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Big data analytics and Business Intelligence have reformed healthcare data management to be more precise and useful. BI systems showed their power during the COVID-19 pandemic by parsing real-time information to oversee trends in infections, resource allocation and policy making (PwC, 2024). Agency’s such as the Centers for Disease Control and Prevention, for example, leveraged BI solutions to combine disparate data (including EHRs and real-time case numbers) to predict outbreak trends (Kostkova et al., 2021). This made BI essential to enabling data integration, robust analytics, and a culture of collective decision making (Eidizadeh, Salehzadeth, and Chitsaz Esfahani, 2017). In the health industry beyond the pandemic, we have seen AI-based predictive models to identify high-risk patients, and genomic data for personalized medicine. As Larson and Chang (2016) point out, the speed, variety and scale of big data have transformed healthcare from analytic decision making into predictive and prescriptive models – proactivity has emerged. This paper, will discuss what BI is like today in healthcare, big data types, the tools that are revolutionizing business and the future opportunities and challenges of using high end BI products.
[bookmark: _Toc182563090]Current Trends in Business Intelligence in Healthcare
Healthcare is already implementing BI for improved patient care, efficiency, and asset management. Predictive analytics, where historical and real-time information are used to anticipate patient demand and automate care is one such trend. Forecast models have been used to predict the most vulnerable patients, and to make early intervention that can help decrease readmissions and delivery of care (Raghupathi and Raghupathi, 2014). Machine learning algorithms, for instance, anticipate disease course, guiding personalized therapies. Machine Learning (ML) and Artificial Intelligence (AI) are further pushing BI to diagnostics and prevention. AI-powered scans, for example, look at medical images and detect things such as cancer before others (Rehman, Naz, and Razzak, 2020). These are the benefits of data-driven precision medicine, which allows us to diagnose more accurately and faster, and takes the burden off physicians. Another one is to adopt the cloud-based BI applications, where data can be easily shared and worked with across departments. These tools enable providers to get patient data in real-time for better decision making and avoid bloat. As mobile BI apps have become ubiquitous, they have also enabled healthcare professionals to make data-driven decisions at the moment, which has led to the sector becoming more agile and responsive (Kavi Kumar Khedo et al., 2020). Despite these advancements, challenges remain. Privacy issues – especially the use of personal data such as patient data – call for advanced security. In addition, migrating legacy systems to emerging BI platforms still remains technical and financial hurdles that limit widespread BI deployments (Larson and Chang, 2016).
[bookmark: _Toc182563091]Classification of Big Data Types in Healthcare
Clinical data like EHRs and lab results offer structured and unified information, the backbone for maintaining history records, treatment outcomes and evidence-based care (Larson and Chang, 2016). Administrative information such as bills and claims data, which enable BI software to analyze financial performance, inefficiencies and waste reduction by pointing out where cost-cutting opportunities can be found (Eidizadeh, Salehzadeth, and Chitsaz Esfahani, 2017). Now that wearable devices are becoming increasingly smart and capable of sending their sensor data to sensors, it is possible to measure heart rate, blood pressure, etc in real time and treat chronic diseases with remote care, particularly in the poor. Increasing genomic data in precision medicine can help to formulate personalised care by combining genetic profiles, significantly enhancing oncology and rare disease care (Puklavec, Oliveira, and Popovič, 2018). Thirdly, unstructured data like medical notes, scans, feedback of patients are not easy to analyse because they are complicated but can yield a lot of insight when it is analysed using Natural Language Processing and Artificial Intelligence. These are powerful tools to discern patterns of care delivery and improve diagnosis, but they need computational power (Larson and Chang, 2016). Taken together, these data types enable healthcare institutions to use a holistic, data-driven model to increase patient outcomes and efficiency.
[bookmark: _Toc182563092]Tools and Platforms Employed in Healthcare
Health care institutions use BI solutions for big data success. Tableau, a popular data visualization tool, is used by healthcare providers to visualize deep datasets with visualization dashboards (Larson and Chang, 2016). SAS Analytics provides predictive modelling and machine learning tools which are used for clinical research and operational analysis. The Apache Hadoop, an open-source platform, can work with large datasets in distributed environments and is the perfect tool to deal with unstructured health data (Oussous et al., 2018). Microsoft Power BI is also easy to use in visualization and reporting tools that allow healthcare organizations to continuously track KPI’s. Using these tools together, organisations are able to streamline processes, deliver patient care and act on data. But these platforms take considerable training and investments, which can be prohibitive for smaller healthcare organisations.
[bookmark: _Toc182563093]Prospects 
Blockchain will reshape healthcare data management by offering tamper-resistant storage and sharing. With ever more privileged patient data, privacy and data security issues have only increased. Blockchain’s distributed, incorruptible ledger keeps the patient records secret and only available to authorized individuals. In addition, the technology can be used by patients to impose limitations on access and control of data for medical providers so as to develop trust and comply with data protection laws (Treiblmaier et al., 2024). With fewer possibilities for unauthorised access and improved data security, blockchain can make big data analytics in healthcare more secure. Augmented intelligence, a combination of human wisdom and artificial intelligence, will change healthcare decision making. Instead of becoming AI like the previous version, augmented intelligence targets humans for decision making (Archana Bathula et al., 2024). Analysing big data, augmented intelligence platforms can detect trends and suggest interventions so clinicians can apply their discretion. They can, for example, enable oncologists to choose personalized treatment plans based on genomic information, which leads to better patient outcomes and lower treatment costs (Hassan et al., 2022). Additionally, predictive and predictive analytics, which help providers predict trends and plan for action will be provided by high-end analytics. The big data analytics in healthcare landscape will only get brighter with the growth of personalized and predictive medicine. Combining genomic, clinical and behavioral data can make BI systems enable personalised treatment plans and early intervention (Cremin, Dash and Huang, 2022). Predictive analytics, for example, can predict whom will develop chronic disease and help doctors prescribe the preventative treatments and save healthcare dollars in the long run. When those powers multiply, personalized medicine will be the norm, giving patients power and changing healthcare delivery.
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To conclude, big data analytics and BI are transforming healthcare from raw data to actionable insights, patient care, and operational efficiencies. From structured information of EHRs to sensor data and genomic profiles, BI tools combine different datasets to build an integrated picture of care. With the help of leading tools like Tableau, IBM Watson Health, SAS Analytics, companies can map trends, make predictions, and manage resources better. New technologies, such as blockchain and augmented intelligence, are expected to overcome persistent problems – data security and interoperability – and enable personalized and preventative medicine. The continuing progress of BI systems presents unmatched opportunities to make healthcare patient-centred, cost-effective and new despite technical and financial challenges.
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