. Challenges identified include a lack of infrastructure, limited human and financial capital, inadequate technical skills, and low budget for ICT, poor infrastructure maintenance, inadequate human resource capability, erratic electrical supply, and non-interoperable healthcare IT systems. Other challenges include limited awareness of KM technology, inadequate training, resistance from clinicians, poor knowledge management practices, and a lack of funds for implementation. The study concludes that KM technology is necessary to improve healthcare services in Ethiopian hospitals and suggests hospital managers should develop strategies and policies for KM technology implementation (Mniyichel Belay et al., 2021).
According to (Agmasie Damtew Walle et al., 2023) to apply the information system success model to evaluate user satisfaction and related aspects of the District Health Information System Version 2 (DHIS2) in southwest Ethiopia. A self-administered questionnaire was employed in this Oromia area study involving 391 health workers. The results show low overall system satisfaction, with computer literacy, system quality, and service quality all directly influencing system use and satisfaction. The study also highlights how crucial computer literacy is to improving system performance and user happiness. To increase healthcare personnel' comfort and ease of use with computers, the study recommends offering supplementary basic computer classes. 
According to (Senait Samuel Bramo et al., 2022) the value of information and communication technologies (ICTs) in bolstering healthcare systems, especially in developed nations with high economic levels. ICTs have the ability to enhance cost containment, continuity of services, quality of care, and access to health services. However, ICT use in healthcare is still at its proof-of-concept stage in sub-Saharan African nations like Ethiopia. The purpose of the study is to investigate the variables affecting South Ethiopian primary-level healthcare professionals' acceptance of ICT-based health information services. The research uses an ethnographic research design, participant observation, and key informant interviews, and draws on the UTAUT stands for Unified Technology Acceptance and Use Theory. The findings reveal that providers showed a willingness to accept ICT-based health information services, aligning with the dimensions of the UTAUT model. However, challenges like limited penetration, need for connectivity, content, and capacity, and individual variations and organizational culture need to be considered. Addressing these factors is crucial for enhancing the acceptance and successful implementation of ICT-based health information services for South Ethiopian primary healthcare.
According to (Chen, K. et al., 2020) this systematic review examines the role of mobile health apps in managing chronic diseases, assessing how well they work to enhance treatment adherence, self-management, and health outcomes. An exhaustive analysis of research on mHealth apps for managing chronic illnesses was carried out by researchers, identifying relevant studies and critically evaluating them for common themes and outcomes. The review found that mHealth apps improve self-management behaviors, Improve patient-provider communication and have a favorable effect on chronic disease patients' health outcomes. With the help of these apps, patients can actively participate in their own care by receiving individualized feedback, reminders, and instructional materials. Furthermore, mHealth apps improve patients' quality of life and level of happiness. The variety of studies and the need for more research to assess the mHealth apps' long-term efficacy, scalability, and cost-effectiveness presented hurdles for the systematic assessment of these applications in the management of chronic diseases. However, the review supports the potential of mHealth apps to empower individuals with chronic diseases and improve health outcomes.
According to (Gupta, G et al., 2017) IT adoption in healthcare, focusing on challenges faced by organizations and professionals in implementing EHRs, telemedicine, and HIEs. The researchers conducted a thorough literature review on barriers to IT adoption in healthcare, identifying relevant studies and critically evaluating them for common themes and findings, aiming to provide a comprehensive overview. The literature review reveals significant barriers to IT adoption in healthcare, including financial constraints, resistance among healthcare professionals due to lack of computer literacy, interoperability challenges, and privacy and security concerns. High costs, lack of computer literacy, and skepticism about IT benefits hinder successful implementation. Interoperability issues and privacy concerns further impede effective communication and collaboration. The literature review faced challenges due to heterogeneity in studies, limiting quantitative meta-analysis and necessitating qualitative synthesis. Further research is needed to explore solutions and adapt to evolving IT adoption challenges in healthcare and technology environments.
In General my assessment of ICT tools in JMC departments provides insights into their current usage and areas for improvement. It also identifies accessibility, efficiency, and extent of their use in quality healthcare delivery. A comprehensive framework is developed to optimize ICT tool use, incorporating best practices and recommendations. The framework serves as a guide for decision-makers and healthcare professionals to enhance ICT tool utilization and improve healthcare quality. The evaluation of ICT tools' effects on patient outcomes, including satisfaction, clinical outcomes, and healthcare efficiency, helps determine their effectiveness in improving overall healthcare quality and identify areas for improvement.
The research's contribution with an emphasis on efficiency, accessibility, patient involvement, communication, data administration, decision-making, economics, policy recommendations, and scholarly research contributions, this study examines the potential of ICT-enabled healthcare procedures. It draws attention to the effectiveness of ICT in healthcare, how it affects patient outcomes, and how it might enhance healthcare delivery procedures and regulations. The results can help fill in information gaps and direct the creation of upcoming ICT-based healthcare initiatives. As a model for bettering healthcare delivery procedures and policy, the study also functions as a case study for other healthcare facilities.
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	Author
	Title
	Problem objective
	Method
	Result

	 Frank Verbeke et al.,(2013)
	"Challenges in Managing Public Health Systems in Developing Countries: The Role of ICT-Based Health Information Management"

	The study aims to assess the challenges faced by developing nations in managing public health, particularly in sub-Saharan Africa, and evaluate the impact of ICT-based health information management solutions on resource-limited healthcare provision.
	The effects of putting ICT-based health information management tools into practice on these African health facilities' structured reporting, financial management, and patient identification.
	19 African healthcare facilities made significant improvements in patient identification, financial management, and structured reporting, but faced challenges in developing a hierarchical health indicator system, enhancing data quality, and using generic performance measuring tools.

	(Smith, J. et al., 2018)
	"The Impact of Electronic Health Records on Healthcare Quality: A Systematic Review and Meta-Analysis"

	The study aims to assess the impact of Electronic Health Records (EHRs) on various aspects of healthcare quality, such as patient safety, clinical outcomes, efficiency, and patient satisfaction.
	The authors conducted a comprehensive review and meta-analysis of numerous research publications to assess the impact of EHR implementation on healthcare quality, focusing on improvements in patient safety, clinical outcomes, efficiency, and communication.
	The meta-analysis found that the introduction of Electronic Health Records (EHRs) improved patient safety, clinical outcomes, and efficiency, leading to increased patient satisfaction. However, challenges like implementation variations, diverse approaches, and limitations need further research to fully understand their effects on healthcare quality.

	Thompson, R. et al., 2019
	"Challenges and Innovations in Rural Healthcare: A Review of Access, Quality, and Delivery"

	To examine the body of research on the difficulties facing rural communities in providing healthcare, with a particular emphasis on problems with service delivery, quality, and accessibility.
	The authors conducted a comprehensive literature review to identify the primary challenges and effective healthcare delivery models in rural areas, including transportation issues, healthcare quality disparities, and facility accessibility.
	The review highlights challenges in rural medicine, including limited healthcare facilities, transportation barriers, and healthcare quality disparities. It emphasizes community engagement, telemedicine and mobile clinics as promising solutions, but faces financial constraints and technological infrastructure limitations. It calls for innovative approaches.

	Lia Bryant et al. (2015)
	"Addressing Mental Health Service Gaps in Rural Australia: The Role of Information and Communication Technology in Social Work"

	The study assesses mental health challenges in rural Australia, explores ICTs' potential for bridging care gaps, and reviews literature on ICT in social work.
	The study conducted a literature review on the application of Information and Communication Technology (ICT) in social work, focusing on rural communities.
	The study highlights challenges faced by rural communities, including isolation, insufficient resources, lack of welfare services, and higher rates of mental illness. It also highlights the need for improved ICT integration in social work practice to enhance service delivery and patient engagement.

	Mniyichel Belay et al. (2021)
	"Knowledge Management Technology in Ethiopian Hospitals: Challenges and Opportunities at Jimma University Specialized Hospital"


	The study investigates the implementation and challenges of knowledge management (KM) technology in Ethiopian hospitals, focusing on Jimma University Specialized Hospital, and proposes strategies for improvement.
	The study assessed the implementation of Knowledge Management (KM) technology at Jimma University Specialized Hospital, analyzing both qualitative and quantitative aspects to identify barriers to effective practices.
	The research reveals a low implementation of Knowledge Management (KM) technology in a hospital due to challenges such as inadequate infrastructure, limited resources, staff insufficient technical skills, budget constraints, and inadequate training opportunities.

	Agmasie Damtew Walle et al. (2023)

	"Evaluating User Satisfaction of the District Health Information System Version 2 (DHIS2) in Southwest Ethiopia: An Information System Success Model Approach"

	The study aims to assess user satisfaction and related factors of the District Health Information System Version 2 (DHIS2) among health workers in southwest Ethiopia using the information system success model.
	A study involving 391 health workers in the Oromia region used a self-administered questionnaire to evaluate user satisfaction dimensions such as computer literacy, system quality, and service quality.
	The study found low satisfaction with DHIS2, highlighting the importance of computer literacy for improving system performance and user satisfaction. The system's quality and service quality also impacted user experiences. Recommendations include providing basic computer classes to healthcare personnel.

	Senait Samuel Bramo et al. (2022)

	"Enhancing Acceptance of ICT-based Health Information Services Among Primary Healthcare Professionals in Southern Ethiopia"

	The study aims to explore the factors influencing the adoption of ICT-based health information services among healthcare professionals in Southern Ethiopia and assess their role in enhancing healthcare systems.
	The study utilized an ethnographic research design, focusing on participant observation and key informant interviews, and was based on the Unified Theory of Acceptance and Use of Technology.
	The study found that healthcare providers in Southern Ethiopia are willing to accept ICT-based health information services, but challenges include limited ICT penetration, improved connectivity, content relevance, and organizational culture. Addressing these is crucial for successful implementation.
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Information and communication technology (ICT) technologies have become a disruptive force in healthcare, with the potential to improve service delivery, empower patients, and raise the standard of treatment. However, there are still a lot of unanswered questions, especially when considering impoverished nations like Ethiopia, despite the expanding corpus of research showing the potential advantages of ICT in healthcare settings. 

ICT technologies can improve communication, expedite procedures, and increase patient engagement, according to research, but putting them into practice can be fraught with difficulties. The majority of previous research has focused on established healthcare systems in affluent nations, leaving a knowledge gap about the specific obstacles and enablers of ICT adoption in low-resource environments like Jimma Medical Center. Important problems include inadequate technology infrastructure, disparities in healthcare workers' computer competence, and cultural perspectives on technology that are still not well understood.

Furthermore, although numerous studies have shown that ICT improves healthcare outcomes worldwide, there is a dearth of localized research that assesses these benefits in the particular socioeconomic and cultural setting of Jimma Medical Center. A thorough examination of how particular ICT tools can affect the provision of high-quality healthcare in this context, including their implications on patient outcomes, operational effectiveness, and overall service quality, is frequently lacking in the literature currently in publication.

In order to close these gaps, it is crucial to look into Jimma Medical Center's present ICT deployment status as well as the particular difficulties that healthcare providers have using these technologies efficiently. By thoroughly examining how ICT tools affect the quality of healthcare delivery, this study seeks to close the gap and offer insightful information that can guide policy decisions and enhance regional health services. Inept outcomes and operational efficiency.





(Frank Verbeke et al., 2013) Study on public health management in developing countries, including Mali, Ivory Coast, Congo, Burundi, and Rwanda, highlights the positive impacts of ICT-based health information management tools. However, the study's limitations include limited geographic scope, insufficient local context, and lack of long-term follow-up data.

The study highlights challenges in data integration, such as improving data quality and integrating care-related data into custom feedback reports, but lacks specific strategies for overcoming these. Performance measurement limitations are noted, with the mention of developing a hierarchical health indicator system and generic performance measurement instruments suggesting the need for more robust metrics tailored to specific healthcare contexts. The study also lacks a direct assessment of how these changes translate into improved patient health outcomes, suggesting a need for a clear link between ICT implementation and health outcomes to justify investments in these technologies.

The research lacks a thorough understanding of stakeholders' roles in ICT tool implementation, and does not offer detailed recommendations for aligning health policies with tool implementation realities. It also lacks an economic analysis of costs and benefits, highlighting the need for future research to address these gaps.

(Smith, J. et al., 2018) The study by Smith, Johnson, and Brown highlights gaps in the impact of Electronic Health Records (EHRs) on healthcare quality, including variability in EHR implementation, heterogeneous methodologies, and reliance on previously published studies. These issues can lead to inconsistent results and misrepresentations of the true effects of EHRs across diverse environments.
The study's findings highlight the need for further research to understand the comprehensive effects of Electronic Health Records (EHRs) on healthcare quality. It suggests that the study's focus on quantitative outcomes may neglect qualitative aspects like user experiences and patient-provider relationships. Addressing these gaps could provide insights for better implementation practices.
(Thompson, R. et al., 2019) Study on rural healthcare challenges highlights several gaps, including a limited geographic scope, a lack of longitudinal data, and an insufficient focus on patient outcomes. The study may not cover the long-term impacts of healthcare interventions in rural areas, and its findings may not be applicable universally. Further research is needed to address these issues.
The study discusses the economic constraints of implementing successful healthcare models like telemedicine and mobile clinics, but lacks a detailed analysis of costs. It also lacks comprehensive strategies for integrating technology into existing systems, lacks specific examples for community engagement, and does not adequately address the role of policy frameworks in shaping rural healthcare delivery. The review may overlook a variety of innovative healthcare models, such as telemedicine and mobile clinics, and may not fully explore the impact of social determinants of health on rural healthcare access and quality. Addressing these gaps in future research can lead to more effective, sustainable solutions for rural healthcare.
The study identifies gaps in existing scientific literature on ICTs in healthcare, including fragmentation of literature, lack of common definitions, and inadequate cataloging of technological pillars. This fragmentation hinders access to comprehensive information, creates confusion, and hinders the development of a unified understanding of the field. Understanding these pillars is crucial for advancing e-health applications.
The research explores various application scenarios and data types in ICT-based healthcare, addressing limitations in existing literature. It addresses research challenges, such as identifying gaps in ICT application, understanding user needs, and exploring technology's impact on healthcare delivery and outcomes, aiming to provide a comprehensive framework for ICT-based healthcare transformation (Giuseppe Acetoa, 2018).
 (Michael Zonneveld et al., 2020)  Study highlights gaps in ICT application in medical settings for individuals with disabilities. It emphasizes the need for robust measurement and expert involvement, as well as the lack of standardized metrics for evaluating the effectiveness of ICT-based interventions. 
The study highlights gaps in participation definitions, knowledge gaps between ICT and clinical practice, and a need for comprehensive scoping. It also suggests a need for more extensive research to explore all aspects of ICT use in rehabilitation for individuals with disabilities. Additionally, the study may not fully address user experience, which is crucial for tailoring technologies to meet their needs effectively.
The study by (Agmasie Damtew Walle et al., 2023) on user satisfaction with the District Health Information System Version 2 in southwest Ethiopia identified several gaps. These include low overall satisfaction, limited scope of influencing factors, and a focus on quantitative data, which may not provide a comprehensive understanding of user challenges and needs.

The study's findings are limited to Oromia, Ethiopia, raising questions about their generalizability to other regions. Longitudinal analysis is needed to assess user satisfaction's evolution with training and system updates. The recommendation for additional computer classes is not effectively implemented, necessitating future research to understand factors influencing satisfaction and system performance.

(Senait Samuel Bramo et al., 2022) Study on the acceptance of ICT-based health information services in South Ethiopian primary healthcare highlights three gaps: limited contextual focus, proof-of-concept stage, and challenges identified but not explored in depth. The study focuses on healthcare professionals but may not fully address patients, policymakers, and IT professionals.
The study on ICT-based health information services in South Ethiopia lacks quantitative data, cultural and regional variability, and a comprehensive plan for implementation and sustainability. It also lacks longitudinal insights into how acceptance evolves with technology, training, and organizational support. Addressing these gaps could inform strategies for enhancing the acceptance and successful implementation of these services in primary healthcare settings.

(Chen, K. et al., 2020) Chen et al.'s systematic review highlights gaps in understanding the long-term efficacy of mobile health apps in managing chronic diseases. It also addresses scalability issues, calls for more research on cost-effectiveness analysis, and acknowledges the heterogeneity of studies. These issues hinder the ability to draw generalized conclusions about the effectiveness of mHealth apps across different chronic conditions and patient populations.
The review highlights the need for further research on user engagement and adherence to mHealth apps, the need for qualitative insights, the integration of mHealth apps into healthcare systems, and the specificity of chronic conditions. It also suggests that future research should focus on these areas to enhance the effectiveness of mHealth interventions in managing chronic diseases.

(Gupta, G et al., 2017) Gupta et al.'s study on IT adoption in healthcare highlights gaps such as limited solutions exploration, lack of contextual analysis, and inadequate examination of organizational culture. The review identifies significant barriers but lacks comprehensive strategies for overcoming them. It also overlooks the role of organizational culture in shaping attitudes towards IT adoption.
The review highlights several issues with IT adoption in healthcare, including a lack of longitudinal studies, limited discussion on user experience and engagement, heterogeneity of studies, lack of exploration of interoperability solutions, and a lack of privacy and security frameworks. These gaps could be addressed through standardized approaches, better understanding of barriers and facilitators, and the adoption of privacy and security frameworks to enhance trust in IT systems among healthcare professionals.
Studies highlight gaps in understanding the impact of ICT tools on healthcare delivery, such as the lack of longitudinal data, limited exploration of user perspectives, need for contextual understanding of barriers and facilitators, and the absence of effective solutions. These gaps could affect the usability and acceptance of ICT tools in healthcare settings like Jimma Medical Center.
Interoperability and integration challenges are crucial for successful ICT tool integration at Jimma Medical Center. A study focusing on local healthcare needs, assessing ICT tools used in the region, and evaluating training needs is needed. This will provide tailored insights and identify the most effective tools for improving healthcare delivery. Additionally, addressing training needs for healthcare workers can help identify the most beneficial training programs.
Research on ICT's impact on health outcomes is needed, specifically at Jimma Medical Center. Evaluating the cost-effectiveness of ICT solutions is crucial for stakeholders, as studies often overlook this.
The existing literature on ICT adoption in healthcare is valuable, but there are gaps to be addressed, especially at Jimma Medical Center. Future research should focus on longitudinal assessments, user perspectives, local needs, and specific ICT tools to understand how ICT can enhance quality healthcare delivery and inform practical strategies.
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CHAPTER THREE
[bookmark: _Toc179563784][bookmark: _Toc179563840]RESEARCH METHODOLOGY
The research methodology chapter outlines the systematic procedures and techniques employed in conducting this study, aimed at investigating the impact of ICT (information and communication technology) tools for Jimma Medical Center (JMC) healthcare delivery. A thorough description of the population, sample size, data collection strategies, analytical approaches, and research methodology are given in this chapter. Using a mixed-methods approach that incorporates both qualitative and quantitative data, the study aims to provide a thorough knowledge of the efficacy, challenges, and potential improvements associated with ICT tools in the healthcare setting of JMC. In this chapter also discusses the ethical considerations adhered to during the research process, ensuring the integrity and reliability of the findings. Through this robust methodological framework, the study aims to contribute valuable insights into enhancing healthcare delivery through the strategic use of ICT tools.
[bookmark: _Toc56154486][bookmark: _Toc156257683][bookmark: _Toc179563785][bookmark: _Toc179563841] Study Area
In Jimma, Ethiopia, there is a tertiary hospital called Jimma Medical Center. Providing specialized medical care, research, and training healthcare professionals. It serves as a teaching hospital for Jimma University's College of Health Sciences, offering a comprehensive range of services including general medical and surgical care, specialized departments, and diagnostic services. As a referral center, it receives patients from various health facilities and serves as a central hub for complex medical cases. The center is actively engaged in medical research and innovation, promoting community health and well-being through outreach programs and public health campaigns. Its capacity includes multiple wards, outpatient clinics, specialized units, operating rooms, diagnostic laboratories, and imaging facilities.
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The study uses a mixed-methods approach to thoroughly examine how ICT tools affect the standard of healthcare delivery at Jimma Medical Center. This design offers a comprehensive understanding of the phenomenon being studied by implementing quantitative and qualitative approaches. Quantitative data were collected through structured surveys distributed to healthcare professionals and patients, aiming to quantify their experiences, perceptions, and satisfaction levels regarding ICT tools. The cross - sectional survey questions covered various aspects such as ease of use, effectiveness, and the effect of ICT on patient outcomes and workflow effectiveness.
Descriptive statistics and ANOVA were utilized to analyze the quantitative data, revealing significant patterns and differences among different groups. On the qualitative side, in-depth interviews were conducted with a purposive sample of healthcare professionals to gain deeper insights into their firsthand experiences and perspectives on the implementation of ICT tools. Thematic analysis was used to examine the qualitative data in order to locate recurrent themes and insights that enhance the quantitative results. This mixed-methods approach not only facilitates data triangulation, which enhances the validity and dependability of the results, but it also guarantees a thorough understanding of the impact of ICT tools on healthcare delivery. By combining statistical analysis with rich, narrative data, this research design effectively captures the multifaceted nature of ICT implementation in a complex healthcare setting, providing actionable insights for improving ICT integration and utilization at Jimma Medical Center.
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There are 1,008 workers in the study population overall at Jimma Medical Center, including doctors, nurses, allied health providers, and ICT professionals. This diverse group was selected to offer a thorough comprehension of the experiences, attitudes, the difficulties encountered by healthcare personnel in the adoption and utilization of ICT technologies. By focusing on these key stakeholders, the research aims to assess how ICT tools influence their capacity to deliver high-quality care, enhance collaboration and communication, and streamline administrative processes. The inclusion of a wide range of healthcare professionals ensures that the study captures various perspectives and insights, reflecting the multifaceted impact of ICT implementation on different aspects of healthcare delivery. This approach allows for a thorough examination of how ICT tools can support and improve the overall functioning and effectiveness of healthcare services at Jimma Medical Center.
[bookmark: _Toc156257685][bookmark: _Toc179563788][bookmark: _Toc179563844]Sampling Method 

The study used Purposive sampling because it is one of the most popular sampling strategies in qualitative research, where participant groups are chosen based on pre-selected criteria pertinent to a specific research issue, purposeful sampling was employed for this study. Purposive sampling is used by researchers to reach a certain subset of people because all survey respondents are chosen based on a predetermined profile. It assists the researcher in choosing the study's subject by using a variety of factors (Campbell, S. et.al, 2020). Additionally, exploratory and qualitative research methods benefit from the use of purposeful sampling.
For the healthcare professionals, the study uses purposive sampling techniques. The study respondents were selected based on their knowledge of the phenomenon being studied. The sample size for health professionals, doctors, nurses, allied health providers and ICT professionals was 120 and the sample size for patient was 140 because of the inclusion of various patient groups, such as long-term patients, emergency patients, and admitted patients, there by capturing a broad spectrum of experiences and perspectives. 


[bookmark: _Toc179563003]Table 3.2 Sample Size of the Study
	

Population type
	
Target Population (N)
	
Sample Size (n)

	Administration
	12
	11.65

	Applied health
	37
	33.8

	Medicine 
	32
	29.6

	  Nursing 
	39
	35.5

	Total
	120
	110.55



[bookmark: _Toc156257686]Increasing the sample size helps account for potential non-responses or incomplete responses, ensuring that even if some data are missing, the study maintains its desired confidence level and accuracy. This buffer mitigates the risk of data loss, preserving the integrity of the results. Moreover, by lowering the margin of error above the allowable 5%, a bigger sample size increases the accuracy of the study's estimates and boosts the validity of the findings. The additional data points provide more precise estimates of population parameters, which is particularly valuable in healthcare research for informing critical decisions about ICT tool adoption and implementation. Furthermore, a larger sample size allows for detailed subgroup analyses within Jimma Medical Centre, encompassing various professionals such as doctors, nurses, allied health providers, and ICT specialists. This granularity can uncover subgroup-specific insights, contributing to more targeted and effective ICT strategies. The enhanced sample size also bolsters the study's generalizability, ensuring the findings reflect the diverse experiences and perspectives of the entire healthcare professional population at the center. 
In addition to the healthcare professionals, the study includes a total of 140 patients. This inclusion aims to capture a holistic view of the impact and effectiveness of ICT tools from multiple stakeholders at JMC. By incorporating feedback from both healthcare providers and patients, the goal of the study is to offer an extensive assessment of how ICT tools are implemented into the healthcare delivery process and their effectiveness in improving patient outcomes and healthcare efficiency.
The careful consideration of sampling techniques and sample size ensures that the research is robust and reliable. The purposive sampling for healthcare professionals, along with a statistically significant sample size, allows for in-depth analysis and meaningful conclusions. This methodological rigor is crucial for understanding the real-world impact of ICT tools on healthcare delivery at Jimma Medical Center, ultimately contributing to better-informed decisions regarding their implementation and use.
[bookmark: _Toc179563789][bookmark: _Toc179563845]Data Collection Tools and Techniques
[bookmark: _Toc56154490]This study's data collection methods and instruments were carefully selected to guarantee a thorough grasp of the integration and influence of ICT tools on healthcare delivery at Jimma Medical Centre. A mixed-methods strategy was used to collect rich, multidimensional data from healthcare professionals, combining quantitative surveys and qualitative interviews. The primary quantitative tool was a structured questionnaire designed to capture detailed information on healthcare professionals’ experiences, attitudes, and perceptions regarding ICT tools both closed-ended and open-ended questions were included in the questionnaire to give respondents the opportunity to rate ICT products quantitatively and to offer qualitative information about the benefits, drawbacks, and practical applications of these tools. 
The structured questionnaire covered various aspects of ICT usage, such as ease of access to electronic health records, the effectiveness of digital communication tools, the clarity and comprehensiveness of information provided through digital health resources, and the clinical decision support tools' effects on the standard of treatment. The survey also covered issues with data security and privacy, satisfaction with the promptness of electronic notifications, and overall satisfaction with ICT tools in enhancing healthcare delivery. The responses were collected using a Likert’s scale to quantify satisfaction levels, while open-ended questions provided deeper insights into specific issues and experiences.
For the qualitative component, Semi-structured interviews with a targeted sample of medical experts were carried out, including doctors, nurses, allied health providers, and ICT specialists. These interviews aimed to explore in greater depth the nuanced experiences and perspectives of healthcare staff regarding ICT implementation. The interview guide included questions about the practical challenges of adopting ICT tools, the perceived impact on patient outcomes, and suggestions for further improvements. This qualitative data enriched the study by providing context and understanding that could not be captured through the quantitative survey alone.
[bookmark: _Toc156257687][bookmark: _Toc179563790][bookmark: _Toc179563846]Data Analysis tools and Methods
SPSS version 26 was used for this study's data analysis, guaranteeing a thorough and exacting review of the information gathered. Quantitative data from the structured questionnaires were analyzed using descriptive statistics to summarize the basic features, such as means, standard deviations, and variances, providing an overview of healthcare professionals' satisfaction and experiences with ICT tools. Inferential statistics, including t-tests and ANOVA, were utilized to identify significant differences and relationships between variables, such as gender, age groups, and specific aspects of ICT tool usage. For the qualitative data obtained from semi-structured interviews, was employed to identify and categorize recurring themes and patterns. This dual approach allowed for a robust analysis that combined statistical rigor with rich, contextual insights, finally offering a thorough comprehension of the implementation and effects of ICT technologies on healthcare delivery at Jimma Medical Center. 
[bookmark: _Toc179563791][bookmark: _Toc179563847]Ethical Consideration 
The importance of ethical considerations in guiding researchers to adhere to a set of universally accepted moral principles throughout their study. In this research, ethical guidelines were diligently followed by both the researcher and research assistants. Before commencing data collection, permission was secured from local authorities in the target communities after thoroughly informing them of the research objectives. Additionally, participants were provided with a comprehensive overview of the study, ensuring transparency and informed consent. This ethical protocol ensured the rights and welfare of participants are protected, as is the integrity of the study process.
[bookmark: _Toc56154492][bookmark: _Toc179563792][bookmark: _Toc179563848]
CHAPTER FOUR
[bookmark: _Toc179563793][bookmark: _Toc179563849]RESULTS AND DISCUSSION
This study's Results and Discussion chapter offers a thorough examination of the information gathered from both healthcare professionals and patients at Jimma Medical Center regarding the impact of ICT tools on healthcare delivery quality. This chapter synthesizes quantitative and qualitative findings to uncover key insights into the effectiveness, challenges, and benefits associated with ICT adoption. By examining statistical measures, such as mean scores, standard deviations, and variance, alongside thematic analysis from interviews, we gain a comprehensive understanding of how ICT tools influence healthcare practices and patient experiences. The discussion interprets these results in the context of existing literature, identifying areas of convergence and divergence, and highlighting consequences for future study and practice. The ultimate goals of this chapter are to present a comprehensive understanding of how ICT might improve the delivery of healthcare and to provide practical suggestions for maximizing its application in medical contexts.
[bookmark: _Toc179563794][bookmark: _Toc179563850]Demographic Information
A thorough summary of the demographic traits of the research participants is given by the frequency distribution analysis. We can obtain important insights into the makeup of the sample population by looking at the number and percentage of respondents across a range of demographic factors, including gender, age, education, department, job status, and experience. This analysis helps to identify trends and patterns within the data, ensuring a thorough understanding of the sample's diversity. It also lays the foundation for more detailed statistical analyses, allowing us to contextualize the findings related to the acceptance and application of ICT resources in healthcare settings. 
The following tables present the frequency distribution results, highlighting the demographic makeup of the respondents. The 120 survey participants' employment and demographic details are thoroughly broken out in these tables. The purpose of each table is to provide information about the sample's gender, age, department, education, work status, and experience level.

[bookmark: _Toc179563004]Table 4.1 Gender, Age, Education and Department, Distribution of health professionals
	Demographic Information

	
	Frequency
	Percentage

	Gender
	
	

	Female 
	63
	52.5

	Male
	57
	47.5

	Total
	120
	100

	Age
	
	

	18 - 25 years
	8
	6.7

	26 - 35 years
	37
	30.8

	36 - 45 years
	41
	34.2

	46 - 55 years
	30
	25.0

	56+ years
	4
	3.3

	Total 
	120
	100

	Education
	
	

	Bachelor's Degree
	34
	28.3

	Diploma
	21
	17.5

	Doctoral Degree
	30
	25.0

	Master's Degree
	35
	29.2

	Total
	120
	100.0

	Department
	
	

	Administration
	12
	10.0

	Allied Health
	37
	30.8

	Medicine
	32
	26.7

	Nursing
	39
	32.5

	Total
	120
	100.0

	Employment
	
	

	Contract/Temporary
	37
	30.8

	Full-time
	30
	25.0

	Internship
	5
	4.2

	Part-time
	48
	40.0

	Total
	120
	100.0

	Experience
	
	

	1-5 years
	8
	6.7

	11-15 years
	54
	45.0

	6-10 years
	51
	42.5

	Less than 1 year
	7
	5.8

	Total
	120
	100.0


Table 4.1 presents the distribution of gender among the study participants at Jimma Medical Center. Out of a total sample size of 120 respondents, 63 individuals identified as female, constituting 52.5% of the sample. This indicates that just over half of the participants were female. The remaining 57 respondents identified as male, making up 47.5% of the sample. 
Age distribution of the Jimma Medical Center study participants. The age ranges shown in the table are 18–25 years, 26–35 years, 36–45 years, 46–55 years, and 56+ years. Each category shows the frequency of individuals falling within that age range, along with their percentage representation.  The data reveals that responders are primarily comprising 6.7%, 30.8%, 34.2%, 25.0% and 3.3% respectively. This suggests that the surveyed population mostly falls within the middle-aged demographic. Conversely, Just 6.7% of the sample is in the youngest age group (18–25 years old). While those aged 56 and above represent the smallest segment at 3.3%. Overall, the distribution provides insight into the age composition of the surveyed population, indicating a notable concentration in the middle-aged demographic, with relatively smaller representations in the younger and older age brackets.
The population under survey was distributed in terms of education. Four levels of education are outlined in the table: Bachelor's, Diploma, Doctoral, and Master's. Each category displays the frequency of individuals holding that particular education level, accompanied by their corresponding percentages. The data indicates that respondents with a Master's Degree represent the largest segment at 29.2%, closely followed by those with a Bachelor's Degree at 28.3%. Furthermore, individuals with Doctoral Degrees constitute a significant proportion, comprising 25.0% of the surveyed population. Conversely, respondents with Diplomas represent the smallest segment at 17.5%. The cumulative percentages reveal a steady progression in educational attainment levels, with each successive category contributing to the overall distribution. Notably, the combination of Master's and Doctoral Degrees encompasses 54.2% of the total respondents, suggesting a substantial prevalence of higher education qualifications within the surveyed population. Overall, the distribution provides insight into the educational landscape of the surveyed population, highlighting a considerable presence of individuals with advanced degrees, particularly Master's and Doctoral Degrees, alongside a notable representation of Bachelor's Degrees.
The distribution of employees across different departments within the surveyed population. The table categorizes respondents into four distinct departments: Administration, Allied Health, Medicine, and Nursing. Each department showcases the frequency of employees belonging to that specific department, accompanied by their respective percentages. The data reveals that Nursing represents the largest department within the surveyed population, with 39 respondents, constituting 32.5% of the total. Following closely behind is the Allied Health department, comprising 37 respondents, representing 30.8% of the surveyed population. Meanwhile, the Medicine department accounts for 26.7% with 32 respondents, and the Administration department comprises the smallest segment with 12 respondents, representing 10.0% of the total. The cumulative percentages demonstrate a progressive distribution across departments, with nursing dominating as the largest department, followed by Allied Health and Medicine, respectively. This distribution indicates the diverse composition of the surveyed population across various sectors of healthcare, including clinical and administrative roles. 
The distribution of employment statuses among the surveyed population, delineating four categories: Contract/Temporary, Full-time, Internship, and Part-time. The data reveals that Part-time employment represents the largest segment, with 48 respondents comprising 40.0% of the total, followed by Contract/Temporary positions, constituting 30.8%. Full-time employment accounts for 25.0% of the respondents, while Internship positions represent the smallest segment at 4.2%. The cumulative percentages demonstrate a gradual increase in employment status, with Part-time positions encompassing the majority of the surveyed population, followed by Contract/Temporary and Full-time roles. This distribution provides insight into the employment dynamics within the surveyed population, highlighting the prevalence of part-time positions alongside a significant representation of contract and full-time employment, with a smaller proportion engaged in internship roles.
The distribution of experience levels among the surveyed population, categorizing responses into four groups: 1–5 years, 6–10 years, 11–15 years, and less than a year. The data reveals that individuals with 11-15 years of experience represent the largest segment, comprising 45.0% of the respondents, followed closely by those with 6-10 years of experience at 42.5%. Respondents with 1-5 years of experience account for 6.7%, while those with the least experience level is less than a year segment at 5.8%. The cumulative percentages demonstrate a steady progression in experience levels, most responders ranging between the mid- to upper range of experience, particularly in the 6-15 year bracket. This distribution provides insights into the experience landscape within the surveyed population, highlighting a significant representation of individuals with mid-level to advanced experience, alongside smaller proportions of those in the early stages of their careers.
[bookmark: _Toc179563795][bookmark: _Toc179563851] Adoption and Utilization of ICT Tools 
Table 4.2 the mean values for all statements range from 4.23 to 4.39, indicating strong overall agreement on the benefits of ICT tools. The mode for most statements is 4, and for statement 9, it is 5, suggesting a particularly strong positive perception regarding the impact on patient outcomes and satisfaction. The standard deviation (SD) and variance are relatively low across the board, with SDs ranging from 0.505 to 0.632 and variances from 0.255 to 0.399, indicating little variation in responses. Specifically, statement 1, which addresses adequate training on ICT tools, shows slightly higher variability (SD = 0.632) compared to other statements, implying some differences in training experiences. In contrast, statement 8, related to seamless sharing of patient information, has the lowest variability (SD = 0.505), reflecting a strong consensus on its effectiveness. 
[bookmark: _Toc179563005]Table 4.2 Adoption and Utilization of ICT Tools
	     Adoption and Utilization of ICT Tools
	Mean
	Mode
	SD
	Variance

	1
	Healthcare professionals in our facility have received adequate training on the use of ICT tools.
	4.23
	4
	.632
	.399

	2
	The implementation of ICT tools into our workflow has improved efficiency and productivity.
	4.23
	4
	.557
	.310

	3
	I can easily access and use the various ICT tools that are available in our healthcare center.
	4.39
	4
	.584
	.341

	4
	In the healthcare sector, teamwork and communication have improved with the introduction of ICT tools.
	4.31
	4
	.547
	.299

	5
	ICT technologies have made administrative tasks like arranging appointments and managing patient data easier.
	4.27
	4
	.590
	.348

	6
	I feel confident in using ICT tools to provide high-quality care and support to my patients.
	4.36
	4
	.547
	.299

	7
	The utilization of ICT tools has improved the accuracy and completeness of patient documentation.
	4.27
	4
	.530
	.281

	8
	ICT tools have facilitated seamless sharing and access to patient information across different departments.
	4.28
	4
	.505
	.255

	9
	The implementation of ICT tools has positively impacted patient outcomes and satisfaction with our services.
	4.49
	5
	.534
	.286

	10
	All things considered, I think that our facility's use of ICT technologies has raised the caliber of healthcare that is provided.
	4.30
	4
	.512
	.262


Overall, confidence in using ICT tools (statement 6), ease of navigation (statement 3), and the positive impact on communication and collaboration (statement 4) are consistently agreed upon with low variability. The highest mean (4.49) for statement 9 underscores the noteworthy improvement in patient outcomes that ICT tools are perceived to have. Finally, there is broad consensus among medical practitioners regarding the numerous advantages of ICT technologies, as seen by the minimal diversity in replies, highlighting their positive impact on efficiency, productivity, communication, administrative tasks, and overall quality of healthcare delivery.
[bookmark: _Toc179563796][bookmark: _Toc179563852] Impact of ICT Tools on Patient Outcomes and Efficiency Measures
The analysis of the central tendency and variability measures for the impact of ICT tools on patient outcomes and efficiency measures reveals consistently high levels of agreement among respondents. The mean values for these statements are tightly clustered between 4.32 and 4.44, indicating a strong consensus that ICT tools positively affect various aspects of healthcare. The mode for all statements is 4, aligning closely with the mean, which suggests that most people surveyed agree with the complimentary statements about ICT tools. The standard deviations (SD) and variances are low across the statements, with SDs ranging from 0.496 to 0.547 and variances from 0.246 to 0.299, indicating little variation in responses and a strong overall consensus.
Specifically, statement 6, which highlights the contribution of clinical decision support tools to increase understanding and fact-based choices about patient care, has the highest mean (4.44), suggesting a very positive perception of this aspect. Statements such as the decrease in patient wait times (4.36), reduction of medication errors (4.35), and improvements in patient documentation accuracy and completeness (4.34) are also viewed very positively, with means above 4.30. The statement on the enhanced timeliness and accessibility of medical information for healthcare providers (4.37) shows the lowest SD (0.501) and variance (0.251), indicating strong agreement among respondents on this point.
[bookmark: _Toc179563006]Table 4.3  ICT Tools' Effect on Efficiency Measures and Patient Outcomes
	II
	ICT Tools' Effect on Efficiency Measures and Patient Outcomes
	Mean
	Mode
	SD
	Variance

	1
	The use of ICT tools has led to a noticeable decrease in patient wait times.
	4.36
	4
	.547
	.299

	2
	ICT tools have effectively reduced the occurrence of medication errors in patient care.
	4.35
	4
	.513
	.263

	3
	When ICT technologies are used, patients express greater satisfaction with the caliber of treatment they receive.
	4.32
	4
	.534
	.285

	4
	The use of ICT technologies has increased patient documentation's completeness and correctness.
	4.34
	4
	.542
	.294

	5
	ICT tools have enhanced the timeliness and accessibility of medical information for healthcare providers.
	4.37
	4
	.501
	.251

	6
	Making better informed and evidence-based judgments about patient care has been made possible by the use of clinical decision support technologies.
	4.44
	4
	.547
	.299

	7
	ICT tools have enhanced the confidentiality of protected health information.
	4.35
	4
	.496
	.246

	8
	The adoption of ICT tools has resulted in overall improvements in patient outcomes and healthcare efficiency.
	4.36
	4
	.515
	.265

	9
	The use of ICT tools has made administrative duties more efficient, freeing up healthcare personnel to concentrate more on patient care.
	4.41
	4
	.527
	.277

	10
	The integration of ICT tools into healthcare delivery processes has positively impacted patient safety and well-being.
	4.35
	4
	.513
	.263


The consistency in responses across statements is further demonstrated by the low variability, as seen in the statements on enhanced confidentiality of protected health information (SD = 0.496, variance = 0.246) and the positive impact on patient safety and well-being (SD = 0.513, variance = 0.263). Overall, the responses indicate a broad and strong consensus among healthcare professionals that ICT tools significantly enhance patient care quality, efficiency, and safety, underscoring their critical role in modern healthcare settings.
[bookmark: _Toc179563797][bookmark: _Toc179563853]Healthcare Professionals' Views and Experiences
The central tendency and variability measures for the viewpoints and experiences of medical professionals indicate a high level of agreement that ICT tools have significantly enhanced various aspects of their work. The mean values for the statements range from 4.32 to 4.52, demonstrating strong positive perceptions of ICT tools' impact. The mode for all statements is consistently 4, further reflecting a widespread consensus among respondents.
[bookmark: _Toc179563007]Table 4.4  Healthcare Professionals' Views and Experiences
	III
	Healthcare Professionals' Views and Experiences
	Mean
	Mode
	SD
	Variance

	1
	ICT tools have significantly improved my ability to access patient information quickly and accurately.
	4.46
	4
	.517
	.267

	2
	I am satisfied with the usability and functionality of the ICT tools implemented in our healthcare facility.
	4.34
	4
	.494
	.244

	3
	The use of ICT tools has enhanced my efficiency and productivity in delivering patient care.
	4.33
	4
	.508
	.258

	4
	The use of ICT technologies has improved communication between patients and providers, in my opinion.
	4.46
	4
	.517
	.267

	5
	My general level of satisfaction with the caliber of treatment I am able to give patients has increased because to ICT technologies.
	4.32
	4
	.518
	.269

	6
	The integration of ICT tools into our workflow has resulted in more informed and evidence-based decision-making.
	4.32
	4
	.502
	.252

	7
	I believe that ICT tools have enhanced collaboration and coordination among healthcare team members.
	4.33
	4
	.524
	.275

	8
	The use of ICT tools has positively impacted my job satisfaction and professional fulfillment.
	4.36
	4
	.531
	.282

	9
	I feel confident in my ability to effectively utilize ICT tools to provide high-quality care to patients.
	4.32
	4
	.502
	.252

	10
	In general, I think that our facility's healthcare delivery has become more effective and efficient as a result of the use of ICT tools.
	4.52
	4
	.502
	.252


Notably, the statement "ICT tools have significantly improved my ability to access patient information quickly and accurately" (Mean = 4.46, SD = 0.517, Variance = 0.267) and the statement "I have observed a positive impact on patient-provider communication as a result of using ICT tools" (Mean = 4.46, SD = 0.517, Variance = 0.267) share the highest mean values, highlighting the critical role of ICT tools in enhancing access to patient information and communication. The statement with the highest mean (4.52) is "Overall, I believe that the adoption of ICT tools has improved the efficiency and effectiveness of healthcare delivery in our facility," indicating a strong overall positive impact.
Statements like "I am satisfied with the usability and functionality of the ICT tools implemented in our healthcare facility" (Mean = 4.34, SD = 0.494, Variance = 0.244) and "The use of ICT tools has enhanced my efficiency and productivity in delivering patient care" (Mean = 4.33, SD = 0.508, Variance = 0.258) also receive high marks, though with slightly more variation in responses. 
The lowest variability is seen in the statement "I am satisfied with the usability and functionality of the ICT tools implemented in our healthcare facility" (SD = 0.494, Variance = 0.244), suggesting uniform satisfaction with ICT tools' usability and functionality among healthcare professionals. Other statements, such as the positive impact of ICT tools on job satisfaction and professional fulfillment (Mean = 4.36, SD = 0.531, Variance = 0.282) and the enhancement of collaboration and coordination among healthcare team members (Mean = 4.33, SD = 0.524, Variance = 0.275), show slightly higher variability but still reflect strong agreement.
Overall, these measures indicate that healthcare professionals perceive ICT tools as highly beneficial for improving access to information, communication, productivity, job satisfaction, and the overall quality and efficiency of healthcare delivery. The consistent high mean values and low variability reinforce the positive impact of ICT tools on the experiences and perspectives of healthcare professionals.
[bookmark: _Toc179563798][bookmark: _Toc179563854] Healthcare Delivery Service Quality
The central tendency and variability measures for the statements related to healthcare delivery service quality demonstrate that respondents generally hold positive views on the impact of ICT tools on various aspects of healthcare quality. The mean values for these statements range from 4.18 to 4.63, indicating strong agreement that ICT tools enhance healthcare delivery.
The statement "Overall, I believe that the adoption and utilization of ICT tools have positively impacted healthcare delivery service quality in our facility" has the highest mean value at 4.63, with a mode of 5, suggesting that respondents overwhelmingly agree with this sentiment (SD = 0.486, Variance = 0.236). This indicates a strong consensus that ICT tools significantly raise the general standard of medical care.
Statements such as "The system minimizes the tracking of patients' data and medical history" (Mean = 4.52, Mode = 5, SD = 0.518, Variance = 0.269) and "ICT tools have contributed to better communication and collaboration among healthcare providers" (Mean = 4.43, Mode = 4, SD = 0.529, Variance = 0.280) also receive high ratings, emphasizing the efficiency gains and enhanced collaboration facilitated by ICT tools.
The statement with the lowest mean value, "The system facilitates coordination of patient care" (Mean = 4.18, Mode = 4, SD = 0.410, Variance = 0.168), still reflects a generally positive perception but with slightly more variability, indicating that while most respondents agree, a few may have differing experiences or perspectives on this aspect.
Statements like "The adoption of health information technology improves the efficiency of our medical service" (Mean = 4.35, Mode = 4, SD = 0.513, Variance = 0.263) and "Patients report higher levels of satisfaction with the quality of care provided through ICT-enabled services" (Mean = 4.42, Mode = 4, SD = 0.513, Variance = 0.263) show consistent agreement, highlighting perceived improvements in efficiency and patient satisfaction.
The statement "The use of ICT tools has led to improved accuracy and completeness of patient documentation" (Mean = 4.19, Mode = 4, SD = 0.473, Variance = 0.223) supports the view that ICT tools enhance documentation processes, though with slightly more variability compared to other statements.






[bookmark: _Toc179563008]Table 4.5 Healthcare Delivery Service Quality
	IV
	Healthcare Delivery Service Quality
	Mean
	Mode
	SD
	Variance

	1
	Patients can feel safe using the medical services provided by our facility.
	4.33
	4
	.521
	.272

	2
	The adoption of health information technology improves the efficiency of our medical service.
	4.35
	4
	.513
	.263

	3
	The system facilitates coordination of patient care.
	4.18
	4
	.410
	.168

	4
	The system minimizes the tracking of patients' data and medical history.
	4.52
	5
	.518
	.269

	5
	Overall, health information technology improves clinical outcomes in our healthcare facility.
	4.33
	4
	.470
	.221

	6
	The accuracy and thoroughness of patient documentation have increased as a result of the usage of ICT tools.
	4.19
	4
	.473
	.223

	7
	ICT tools have contributed to better communication and collaboration among healthcare providers.
	4.43
	4
	.529
	.280

	8
	Patients report higher levels of satisfaction with the quality of care provided through ICT-enabled services.
	4.42
	4
	.513
	.263

	9
	The implementation of ICT tools has resulted in more efficient and streamlined healthcare delivery processes.
	4.23
	4
	.498
	.248

	10
	Overall, I believe that the adoption and utilization of ICT tools have positively impacted healthcare delivery service quality in our facility.
	4.63
	5
	.486
	.236


Overall, the high mean values across all statements, coupled with relatively low standard deviations and variances, suggest that respondents have a strong consensus that ICT tools significantly enhance the safety, efficiency, coordination, documentation accuracy, communication, and overall quality of healthcare delivery.




[bookmark: _Toc179563799][bookmark: _Toc179563855] ANOVA
A statistical technique called Analysis of Variance (ANOVA) is employed to ascertain whether the means of three or more independent groups differ significantly from one another. In this section, we use ANOVA to compare various perceptions and experiences related to the adoption and utilization of ICT tools across different demographic and professional groups within the healthcare sector. By examining variables such as ease of use, perceived impact on healthcare quality, and other metrics across different age groups and departments, we aim to identify if specific factors influence the adoption and effectiveness of ICT tools differently among these groups. This analysis helps in understanding the variability in responses and provides insights for targeted interventions to enhance ICT integration in healthcare.
The first ANOVA analysis was conducted to compare the ease of use of ICT tools (I3) across different age groups of healthcare professionals. The age groups considered in this study were 18-25 years, 26-35 years, 36-45 years, 46-55 years, and 56+ years. Table 4.6 presents the mean and standard deviation of ease of use for each age group. The mean scores indicate that the perceived ease of use of ICT tools varies across age groups, with the highest mean score observed in the 46-55 years age group (Mean = 4.57, SD = .504) and the lowest in the 18-25 years age group (Mean = 3.75, SD = .707).
The ANOVA results in Table 4.7 show a notable variation in the ICT tools' usability across the different age groups (F (4, 115) = 3.479, p = .010). The sum of squares (SS) between groups was 4.382, with a mean square (MS) of 1.095, indicating that the variation between the different age groups is noteworthy. The within-groups sum of squares (SS) was 36.210 with a mean square (MS) of .315, representing the variation within each age group.
[bookmark: _Toc179563009]Table 4.6 Comparing Ease of Use of ICT Tools (I3) Across Different Age Groups
	Age Group
	Mean (I3)
	Standard Deviation

	18-25 years
	3.75
	.707

	26-35 years
	4.43
	.502

	36-45 years
	4.37
	.623

	46-55 years
	4.57
	.504

	56+ years
	4.25
	.500


These results suggest that age significantly affects how simple it is thought to use ICT tools among healthcare professionals. The younger age group (18-25 years) reported the lowest ease of use, possibly indicating less familiarity or experience with these tools. Conversely, the 46-55 years age group reported the highest ease of use, which could be attributed to a combination of experience and the adaptability to ICT tools developed over time. This finding highlights the need for tailored training programs that address the specific needs of different age groups to enhance the overall ease of use and effectiveness of ICT tools in healthcare settings.
[bookmark: _Toc179563010]Table 4.7 ANOVA Results: Ease of Use of ICT Tools across Different Age Groups
	ANOVA

	I3  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	4.382
	4
	1.095
	3.479
	.010

	Within Groups
	36.210
	115
	.315
	
	

	Total
	40.592
	119
	
	
	


The other, ANOVA analysis was conducted to compare the perceived impact of ICT tools on healthcare quality (I10) across different departments within healthcare facilities. The departments considered in this study were Medicine, Nursing, Allied Health, and Administration. The mean and standard deviation of the perceived impact for each department are shown in Table 4.9 below. The mean scores indicate slight variations in how professionals from different departments perceive ICT tools' effects on healthcare quality. The Administration department reported the highest mean score (Mean = 4.50, SD = .674), suggesting a more favorable perception, while the Medicine department reported the lowest mean score (Mean = 4.16, SD = .369).
The ANOVA results in Table 4.6.2 show no significant difference in the perceived impact of ICT tools on healthcare quality across the different departments (F(3, 116) = 1.602, p = .193). The between-groups sum of squares (SS) was 1.241, with a mean square (MS) of .414, indicating that the variation between different departments was relatively small. The within-groups sum of squares (SS) was 29.959 with a mean square (MS) of .258, representing the variation within each department.
Despite the observed mean differences, the non-significant ANOVA results suggest that these differences are not statistically significant. This implies that professionals from different departments generally perceive the impact of ICT tools on healthcare quality similarly, even though slight variations in mean scores exist. This finding may indicate that the benefits and challenges associated with ICT tools are uniformly experienced across various healthcare sectors.
[bookmark: _Toc179563011]Table 4.8 Comparing Perceived Impact of ICT Tools on Healthcare Quality (I10) Across Different Departments
	Departments Group
	Mean (I10)
	Standard Deviation

	Medicine
	4.16
	.369

	Nursing
	4.31
	.569

	Applied Health
	4.35
	.484

	Administration
	4.50
	.674



[bookmark: _Toc179563012]Table 4.9  ANOVA Results: Perceived Impact of ICT Tools on Healthcare Quality (I10) Across Different Departments
	ANOVA

	I10  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	1.241
	3
	.414
	1.602
	.193

	Within Groups
	29.959
	116
	.258
	
	

	Total
	31.200
	119
	
	
	



However, it is noteworthy that the Administration department's higher mean score could reflect their greater involvement with the administrative aspects of ICT tools, such as electronic health records and scheduling systems, which are directly linked to operational efficiencies and overall healthcare quality improvements. On the other hand, the Medicine department's lower mean score might indicate that while ICT tools are beneficial, their impact on direct clinical outcomes may be perceived differently compared to administrative or supportive roles.
These results underline the importance of ensuring that ICT tools are designed and implemented in ways that address the unique needs of different departmental functions within healthcare facilities. Tailored training and support for each department could help in maximizing the perceived benefits of ICT tools across the board, ensuring a more equitable and effective use of these technologies in enhancing healthcare quality.

Qualitative Insights
The qualitative insights gathered from healthcare professionals at Jimma Medical Centre provide a detailed understanding of their experiences, perspectives, and observations regarding the integration and impact of ICT tools on healthcare delivery quality. Through a series of in-depth interviews, these professionals shared their views on the advantages, challenges, and overall effectiveness of ICT tools in enhancing their daily workflows, patient interactions, and healthcare outcomes. This qualitative data offers valuable context and depth to the quantitative findings, highlighting both the transformative potential of technology in healthcare and the areas that require further development and support.
Experience with Integration
Healthcare professionals at Jimma Medical Centre generally reported positive experiences with the integration of ICT tools into their practices. Many described the transition as transformative, significantly streamlining their workflows and cutting down on the amount of time spent on paperwork. This shift allowed them to dedicate more attention to patient care. One respondent emphasized the profound impact by stating, "The integration of ICT tools has been a game-changer, reducing the time spent on administrative tasks and allowing us to focus more on patient care." This sentiment was echoed by numerous professionals who appreciated the enhanced efficiency and organization that ICT tools brought to their daily routines.
 Influence on Daily Workflows and Patient Interactions
ICT tools have notably impacted daily workflows and patient interactions at Jimma Medical Centre. Professionals highlighted that electronic health records (EHR) and advanced scheduling systems have significantly increased their operational efficiency. The ability to instantly access patient histories and streamline diagnostic and treatment processes was particularly valued. As one healthcare worker explained, "With EHRs, we can access patient histories instantly, which speed up the diagnosis and treatment process." This immediate access to comprehensive patient information has not only improved workflow efficiency but also enhanced the overall patient experience, leading to more effective and timely care delivery.

Advantages of Utilizing ICT Tools
The utilization of ICT tools has brought numerous advantages to healthcare delivery at the Centre. Increased efficiency, better management of patient data, and enhanced communication were the primary benefits highlighted by the respondents. The quick retrieval of patient information has been instrumental in making informed medical decisions, thus improving the quality of care. One participant remarked, "The main advantage is the ability to quickly retrieve patient information, which helps in making informed decisions." This enhanced ability to manage and access patient data has led to more accurate and comprehensive care, fostering an environment of improved medical practice and patient satisfaction.
Challenges and Obstacles
Despite the clear benefits, the integration of ICT tools was not without challenges. Initial resistance to change among staff and technical issues were common obstacles. Training posed a significant hurdle initially, requiring comprehensive programs to ensure all staffs were proficient with the new systems. However, these challenges were gradually overcome. One respondent noted, "There was some resistance initially, but after seeing the benefits, most of us adapted quickly." This adaptability and the subsequent positive reception of ICT tools underscore the resilience and commitment of the healthcare professionals at Jimma Medical Centre in embracing technological advancements.
Contribution to Patient Outcomes and Satisfaction
Healthcare professionals strongly believe that ICT tools have directly contributed to better patient satisfaction and results. The improved precision of patient records and quicker response times were particularly noted. These improvements have led to better patient experiences, with many patients reporting higher levels of satisfaction due to reduced wait times and more accurate medical records. One healthcare professional explained, "Patients have reported higher satisfaction levels due to reduced wait times and more accurate medical records." This direct link between the utilization of ICT tools and patient satisfaction highlights the significant positive impact of technology on healthcare delivery.

Enhanced Communication and Collaboration
ICT tools have significantly improved professional teamwork and communication inside Jimma Medical Center. The use of instant messaging systems and shared electronic records has facilitated better teamwork and coordination. This improved communication has resulted in more efficient and effective patient care. A participant explained, "We can now collaborate in real-time, which has improved our response times and patient care coordination." The ability to share information instantaneously and collaborate seamlessly has been a critical factor in improving the general standard of healthcare provision.
Impact on Efficiency and Effectiveness
ICT tools have significantly increased the effectiveness and efficiency of healthcare delivery operations at the center, according to healthcare professionals in general. The respondents identified two primary benefits: a reduction in paperwork and expedited access to information. Healthcare professionals can now concentrate more on patient care than on administrative duties thanks to these advancements. One healthcare worker remarked, "Our processes are much more efficient now, and we can focus more on patient care rather than administrative tasks." This shift in focus from administrative burdens to patient-centric care has significantly enhanced the overall healthcare delivery experience at Jimma Medical Centre.
 Changes in Patient Safety Practices
There has been a general observation that patient safety practices have improved since the arrival of ICT instruments. Error rates have decreased and patient safety has improved thanks in large part to automated alerts and reminders for patient care. According to one participant, "We have seen a decline in medication errors due to the automated alerts provided by the ICT systems." Because of these technological protections, the hospital environment is now safer and more dependable, guaranteeing that patients receive the best possible care.
 Measures for Security and Privacy
Strong security measures coupled with ICT technologies have been established to address major issues regarding the confidentiality and privacy of patient information. Systems for controlling access were emphasized as useful tools for safeguarding patient information. "We have strict security protocols in place to ensure patient data is protected," said one participant. These strict security protocols have been essential in preserving the privacy and accuracy of patient data, which has increased confidence in the application of ICT tools in the healthcare setting.
 Areas for Further Development
Looking ahead, healthcare professionals suggested several areas for further development in ICT utilization at Jimma Medical Centre. These included more user-friendly interfaces, continuous training programs, and the integration of advanced technologies such as artificial intelligence for predictive analytics. One professional suggested, "We need ongoing training and more intuitive systems to further enhance our efficiency." These insights underscore the ongoing need for innovation and improvement in ICT tools to further enhance healthcare delivery and ensure that technology keeps up with the changing demands of both patients and healthcare providers.
All in all, the qualitative information acquired offers a thorough comprehension of the experiences viewpoints of medical specialists on the incorporation and consequences of ICT tools on healthcare delivery at Jimma Medical Centre. These insights highlight the transformative potential of ICT tools, the challenges encountered during implementation, and the areas where further advancements can be made to continue improving healthcare services.
[bookmark: _Toc179563800][bookmark: _Toc179563856]Patients' Perception of Healthcare Delivery Service Quality
Delivering healthcare through the use of Information and Communication Technology (ICT) tools has completely changed how treatments are offered and received. At Jimma Medical Centre, assessing how patients view these technological developments is essential to determining how information and communication technology affects patient happiness and service quality. This section delves into this by examining various facets of patient experience related to the use of digital health resources. This investigation includes patients' satisfaction with accessing electronic health records, the reliability and effectiveness of digital communication tools, the clarity and comprehensiveness of information provided, and the effect of clinical decision support instruments on the standard of treatment obtained. It also looks at how quickly test results and treatment updates are sent, how simple it is to make appointments, and how secure and private people believe their personal health information to be when it is managed by ICT tools. Furthermore, it assesses the helpfulness of digital platforms in providing medication reminders and health education materials, patients' ability to navigate ICT functionalities, and overall satisfaction with the integration of these tools into healthcare delivery. By capturing a broad spectrum of patient feedback, this subsection aims to provide a detailed analysis of how ICT tools influence patient experiences and satisfaction levels, highlighting areas of success and identifying potential avenues for further improvement. This comprehensive approach not only aids in understanding current patient sentiments but also guides future enhancements in the deployment and utilization of ICT in healthcare settings.
The analysis of patients' perception of healthcare delivery service quality at Jimma Medical Centre, offers significant insights into the effectiveness and satisfaction associated with ICT tools. Overall, the responses indicate high levels of satisfaction across various aspects of healthcare delivery enhanced by ICT tools. For example, the mean satisfaction score for ease of accessing electronic health records (Q1) is 0.96, with a standard deviation (SD) of 0.203 and a variance of 0.041, suggesting that the majority of patients found this process satisfactory with minimal variation in responses. Similarly, the effectiveness and reliability of digital communication tools used by the healthcare facility (Q2) has a slightly lower mean score of 0.93, but a higher SD of 0.258 and variance of 0.067, indicating some variability in patient experiences. 
Patients also reported high satisfaction regarding the clarity and comprehensiveness of information provided through digital health resources (Q3), with a mean of 0.96, SD of 0.186, and variance of 0.035, reflecting consistent positive feedback. The impact of clinical decision support tools on the quality of care received (Q4) has a mean of 0.94, an SD of 0.246, and a variance of 0.061, again demonstrating general satisfaction but with slightly more variability than some other aspects. 
Timeliness in receiving test results or treatment updates through electronic notifications (Q5) has a mean score of 0.92, the lowest among the measures, with an SD of 0.270 and a variance of 0.073, pointing to the area where patients experienced the most variation in satisfaction. Difficulty or frustration in using ICT tools to schedule appointments (Q6) mirrored the communication satisfaction scores, with a mean of 0.93, SD of 0.258, and variance of 0.067, indicating that a minority of patients faced challenges in this area.
Patient satisfaction with the privacy and security of ICT tools (Q7) is high, with a mean of 0.96, an SD of 0.186, and a variance of 0.035, suggesting robust security measures in place. The helpfulness of medication reminders or health education materials (Q8) has similar high satisfaction scores, with a mean of 0.96, SD of 0.203, and variance of 0.041. Navigation and understanding of ICT tool functionalities (Q9) also received high marks with a mean of 0.96, SD of 0.186, and variance of 0.035, indicating that the tools are user-friendly for most patients. 
Finally, the overall integration of ICT tools into healthcare delivery (Q10) garnered the highest mean score of 0.99, with an SD of 0.085 and a variance of 0.007, reflecting nearly unanimous satisfaction among patients. This analysis highlights that while there is overall high satisfaction with ICT tools in healthcare delivery, areas such as communication convenience and timeliness of updates could benefit from targeted improvements to reduce variability in patient experiences. 
[bookmark: _Toc179563013]Table 4.10 Patients' Perception of Healthcare Delivery Service Quality
	No
	Healthcare Delivery Service Quality
	Mean
	SD
	Variance

	1
	Were you satisfied with the ease of accessing your electronic health records during your appointment?
	.96
	.203
	.041

	2
	Did you find the digital communication tools used by the healthcare facility reliable and effective?
	.93
	.258
	.067

	3
	Were you satisfied with the clarity and comprehensiveness of information provided to you through digital health resources?
	.96
	.186
	.035

	4
	Did you feel that the use of clinical decision support tools by your healthcare provider positively impacted the quality of care you received?
	.94
	.246
	.061

	5
	Were you satisfied with the timeliness of receiving test results or treatment updates through electronic notifications or messaging systems?
	.92
	.270
	.073

	6
	Did you experience any difficulties or frustrations in using ICT tools to schedule appointments or access healthcare services?
	.93
	.258
	.067

	7
	Were you satisfied with the level of privacy and security maintained while using ICT tools to communicate or share personal health information?
	.96
	.186
	.035

	8
	Did you find it helpful to receive medication reminders or health education materials through digital platforms?
	.96
	.203
	.041

	9
	Were you able to easily navigate and understand the functionalities of the ICT tools provided by the healthcare facility?
	.96
	.186
	.035

	10
	Overall, do you believe that the integration of ICT tools into healthcare delivery enhanced your overall experience and satisfaction with the services received?
	.99
	.085
	.007


Based on the survey data collected about patients' perceptions of healthcare delivery service quality, various inferential statistics are also applied to analyze and interpret the results. The goal is to understand patterns, differences, and relationships within the data to make informed conclusions about the impact of ICT tools on patient satisfaction and healthcare service quality. The subsequent subsections present these results and discussion.

[bookmark: _Toc179563801][bookmark: _Toc179563857]ANOVA
The analysis of overall satisfaction with ICT tools among different age groups of patients provides valuable insights into how satisfaction varies across age demographics. Table 4.12 displays the mean satisfaction scores and standard deviations for each age group. Patients between the ages of 18 and 25 had mean satisfaction scores of 0.96 with standard deviations of 0.189, indicating a somewhat lower level of satisfaction than the older age groups, which all had mean satisfaction scores of 1.00 with standard deviations of 0.000. It doesn't seem that any documented heterogeneity in the satisfaction scores of the older age groups (26-35, 36-45, 46-55, and 56+), indicating a universally positive perception of ICT tools. 
An ANOVA test was performed in order to analyze these differences statistically, as Table 4.12 shows. Based on the ANOVA results, the mean square is 0.007 with four degrees of freedom and a total squares difference of 0.029 across the groups. The mean square has 135 degrees of freedom and a total of squares within groups of 0.964. The significance threshold (p-value) for this analysis is 0.410, and its F-value is 1.000. 
The F-value of 1.000 indicates that there may not be much difference in the satisfaction ratings of the various age groups. Additionally, the p-value of 0.410 is significantly higher than the conventional significance level of 0.05 indicating that the observed differences in satisfaction scores among the age groups are not statistically significant. Therefore, we can infer that the slight variation in satisfaction scores, particularly the marginally lower score for the 18-25 age group, does not represent a meaningful difference in the overall satisfaction with ICT tools across the different age demographics.

[bookmark: _Toc179563014]Table 4.11 The overall satisfaction with ICT tools among different age groups of patients
	Age Group
	Mean (Q10)
	Standard Deviation

	18-25
	.96
	.189

	26-35
	1.00
	.000

	36-45
	1.00
	.000

	46-55
	1.00
	.000

	56+
	1.00
	.000



[bookmark: _Toc179563015]Table 4.12 ANOVA Results: The overall satisfaction with ICT tools among different age groups of patients
	ANOVA

	Q10  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	.029
	4
	.007
	1.000
	.410

	Within Groups
	.964
	135
	.007
	
	

	Total
	.993
	139
	
	
	



This finding implies that the integration and utilization of ICT tools in healthcare delivery at Jimma Medical Centre are perceived positively across all age groups, with no significant age-related discrepancies in satisfaction levels. The uniform satisfaction among the older age groups suggests that these tools are particularly well-received by patients over 26 years old. However, the slightly lower satisfaction in the 18-25 age group, though not statistically significant, might warrant further qualitative investigation to understand any specific concerns or areas for improvement that could enhance the younger patients' experiences. This comprehensive understanding can help healthcare providers ensure that ICT tools meet the needs and expectations of patients across all age groups, thereby enhancing overall patient satisfaction and healthcare quality.
 Evaluation in Light of Previous Research 
The results of this study generally agree with the current body of research on the beneficial effects of ICT tools on the provision of healthcare. For example, a recent systematic review by (Kruse et al, 2023) shows how ICT tools—like telemedicine platforms and electronic health records (EHRs)—significantly improve patient outcomes, decrease errors, and increase healthcare efficiency. These results are supported by our survey, where participants expressed high levels of satisfaction with the accessibility of electronic health records and the beneficial effects of clinical decision support tools on the standard of treatment. Both this study and emphasize the critical role of ICT tools in streamlining administrative tasks and ensuring accurate patient documentation, which are fundamental for effective healthcare delivery.
However, the specifics of patient satisfaction with ICT tools show some variation when compared to other recent studies. For instance, while our study reported exceptionally high levels of satisfaction with the clarity and comprehensiveness of information provided through digital health resources (mean score of 0.96), a study by (Ye Seul Bae et al, 2020)found more moderate satisfaction levels noted that patient satisfaction can be heavily influenced by the user-friendliness of the ICT tools and the demographic characteristics of the patient population. This suggests that while ICT tools generally enhance patient satisfaction, the extent of this improvement may vary based on implementation practices and patient demographics, underscoring the need for tailored approaches to ICT deployment in healthcare.
Communication and collaboration among healthcare providers are areas where our findings align closely with recent literature. For example, a study by (Vos et al., 2020)found that the use of ICT tools by healthcare personnel greatly enhances teamwork and communication, resulting in more efficient and well-coordinated patient care. Our study similarly found that ICT tools have enhanced communication within the healthcare team, which is crucial for high-quality care. This improvement in communication is essential for ensuring that all team members are well-informed and can work together efficiently, which directly impacts patient outcomes and satisfaction.
In terms of challenges associated with ICT adoption, our study's findings echo those of other recent research. Many respondents in our study highlighted the initial difficulties of implementing ICT systems, such as technical issues and the need for extensive staff training. This is consistent with findings from a study by (Simin Ghavifekr et al., 2016)), which reported significant barriers during the early stages of ICT adoption in healthcare settings, including technical challenges, staff resistance, and the need for ongoing training and support. Addressing these challenges is critical to fully leveraging the benefits of ICT tools in healthcare, as emphasized by both our study and the existing literature.
Finally, our study's results on the impact of ICT tools on patient safety and outcomes are in agreement with recent research. For example, a study by (A Jay Holmgren et al., 2023)found that health information technology (HIT) significantly improves patient safety by reducing medication errors and enhancing the overall quality of care. Similarly, respondents in our study reported that ICT tools have positively impacted patient outcomes and satisfaction levels, highlighting the crucial role of these technologies in modern healthcare. However, the magnitude of these benefits can vary, and continuous evaluation and improvement of ICT systems are necessary to maintain and enhance their effectiveness.
 Implications for Practice 
The findings of this study have several important implications for healthcare practice, particularly in the adoption and utilization of ICT tools. One of the key takeaways is the overwhelmingly positive response from patients regarding their satisfaction with various ICT-enabled services. This indicates a strong potential for healthcare facilities to leverage these technologies to enhance patient engagement and satisfaction. However, to fully realize these benefits, healthcare providers must focus on ensuring that ICT tools are user-friendly and accessible to all patient demographics. Training programs for both patients and healthcare professionals could be instrumental in maximizing the effectiveness of these tools, ensuring that everyone is comfortable and proficient in their use.
Another significant implication is the necessity for continuous evaluation and improvement of ICT systems. While the study highlights high levels of satisfaction, it also underscores the importance of addressing initial challenges such as technical issues and staff training. Healthcare facilities should establish robust support systems to address these challenges promptly. This could involve setting up dedicated technical support teams and implementing regular training sessions to keep staff updated on new functionalities and best practices. Moreover, feedback mechanisms should be in place to gather input from both patients and staff, allowing for ongoing improvements and adjustments to the ICT tools in use.
The study also points to the critical role of ICT tools in enhancing communication and collaboration among healthcare providers. This improvement is essential for coordinated patient care and better health outcomes. To capitalize on this, healthcare organizations should prioritize the integration of ICT tools that facilitate seamless communication across different departments and teams. This could include integrated messaging systems, shared digital patient records, and collaborative platforms that enable real-time information sharing. By fostering a more connected and collaborative environment, healthcare providers can ensure that all team members are on the same page, leading to more efficient and effective patient care.
Lastly, the implications for patient safety and data security cannot be overstated. The study's findings suggest that ICT tools have a positive impact on patient safety, primarily by reducing errors and enhancing the accuracy of patient records. However, maintaining the privacy and security of patient information is paramount. Healthcare facilities must implement stringent data protection measures and regularly update their security protocols to safeguard against breaches. Educating patients about the security features of ICT tools and reassuring them of the safety of their personal health information can further enhance their trust and willingness to use these technologies. By addressing these areas, healthcare providers can not only improve the quality of care but also foster a safer, more secure healthcare environment for patients.
 [image: ]
[bookmark: _Toc179563018]Figure 4.1 : Proposed framework for investigating the impact of ICT Tools on Quality Healthcare Delivery
The framework image shows how a healthcare organization's health information communication technologies are organized and flow. Below is a summary of its elements:
1. The topmost category, Health Information Communication Tools, lists the instruments that are employed to promote communication and information sharing in the medical field
2. CEO: Located beneath the tools, the CEO stands in for the leadership in charge of managing the tools' strategic direction and execution.
3. Information Technology: This component highlights the function of IT in overseeing health information systems by connecting the CEO to a central database.
4. Central Database: The database is essential for maintaining and keeping track of different kinds of health data.
5. Subsystems: A number of subsystems linked to the central database are part of the framework:
   Electronic Health Records (HER): Maintains medical records for patients.
   Laboratory Information System (LIS): Manages laboratory data and findings.
   Picture Archiving and Communication System (PACS):  Imaging data is managed via the     
    PAMS
   Patient Management System (PMS): Coordinates administrative duties and patient    appointments.
6. Patients: The information flow from patients to healthcare professionals is depicted on the left side, where patients engage with the system through doctors and reception.
7. Vital Sign Checking: This procedure, which is a component of patient engagement, emphasizes how crucial health monitoring is to patient care.
Performance indicators: Efficacy, satisfaction, security, quality, and outcome are among the performance indicators given on the right side. These measurements show the objectives of employing health information communication platforms, with an emphasis on enhancing.
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[bookmark: _Toc179563804][bookmark: _Toc179563860]Conclusion
The study examines the use of Information and Communication Technology (ICT) tools in healthcare delivery at Jimma Medical Centre. It finds that healthcare professionals view ICT tools positively, recognizing their role in improving efficiency, communication, and care quality. These tools streamline administrative tasks, improve patient documentation, facilitate better team collaboration, and lead to more informed decision-making, ultimately improving patient outcomes.
Patients highly appreciate the use of ICT tools in their healthcare experiences, citing ease of access to electronic health records, reliability and effectiveness of digital communication tools, and comprehensive information. Clinical decision support tools also positively impact the quality of care, enhancing overall satisfaction and contributing to better health outcomes.
This study uses a mixed-methods approach, combining patient surveys and interviews with healthcare professionals, to understand the impact of ICT tools on healthcare delivery. The large sample size and diverse demographics ensure representative findings, while detailed analysis identifies areas where ICT tools are beneficial and areas needing improvement.
The study on ICT tools in healthcare has limitations due to its cross-sectional design, which only captures a snapshot of experiences and perceptions at a specific moment, and its focus on a single medical center, which may limit its applicability in other contexts or geographical areas. It also underscores the need for ongoing training and support to optimize ICT tool use.
The study highlights the importance of ICT tools in healthcare, highlighting their potential to improve care quality and efficiency. Both healthcare professionals and patients appreciate these tools, but to fully utilize them, organizations must address initial adoption challenges, provide ongoing training, and continuously evaluate and improve systems. By doing so, they can provide patient-centered, high-quality treatment in various areas.

[bookmark: _Toc179563805][bookmark: _Toc179563861]Recommendations
The study suggests that improving the implementation and impact of ICT tools on healthcare delivery quality at Jimma Medical Centre requires continuous training and support for healthcare professionals. Regular training sessions and workshops can address technical challenges and keep staff updated on latest features. A support system like an ICT helpdesk can provide immediate assistance, minimizing downtime and disruptions in healthcare delivery.
Improving the user-friendliness and accessibility of ICT tools is crucial for patient satisfaction. Healthcare facilities should implement user-friendly interfaces, provide step-by-step guides, and offer personalized assistance to help patients navigate and use digital health resources. This can lead to higher adoption rates and better patient engagement, as feedback from patients indicates high satisfaction with digital health resources.
The study emphasizes the importance of ICT tools in improving communication among healthcare professionals and between providers and patients. Healthcare facilities should invest in secure communication platforms, integrate them with other systems, and promote open communication to identify areas for improvement. Regular feedback and regular feedback can help ensure the ICT tools meet staff and patient needs.
Addressing privacy and security concerns is crucial in healthcare facilities. Patients are satisfied with the privacy and security maintained using ICT tools, but continuous efforts are needed to safeguard sensitive health information. Adherence to data protection regulations and education on best practices can enhance trust and confidence.
Finally, ongoing evaluation and improvement of ICT tools are essential to ensure they continue to fulfill the changing demands of providing healthcare. Frequent gathering and evaluation of patient and healthcare professional feedback can provide important information about the usefulness of these resources and point out areas that need improvement. Establishing a dedicated team to oversee the evaluation process and implement necessary improvements can help maintain high standards of care and ensure that ICT tools contribute positively to healthcare outcomes. By taking these steps, Jimma Medical Centre can maximize the benefits of ICT tools, ultimately leading to improved healthcare delivery and patient satisfaction.
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 JIMMA UNIVERSITY
JIMMA INSTITUTE OF TECHNOLOGY
FACULTY OF COMPUTING AND INFORMATICS
SCHOOL OF GRADUATE STUDIES
INFORMATION SCIENCE PROGRAM
MSC IN ELECTRONIC AND DIGITAL RESOURCE MANAGEMENT 

Dear respondents
The aim of this research is to investigate the effects of information and communication technology tools on quality healthcare delivery in the case of Jimma Medical Centre as a partial fulfillment of electronic and digital resource management 
Your genuine responses and cooperation to this questionnaire will play a great role in making this research successful. All your responses will be treated confidentially and will only be used for academic purposes. 
Many thanks for your kind cooperation in advance!!

Bethelihem H/Michael 	
Telephone: 0911398430
Email:bethelihemhael@gmail.com


Section One 
General Information

	1. Gender
	[image: ] Female
	[image: ] Male
	

	2. Age
	[image: ] 18 - 25 years
	[image: ] 26 - 35 years
	[image: ] 36 – 45 years
	

	
	[image: ] 46 - 55 years
	[image: ] 56+ years
	
	

	3. Education
	· Diploma
· Doctoral Degree (PhD, MD, etc.)
	[image: ] Bachelor's Degree
	[image: ] Master's Degree

	4. Department
	· Medicine
	· Nursing
	· Allied Health


	
	· Administration
	· Other, please specify	

	5. Employment
	· Full-time
	· Part-time

	
	· Contract/Temporary
	· Internship        [image: ] Other, please specify	_____


	6. Experience
	· Less than 1 year
· 11-15 years
	· 1-5 years           [image: ] 6-10 years
· 16+ years













Section Two 
Use the Keys below and please indicate the extent to which you agree or disagree with the following statements by putting a tick (√) mark in the appropriate box.
1 = strongly disagree [SD], 2 = disagree [D], 3 = moderate [N], 4 = agree [A], 5 =strongly agree [SA].

	I
	Adoption and Utilization of ICT Tools
	SD
	D
	N
	A
	SA

	1
	Healthcare professionals in our facility have received adequate training on the use of ICT tools.
	
	
	
	
	

	2
	The integration of ICT tools into our workflow has improved efficiency and productivity.
	
	
	
	
	

	3
	I find it easy to navigate and use the various ICT tools available in our healthcare facility.
	
	
	
	
	

	4
	The adoption of ICT tools has enhanced communication and collaboration among healthcare team members.
	
	
	
	
	

	5
	ICT tools have streamlined administrative tasks, such as scheduling appointments and managing patient records.
	
	
	
	
	

	6
	I feel confident in using ICT tools to provide high-quality care and support to my patients.
	
	
	
	
	

	7
	The utilization of ICT tools has improved the accuracy and completeness of patient documentation.
	
	
	
	
	

	8
	ICT tools have facilitated seamless sharing and access to patient information across different departments.
	
	
	
	
	

	9
	The implementation of ICT tools has positively impacted patient outcomes and satisfaction with our services.
	
	
	
	
	

	10
	Overall, I believe that the adoption and utilization of ICT tools have improved the quality of healthcare delivery in our facility.

	
	
	
	
	

	II
	Impact of ICT Tools on Patient Outcomes and Efficiency Measures
	
	
	
	
	

	1
	The use of ICT tools has led to a noticeable decrease in patient wait times.
	
	
	
	
	

	2
	ICT tools have effectively reduced the occurrence of medication errors in patient care.
	
	
	
	
	

	3
	Patients report higher levels of satisfaction with the quality of care provided through the use of ICT tools.
	
	
	
	
	

	4
	The implementation of ICT tools has improved the accuracy and completeness of patient documentation.
	
	
	
	
	

	5
	ICT tools have enhanced the timeliness and accessibility of medical information for healthcare providers.
	
	
	
	
	

	6
	The use of clinical decision support tools has contributed to more informed and evidence-based patient care decisions.
	
	
	
	
	

	7
	ICT tools have enhanced the confidentiality of protected health information.
	
	
	
	
	

	8
	The adoption of ICT tools has resulted in overall improvements in patient outcomes and healthcare efficiency.
	
	
	
	
	

	9
	ICT tools have streamlined administrative tasks, allowing healthcare professionals to focus more on patient care.
	
	
	
	
	

	10
	The integration of ICT tools into healthcare delivery processes has positively impacted patient safety and well-being.

	
	
	
	
	

	III
	Experiences and Perspectives of Healthcare Professionals
	
	
	
	
	

	1
	ICT tools have significantly improved my ability to access patient information quickly and accurately.
	
	
	
	
	

	2
	I am satisfied with the usability and functionality of the ICT tools implemented in our healthcare facility.
	
	
	
	
	

	3
	The use of ICT tools has enhanced my efficiency and productivity in delivering patient care.
	
	
	
	
	

	4
	I have observed a positive impact on patient-provider communication as a result of using ICT tools.
	
	
	
	
	

	5
	ICT tools have improved my overall satisfaction with the quality of care I am able to provide to patients.
	
	
	
	
	

	6
	The integration of ICT tools into our workflow has resulted in more informed and evidence-based decision-making.
	
	
	
	
	

	7
	I believe that ICT tools have enhanced collaboration and coordination among healthcare team members.
	
	
	
	
	

	8
	The use of ICT tools has positively impacted my job satisfaction and professional fulfillment.
	
	
	
	
	

	9
	I feel confident in my ability to effectively utilize ICT tools to provide high-quality care to patients.
	
	
	
	
	

	10
	Overall, I believe that the adoption of ICT tools has improved the efficiency and effectiveness of healthcare delivery in our facility.

	
	
	
	
	

	IV
	Healthcare Delivery Service Quality
	
	
	
	
	

	1
	I believe that the medical service of our hospital is safe for patients.
	
	
	
	
	

	2
	The adoption of health information technology improves the efficiency of our medical service.
	
	
	
	
	

	3
	The system facilitates coordination of patient care.
	
	
	
	
	

	4
	The system minimizes the tracking of patients' data and medical history.
	
	
	
	
	

	5
	Overall, health information technology improves clinical outcomes in our healthcare facility.
	
	
	
	
	

	6
	The use of ICT tools has led to improved accuracy and completeness of patient documentation.
	
	
	
	
	

	7
	ICT tools have contributed to better communication and collaboration among healthcare providers.
	
	
	
	
	

	8
	Patients report higher levels of satisfaction with the quality of care provided through ICT-enabled services.
	
	
	
	
	

	9
	The implementation of ICT tools has resulted in more efficient and streamlined healthcare delivery processes.
	
	
	
	
	

	10
	Overall, I believe that the adoption and utilization of ICT tools have positively impacted healthcare delivery service quality in our facility.
	
	
	
	
	

















[bookmark: _GoBack]Section Three
Interview Questions
These questions aim to gather insights from healthcare professionals regarding their experiences, perspectives, and observations regarding the integration and impact of ICT tools on healthcare delivery quality at Jimma Medical Center.
1) Can you describe your experience with the integration of ICT tools into healthcare delivery practices at Jimma Medical Centre?
2) How have ICT tools influenced your daily workflows and patient interactions since their implementation?
3) From your perspective, what are the main advantages of utilizing ICT tools in providing healthcare services at Jimma Medical Centre?
4) Have there been any difficulties or roadblocks in adopting and utilizing ICT tools for healthcare delivery, and if so, how were they addressed?
5) In what specific ways do you believe ICT tools have contributed to improving patient outcomes and satisfaction levels at Jimma Medical Centre?
6) Can you provide examples of how ICT tools have enhanced communication and collaboration among healthcare professionals within the medical Centre?
7) How do you assess the impact of ICT tools on the efficiency and effectiveness of healthcare delivery processes at Jimma Medical Centre?
8) Have you observed any changes in patient safety practices or outcomes since the introduction of ICT tools in your clinical practice?
9) What measures have been taken to ensure the security and privacy of patient information while utilizing ICT tools in healthcare delivery?
10) Looking ahead, what areas do you think could benefit from further development or enhancement in terms of ICT utilization for healthcare delivery at Jimma Medical Centre?
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Dear respondents
The aim of this research is to investigate the effects of information and communication technology tools on quality healthcare delivery in the case of Jimma Medical Center as a partial fulfillment of electronic and digital resource management. 
Your cooperation and sincere answers to this questionnaire will be crucial to the outcome of this study. Your answers will all be kept private and used exclusively for academic research. 
Many thanks for your kind cooperation in advance!!

Bethelihem H/Michael 	
Telephone: 0911398430
Email:bethelihemhael@gmail.com



Demographic Information:
	1. Gender
	[image: ] Female
	· Male

	

	2. Age
	[image: ] 18 - 25 years
	[image: ] 26 - 35 years
	[image: ] 36 – 45 years
	

	
	[image: ] 46 - 55 years
	[image: ] 56+ years
	
	

	3. For how many years do you experienced to get ICT tools service in Jimma Medical Center

	
	· Weeks
	· Months
	· Years

	
	· Follow-up
	


Patients' Perception of Healthcare Delivery Service Quality	
These questions are designed to gather patient feedback on various aspects of healthcare delivery service quality related to the use of ICT tools by healthcare professionals. The responses will provide valuable insights into patients' perceptions and satisfaction levels regarding the utilization of technology in their care.
	No
	Healthcare Delivery Service Quality 
	Yes
	No

	1
	Were you satisfied with the ease of accessing your electronic health records during your appointment?
	
	

	2
	Did you find the digital communication tools used by the healthcare facility reliable and effective?
	
	

	3
	Were you satisfied with the clarity and comprehensiveness of information provided to you through digital health resources?
	
	

	4
	Did you feel that the use of clinical decision support tools by your healthcare provider positively impacted the quality of care you received?
	
	

	5
	Were you satisfied with the timeliness of receiving test results or treatment updates through electronic notifications or messaging systems?
	
	

	6
	Did you experience any difficulties or frustrations in using ICT tools to schedule appointments or access healthcare services?
	
	

	7
	Were you satisfied with the level of privacy and security maintained while using ICT tools to communicate or share personal health information?
	
	

	8
	Did you find it helpful to receive medication reminders or health education materials through digital platforms?
	
	

	9
	Were you able to easily navigate and understand the functionalities of the ICT tools provided by the healthcare facility?
	
	

	10
	Overall, do you believe that the integration of ICT tools into healthcare delivery enhanced your overall experience and satisfaction with the services received?
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