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Abstract

[Purpose/Significance] In the management of Traditional Chinese Medicine
(TCM) case records, issues such as non-uniform metadata and insufficient
precision hinder information retrieval, knowledge sharing, and mining within
TCM case record knowledge bases. Researching and establishing a standardized
metadata model for TCM case records is crucial for supporting deep multi-
dimensional retrieval, knowledge sharing, and mining of TCM case records.
[Method/Process] Through literature research methodology, existing TCM-
related standards, specifications, and metadata standards were summarized;
through web survey methodology, TCM case record instances were collected
and, combined with content analysis methodology, the case record content was
analyzed to preliminarily define case record metadata elements; subsequently,
through field survey methodology, the TCM clinical process was observed and
accessed at clinical settings to optimize the preliminarily defined case record
metadata elements, yielding the final set of case record metadata elements.
[Results/Conclusion] A case record metadata model oriented toward TCM
clinical knowledge bases was constructed, which comprehensively describes the
TCM clinical process and provides a reference for standardizing TCM case
record metadata.
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Abstract: [Purpose/Significance] In the management of Traditional Chinese
Medicine (TCM) medical cases, problems such as inconsistent metadata and
insufficient precision hinder information retrieval, knowledge sharing, and min-
ing in TCM case knowledge bases. Establishing a standardized TCM medical
case metadata model is crucial for supporting deep, multi-dimensional retrieval,
knowledge sharing, and mining of TCM cases. [Method/Process] Through liter-
ature review, this study summarized existing TCM-related standards and meta-
data specifications; through web surveys, it collected TCM case examples and
employed content analysis to analyze case contents, preliminarily defining case
metadata elements; through field investigations, it observed and interviewed at
TCM diagnosis and treatment sites to optimize the preliminarily defined ele-
ments, obtaining the final set of case metadata elements. [Result/Conclusion]
A medical case metadata model oriented toward TCM diagnosis and treatment
knowledge bases was constructed, providing a comprehensive description of the
TCM diagnosis and treatment process and offering a reference for standardizing
TCM case metadata.
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Traditional Chinese Medicine represents a unique cultural and scientific heritage
of China. As a vehicle for TCM inheritance, medical cases embody the valuable
clinical experience and syndrome differentiation and treatment thinking of prac-
titioners, serving as an essential pathway for scholars to learn from predecessors’
academic ideas and clinical experience [1]. With the growth of medical case data
and the deepening of modernization research in Chinese medicine, case informa-
tion management has gradually shifted from traditional paper-based systems to
modern information technology and database management. TCM diagnosis and
treatment databases and knowledge bases are data and knowledge platforms ca-
pable of storing, sharing, mining, and analyzing TCM cases. Compared with
treatment databases, knowledge bases place greater emphasis on knowledge or-
ganization and mining functions. Currently, China has established several TCM
case information databases and knowledge bases, such as the “Traditional Chi-
nese Medicine Basic Database System” [2], “Statistical Analysis System for
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Historical Medical Cases” [3], and “Chinese Traditional Medicine Literature
Database” [4]. However, these databases have experienced suboptimal usage
rates and poor interoperability, leaving massive case resources underdeveloped
and underutilized. The main problems include: (1) Most databases contain
historical case data with personalized characteristics, resulting in non-uniform
metadata formats; (2) Existing case databases or knowledge bases lack detailed
metadata, failing to comprehensively and structurally reveal details of the TCM
diagnosis and treatment process, which impedes high-precision retrieval and
knowledge discovery. Addressing these issues, this paper aims to establish case
metadata standards for TCM diagnosis and treatment knowledge bases, propos-
ing a TCM case metadata model based on systematic research to standardize
case information recording formats, form a foundation for deeply revealing case
contents, and promote better development and utilization of TCM case knowl-
edge resources.

1. Current Status of TCM Medical Case Metadata Re-
search

1.1 Connotation and Development of TCM Medical Cases

Medical cases, also known as diagnostic records, pulse records, treatment plans,
or patient records [5], are continuous documentation of a physician’s diagnosis
and treatment of patients, including syndrome differentiation, therapeutic prin-
ciples, and prescription medication [6]. Overall, TCM medical cases represent
the most original and reliable records of the diagnosis and treatment process,
preserving vast amounts of information about disease treatment and serving as
the fundamental knowledge unit of TCM diagnosis and treatment knowledge
bases.

After more than two thousand years of development, medical cases have evolved
from initially recording only basic patient information, disease patterns, eti-
ology, pathogenesis, treatment methods, efficacy, and prognosis [7] to mod-
ern “medical record-style” formats referencing Western medical records. These
modern formats include basic patient information, visit time, chief complaints,
present illness history, past medical history, TCM four diagnostic methods, aux-
iliary examination results, diagnosis, and treatment recommendations. How-
ever, medical cases and medical records are similar but not identical. Both
are treatment records, but medical records comprehensively document patient
health status and disease processes according to modern hospital models, while
medical cases focus on recording TCM clinical facts and diagnostic thinking
activities [8]. The differences are shown in Table 1 [9]. Medical records form
the foundation of medical cases, documenting patient health status and treat-
ment methods, while medical cases provide more detailed records than medical
records, including the physician’s syndrome differentiation process. This differ-
entiation process represents the externalization of tacit knowledge from clinical
experience, mostly found in the commentary sections of medical cases.
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Internationally, CDISC (Clinical Data Interchange Standards Consortium) has
established a series of clinical research data standards for electronic acquisition,
exchange, submission, and archiving of clinical data [13]. China’s TCM clinical
research case report forms are designed based on CDISC’s CDASH (Clinical
Data Acquisition Standards Harmonization) standards, with added TCM clini-
cal data features, such as TCM diagnosis content, to promote data exchange and
sharing in TCM clinical research and support integration with clinical workflows
[14].

1.2 Existing Medical Standards and Specifications

Both Chinese and Western medicine have medical record standards, but med-
ical case standards are rare. Since medical records form the basis of medical
cases, this paper builds upon existing medical record standards, adding detailed
metadata from the TCM diagnosis and treatment process to comprehensively
express case contents.

1.2.1 TCM Metadata Standards As a major country in scientific data,
China has accumulated substantial research and data in TCM studies [10]. The
Chinese Academy of Medical Sciences and China Academy of Chinese Medical
Sciences have jointly developed the “Medical and Health Scientific Data Sharing
Metadata Standard” and “Traditional Chinese Medicine Scientific Data Sharing
Metadata Standard,” providing references for TCM database construction and
metadata structure design. Internationally, China has conducted standardiza-
tion work for traditional medicine in ISO/TC 215 (Health Informatics Technical
Committee) in recent years [11], having released three TCM information stan-
dards, including ISO/TS 17938 “Traditional Chinese Medicine Literature Meta-
data,” which provides a common set of descriptive elements for TCM literature
resources [12].

1.2.2 TCM Medical Record and Clinical Data Standards Regarding
TCM medical record standards, with the advancement of integrated Chinese
and Western medicine, TCM diagnosis and treatment records have gradually
transformed into “medical record-style” text preservation. China has issued
a series of standards and specifications for TCM medical records, such as the
“Basic Specifications for Writing TCM Medical Records” and “Guidelines for
Writing TCM and Integrated Chinese-Western Medical Records.” These specifi-
cations include the general process and some elements of physician diagnosis and
treatment. With rapid IT development, many paper-based records have been
converted to electronic archives for better information management and preser-
vation. China has promulgated standards for electronic medical records, such
as the “Basic Dataset Standard for Electronic Medical Records” (WS445-2014).
These standards include not only elements from paper records but also various
data structures suitable for information preservation. As “Healthy China” has
become an important national development strategy, the Ministry of Health re-
leased documents in 2009 regarding health records and health information, such
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as the “Health Information Dataset Metadata Specification (WS/T305-2009).”
To ensure comprehensive element sources, this study also referenced TCM di-
agnosis and treatment process-related books and templates, including “TCM
Diagnostics,” “Dictionary of Diagnostics,” and “Traditional Chinese Medicine
Apprenticeship Case Templates.”

1.3 Literature Review of TCM Medical Case Metadata

Currently, medical metadata research in China is still in its early stages. Using
the search query “Subject = Traditional Chinese Medicine AND Keywords =
Metadata” in CNKI with a deadline of April 23, 2020, yielded only 17 docu-
ments, most of which studied metadata for TCM medical case literature. Only
four documents were related to TCM case metadata: two [15-16] analyzed the
needs and research status of TCM case databases, pointing out that complex
TCM cases require a comprehensive metadata scheme for unified description
to establish databases with consistent data formats and structures; two [17-18]
addressed metadata schemes and structural design for case databases, divid-
ing case database structures into nine modules: basic case information, disease
basic information, diagnosis, treatment, prescription, erroneous operations, con-
traindications, Western medicine-related information, and medical orders, with
detailed refinement of these nine parts (see Figure 1 [Figure 1: see original
paper]). However, these were only preliminary attempts with generalized struc-
turing of treatment process knowledge and insufficient refinement of metadata
elements.

In summary, research on TCM case metadata in China remains in its infancy,
with preliminary academic exploration far from meeting the needs of TCM diag-
nosis and treatment knowledge organization and traditional cultural inheritance.
This paper addresses these issues by refining the granularity of existing metadata
based on medical record (or electronic medical record) standards and existing
metadata standards, enabling more comprehensive and in-depth revelation of
TCM diagnosis and treatment knowledge in knowledge bases and providing a
foundation for further TCM knowledge retrieval and mining.

2. Principles and Process for Constructing TCM Medical
Case Metadata Model

2.1 Metadata Model Construction Methods

Most metadata models are established by referencing existing metadata stan-
dards and reflecting specific business domains. For example, the artwork digiti-
zation metadata model was constructed by referencing existing standard systems
and research frameworks, combined with researchers’ and managers’ metadata
usage needs, modularizing metadata according to different functions in describ-
ing content and management mechanisms [19]. The digital museum metadata
model adapted existing metadata standards through reclassification to create
a dynamic model meeting resource requirements [20]. The geological disas-
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ter emergency information metadata model was constructed based on practical
emergency information resource classification [21]. Thus, metadata model con-
struction generally employs one or a combination of two methods: extending or
transforming existing standards, or designing models based on specific business
processes. This paper’s TCM case metadata model combines both methods, ex-
tending elements based on existing standards and optimizing elements through
actual case verification to ensure accuracy, practicality, and meet requirements.

2.2 Metadata Extension Principles

Metadata extension principles mainly include two types [22]: (1) Horizontal
extension, which adds a new metadata element without semantic repetition
with existing elements; (2) Vertical extension, which imposes stricter semantic
limitations on current metadata elements to generate new metadata qualifiers
[23], enhancing descriptive precision. Since single-level element qualifiers cannot
precisely describe elements, vertical extension may add qualifiers to qualifiers.
In this paper, primary, secondary, and tertiary elements represent these levels.

2.3 TCM Medical Case Metadata Model Design Process

This study follows a three-step process of “preliminary element definition—
element verification and optimization—metadata model establishment” (see Fig-
ure 2 [Figure 2: see original paper]) to determine TCM case metadata elements.
First, through investigating TCM-related standards and existing metadata stan-
dards, the study understands the TCM diagnosis and treatment process to iden-
tify core and extended elements. Next, cases from websites are selected and ana-
lyzed using content analysis, compared with elements identified from standards
to identify gaps, preliminarily defining metadata elements. Finally, through
field investigation methods, the study observes and interviews at TCM diagno-
sis and treatment sites to optimize preliminarily defined elements, obtaining the
final set of case metadata elements.

3. Preliminary Definition of TCM Medical Case Metadata
Elements

3.1 Determining Core and Extended Elements

Referencing the aforementioned TCM medical case (record) standards and spec-
ifications, and based on the “Basic Specifications for Writing TCM Medical
Records” and the American SOAP medication record format, case metadata is
divided into six core categories: basic case information, basic patient informa-
tion, diagnostic process, diagnostic assessment, treatment measures, and anal-
ysis summary. Among these, diagnostic process, diagnostic assessment, and
treatment measures reference the SOAP format. SOAP is a medication record
format recommended by the American College of Clinical Pharmacy, where S
represents Subjective (patient complaints, medical history, past history, etc.),
O represents Objective (clinical examination results), A represents Assessment
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(clinical diagnosis and treatment process analysis/evaluation), corresponding to
“diagnostic assessment” metadata, and P represents Plan (including treatment
principles, medication guidance, and related recommendations), corresponding
to “treatment measures” metadata. “Analysis summary” is established based
on the “commentary” section in “Traditional Chinese Medicine Apprenticeship
Case Templates,” primarily providing review and summary of referenced pre-
scriptions or historical references and treatment processes to give readers more
detailed understanding of cases.

Each core metadata category includes several core elements (represented as pri-
mary elements in this paper). The core elements of “basic case information” and
“basic patient information” reference six elements from DC metadata [24] (Title,
Creator, Date, Source, Publisher, Language), two elements from CISMéF [25]
(city, province or state), “Health Record Common Data Element Standard,”
and “Basic Dataset Standard for Electronic Medical Records” (WS445-2014).
The core elements of “diagnostic process,” “diagnostic assessment,” and “treat-
ment measures” come from WS445.1-2014 Basic Dataset for Electronic Medical
Records—Part 1: Medical Record Summary and WS445.2-2014—Part 2: Outpa-
tient (Emergency) Medical Records. The core elements of “analysis summary”
come from the “Traditional Chinese Medicine Apprenticeship Case Template.”
To ensure comprehensiveness and detail, some core elements can be extended,
with secondary elements vertically extended under primary elements for detailed
description, and if necessary, tertiary elements extended under secondary ele-
ments (Table 2 shows sources for secondary and tertiary elements).

3.2 Analysis and Supplement of TCM Medical Case Examples

3.2.1 Investigation of TCM Medical Case Examples After determin-
ing core and extended metadata through literature analysis, content analysis
was applied to online TCM case examples to prevent metadata omissions. The
analysis coded specific metadata elements contained in each case, compared
them with elements obtained in Table 2, and identified valuable diagnostic and
treatment information elements not covered. First, TCM case examples were
collected through web surveys, with samples selected for analysis. Next, anal-
ysis categories and coding tables were designed based on elements in Table 2.
Finally, online TCM case examples were analyzed according to the coding ta-
ble to identify unclassifiable diagnostic and treatment information elements for
metadata supplementation.

Samples were primarily selected from frequently updated TCM case websites,
including TCM Chinese Medicine Network, TCM Family Heritage—Case Expe-
rience, Ai-Ai-Yi Website, and Good Doctor Online. These four websites contain
numerous TCM diseases and treatment prescriptions. This study required com-
plete case examples, excluding articles describing only methods or partial cases.
Ultimately, 50 articles meeting requirements were selected from each website,
published before October 20, 2019, selected sequentially from the first page
backward, totaling 200 articles.
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3.2.2 Design of Categories and Coding Tables Categories are classifica-
tion items in content analysis, corresponding to core metadata in this study.
Six categories were established (see Figure 3 [Figure 3: see original paper]):
basic case information, basic patient information, diagnostic process, diagnostic
assessment, treatment measures, and analysis summary.

Coding was conducted based on the aforementioned elements, with each code
representing the final-level element of a core metadata category. For example,
an extension under “diagnostic process” might be: “present illness history”—
“palpation”—*“pulse diagnosis,” where “pulse diagnosis” is the final-level element
of “diagnostic process,” coded as “pulse diagnosis.” The coding design consisted
of two parts: (1) pilot coding to test inter-coder reliability, and (2) formal
content coding.

(1) Pilot Coding for Reliability Testing: Reliability is defined as consis-
tency among different coders in content classification. To ensure accurate
coding, inter-coder reliability must be assessed. This study selected two
coders: the author and a research group member with similar research
interests. Before pilot coding, the other coder was trained on element
meanings and corresponding sentences. Reliability testing standards gen-
erally require an overall inter-coder agreement level above 85% within a
95% confidence interval to pass [26].

First, the sample size for reliability testing was determined. According to the
theory on required sample sizes for reliability testing with different population
sizes proposed in “Content Analysis: Quantitative Research of Media Informa-
tion” [27], with 200 total case samples and assuming 90% overall coder agree-
ment within a 95% confidence interval, formula (1) indicates that 68 samples
needed to be randomly selected for reliability testing.

(N-1)(0.03)? + PQN / (N-1)(0.03)?> + PQ (Formula 1)

Where n = reliability testing sample size, N = total study sample size, P =
overall agreement level, Q = 1-P.

Next, two coders coded 68 case examples. Uncertain coding situations were
recorded and analyzed by a third party (a TCM student) to determine coding
assignments. Results were: N;=93, N,=91, M=85, n=2. Substituting into the
reliability formula (Formula 2):

R=nK /14 (n-1) x K/ N; + N, (Formula 2)

Where n = number of coders, M = number of elements both coders completely
agreed on, N; = number of codes by first coder, N, = number of codes by second
coder. K = inter-coder agreement.

The inter-coder agreement was K = 92%, with reliability R = 96%, exceeding
the 90% threshold and passing reliability testing, allowing continued coding.

(2) Formal Content Coding: After passing reliability testing, remaining
case examples were coded. As with pilot coding, uncertain situations
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were recorded and resolved with a third party (TCM student), resulting
in the coding table shown in Table 3 .

3.3 Reliability Testing

Reliability refers to the accuracy and dependability of test results [28], gener-
ally judged by the degree of difference between measured and evaluated values.
To verify reliability of elements obtained through content analysis, two other
research group members served as evaluators for metadata element analysis.
The coding table was provided to both evaluators, who received training on
coding methods and element meanings with examples, then practiced coding
5 identical cases to verify understanding. After confirming their mastery, 40
additional cases from the four websites were jointly coded for reliability testing.
Substituting results into Formula (2) yielded inter-coder agreement K = 0.85
and reliability R = 0.92, meeting acceptable reliability standards and confirming
the coding table’s usability.

3.4 Determining Supplementary Metadata Elements

Through content analysis of case examples, a coding table was obtained (see Ta-
ble 3 ). Comparison with elements in Table 2 revealed newly supplemented ele-
ments (jointly determined by both coders as belonging to certain core metadata
categories, shown in Table 4 with gray-shaded font indicating new elements).

One element was not found in web survey cases: “diagnostic process—present
illness history—inspection—inspection of infant finger venule.” Since further op-
timization would occur through field investigation, this element was temporarily
retained for potential deletion after field investigation.

4. Optimization of TCM Medical Case Metadata Elements
and Model Establishment

4.1 Element Verification and Optimization Process

Based on literature analysis and web case content analysis alone, the obtained
elements could not be fully confirmed as matching actual diagnosis and treat-
ment processes. Field investigation methods were required for verification and
optimization. Field investigation is a fundamental approach for researchers to
obtain data, emphasizing personal observation and interviews in real social con-
texts, with maximum advantages in directness and reliability. Forms include
direct observation, interviews, experiments, etc. [29]. However, parts of TCM
diagnosis are tacit and inexpressible, with experienced physicians’ diagnostic
processes not fully articulated. Researchers requested physician clarification on
questionable observations to avoid missing element selection.

This study employed direct observation and interview methods for further op-
timization. The process included three phases: preparation, field investigation,
and data organization.
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(1) Preparation Phase: Before site visits, elements obtained from standards
and case examples were organized into table format and printed as element
sheets for recording. Recorders were the two coders (the author and a
research group member).

(2) Field Investigation Phase: Ten TCM physicians in Changchun and
Songyuan were selected. Before investigation, physicians were informed
that the purpose was to understand their diagnostic processes, with re-
searchers observing and recording behaviors and patient conversations re-
lated to conditions without involving patient privacy. Printed element
sheets were provided for physicians to review and comment on element
rationality and practicality.

During observation, both coders recorded processes using element sheets, mark-
ing questionable areas for discussion during breaks. In breaks, researchers orga-
nized questions, resolved internally solvable issues, unified questions requiring
physician responses, and conducted interviews. Interview questions and answers
are shown in Table 5 .

(3) Data Organization Phase: During the first physician interview, the
physician noted that elements in “basic case information” and “basic pa-
tient information” were automatically generated by the medical record
system and asked the author to verify this.

After each physician investigation, both coders organized recorded content,
counted element occurrences, and unified disputed parts to determine supple-
mentary elements. A total of 972 case records were obtained, with elements
organized as shown in Table 6 (presented as final-level elements of core meta-
data; gray-shaded areas indicate new elements).

4.2 Element Optimization Results

The element “diagnostic process—present illness history—inspection—
inspection of infant finger venule” did not appear in either case investigation
or field survey results. After discussion among researchers, it was decided to
delete “inspection of infant finger venule,” with provision for future addition if
needed during data entry.

Compared with elements from case content analysis (Table 3 ), field investigation
yielded additions and deletions. Added elements (Table 7 ) and reasons are as
follows:

(1) Stethoscope: A common tool for physicians to examine internal organs.
Since one field investigation physician was a pediatric specialist who fre-
quently used stethoscopes for heart and lung examination in over 90%
of pediatric cases, “stethoscope” was vertically extended as a secondary
element under primary element “physical examination.”

(2) Percussion sound: “Auscultation” in TCM diagnostics includes listening
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to sounds and smelling odors. Cases generally show “listening to sounds”
as hearing patient breathing, coughing, sighing, etc. However, field inves-
tigation found some physicians judge conditions by tapping body parts
(e.g., abdomen) and listening to sounds. Researchers defined this as “per-
cussion sound,” extending it as a tertiary element under secondary element
“auscultation.”

(3) Inquiry about height and weight: Generally unrelated to conditions
and not expressed in cases. However, TCM physicians consider height and
weight for medication dosage, requiring vertical extension as a tertiary
element under secondary element “inquiry.”

(4) Inquiry about mental state: Refers to asking about patients’ men-
tal status after illness onset. During field investigation, patients reported
post-illness irritability and poor sleep quality unrelated to daily life stress.
This distinction requires separate representation as a tertiary element “in-
quiry about mental state” under secondary element “inquiry,” distinct
from “mental status” in “personal history.”

(5) Trauma history: Refers to verifiable past injuries. Field investigation
revealed patients with histories of serious car accidents or fractures. Ref-
erencing “Admission Record Writing Requirements and Format,” “surgi-
cal trauma history” was split from “past history,” with “trauma history”
vertically extended as a secondary element under primary element “past
history.”

4.3 Metadata Model Establishment

Through the aforementioned optimization process, the final TCM medical case
metadata model was established (see Figure 4 [Figure 4: see original paper]).
This model covers the complete TCM diagnosis and treatment process, clarifies
case content formats, reduces barriers to case information sharing and acquisi-
tion, and facilitates case information preservation, management, and retrieval.

This metadata model reveals key content in the TCM diagnosis and treatment
process more comprehensively and deeply than existing TCM case standards
and specifications. The TCM diagnostic process contains substantial personal
experience (tacit knowledge) rarely shown in regular medical records, poten-
tially leading to incomplete knowledge mining. This paper constructs a scien-
tifically validated TCM case metadata model by referencing existing standards
and models, analyzing actual cases, and conducting field investigations, aiming
to increase the externalization of physicians’ tacit knowledge and enable better
development and utilization of case resources.

As a precious cultural heritage, TCM and its medical cases are crucial for in-
heritance and development. However, current online case information sharing is
hindered and retrieval is imprecise, making unified formats a primary considera-
tion. This paper adopts a theory-practice integration approach, first referencing
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TCM standards and metadata specifications to obtain core elements and exten-
sions; second, collecting TCM case examples to study content characteristics
and preliminarily define elements through content analysis; third, optimizing
elements through field observation and interviews; and finally establishing the
metadata model. This high-precision model enables deep structural organiza-
tion of treatment process information, facilitating multi-dimensional retrieval
and knowledge mining in diagnosis and treatment databases or knowledge bases,
and deepening theoretical research and practical work in TCM knowledge orga-
nization.
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Abstract: [Purpose/significance] In the process of traditional Chinese medicine
(TCM) medical record management, problems such as non-uniform metadata
and insufficient precision hinder information retrieval, knowledge sharing, and
mining in TCM medical record knowledge bases. Establishing a standardized
TCM medical record metadata model plays an important role in supporting
deep multi-dimensional retrieval, knowledge sharing, and mining of TCM med-
ical records. [Method/process] This paper summarizes existing TCM-related
standards and metadata standards through literature survey; collects TCM med-
ical record examples through network survey, analyzes medical record content
through content analysis, and preliminarily defines medical record metadata
elements; then verifies and optimizes the preliminarily defined medical record
metadata elements through field investigation method by observing and visit-
ing the TCM diagnosis and treatment process on site, and obtains the final
set of medical record metadata elements. [Result/conclusion] A medical record
metadata model oriented to the TCM diagnosis and treatment knowledge base is
constructed, which comprehensively describes the TCM diagnosis and treatment
process and provides a reference for unifying TCM medical record metadata.

Keywords: metadata; metadata model; traditional Chinese medicine medical
record; traditional Chinese medicine diagnosis and treatment knowledge base;
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