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Abstract 

The purpose of this study was to provide deep insights about the metadata-driven healthcare data quality. 

This would solve digital health data quality challenges. Data correctness, consistency, and dependability 

matter more in healthcare. This solution improves data governance, sharing, and regulatory compliance 

through metadata. A comprehensive, systematic literature review analysis identified the most important 

hospital information management themes. The results demonstrate how information can enrich data and 

facilitate the use of AI and block chain technology. Healthcare institutions and research should use 

metadata-driven models, the article finds. This will enhance patient outcomes and healthcare data 

management. 
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1. INTRODUCTION  

Healthcare has expanded with the growth of EHRs, medical imaging, and other digital health solutions. 

High-quality data is essential for patient care, decision-making, and healthcare process efficiency [1, 2]. 

Healthcare data quality is challenging to secure due to its complexity and diversity. Poor data quality 

causes misdiagnosis, inefficient therapies, and higher healthcare costs [3]. 

Metadata is crucial for data administration and enhancement. Metadata organizes content, context, and 

structure to enhance data governance, tracking, and validation [7]. Metadata management can identify 

data quality concerns and healthcare information system needs [4]. Metadata has immense potential, but 

healthcare data quality models ignore its strategic role. Post-entry data cleaning and validation are their 

focus [9]. 

This study promotes hospital-specific metadata-driven data quality. The framework uses information to 

establish comprehensive and proactive data quality standards. These standards assure accurate, full, and 

consistent data from creation to disposal. By including information in data quality management, 

healthcare companies can improve data dependability, mistakes, and patient outcomes. 

 

1. Problem statement  
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• EHRs and digital health technology generate more healthcare data as more individuals use them. This 

data frequently contains missing, inconsistent, or erroneous information, which can significantly 

impact patient care, professional decision-making, and healthcare management [8]. Instead of 

addressing root issues, healthcare now reactively cleans and verifies data after input. Metadata 

management enhances data, but its healthcare benefit is unknown [10, 11]. This study fills the gap in 

metadata management to establish robust data quality standards in healthcare settings.  

2. Research Questions  

• Why hospitals utilize information management to improve data? 

• In healthcare, what are the most significant metadata-driven data quality system components for 

typical data quality issues?  

• How healthcare information systems improve data quality throughout its lifecycle? 

3. Research objectives  

• To determine how information management detects and fixes healthcare data quality issues. 

• To create a metadata-driven healthcare data quality system that prioritizes accuracy, completeness, 

and consistency. 

• To evaluate healthcare information systems improve data quality throughout its lifecycle.  

 

2. LITERATURE REVIEW  

Data quality has long been a concern; accurate and trustworthy data is essential for patient care, clinical 

research, and healthcare system management [11]. Most people have considered these criteria critical to 

healthcare statistics. Healthcare data is complex, diversified, and unorganized, making data quality 

issues problematic. To address errors after collection, data quality management strategies include data 

cleansing and post-entry validation. They may not always be able to address structural issues that lower 

the quality of data [12, 13]. 

In these circumstances, information is helpful. Metadata assists in controlling, monitoring, and analyzing 

data, and it also helps healthcare organizations provide accurate data. This prevents systematic errors 

[17]. According to research, metadata is crucial for data governance, historical management, 

descriptions, and user activities [4]. While metadata is important, limited research has examined its use 

in healthcare data quality systems [11]. No system combines metadata management and data quality [7]. 

Metadata-driven solutions may enhance healthcare data quality. Healthcare data issues include a variety 

of data types, real-time processing, and rapid judgments. Many experts suggest healthcare-specific 

models. Healthcare data is complicated, and judgments are crucial when grading its quality. To maintain 

data quality, these initiatives should include technical, commercial, and practical means [18]. 

HIPAA, GDPR, and other data governance and regulatory changes have made comprehensive data 

quality frameworks that protect privacy, security, and compliance while keeping high-quality data 

essential for healthcare [10, 14]. For healthcare data to meet these needs, metadata can simplify and 

monitor data processes. Healthcare IT metadata management is difficult. EHRs generate a significant 

amount of data, but they may encounter challenges [11]. This discrepancy indicates that healthcare data 

system metadata management solutions require further research and development.. 

 

3. MATERIALS AND METHODS 

A systematic literature review of healthcare metadata-driven data quality model research.  

1. Data sources 
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This study's systematic literature review employs Google Scholar, Dimensions, and Emerald Insight. 

The present study selected them based on their expertise in healthcare, information systems, and data 

management studies. This study used Google Scholar to index academic literature from several domains 

and open-access sources. Dimensions' analytics and reference mapping help metadata-driven data 

quality researchers find significant trends and networks [3]. This study chose Emerald Insight for its 

healthcare management, data governance, and health information systems journals. This study relates to 

these peer-reviewed works of literature [6].  

2.  Search strategy 

The present study conducted structured searches on selected libraries for a systematic literature study, 

specifically focusing on healthcare information and quality studies from 2023 onward. We conducted 

searches using keywords such as "metadata," "data quality," "healthcare," "electronic health records," 

"data governance," and "data management frameworks."”. 

3. Search strings for databases 

Incorporate the terms "metadata AND data quality AND healthcare" and "metadata-driven frameworks 

AND healthcare data quality." Add "metadata management AND healthcare data quality" + "healthcare 

data quality frameworks." Examine the concepts of "metadata in healthcare data governance" and "data 

quality management in healthcare." We categorized search results by relevancy into peer-reviewed 

journal articles. We utilized only English articles for uniformity and clarity. 

4. Exclusion/inclusion criteria 

The investigation focused on metadata management for data quality or healthcare information systems. 

These articles suggest or assess healthcare data quality methods. 

Inclusion Criteria: 

Data management and database technologies have been studied. 

• Research articles. 

• Pre-2023 

• English articles. 

5.  Data collection and analysis 

This highlighted trends in healthcare metadata-driven data quality research. The study mapped themes to 

uncover cross-field intellectual connections. The study identified the top metadata-driven healthcare data 

quality researchers to understand the research community.  

6. Building the framework 

The study suggested a metadata-driven healthcare data quality system using literature reviews. This 

framework was shaped by the gaps and problems identified in the literature, as well as the best practices 

and techniques from relevant studies. The strategy focuses on information management-based data 

quality assurance, monitoring, and healthcare compliance. 

7. Testing and Verifying 

Health informatics, data control, and clinical data management experts evaluate the framework's 

usefulness, completeness, and usability. Examples of metadata-driven data quality processes in 

healthcare firms highlight the framework's applicability.  

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR230429248 Volume 5, Issue 4, July-August 2023 4 

 

 
Figure 1 Research Methods 

 

4. RESULTS  

The healthcare metadata-driven data quality framework literature review examined metadata's role in 

data quality management. Topics included data governance and regulatory compliance, metadata in 

healthcare data integration and interoperability, and metadata-driven data quality solutions.  

Theme 1: Data quality and metadata 

In healthcare data quality management, metadata provides meaning, structure, and standards for 

correctness, consistency, and completeness. All studies stress how metadata enhances data management 

and structure. Metadata simplifies data development, storage, and consumption [15]. Metadata simplifies 

data analysis, cleaning, and evaluation by revealing its origin, format, and connection [16]. This is 

important since healthcare data originates from EHRs, lab systems, imaging systems, and many formats. 

Data inaccuracies may endanger patients [18]. Data quality standards are automatically applied to 

information during input and processing. Reducing mistakes before they affect healthcare choices.  

 

 
Figure 2 Data quality and metadata 

 

Theme 2: Data governance and compliance  

Healthcare needs data management to protect patient data. Data management in healthcare involves 

metadata to explain how data came, who is responsible for it, and HIPAA and GDPR compliance [19]. 

A new study reveals that metadata-driven solutions may help healthcare organizations comply with 

legislation by managing data processing and verification [11; 14]. Companies secure data by monitoring 

who viewed, changed, and used it via metadata. Healthcare requires recording patient authorization, 

sharing data, and obtaining data [20]. Metadata helps healthcare companies follow CT clinical data 

standards and enable system communication.  
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Figure 3 Data governance and compliance 

 

Theme 3: The Healthcare data exchange metadata 

Metadata makes healthcare data exchange and integration easier. Electronic health records, clinical 

decision support systems, imaging platforms, and smart devices disseminate healthcare data. Metadata 

helps these systems share data and interact across platforms [21]. Standardizing data presentation and 

layout improves data interchange. A metadata framework may link clinical phrases and coding systems 

to enable other systems to use data [22]. For optimal therapy, integrated care models must synthesize 

data from several sources. Studies show that data types, standards, and outdated systems make metadata 

deployment in healthcare problematic, despite its promise [16].  

 

 
Figure 4 The Healthcare data exchange metadata 

 

Theme 4: Metadata-driven data improvement tools 

ML, AI, and blockchain have the potential to improve healthcare metadata-driven data. Recent studies 

explore the potential of AI and ML to automate information management and enhance data quality on a 

global scale [18]. These technologies find patterns and outliers in massive data sets. Initially, this may 

uncover data quality concerns. AI-powered metadata systems speed up metadata development and 

reduce mistakes in data identification and organization [19]. The systems may also identify missing, 

erroneous, or unclear data in real time. This technique may help healthcare organizations fix data quality 

concerns before they harm patients. Block chain has the potential to secure, trace, and reduce the 

likelihood of alteration in healthcare data [23]. Block chain lets healthcare companies authenticate and 

prevent data changes. This is essential for healthcare data system trust [24]. 
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Figure 5 Metadata-driven data improvement tools 

 

5. DISCUSSION  

This study used systematic literature review techniques to evaluate how metadata-driven models may 

improve healthcare data quality. Although metadata is complex, the results show that healthcare data 

management is increasingly dependent on it. Structure, origin, and meaning information in metadata 

improve data accuracy, consistency, completeness, and tracking in healthcare [14]. All are essential for 

tremendous data. Metadata may enhance data quality management. Scholars are interested in metadata's 

potential, but healthcare models are lacking. Many existing models are overly broad and fail to consider 

the complexity and sensitivity of healthcare data, dispersed across multiple systems [11]. 

Another significant study conclusion is that metadata are essential for healthcare data maintenance and 

standardization. HIPAA and GDPR make digital healthcare data quality an economic and legal concern. 

Metadata helps healthcare facilities organize and validate data for legal and moral compliance [12; 13]. 

Information enhances data quality and regulatory compliance. Studies have indicated that the integration 

of information into governance processes has been challenging due to the use of outdated systems and 

inconsistent standards across organizations [19]. Absence of global healthcare metadata standards makes 

scalable, interoperable solutions problematic. 

The study underscores the importance of information in healthcare data exchange and integration. Data 

exchange between systems and treatment sites is essential as healthcare integrates. Systems interact and 

share healthcare data via metadata [20]. The study shows that healthcare system integration is 

challenging. Concerns include unconnected healthcare systems and inconsistent information formats. 

These challenges make it difficult for healthcare workers to value data for data integration and uniform 

treatment [3]. 

AI and ML may help healthcare firms monitor data quality and detect concerns [5]. These systems offer 

proactive data quality monitoring to detect and fix mistakes before they harm patients. Block chain 

technology has the potential to secure and monitor healthcare data, ensuring its transparency and 

immutability [6, 8]. Despite being new, these technologies have the potential to revolutionize healthcare 

data management and quality inspections.  
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Figure 6 Study Components 

 

6. CONCLUSION  

This research offers insights into the metadata-driven healthcare data quality system, ensuring accuracy, 

consistency, and reliability. Important digital health systems like EHRs need high-quality data. 

Healthcare data management increasingly relies on metadata. The study suggests using information to 

improve data quality.  

 

7. Recommendations and Future Research  

All healthcare data systems should use standard information practices to improve quality. It will simplify 

system connectivity and avoid data loss. Healthcare businesses should use AI and machine learning to 

ease metadata administration and real-time data quality review. They should also examine block chain 

metadata security. Future research should evaluate how information systems affect real-world data 

quality and patient outcomes. Researchers should also examine flexible healthcare information systems 

and how AI and blockchain might improve healthcare data governance.  
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