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Abstract

This research focuses on securing electronic health records (EHRS) in cloud environments using Docker.
The goal is to prevent unauthorized access and data loss while uploading EHRs to the cloud. By
leveraging Docker's containerization capabilities, we propose a security framework that includes encryption,
access control, and authentication protocols. Through extensive testing, we demonstrate the effectiveness of
our approach in enhancing EHR security. This research provides valuable insights for healthcare
organizations and cloud service providers seeking to protect sensitive medical data while leveraging the
advantages of cloud computing.
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Introduction

The integration of electronic health records (EHRSs) with cloud computing has revolutionized the healthcare
industry, offering improved accessibility, scalability, and cost-effectiveness. However, this digital
transformation also brings forth significant concerns in relation to the security and confidentiality of
sensitive medical data. Safeguarding EHRs from unauthorized access and data loss is crucial to
maintain the confidentiality and probity of patient information [1-3].

This research focuses on addressing these challenges by proposing a security framework that leverages
Docker for securing EHRSs in the cloud. Docker, a containerization technology, allows for the isolation
and encapsulation of applications and their dependencies, providing enhanced security and portability.
The main goal of this study is to address the risks associated with uploading Electronic Health
Records (EHRS) to the cloud by implementing a comprehensive security framework to ensure data
integrity and protection. This framework encompasses encryption techniques for data confidentiality,
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access control mechanisms for authorized user management, and authentication protocols to verify user
identities accessing the EHR system.

By harnessing the capabilities of Docker, EHR applications and their dependencies can be encapsulated
within containers, minimizing the attack surface and fortifying the overall security of the cloud
environment [4-5].

This research contributes to the protection of sensitive medical data in the cloud environment, benefiting
healthcare organizations, patients, and other stakeholders. The proposed security framework and insights
gained from this study aid healthcare providers and cloud service providers in effectively securing EHRs
while harnessing the advantages of cloud computing. In the subsequent sections, we delve into the details
of our security framework, including the encryption algorithms, access control mechanisms, and
authentication protocols employed. We also discuss the integration of Docker technology into the EHR
system architecture and present experimental results to validate the efficacy of our approach [6-8].

In conclusion, this research aims to enhance the privacy of health records in cloud environments through
Docker containerization. By implementing a robust security framework, we strive to safeguard the
confidentiality, availability, and integrity of sensitive medical data, enabling secure and efficient
healthcare services in the cloud [9-10].

Methodology

The methodology section delineates the research design employed in this study. Data collection process,
security framework development, experimental setup, data analysis methods, limitations, ethical
considerations, and validation procedures used to secure EHRs in the cloud with Docker.
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FIGURE 1: Architectural Design

In the methodology proposed, input is defined as ECG and EEG This research paper presents an architecture
for securing electronic health records (EHRS) on the cloud using Docker. The proposed architecture
utilizes a cloud infrastructure with Docker containers for hosting the EHR application, database, web

https://intijournal.intimal.edu.my



INTI JOURNAL | Vol.2024:16
elSSN:2600-7320

server, and security components. The architecture incorporates encryption, secure communication,
access control mechanisms, and user authentication to ensure the confidentiality and integrity of EHRs.

Additionally, monitoring tools, backup and disaster recovery procedures, compliance with regulations,
and governance policies are implemented to enhance the security and protection of sensitive healthcare
data.

Results and Discussion

The data analysis revealed several important findings. Firstly, the analysis of the collected data showed a
significant decrease in unauthorized access attempts to the electronic health records (EHRs) after
implementing the security framework using Docker. The access control mechanisms and encryption
techniques employed in the framework effectively prevented unauthorized users from gaining access to
sensitive medical data. This was evident from the reduced number of security breaches and instances of
data leakage.

Secondly, the results demonstrated that the proposed security framework had a positive impact on data
integrity. Through the implementation of encryption algorithms and secure storage practices, the
framework ensured the integrity of EHRs during transmission and storage in the cloud environment.
The analysis revealed no instances of data corruption or tampering, providing assurance that the EHRS
remained unchanged and reliable throughout the study. Additionally, the statistical analysis performed on
the collected data indicated a high level of user satisfaction with the security framework.

Survey responses from healthcare professionals and system administrators highlighted their confidence
in the security measures implemented, as well as their appreciation for the ease of use and integration with
existing systems. The framework received positive feedback for its user-friendly interfaces and efficient
authentication protocols.

It is important to acknowledge the limitations of the study. Due to resource constraints, the evaluation
of the security framework was conducted on a limited scale within a controlled environment. Therefore,
the generalizability of the findings to larger healthcare systems should be interpreted with caution. Future
research could involve conducting a broader implementation of the security framework across multiple
healthcare organizations to assess its scalability and adaptability. Figure 2 shows the database of the
system whereas figure 3 shows the cloud storage of the system.

In summary, the results demonstrate the ability of the security framework in preventing
unauthorized access to EHRs and ensuring data integrity in the cloud environment. The positive user
feedback further supports the practical usability and acceptance of the framework. These findings
contribute to the area of EHR security and gives needful insights for healthcare organizations seeking
to improve the protection of data in the era of cloud computing and digital health systems.
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Figure 2: The database of the system.
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Figure 3: The cloud storage of the system.
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Conclusion

In summary, this study's main objective was to tackle the significant challenge of enhancing the
security of electronic health records (EHRs) within cloud environments through Docker. Through the
development and implementation of a comprehensive security framework, the research successfully achieved
the objective of preventing unauthorized access and mitigating data loss problem deals with uploading
EHRs to the cloud. The results of this study substantiate the efficacy of the suggested security
framework in bolstering the security and privacy of Electronic Health Records (EHRS). By leveraging
Docker's containerization technology, the framework provided robust encryption, authorization and
authentication mechanisms, ensuring the integrity and confidentiality of sensitive medical data.

The ramification of this research holds substantial importance for healthcare organizations as well as
cloud service providers. The security framework presented can serve as a valuable blueprint for
implementing secure HER systems in the cloud enabling healthcare organizations to protect patient
data and comply with privacy regulations. Additionally, cloud service providers can utilize the
findings to enhance their security offerings and provide a secure environment for hosting healthcare
applications and data.

It is crucial to recognize and acknowledge the limitations of this research. The evaluation of the
security framework was conducted in a controlled environment and may not fully capture the
complexities and challenge of real-world healthcare systems. Future research should focus on
validating the framework in diverse healthcare settings and addressing scalability and performance
considerations.
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