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ABSTRACT

Although cloud-based healthcare data repositories increase cost-effectiveness and accessibility, there is a significant
danger of security and privacy breaches. This study offers a thorough analysis of the body of research, highlighting
important topics like data breaches, data sovereignty and unauthorised third-party access. The term "centralisation™
describes the concentration of smaller, independent operations in one location where higher security can be used, like
scalable storage. However, this has drawbacks, as cross-jurisdictional data storage makes it more difficult to comply
with regulations and cloud storage is more susceptible to cyberattacks. Furthermore, one of the main reasons for
stringent controls and audits is the possibility of unauthorised access. This study has ethical and legal ramifications,
including the need for informed patient permission and adherence to changing data protection regulations. To reduce
these dangers, it suggests robust encryption, more comprehensive data governance and continuous enhancement of
cybersecurity. To create standardised best practices, regulators, IT firms and healthcare providers should collaborate.

Keywords: Cloud-based repositories, Healthcare data, Data repositories, Privacy measurement model, Healthcare
privacy, Healthcare information

1. INTRODUCTION

The data management integration in cloud computing healthcare has not only transformed the infrastructure for data
storage but also made it easier and more convenient to retrieve patient records. It is a technological development that
makes data-driven decision-making and collaborative care possible. However, there are more security and privacy
risks associated with moving sensitive health data to cloud platforms, so we must handle this securely and carefully in
accordance with regulatory standards to maintain patient trust.

Healthcare data repositories are cloud based that help healthcare providers store and retrieve an enormous patient
information credibly. Regardless of its application, the functionality of these systems supports health information
exchange (HIE), electronic health records (EHRS), telemedicine and the quality and continuity of care. Health care
entitles can utilize cloud services to balance the growth of loads with relatively low investments in physical
infrastructure. In addition, cloud platforms enable the sharing of real time data between the professionals authorised to
participate in the collaborative treatment.

Due to these reasons, the transition to the cloud-based systems becomes a critical issue concerning security and
privacy. The healthcare data itself is very sensitive, comprising of personal identifiers, medical histories, diagnostic
results and treatment plans. Unauthorized access, data breaches and cyberattacks could compromise patient
confidentiality and create identity theft and financial fraud, eroding public’s trust in the healthcare institutions. For
instance, concerts within virtual healthcare services pose a major data security risk; the data breach at Confidant
Health involved exposure of extensive health information and personal details for thousands of patients [1].

In this regard, the Healthcare Data has also gained special importance due to the dynamic legislative environment. In
respect to accessing personal health information, there are legislations such as the Health Insurance Portability and
Accountability Act (HIPAA) in the United States and the General Data Protection Regulation (GDPR) in Europe that
have strict laws that oversee how such information is handled. This will result in huge fine, penalties and legal ground
for non-compliance. Currently it is this ongoing tension between allowing the data to be accessible to security
personnel (regardless of its locality) and the need to maintain individual privacy that has resulted from recent demands
from the UK government to technology companies to make encrypted user data available to the government.

@International Journal Of Progressive Research In Engineering Management And Science | 1537



INTERNATIONAL JOURNAL OF PROGRESSIVE e-1SSN :
1JPREMS RESEARCH IN ENGINEERING MANAGEMENT 2583-1062
~—)

AND SCIENCE (IJPREMS) Impact
WWW.ijprems.com (Int Peer Reviewed Journal) Factor :
editor@ijprems.com Vol. 05, Issue 04, April 2025, pp : 1537-1543 7.001

2. OBJECTIVES OF THE STUDY

This study aims to thoroughly examine the security and privacy issues raised by cloud-based healthcare data
repositories. The objectives are threefold:

1. The primary security and privacy risks occurring within cloud-based healthcare data storage and transmission.
2.  Estimate the efficacy of current security strategies and devices in counterbalancing the risks listed out.
3. Proposal of recommendations for maintaining patient data security in cloud environments.

The study intends to help develop more secure and privacy preserving cloud-based healthcare system. The considered
objectives will create a viable solution in which the benefits of cloud computing can be realized without
compromising patient trust and compliance with regulatory requirements.

3. METHODOLOGY

The present study follows a descriptive and exploratory research design, relying solely on secondary data sources to
investigate the security and privacy concerns in cloud-based healthcare data repositories. This approach is suitable for
synthesizing existing knowledge, identifying research gaps and gaining a comprehensive understanding of the field
without the need for primary data collection techniques such as interviews or surveys [3,4]. The study adopts a
systematic process of reviewing relevant literature and analyzing real-world case studies to provide both theoretical
and practical perspectives on the subject matter. Data collection was carried out through a systematic review of
scholarly literature and detailed analysis of case studies, focusing on the time span between 2010 and 2025 to capture
both foundational developments and recent advancements. Relevant keywords, including “cloud computing,”
"healthcare data," "security," "privacy," and "data breach," were used to search across academic databases such as
PubMed, ScienceDirect, IEEE Xplore, and ACM Digital Library [6]. The inclusion criteria were strictly limited to
peer-reviewed articles written in English and directly related to cloud-based healthcare data security and privacy.
From an initial pool of 1,245 retrieved articles, a rigorous screening process resulted in the selection of 87 articles that
met the criteria for final analysis [7,8]. To complement the literature review, a detailed examination of real-world case
studies was conducted to understand how theoretical security models and policies translate into practice. Particular
attention was given to incidents involving actual breaches in healthcare organizations that utilized cloud repositories.
This included high-profile events such as the 2024 data breach of Confidant Health, where an unsecured cloud
database led to the exposure of protected patient information, emphasizing the importance of robust security
frameworks [11]. Another significant case analyzed involved a major healthcare provider that became the target of a
ransomware attack, resulting in disruption of medical services and violation of patient privacy [12].

The selection of these case studies was based on their relevance and authenticity, with sources including industry
reports, cybersecurity whitepapers, and credible news articles [9,10]. These examples provided concrete illustrations
of how inadequate security practices can lead to severe consequences, while also offering lessons on mitigation
strategies and the evolution of security policies in healthcare environments.

Through the integration of a systematic literature review and real-world case analysis, this methodology offers a
comprehensive approach that bridges academic research with applied healthcare data security concerns. The
combination enables a deeper understanding of both the current landscape and the persistent challenges in ensuring the
privacy and integrity of cloud-based healthcare data systems.

Procedure for Data Analysis

The analysis of qualitative data through thematic breakdown from literature review and case studies described security
and privacy issues in cloud-based healthcare data repositories according to [13]. The research analysis method used
coding tools to sort data into four core segments consisting of data breaches, privacy violations, compliance
difficulties and security protection techniques. The method enabled security professionals to discover major threats
along with assessing present security protocols' operational effectiveness [14].

4. RESULTS

The following section presents the outcomes from numerous sources alongside case-specific data related to security
and privacy threats affecting health data storage in cloud databases. The result was presented under the following
relevant sub-headings:
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A. Systematic Literature Review Findings

Various persistent security and privacy problems related to cloud-based healthcare systems emerged through the
reviewed literature analysis.

1) Data Breaches and Unauthorized Access

Many research reports established that unauthorized access to private patient data stored in cloud platforms has caused
numerous breaches throughout healthcare systems. Studies showed that weak access controls combined with
insufficient authentication methods were commonly listed among the contributing elements. Mehraeen et al.
demonstrated that cloud-based EHRs need secure authentication and authorization solutions to stay protected [18].

2) Compliance with Regulatory Standards

Healthcare organizations must focus on HIPAA adherence among other regulatory standards because this was
determined to be a major challenge. According to studies cloud service providers require implementing thorough
security protocols to fulfill regulatory standards and safeguard patient confidentiality information [19].

3) Data Integrity and Availability

The protection and easy access to healthcare information stored in cloud systems demonstrated itself as a major
problem. Research suggest data corruption, loss and availability problems will produce severe negative effects on
patient treatment. The authors suggested using redundancy systems and regular backup protocols to deal with these
security risks [7].
4) Insider Threats

The examination of literature showed insider threats pose a threat because authorized personnel misuse their access to
breach patient information. User activities should be monitored as well as strict access controls to serve as effective
countermeasures according to the recommendation research [20].

B. ldentified Security Challenges

Various security challenges in cloud-based healthcare data repositories emerged during the review of literature as
identified in multiple studies.

» Data breaches constitute a substantial security challenge because they permit unapproved users to access private
patient records. The compromise of Confidant Health exposed patient therapy sessions alongside their personal
details which affected thousands of patients because the database remained unsecured [21].

» Weak access control functions enable unauthorized users to gain entry to health data which should remain
confidential. Access control measures need to be implemented robustly for organizations to reduce this risk
because they must include multi-factor authentication and role-based access control [19].

» Data Loss and Recovery requires effective solutions because medical systems can fail because of system
breakdowns and cyber-attacks. The data recovery features of cloud computing after natural disasters create extra
layers of protection for data security as well as privacy [7].

» Maintaining data security through HIPAA healthcare regulations alongside other health policies demands absolute
compliance from healthcare providers. Organizations facing non-compliance issues will face legal penalties as
well as patient trust breakdowns [7].

C. Privacy Concerns

Roeltgen M. P. (2020) conducted a study that revealed major privacy issues related to healthcare data storage systems
based in the cloud:

» Patient concerns: Managing patient consent operations for data storage and sharing tasks proves complicated in
cloud-based systems. Healthcare operators must establish policies with proper procedures to protect patient self-
determination and build trust [22].

» Data Anonymization: Patient identity protection through anonymization techniques remains vulnerable to re-
identification attempts because insufficient anonymization behaves as a security threat. Protection of patient
privacy requires the deployment of effective strong anonymization systems [23].
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D. Mitigation Strategies

Multiple solutions exist according to literature to solve the problems security and privacy present in cloud
environments.

» Encyption: Every healthcare organization must follow encryption practices to secure data during resting periods
and transit phases since these measures protect against unauthorized access attempts. Cloud-based healthcare
systems benefit from state-of-the-art encryption techniques which elevate their data security level [24].

» Regular Audits: The practice of conducting frequent audits through security inspections supports both compliance
checks and new vulnerability detection for protecting data against unauthorized access. Healthcare data integrity
needs proactive measures because this is essential for its continued maintenance [18].

» Access control: The proper execution of access controls by adopting multi-factor authentication and role-based
access control allows authorized healthcare personnel to access medical data securely [25].

E. Case Study Insights

The examination of genuine healthcare data repository incidents in the cloud offered concrete evidence about security
failures that led to data breaches:

Sensitive patient information became accessible because Confidant Health operated an insecure database which
revealed therapeutic sessions and patient details. The occurrence demonstrates why cloud-based healthcare systems
absolutely need strong data protection measures [7].

A data breach occurred at Confidant Health during August 2024 because an insecure cloud database exposed more
than 5.3 terabytes of protected patient information along with therapy session recordings and medical history files.
The incident demonstrated the fundamental need to secure cloud storage configurations because they prevent
unauthorized access [18].

F. Ransomware Attack on Healthcare Provider

Ransomware hackers attacked a big health organization which caused them to lock patient information while
interrupting clinical treatment operations. Such vulnerabilities existed within the provider's cloud infrastructure
because their security measures were insufficient and thus resulted in this attack which required urgent vulnerability
assessments to prevent similar threats [25].

5. DISCUSSION

This research reveals multiple security and privacy challenges which affect data repositories that use cloud-based
health systems. Security challenges in healthcare data repositories that require attention consist of data breaches and
regulatory compliance as well as data integrity and insider threats. These security problems require organizations to
enact broad protection plans which combine multiple security elements such as strong authorization systems and
systematic data backup protocols along with constant system supervision and regulatory protocols compliance.
Healthcare organizations gain significant benefits by integrating cloud computing since it provides both increased
accessibility of data combined with expanded scalability and reduced costs. The migration process brings important
security together with privacy difficulties which healthcare institutions need to handle thoroughly to safeguard delicate
patient information. The main threat people face with the cloud is exposure to data breaches. Cloud storage's
centralized configuration attracts cyber criminals because it provides them easy targets. Strong security measures for
cloud configuration systems are essential due to the 2024 security breach at Confidant Health which revealed more
than 5 terabytes of health data stored in an insecure database [18]. Data sovereignty presents another challenge. The
data storage operations of cloud service providers typically span several jurisdictions that maintain different sets of
data protection rules. Healthcare organizations face difficulties in data compliance because various legal frameworks
overlap with one another thus requiring them to guarantee patient data protection [26]. The possibility of third-party
unauthorized access to patient data ends up threatening patient privacy in substantial ways. The health data accessible
through cloud service personnel and external entities creates stronger possibilities for unauthorized disclosure of
personal healthcare information. Healthcare organizations need to establish strong access restrictions alongside
extensive review procedures for third-party interaction to manage this potential risk [26]. New health care regulations
create more obstacles for organizations to use cloud-based solutions in healthcare. New York legislators have
proposed the Health Information Privacy Act to protect patient data through restrictions on health application data
sharing unless users explicitly provide their consent [27]. The aim of these safety regulations is to protect privacy but
healthcare providers together with technology companies face increased compliance requirements as a result. Ethical
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factors serve as a primary essential component. Patients need to receive information about the complete procedures
involved in data collection and storage as well as usage of their information. The integrity of healthcare relationships
depends substantially on clear explanations between doctors and patients as well as obtaining patient agreement. The
matter of monetizing health data by turning it into anonymized information continues to generate debates between
medical research enhancement and patient privacy protection as discussed by political figures like Tony Blair and
William Hague [28]. Healthcare organizations need to put in place complete data encryption procedures which protect
resting and moving data against unauthorized access. System vulnerabilities and weaknesses in the system become
detectable through regular security audits and vulnerability assessments [26]. Businesses need complete guidelines for
data governance to operate successfully. The security frameworks need to clearly establish who owns the data
alongside access control policies as well as responsibility systems to define each stakeholder responsibility in
protecting data security [26]. The establishment of ongoing cybersecurity practice advancement requires complete
organizational commitment. Security threats develop with new patterns that require corresponding security strategies
to counteract these developments. The organization must monitor emerging cybersecurity trends while modifying its
procedures and policies [26].

6. SUMMARY OF KEY FINDINGS

The deployment of healthcare data systems in cloud environments provides organizations with benefits which include
flexible growth capabilities combined with financial savings and enhanced data availability. These operational benefits
come with major security challenges that create both vulnerabilities and requirements to follow healthcare privacy
regulations such as HIPAA and GDPR [3,4].

1) Research findings show that security threats at the organization mainly stem from data breaches combined with
ransomware attacks together with insider threats [9]. The Poor security measures at Confidant Health in 2024
demonstrated how vulnerable patient data becomes when an unsecured database leads to a data breach [10]. The
number of ransomware attacks against healthcare organizations has increased to the point where they disrupt
medical operations while endangering patient privacy [12].

2) The threats in healthcare data security have met several proposed responses which combine advanced encryption
strategies with multi-factor authentication methods alongside continuous system monitoring capabilities according
to [8,7]. Strategic implementation of these security measures becomes possible by following regulatory compliance
guidelines while implementing extensive employee education that reduces human mistakes which trigger most
security incidents [11,12].

3) Healthcare institutions need to establish defense layers from both technical and administrative approaches with
physical protection strategies to deliver stronger data protection systems. Healthcare organizations need to spend in
modern cybersecurity technologies which combine artificial intelligence to detect potential security breaches [29].

4) Following the principles of HIPAA and GDPR should be a top priority because they ensure patient privacy
protection and maintain data integrity [30]. Strengthened data governance frameworks alongside scheduled
security audits help organizations demonstrate accountability and maintain legal compliance [6].

7. CONCLUSION

A broad examination of security and privacy risks linked to cloud-based healthcare information storage units was
achieved through both systematic review of research literature and assessment of actual healthcare scenarios. The
results indicate healthcare organizations must implement thorough security protections to defend private medical
records because cloud computing has become essential in modern healthcare systems.
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