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[bookmark: _Toc178595958]Introduction 
The emergence to the big data has challenged the Business Intelligence (BI). It basically changed the way the businesses run and decided. In the most basic sense the bringing together and collecting data for the purpose of finalizing an analysis from which actionable insights for decisions are made. It has become vital across various disciplines, especially with the advent of large-scale processing technologies under big data (Eidizadeh et al. 2017). Big data, with volume, velocity, and variety characteristics according to Puklavec et al. 2018, has mainly impacted industries like healthcare in so far as the realization of real-time insights promotes the betterment of patient outcomes and augmented operational efficiency.
Business Intelligence in the health sector has found extensive applications. It initiates from the predictive analytics for the patients care to operational decision making. The intersection of BI with big information has delivered new skills, which includes rapid analytics, machine studying fashions, and selection assist systems. This study has the aim to discover the current tendencies in BI inside healthcare. This will be done by focusing at the classification of massive information types and the gear and platforms, which are used to harness these statistics. This helps in the progressed choice-making and operational performance.
[bookmark: _Toc178595959]Discussion 
[bookmark: _Toc178595960]Current Trends in Business Intelligence in Healthcare 
The healthcare sector, with the growing importance of data-driven decision-making, has quickly adopted business intelligence solutions (Ajegbile et al. 2024). The emergence of big data analytics has opened wide doors for healthcare organizations. This helps to bring enormous streams of information into play to work through the improvement of patient care, optimization of resource usage, and making of processes efficient. The most noticed trend in the healthcare sector is increased adoption of predictive analytics. These techniques permit healthcare carriers to gauge sufferers' needs and what would in all likelihood happen with such desires, for that reason presenting early intervention and lightening the weight on health systems (Larson and Chang 2016).
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Fig: Four types of healthcare data analytics
(Source: Alqaissi et al. 2022)
The predictive models use the machine learning algorithms in healthcare can forecast patient admissions, disease outbreaks, and individual diagnoses (Alqaissi et al. 2022). This is done by analysing the large datasets like the medical history, lab results, and demographics. This enables healthcare professionals to provide personalized care, reducing costs and enhancing resource allocation. For example, hospitals use predictive analytics to identify patients at risk of readmission. This enables healthcare professionals to provide personalized care, reducing costs and enhancing resource allocation for preventive measures, which before condition worsens. The real-time analytics in the key trend, which helps the healthcare providers monitor vital signs and detect anomalies instantly (Harb et al. 2020). This is because it is crucial for the rapid decision-making in intensive care units or emergency rooms. This also enhances operational efficiency by optimizing resource and personnel allocation. The next big transformation in healthcare would be the emergence of NLP, with taking unstructured data, physician notes, or patient feedback and converting those into analysable forms. The use of the machine learning models, healthcare organizations are capable to unearth valuable insights from unstructured data-improving decision making and workflows.
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In the sector of healthcare the big data is classifiable into several categories. All the categories play an important role in how BI solutions are applied within the sector. These data types include structured data, unstructured data, and streaming data.
	Type of Data
	Description
	Example

	Structured Data
	Organized information in a fixed format that is easily processed by traditional BI systems. Includes patient demographics, billing, medical histories, and lab results (Paramanik et al. 2022).
	Enables hospitals to track patient health metrics, aiding in decision-making and compliance.

	Unstructured Data
	Complex, non-organized data like physician notes, medical imaging, and social media data. Requires advanced tools like NLP and machine learning for analysis.
	Analyzing unstructured physician notes can reveal patient condition insights beyond structured data.

	Streaming Data
	Continuous real-time data flows from wearable devices, remote monitoring systems, and IoMT devices. Enables real-time patient monitoring and swift interventions (Putra et al. 2024).
	Wearables like smartwatches track heart rate, allowing healthcare providers to detect abnormalities and intervene quickly.


The real-time streaming data also plays a crucial role in predictive healthcare for predicting potential risks beforehand. This is being done by incorporating the wearable devices in the healthcare systems, which increasingly helps the providers to offer remote care. At the same it also drastically decreases the face-to-face consultations but with continuous monitoring of the patients.
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The sizeable records processing desires of healthcare institutions have led to the adoption of various equipment and structures designed in particular to handle big and complicated datasets. Among the maximum widely used gear in healthcare are Apache Hadoop, Apache Spark, and cloud-based systems such as “Microsoft Azure” and “Google Cloud” (Heiskari 2022). These systems allow healthcare corporations to shop, procedure, and analyse huge amounts of records in real time, making an allowance for greater efficient decision-making.
Apache Hadoop and Spark happen to be two of the most prominent open-source frameworks that govern the world of big data in healthcare (Alotaibi et al. 2020). Hadoop is extremely efficient in storing both large structured data and unstructured data. Spark, on the other hand, is specifically designed for processing large data in real-time. There is a more common association of the application of Spark with Hadoop, mainly to speed up analytics on big data. With scalable and secure data storage capabilities available through cloud-based platforms like Microsoft Azure and Google Cloud, healthcare providers can work together irrespective of location and increase the efficiency of operations. In addition to this, health-care-specific platforms like Cerner and Epic integrate electronic health records with advanced BI capabilities that aid rich, complete dashboards and reporting tools. In addition, systems for machine learning, such as TensorFlow and IBM Watson Health, use predictive modelling and NLP, which further improves decisions and insights from unstructured data.
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The future prospect of big analytics in the healthcare is filled with the exciting possibilities. The one of the most promising trends is the movement towards the predictive and the preventive healthcare. The use of the advanced and the machine learning models healthcare providers will increasingly be able to predict patient health issues. This is before they become critical by reducing the hospital admissions and the healthcare costs. Moreover, the Artificial intelligence (AI) and machine learning are those which play a significant role in the transformation of the healthcare industry. These technologies are capable to help in making things automatic diagnostic and the administrative tasks. This will allow the healthcare professionals to focus more on the patient care.  As per Eidizadeh et al. 2017, the AI algorithms for instance are being used to assist the radiologists at the time of interpreting the medical image, which helps in improving the diagnostic accuracy and the speeding up of the analysis process. Also, the data interoperability is crucial for holistic patient care. This is because it integrates the EHRs with the wearable data and social determinants which will improve the care planning. However, moral concerns like data privacy and protection stay paramount. Healthcare organizations have to follow guidelines like GDPR and HIPAA to guard affected person privacy while leveraging massive information analytics.
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Business intelligence and big data analytics transform healthcare because it will be possible to make a quick, data-driven decision. This is being done with help of the tools, which includes predictive analytics, machine learning, and integrated platforms. Moreover, the healthcare providers could better care for patients, run their operations more smoothly, and use their resources more efficiently. As the healthcare industry embraces more advanced tools it will help the sector to shift to the prediction and prevention of health conditions in many ways. The different data sources for integration improve care but still pose key issues of privacy and security. Thus the future for big data in healthcare will continue to shine bright as long as data innovation continues unabated. This will help in improving the patient outcomes and services overall.
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