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 Using attribute-based encryption (ABE), cloud-based patient management 

systems may be made more secure and efficient. The goal is to provide a 

scalable encryption infrastructure with dynamic attribute handling and 

context-aware access control for safe data access. Encryption procedures 

should directly comply with regulatory criteria to secure healthcare data and 

ensure data privacy and integrity. Secure attribute issuance and revocation 

are achieved using advanced key management and real-time auditing and 

monitoring to identify and react to unauthorized access. To help healthcare 

providers handle data, user-centric security measures including extensive 

training and adaptive security procedures are used. The encryption system is 

implemented and maintained using cost-effective cloud and open-source 

methodologies to ensure seamless integration and operational effectiveness 

in healthcare contexts. First, secure patient management system dataset 

results reveal ABE algorithm encryption. The encrypted values are 

8F5D6A..., 7C4A3B..., 6E3B2C..., 9D8A7B..., 5E4D3C.... in the second 

instance, derived from role-based access control of ABE. The patients are 

25-60 years old, have medical codes 101-105, 201-205, and 301-305. For 

roles from different fields, attribute code is 401-406, level code is 501-505. 
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1. INTRODUCTION 

Cloud computing has transformed healthcare patient data management by improving accessibility, 

scalability, and efficiency. Cloud computing also raises data security and privacy concerns. Protecting 

sensitive patient data is crucial [1]. The attribute-based encryption (ABE) algorithm offers a safe and fine-

grained cloud access control architecture that addresses these issues. Security and efficiency are the main 

goals of attribute-based encryption in cloud-based patient management systems. This method protects 

sensitive patient data while preserving cloud computing's accessibility and scalability [2]. ABE is used to 

provide a secure environment that supports the complex and dynamic nature of healthcare data management, 

guaranteeing that only authorized users with the right credentials may access patient data.  

https://creativecommons.org/licenses/by-sa/4.0/
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The main goal is to create an encryption infrastructure that integrates ABE to safeguard patient data. 

This requires a system that can change access control restrictions depending on patient characteristics in real 

time. The goal is to provide an encryption system that manages big patient data volumes and many access 

requests without sacrificing speed [3]. Another goal is to provide fine-grained permissions depending on 

patient traits and context. This aim includes complying with health insurance portability and accountability 

act (HIPAA) and implementing safe cryptographic key issuance, revocation, and management policies.  

ABE's capabilities should be used to construct a secure and efficient cloud-based patient 

management system. This system restricts sensitive patient data to authorized persons with valid credentials 

to protect data privacy. It aims to integrate with healthcare systems and processes without disrupting 

operations. Establishing continuous monitoring to identify and react to unauthorized access attempts quickly 

is also important. To achieve this goal, healthcare providers must receive comprehensive training and tools to 

manage patient data within the ABE framework, and cost-effective strategies that use cloud resources and 

open-source solutions to optimize implementation and maintenance costs are essential [4].  

ABE deployment of a cloud-based patient management system includes development, installation, 

and assessment. This comprises system architecture and ABE integration with current infrastructure. 

Controlling how access control rules are generated, maintained, and dynamically updated depending on 

patient characteristics is critical. Optimizing encryption and decryption to reduce latency and preserve system 

responsiveness is another priority. The scope includes embedding compliance measures in the encryption 

framework to fulfil all applicable healthcare legislation and establishing training programs and support tools 

to help healthcare professionals adjust to the new system [5]. 

ABE in a cloud-based patient management system solves security issues by using this encryption 

technology creatively. This work allows real-time access control policy adjustments, improving system 

flexibility and responsiveness. Creating an encryption system that handles massive datasets and many access 

requests is crucial. Fine-grained access restrictions that account patient traits and context increase data 

security. Integrating regulatory compliance with encryption enables healthcare data protection compliance. 

Security and efficiency in cryptographic key and patient attribute management lower the danger of 

unauthorized access. These areas are addressed to improve cloud-based patient management system security, 

efficiency, and dependability, improving healthcare data management and patient care results. Section 2 

introduces the attribute-based encryption algorithm, while section 3 discusses its significance to cloud-based 

patient management system. Section 4 describes cloud-based patient management system results. Section 5 

ends with conclusion. 

 

 

2. LITERATURE SURVEY 

Healthcare data privacy problems are often addressed using ABE. ABE provides privacy and 

security with fine-grained access control and integrity protection. ABE features structural efficiency, 

including faster key generation, computation time, fewer key pairs, and collision resistance [6]. Medical 

practitioners and patients use medical social networks. It mixes medical information and social interaction to 

make medical services and health management easier and more personalized. Besides information sharing, 

medical social networks may increase doctor-patient engagement and give personalized medical advice [7]. 

A computationally comprehensive hybrid-based health care system architecture based on attribute encryption 

is offered for scalable, cost-effective patient access to personal, health, and medical data. Updated attribute-

based encryption improves access control. Healthcare data protection requires safe, dependable data 

exchange [8]. Each user receives a private key that matches an access policy, and every encrypted 

communication is connected to characteristics in key policy attribute-based encryption (KP-ABE). It lets 

users decode just ciphertext that fits their private key access policy. The ciphertext-policy attribute-based 

encryption (CP-ABE) technique links a user's private key to characteristics, and each encrypted 

communication has an access structure depending on specified attributes [9].  

Many cloud-based attribute-controlled electronic health record (EHR) systems have been developed; 

however, most struggle with data expansion and heterogeneous data. These systems store patient data in 

relational databases or knowledge graphs and flat files with defined structure, which causes issues [10]. Open 

key encryption algorithm ABE uses a client-side secret key and characteristics to encode the ciphertext. In 

ABE, numerical characteristics were used in ciphertext to send the message. The public-key will be saved as a 

string for length calculation after encryption. Decoding included arranging characteristics with the ciphertext 

and private key [11]. ABE lets users choose to decrypt data based on properties and regulations. ABE 

generalizes public key encryption for granular data management. With ABE, logs may be encrypted. ABE, a 

public key cryptography scheme, allows safe data exchange between numerous users [12]. Patient privacy and 

medical data interchange may be protected using proxy re encryption, ABE, and classic encryption methods. 

An effective setup and sharing approach with ABE may address the private data sharing problem [13]. 
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Using ciphertext-policy attribute-based encryption, attribute-based multi-keyword search allows 

fine-grained access control and multi-keyword search. Formal security studies show the recommended 

method is secure against chosen-keyword attacks [14]. This solution protects CP-ABE's security 

characteristics, according to extensive testing. Each property is evaluated and assigned a weight before safe 

cloud sharing. The qualities of this technology make it more efficient and successful than other cloud-based 

data sharing options [15]. The proposed safe cloud access method uses quantum key distribution (QKD) and 

attribute-based cryptography (ABC) to increase cloud data security. QKD was used with ABC to protect 

ABC against quantum computing attacks. ABC controls access and secrecy but is susceptible to quantum 

attacks since it uses classical cryptography [16]. Medical staff attribute management is crucial for system 

security and flexibility. The system must provide real-time attribute revocation so medical staff who no 

longer fulfil access control cannot access the original EHR. Two types of CP-ABE attribute revocation 

techniques exist: direct and indirect [17].  

AC-AC combines dynamic index-based symmetric searchable encryption with ciphertext-policy 

attribute-based encryption. Based on the MicroSCOPE protocol, the new protocol uses scope values to grant 

and revoke access permissions for acute care practitioners [18]. Quantum hash-based attribute-based 

encryption (QHABE) addresses and overcomes past shortcomings. Secret data may be encrypted using 

cryptographic technologies that provide flexible access control. ABE approaches, including extended 

attribute-based encryption, protect cloud server data and enable encrypted data searches [19]. A CP-ABE 

system was suggested to secure, disseminate, and control information. Due to common facilities, 

misconfigurations exposed all client data in the cloud. Cyberattack-resistant loud-computing security 

architecture is difficult [20]. This is addressed by ABE's fine-grained access control mechanisms. Identity-

based encryption (IBE) techniques, such as fuzzy identity binary encryption (FIBE), preceded ABE [21].  

In recent years, academics have approved attribute-based honey encryption (ABHE) for its capacity 

to protect against attackers. These decoy cypher messages direct attackers to a different plaintext, giving 

extra security. Data may be encrypted with characteristics like a person or group that should have access via 

ABHE. This attribute-based honey encryption approach allows fine-grained cloud data access [22]. Further 

study is needed on user authentication. To offer optimum telemedicine treatment, patients, healthcare 

professionals, and administrative personnel need patient data. Only authorized workers should access patient 

data to protect privacy and security [23]. Users with the right attributes may decode the ciphertext to access 

the electronic medical records (EMR). Cloud-based EMR systems improve data security and enable genuine 

users to access data from anywhere, preventing data abuse [24]. Cryptography is a way to alter important 

information into something useless and then back again using the same key. Examples of multi-method 

encryption and decryption include symmetric-encryption (SE), asymmetric-encryption (AE), and attribute-

based encryption (ABE) [25].  

EHR data may be safely shared in the public cloud using revocable-storage hierarchical attribute-

based encryption (RS-HABE) and permission architecture. The suggested method solves user revocation, 

keystroke delegation, and ciphertext update security issues. Guo et al. [26] developed the RS-HABE 

technique to provide advance and reverse security of encoded EHR data and let clients to build unique 

private keys for their children. Patient-directed attribute-based access and encryption provide selective 

disclosure of required data fields. Interoperability and secrecy may be accomplished using privacy-enhancing 

technology. Access controls may limit data access to authorized users using role-based, attribute-based, and 

multi-factor authentication [27]. The input training set properties are used to statistically classify personal 

health records (PHRs). The authorized set of characteristics relates to rows and columns by sharing the 

created matrix key locally via cypher text appended by cloud service providers. Simple Bayesian networks 

require conditional independence among class characteristics, which is unworkable. Bayesian categorization 

loses information when domain partitioning is sharp. In health care, fuzzy logic fuzzifiers health 

characteristics to solve this problem. Since healthcare data is huge data, speed should be considered [28]. 

Strong access controls regulate healthcare file access. Access is usually controlled by roles, permissions, and 

attributes using role-based access control (RBAC) and attribute-based access control (ABAC). These 

techniques restrict data access and manipulation to authorized users [29]. Two private and mutual 

authentication procedures prioritize privacy with a three-message attribute-based encryption key exchange 

mechanism and a one-round protocol for simplicity and speed [30]. 

 

 

3. METHOD 

3.1.   Secure dental records with attribute-based encryption for cloud patient management 

When it comes to safe cloud-based electronic dental records and sophisticated encryption, ABE 

methods are crucial for simplified patient administration. Modern digital healthcare requires new ways to 

protect patient data. The dentistry industry discusses integrating ABE algorithms into electronic record 

systems to improve patient data protection and administration. This framework uses ABE to provide 



                ISSN: 2088-8708 

Int J Elec & Comp Eng, Vol. 15, No. 2, April 2025: 2445-2454 

2448 

attribute-based access control for granular and dynamic data security. ABE and secure cloud technologies 

improve data accessibility and confidentiality for authorized users. We explore the potential of ABE 

algorithms to improve electronic dental record security and create a robust and efficient patient management 

ecosystem in the digital era. Many forms of ABE encryption schemes are shown in Figure 1. 

 

 

 
 

Figure 1. Different types of ABE schemes 

 

 

3.2.  Secure cloud-based electronic dental records with attribute-based encryption algorithms for 

streamlined patient management 

Patient privacy is crucial in electronic dental records (EDRs). This article discusses how ABE 

algorithms secure cloud-based EDR systems. ABE's advanced encryption method permits access to sensitive 

patient data depending on predetermined criteria, providing nuanced data security. Dental healthcare 

providers may utilize ABE algorithms to set fine-grained access limits based on user roles and patient 

information. This improves data privacy and facilitates patient administration, expanding dental practice 

efficiency. The essay highlights how ABE algorithms in cloud-based EDR systems protect patient data and 

provide a secure digital healthcare environment. Data generators have greater control with CP-ABE systems 

since access permission is chosen during data encryption. Figure 2 show KP-ABE. These algorithms are used 

by any KP-ABE scheme: 1. Setup (Sec) (MK, P). This method produces a random master key MK and public 

parameters P, initializes the scheme with Sec strength, and returns them.  

 

 

 
 

Figure 2. Scheme diagram of KP-ABE 

 

 

3.3.  Innovative attribute-based encryption algorithms improve cloud-based electronic dental record 

security 

The growing digitalization of healthcare data, especially EDRs, requires strong security measures to 

secure sensitive patient data. Cloud-based dental record security and confidentiality are discussed in this 

article. This study tackles dental patient management's changing environment utilizing ABE techniques. 

Access management and confidentiality are simplified by ABE algorithms for dynamic healthcare processes. 

ABE in EDRs improves data security and streamlines user access control, enabling healthcare provider 

cooperation. Beyond safe data storage, cloud-based ABE makes dental operations more adaptive and scalable 

for patient data management. This research examines how ABE algorithms may modify safe electronic dental 

record frameworks. Data generators have greater control with CP-ABE systems, since access permission is 

selected during data encryption. Both CP-ABE are in Figure 3. These algorithms are used by any KP-ABE 

scheme: 1. (MK, P)=Setup (Sec). This method produces a random master key MK and public parameters P, 

initializing the scheme with Sec’s security strength and returns them. 
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Figure 3. Diagram of the CP-ABE scheme 

 

 

3.4.  Comparative analysis of attribute-based encryption algorithms for dental records security 

Protecting patient data in EDRs is crucial. This paper examines safe cloud-based EDR frameworks, 

concentrating on ABE methods. Access based on certain qualities simplifies patient care using ABE, 

reducing data exposure risk. Different ABE algorithms affect secure EDR system efficiency and resilience in 

this comparative study. Their merits, drawbacks, and performance indicators help choose the best algorithm 

for data security and accessibility. This work intends to improve cloud-based EDR privacy and reliability in 

fast-changing dental healthcare by illuminating ABE algorithm differences. Addressing these problems is 

essential for effective ABE deployment in internet of thing (IoT) settings. Proper design and execution of 

ABE may efficiently handle access control and improve data security and privacy in the IoT. Figure 4 

illustrates the potential and obstacles of using ABE in IoT. 

Table 1 show that key policy attribute-based encryption (KP-ABE), ciphertext-policy attribute-

based encryption (CP-ABE), multi-authority attribute-based encryption (MA-ABE), and predicate encryption 

with attribute-based access control (PE-ABAC) protect data differently. KP-ABE and CP-ABE restrict access 

finely, MA-ABE controls authorities well, and PE-ABAC is versatile. These algorithms improve patient 

management in secure cloud-based electronic dental records by enabling customizable access control, 

scalability, and expressive rules. 

 

 

 
 

Figure 4. ABE IoT opportunities and problems 

 

 

Table 1. Attribute-based encryption algorithms for streamlined patient management in secure cloud-based 

electronic dental records framework 
Aspect Role Benefit Function 

Key policy-attribute 
based encryption 

Ensures data confidentiality Provides fine-grained access control, 
allowing only authorized users to decrypt 

and access specific patient information 

Encrypts based on predefined 
attributes 

Ciphertext policy-
attribute based 

encryption 

Facilitates access control Offers flexible and dynamic access policies, 
adapting to changing requirements without 

modifying the encryption scheme 

Encrypts data with policies 
defined in terms of attributes 

Multi-authority 
attribute-based 

encryption 

Manages attribute 
authorities efficiently 

Enhances scalability by allowing multiple 
authorities to independently manage and 

issue attributes, ensuring a robust system 

Distributes attribute issuance 
in a decentralized manner 

Predicate encryption 
with attribute-based 

access control 

Combines attribute-based 
access control with 

predicate encryption 

Enables expressive access policies, 
allowing complex conditions for data 

access, providing a high level of flexibility 

and control 

Offers a versatile approach to 
data protection by combining 

attribute-based access control 

with predicate encryption 
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4. RESULTS AND DISCUSSION 

4.1.   Secure dental records with policy attribute-based encryption in cloud frameworks 

Maintaining the security and integrity of electronic dental information is crucial in modern 

healthcare systems. This discusses KP-ABE and how it improves cloud-based electronic dental record 

security. As healthcare organizations use digital systems for patient management, data access must be fast 

and safe. The revolutionary KP-ABE system allows attribute-based access control rules to restrict critical 

patient data to authorized users with specified credentials. This paper examines attribute-based encryption 

algorithms in dental records and their effectiveness in protecting patient data. By understanding this 

encryption paradigm, the dentistry sector can create a secure electronic records framework that builds 

confidence and meets growing data protection standards. Using the ABE technique, a secure patient 

management system may encrypt data as shown in Figure 5. The collection contains encrypted values for 

characteristics such patient ID, age, medical history code, diagnosis code, and treatment code. To make sure 

that only those with the right qualities may access the data, the ABE algorithm generates these values. Patient 

data kept in the cloud is now more secure because of this. 

The ABE algorithms KP-ABE, CP-ABE, MA-ABE, and PE-ABAC are crucial to protect cloud-

based electronic dental records in Table 2. Each has unique hurdles, such as key management and policy 

complications, yet they all simplify patient management. These algorithms are used for access control, dental 

data sharing, cross-institutional data sharing, and dynamic patient attribute control. Granular access control, 

flexible rules, decentralized administration, and fast attribute handling improve dental record management 

security and cooperation. 

 

 

 
 

Figure 5. ABE algorithm encryption process 

 

 

Table 2. Enhancing patient management in secure cloud-based electronic dental records through attribute-

based encryption algorithms 
Aspect Challenges Application Advantages 

KP-ABE Complex key management Access control in dental records Granular access, fine-grained control 
CP-ABE Policy complexity Data sharing among dental 

professionals 

Flexible access policies, enhanced collaboration 

MA-ABE Multiple authority 
coordination 

Cross-institutional patient data 
sharing 

Decentralized management, interoperability 

PE-ABAC Predicate complexity Dynamic patient attribute control Efficient attribute handling, adaptive access control 

 

 

4.2.  Improved cloud-based electronic dental record security with ciphertext policy attribute-based 

encryption algorithms 

Advanced cryptography is essential for safe healthcare information management. CP-ABE is 

integrated with secure cloud-based electronic dentistry records to protect patient confidentiality and comply 

with privacy laws. This explores attribute-based encryption methods and their significance in improving 

electronic dental record system security, enabling a resilient and privacy-conscious healthcare environment. 

Figure 6 shows how the patient management system incorporates ABE and RBAC. The dataset contains 

information about roles, including their IDs, names, attribute codes, and access level codes. Levels of access 

are determined by the qualities granted to each position. This keeps the patient data secure and private by 

limiting access to just those people who have the proper responsibilities and qualities. 
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Figure 6. Role-based access control with ABE 

 

 

4.3.  Enhancing cloud dental record management security: predicate encryption with attribute-based 

access control 

A new technique employs attribute-based encryption algorithms to ease patient administration in the 

ever-changing dental healthcare business. When sensitive data is digitalized, PE-ABAC leads in 

confidentiality and access control. This outlines how attribute-based encryption secures dental records for 

easy management and patient privacy. The PE-ABAC research shows that cloud-based frameworks can 

transform electronic dental record systems. While the dental healthcare industry struggles with data 

management, this research evaluates PE-ABAC's practical effects and benefits for electronic dental record 

administration security and efficiency. Table 3 shows how attribute-based encryption might improve a cloud-

based patient management system.  

 

 

Table 3. Enhancing a secure and cloud-based patient management system with attribute-based encryption 
Aspect Problem statement Proposed solution What is new 

Dynamic attribute 
handling 

Managing dynamic changes 
in patient attributes and 

access policies over time is 

challenging. 

Implement dynamic attribute 
management capabilities for real-

time updates in access policies. 

Introduces dynamic attribute handling, 
allowing immediate adjustments in 

access control policies based on evolving 

patient data and organizational needs. 
Scalable encryption 

architecture 

Efficiently managing large 

volumes of patient data and 

access requests without 
performance degradation. 

Develop a scalable encryption 

infrastructure to handle increasing 

data volumes while maintaining 
performance. 

Introduces a scalable encryption 

architecture designed for efficient 

management of large data volumes, 
ensuring consistent system performance 

and security. 

Context-aware access 
control 

Need for fine-grained 
access control based on 

specific patient attributes 

and contextual factors. 

Implement context-aware access 
control mechanisms for precise 

permissions based on patient 

attributes and context. 

Introduces context-aware access control, 
enabling granular permissions based on 

patient attributes and contextual factors, 

enhancing data security and access 
management. 

Integrated regulatory 

compliance 

Ensuring seamless 

adherence to healthcare 
data protection regulations 

(e.g., HIPAA) in encryption 

practices. 

Embed regulatory compliance 

standards into attribute-based 
encryption policies and practices. 

Integrates regulatory compliance directly 

into encryption policies, ensuring 
adherence to healthcare data protection 

laws without additional administrative 

burden. 

Enhanced key 

management 

Securely managing attribute 

issuance, revocation, and 

cryptographic key lifecycle 
in encryption processes. 

Utilize advanced key management 

practices tailored for attribute-

based encryption systems. 

Enhances key management with secure 

attribute issuance, revocation processes, 

and lifecycle management, ensuring 
robust data security and access control 

management. 

Real-time audit and 
monitoring 

Providing continuous 
visibility into access to 

patient records for 

proactive detection of 
unauthorized activities. 

Deploy real-time auditing and 
monitoring capabilities for 

immediate detection and response 

to security incidents. 

Implements real-time audit and 
monitoring capabilities to enhance 

security by detecting and responding 

promptly to unauthorized access 
attempts and potential breaches. 

 

 

It highlights crucial issues such handling dynamic patient characteristics, scalability of encryption 

infrastructure, and fine-grained access control based on patient attributes and regulatory compliance. 

Dynamic attribute handling for real-time policy changes, scalable encryption structures, and context-aware 

access control are suggested. The direct integration of regulatory compliance into encryption processes, 

improved key management for safe attribute handling, and real-time audits to improve data security 

distinguish this approach. User-centric security, adaptive security protocols, interoperability improvements, 
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and cost-effective deployment methodologies emphasize a holistic approach to enhancing healthcare data 

protection, operational efficiency, and compliance. These advances improve system efficiency and usability 

for healthcare providers and administrators while ensuring data security, regulatory compliance, and seamless 

integration. 

 

 

5. CONCLUSION 

Using the ABE method to create a secure, cloud-based patient management system requires 

managing dynamic attributes, scalability, and seamless integration with current healthcare systems. These 

challenges may affect system performance, data security, and user acceptance. Complex key management, 

latency concerns, and significant training may reduce encryption system efficiency. Implementing ABE 

improves data privacy, regulatory compliance, and fine-grained access control, which protects sensitive 

patient data. More advanced encryption techniques to decrease computational cost and delay are planned. 

Data interchange across healthcare systems will be easier with improved interoperability. Continuous 

improvements in adaptive security and real-time monitoring will boost the system's resistance against new 

cyber threats, assuring data safety and operational efficiency in the changing healthcare data management 

scenario. First, Secure Patient Management System Dataset results reveal ABE Algorithm Encryption. The 

encrypted values are 8F5D6A..., 7C4A3B..., 6E3B2C..., 9D8A7B..., 5E4D3C.... in the second instance, 

derived from role-based access control of ABE. The patients are 25-60 years old, have medical codes 101-105, 

201-205, and 301-305. For roles from different fields, attribute code is 401-406, level code is 501-505. 
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