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Abstract: The rapid digitalization of healthcare systems has improved medical service accessibility and operational
efficiency; however, prescription fraud remains a significant challenge affecting patient safety, regulatory compliance,
and pharmaceutical accountability. Traditional paper-based prescriptions are highly vulnerable to duplication, tampering,
unauthorized reuse, and identity misuse, resulting in medication abuse and financial loss. To address these challenges,
this paper proposes a Smart QR-Based Prescription Fraud Prevention System, an intelligent and secure digital
platform designed to authenticate prescriptions, prevent duplication, and ensure transparent medication dispensing.

The proposed system integrates QR code technology, secure backend validation, role-based access control, and real-time
verification mechanisms to create a trustworthy prescription management ecosystem. QR codes generated by authorized
doctors encode unique prescription identifiers linked to centralized records, enabling pharmacists to validate authenticity
through scanning. The system also incorporates duplicate detection logic, audit logging, and automated alert mechanisms
to identify suspicious prescription reuse attempts.

Additionally, the platform supports secure patient record management, real-time prescription tracking, role-based
dashboards for doctors and pharmacists, and centralized monitoring for administrators. Experimental implementation
demonstrates that the proposed system significantly enhances prescription authenticity, reduces fraudulent dispensing
attempts, improves operational transparency, and strengthens healthcare trust relationships. The Smart QR-Based
Prescription Fraud Prevention System provides a scalable and cost-effective solution for modern healthcare environments
aiming to combat prescription fraud and enhance digital healthcare security.

Keywords: QR Code, Prescription Fraud Prevention, Digital Prescription, Healthcare Security, Authentication System,
Duplicate Detection, Role-Based Access Control, Pharmacy Verification, Medical Data Integrity, Healthcare Digitization.

L. INTRODUCTION

The healthcare industry has experienced rapid digital transformation with the adoption of electronic health records,
telemedicine platforms, and automated pharmacy systems. Despite these advancements, prescription fraud continues to
be a critical challenge impacting patient safety, medication misuse prevention, and healthcare accountability. Traditional
paper prescriptions are susceptible to forgery, duplication, unauthorized modification, and identity misuse, leading to
serious clinical and financial consequences.

Prescription fraud not only contributes to drug abuse and regulatory violations but also undermines trust between
healthcare providers, pharmacies, and patients. The absence of real-time verification mechanisms and secure prescription
authentication frameworks further exacerbates the problem. Healthcare institutions require intelligent solutions capable
of ensuring prescription authenticity, preventing duplication, and maintaining secure audit trails for regulatory
compliance.

QR code technology has emerged as a promising solution for secure information encoding and rapid data retrieval. When
integrated with centralized databases and role-based authentication systems, QR codes can enable real-time prescription
validation and tamper detection. By embedding unique prescription identifiers within QR codes, healthcare systems can
establish secure verification workflows between doctors and pharmacists.

To address these challenges, this paper proposes a Smart QR-Based Prescription Fraud Prevention System, an

intelligent digital platform integrating QR-based prescription generation, secure backend validation, duplicate detection
mechanisms, and real-time pharmacy verification. The system enables doctors to generate authenticated digital
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prescriptions, pharmacists to verify authenticity through scanning, and administrators to monitor prescription usage
patterns, thereby enhancing prescription security, transparency, and operational efficiency.

II. LITERATURE SURVEY

2.1 Digital Prescription Systems

Digital prescription systems have been widely adopted to replace traditional paper prescriptions and improve healthcare
workflow efficiency. These systems enable electronic prescription generation, storage, and transmission between
healthcare providers and pharmacies. Although digital prescription platforms enhance accessibility and record
management, many existing implementations lack robust fraud detection mechanisms and real-time verification features,
making them vulnerable to unauthorized access and prescription reuse.

2.2 QR Code-Based Authentication Systems

QR codes have been extensively utilized for authentication and information retrieval across various domains, including
healthcare, logistics, and payment systems. QR-based healthcare applications enable quick access to patient data and
prescription details through encoded identifiers. However, conventional QR implementations often rely on static data
encoding without centralized validation, limiting their effectiveness in detecting duplication or fraudulent reuse.

2.3 Healthcare Fraud Detection Systems

Healthcare fraud detection research primarily focuses on insurance fraud analytics, anomaly detection using machine
learning, and data auditing frameworks. These approaches improve financial fraud monitoring but provide limited support
for prescription authentication and pharmacy-level verification workflows. The lack of integrated QR-based validation
and real-time duplication detection mechanisms remains a significant limitation.

2.4 Research Gap and Motivation

The literature indicates that existing solutions address digital prescriptions, QR authentication, and healthcare fraud
detection independently, but fail to provide an integrated platform combining secure QR prescription generation,
centralized validation, duplicate detection, and role-based verification. This research gap motivates the development of
the proposed Smart QR-Based Prescription Fraud Prevention System, which integrates these capabilities into a unified
secure prescription management framework.

III. SYSTEM ARCHITECTURE

The system architecture of the Smart QR-Based Prescription Fraud Prevention System follows a multi-layer modular
design to ensure secure prescription generation, authentication, validation, and monitoring. The architecture includes
doctor interfaces for prescription creation, pharmacist modules for QR verification, centralized backend services for
validation, and administrative dashboards for monitoring system activity.
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Fig 3.1 System Architecture
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3.2 Modules of the Proposed System

The proposed Smart QR-Based Prescription Fraud Prevention System is designed using a modular architecture to ensure
scalability, security, real-time prescription verification, and efficient healthcare service delivery. Each module performs
a specific function and interacts seamlessly with other components to provide an integrated and secure prescription
management platform. The major modules of the proposed system include the User Module, Doctor Module, Pharmacist
Module, QR Generation Module, Fraud Detection Module, Authentication Module, and Administrative Monitoring
Module.

Module Technologies Used Description

User Module React, Authentication Epables patients to view prescriptions and medical
APIs history

Doctor Module Web Interface, Backend ||Allows doctors to create prescriptions and generate
APIs QR codes

Pharmacist Module (|QR Scanner, APIs Validates prescriptions and detects duplication

Dashboard, Database

Admin Module APIs Monitors system activity and fraud alerts
I\Q/Ilf)(glsle:eratlon Python QR Library Generates unique prescription QR codes

Fraud Detection

Module Backend Validation Logic [|Detects duplicate usage and unauthorized attempts

Database Module PostgreSQL Stores prescriptions, logs, and user data

Table 3.2.1 Module

3.3 Key Features

The proposed Smart QR-Based Prescription Fraud Prevention System introduces innovative mechanisms to address
the limitations of traditional prescription management approaches. By integrating QR-based authentication, centralized
validation, and role-based access control, the system ensures secure prescription generation, real-time verification, and
effective fraud detection. This approach enhances prescription integrity, prevents duplication, and improves trust between
doctors, pharmacists, and patients.

‘Feature HTechnology Used HDescription ‘
‘Secure QR Prescription HPython QR HUnique QR for each prescription ‘
‘Duplicate Detection HBackend Logic HDetectS reuse attempts ‘
lRole-Based Access HJWT Auth HDoctor, Pharmacist, Admin roles ‘
‘Real-time Verification HREST APIs Hlnstant pharmacy validation ‘
|Audit Logging ||PostgreSQL ||Tracks all activities |
|Fraud Alerts ||Email/N otification ||Automatic alert generation |
|Prescription History ||Database ||Patient prescription tracking |

Table 3.3.1 Key Features

3.4 Workflow

The workflow of the Smart QR-Based Prescription Fraud Prevention System describes the step-by-step operational
sequence starting from prescription creation to pharmacy verification and fraud detection. The system integrates secure
authentication, QR-based prescription generation, centralized validation, and duplicate detection mechanisms to ensure
reliable prescription management. This structured workflow ensures secure data exchange, fast verification, and effective
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prevention of prescription misuse.Initially, the doctor registers and logs into the system through secure authentication,
ensuring authorized access. The doctor then creates a digital prescription containing patient and medication details, which
are securely stored in the database and encoded into a unique QR code. At the pharmacy, the pharmacist scans the QR
code to retrieve prescription information and verify authenticity through backend validation. If the prescription is unused,
the system allows dispensing and updates its status; otherwise, duplicate detection mechanisms trigger alerts and log
suspicious activity. All prescription transactions and verification events are securely recorded for administrative
monitoring and audit purposes..
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‘ Process Stage H Description ‘
‘Doctor Login HAuthenticated doctor access ‘
‘Prescription Creation HEnter patient & medicine details ‘
‘QR Generation HUnique QR created ‘
‘Pharmacy Scan HPharmacist scans QR ‘
‘Backend Validation HPrescription ID checked ‘
‘Dispense Medicine HIf valid ‘
‘Fraud Alert HIf duplicate detected ‘

Table 3.4.2 Workflow Stages
IV. DATA FLOW DIAGRAM
The data flow of the proposed system begins with doctor authentication and prescription creation. Prescription data is
securely stored in the database and encoded into QR codes. Pharmacists scan QR codes to retrieve and validate

prescription records, while duplicate detection mechanisms monitor repeated scans. Administrative modules maintain
logs and generate alerts for suspicious activities.
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Fig 4.1 Data Flow Diagram
V. METHODOLOGY

The Smart QR-Based Prescription Fraud Prevention System follows a layered modular methodology integrating secure
authentication, QR-based prescription generation, centralized validation, and fraud detection mechanisms. The
methodology ensures reliable prescription creation, real-time verification, secure data exchange, and effective prevention
of duplicate or unauthorized prescription usage.

Step 1: User Authentication & Registration

Authorized healthcare professionals register and access the system through secure authentication mechanisms. Role-
based access control ensures that only verified doctors can generate prescriptions, while pharmacists and administrators
access system features based on defined privileges.

Step 2: Prescription Creation
Doctors enter patient details and prescribed medications through the application interface. The system securely stores
prescription information in the centralized database, establishing a digital record for subsequent verification.

Step 3: QR Code Generation
A unique prescription identifier is generated and encoded into a QR code. This QR code acts as a secure digital token
representing the prescription, enabling quick retrieval and verification during pharmacy dispensing.

Step 4: QR-Based Validation

Pharmacists scan the QR code using the system interface, which triggers backend validation. The system retrieves
prescription data, verifies authenticity, and checks usage status to determine whether the prescription is valid for
dispensing.

Step 5: Fraud Detection & Monitoring

If a prescription has already been used or altered, the fraud detection module identifies duplication attempts and triggers
alerts. All verification events, prescription usage, and suspicious activities are recorded in audit logs for administrative
monitoring and analysis.

| Module || Technology || Function |
|User Module ||React + REST APIs ||Registration, login, and prescription viewing|
|Doct0r Module ||React + Django APIs ||Prescription creation and QR generation |
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| Module || Technology || Function

|Pharmacist Module ||QR Scanner + APIs ||QR scanning and prescription verification

|
|
|Fraud Detection ModuleHBackend Validation LogicHDuplicate detection and alert generation |
|
|
|

|Database Module ||PostgreSQL ||Secure storage of prescriptions and logs
|Authentication Module ||J WT / Token Auth ||Role-based access control
|Admin Module ||Dashb0ard + Analytics ||M0nit0ring, reporting, and audit review

Table 5.1 Module Description
VI. IMPLEMENTATION

The implementation of the Smart QR-Based Prescription Fraud Prevention System focuses on developing a secure,
scalable, and reliable prescription management platform by integrating QR code technology, centralized validation
mechanisms, and role-based authentication. The system is developed using a modular architecture that enables
independent deployment and maintenance of functional components such as prescription creation, QR generation,
verification, and fraud detection modules.

The frontend interface is implemented using modern web technologies to provide an intuitive and responsive environment
for doctors, pharmacists, and administrators. Doctors can create digital prescriptions and generate QR codes, while
pharmacists use scanning interfaces to verify prescription authenticity. Backend services developed using Django REST
Framework manage business logic, QR processing, authentication workflows, and communication with the centralized
database.

The verification engine performs real-time validation of scanned prescriptions by retrieving stored records and checking
usage status. Duplicate detection logic identifies repeated scan attempts and automatically triggers alerts, ensuring
effective fraud prevention. PostgreSQL is utilized for secure storage of prescription data, user information, and audit logs,
enabling traceability and monitoring of system activity. Token-based authentication mechanisms enforce role-based
access control and protect sensitive healthcare information.

Overall, the implemented system provides a robust digital prescription workflow that enhances prescription integrity,
supports efficient pharmacy verification, and strengthens administrative monitoring capabilities within healthcare
environments.

‘ Module H Technology Used H Purpose ‘
‘Frontend HReact.js HUser interfaces and dashboards ‘
‘Backend HDjango REST Framework HBusiness logic and API services ‘
‘Database HPostgreSQL HSecure data storage ‘
‘QR Module HPython QR Libraries HQR generation and decoding ‘
‘Authentication HToken-based Auth HRole—based access control ‘

Table 6.1 Implementation
VII. BENEFITS AND CHALLENGES

7.1 Benefits

The proposed Smart QR-Based Prescription Fraud Prevention System significantly enhances prescription management
and healthcare security by integrating QR-based authentication, centralized validation, and real-time verification
mechanisms. The system ensures prescription authenticity, prevents duplication, improves pharmacy workflows, and
strengthens administrative monitoring. Digital prescription validation improves patient safety and reduces medication
misuse while maintaining secure audit trails for regulatory compliance.
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I Benefit | | Description |
|Enhanced Prescription Security ||Unique QR codes prevent forgery and tampering |
|Dup1icate Prevention ||Backend validation detects reuse attempts |
IPatient Safety HPrevents unauthorized medication dispensing |
|Transparent Verification ||Real-time pharmacy validation improves trust |
|Secure Data Storage ||Centralized database protects prescription records |
IAuditability HLogs enable tracking of prescription usage |
|Impr0ved Pharmacy Workflow ||Faster verification reduces waiting time |
|Role-Based Access Control ||Restricts system access based on user roles |
IScalability HModular architecture supports expansion |
IAdministrative Monitoring ||Dashb0ard provides fraud analytics and alerts |

Table 7.1.1 Benefits of the Proposed System

7.2 Challenges
Despite its advantages, the proposed system faces certain challenges related to infrastructure requirements, system
integration, user adaptation, and operational dependency on network connectivity. Ensuring seamless interoperability
with existing healthcare systems and maintaining secure data exchange across distributed environments remain important
considerations.

I Challenge || Description

|Implementation Cost ||Deployment of digital infrastructure may require investment
ISystem Integration ||Integration with legacy hospital systems can be complex
|Netw0rk Dependency ||Real-time verification requires internet connectivity

|User Adoption ||Training needed for doctors and pharmacists

lData Privacy Compliance ||Must adhere to healthcare data protection regulations

|QR Misuse Risk ||Unauthorized sharing of QR images may occur
IScalability Management ||Increased usage requires optimized backend performance
|Maintenance Overhead ||C0ntinu0us monitoring and updates are required

IDeVice Compatibility ||Scanner and device support must be ensured
|Operati0nal Reliability ||System downtime may affect prescription verification

Table 7.2.1 Challenges of the Proposed System
VIII. DISCUSSION AND FUTURE WORK

Discussion:

The proposed Smart QR-Based Prescription Fraud Prevention System effectively integrates QR-based authentication,
centralized prescription validation, and real-time verification mechanisms to address critical challenges associated with
prescription fraud and medication misuse. By leveraging unique QR identifiers and secure backend storage, the system
ensures prescription authenticity, prevents duplication, and establishes transparent verification workflows between
doctors and pharmacists.

The implementation of role-based access control further strengthens system security by restricting prescription creation
and validation to authorized healthcare professionals. Real-time scanning and verification improve pharmacy workflow
efficiency and reduce the likelihood of unauthorized dispensing, thereby enhancing patient safety and regulatory
compliance. Experimental implementation demonstrates that the system significantly improves prescription traceability,
minimizes fraudulent reuse attempts, and enhances operational transparency compared to traditional paper-based
prescription methods.
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The modular architecture supports scalability and facilitates integration with additional healthcare services such as
electronic health records and pharmacy inventory systems. However, the system also introduces certain challenges
including dependency on network connectivity for real-time validation, integration complexity with legacy hospital
systems, and potential risks associated with QR code sharing. Despite these limitations, the overall performance, security
improvement, and usability achieved by the Smart QR-Based Prescription Fraud Prevention System indicate strong
potential for practical deployment in modern healthcare environments.

Future Work:

Future enhancements of the Smart QR-Based Prescription Fraud Prevention System aim to further strengthen security,
scalability, and intelligent monitoring capabilities. Integration of blockchain technology can provide immutable
prescription storage and decentralized verification, improving trust and tamper resistance. Additionally, incorporating
artificial intelligence-based anomaly detection models can enable predictive identification of suspicious prescription
usage patterns.

Offline QR verification mechanisms can be introduced to support environments with limited connectivity, ensuring
uninterrupted pharmacy operations. Integration with national electronic health record systems and hospital information
platforms can improve interoperability and expand system usability. Furthermore, the development of mobile
applications, multilingual interfaces, and voice-assisted interactions can enhance accessibility for diverse user groups.
Advanced analytics dashboards may also be incorporated to support healthcare authorities in monitoring prescription
trends, detecting abuse patterns, and optimizing pharmaceutical resource management.

IX. CONCLUSION

The Smart QR-Based Prescription Fraud Prevention System provides a secure and scalable solution for combating
prescription fraud in modern healthcare environments. By combining QR-based authentication, centralized validation,
and duplication detection mechanisms, the system enhances prescription integrity, pharmacy accountability, and patient
safety. The proposed architecture demonstrates strong potential for real-world deployment and contributes to the
advancement of secure digital healthcare ecosystems.

REFERENCES

[1].  T. Denso Wave Incorporated, “QR Code Essentials,” Denso Wave Technical Report, 2014.

[2]. M. N. Kamel Boulos, S. Wheeler, C. Tavares, and R. Jones, “How Smartphones Are Changing the Face of Mobile
and Participatory Healthcare,” International Journal of Health Geographics, vol. 10, no. 1, pp. 1-14, 2011.

[3]. A. Alshahrani, “Electronic Prescription Systems and Their Impact on Medication Safety,” Journal of Healthcare
Engineering, vol. 2021, pp. 1-10, 2021.

[4]. S. H. Kim and J. Park, “Secure QR-Code-Based Authentication Scheme for Healthcare Applications,” [EEE
Access, vol. 7, pp. 131-142, 2019.

[5]. J. Zhang and X. Liu, “Digital Prescription Management Using Secure Cloud-Based Healthcare Systems,” Future
Generation Computer Systems, vol. 98, pp. 237-246, 2019.

[6]. M. K. Al-Qurishi et al., “Toward Secure and Privacy-Preserving loT-Based Healthcare Systems,” IEEE Internet
of Things Journal, vol. 7, no. 1, pp. 1-14, 2020.

[7]. A. Appari and M. E. Johnson, “Information Security and Privacy in Healthcare: Current State of Research,”
International Journal of Internet and Enterprise Management, vol. 6, no. 4, pp. 279-314, 2010.

[8]. D.He, S. Zeadally, N. Kumar, and J. Lee, “Anonymous Authentication for Wireless Body Area Networks,” IEEE
Systems Journal, vol. 11, no. 4, pp. 2590-2601, 2017.

[9]. World Health Organization, “Medication Errors: Technical Series on Safer Primary Care,” WHO Press, Geneva,
2016.

[10]. R. Anderson, Security Engineering: A Guide to Building Dependable Distributed Systems, 2nd ed., Wiley, 2008.

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 357


https://iarjset.com/

