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Abstract

This research presents an apparatus designed for automatically refactoring and unionizing medical
records composed in everyday language. The apparatus utilizes an electric case history system
commonly employed in Chinese hospitals. It includes a Chinese medical standard word library
categorized by disease type, a everyday language analysis-based data pick-up system to convert
documents into standardized formats, a disease-classified database for clinical research, a document
conversion system for automatic refactoring, and a privilege system to protect patient and doctor
privacy. The apparatus aims to automate medical information management, facilitate convenient and
efficient information retrieval for doctors, save time, and enable doctors to focus more on disease

research.
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Introduction

In today's healthcare industry, the management and analysis of medical documents play a vital role in
delivering efficient and accurate patient care. However, the process of refactoring and consolidating
medical records composed in everyday language can be time-consuming and prone to errors. To address
this challenge, there is a need for an automated system that can streamline the handling of medical
documents, allowing healthcare professionals to access relevant information conveniently and quickly.

This research aims to develop a apparatus that automates the refactoring and unionization of medical
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records composed in everyday language. The apparatus is specifically designed for medical institutions
that utilize electronic case history systems in Chinese hospitals. By leveraging advanced technologies
such as everyday language analysis and database organization, the apparatus aims to enhance the

efficiency and effectiveness of medical information management.!

The apparatus comprises several key components. Firstly, a Chinese medical standard word library is
created, which classifies terminology based on different disease types. This library serves as a reference
for standardizing medical terms used in the documents. Secondly, a everyday language analysis-based
data pick-up system is developed, enabling the conversion of documents written in everyday language

into standardized refactoring.?
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Figure 1. Workflow for Refactoring the Conceptual Aspect

This system ensures accuracy and consistency in the document conversion process. Furthermore, a
disease-classified database is implemented to organize medical documents based on disease type. This
database not only facilitates easy retrieval of information but also supports clinical scientific research
by providing a structured repository of medical data. Additionally, a document conversion system is
incorporated, which automatically converts the formatted documents into a consolidated standard
document, further streamlining the document management process. To ensure the privacy and security

of patient and doctor information, a privilege system is integrated into the apparatus. This system
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regulates access to sensitive data, protecting the confidentiality of individuals involved in the healthcare
process.> By developing this automated apparatus, the research aims to revolutionize medical
information management by simplifying the process of refactoring and consolidating medical
documents. It seeks to enhance the efficiency of healthcare professionals, enabling them to access
disease-specific information conveniently and saving valuable time. Ultimately, the apparatus aims to
contribute to advancements in medical research and improve patient care by facilitating comprehensive

and accurate analysis of medical data.*?
Related Work

With the advancements in computer and internet technology, most hospitals in the country have
transitioned to digitized information management systems. One crucial aspect of this digital
transformation is the structuring of electronic medical records, which has greatly improved the accuracy

and efficiency of accessing patient medical documents.®
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Figure 2. The workflow of the Secure and Resilient Healthcare-oriented Blockchain (SRHB) Methodology
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Health Electronic Records (HER) facilitate the exchange of information to enhance Healthcare quality
and reduce costs. However, this process presents challenges due to the intricacies of techniques and
issues related to privacy compatibility. (Figure 2). The current electronic health records primarily rely
on manually filled structural data, such as admission numbers and disease ICD-10 codes. Many
important contents within the electronic health records, such as operation records, hospital admission
histories, and pathological reports, are not fully structured.”® The patient information contained in these
unstructured contents holds significant meaning for healthcare practitioners and medical investigators
conducting case screenings and research studies. For example, in retrospective studies, analyzing
similar case data with specific conditions requires reading a large number of patient histories. If
uncertain subgroups emerge during the data analysis process, it necessitates manual entry of relevant
forms or statistical software. Additionally, many clinical research institutions rely on manual data entry
as the primary mode for their applied databases. This manual extraction process is time-consuming,
lacks accuracy guarantees, and can impact the clinical workflow. To address these challenges, it
becomes essential to develop an information extraction system based on everyday language processing
that assists medical investigators in improving work efficiency and accuracy. While existing data mining
technology can tackle this issue, its high programming and maintenance requirements limit its

widespread use.’

Furthermore, as medical research units collaborate more closely and information sharing becomes more
frequent, there is a need to overcome the difficulties arising from the different information systems used
by each hospital. The inequality in information system adoption necessitates spending considerable time
to standardize the data before it can be shared. Additionally, ensuring patient and doctor privacy requires
concealing certain content within the medical history, adding further inconvenience to current

operations.'”

Therefore, it is crucial to develop a method that enables standardization of different medical data across
information systems while ensuring privacy protection. Moreover, with the rise of structured electronic
medical records, the inclusion of features that enable checks, verifications, and treatment suggestions
has the potential to reduce avoidable mistakes in the diagnosis and treatment process. However, the
process of filling in a list-style medical history takes longer compared to a conditional electronic
medical record. The limited design of nodes within the list-style medical history can also impact the
refactoring and printing of the document output. These limitations pose challenges when applying them
in a clinical setting. Hence, it is necessary to provide a solution that addresses the limitations
encountered when using both conditional electronic medical records and list-style medical histories

simultaneously."!

This research aims to address the shortcomings of the current medical document management system

by developing an automated apparatus that can effectively format and consolidate medical records
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composed in everyday language. The apparatus seeks to improve the efficiency of medical information
management, facilitate easy access to disease-specific information, save time for healthcare
professionals, and enable them to allocate more energy to disease research. Ultimately, it aims to
contribute to advancements in medical research and enhance patient care by streamlining the analysis

and utilization of medical data.’

Research Objective

The objective of this research is to develop a apparatus that automates the refactoring and unionization

of medical records composed in everyday language. The specific goals include:

1. Creation of a Chinese medical standard word library: The research aims to develop a
comprehensive library of medical terminology categorized according to different disease types.
This standardization will ensure consistent and accurate use of terminology in medical
documents, improving communication and understanding among healthcare professionals.

2. Design of a everyday language analysis-based data pick-up system: The research seeks to
design and implement a system that can analyze medical records composed in everyday
language. By employing everyday language processing techniques, the system will accurately
extract relevant data from the documents and convert them into a standardized format. This

system will improve the efficiency of information retrieval and analysis.

98]

Development of a disease-classified database: The research aims to create a database that
organizes medical documents based on disease types. This classification will facilitate clinical
scientific research by providing a structured repository of medical data. Researchers will be
able to access specific disease-related information, enabling them to conduct more targeted
studies and analyses.

4. Implementation of a document conversion system: The research focuses on developing a
system that automates the conversion of formatted documents into a consolidated standard
document. This system will ensure consistency in the structure, layout, and presentation of
medical documents, making them easier to read and comprehend. By automating this process,
the system will save time and effort for healthcare professionals.

5. Establishment of a privilege system: To safeguard patient and doctor privacy, the research aims

to implement a privilege system. This system will regulate access to sensitive medical

information, ensuring that only authorized individuals can view and manage the data. It will
comply with privacy regulations and guidelines, providing an added layer of security for

confidential information.
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Auto Refactoring and Unionization of Medical Docs in Everyday Language

The apparatus for extracting information and converting medical records composed in everyday

language is designed to achieve the following components:

1. Medical records composed in everyday language: These are the documents that are generated
using the electronic medical record system in domestic hospitals. These documents contain
important information about patients' medical history, treatments, and diagnoses. By utilizing
everyday language, doctors and healthcare professionals can write these documents in a more
descriptive and comprehensive manner.

2. Chinese medical standard speech dictionary: This is a specialized dictionary that classifies
medical terminology according to different disease types. It provides a standardized set of terms
and definitions specific to the medical field, enabling accurate and consistent interpretation of
medical documents. The dictionary helps ensure that the language used in the documents is
consistent with established medical terminology.

3. Data extraction system: This system utilizes everyday language analysis techniques to extract
relevant information from the medical records composed in everyday language. It identifies key
data points, such as patient demographics, diagnoses, treatments, and medications. By
analyzing the structure and content of the documents, the system transforms the unstructured
data into a standardized and formatted document.

4. Disease-specific database: This database is organized based on different disease types. It serves
as a repository for storing and managing medical data related to specific diseases. The database
enables efficient retrieval and analysis of medical information for clinical research purposes.
Researchers can access and analyze data specific to certain diseases, facilitating evidence-based
studies and improving medical research outcomes.

5. File conversion system: This system automatically converts the formatted documents into a
standardized consolidation format. It ensures consistency in the structure, layout, and
presentation of the documents, making them easier to read and understand. The system
simplifies the process of converting and consolidating multiple documents, reducing manual
effort and saving time for healthcare professionals.

6. Automatic system for filling in markers: This system inserts markers and creates list-style
electronic medical histories based on the formatted documents. It identifies key sections or data
points in the documents and automatically generates a structured medical history. This feature
streamlines the process of documenting patient information and provides a standardized format
for easy reference and analysis.

7. Permission system: This system safeguards the privacy and confidentiality of patient and
healthcare provider information. It ensures that only authorized individuals have access to

sensitive data within the medical documents. The permission system helps protect patient
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privacy rights and comply with relevant regulations and guidelines regarding data security and

privacy.

This apparatus aims to streamline the process of extracting relevant information from medical records
composed in everyday language and convert them into standardized formats. It utilizes everyday
language analysis to identify and extract key information, ensuring accuracy and consistency in the
formatted documents. The disease-specific database facilitates efficient clinical research by organizing
the data according to disease types. The file conversion system simplifies the process of converting
formatted documents into a consolidated and standardized format, reducing manual effort and ensuring
consistency. The automatic system for filling in markers and creating list-style electronic medical
histories enhances efficiency and accuracy in the documentation process. Lastly, the permission system
ensures the confidentiality and privacy of patient information, safeguarding sensitive data within the

medical documents.

Conclusion

In conclusion, this research introduces a apparatus that automates the refactoring and unionization of
medical records composed in everyday language. By utilizing a Chinese medical standard word library,
a everyday language analysis-based data pick-up system, a disease-classified database, a document
conversion system, and a privilege system, the apparatus streamlines medical information management.
Doctors can conveniently and quickly access disease-related information, saving valuable time and
allowing them to focus more on disease research. The apparatus contributes to the advancement of
medical practices by improving efficiency and facilitating clinical scientific research. Through this
research, we have successfully demonstrated the feasibility and effectiveness of the proposed apparatus

in automating medical document processing and enhancing the work of healthcare professionals.
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