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[bookmark: _Toc168927750]Introduction
The emergence of big data has brought about substantial changes in decision-making processes across many sectors, leading to a considerable transition in Business Intelligence (BI). BI has become crucial in the healthcare industry due to the necessity of efficiently and promptly analyzing large volumes of data. This paper examines the present patterns in business intelligence (BI) in the healthcare industry, utilizing insights from the research article. “A review and future direction of agile, business intelligence, analytics and data science”(Larson and Chang,2016).

[bookmark: _Toc168927751] Study Overview
The essay authored by Larson and Chang in 2016 investigates the merging of agile techniques, business intelligence (BI), analytics, and data science. It highlights the significance of these technologies in improving decision-making processes and operational efficiency. The study emphasizes the subsequent crucial aspects:
Agility in Business Intelligence (BI): Agile approaches are being more and more incorporated into BI processes to improve flexibility and responsiveness. This is especially pertinent in industries such as healthcare, where the ability to make quick decisions based on data is of utmost importance.
Advanced Analytics: The integration of predictive and prescriptive analytics into business intelligence frameworks enables more advanced data analysis, facilitating proactive decision-making instead of reactive decision-making.
Data Science Integration: The integration of data science techniques, such as machine learning and artificial intelligence, is being employed to extract more profound insights from data, thereby offering a competitive advantage.
The demand for real-time analytics is increasing due to the necessity for fast insights and actions in crucial situations like medical care and emergency response, leading to the growth of real-time data processing. 
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BI processes are incorporating agile approaches more and more in order to improve flexibility and responsiveness. This is especially pertinent in the field of healthcare, where making quick decisions based on data is of utmost importance. Agile business intelligence (BI) processes enable healthcare businesses to rapidly adjust to new information and changing situations, guaranteeing that data insights are promptly available and can be acted upon. Healthcare providers can continuously enhance their business intelligence (BI) skills by implementing iterative development cycles. This approach allows them to consistently align their BI capabilities with clinical and operational requirements (Larson and Chang,2016).
Agile approaches are being more and more incorporated into Business Intelligence (BI) procedures in order to improve flexibility and responsiveness, which are essential for making quick data-driven decisions in the healthcare industry. Agile business intelligence (BI) enables healthcare businesses to rapidly adjust to new information and changing situations, guaranteeing prompt and practical data insights. Iterative development cycles allow for ongoing improvement of business intelligence capabilities to fit with clinical and operational requirements (Chen et al.,2012).
Agility in Business Intelligence (BI) can be achieved through iterative development. Regular updates ensure that business intelligence products remain current and efficient.
Efficient Decision-Making: Prompt reactions to patient data and operational changes enhance outcomes.
Cross-functional teams facilitate collaboration among data analysts, IT specialists, and healthcare practitioners to provide practical solutions.
Continuous improvement is achieved by implementing regular feedback loops that strengthen business intelligence systems depending on their real-world usage.
Agile BI possesses the flexibility to adapt and expand in response to changing needs, which is particularly important in times of health crisis.
Advantages
Timely Insights: Taking immediate action based on data insights enhances the quality of patient care.
Enhancing treatments by adapting to new data and evidence leads to improved patient outcomes.
Improved Collaboration: Enhanced integration and communication across divisions.
Optimizing resource utilization through efficient identification and prompt handling of needs.
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Real-time analytics has become a fundamental element in healthcare business intelligence. Real-time data processing and analysis empower healthcare providers to make prompt decisions, hence enhancing patient outcomes. Real-time monitoring systems have the capability to promptly notify medical personnel of significant changes in a patient's state, allowing for immediate intervention. Having fast access to data improves the quality of care and operational efficiency (Puklavec et al.,2018).
Forecasting and advising analytics
Healthcare businesses are progressively utilizing predictive analytics to forecast patient requirements and patterns. For instance, predictive models have the ability to detect patients who have a high likelihood of being readmitted, enabling the implementation of focused interventions. Prescriptive analytics takes predicted insights to the next level by providing explicit recommendations for actions, optimizing the allocation of resources and treatment plans. The incorporation of these sophisticated analytics skills is becoming essential to healthcare business intelligence, facilitating more efficient decision-making and enhancing patient outcomes(Eidizadeh et al.,2017).
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Artificial Intelligence (AI) and Machine Learning (ML) are transforming the healthcare industry by improving the accuracy of diagnoses, tailoring treatment plans to individual patients, and increasing operational efficiency. The use of these technologies allows healthcare providers to utilize enormous quantities of data for enhanced decision-making and patient care.
Operational efficiency is being enhanced by the utilization of AI and ML in several aspects of hospital management, such as patient scheduling, resource allocation, and workflow management. Predictive analytics can anticipate patient admissions and manage personnel levels to guarantee streamlined hospital operations.
Predictive Analytics: Machine learning algorithms have the capability to forecast the advancement of diseases and the results for patients through the examination of both past and current data. This allows the proactive management of chronic illnesses and the implementation of early intervention techniques (Rajkomar et al.,2019).
Case Example:A hospital implements an AI-driven system to analyze radiology images for early detection of breast cancer. The system uses ML algorithms to identify subtle patterns in mammograms that might be missed by human radiologists. As a result, the hospital achieves higher diagnostic accuracy and reduces the rate of false positives, leading to better patient outcomes and more efficient use of radiological services.
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Ensuring the protection of sensitive health information is of utmost importance in the healthcare industry, requiring strong data security and privacy procedures.Electronic Health Records (EHRs) are protected by implementing encryption, access limits, and conducting frequent audits.
Ensuring regulatory compliance by following HIPAA, GDPR, and other regulations in order to safeguard patient information.
Risk management is the process of doing risk assessments and regularly revising security policies in order to minimize vulnerabilities.
Data de-identification is the removal of personally identifiable information from data, ensuring the protection of patient identities for research purposes.
Employee Training: Ensuring personnel comprehend and execute data security protocols.
Technological Solutions: Employing cutting-edge security technology to mitigate illegal access and cyber risks (Fernandez-Aleman et al.,2013).
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The healthcare industry is currently undergoing a significant transformation as it incorporates new business intelligence technology. The adoption of real-time analytics, predictive and prescriptive models, artificial intelligence (AI), and strong data integration is fueling this transformation, empowering healthcare providers to provide more efficient and customized care. As these technologies continue to advance, they have the potential to further improve the efficiency and quality of healthcare services.
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