
International Journal of Advanced Multidisciplinary Research and Educational Development 
Volume 2, Issue 2 | March – April 2026 | www.ijamred.com 

ISSN: 3107-6513 

 

 
 

 

195  
  

WellnessWorks – Predictive Patient Care Analytics Platform 
(WPCAP) 

 

Dr. M. Jaithoon Bibi#1, Ms. V. Uthra#2, S. Poornimaa#3  
#1Assistant professor, Department of Computer Science with Cognitive Systems, Sri Ramakrishna College of Arts & Science, 

Coimbatore, Tamilnadu, India.  
#2Assistant professor, Department of Computer Science with Cognitive Systems, Sri Ramakrishna College of Arts & Science, 

Coimbatore, Tamilnadu, India.  
#3Student of Computer Science with Cognitive Systems, Sri Ramakrishna College of Arts & Science, Coimbatore, Tamilnadu, 

India.  
1 jaithoonbibi@srcas.ac.in, 2uthra@srcas.ac.in, 3poornimaa.shanmuganathan@gmail.com   

Abstract  

This paper presents Wellness Works – Predictive Patient Care Analytics Platform, an intelligent healthcare 
analytics system that integrates patient data management, machine learning prediction, and real-time 
visualization dashboards. The proposed system collects patient health parameters including blood pressure, 
heart rate, blood sugar level, oxygen saturation, and temperature. These parameters are processed using a 
machine learning model to calculate a risk score and classify patients into low, medium, or high-risk 
categories. The platform also integrates Excel-based data storage and Power BI dashboards for visual analytics 
and decision support. The system provides automated alerts for critical patients, allowing doctors to take 
timely medical action. Experimental analysis demonstrates improved efficiency in patient monitoring, better 
risk identification, and enhanced hospital data analytics. The proposed system contributes a scalable 
architecture that integrates predictive healthcare analytics with business intelligence visualization. 
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I. INTRODUCTION  

           Healthcare organizations increasingly rely 
on digital technologies to manage patient 
information and improve medical decision-
making. Hospitals collect large amounts of clinical 
data including vital signs, laboratory results, and 
patient history. However, much of this data is used 
only for record keeping rather than predictive 
analysis. As a result, doctors often identify serious 
health conditions only after symptoms become 
critical. Predictive analytics offers an effective 
approach to improving healthcare management by 
analyzing patient data and identifying patterns 
associated with potential medical risks. Machine 
learning algorithms can process patient health 
parameters and predict possible complications 
before they become severe. This paper presents 
WellnessWorks – Predictive Patient Care 
Analytics Platform, a web-based healthcare system 
designed to support predictive patient monitoring. 
The system collects patient health parameters 
through a user interface and processes them using 

a machine learning model to generate risk 
predictions. The results are displayed through 
interactive dashboards that assist doctors and 
hospital administrators in monitoring patient health 
trends. The platform integrates machine learning, 
automated alerts, and data visualization tools into a 
unified architecture. This integration allows 
healthcare professionals to monitor patients more 
effectively and make data-driven medical 
decisions. 

 
II. RELATED WORK  
 
      Healthcare systems generate large volumes of 
patient data every day, but many hospitals still rely 
on traditional monitoring methods that respond to 
health conditions only after symptoms become 
severe. Predictive analytics can help healthcare 
professionals identify potential medical risks at an 
early stage and improve patient outcomes. 
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A. Predictive Healthcare Systems 

       Several studies have explored the application 
of machine learning techniques in healthcare 
analytics. Predictive models are widely used to 
identify diseases such as heart disease, diabetes, 
and respiratory disorders. Algorithms such as 
decision trees, random forests, and neural networks 
have been applied to analyze patient data and 
predict health risks. 

B. HealthCare Data Visualization 

      Data visualization tools play an important role 
in healthcare analytics. Platforms such as Power BI 
and Tableau enable healthcare professionals to 
analyze patient statistics and identify trends 
through interactive dashboards. Visualization 
helps hospital administrators monitor patient 
distribution, department workload, and medical 
outcomes. 

C. Integrated Healthcare Platforms 

       Modern healthcare systems aim to integrate 
patient data management, predictive analytics, and 
visualization tools into a unified platform. 
However, many existing systems lack seamless 
integration between machine learning predictions 
and clinical workflows. 

Research Gap 

      Existing healthcare analytics systems often 
focus on either predictive models or visualization 
tools separately. Limited research integrates 
patient data collection, machine learning 
prediction, automated alert systems, and business 
intelligence dashboards within a single healthcare 
platform. The proposed system addresses this gap 
by combining predictive analytics with real-time 
hospital data visualization. 

III. PROBLEM STATEMENT 

        Hospital management systems often store 
patient data but do not actively analyze the 
information to predict potential medical risks. This 
limitation creates several operational challenges. 
One major issue is the lack of early detection of 
health complications. Without predictive analytics, 
doctors rely primarily on manual observation and 
periodic check-ups to monitor patient health. 

Another problem is fragmented data analysis. 
Patient data may exist in multiple formats such as 
hospital databases, spreadsheets, and laboratory 
reports, making it difficult to obtain a unified view 
of patient health trends. In addition, hospitals often 
lack automated alert systems to notify doctors 
when patient health parameters exceed safe 
thresholds. This delay in response can lead to 
serious medical complications. These limitations 
highlight the need for a predictive healthcare 
platform that can analyse patient data, identify 
health risks early, and provide real-time insights to 
healthcare professionals. 

 
Fig. 1. Four-layer architectural model of the proposed  
WellnessWorks – Predictive Patient Care Analytics 

Platform (WPCAP). 

IV. PROPOSED SYSTEM ARCHITECTURE 

           The WPCAP platform is designed using a 
modular architecture consisting of multiple 
interconnected layers. The system architecture 
ensures efficient data processing, prediction 
generation, and visualization. The proposed system 
collects patient health parameters including blood 
pressure, heart rate, blood sugar level, oxygen 
saturation, and temperature. These parameters are 
processed using a machine learning model to 
calculate a risk score and classify patients into low, 
medium, or high-risk categories. The platform also 
integrates Excel-based data storage and Power BI 
dashboards for visual analytics and decision 
support. 

The architecture includes the following layers: 

A. Presentation Layer 
B. Application Layer 
C. Data Layer 
D. Analytics Layer 



International Journal of Advanced Multidisciplinary Research and Educational Development 
Volume 2, Issue 2 | March – April 2026 | www.ijamred.com 

ISSN: 3107-6513 

 

 
 

 

197  
  

This layered architecture improves scalability, 
maintainability, and integration with external 
healthcare tools.  

          A layered architecture that enables efficient 
data collection, predictive analysis, and 
visualization of healthcare insights. The 
architecture is structured to ensure modularity, 
scalability, and maintainability while supporting 
the integration of machine learning and analytics 
tools. The system architecture consists of four 
major layers: Presentation Layer, Application 
Layer, Data Layer, and Analytics Layer. Each layer 
performs a specific function within the healthcare 
monitoring workflow. This separation of 
responsibilities improves system performance and 
simplifies maintenance and future enhancements. 
The architecture supports the complete workflow 
of predictive healthcare analytics, starting from 
patient data entry and ending with visualization of 
prediction results through interactive dashboards. 

A. Presentation Layer 

         The presentation layer provides the user 
interface    through which doctors and 
administrators interact with the system. The 
interface is developed using HTML, CSS, and 
JavaScript to provide a responsive and user-
friendly environment. The Presentation Layer 
serves as the user interface of the Wellness Works 
platform. This layer is responsible for facilitating 
interaction between healthcare professionals and 
the system. The interface is developed using 
HTML, CSS, and JavaScript, which provide a 
responsive and interactive web environment. 

          Through this interface, hospital staff can 
perform several tasks such as registering patients, 
entering health parameters, viewing prediction 
results, and monitoring analytics dashboards. The 
interface design focuses on usability and 
accessibility so that doctors and administrators can 
easily navigate the system without requiring 
technical expertise. The presentation layer also 
provides forms for entering patient health 
parameters including blood pressure, heart rate, 
blood sugar levels, oxygen saturation, and body 
temperature. These inputs are validated before 
being transmitted to the backend processing layer 
to ensure data accuracy and reliability. 

Additionally, the interface displays prediction 
results in the form of risk indicators and alert 
notifications, allowing doctors to quickly identify 
patients who require immediate medical attention. 

B. Application Layer 

         The application layer handles the core 
functionality of the system including patient 
registration, data processing, prediction 
generation, and alert management. Business logic 
is implemented within this layer.  

        The Application Layer is responsible for 
implementing the core logic of the WellnessWorks 
platform. This layer processes patient data, 
executes prediction algorithms, manages alerts, 
and coordinates communication between the 
presentation layer and the data layer.  

        The application layer is implemented using 
Python-based backend processing, which supports 
efficient data analysis and machine learning model 
execution. When patient data is submitted through 
the user interface, the application layer validates 
and processes the information before sending it to 
the machine learning model for prediction. 

The application layer also performs tasks such as: 

•Patient data validation 
•Data pre-processing for machine learning models 
•Prediction result generation 
•Risk classification and alert triggering 
• Data transmission to analytics dashboards 

By separating the application logic from the user 
interface and data storage components, the system 
maintains a modular design that supports future 
system upgrades. 

C. Data Layer 

       The data layer is responsible for storing patient 
information and prediction results. Patient records 
are stored in structured datasets such as Excel files 
or databases, which serve as input for the machine 
learning model.  

       The Data Layer is responsible for storing 
patient records, health parameters, prediction 
results, and system logs. In the Wellness Works 
platform, patient data is stored in Excel-based 
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datasets, which serve as the primary data 
repository. Each patient record includes 
demographic information and health parameters 
such as age, blood pressure, heart rate, blood sugar 
level, oxygen level, and temperature. These records 
are structured in tabular format to enable efficient 
data retrieval and processing by the machine 
learning model. 

      The data layer also maintains historical patient 
records, which can be used for trend analysis and 
future machine learning model training. By 
maintaining organized datasets, the system ensures 
that patient information remains accessible for 
analytics and predictive modelling. Furthermore, 
the structured storage format enables seamless 
integration with Power BI, allowing the stored data 
to be directly used for visualization and reporting. 

D. Analytics Layer 

       The analytics layer integrates Power BI 
dashboards to visualize patient statistics and 
prediction outcomes. These dashboards allow 
healthcare professionals to analyze trends, monitor 
risk distribution, and evaluate hospital 
performance.  

       Power BI dashboards display various analytics 
metrics such as: 

•Number of registered patients 
•Distribution of patient risk levels 
•Department-wise patient statistics 
•Trends in patient health parameters 
• Prediction accuracy and system usage 

        These visual dashboards allow hospital 
administrators to monitor patient data in real time 
and identify patterns that may indicate emerging 
health issues. The analytics layer also supports 
data-driven decision-making by presenting 
complex healthcare data in an intuitive visual 
format. As a result, healthcare professionals can 
quickly interpret patient statistics and take 
appropriate medical actions. 

V. IMPLEMENTATION AND TECHNOLOGIES 

The Wellness Works platform is implemented 
using a combination of web development 
technologies, machine learning frameworks, and 

data visualization tools. This integrated technology 
stack ensures that the system can effectively 
perform predictive analytics while maintaining a 
user-friendly interface. 

 
Fig .2. System Workflow Diagram of the proposed  
WellnessWorks – Predictive Patient Care Analytics 

Platform (WPCAP) 

A. Technology Stack 

         The system is developed using a full-stack 
architecture that combines frontend technologies, 
backend processing frameworks, and data analytics 
platforms. The frontend interface is developed 
using HTML, CSS, and JavaScript. These 
technologies provide a responsive layout and 
enable dynamic interaction between users and the 
system. 

         The backend processing layer is implemented 
using Python, which provides powerful libraries 
such as Pandas, NumPy, and Scikit-learn for data 
processing and machine learning. Python is widely 
used in healthcare analytics due to its extensive 
support for statistical modeling and predictive 
analysis. The machine learning model used in the 
system is based on the Random Forest algorithm, 
which is well suited for classification problems 
involving healthcare data. Random Forest 
combines multiple decision trees to generate 
accurate predictions while reducing overfitting. 

       The data storage system uses Excel-based 
datasets, which provide a structured and easily 
accessible data format. These datasets serve as 
input for both machine learning predictions and 
Power BI analytics.  Finally, Microsoft Power BI 
is integrated into the platform to generate 
interactive dashboards that visualize patient 
statistics and system analytics. 
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B. Security Measures 

        Security is a critical consideration in 
healthcare systems because patient data contains 
sensitive medical information. The Wellness 
Works platform incorporates several security 
measures to ensure data protection and privacy. 

        Access to the system is restricted through 
authentication mechanisms, allowing only 
authorized healthcare personnel to access patient 
records. User authentication helps prevent 
unauthorized access and ensures that patient 
information remains confidential.  Additionally, 
the system performs input validation to ensure that 
all entered data conforms to expected formats. This 
prevents invalid or malicious inputs from affecting 
the system. 

        Data storage is organized in a structured 
format, and access permissions are controlled to 
ensure that sensitive information is accessible only 
to authorized users such as doctors and 
administrators. 

        These security measures collectively ensure 
that patient data is handled responsibly and in 
compliance with healthcare data management 
principles. 

C. Prediction Model 

        The predictive component of the Wellness 
Works platform uses a Random Forest machine 
learning algorithm to classify patient health risks. 

        Random Forest is an ensemble learning 
technique that constructs multiple decision trees 
during training and produces predictions based on 
the majority vote of those trees. This approach 
improves prediction accuracy and reduces the 
likelihood of overfitting. 

       The machine learning model uses patient 
health parameters as input features, including: 

•Age 
•Blood pressure 
•Heart rate 
•Blood sugar level 
• Oxygen saturation 
• Body temperature 

      These parameters are analysed to generate a 
risk score, which represents the likelihood of a 
patient experiencing a medical complication. 

     Based on the calculated risk score, patients are 
classified into three categories: 

• Low Risk 
• Medium Risk 
• High Risk 

     Patients identified as high risk trigger automatic 
alerts within the system, allowing doctors to 
respond quickly and provide appropriate medical 
care. 

VI. RESULTS AND DISCUSSION 

         The proposed Wellness Works platform was 
evaluated using simulated patient data to assess its 
effectiveness in predictive healthcare monitoring. 
The evaluation focused on prediction accuracy, 
system performance, and usability for healthcare 
professionals.  

 

Fig.3. Layered architecture of the proposed Wellness Works 
Predictive Patient Care Analytics Platform. 

A. Quantitative Analysis 

        The machine learning model was tested using 
multiple sets of patient health parameters to 
evaluate its prediction capability. The model 
successfully classified patients into appropriate 
risk categories based on their health indicators. 
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        Experimental results show that the Random 
Forest model achieved a high level of prediction 
accuracy when identifying high-risk patients. This 
demonstrates the effectiveness of machine learning 
techniques in analyzing healthcare data. The 
system also successfully generated alerts for 
patients whose health parameters exceeded 
predefined risk thresholds. These alerts allow 
doctors to quickly identify critical cases and take 
preventive action. 

         In addition, the Power BI dashboards 
provided clear visualization of patient data, 
enabling healthcare professionals to monitor trends 
and analyze patient statistics effectively. 

B. Performance Evaluation 

         Performance evaluation was conducted to 
analyse the usability and efficiency of the Wellness 
Works platform. The results indicate that the 
system significantly improves the efficiency of 
patient monitoring compared to traditional hospital 
data management methods. The centralized 
platform eliminates the need for manual data 
analysis by automatically processing patient 
information and generating predictions. This 
reduces the workload of healthcare professionals 
and allows doctors to focus more on patient care. 

          The integration of machine learning 
prediction with data visualization dashboards also 
enhances decision-making capabilities. Doctors 
can quickly identify patterns in patient health data 
and monitor trends over time. Overall, the 
performance evaluation confirms that the Wellness 
Works platform improves healthcare monitoring 
efficiency, supports early risk detection, and 
provides valuable analytics for hospital 
management. 

VII. CONCLUSION 

        The Wellness Works Predictive Patient Care 
Analytics Platform presents a comprehensive 
solution for predictive healthcare monitoring and 
hospital data analytics. The system integrates 
patient data management, machine learning 
prediction, and interactive visualization 
dashboards into a unified healthcare platform. 

        By analyzing patient health parameters using 
machine learning algorithms, the system can 
identify potential health risks before they become 
critical. This proactive approach allows doctors to 
take preventive medical actions and improve 
patient outcomes. The integration of Power BI 
dashboards further enhances the system by 
providing visual insights into patient statistics and 
healthcare trends. These analytics capabilities 
support informed decision-making for both doctors 
and hospital administrators. 

        The proposed system demonstrates the 
potential of predictive analytics in improving 
healthcare services and optimizing hospital 
operations. By combining machine learning, 
automated alerts, and business intelligence 
visualization, the Wellness Works platform 
contributes to the advancement of intelligent 
healthcare management systems. 

VIII. FUTURE WORK 

         Future improvements to the system may 
include integrating real-time health monitoring 
devices such as wearable sensors and IoT medical 
equipment. 

        Another potential enhancement is the 
implementation of deep learning models to 
improve prediction accuracy and detect more 
complex health patterns. 

        Cloud-based deployment could also be 
explored to enable large-scale healthcare data 
processing and remote hospital monitoring. 

REFERENCES 

[1]T. M. Mitchell, Machine Learning, McGraw-
Hill  Education, 1997. 

[2]J. Han, M. Kamber, and J. Pei, Data Mining: 
Concepts and Techniques, Morgan Kaufmann 
Publishers, 2011. 

[3]D. K. Goldenberg, J. M. Page, and M. A. Nevin, 
“Predictive analytics in healthcare: Opportunities 
and challenges,” Health Informatics Journal, vol. 
23, no. 2, pp. 101–112, 2019. 



International Journal of Advanced Multidisciplinary Research and Educational Development 
Volume 2, Issue 2 | March – April 2026 | www.ijamred.com 

ISSN: 3107-6513 

 

 
 

 

201  
  

[4]S. Reddy and V. Kumar, “Machine learning 
approaches for healthcare data analytics,” IEEE 
Access, vol. 8, pp. 190–210, 2020. 

[5]World Health Organization, “Digital Health and 
Predictive Healthcare Systems,” WHO Report, 
2022. 

[6]F. Chollet, Deep Learning with Python, 
Manning Publications, 2018. 

[7]Microsoft Corporation, “Power BI 
Documentation,” Microsoft Learn, 2024. 

[8]L. Breiman, “Random Forests,” Machine 
Learning Journal, vol. 45, no. 1, pp. 5–32, 2001. 

[9]T. Davenport and R. Kalakota, “The potential 
for artificial intelligence in healthcare,” Future 
Healthcare Journal, vol. 6, no. 2, pp. 94–98, 2019. 

[10]J. Esteva et al., “A guide to deep learning in 
healthcare,” Nature Medicine, vol. 25, pp. 24–29, 
2019




