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[bookmark: _TOC_250020][bookmark: _Toc107315890]1.0 CONTEXT, OBJECTIVES, AND OUTCOMES

This white paper on AI & ML is based on contributions from FutureAnalytica resources that research, implement and validate how Predictive Analytics impacts the Future of Healthcare.
Predictive analytics is a part of advanced analytics in Artificial Intelligence that makes predictions about future results or forecast activity, behavior, and trends, using historical data and current data combined with data mining techniques, Machine Learning (ML), and statistical modeling or algorithms. Organizations apply Predictive Analytics to find patterns in the data to identify risks and opportunities. Predictive analytics is often connected with Data Science and Big Data. In today’s world Organizations or companies have to deal with enormous data which are received across different sources like images, video, sensors, transactional databases, equipment log files, and other data sources. To get meaningful insights from this data, the statistical techniques in Predictive Analytics are used including Data Modelling, Machine Learning (ML) Artificial Intelligence (AI), Deep Learning algorithms, and Data Mining. Predictive Analytics can be applied to the past, present, or future. Predictive analytics tools are sophisticated enough to provide meaningful insights for better decision-making. There are different kinds of models - 1. Predictive Models 2. Descriptive Models and 3. Decision Models.
Predictive analytics in health care is used to manage the care of risk-scoring for chronically ill patients and to detect the early signs of patient deterioration. Predictive analytics in healthcare accumulate a large amount of patient data from electronic health records (EHR), administrative paperwork, insurance claims, medical imaging, etc., and processes it to check for different patterns. Through this, it figures out the below: -
· What illness can a patient develop?
· How do patients respond to different treatments? 
· Will they not appear at the next doctor's appointment? 
· Will they return to the hospital after leaving the hospital?

Predictive analytics in healthcare can be used for clinical decision support, diagnosis, treatment course design, adverse events reduction, remote monitoring, care quality improvement, and cost reduction.

Outcomes:
The healthcare industry is transforming with the introduction of new technologies and widely used, highly automated tools. Analyzing artificial intelligence in healthcare enables more efficient real-time decision making and accurate predictions.

· Reducing Hospital Readmission Rates: Healthcare predictive analytics can identify patients with diabetes, heart failure, COPD, and septicemia. With the use of EHRs, socioeconomic data, and predictive analytics, patients with a high risk of readmission can be discovered, and allocate additional resources for follow-ups to reduce readmission rates.  

· Research into New Treatment: Predictive Analytics can be used effectively in the field of research of new treatments too. Based on Clinical history, genetic information, and other data, Predictive models or algorithms can accurately predict the patient’s response to a medication or treatment plan.  This is can streamline the research process and cut down the unnecessary in-patients.
· Health Insurance: Another use of predictive analytics in healthcare is by Speeding up insurance claims which are submitted. This tool, which minimizes errors and allows hospitals to quickly prepare claims, calculates the exact cost of each individual's health insurance based on gender, age, heredity, medical history, claim history, and more. It can be used for preventing fraudulent insurance claims.



[bookmark: _TOC_250019][bookmark: _Toc107315891]2.0 PROPOSED APPROACH

FutureAnalytica will provide a next-generation fraud detection model by using Predictive Analytics, Prescriptive Analytics, Descriptive Analytics, Machine Learning algorithms, and Deep Learning. Automate the time-consuming and iterative processes involved in creating machine learning models. This allows data scientists, analysts, and developers to create ML models with high scale, efficiency, and productivity while maintaining model quality. No data science expertise or programming language is required to start building sophisticated AI models through FutureAnalytica AI platform.
With the traditional data-science method, it takes 5-6 months or even a year to build and integrate AI Models into the business. Future Analytica enables faster development of AI models and reduces the effort of the entire data science team by automating the process. With a few clicks and the right data, models are built within weeks. With a variety of pre-build AI solutions, one can reduce the time to value the realization of difficult problems.
Healthcare providers can leverage the power of AI to be more agile, reduce costs, and provide comprehensive patient care. Patient Demand, staffing & operations, claims management, and Attrition management of data sources to enhance ROI. 
AI is employed to manage patient data and produce calculated predictions based on it by eliminating human error.
[bookmark: _Hlk108198212]With the massive data sets available, machine learning algorithms gain experience faster and supply better predictions based on this data.
· Drive Revenue: Providing accurate care with personalized treatment and healthier results. Discover new treatments and identify suitable patient profiles for each.
· Cut Costs: Optimize operations to provide the best possible care at the lowest cost & Use connected devices for more patient insights and innovative treatment models.
· Manage Risk: Identify early signs of fraud, waste, and abuse (FWA) and take precautions. Improve patient safety by better determining treatment criteria and risk factors.

1. Detecting early signs of patient deterioration
1. Deterioration of a patient's clinical condition often occurs hours before a significant event, providing hospital staff with an opportunity to intervene if signs or symptoms are identified early. 
2. Evidence-based practices for managing early clinical deterioration include the implementation of the Rapid Response Team (RRT). 
3. One can improve clinical decision support by quickly providing clinical caregivers with intelligently filtered information about the condition of a particular patient at the bedside. 
4. To aid in early detection, track and trigger methods (TTM) assigns scores to specific signs and symptoms that the patient presents or verbally presents.


2. Predict Hospital Readmission

1. Use admission, discharge, transfer (ADT) data for an orderly transition of care
2. Follow-up with patients after discharge 
3. Use EHR data to identify risk factors for readmission 
4. Supporting patient compliance to prevent readmission 
5. Prioritize understanding of patients with discharge instructions


3. Predict Chronic diseases

1. By continuously analyzing data about the patient's condition, one can identify the first signs of deterioration and inform your physician about them.
2. By analyzing test results, patient-generated lifestyle data, and biometric data, the system can assign specific risk scores to individuals, indicating potential complications in the near future.


4. Fraudulent Claims
 
1. Quickly identify your most complex, costly claims and rank them accordingly.
2. Automate workflows and make data-driven decisions throughout the life of a claim.
3. Identify claims that have litigation potential.
4. Identify claims that show signs of fraud.
5. Understand historical trends and compare performance with benchmarking data.

[bookmark: _Toc107315892]
2.1 Detecting early signs of patient deterioration

ICU is one among the healthcare branches that requires quick decision-making and constant attention to the patient’s condition. With ICU units often overflowing with critical patients (especially during the peak of the COVID-19 pandemic) and the lack of intensive care specialists, the standard of care often drops.

[bookmark: _Toc107315893]Objective
Predictive analytics can be an irreplaceable process in the ICU & other wards where a patient’s life might depend on timely intervention and a quick reaction time when their condition is about to get worse.

[bookmark: _Toc107315894]Key Activities
· The collected vital parameters and additional information are automatically calculated on the patient's total score directly on the bedside device. 
· Physicians are prompted with messages that provide specific response actions based on patient assessment and institutional protocols. 
· The complete information can then be sent directly to the EMR patient record.



[bookmark: _Toc107315895]Deliverables
· Predictive analytics aims to notify doctors and caregivers before an event or outcome occurs to help prevent or treat health problems. Driven by the rise of artificial intelligence (AI) and the Internet of Things (IoT), we have created algorithms that can provide both historical and real-time data to make meaningful predictions. 

· Predictive analytics can help identify early warning signs of adverse events in the general ward of a hospital where patient deterioration is often overlooked for a long time.
· Because patient vital signs are continuously monitored and analyzed, predictive algorithms can help identify the patients most likely to require intervention in the next 60 minutes. This allows the caregiver to take early positive action based on the subtle signs of the patient's deterioration.


[bookmark: _Toc107315896]2.2 Predict Hospital Readmission

[bookmark: _Toc107315897]Objective
Reducing hospital readmissions has been an important public health goal for the last decade. The Affordable Care Act (ACA) included a provision called the Hospital Readmission Reduction Program (HRRP) to incentivize hospitals to reduce readmissions. Readmission or re-hospitalization occurs when a discharged patient is returned to the hospital within a specified period of time (usually 30 days). Readmissions are costly for hospitals, patients, and payers.

[bookmark: _Toc107315898]Key Activities
· Proper communication between the healthcare provider and the patient can prevent an estimated 27% of readmissions.
· Using electronic health records (EHR) and health information exchange (HIE) health data is a good starting point for understanding which patients are being readmitted and why.
· With the above information hospitals can implement strategies that have been shown to reduce the risk of readmission after a patient is discharged.

[bookmark: _Toc107315899]Deliverables
· Predictive models are created to assign readmission risk scores to individual patients. 
· The Predictive Analytics tool predicts a Patients symptom that would appear in the future, thus helping the physician to change the medication, thereby preventing readmission.
· Using Machine learning also enables more efficient use of scarce hospital resources while improving the overall quality of patient care.



[bookmark: _Toc107315901]2.3 Predict Chronic diseases

[bookmark: _Toc107315902]Objective
Six in ten adults suffer from ongoing or incurable chronic diseases. Chronic diseases such as heart disease, cancer, and diabetes are at constant risk of complications and flare-ups.

[bookmark: _Toc107315903]Key Activities
· Use an AI / ML model that determines to predict the risk condition with a much higher level of accuracy and precision.
· New risk prediction models can be built by considering a different range of demographics, and clinical & lifestyle factors of assessed individuals that could be instrumental in predicting events such as hospitalization, and readmission must be monitored and optimized.
· Developing strategy to convert big data sets into improved patient outcomes with the help of Predictive analytics.


[bookmark: _Toc107315904]Deliverables
· Predictive analytics helps medical institutions to identify people with the risk of developing chronic conditions and provide them preventive care before the disease progresses.
· Predictive analytics can help improve the accuracy of diagnoses and treatment using AI algorithms to identify changes in patterns
· Predictive analytics can achieve significant cost savings by predicting which patients are at increased risk of illness and intervening early before problems occur. Aggregate data related to various factors. These include medical history, demographic or socio-economic profiles, and comorbidities.



[bookmark: _Toc107315905][bookmark: _Hlk104981744]2.4 Fraudulent Claims


[bookmark: _Toc107315907]Objective
Predictive analytics by Speeding up insurance claims which are submitted. The tools have the ability to minimize errors while helping hospitals prepare insurance claims faster and can calculate the accurate cost of health insurance for each, specific individual based on gender, age, heredity, medical history, insurance case history, etc. It can also be used for preventing fraudulent insurance claims.

[bookmark: _Toc107315908]Key Activities
· With enough data on fraudulent insurance claims and insurance fund mismanagement, tailored machine learning algorithms are often developed and trained to determine whether there is any malicious intent behind the case early on. Thus, they're going to help to reduce the funds lost and dissuade the scammers from future attempts.
· Predictive Analytics helps claim managers make these difficult estimates by screening multiple data sources and identifying hidden trends. Then use these patterns to create predictive models that can accurately predict future results. Advances in artificial intelligence (AI) and machine learning (ML) have further enhanced the ability to discover correlations between large datasets from multiple sources.
· Predictive analytics can help even experienced caseworkers make timely and accurate data-driven decisions, ultimately benefiting the entire organization.

[bookmark: _Toc107315909]Deliverables
· AI and predictive analytics can be used to rank claims by risk and severity so you know exactly what to focus on. You can quickly identify the most complex or potentially costly claims and take precautionary measures to reduce their severity. 
· Predictive Analytics takes this data detection one step further by automating the process and providing real-time updates as new information about the case is collected, notifying claims managers of unfavorable deployments. These notifications allow you to focus on higher-value tasks and clarify the current status of each claim. 
· Predictive analytics can also estimate the legal costs and proceeding length associated with claim defense. You can use this information to plan and further adjust rates according to your legal options.
· With sufficient historical and third-party data, predictive analytics can flag claims with suspicious patterns and characteristics. While fraud detection often relies on limited information and some intuition, analytics can provide real-time, objective insights based on richer datasets. Insurance fraud can adversely affect an organization's financial and operational well-being, so the ability to identify potential fraud claims and take appropriate action can have a significant impact.

[bookmark: _Toc107315910]3.0 Assumptions 

FutureAnalytica’s approach and corresponding price proposal to provide the services proposed hereunder (the “Services”) are based on the following assumptions.

· A mature data infrastructure is a prerequisite. FutureAnalytica provides data processing solutions to maintain your data infrastructure.
· Both the acquisition front and the digital infrastructure need to be in place before implementing the analytical model.
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