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1. Introduction
In recent years Business intelligence (BI) has evolved from a tool for managing data into vital component of strategic decision making, especially in sectors where data volume is high. Described by Puklavec et al. (2018) as a technology – enabled process that analyzes data and provides actionable insights, BI has gained significant value as “big data” reshapes industries. Within healthcare, BI is assisting organizations in managing, analyzing and deriving insights from extensive and diverse data sources, such as electronic health records (EHR), Internet of medical things (IoMT) devices, and patient monitoring systems. The article “A Review and future Direction of Agile, Business Intelligence, Analytics and Data Science” notes that agile methods are enhancing BI practices by supporting rapid, iterative decision making (Larson & Chang, 2016). This report explores the healthcare sector as a case study for BI implementation, highlighting key trends that address the sector’s unique data challenges. 

2. An Overview of Business Intelligence in healthcare
Healthcare generates vast and intricate datasets including patient records, treatment details, insurance information, and live data from IoMT devices, all of which necessitate specialized Business Intelligence (BI) tools to facilitate effective decision making and enhance patient healthcare. Traditionally, BI emphasized historical data analysis, however, healthcare is now advancing thus, it requires BI tools for enabling real time, predictive and prescriptive insights designed to handle the data (Ramalingam, 2024). 

3. Current Trends of Business Intelligence for Healthcare

3.1 Integration of predictive and prescriptive Analytics:
Healthcare is rapidly turning to predictive analytics to forecast future events and trends, aiming to improve patient outcomes and optimize hospital operations. By using machine learning algorithms predictive models analyze historical healthcare data to identify patters that can guide decisions on patient care, resource management and risk mitigation. Prescriptive analytics goes beyond predictions by recommending the best actions to achieve desired results, turning the insights into actionable steps. The integration of both predictive and prescriptive analytics forms the core of ABI systems in healthcare, providing real- time support for decision making   (Faria,2024) .  ABI stands for Adaptive Business Intelligence; according to Schmidt et al. (2006) it is a system which integrates prediction and optimization methods to support decision – makers in dynamic and fast evolving environments. The system focuses on answering two key questions: What is expected to occur in future? And what is the optimal decision to make at this moment? (Schmidt, 2006).
3.2 Integration of Artificial Intelligence (AI)
Artificial intelligence (AI) refers to the capability of a digital computer or computer-controlled robot to carry out tasks typically requiring human-like intelligence (Copeland, 2024). AI plays a central role in ABI systems within healthcare. Techniques such as natural language processing (NLP), computer vision, and deep learning are being incorporated into decision support tools to enhance the accuracy of diagnoses, treatment suggestions, and patient management. AI helps systems process vast quantities of healthcare data, making it possible to offer personalized care and more efficient decision-making (Faria,2024).
3.3 Deployment of ABI in Clinical Workflows
There is a growing trend of integrating ABI systems into clinical workflows. These systems are being deployed in areas such as hospital management, diagnostics, treatment planning, and administrative functions. By providing real-time insights and recommendations, ABI systems support healthcare professionals in making better decisions, improving patient outcomes, and enhancing operational efficiency (Faria,2024).
In conclusion, the current trends in Business Intelligence for Healthcare emphasize the integration of AI, predictive and prescriptive analytics, varying autonomy levels, and the adaptability of ABI systems to offer real-time decision support across various aspects of healthcare. These systems are revolutionizing how healthcare organizations utilize data to boost efficiency, lower costs, and improve patient care.
4. Agile Methodologies in BI for Healthcare
Agile methodologies in Business Intelligence (BI) for healthcare offer a flexible, iterative approach that enhances decision-making and operational efficiency. These methodologies are particularly effective in managing complex, rapidly changing healthcare data environments (Larson,2016).
4.1 Scrum for health care BI
In healthcare BI, Scrum breaks complex tasks into manageable user stories, such as analyzing patient readmissions or clinical workflows. Work is organized into 1–2-week sprints, allowing timely insights and continuous collaboration with stakeholders to adapt to evolving patient needs.
4.2 Extreme Scoping for data integration in Healthcare BI
Extreme Scoping focuses on breaking down data integration into small, iterative steps, ensuring rapid delivery of accurate and consistent data for analysis. This is critical in managing large healthcare datasets from systems like EHRs (Larson,2016).
4.3 Agile data warehousing 
Agile Data Warehousing uses iterative cycles to develop BI systems, enabling healthcare organizations to quickly integrate new data sources and adapt to changing needs. Collaboration between IT and healthcare teams ensures the system meets complex data requirements (Larson,2016).
4.4 Kanban for Healthcare BI Workflow management
Kanban visualizes and manages healthcare BI tasks, ensuring smooth task flow and quick identification of bottlenecks. It helps healthcare teams deliver timely insights for informed decision-making (Larson,2016).
4.5 Continuous Collaboration and refinement
The success of Agile in healthcare BI relies on constant collaboration among stakeholders, ensuring requirements evolve with ongoing feedback to address new challenges (Larson,2016).
5. Challenges and Future Directions for BI in Healthcare
5.1 Scalability and integration
As healthcare providers continue to adopt digital tools, there is a growing need for scalable BI systems to manage the increasing volume of patient data. The article points out the challenge of integrating various data sources, such as EHRs, IoMT devices, and clinical records, which often differ in format. For example, the experience of NHS Wales, as described by Shadi and Mustafee [17]. NHS Wales initially adopted BI but faced difficulties due to outdated applications that did not align with the organization's objectives. This led them to re-adopt BI with updated functionalities. The challenge lies in managing patient data and improving healthcare services and infrastructure effectively. Additionally, siloed systems within NHS Wales caused integration issues, making it difficult to streamline reporting activities. Therefore, future BI systems will need to offer flexible integration solutions to accommodate these diverse data streams without sacrificing speed or accuracy (Hasan, 2016). 
5.2 Data Security and privacy
Protecting patient data is critical in healthcare, with regulations like HIPAA and GDPR enforcing strict security standards. The agile BI approach requires strong data protection, including encryption, secure access, and regulatory compliance, to safeguard sensitive patient information and maintain trust while meeting legal requirements.
5.3 Future BI Developments
According to (Larson, 2016), advanced analytics and AI-driven insights are expected to become increasingly integral to healthcare BI. With the integration of advanced machine learning (ML) and AI models, healthcare organizations will gain enhanced capabilities to analyze patient data, predict outcomes, and tailor treatments. Furthermore, the incorporation of natural language processing (NLP) in BI systems will enable healthcare providers to extract valuable insights from unstructured data, such as clinical notes and patient feedback (Larson,2016).

6. Conclusion
Business Intelligence (BI) is crucial in healthcare, enhancing patient care, operational efficiency, and decision-making. The integration of predictive analytics, AI, and adaptive BI systems enables healthcare organizations to extract valuable insights and improve outcomes. Agile methodologies, like Scrum and Kanban, have facilitated flexibility and rapid adaptation to changing data and patient needs. However, challenges such as scalability, data integration, and data security persist. Future BI systems must offer flexible integration solutions to manage diverse data sources while ensuring robust data protection and regulatory compliance. With advancements in machine learning, AI, and natural language processing, BI will continue to improve personalized care and predictive decision-making, unlocking greater potential to optimize healthcare services and outcomes in the future.
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