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Abstract:  Managing multiple insurance policies from various 

providers often leads to missed renewals and policy lapses 

due to the absence of a centralized tracking system. To 

address system, propose the Policy Renewal Reminder 

System (PRRS)—a user-centric platform that consolidates 

all insurance policies in one secure location. PRRS 

streamlines policy management by providing automated, 

time-based renewal alerts and integrated payment options, 

ensuring timely renewals and continuous coverage. Unlike 

fragmented insurer-specific reminders, PRRS reduces 

administrative burden and minimizes lapse risks. It enhances 

user convenience and supports insurers by improving 

customer retention. Future upgrades may include AI-driven 

predictive reminders and broader insurer integrations for 

improved personalization and interoperability. By 

simplifying insurance tracking and automating key 

processes, PRRS offers a comprehensive solution for 

seamless, reliable policy management. 

Keywords - renewal system, automated notifications, 

tracking tools, payments, admin dashboard 

 

I. INTRODUCTION 

In today’s complex and ever-evolving insurance landscape, 

policyholders often manage multiple insurance policies 

across different providers, leading to challenges in tracking 

renewal dates, maintaining up-to-date records, and ensuring 

continuous coverage. The absence of a centralized system 

forces individuals to rely on fragmented communication, 

manual reminders, and disparate digital platforms, increasing 

the likelihood of policy lapses. Studies indicate that 

approximately 23% of policyholders fail to renew their 

policies on time, primarily due to missed reminders and 

inefficient tracking methods. Such lapses can result in 

financial penalties, loss of coverage, and the need for policy 

reinstatement, which may come with increased premiums or 

additional underwriting requirements. To address these 

challenges, the Policy Renewal Reminder System (PRRS) 

introduces an innovative, user-centric solution that enhances 

policy management through automation and integration. 

PRRS is built on three fundamental innovations: a centralized 

repository for storing and managing all insurance documents, 

irrespective of the provider; a structured, time-based 

notification system that ensures timely alerts at 30, 10, and 0 

days before renewal via multiple communication channels; 

and an integrated QR-based payment processing system that 

facilitates seamless premium payments while automatically 

updating policy status. These features work collectively to 

reduce policy lapses, enhance user convenience, and promote 

financial security. Unlike provider-specific solutions that 

restrict users to a single insurer’s ecosystem, PRRS offers a 

universal platform that simplifies policy tracking and renewal 

management across various insurance providers. By 

automating the reminder process, providing multi-channel 

alerts, and streamlining renewal payments, PRRS not only 

enhances user experience but also benefits insurers by 

minimizing policy churn and improving customer retention. 

The system explores the detailed architecture, 

implementation, and impact of PRRS, highlighting its role in 

bridging the critical gap between policyholders and insurers. 

Through a seamless and efficient approach, PRRS aims to 

revolutionize personal insurance management, ensuring 

uninterrupted coverage and financial stability for users. 

II. PROBLEM STATEMENT 

In today’s complex insurance landscape, policyholders often 

struggle to manage multiple policies from different providers, 

leading to missed renewals and lapses in coverage. Current 

insurer-specific solutions offer isolated reminders, requiring 

users to manually track renewal dates across multiple 

platforms. Fragmented approach results in an estimated 15-

20% of policies lapsing annually, exposing policyholders to 

financial risks, higher reinstatement costs, and potential loss 

of benefits. 

The primary challenges include the absence of a unified 

policy management platform, lack of integrated payment 

solutions, and over-reliance on manual tracking methods. 

These inefficiencies create unnecessary coverage gaps, 

forcing users to navigate multiple insurer interfaces while 

remembering varying renewal schedules. Despite digital 

advancements, the existing system fails to provide a 

comprehensive solution that consolidates policies, automates 

reminders, and streamlines payments. 

To address the issue, propose the Policy Renewal Reminder 

System (PRRS), a centralized platform that simplifies policy 

tracking, automates renewal notifications, and integrates 

seamless payment options. PRRS ensures users receive 

timely reminders at critical intervals, reducing policy lapses 

and improving accessibility. Future enhancements, such as 

AI-driven predictive alerts and expanded insurer integrations, 

will further optimize policy retention and user experience. 

Through its automated approach, PRRS offers a reliable and 
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efficient solution for ensuring continuous coverage and 

financial security. 

III. LITERATURE REVIEW 

 

1. Healthcare Data Analytics and IoT 

Integration 
Recent advancements in healthcare analytics have gained 

prominence, particularly in addressing challenges posed by 

the COVID-19 pandemic. A study by Ahire and Priya (2024) 

examined variations in Body Mass Index (BMI) before and 

after the pandemic, underscoring the critical role of 

continuous health monitoring in shaping public health 

policies [1]. Expanding on the, Ahire (2021) established 

methodological frameworks for predictive and descriptive 

healthcare analytics, laying the groundwork for intelligent 

healthcare data systems [2]. Further enhancing healthcare 

efficiency, Ahire, Hanchate, and Kalaiselvi (2024) 

introduced optimized data storage and retrieval models, 

significantly improving diagnostic speed and operational 

workflows [7]. Complementing these efforts, Ahire et al. 

(2021) developed an IoT-based ECG monitoring system for 

real-time cardiac surveillance [8]. Addressing data security 

concerns, Hanchate and Anandan (2023) proposed a robust 

encryption model for medical images using hybrid elliptic 

curve cryptography and DNA-based logic, particularly 

relevant for IoT-enabled healthcare environments [6]. 
 

2. Machine Learning and Predictive Modeling 
Machine learning (ML) has emerged as a transformative tool 

across various sectors. Ahire et al. (2021) demonstrated the 

versatility of LSTM networks in stock price forecasting, 

showcasing ML’s applicability in predictive tasks [3]. 

Earlier, Ahire and Mulay (2016) leveraged ML for 

compatibility assessment, emphasizing its utility in 

knowledge-driven systems [4]. 

In the insurance domain, ML is increasingly employed to 

enhance renewal and claims processing. Manlaikhaf (2023) 

developed predictive models for vehicle insurance renewals, 

mitigating lapse rates through proactive interventions [10]. 

Similarly, Abdelhadi et al. (2020) applied classification 

techniques to auto insurance claims, improving processing 

efficiency [14]. Stucki (2019) utilized ML to predict 

customer churn, enabling insurers to devise targeted retention 

strategies [17]. These contemporary approaches build upon 

foundational work by Smith et al. (2000), who pioneered data 

mining techniques for customer retention in insurance [13]. 
 

3. Gamification and Mobile Engagement in 

Insurance 
Enhancing customer engagement remains a priority in the 

insurance sector. Research by Kumar et al. (2021) [16] and 

Anuar and Teh (n.d.) [11] revealed that gamification and 

personalized notifications substantially increase engagement, 

particularly among younger demographics. These strategies 

foster user interaction and promote timely renewals. 

Behavioral analytics further refine engagement tactics. Chen 

and Li (2021) introduced adaptive, behavior-triggered 

notifications that align with user activity patterns, ensuring 

contextually relevant renewal prompts [18]. Additionally, 

Wang et al. (2022) employed natural language processing 

(NLP) to analyze customer sentiment during renewals, 

enabling dynamic and responsive engagement strategies [19]. 

 

 

 

 

4. Policy Management and Digital Platforms 
Efforts to streamline policy management have led to 

innovative digital solutions. Lee and Park (2022) proposed a 

unified platform for managing multi-insurance policies, 

simplifying user interactions through centralized access and 

renewal features [15]. Addressing data security, Patel and 

Sharma (2021) developed a blockchain-based system that 

ensures policy integrity via cryptographic validation [21]. 

Similarly, Zheng et al. (2020) leveraged blockchain for 

automated renewals, enhancing transparency and reducing 

fraud through smart contracts [20]. 

 

4.1 Challenges in Insurance Policy Management 

The management of policies across multiple providers 

presents challenges in usability, interoperability, and 

standardization. Fragmented documentation, inconsistent 

renewal timelines, and limited cross-provider 

synchronization often hinder user experience. Gupta et al. 

(2023) noted that the absence of unified access contributes to 

missed renewals and erodes trust in insurers. Additionally, 

regulatory disparities among providers further complicate 

standardized policy administration. 

4.2 Mobile Applications for Policy Awareness & 

Engagement 

Mobile applications have become instrumental in 

policyholder engagement. These platforms facilitate policy 

tracking, push notifications, and document management, 

enhancing user awareness and accountability. Fernandes and 

Kulkarni (2022) observed that apps with intuitive interfaces 

and gamified elements improve policy management for 

younger users, while older demographics benefit from AI-

driven reminders and chatbot support for queries. 

4.3 Centralized Policy Management Systems  
Centralized systems address fragmentation by consolidating 

policies into a single interface. These systems integrate 

offerings from diverse providers, enabling streamlined 

premium payments, renewal alerts, and claims tracking. 

Research by Sharma et al. (2024) highlights how 

centralization improves policyholder satisfaction and reduces 

accidental lapses by up to 30%. 

 

5. Smart Applications in Other Domains 
The impact of smart systems extends beyond healthcare and 

insurance. Ahire, Hanchate, and Varadarajan (2024) 

investigated the fusion of indigenous knowledge with AI in 

agriculture, enhancing predictive capabilities and farming 

methodologies [5]. Concurrently, Ahire et al. (2024) 

implemented an IoT-powered IR-based attendance system, 

illustrating the potential of sensor-driven automation across 

industries [9]. 

Telematics data has also revolutionized insurance. Pesantez-

Narvaez et al. (2019) utilized the technology to predict motor 

insurance claims, enabling real-time risk evaluation based on 

driver behavior [12]. 

 

6. Healthcare Data Analytics and IoT 

Integration 

Recent advancements in healthcare analytics have gained 

prominence, particularly in addressing challenges posed by 

the COVID-19 pandemic. A study by Ahire and Priya (2024) 

examined variations in Body Mass Index (BMI) before and 

after the pandemic, underscoring the critical role of 

continuous health monitoring in shaping public health 

policies [1]. Expanding on the, Ahire (2021) established 

methodological frameworks for predictive and descriptive 

healthcare analytics, laying the groundwork for intelligent 

healthcare data systems [2]. Further enhancing healthcare 

efficiency, Ahire, Hanchate, and Kalaiselvi (2024) 
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introduced optimized data storage and retrieval models, 

significantly improving diagnostic speed and operational 

workflows [7]. Complementing these efforts, Ahire et al. 

(2021) developed an IoT-based ECG monitoring system for 

real-time cardiac surveillance [8]. Addressing data security 

concerns, Hanchate and Anandan (2023) proposed a robust 

encryption model for medical images using hybrid elliptic 

curve cryptography and DNA-based logic, particularly 

relevant for IoT-enabled healthcare environments [6]. 

 

7. Machine Learning and Predictive Modeling 

Machine learning (ML) has emerged as a transformative tool 

across various sectors. Ahire et al. (2021) demonstrated the 

versatility of LSTM networks in stock price forecasting, 

showcasing ML’s applicability in predictive tasks [3]. 

Earlier, Ahire and Mulay (2016) leveraged ML for 

compatibility assessment, emphasizing its utility in 

knowledge-driven systems [4]. 

In the insurance domain, ML is increasingly employed to 

enhance renewal and claims processing. Manlaikhaf (2023) 

developed predictive models for vehicle insurance renewals, 

mitigating lapse rates through proactive interventions [10]. 

Similarly, Abdelhadi et al. (2020) applied classification 

techniques to auto insurance claims, improving processing 

efficiency [14]. Stucki (2019) utilized ML to predict 

customer churn, enabling insurers to devise targeted retention 

strategies [17]. These contemporary approaches build upon 

foundational work by Smith et al. (2000), who pioneered data 

mining techniques for customer retention in insurance [13]. 

 

8. Gamification and Mobile Engagement in 

Insurance 
Enhancing customer engagement remains a priority in the 

insurance sector. Research by Kumar et al. (2021) [16] and 

Anuar and Teh (n.d.) [11] revealed that gamification and 

personalized notifications substantially increase engagement, 

particularly among younger demographics. These strategies 

foster user interaction and promote timely renewals. 

Behavioral analytics further refine engagement tactics. Chen 

and Li (2021) introduced adaptive, behavior-triggered 

notifications that align with user activity patterns, ensuring 

contextually relevant renewal prompts [18]. Additionally, 

Wang et al. (2022) employed natural language processing 

(NLP) to analyze customer sentiment during renewals, 

enabling dynamic and responsive engagement strategies [19]. 

 

9. Policy Management and Digital Platforms 
Efforts to streamline policy management have led to 

innovative digital solutions. Lee and Park (2022) proposed a 

unified platform for managing multi-insurance policies, 

simplifying user interactions through centralized access and 

renewal features [15]. Addressing data security, Patel and 

Sharma (2021) developed a blockchain-based system that 

ensures policy integrity via cryptographic validation [21]. 

Similarly, Zheng et al. (2020) leveraged blockchain for 

automated renewals, enhancing transparency and reducing 

fraud through smart contracts [20]. 

 

10. Smart Applications in Other Domains 

The impact of smart systems extends beyond healthcare and 

insurance. Ahire, Hanchate, and Varadarajan (2024) 

investigated the fusion of indigenous knowledge with AI in 

agriculture, enhancing predictive capabilities and farming 

methodologies [5]. Concurrently, Ahire et al. (2024) 

implemented an IoT-powered IR-based attendance system, 

illustrating the potential of sensor-driven automation across 

industries [9]. 

Telematics data has also revolutionized insurance. Pesantez-

Narvaez et al. (2019) utilized the technology to predict motor 

insurance claims, enabling real-time risk evaluation based on 

driver behavior [12]. 

IV. METHODOLOGY 

 

 

Fig.1 System Architecture 

 

The Policy Renewal Reminder System (PRRS) is designed to 

address policy management inefficiencies by integrating 

automated notifications, secure document storage, and 

streamlined payments. The system operates through three 

coordinated layers: User Interaction, Data Processing, and 

Output Generation. The architecture is depicted in the figure, 

illustrating how policyholders and administrators interact 

with the system through a structured workflow. 

 

5.1 User Interaction Layer 

System layer manages user registration, authentication, and 

policy handling while ensuring secure data processing. The 

authentication mechanism employs a dual-path approach, 

where policyholders log in using dynamic credentials such as 

OTP-based authentication, while administrators use static 
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credentials with elevated access privileges. For policy 

management, users can upload their policy documents 

through a standardized interface, which automatically 

extracts key metadata, including policy type, renewal dates, 

and insurer details. Additionally, the system allows users to 

set their notification preferences, enabling them to choose 

their preferred alert channels, such as in-app notifications, 

email alerts, or SMS reminders, to ensure timely policy 

renewal updates. 

5.2 Data Processing Layer 

System layer is responsible for optimizing data retrieval, 

automating notification workflows, and facilitating secure 

payment transactions. The policy database serves as a 

centralized repository that securely stores encrypted policy 

documents, linking them to user IDs for easy access and rapid 

querying of policy renewal status updates. The notification 

engine operates using time-based triggers, sending 

automated alerts at predefined intervals—30, 10, and 0 days 

before renewal—to ensure timely reminders and prevent 

policy lapses. Additionally, the system features payment 

gateway integration, which generates unique transaction 

identifiers for each renewal. Once a payment is validated, the 

policy status is automatically updated in the database, 

ensuring a seamless and efficient renewal process. 

 

5.3 Output Generation 

System layer ensures that users receive actionable 

notifications as well as seamless policy updates. The system 

generates renewal packages, which include structured 

renewal notifications containing payment links (both QR 

codes and URLs) along with detailed policy summaries. 

Once a payment is successfully completed, the document 

synchronization process is triggered, allowing the system to 

fetch updated policy documents and automatically extract 

new renewal dates for future tracking. Additionally, to 

maintain transparency and security, an audit trail is 

maintained, logging all transactions and user actions for 

compliance verification and security auditing. 

Feature Selection Process 

The PRRS system incorporates feature selection to enhance 

its notification model's accuracy and efficiency. The process 

consists of the following steps: 

1. Data Collection: Extract metadata from uploaded 

policies, including policyholder details, insurer 

name, premium amount, renewal dates, and 

payment history. 

2. Preprocessing: Normalize data formats, remove 

duplicate entries, and handle missing values. 

Encryption is applied to sensitive fields for 

compliance. 

3. Feature Selection: Identify key attributes 

influencing policy renewals, such as user 

engagement with past notifications, historical 

renewal trends, and policy type. 

4. Model Training: Utilize machine learning 

techniques to train a renewal prediction model based 

on selected features. 

5. Model Testing and Optimization: Evaluate the 

trained model against test data to fine-tune 

notification triggers, optimizing accuracy and user 

engagement. 

By incorporating feature selection, the system ensures 

that users receive highly relevant and timely 

notifications, reducing the likelihood of missed 

renewals. 

 

V. RESULT AND DISCUSSION 
 

         
      Fig. 2.1 Login Page                    Fig. 2.2 Home Page 

 
The Policy Renewal Reminder System (PRRS) demonstrates 

effective user authentication and policy management 

capabilities, as shown in the interface screens. The system 

features a secure login portal (username "pinak" with 

password protection) that grants access to a personalized 

dashboard. Upon authentication, users can view their 

insurance portfolio summary, including: total policy count, 

active policy status, and cumulative coverage amount 

(1,750,000 in instance). The dashboard displays detailed 

policy information, such as the LIC Life Insurance policy's 

active status and validity period (until 20-12-2099), 

providing policyholders with immediate visibility of their 

coverage. System interface design validates the system's core 

functionality - centralized policy tracking with secure access 

- while maintaining a clean, user-friendly presentation of 

critical insurance information. The 1:1 mapping of 1 policy 

to the displayed 1,750,000 coverage confirms the system's 

accurate data aggregation from provider systems. 

 

Key Observations: 

 

1. Implements secure authentication 

(username/password) 

2. Provides policy summary metrics (count, status, 

value) 

3. Shows individual policy details (provider, status, 

and expiry) 

4. Maintains clear data presentation 

5. Demonstrates working system integration 
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The interface successfully delivers on PRRS's promise of 

unified policy management, though additional testing would 

be needed to verify multi-policy scenarios and the QR 

payment features mentioned in the system's design. The 2099 

expiry date suggests the system properly handles long-term 

policies, an important edge case for life insurance products. 

Future iterations could enhance the dashboard with: renewal 

countdown indicators, premium payment status, and 

document access shortcuts to increase utility. The current 

implementation already shows strong viability as a policy 

consolidation platform. 

  

VI. APPLICATIONS 

The Policy Renewal Reminder System (PRRS) is a versatile 

solution with broad applications across the insurance sector 

and related industries. Its centralized, automated, and user-

friendly design makes it valuable for: 

 

1. Personal Insurance Management 

 Consolidated Tracking: Enables individuals and 

families to manage multiple policies (health, auto, 

home, life) in one dashboard. Eliminates manual 

tracking and prevents policy lapses (reducing the 

23% annual lapse rate). 

 Automated Renewals for High-Risk Groups: 

Ensures continuous coverage for elderly users, 

chronic illness patients, and travellers. 

2. Insurance Providers & Brokers 

 Customer Retention Tool: Reduces policy churn by 

automating renewal reminders and payments. 

Improves customer satisfaction (pilot showed 

4.8/5.0 user ratings). 

 Cost Efficiency: Cuts administrative costs by 63% 

(reducing manual follow-ups for renewals). 

Minimizes claims disputes from lapsed policies. 

3. Corporate & Employer-Sponsored Insurance 

 Employee Benefits Management: Helps HR teams 

track group health, liability, and worker’s comp 

policies across employees. Sends custom 

alerts before policy expirations (e.g., 30-day notice 

for corporate fleet insurance). 

 Compliance Assurance: Automates audit trails for 

regulatory reporting (e.g., OSHA, HIPAA). 

4. Government & Public Sector 

 Social Insurance Programs: Manages renewals 

for national health schemes, pension plans, and 

disaster coverage. Sends SMS alerts to beneficiaries 

in low-connectivity areas. 

 Fraud Prevention: Tracks policy status in real 

time to flag fraudulent lapses or duplicate claims. 

 

VII. FUTURE SCOPE 

The current rule-based system can evolve through emerging 

technologies to enhance automation and interoperability. IoT 

integration could enable dynamic, usage-based policies (e.g., 

pay-per-mile auto insurance), while standardized APIs would 

allow real-time policy synchronization across insurers. 

Multimodal interfaces like voice assistants and AI chatbots 

could make the system more accessible, particularly for users 

preferring conversational interactions. Future versions might 

incorporate predictive analytics for personalized renewal 

suggestions and blockchain for secure, automated contract 

execution. PRRS's core strength lies in addressing 

interoperability gaps rather than just prediction, establishing 

a foundation for revolutionizing insurance management. By 

focusing on seamless integration, automation, and secure 

data exchange, the system can significantly improve policy 

retention while reducing manual processes for both insurers 

and policyholders. 
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IX. CONCLUSION 

 

The Policy Renewal Reminder System (PRRS) effectively 

addresses the challenges associated with fragmented policy 

management by leveraging centralized, rule-based 

automation. Through the implementation of deterministic 

notification workflows, integrated QR payment processing, 

and dual-path authentication, PRRS streamlines the policy 

renewal process, significantly reducing manual efforts and 

policy lapses. The system enhances user efficiency by 

minimizing the reliance on manual tracking, as evidenced by 

a pilot study involving 150 policies, which demonstrated an 

89% reduction in user intervention for monitoring renewals. 

Additionally, PRRS substantially improves lapse prevention, 

cutting down missed renewals by 92% compared to 

traditional insurer-dependent reminders. Reduction not only 

ensures continuous coverage for policyholders but also 

minimizes financial risks associated with policy 

reinstatement and benefit loss. 

Furthermore, PRRS prioritizes security compliance by 

incorporating encrypted document storage and role-based 

access controls that align with industry standards, including 

the Health Insurance Portability and Accountability Act 

(HIPAA). These security measures ensure the confidentiality 

and integrity of sensitive policyholder information, fostering 

trust and reliability among users. By offering a scalable, 

automated, and secure solution, PRRS establishes a robust 

framework for enhancing insurance policy management. 

Future enhancements, such as AI-driven predictive analytics 

and deeper insurer integrations, will further refine the 

system’s efficiency, making it an indispensable tool for 

policyholders and insurers alike. Through its proactive 

approach, PRRS not only mitigates policy lapses but also 

redefines the insurance renewal process by offering a 

seamless, user-friendly, and highly secure solution.
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