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Business Intelligence (BI) plays a critical role in the information-driven world of today. It allows organisations to obtain meaningful insights from the data they generate and enables managers to make informed business decisions. With the growing transcription of the real-life world into data, big data has become reality. Big data conceptualises the digital world with the 3 Vs: high volume, high variety, and high velocity of information (Larson and Chang, 2016). Accordingly, BI and decision-making have shifted with the introduction of new trends and technologies to improve data integration and analysis, and to foster faster and more accurate decision-making.
The health sector is the most complex for BI research and use due to its massive and diversified datasets. In this report, key trends are assessed as to who they influence the health sector and how health is uniquely placed to utilise these advancements. In this report, the types of big data relevant to the health sector, how health is uniquely placed to leverage big data analytics, the tools and platforms, and the prospect of the big data in the health sector, will be discussed.
[bookmark: _Toc169637649]Current Trends in BI
BI is constantly improving through technological and methodological advances, and the increasing importance of evidence-based decision making. For example, more and more BI systems increasingly rely on AI and ML to perform more complex examinations or predictive analytics (Eidizadeh, Salehzadeh and Esfahani, 2017). Rapid analytics, sometimes called fast analytics, the ability to process large datasets and crunch data, has increased in value, particularly in sectors like health, where fast insights can be the difference between life or death for patients.
Another trend is the adoption of cloud BI, allowing for greater scalability, flexibility and cost-efficiency. And, lastly, a growing number of companies are now making use of self-service BI, using tools to analyse data and produce reports without the involvement of information technology personnel so that non-technical users can begin to cultivate a data-driven culture. Aided by real-time analytics, data from various touchpoints can be analysed ‘in the moment’ in dynamic environments that require quick response times (Puklavec, Oliveira and Popovič, 2018). 
[bookmark: _Toc169637650]Classification of Big Data Types
The segment of big data in healthcare has different forms depending on its characteristics and structures. These types include structured data which is a highly organised type of data, like for instance, EHRs, data which would include specific patient information such as demographics, diagnosis codes and histories of treatments. Unstructured data includes complex aspects such as medical images, physician notes, patient feedback from social media surveys, among other things. These types of data are typically stored outside of normal structured databases (Groves et. al., 2013). Some examples of semi-structured data include JSON or XML files which may or may not use tags or markers to separate data elements. Furthermore, data in healthcare can be divided according to different categories such as data source: clinical data; operational data and patient-generated data. Being able to effectively use and analyse all these data types allows better planning of patient care, enhances operation management, and improves the overall healthcare outcomes.
[bookmark: _Toc169637651]Benefits of Big Data in Daily Operations
Big data analytics provides many benefits to the healthcare industry by improving operations on a day-to-day basis, which in turns helps medical offices provide better patient care, while operating more efficiently. One example of a benefit is the ability to provide patients with personalised medicine. Thus, it helps medical offices create treatment plans for patients that are customised to the individual's case, based on the information known about the patient's medical history and genetic makeup. Predictive analytics also benefit from big data as the same type of data enables early discovery of disease and prediction of outcomes of patients. This benefits prevention, reduces re-admissions to hospitals, and identifies causative patterns. Operationally, big data helps map patterns inpatient admissions, treatments, and outcomes, delivering more effective use of staff and equipment, which reduces waiting times and operational costs (Raghupathi and Raghupathi, 2014).
In addition, real-time analytics can provide an immediate response to an emerging health danger such as a new disease outbreak by alerting the physician to changing patterns of patient data. Furthermore, big data helps healthcare providers make better decisions by combining data from a variety of sources: EHRs, wearable devices and sensors to provide a holistic view of performance in patient care and in the provision of medical services. Big data is expected to improve patient care and enhance operational efficiency in the healthcare sector, leading to significant improvement in health outcomes at lower costs (Davenport and Harris, 2007).
[bookmark: _Toc169637652]Tools and Platforms for Handling Big Data
Many tools and platforms are employed in the diverse healthcare industry to enable the storage, management, analysis and use of big data. The open-source framework Apache Hadoop is a leading tool for processing and performing distributed computing over large data sets across computer clusters. The framework’s ability to store and process big data has become a hallmark for many projects involving healthcare data (Chen, Chiang and Storey, 2012). Apache Spark is another tool that has become a necessity due to its benefits in terms of processing speed and usability. Its in-memory computing technologies allow for significantly faster processing of particular kinds of computational tasks, which are crucial in many tasks involving real-time analytics.
To manage these files, healthcare organisations today commonly utilise ‘enterprise digital cloud’ solutions such as AWS and Microsoft Azure. These ‘digital enterprise cloud’ platforms provide scalable storage solutions for big data, along with necessary high security measures, and they offer cutting-edge analytics tools that support big data management, analytical operations and storage (Wang et al, 2018). Second, visualisation software such as Tableau and Power BI is synergistically used to build interactive and insightful dashboards to showcase data in more interpretable and insightful ways, thus offering healthcare professionals a smoother learning curve and quicker implementation. 
[bookmark: _Toc169637653]Future Prospects of Big Data Analytics
Looking forward, the potential of big data analytics in healthcare is vast, and further advancements are set to transform the care and operational aspects of healthcare delivery. The most notable future advancement in big data analytics for health are cognitive technologies stemming from machine learning and artificial intelligence (AI). These tools will continue to improve predictive reporting and drive the field of precision medicine (Topol, 2019), using data to predict disease outbreaks, patient decline, and treatment outcomes, to move healthcare to a proactive and preventative paradigm.
Similarly, interoperability standards will improve data exchange among disparate healthcare delivery systems and providers, and will enable better care coordination and a more complete picture of a patient’s health (Davenport and Harris, 2007). Finally, blockchain will likely be used to manage critical patient data in a secure, transparent and immutable way. Considerations surrounding data privacy and security will be addressed.
Wearables and the IoMT will become increasingly more sophisticated, enabling real-time care and monitoring and a steady stream of data into the healthcare system (Gartner, 2023): synchronising real-time data and control across a spectrum of technologies and devices supporting remote patient monitoring and telemedicine.
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To conclude, the current state of big data analytics is revolutionising the healthcare industry by improving both patient care and operational efficiency. Using next-generation technologies such as AI, machine learning, and real-time analytics improves patient experiences, predicts patient outcomes, and streamlines operations. Classifications of big data into structured, unstructured and semi-structured data reflect the diverse sources and forms of data that health systems handle. Infrastructure such as Apache Hadoop, Spark, AWS, IBM Watson Health and others, and relevant tools, such as IBM’s InfoSphere BigInsights, ETL tools, SQL analysis tools, sentiment analysis tools and others, are essential for managing data at this massive scale.
Looking forward, big data analytics in the medical field remains promising, particularly since AI, interoperability and wearable technology are expected to further transform the industry. Predictive analytics will continue to develop, and data sharing, if improved, will become more widespread, poised to relieve information bottlenecks. If data is managed effectively and securely, it will enable comprehensive, life-saving care that is more targeted to each individual’s needs. Working with big data in healthcare will help these institutions realise the full potential of next-generation patients’ records and provide much-improved care for all patients.
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