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Research on the Evaluation and Utilization of Constitutional Diagnosis

by Korean Doctors using Al—based Evaluation Tool
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Since Traditional Korean medicine (TKM) doctors use various knowledge systems during treatment, diagnosis
results may differ for each TKM doctor. However, it is difficult to explain all the reasons for the diagnosis because
TKM doctors use both explicit and implicit knowledge. In this study, an upgraded random forest (RF)-based evaluation
tool was proposed to extract clinical knowledge of TKM doctors. Also, it was confirmed to what extent the professor's

clinical knowledge was delivered to the trainees by using the evaluation tool.

The data used to construct the

evaluation tool were targeted at 106 people who visited the Sasang Constitutional Department at Kyung Hee University
Korean Medicine Hospital at Gangdong. For explicit knowledge extraction, four TKM doctors were asked to express the
importance of symptoms as scores. In addition, for implicit knowledge extraction, importance score was confirmed in
the RF model that learned the patient's symptoms and the TKM doctor's constitutional determination results. In order
to confirm the delivery of clinical knowledge, the similarity of symptoms that professors and trainees consider
important when discriminating constitution was calculated using the Jaccard coefficient. As a result of the study, our
proposed tool was able to successfully evaluate the clinical knowledge of TKM doctors. Also, it was confirmed that the
professor's clinical knowledge was delivered to the trainee. Our tool can be used in various fields such as providing
feedback on treatment, education of training TKM doctors, and development of Al in TKM.

Korean medicine, Decision-making process, Sasang Constitutional Medicine, Knowledge extraction, Random
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Table 1. Characteristics of Korean Medical Doctors who Participated in
the Constitution Determination
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Table 2. Types of Importance Scores

Types of importance
scores
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Fig. 1. Representative example of Comparison of the individual and
average explicit and implicit importance scores using Sasang
constitution data. The explicit importance score and implicit
importance score are visualized in orange and cyan. Individual results
from each doctor and the average of all doctors’ results were expressed
as a solid line and a dotted line, respectively. The graph was sorted in
descending order according to the average explicit importance score.
Avg, Average.
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Table 4. General Characteristics of Patients Included in the Sasang 1 H * o
Constitution Patient Data we |eme |eavas o » . i
Category Participants Male Female . . o .
Age 15)\1| |:|||:||_|' 8(75%) 5(111%) 3(49%) :mplu.:utwmpor::nce “ “ ’ .:umplmlfmpm:an:c {Avg) “ :
15M~29A 24(22.6%) 12(26.7%) 12(19.7%)
30M|~49A 37(34.9%) 17(37.8%) 20(32.8%) Fig. 2. Representative example of comparison of explicit and
50M|~65A 26(24.5%) 6(13.3%) 20(32.8%) implicit importance scores using Sasang constitution data. Both
66A 0|4 11(10.4%) 5(11.1%) 6(9.8%) graphs are sorted and visualized in ascending order based on the
B 40.24+18.52 35.67£19.02 43.61£17.40 implicit importance score. The correlations were calculated using
BMI <185 15(14.2%) 5(11.1%) 10(16.4%) Spearman'’s rank correlation coefficient. (A) Intraindividual comparison of
18.5~25 60(56.6%) 22(48.9%) 38(62.3%) explicit importance score and implicit knowledge score; (B) Comparison
525 31(29.2%) 18(40.0%) 13(21.3%) of average explicit importance score and average implicit knowledge
g 23.90+4.44 2367+3.84 2267478 score.
A 106(100.0%) 45(42.5%) 61(57.5%) (A) Comparison of Doctor A and (B) Comparison of Doctor A and

Table 5. Distribution of Constitution Chosen by Korean Medical
Doctors Using Sasang Constitution Data

So-yang Tae-um So-um
A 70 32 4
B 49 40 17
C 47 47 12
D 39 36 31

Table 6. Classification Accuracy of Random Forest Classifier

Accuracy Weighted F1-score
A 0.7890+090 0.7510+110
B 0.6170+095 0.5750+105
C 0.6740+091 0.6370+098
D 0.5010+100 0.4880+109
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Fig. 3. Representative example of radar chart analysis scores using
Sasang constitution data. Explicit importance score and implicit
importance score are visualized in orange and cyan. Individual results
from each doctors and average of all doctors’ results were represented
as a solid line and a dotted line, respectively. The radar chart was
composed of four graphs: (A) Comparison of explicit importance score
between individual and average results; (B) Comparison of implicit
importance score between individual doctor and average results; (C)
Comparison between explicit and implicit importance score results; (D)
Comparison between explicit and implicit importance score (average
results). In (A) and (B), the average score is visualized in grey.
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Fig. 4. Comparison of importance score between individual and
average results using Sasang constitution data (representative
example). Explicit importance score and implicit importance score are
visualized in orange and cyan. Individual results from each doctors and
average of all doctors’ results were expressed as a bar graph and a
dotted line, respectively. The graphs were sorted in descending order
according to the importance score of average results. Baseline is the
average value of implicit importance score of individual results. (A)
Comparison of explicit importance score between individual and average
results; (B) Comparison of implicit importance score between individual
and average results.
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Fig. 5. Comparison of major symptoms using Sasang constitution
data. Major symptoms are extracted using the Sasang constitution
data. The major symptoms are those with a higher implicit importance
score than the third quartile. The major symptoms are visualized in red
color. The x-axis represents the major symptoms, and y-axis represents
doctors who participated in this study.

Table 7. The Jaccard Coefficient of Major Symptoms
Jaccard coefficient

Number of matching symptoms
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