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Abstract 

This research discusses the issues and solutions surrounding medical ELT data management. As 

healthcare becomes data-driven, strong data governance protects privacy, enforces standards, and 

maintains data quality. Research reveals that healthcare organizations face obstacles despite advances. 

Problems include insufficient resources, ambiguous regulations, and unstandardized control methods. The 

paper proposes robust healthcare security policies, automated compliance solutions, and regular personnel 

training. It emphasizes testing innovative technologies in real life and standardizing data management. 

This will assure patient data accuracy, quality, and safety in a fast-changing data environment. 

 

Keywords: Data management, data governance, ambiguous regulations, automated compliance and data 

accuracy. 

 

INTRODUCTION  

Healthcare information managed to ensure accuracy, security, and compliance.  Data control uses Extract, 

Load, and Transform (ELT) to manage enormous amounts of healthcare data from extraction to 

transformation [1]. A central database stores and formats data from various sources for ELT analysis. 

Healthcare IT is required because patient data is sensitive and regulated by HIPAA and GDPR [6]. Poor 

data management in these operations may result in mistakes, noncompliance, and data breaches, all of 

which can have significant legal and financial ramifications. 

 
Figure 1 Data Privacy and Security 
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Securely storing healthcare data on ELT systems is difficult. To secure huge, sensitive healthcare data 

from hackers, we need strong access limits, encryption, and monitoring [2]. The accuracy and stability of 

medical device, EHR, and external system data are challenging to ensure. Mismatched data might impair 

medical treatment and decision-making. Healthcare ELT systems also struggle with regulatory 

compliance. HIPAA's strict privacy and security requirements require healthcare organizations to audit 

their data processing [4, 5]. This study investigated ELT healthcare data control best practices to generate 

solutions. This includes rigorous data quality checks, periodic audits, and the use of cutting-edge 

technologies like AI and ML to improve data management and compliance [3].  

 

 
Figure 2 Practices for Data Governance 

Problem statement  

Healthcare uses Extract, Load, and Transform (ELT) techniques to handle vast amounts of data from 

medical devices, EHRs, and other systems. Data operations are tough to manage due to safety, security, 

and compliance. Poorly managed ELT processes may lead to erroneous patient data, security breaches, 

and HIPAA and GDPR violations [1, 9]. Healthcare data is growing more sophisticated, yet accuracy 

across sources remains a barrier [5]. Few comprehensive methods meet healthcare ELT process control 

needs, including compliance and data quality assurance, despite their importance [3, 7]. This study 

identifies healthcare ELT data management challenges and offers solutions. 

Research Questions    

• What are the challenges in managing ELT data in healthcare? 

• How do hospitals guarantee ELT operations comply with data protection laws? 

• How can healthcare ELT systems improve data quality and follow best practices? 

Research objectives  

• To identify and scrutinize the ELT data management challenges faced by healthcare firms. 

• To evaluate the methods and technologies Healthcare facilities safeguard privacy during ELT 

operations. 

• To propose best practices for improving healthcare ELT processes. 

 

LITERATURE REVIEW  

Healthcare facilities create data and utilize digital technologies; data management is vital. ELT operations 

threaten data quality, security, and compliance, making data management even more important. 

Governance challenges for health data 

Securely storing healthcare data on ELT systems is difficult. Since healthcare data includes personal, 

medical, and financial information [13], medical gadgets, EHRs, and cloud apps complicate healthcare 
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data security. Data quality, essential for healthcare decisions, is another concern. ELT methods have the 

potential to damage, duplicate, or misread data, compromising medical treatment and results. Bad data 

quality may lead to inaccurate conclusions, longer treatment wait times, and higher corporate costs [8, 

10]. Integrating HIS, lab, and outside data sources is common in healthcare. This hinders data uniformity 

and accuracy. Data collection requires ELT methods, but poor management may compound these 

challenges. 

 
Figure 3 Consequences of Weak Data Governance 

 

ELT procedure compliance 

Healthcare law compliance is another ELT data control issue. Healthcare companies keep patient data 

private, accurate, and accessible by law [11, 15]. ELT must meet HIPAA and GDPR standards for data 

security. Due to the complexity of current data settings [15], many healthcare firms fail to meet these 

legal requirements. As healthcare providers use more cloud platforms, third-party apps, and big data 

analytics, system compliance gets harder. Quality checks and visible data reporting promote ELT 

compliance. ML and AI-based compliance checks may help healthcare companies spot data management 

vulnerabilities before they become illegal. Despite the advancements in technology, the use of 

sophisticated control systems to manage the complexity of ELT processes and ensure compliance remains 

rare [12, 14]. 

Best healthcare data management approaches 

There are numerous effective methods for enhancing the control of healthcare ELT data. To preserve data 

quality during ELT [11], highlight data standards, processes, and validation testing. To secure data, [10] 

advocate encryption, strict access limitations, and continuous monitoring. These activities ensure 

adherence to standards and protect private health data from both healthcare and non-healthcare risks [18]. 

AI and ML enhance ELT data management. These solutions may automatically identify data mistakes, 

monitor real-time legal compliance, and improve decision-making by assuring data quality. AI-powered 

data control systems may improve patient outcomes by reducing human mistakes and enhancing 

healthcare data [17].  
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Figure 4 Best healthcare data management approaches 

 

MATERIALS AND METHODS 

This study uses a systematic literature review technique to assess the healthcare data control literature on 

ELT procedures. Systematic literature review analysis is notable for discovering scientific literature 

patterns, trends, and gaps. This way, observe all healthcare ELT data control challenges, best practices, 

and emerging technology. 

Data Collection  

This study used Google Scholar and Dimensions for its bibliometric analysis. Chose these because they 

have numerous peer-reviewed information systems, data management, healthcare articles, meeting 

transcripts, and reviews. The keywords we used were "data governance," "ELT processes," "healthcare," 

"data quality," "data privacy," "regulatory compliance," and "artificial intelligence." 

To verify data quality and relevance, these factors were used: 

• Expert-reviewed 2010–2019 articles. 

• Research into healthcare data management. 

• Information about data-combining techniques like ELT. 

• Publications cover healthcare data quality, protection, and legal compliance. 

The non-expert papers and studies not relevant to healthcare or ELT were removed.  

Data Analysis  

The present study used thematic analysis to organize, assess, and group patterns and subjects. After 

completing the systematic literature review analysis, we examined the selected publications related to 

ELT healthcare data management.   

Limitations  

Systematic literature reviews and theme studies demonstrate research trends and core ideas, despite their 

challenges. Keywords have the potential to obscure valuable studies on data control difficulties or other 

languages. Thematic analysis is subject to bias and depends on the researcher's interpretation, but it 

provides valuable qualitative data.  

 

RESULTS  

Thematic and Systematic literature review studies assess healthcare ELT data control research. Subject 

analysis revealed four major themes, covering the literature's main issues and remedies. Privacy, 

security, compliance, quality monitoring, and new technology-based data management are priorities. 

These themes improve ELT process management and healthcare data. 
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Theme 1: Data privacy and security 

ELT operations handling patient data put hospitals in danger of data breaches, hacking, and unauthorized 

access. Healthcare data extraction, loading, and modification need encryption, multi-factor 

identification, and continuous monitoring [18]. Anonymizing and de-identifying patient data throughout 

transformation is crucial, particularly when shared with third parties for research or analytics. 

 

 
Figure 5 Data privacy and security 

 

Theme 2: Regulatory Compliance  

HIPAA and GDPR compliance is another important issue for healthcare businesses. ELT procedures 

must guarantee healthcare data privacy, accuracy, and accessibility [19]. Numerous studies demonstrate 

that rule violations may result in penalties, image harm, and financial losses [12, 13]. ELT compliance 

requires tracking and monitoring systems [19]. The goal of automatic compliance solutions, which use 

ML and AI to identify violations in real time, is to assist individuals in adhering to the law.  

 

 
Figure 6 Regulatory Compliance 

 

Theme 3: Data Quality 

Reliable healthcare data impacts patient care and clinical choices. The investigations found that EHR, 

medical device, and database data complicate ELT data management. Missing or inconsistent data might 

impair clinical findings, reporting, and healthcare operations [20]. ELT data quality management 

literature includes data standards, validation testing, and automated error-detection systems. Thematic 

research also found that healthcare businesses require data stewards and thorough data cleaning to 

ensure ELT data quality and reliability [17]. 

 

Theme 4: Emerging Technologies and Data Governance 
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AI and ML improve data control and evaluate data quality, compliance, and security in ELT procedures.  

Many studies demonstrate AI-powered technology can quickly find data patterns, outliers, and 

compliance concerns [9, 13, and 18]. This improves ELT efficiency and reduces errors [20].  

 

 
Figure 7 Emerging Technologies and Data Governance 

 

DISCUSSION  

The research highlights healthcare ELT data management challenges. The report emphasizes the 

importance of new technology, data privacy, compliance, and quality management. Research supports the 

design's security and privacy. This validates past research on proactive patient data protection [20]. 

However, smaller organizations often apply security measures differently. Healthcare companies found 

HIPAA and GDPR compliance to be challenging. Automated compliance solutions are expensive and 

complicated yet promising [21]. The research proposes industry-wide real-time compliance inspection 

and monitoring mechanisms. 

Inconsistently combining data from multiple sources may lower healthcare information accuracy, 

affecting patient care. Although advantageous, robotic data checkers show the necessity for human 

supervision to assure data accuracy [17]. Bitcoin and AI may enhance data control. These technologies 

provide new solutions, but they're expensive, and the regulations aren't always clear, making integration 

difficult.  [20].  

 

CONCLUSION  

This paper concludes by examining all the major challenges and opportunities of data management in 

healthcare ELT procedures. Prioritize data privacy and security, adhere to regulations, uphold data 

quality, and embrace emerging technologies. The findings show that healthcare businesses must prioritize 

data management systems with sophisticated security and legal procedures to protect patient data.  

 

Recommendations and Future Research  

This study highlights healthcare ELT data management challenges and opportunities. To improve data 

management, businesses should utilize encryption, privacy by design, and regular monitoring. 

Automation and standardization boost regulatory compliance. Data quality needs human and automated 

verification. Businesses should investigate AI and block chain and educate personnel on data control. 

Research should examine AI-powered data governance technologies, block chain use, standardized data 

governance frameworks, and AI's moral impacts, particularly on data bias and transparency. Healthcare 

institutions may enhance data governance by studying and implementing these standards. This will ensure 

patient data accuracy, quality, and safety in complex situations. 
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