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CHAPTER ONE
[bookmark: _Toc236000145]General Framework of the Research 
[bookmark: _Toc236000146]1.1 Introduction
From local, regional, to national, and global levels, Health Information Systems (HIS) are being more and more identified as a key instrument to enhance quality, efficiency, and safety of healthcare services (Organization, 2024). Due to the fast development of information and communication technologies, healthcare delivery has completely changed, allowing health services organizations to gather, store, process, and share health-related information with electronic solutions. These include Electronic Health Records (EHRs), Clinical Decision Support Systems (CDSS), Hospital Information Systems (HIS) (Chae et al., 2011; Van Dort et al., 2021)Incident reporting systems and more, all of which help ensure timely access to accurate information for healthcare professionals. These technologies have proven critical for facilitating the clinical decision-making process, for better communications between professionals and for improving organisational performance. The hospital emergency department is one of the most challenging and complex areas in hospitals (Samadbeik et al., 2024). Emergency workers in healthcare facilities often face the risk of needlestick injuries, infectious disease exposure, violence, fall injuries, and work overload. Such occupational incidents could impact the health and wellbeing of healthcare workers and contribute to poor patient care, healthcare quality, and organisation efficiency. Therefore, an effective risk management program is an essential part of hospital management to identify, assess, monitor, and mitigate workplace risks. HIS have now been developed to be valuable tools in enhancing hospital risk management as they enable the capturing of real-time data, reporting of incidents, monitoring of risk, and evidence-based decision-making (Adeniji et al., 2023). 
By providing timely access to clinical and administrative information, these systems enable healthcare organisations to identify potential risks, track safety indicators, and take preventive action that will lead to fewer occupational incidents. Furthermore, digital reporting systems encourage a culture of safety and enhance communication by allowing healthcare workers to make accurate and timely reports. Over the past few years, the healthcare industry in Saudi Arabia has undergone substantial digital transformation efforts compliant with Vision 2030 (Asem et al., 2024), where a tremendous amount of investment is placed in both electronic health networks and electronic health technologies (EHTs) throughout hospitals in the public and private sectors. However, despite these advances, occupational health and safety issues remain in the ED, which may negatively impact health care service delivery. Thus, the measurement of the impact of the Health Information Systems on the existence and implementation of risk management programmes is becoming important (Gray et al., 2021). This study aims to investigate such a relationship in Saudi hospitals, which could then offer evidence for improving workplace safety, and to enhance the performance of ED in the Saudi Hospitals.
[bookmark: _Toc236000147]1.2 Background of the Study
Healthcare delivery is becoming more complex, prompting hospitals all over the world to ensure that their healthcare services are of ever-good quality, efficient, and safe, and use Health Information Systems as the strategic tool needed to meet these goals (Addo & Agyepong, 2024). In the last twenty years, there has been an epic shift in how healthcare systems are managed, moving from systems consisting of all paper records to an electronic support system that has multiple dimensions to it, such as clinical, administrative, and managerial. Modern Information Health (MIH) systems are used for secure management of health information, timely communication between healthcare professionals, and the development of capabilities to support decision-making, improving safe and effective healthcare delivery (Shojaei et al., 2024). Healthcare digitalisation is a key part of Saudi's Vision 2030 healthcare transformation initiative. The government has facilitated this by implementing rules and regulations to use Electronic Health Records, Hospital Information Systems, electronic incident reporting systems, etc. in healthcare setups. 
The initiatives are focused on healthcare or operational issues such as: quality of care, patient safety, operational efficiency and evidence-based decision making across the healthcare system (Connor et al., 2023). Health Information Systems will increasingly be involved in supporting hospital organisations' "information risk management" as they are modernising their information infrastructure. The operational challenges that are faced in the ED are unique due to the many critically ill and injured patients they serve, the time constraint, and the unpredictable nature of the clinical situations. As such, these staff members face different occupational risks such as biological risk, physical injuries, violence in the workplace, fatigue, and psychological stress in the job. It can lead to staff shortages, lower productivity, a higher impact on health providers' budgets, and compromised outcomes for patients. Hence, hospitals have created risk management schemes to pinpoint hazards, share experiences and put preventive measures in operation to reduce risks on the job. While HIS has the potential for delivering significant gains for work safety via incident reporting, risk monitoring, and data-driven decisions, there are some challenges such as system integration, user acceptance, staff training, interoperability, and data quality (Anioke & Atima, 2020). Moreover, the effectiveness of these systems in supporting risk management programmes and in minimising occupational incidents in emergency departments in Saudi Arabia is so far limited. The identified gaps require further research efforts to establish the impacts of using Health Information Systems for the provision of a safer working environment and better risk management practices in Saudi hospitals.
[bookmark: _Toc236000148]1.3 Literature Review (Brief Overview)
Health Information Systems (HIS) now play an essential role in an era of health care organizations that rely on the collection, management, and use of health care information for both clinical and administrative tasks (Haux, 2006). These range from Electronic Health Records, Clinical Decision Support Systems, Computerised Physician Order Entry systems, Laboratory Information Systems to electronic incident reporting systems. Evidence from previous research has consistently shown the benefits of successful implementation of Health Information Systems in enhancing quality of healthcare services, improving healthcare communication horizons, reducing medical error rates, and enhancing healthcare service delivery in an evidence-based clinical decision-making approach. Healthcare organisations have become even more reliant on digital technology, and the role of Health Information Systems is growing in many health-related contexts. 
A considerable number of studies have also looked at the role of Health Information Systems in organisational risk management. Researchers have said digital information systems can help to identify potential risks, track safety parameters, accurately capture incidents, and help make timely corrective actions. Electronic incident reporting systems can enhance organisational learning by ensuring accurate data on adverse events and near misses are available, and decision-support technologies can help healthcare providers identify clinical risks before they lead to adverse events or injuries (Shaffi & Sidhick, 2025). For this reason, the utility of HISs for promoting a culture of safety in the organization and for enabling forward-looking risk management programs is increasingly recognized.
[bookmark: _Toc236000149]1.4 Research Problem
Emergency departments are amongst the most stressful and hazardous departments in hospitals, and exposure to infection, needlestick injuries, violence, slips and falls, and work-related fatigue are common workplace injuries (Reichard et al., 2017). Such occupational incidents pose a risk to the health and safety of healthcare workers and also impact healthcare costs, organisational performance, and quality of patient care. In response to these, hospitals increasingly have adopted Health Information Systems (HIS) to aid in risk management programmes, such as via clinical decisions, real-time tracking, and improved communication and electronic incident reporting (Atobatele et al., 2019). The Saudi government has invested in various initiatives aimed at health systems digitalisation, resulting in the widespread introduction of Health Information Systems in health institutions. Significant investment has been made in health systems digitalisation as per Saudi Arabia Vision 2030, and the technology of Health Information System (HIS) was largely introduced by health systems in Saudi Arabia.
Despite these technological advances, incident at work still happens in health care facilities, including the EDP, indicating that the adoption of HIS alone does not ensure good results for the risk management processes. These systems may affect risk reduction in the workplace due to the differences in system use, staff competence, cultures, interoperability, and reporting. In addition, although past studies have widely investigated the HIS applications in enhancing health services, patient health, and hospital organization efficiency, few empirical studies focus on the effectiveness of HIS applications in supporting risk management programs tailored to reduce occupational incidents faced by Emergency Department (ED) staff in Saudi hospitals (Torab-Miandoab et al., 2023). The absence of context-specific evidence falls short of supporting healthcare managers and policymakers in optimizing digital health technologies for optimizing occupational safety. For this reason, this study aims to explore the effectiveness of Health Information Systems in emergency departments of Saudi hospitals for occupational hazards reduction and risk management programme implementation.
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This study seeks to answer the following research questions:
1. How effective are Health Information Systems in supporting risk management programmes in emergency departments of Saudi hospitals?
2. To what extent do Health Information Systems contribute to reducing occupational incidents among healthcare professionals working in emergency departments?
3. What are the key factors influencing the effectiveness of Health Information Systems in supporting occupational risk management?
4. What recommendations can be proposed to improve the utilisation of Health Information Systems for enhancing workplace safety and reducing occupational incidents in Saudi hospital emergency departments?
[bookmark: _Toc236000151]1.6 Research Objectives
The primary objective of this study is to evaluate the effectiveness of Health Information Systems in supporting risk management programmes and reducing occupational incidents in emergency departments of Saudi hospitals.
The specific objectives are:
1. To examine the effectiveness of Health Information Systems in supporting risk management programmes within emergency departments.
2. To assess the contribution of Health Information Systems to reducing occupational incidents among healthcare professionals.
3. To identify the factors that influence the effective utilisation of Health Information Systems in occupational risk management.
4. To provide evidence-based recommendations for improving Health Information Systems to strengthen workplace safety and risk management practices in Saudi hospitals.
[bookmark: _Toc236000152]1.7 Significance of the Study
This research study will be important theoretically and practically to the fields of healthcare management, health information systems, and occupational risk management. It is theoretically expected to extend the field of knowledge by studying the link between Health Information Systems, Risk Management programmes and the reduction of occupational incidents in emergency departments in Saudi hospitals. Previous research overwhelmingly studied issues of patient safety and healthcare quality, leaving a relatively poorly researched arena—occupational safety outcomes related to digital health technologies—to be explored in this research. From a practice point of view, the outcomes will be informative for hospital administration, health system workers, health information technology managers, and health policymakers dealing with the use and management of Health Information Systems. The study will improve the understanding of strengths and weaknesses of current digital systems and identify recommendations for further development of a chain of incident reporting, risk identification, communication, and decision-making processes, all contributing to the achievement of a safer working environment. The study also has implications for the Saudi healthcare industry, which is also a strategic priority under Vision 2030 in its path for digital transformation. Healthcare organizations can benefit from understanding the role of Health Information Systems in occupational risk management, as it can help them improve the safety of their employees, minimize workplace accidents, boost organizational efficiency, and improve the quality of healthcare services. Finally, the findings could help develop policies for better risk management and help Saudi hospitals utilise digital health technologies better to increase safer and more resilient emergency department use.
[bookmark: _Toc236000153]1.8 Research Methodology Overview
For this study, the research method used is qualitative research, as it aims to identify the success of Health Information Systems (HIS) on the support it provides for the Saudi health risk management programmes and the reduction of occupational incidents within the Emergency Department of hospitals. Therefore, using a qualitative approach is appropriate as it allows for deeper insight into participants' experience, perceived risks, and beliefs about the management of workplace risks through the use of the Health Information Systems. It does not aim to quantify the role played by HIS in healthcare professions when dealing with occupational risks and safety, but tries to offer an insight into the perceptions of HIS contribution from the health care professionals' point of view. This study adopts an interpretivist perspective on research and understands reality as being socially constructed and that people's experiences and their interpretation of them give insight into organisational phenomena. 
An inductive research approach is adopted to enable themes and patterns to emerge from the data without making any assumption about whether they exist. The study is a cross-sectional qualitative case study design with a focused study on the emergency departments (ED) used in Saudi hospitals with active usage of HIS. Primary data will be collected through semi-structured interviews conducted with healthcare professionals involved with emergency departments (E.D.) in the health service, such as physicians, nurses, risk management officers, health information specialists, and hospital administrators. The participants will be chosen through purposive sampling to capture those with pertinent knowledge and practical experience in Health Information Systems and hospital risk management only. Interviews will proceed until data saturation; that is, the data collected from new interviews do not provide significant new themes. Thematic analysis will be used to analyse the interview data, which will be verbatim transcriptions of the interviews with informed consent of the participants. The following method will include familiarisation with the data, coding of meaningful statements, finding recurring themes, revisiting and updating themes, and interpreting the data in the light of research objectives and literature. Participants will be protected and the integrity of the study maintained by adhering to ethical principles such as informed consent, voluntary participation, anonymity, confidentiality and secure data storage throughout the research process.
[bookmark: _Toc236000154]1.10 Scope and Limitations
This study aims to scrutinize the effectiveness of HIS (Health Information Systems) in assisting risk management programmes and the decrease of incidental occupational hazards in the emergency departments of Saudi hospitals. The research is centered on the experiences and perceptions of the various healthcare professionals who routinely engage with Health Information Systems, such as physicians, nurses, risk management officers, health information specialists, and hospital administration officials. The data will be gathered by semi-structured interviews with the selected hospitals' participants in Saudi Arabia. The study looks into the role of HIS in the context of risk identification, incident reporting, communication, decision-making, and prevention of occupational incidents in the context of the emergency department. However, the study has several limitations. They are restricted to the setting of Emergency departments, and the results may not be generalisable to other hospital departments. Second, the results from this purposive sampling and qualitative research approach are likely to be more in-depth as to the participants' experience than statistical generalisations. Moreover, differences in the hospital's policies, technological infrastructure, as well as some differences in Health Information System implementation can affect the participants' perception and resulting study outcomes.
[bookmark: _Toc236000155]1.11 Structure of the Thesis
This thesis is organised into five chapters. Chapter One presents the general framework of the research, including the introduction, background of the study, literature review, research problem, research questions, hypotheses, research objectives, significance of the study, research methodology, scope and limitations, and the structure of the thesis. Chapter Two provides a comprehensive review of the theoretical and empirical literature related to Health Information Systems, risk management programmes, and occupational incidents, and develops the conceptual framework. Chapter Three describes the research methodology, including the research philosophy, approach, design, participant selection, data collection procedures, ethical considerations, and thematic analysis. Chapter Four presents and discusses the findings obtained from the interview data. Chapter Five concludes the study by summarising the key findings, presenting the conclusions, discussing practical implications, offering recommendations, identifying study limitations, and suggesting directions for future research.
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Health Information Systems (HIS) play a significant role in the healthcare industry as they help efficiently handle clinical and administrative information in the system. Today, the health environment is becoming more and more complex, and digital information systems are a key asset for better care for the patient, clinical decision-making, operational efficiency, and health organisations' risk management. The right information must be available in a timely fashion in the ED, where operations are high risk and emergency care can be provided to critically ill patients. The theoretical and empirical literature supporting HIS, risk management in healthcare, and occupational incidents are reviewed. It also explores the utilization of Health Information Systems in Saudi Hospitals and pinpoints the lack of research required for the present study.
[bookmark: _Toc236000159]2.2 Health Information Systems
Health Information Systems (HIS): These are systems of technologies that are interwoven, integrated, and used to manage and flow information that is essential for clinical, administrative, economic, and managerial operations within healthcare organisations. World Health Organization (WHO) identifies Health Information Systems as the systems and structures that collect, process, analyse, and leverage health monitoring and health use data to guide decision-making and enhance support for health systems (Debie et al., 2024). HIS, in turn, is called a comprehensive information infrastructure, which can be used for patient information, clinical documentation, resource management, and organizational planning. Health Information Systems are the backbone of digital healthcare, providing accurate, real-time access to relevant information for diagnosis, treatment, patient monitoring, as well as organisational management. Modern HIS is better than conventional paper-based systems in that it allows care information to be made accessible, decreases duplication of records and documents, and cuts down on information documentation errors, in addition to facilitating coordinated healthcare services in different healthcare departments (AbouZahr & Boerma, 2005). These systems also provide valuable administrative data which can be utilized for quality of care, performance measurement, regulatory compliance, and risk management purposes. Many of these systems have integrated patient engagement features, like birthdays and other specifics, to boost involvement.
[bookmark: _Toc236000160]2.2.1 Components
HIS will have multiple components which are interconnected to enable effective management of healthcare information. The hardware component consists of computer(s), servers, mobile devices, networking equipment, and data storage that allow the system to function. The functional requirements for patient records management, patient scheduling, lab services, pharmacy management, clinical decisions, and billing are all handled by software applications. The healthcare data itself, such as patient demographics, medical histories, laboratory readings, diagnostic images, medication history, and incident reports, is also a crucial part of a health record (Lau et al., 2010). Communication networks can be used for the safe transfer of information among departments or between healthcare establishments, supporting the seamless provision of healthcare services. Another important factor is human resources, such as healthcare professionals, health information specialists, IT-related personnel, and hospital administrators, who can impact how well the HIS is implemented; the competency and acceptance of the users (Goldschmidt, 2005). Additionally, policies, procedures, security protocols, and governance frameworks are in place to ensure that healthcare information is handled accurately, confidentially, and legally and ethically.
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Various kinds of Health Information Systems are employed by modern healthcare organisations for various functions in the healthcare organisations. Electronic Health Records (EHRs) offer a more unified, comprehensive, and digital history of a patient's health and treatment, offering health providers an easy way to access patient information. HIS combine administrative, financial, and operational processes with clinical processes into a single platform that facilitates working in tandem across hospital departments (Torab-Miandoab et al., 2023). CDSS can support healthcare professionals with evidence-based recommendations, medication alerts, diagnosis and treatment suggestions, and effectiveness of treatment assistance to foster improved decisions regarding care and reduce medical errors. Laboratory Information Systems are also used for laboratory testing processes, and Radiology Information Systems provide service and facilitate the reporting of imaging and diagnosis. Electronic Incident Reporting Systems allow healthcare employees to report adverse events, near misses, work injuries, or workplace safety issues to aid organisational learning and continuous quality monitoring. Other systems that support healthcare management, like Pharmacy Information Systems, Nursing Information Systems, and Human Resource Information Systems, thus far, help in the general performance.
[bookmark: _Toc236000162]2.2.3 Health Information Systems in Saudi Arabia
As a part of Saudi Arabia's Vision 2030 and the Health Sector Transformation Programme, the country has made great strides in digitalising healthcare. The Ministry of Health has focused on introducing IHiS to enhance the quality of health services, efficiency of operations, patient safety, evidence-based decision-making, and more. Electronic Health Records, Hospital Information Systems, telemedicine platforms and electronic incident reporting systems are among the new technologies that have been increasingly used by public and private hospitals in modernizing the delivery of health services (Altuwaijri, 2008). Through the National Transformation Programme, health services proceeding towards digitalization have been further boosted, with the achievement of interoperability between healthcare institutions, electronic offering of health services, and advancing the governance of health information. These developments have been especially beneficial in emergency departments with enhanced patient registration, electronic triage, quick access to clinical data, and more effective communication in a multidisciplinary approach to patients. Despite these developments, some of the factors are still limiting the use of HIS in Saudi hospitals (Alharbi, 2018). These range from system integration, technical infrastructure, user training, organisational readiness, and interoperability of the healthcare institutes. There are also types of healthcare professionals who may be skeptical of technology or have challenges with incorporating new digital processes. In this regard, the impact of Health Information Systems on the risk management of healthcare organizations and health consequences to the employees' lives is still a vital field of study for the context of Saudi healthcare.
[bookmark: _Toc236000163]2.3 Risk Management in Healthcare
[bookmark: _Toc236000164]2.3.1 Concept
Healthcare Risk Management is the systematic process of identifying, analysing, evaluating, controlling and monitoring risks, which may impact patients, healthcare professionals, guests, the company's assets and healthcare operations. It aims to reduce the risk of negative outcomes and ensure high-quality and safe healthcare delivery (Khalifa, 2013). Effective risk management is critical for patient safety and staff success within healthcare organisations that work in environments of uncertainty, complex clinical processes, evolving patient needs, emergency departments and technological reliance. Risk management doesn't just involve mitigating adverse events; how it should truly be used is by taking a proactive approach and preventing potential hazards from negatively impacting patient care (Alsalman et al., 2021). Risk management is now increasingly implemented into the governance systems of modern healthcare organisations, quality control and improvement systems, and strategic decision-making, all in an attempt to make healthcare organisations more resilient and improve continuous improvement efforts.
[bookmark: _Toc236000165]2.3.2 Objectives
The main goal of health care risk management is to safeguard patients, health care staff and health care organizations from avoidable injury. Good risk management aims to eliminate medical errors, minimise occupational injuries to employees, maximize patient safety, enhance organizational performance, and make sure legal, regulatory and accreditation requirements are met. It also benefits optimum utilization of resources (minimizes the financial loss due to adverse events) and establishes public confidence in the health care service (Khalifa, 2014). A standard use of risk management, or accident prevention, measures in an ED is to establish a safer working practice by risk and hazard identification, improving incident reporting systems and implementing preventive measures, and promoting a culture of safety. These objectives are important not only for protecting health care workers, but they are also important to promote quality and continuity of patient care.
[bookmark: _Toc236000166]2.3.3 Frameworks
Several renowned initiatives surround risk management practices in health facilities. The ISO 31000 Risk Management Framework is the most commonly-used and used framework that outlines the principles and processes to be followed on the ways and means to identify, analyse, evaluate, treat, monitor and communicate risks. ERM (Enterprise Risk Management) is also part of the toolkit of healthcare institutions, designed to incorporate strategic, operational, financial, technological and clinical risks into organisational governance. Clinical governance mechanisms also support risk management by encouraging accountability, ongoing quality monitoring, patient safety, staff learning and teaching, and evidence-based practice. These frameworks go beyond incident reporting by requiring healthcare organisations to have a system in place for measuring performance, learning from the incident and taking steps to reduce future risks and identify corrective actions.
[bookmark: _Toc236000167]2.3.4 Risk Identification
Risk identification is the first step in the operational phase of the risk management process, which is identifying hazards that could pose a threat to organisational goals, or put the patient or staff at risk. Biological hazards, medication errors, equipment failure, violence in the workplace, miscommunication between staff, staff fatigue, ED crowding, and poor infection control measures are issues that can present risks for patients in Emergency departments. Healthcare organisations use various methods to predict risks, such as incident reporting systems, Safety audits, Workplace inspections, Root cause analysis, Staff feedback, Clinical observations, and performance monitoring. HIS has extremely simplified the process of risk identification through electronic reporting, providing report documentation in real time, trend analysis, and also cross-departmental data sharing.
[bookmark: _Toc236000168]2.3.5 Risk Assessment
After the risks have been identified, healthcare organisations will be able to carry out risk assessments to assess the nature and magnitude of identified risks (DeRosier et al., 2002). Risk assessment will help decision makers prioritise hazards by their impact and provide a basis for effective resource allocation when dealing with high-priority hazards. This is often performed by means of a Risk matrix, a probability-impact analysis, a Failure Mode and Effects Analysis (FMEA), and a Root Cause Analysis (RCA) (Yucel et al., 2012). Health Information Systems improve risk assessment by delivering complete, accurate, and timely data to organisations that inform the use of evidence to inform decision-making. Electronic dashboards, incident databases and performance indicators can provide healthcare managers with information on trends, assess and analyze how well the current controls are working, and plan for specific actions. In emergency departments, systematic risk assessment can help to minimise work incidents, increase organisational resilience and establish a proactive culture of safety.
[bookmark: _Toc236000169]2.4 Occupational Incidents in Emergency Departments
Emergency Departments (Emergency departments) are one of the most challenging and risky areas of health service delivery in health service organisations. Patients are often both severely ill and injured, and health care professionals in these environments experience unusual circumstances where working in pressured time and workload and unpredictable clinical situations is commonplace. As a result, health workers attending ED are subject to several risks to their physical and mental health and wellbeing. Healthcare workers are not only at risk for occupational injuries, but patient safety, organisational efficiency, and healthcare costs will be lowered. It is therefore crucial to understand what they are about and what may trigger them, to be able to design efficient risk management strategies.
[bookmark: _Toc236000170]2.4.1 Types
Workplace incidents include all types of workplace injuries and safety incidents attended by an emergency department. Hazards often seen include patient handling-related musculoskeletal injuries, medication preparation accidents, chemical exposure, equipment-related injuries, exposure to bloodborne pathogens and infectious diseases, and slips, trips and falls which occur when individuals are moving about (Lundstrom et al., 2023). Healthcare workers often suffer from violence in the workplace, either from patients or visitors, including verbal abuse, physical assault and aggressive behaviour. The nature of emergency care is also increasingly making Psychological hazards like stress, burnout, fatigue, anxiety and emotional exhaustion more commonplace.
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There are several organisational, environmental and human factors which contribute to occupational incidents in Emergency departments. Fatigue among healthcare workers, from high patient volume & overcrowding, long work hours, staff shortages & high workload, reduces safe practice. Breakdowns in communication between multi-disciplinary teams can lead to errors in the clinical setting and an unsafe working environment (Maguire et al., 2005). Poor working practices, insufficient training, lack of safety awareness, failure to follow-up on infection control measures, equipment fault and poor workplace design add to the work risks. Some organisational aspects like ineffective reporting systems, limited safety culture and a lack of effective risk management programmes also impedes the identification and prevention of workplace hazards.
[bookmark: _Toc236000172]2.4.3 Global Perspective
Healthcare workers continue to have an occupational health problem that is a global issue. Healthcare workers are one of the professions most often exposed to biological, physical, chemical, ergonomic and psychosocial risks, as recognised by International Organisations such as the World Health Organisations (WHO) and the International Labour Organisations (ILO) (Mohanty et al., 2019). Research nationally and internationally indicates that emergency department workers are high risk for needlestick injuries, occupational violence, musculoskeletal disorders, and stress. Workplace hazards have ramped up even more as healthcare delivery has become more complex, emerging infectious diseases have reached unprecedented levels, and patient expectations have grown.This rise in complexity of healthcare delivery and the threat of emerging infectious diseases as well as the increased expectations for patient has gone further and strengthened the occupational safety programmes and digital technologies in healthcare organisations around the world to support timely risks.
[bookmark: _Toc236000173]2.4.4 Saudi Perspective
In Saudi Arabia, safety and wellbeing in the workplace are a crucial priority in the healthcare sector, as part of the Vision2030 transformation efforts implemented for the country. Saudi hospitals have made a huge investment in this area as they applied Health Information Systems, Electronic Incident Reporting Systems (EIRS), Infection Control Programs, and comprehensive Risk Management Programs. However, biological exposure, workplace violence, high workload, and a stressful workplace continue to be confirmed as occupational incidents for healthcare professionals attending ED services (Taskingul et al., 2024). Different healthcare organisations continue to affect occupational safety outcomes due to different organisational culture, staff training, reporting, and technological integration, etc. Therefore, it is getting more importance to explore the potential of incorporating HIS to enhance the implementation of health risk management programmes and reduce the occurrence of potential work-related hazards in hospital emergency rooms in Saudi Arabia.
[bookmark: _Toc236000174]2.5 Relationship between Health Information Systems and Risk Management
Health Information Systems (HIS) have emerged as a key instrument of enhancing risk management in a healthcare setting because of their capability to collect, analyse, and disseminate healthcare information. Information is a critical component of risk management, and its quality, accuracy, and completeness are fundamental to identifying hazards, evaluating risks, and monitoring safety performance and intervening appropriately. These were typically paper-based, making information hard to find and prone to documentation mistakes; traditional processes that constrained the effectiveness of these activities. With the implementation of integrated Health Information Systems, an organisation's ability to proactively manage risk has been greatly improved (Runciman et al., 2006). 
Improving incident reporting processes is one of the main ways that HIS contributes to risk management. Electronic reporting systems allow health care professionals to report adverse events, near misses, occupational injuries, and safety issues promptly and accurately. Digital reporting ensures that information is promptly available, reduces incomplete records, and empowers healthcare managers to spot trends and opportunities that need organisational attention. These systems also promote transparency and organisational learning through the development of a comprehensive database for continuous quality improvement (Heeks, 2006). Health Information Systems also play a role in enhancing risk management by supporting real-time monitoring and surveillance. Clinical dashboards, automated alerts, and performance indicators allow healthcare managers to keep track of patient safety events, infection rates, staff injuries, equipment failures, and operational risks. By identifying potential threats early on, hospitals can take action to prevent them from becoming serious adverse events. Decision-support technologies also help healthcare workers with clinical alerts, treatment suggestions, medication safety checks, and standardised procedures, decreasing the risk of human mistakes.
Another key benefit of HIS is the enhanced communication and coordination among healthcare providers. Integrated electronic records facilitate efficient exchange of patient data among multidisciplinary teams, minimizing communication gaps that could pose risks or challenges for the worker or patient. In addition, Health Information Systems enable organisations to be held accountable with accurate information for performance evaluation, regulatory compliance, accreditation and strategic planning. In conclusion, the literature indicates that HIS has the potential to enhance healthcare risk management by providing evidence-based decision making, safety culture, incident reporting and ongoing monitoring of risks in the organisation. (Phillips et al., 2014). 
[bookmark: _Toc236000175]2.6 Health Information Systems and Occupational Incident Reduction
One of the key ways that Health Information Systems can contribute to reducing occupational incidents is by facilitating healthcare organisations to take proactive measures in the workplace. Electronic information systems make identification, reporting, monitoring, and analysis of occupational hazards easier, enabling timely preventive measures by hospital administrators. But rather than simply reacting to incidents, healthcare organisations can use digital information to anticipate potential risks and plan accordingly to reduce workplace injuries.
Electronic incident reporting systems are especially helpful when it comes to occupational incidents, as they promote prompt reporting of occupational injuries, near misses, workplace violence, and infection exposures by healthcare workers. Having precise data on incidents makes it easier for risk management teams to see patterns in incidents, perform root cause analyses, and take specific steps to fix issues. Clinical Decision Support Systems also play a role by offering safety alerts, infection control reminders, medication warnings, and evidence-based guidelines that minimize clinical errors and occupational exposures. (Strawbridge et al., 2011). 
Another benefit of Health Information Systems is better communication between departments, allowing for the efficient sharing of safety information among healthcare professionals, managers, and risk management teams. Having a built-in safety data system helps staff to learn more about safety, contributes to occupational health compliance, and enhances organisational safety culture. Timely and accurate information is a major factor in preventing occupational injuries and safe working situations, especially in emergency departments where decisions and teamwork are critical and need to be made quickly.
While most studies have found a positive correlation between HIS and occupational safety, the effectiveness relies on many organizational aspects such as user training, system usability, leadership support, technological infrastructure, interoperability, and acceptance by employees. So, as well as advanced digital technologies, organisational commitment to continuous improvement and good risk management practices is key to successful implementation. These considerations reinforce the need to look at the effectiveness of Health Information Systems (HIS) in reducing occupational incidents specifically in Saudi Emergency departments (Florez-Salas et al., 2023). 
[bookmark: _Toc236001753]Table 2.1. Summary Table of Literature Review
	Author(s)
	Findings
	Research Gap
	Contribution of This Study

	AbouZahr & Boerma (2005)
	HIS provides accessible, coordinated care information, reduces documentation errors and duplication, and supports quality care across healthcare departments
	Did not specifically examine HIS effectiveness for occupational incident reduction in emergency settings
	Investigates how HIS accessibility features impact occupational safety in Saudi EDs

	Lau et al. (2010)
	Healthcare data is a crucial component of HIS, including patient demographics, medical histories, laboratory results, and incident reports
	Focused primarily on clinical data management rather than risk management applications
	Examines the role of incident reporting data within HIS for occupational risk management

	Goldschmidt (2005)
	Human resources and user competency significantly impact HIS implementation success
	Did not address the relationship between user acceptance and occupational safety outcomes
	Explores healthcare professional perspectives on HIS effectiveness for workplace safety

	Torab-Miandoab et al. (2023)
	EHRs, CDSS, and integrated HIS platforms facilitate care coordination and clinical decision-making
	Did not examine the potential of these systems for occupational incident prevention
	Evaluates specific HIS types (EIRS, CDSS) for reducing workplace incidents in EDs

	Altuwaijri (2008)
	Saudi hospitals increasingly adopting EHRs, HIS, telemedicine, and EIRS under Vision 2030
	Limited empirical evidence on HIS effectiveness in Saudi emergency departments
	Provides empirical data from Saudi ED healthcare professionals on HIS risk management impact

	Alharbi (2018)
	Identified barriers to HIS implementation in Saudi hospitals including system integration, infrastructure, training, and interoperability
	Did not specifically address how these barriers affect occupational safety outcomes
	Investigates how implementation challenges influence HIS effectiveness for risk management

	Khalifa (2013)
	Healthcare risk management is a systematic process aimed at reducing negative outcomes and ensuring quality care
	Focused on risk management concepts without exploring HIS integration
	Examines the specific role of HIS in supporting comprehensive risk management programs

	Alsalman et al. (2021)
	Effective risk management requires proactive hazard prevention rather than reactive mitigation
	Did not address technology's role in proactive risk identification and prevention
	Evaluates how HIS enables proactive occupational hazard identification and prevention

	DeRosier et al. (2002)
	Risk assessment involves evaluating identified risks using tools like FMEA and RCA
	Did not link risk assessment tools to HIS capabilities
	Assesses how HIS data analytics supports systematic risk assessment in EDs

	Yucel et al. (2012)
	Risk matrices and probability-impact analysis help prioritize hazards for resource allocation
	Did not examine digital tools for risk assessment implementation
	Investigates electronic dashboards and data analytics for evidence-based risk assessment

	Lundstrom et al. (2023)
	Common occupational hazards include musculoskeletal injuries, medication errors, chemical exposure, and bloodborne pathogen exposure
	Did not explore technology's role in mitigating these specific hazards
	Evaluates HIS effectiveness in monitoring and reducing specific occupational incident types

	Maguire et al. (2005)
	Communication breakdowns, fatigue, and staffing shortages contribute to occupational incidents
	Did not address how HIS improves communication and reduces human factors
	Examines HIS role in improving communication and reducing human error-related incidents

	Mohanty et al. (2019)
	WHO and ILO recognize healthcare workers as high-risk for biological, physical, chemical, and psychosocial hazards
	Global perspective without specific Saudi context
	Focuses specifically on Saudi ED healthcare workers and their occupational safety experiences

	Taskingul et al. (2024)
	Saudi hospitals continue to face occupational incidents including biological exposure, violence, and high workload despite investments
	Did not evaluate HIS effectiveness in addressing these persistent issues
	Assesses how HIS interventions impact occupational incident rates in Saudi EDs

	Runciman et al. (2006)
	Integrated HIS significantly improves organizational ability to proactively manage risk
	Did not specifically examine occupational risk management applications
	Focuses specifically on occupational incident reduction through HIS integration

	Heeks (2006)
	Digital reporting systems enhance transparency and organizational learning through comprehensive databases
	Did not evaluate contextual factors affecting HIS success in risk management
	Examines organizational factors affecting HIS risk management effectiveness in Saudi EDs

	Phillips et al. (2014)
	HIS supports evidence-based decision-making, safety culture, and ongoing risk monitoring
	Did not investigate healthcare professional perceptions of HIS effectiveness
	Captures healthcare professional perspectives on HIS risk management benefits

	Strawbridge et al. (2011)
	CDSS provides safety alerts and evidence-based guidelines that minimize clinical errors and occupational exposures
	Did not evaluate CDSS effectiveness specifically in ED occupational safety
	Evaluates CDSS and other HIS tools for occupational incident prevention in EDs

	Florez-Salas et al. (2023)
	HIS effectiveness depends on user training, system usability, leadership support, and infrastructure
	Did not specifically address Saudi healthcare context or emergency departments
	Addresses contextual factors affecting HIS effectiveness in Saudi EDs

	Trist (1981); Trist et al. (1960)
	STS Theory: organizations perform best when technical and social systems are aligned
	Theory not previously applied to HIS and occupational safety in Saudi EDs
	Applies STS Theory framework to understand HIS-occupational safety relationships in Saudi EDs



[bookmark: _Toc236000176]2.7 Theoretical Framework
The Socio-Technical Systems (STS) Theory underpins this study to provide an appropriate framework to examine the effectiveness of Health Information Systems (HIS) in supporting risk management programmes for reducing occupational incidents in emergency departments. Developed by the Tavistock Institute, STS theory suggests that organisations perform best when their technical system (technology, tools and processes) and social system (people, organisational culture, communication and work practices) are aligned. Instead of technology as a separate solution, the theory focuses on how technological systems and human behaviour come together to accomplish an organisation's goals. (Trist, 1981). 
In healthcare, Health Information Systems are the technical subsystem that supports healthcare practitioners with electronic health records, incident reporting systems, decision support tools, communication systems, and so on that enable clinical and administrative operations. The social subsystem includes the healthcare professionals, management, organizational policies, teamwork, leadership, and workplace culture that impact the use of these technologies. STS Theory states that the effective use of Risk Management and Occupational Safety is not only reliant on the presence of advanced Health Information Systems, but also upon the capacity of health care workers to effectively utilize these systems in supportive organisational settings. Therefore, the theory would be suitable to view the interaction between technology and organisational factors to achieve a safer workplace and better risk management in Saudi hospital emergency departments (Trist et al., 1960). 
[bookmark: _Toc236000177]2.8 Research Gap
In past research, there has been a lot of exploration regarding the contribution of Health Information Systems in enhancing the quality of healthcare, patient safety, operational efficiency, and clinical decision-making. But there is comparatively little research on their effectiveness for particular risk management programmes for occupational incidents of healthcare workers in emergency departments. Moreover, there is limited empirical evidence in the Saudi healthcare context, which has significant investments in the healthcare digital transformation under Vision 2030. This study aims to fill this gap by investigating the perspectives of healthcare professionals regarding the role of HIS in risk management toward occupational safety in Saudi hospitals' Emergency departments.
[bookmark: _Toc236000178]2.9 Chapter Summary
The theoretical and empirical literature pertinent to this study was covered in this chapter. It was about the Health Information Systems (HIS) concept, components, and types, and how they are implemented in Saudi hospitals. Healthcare risk management, occupational incidents in emergency departments, and the linkage between Health Information Systems, risk management, and occupational safety were also explored. In addition, the Socio-Technical Systems Theory was introduced as the theoretical underpinning for the research, and the current research gap was identified. The next chapter outlines the methodology used in the study to explore the impact of HIS on risk management programmes at Saudi hospital Emergency departments.
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