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In comparison to the rapid pace of research and innovation, the evolution of clinical and medical practice tends to progress more slowly. The inevitable integration of AI, machine learning, and the use of big data will undoubtedly revolutionize clinical practice. Nurse scientists, nurse leaders, and bedside clinicians will need to play an integral role in this evolution, particularly in optimizing patient outcomes and safety. The timeliness and accuracy of the data used for the analytics of machine learning and AI tools will be critically important in trauma and emergency room care, spanning from the pre-hospital setting through the care continuum. As noted by Brennan and Bakken (2015), big data has the potential to reveal new insights related to the patient experience, insights that are not typically uncovered during the nursing process but are shared by thousands of patients.
The extensive scope of this data is not merely defined as "big" due to its sheer volume, but also because of its variety, velocity, veracity, and value. Traditionally, nursing has relied on point-of-collection data for quantitative analysis. However, Brennan and Bakken propose that the point of use is now more crucial (2015). The integration of big data is a natural fit for nursing research, as these large datasets must begin with the identification of a question or investigative opportunity. This recognition has been acknowledged at the national level through initiatives at the NIH, the establishment of the Precision Medicine Initiative in 2015 under the Obama administration, and the Patient-Centered Outcomes Research Institute (PCORI). These initiatives utilize various aspects of data science to enhance the dissemination of clinical research networks, making them more accessible to healthcare professionals, nurse researchers, and innovators. With the integration of data science methods, nurses will now have access to data beyond electronic health records, claims data, or public health data, allowing for a more comprehensive understanding of the impact of practice and interventions. Crucial to this understanding is the fact that big data offers opportunities for extensive modeling and analytics, which can enrich nursing theory, rather than confine it, as highlighted by Brennan and Bakken (2015).
Interdisciplinary teams working with nurse scientists are poised to take on the major problems and find solutions for the dynamics plaguing our fragmented healthcare system, from high costs, to quality and safety concerns to even larger problems facing the globe like climate change and future pandemics. Data mining and the new analytical models that big data has heralded in will likely become central to nursing research, the integration of evidence-based practice and health innovation. Nurses will bring their important expertise working with high-risk and diverse populations and apply big data applications for the enhancement of enhanced health monitoring and surveillance and even early identification and prevention of adverse events (Brennan & Bakken, 2015).
The incorporation of big data from the patient experience will allow for the development of informatics solutions as it pertains to patient care, quality and safety. Patient’s participation for the development of these solutions are seen as a key element for success. Within informatics it is their use and interactions with of patient portals, monitoring devices, wearables and interaction with sensors that has allowed for the diminution of barriers that prevent safety optimization. For example, patient-facing technologies like mobile applications can be utilized within the emergency room to quickly identify medications and allergies which can decrease the risks related to the harms associated with medication errors. This is a clear acknowledgment of the human error that knowingly exists within healthcare delivery and the ways in which informatics can be a driver for solutions (Haldar et al., 2020).Like nursing engagement within this area, patient engagement will allow for the refinement of tools to be solutions for larger problems, even before they reach the emergency department, as recently seen in the area of trauma medicine and use of wearable data from trauma patients and the use of AI technology by emergency room nurses to expedite timely interventions.
Picard and Kleib (2021) highlight the crucial role of emergency department (ED) nurses in collecting clinical data while also pointing out a gap in their broader understanding of how this data is utilized beyond direct patient care, particularly for research and policy development. Although the gathering of patient data may seem routine, it is essential to recognize the potential for maximizing nursing practice in the emergency room. Integration of informatics tools in this care setting has the potential to enhance the consistency, timeliness, and cost efficiency of care. For example, the inclusion of nursing narratives in triage data often goes unnoticed but can significantly contribute to a better understanding of a patient's condition and guide subsequent interventions. These narratives may provide crucial information such as the mechanism of injury, prompting necessary imaging or surgical interventions. Historically, emergency room nurses have not had access to AI or machine learning tools capable of analyzing this narrative data consistently and strategically until recently. The integration of such tools allows the triage data to become a valuable source of epidemiological data within the larger scope of big data, starting from the patient's initial interaction. Informatics tools, coupled with contributions from nurses, are uniquely positioned to ensure timely interventions and ultimately improve patient outcomes within the complexity of trauma and emergency medicine.
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Electronic Health Records (EHRs) have revolutionized the management of patient records in healthcare delivery systems by enhancing safety and minimizing medical errors. As a digital reproduction of a patient's paper chart, the electronic health record (EHR) encompasses the entirety of the patient's medical history, including diagnoses, prescriptions, treatment plans, immunization dates, allergies, radiology pictures, and laboratory test results. The adoption of Electronic Health Records (EHRs) in acute care settings (ACS) has significantly increased in the past decade due to enhanced patient outcomes and care coordination, as well as compliance with standards and guidelines. Electronic Health Records (EHRs) are highly beneficial in improving patient safety by offering the practitioner reliable, up-to-date, and thorough information directly at the moment of treatment. This level of accessibility reduces the occurrence of adverse drug responses, incorrect diagnoses, and treatment delays. For instance, Bell et al. (2020) observed that healthcare companies who implemented intricate electronic health record (EHR) systems experienced a 25% decrease in drug errors, suggesting that the technology has the potential to mitigate risks. Furthermore, electronic health records (EHRs) facilitate the sharing of information among caregivers, which is particularly crucial in acute care hospitals due to the need for timely and precise information.
Electronic Health Records (EHRs) also facilitate the management and analysis of large volumes of healthcare data. This location is significant for the importance of large amounts of data, the speed at which it is generated, the diversity of its sources, and the accuracy of its information. A vast amount of data is gathered from the Electronic Health Record (EHR) for the purpose of analyzing patterns, making prognoses, and improving healthcare. In their study, Hussain et al. (2020) found that analyzing electronic health record (EHR) statistics using data analytics techniques can be used to forecast readmissions. This predictive capability can help in preventing and reducing readmissions. In addition to ensuring safety and reducing errors, Electronic Health Records (EHRs) also tackle inequities and provide support to disadvantaged patient populations. Kaihlanen et al. (2020) found that the use of documentation standards and decision support systems improved the efficiency and fairness of healthcare by enhancing the screening of social determinants of health and facilitating appropriate service referrals through electronic health record (EHR)-based interventions. Several obstacles in the introduction of electronic health records (EHR) include inaccuracies in data input, complexities in system interfaces, and reluctance of users to embrace change. To tackle these issues, health informatics research has developed theoretical frameworks aimed at enhancing the utilization of electronic health records (EHR). This paper compiles the existing literature, discusses theoretical aspects, and explores potential future research on the ways in which electronic health records (EHRs) in acute care settings enhance patient safety and reduce medical errors.
Implementing Electronic Health Records (EHRs) in acute care settings is crucial for revolutionizing healthcare practices. However, it raises multiple inquiries and concerns. This section examines the fundamental attributes of Electronic Health Records (EHRs), the associated concerns, and their impact on safety and errors. The subjects encompass big data, vulnerable people, community and public health, quality and safety, inequalities and inadequate healthcare, national guidelines, and data evaluation. Electronic Health Records (EHRs) are suitable for storing comprehensive and precise patient information since they are relevant to enhancing safety and reducing patient risk by minimizing medical errors. Electronic Health Records (EHRs) can offer real-time data in Ambulatory Care (AC) settings due to the consistent influx of patients and the frequent occurrence of complex cases. By implementing electronic health records (EHRs), a hospital may effectively oversee allergies and drug interactions, hence minimizing the frequency of adverse drug events. In their study, Hakiem et al. (2022) discovered that the implementation of Electronic Health Records (EHRs) in prominent hospitals resulted in a 30% decrease in average medication errors during the initial year. This finding highlights the favorable impact of EHRs on patient well-being.
Comprehending the potential and difficulties of EHR relies heavily on the utilization of big data. Out of the seven V's, volume, velocity, variety, and veracity are of utmost importance. Thirdly, volume pertains to the Electronic Health Record's capacity to provide a substantial amount of precise data. In a large hospital, several technologies such as electronic medical records, X-rays, magnetic resonance imaging (MRI), and laboratory testing produce a massive amount of data each year, reaching terabytes in size (Gold et al., 2021). The generation and utilization of velocity data facilitate immediate decision-making in acute care. The EHR encompasses a wide range of data types, including organized data such as laboratory findings and unstructured data such as physician notes. Precision is crucial as any inaccuracies in data input or data transfer between systems can impede the provision of appropriate treatment for patients' diseases.
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