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Data Science Approaches for Integrative Medicine Combining
Traditional East Asian Medicine and Western Medicine: Current
Research Status and Future Challenges in Diagnostics
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1: Department of Physiology, College of Korean Medicine, Wonkwang University,
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This study analyzes the current status of research on integrative medicine combining traditional East Asian
medicine (TEAM) and Western medicine (WM) using artificial intelligence and data science approaches, with a focus on
diagnostic applications. Through a comprehensive literature review, we identified and categorized relevant studies into
three types: 1) models utilizing both TEAM and WM information for various diagnoses, 2) studies performing Western
medical diagnoses based on TEAM information, and 3) research analyzing the correlation between TEAM diagnoses
and Western medical information. For each category, we summarized the research objectives, sample sizes, collected
TEAM and WM factors, integration methods, and key results in terms of the benefits of integrative medicine. Our
analysis revealed that integrating TEAM and WM information often led to improved diagnostic accuracy and more
comprehensive patient profiles compared to single-system approaches. However, we also identified several limitations
in current research, including small sample sizes, lack of external validation, and difficulties in standardizing TEAM
data. Based on our findings, we propose future research directions to address these limitations, such as conducting
larger-scale prospective cohort studies, developing standardized methods for collecting and digitizing TEAM data, and
investigating the underlying physiological mechanisms of observed correlations between TEAM and Western medical
factors. This review provides valuable insights into the current state and future potential of data-driven integrative
medicine research, highlighting its promise in enhancing diagnostic accuracy and patient-centered care.
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PubMed, Embase, IEEE Xplore d|o]Ejt]o]A0]

AHAMO
aTuw
A 28stgon], 2t dojellol a0 Sx4o] S ZMAL AHE3

Aok AAALZ AFAS 71&, oMot A5, g, &
AW, A9 #H g0l zZFoz IJetER 579 £ JiE
Foz AASHck ©AZAS A Lfoj(artificial intelligence,

machine learning, deep learning %), @%ofAlo} AE0st
¥ Lof(traditional Korean medicine, traditional Chinese med
icine, East Asian traditional medicine &), @A o3 Loj(di
agnosis, pattern identification, syndrome -classification %),
@=3 U3HA Loj(combined, integrated, hybrid, fusion ), ®
A golst I3 Loj(western medicine, conventional medicine,
biomedical, modern medicine )& Boolean #AtA} ANDZ %
gatgich. 24 Oge dolz ApyE £doz At dol
Eulol2 8 AR AAAe gt 2.

Pubmed: ((artificial intelligence[Title/Abstract]) OR (ai
artificial intelligencelMeSH Terms]) OR (deep learning
[Title/Abstract]) OR (machine learning[Title/Abstract])) AND
medicinelMeSH Terms]) OR
(traditional korean medicine[MeSH Terms]) OR (traditional
medicine[MeSH Terms])) AND

((east asian traditional

chinese ((diagnosis

[Title/Abstract]) OR (diagnostic[Title/Abstract]) OR (pattern
identification[Title/Abstract]) OR (pattern classification[Title
/Abstract]) OR (syndrome classification[Title/Abstract]) OR
(pattern diagnosis[Title/Abstract]) OR (syndrome
prediction[Title/Abstract])) AND ((combined[Title/Abstract])
OR (integrat#*[Title/Abstract]) OR (hybrid[Title/Abstract]) OR
(fusion[Title/Abstract])) AND
/Abstract]) OR (conventional medicine[Title/Abstract]) OR
(biomedical[Title/Abstract]) OR (modern medicine[Title
/Abstract])) AND (english[Language])) Embase: (‘artificial
intelligence'/exp OR (artificial NEXT/1 intelligence):ti,ab OR
'deep learning'/exp OR (deep NEXT/1 learning):tiab OR
'machine learning'/exp OR (machine NEXT/1 learning):ti,ab)

((western  medicine[Title

AND (‘oriental medicine'/exp OR 'Korean medicine'/exp OR
'Chinese  medicine'/exp) = AND  (‘'diagnosis'/exp  OR
diagnos#:ti,ab OR (pattern NEXT/1 identification):tiab OR
(pattern NEXT/1 classification):ti,ab OR (syndrome NEXT/1
classification):ti,ab OR (pattern NEXT/1 diagnosis):ti,ab OR
(syndrome NEXT/1 prediction):ti,ab) AND (combined:ti,ab
OR integrat*:tiab OR hybrid:tiiab OR fusion:ti,ab) AND
(‘western medicine'/exp OR (western NEXT/1 medicine):ti,ab
OR (conventional NEXT/1 medicine):ti,ab OR
biomedical:ti,ab OR (modern NEXT/1 medicine):ti,ab) AND
[english]/lim, IEEE: (("artificial intelligence” OR "machine
learning" OR "deep learning” OR ‘"neural network*" OR
"transfer  learning" OR  "supervised learning" OR
"unsupervised learning”) AND (“traditional medicine" OR
"oriental medicine" OR "Chinese medicine" OR "Korean
medicine” OR "East Asian medicine”) AND (diagnosis OR
diagnostic OR "pattern recognition" OR classification OR
"pattern identification” OR "syndrome classification” OR
"pattern diagnosis OR ‘"syndrome prediction") AND
(combined OR integrat* OR hybrid OR fusion) AND
("western medicine” OR

medicine" OR ‘"conventional

biomedical OR "modern medicine"))

2. 24 A% 71 R WA 71E

2 A7QAE dole w3t Y Beoto A FUAN @
PP BPYAHOR FIY ATES 2L, olgt FAYo|
d7se Adstgct. PARCE 328 24, 9ol 0|29 of
2 AYE 2, U4 dolgd usta ge ol A7, woe
Yue HYojst YuE BE VESHA YU FBU VEH A7,

U

YA (original article)’} ohd 2|7 A, SFosta #A Qe A
T+ A9 #H Qe A4 AlYsigd

FE APES e 2 AU J1Fd u 2R
M, U2 dole §yo] WE RR2 I3 Fu(Traditional
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East Asian Medicine information, TEAM)?] Zgh ojXol AJQ
o]st A Y (Western Medicine information, WM)Q] Z3gh o
golstoict. S, A 2mo] WE B2 ooy A
A 512 FEE 3R, ALY AHAY, Heda )2
2E2 SteA], WA BN 2z sthxS FHQC 28
9] AW © EOPI Asl BE =2 sl 343 71ES HE
on), ofujdt A Wxel AT AT YHee MAEsto]
$52 2kt ol2 59 AFFoE 1) WYY PuE
o5 284 Rz s AU 2T AT, 2) A AR 7]
B AQolat ATe 43 AT, 3) g Ak Agolst A
9 & Al 7HA] el g FFsHeih Al
A stEnelel soke dsdl el 2 sene We Ao
Hol o] JH, FYH FI I
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Records |dentified through database search:
MEDLINE via Pubmed, Embase, and IEEE

Records excluded based on specific criterla:
Duplicates
Non-English publications
Theoratical studies without data
Studies using only one medical approach (not integrative)
Review articles (not original research)
Studies not related to integrative medicing
Studies not focused on diagnosis

l Articles Included in this study (n=9) ‘

Classification I

| |

Madels using both TEAM
and WM information for
various diagnoses (n=5)

Studies analyzing correlation
between TEAM diagnosis
and WM data (n=2)

TEAM-based WM diagnostic
studies (n=2)

Fig. 1. Flow diagram of literature selection and classification
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Y84 vz oot AUS 2% A7
Chen £Ye Jxsz 3 ?_IK]XPOH(Post stroke cognitive

impairment; PSCI) o5& 95} 7]71]3_,3 a] %Bﬁ} 9

o Molstel olgate AYstol BAFC Agolst At
ATEANA AY, WA, UEF B A, B A4 2R
3 otdgole A C-9R3A4 OWMA £x F), NIHSS A
(National Institutes of Health Stroke Scale), MMSEQ} MoCA
e 9lX] H7t Ax ESo] =x;FE Lt  Gradient Boosting
Decision Tree(GBDT), Random Forest(RF) Support Vector
Machine(SVM) 21258 Atgslo] &g 1a3ion], 10 fold
R3S B 29 45S Wishy ﬁﬁa}am. GBDTm o]
80.77%9 =2 & AY=g HYon, FAJST 945 %ﬂg
o] FTWE PSCI 50| 9lo] L48 H5e Wzt

A% Axt2+= MYt Xm(HED R4, ‘-}Ol, 35 89, 2E’\l
22t FoJst AAHAE " % w37t 2% o o]
SR AT PSCI =7] 24, AY, A8E 7FsoH oo
TAEL £AES AREeR %%.‘ & AZE AlAEIT.
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(Diabetic peripheral neuropathy; DPN)S ©o|&35t: O F E£4]
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161%)2 goz A7E AP Fost 4 157k, A
WH B4, AW Y, W A 24 52 EYF F 490 57
Hepelsr x| & 2770, FOl8t A= 2270)
29 g% RF LnAFE Agstol o5
SHAP Z#olg)3g Hestel 2L NP £ e AY
ost Rlaghe ASF BANL $4% 45e voon, 1 A
S2 AL 0.81, FYUE 0.80, AIFE 0.91, 0
09022 Uehith Z@ ol& &t ¥A Az Folst ZA(AHA]
N, 2%, A2 5)0] Uol, A o|g 71z, HbAlce} @7 4
9 o ARt et o] B 3
FYM0R WSy, M2y G BxolN 1Y DPN 15
£7] Agg A¥Ro, FAS WS AV WY 2 B
2o] 7hsAe Rolzgit.

Xia SU8 JANE Lu2AFES At FAt S A2
sterA X2 E 5 OjANS S+ (Metabolic syndrome; MS) ©f
5 99g pustuat Aok F3 U YUIA 2 586YMS
gxk 4503, 279 AP 136¥)e GOz A7E FYPJc
47719 FoJst 34HZE, @9, ofX|2g, AH F)2 20719 A3
spetA A w(GE, Yol, 71, AF, BMI, &2, Y, T 75
AAL 358G AR 7ls BAF §)F ARG Decision
tree(DT), SVM, RF A 7}X] 223 At&sto] Al 7HA] dlo|8Al(&
g Rlw, BEEA A xS, 508 AawhE FAG 5 A
BE AMSE RF 2do] 7P =2 AE%R(0.97), UFE(0.99), &
0]=(0.92)F Ho|H 2| u9] 452 UEH §9] oF Rtz
W, FE 49, AR HE ol 5% Aog L. o]
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Table 1. Integrated diagnosis models that utilize both traditional East Asian medicine and Western medicine information

Objective Subjects Traditional East Asian medicine features Western medicine features
- - . - . Demographic data, Past medical history
Early prediction 85 patients with acute Traditional Chinese medicine (TCM) constitution Stroke-related information (lesion location, area,
14) mode] lfor'post'—stroke ischemic stroke types frequency), Laboratory indicators, National Institutes
cognitive impairment TCM syndrome types of Health Stroke Scale, Cognitive assessment scales
- 1,142 Type 2 diabetes . . . _|General information (e.g., age, gender, BMI, disease
15) Péei:l;c;tli?:n r:r?d:ér;?r mellitus patients (681 15 TCM symptomsh(e.go.,dIliqg?nir;L)meness, limb pain, duration), Laboratory indicators (e.g., blood
Neuro at’% E)DPN) patients with DPN, 461 Tongue angp ulyse characteristics glucose, HbA1c, lipid profile, liver and kidney
pathy without DPN) 9 P function tests)
- P 47 symptoms collected through a standardized 20 physiochemical indexes, including sex, age,
Predlctlo.n model for 586 individuals (450 MS scale (e.g. thirst, wiry pulse, bitter taste, dizziness,| height, weight, BMI, waist circumference, blood
16) metabolic syndrome | patients and 136 healthy ) . T ; h e , :
greasy tongue coating, fatigue, irritability, pressure, liver function tests, lipid profile, fasting
(MS) controls) e . .
spontaneous perspiration) blood glucose, and kidney function tests.
P{?Sécitti'g:almgﬂﬁlesfgr 21,295 inpatient TCM diagnosis and prescription information from | Patient demographic information, Clinical data
17) L electronic medical EHRs, TCM drug classification system (819 types of| including symptoms, vital signs, laboratory test
Medicine
prescriptions records first-category medicines) results, and examination findings from EHRs
Ident;Ect:)anogsci(fornovel traditional Korean medicine diagnosis questionnaire Rome-criteria-based Korean Bowel Disease
18) fumt)ional 198 EGID patients for digestive symptoms, which included aspects of| Questionnaire for FGID diagnosis, 36-item Short
astrointestinal P spleen-gi-deficiency, stomach-gi-deficiency, food | Form Health Survey for health-related quality of
gisorder (FGID) retention, and Sasang constitution analysis. life assessment
Table 2. Western diagnosis from traditional East Asian medicine-based information
Objective Subjects Traditional East Asian medicine features Western medicine features
alignilt?ﬁ?;gtddu?:e Acoustic pulse signals from 3 positions on the
diagnosis a rgach 90 participants (45 radial artery (Cun, Guan, and Chi), divided into 5
19) for igdentifyinpp stable patients with stable CHD| vertical layers using a specially designed acoustic Diagnosis of stable CHD
coronary %eart and 45 healthy controls) sensor with automatic lifting and lowering
disease (CHD) capabilities
Deppmert o a1 | iroges ol o
fragmeworkgfor 949 patients (905 images| Tongue features such as color, shape, and texture|Diagnostic results for H. pylori infection, bile reflux,
20) ) . from healthy group, based on principles of tongue diagnosis, using | reflux esophagitis, gastric erosion, and duodenal
astrointestinal
di?eases based on 1,262 images from smartphones erosion
; : gastrointestinal disease
tongue diagnosis group)
Table 3. Correlation studies between traditional East Asian medicine diagnoses and Western medicine information
Objective Subjects Traditional East Asian medicine features Western medicine features
_— 12 patients with coronary
21) rler}\;%ifﬁﬁﬁnbgg’vte}; xﬁirtugisst:i)sl: giia%go:i% 10 symptoms related to blood stasis syndrome Coronary heart disease diagnosis, expression data
syndromes and blood . gd ymp Y of 10 proteins through 2DE-MS analysis
roteomes ood stasis syndrome)
P and 6 healthy controls
Analysis of the
correlation between 400 dlinical data points 14 physicochemical parameters (e.g., red blood cell
22) syndromes and on blood stasis s n%lrome Five sub-syndromes of blood stasis syndrome count, white blood cell count, platelets,
physicochemical Y hemoglobin)
parameters
VR ATSL SN WA SN 2 uwehYe UFHoR U5
SHth Chen S'99) A7t Zolst AREY HYels APAR
L g JEO| o) oigh o A2 4 /32 A9 £ 717Eaer SR AR AE2A, HEF & IR
2 AN FEF =252 TS Agoste S E3A e g Mz 4% mgdE AAsEH. S35 5
sl et oy 718E A PAS HolFn. o2id A Tl oty A FR7t NS Rret A FaL o5 UR=
e 3 A VA g¥oz RREYUCk 1) WY PUE BT ¥ NEFL MolFel, HUH 2 WY 2AS oRisigc
&3 ms Ot A9S £33 A, 2) Y] FEIIT Mg Jiang 99| A& SHAP ZUYIS Fgsto] T 29
SR Ade 233 A, 3) §o] A ANFost FHo Ay A7t dS gEFgozN AFA S WA FAIE siEste
2 BN AT P4 Mg I59e w0, 39 S0 MYest xmet
A HR {39 A2 TS F, A2 Fue AL A A9 A5 AR YerdS dFstch Xia §°99 A3
sto] o A&, FA 23 52 FUstol WYL ASAY AP Folt YT sty A FUT 2o] U AnUZ A}
ste 225 TNtk ot A2 74 A% AA FHe 2 &3t 22un JFX3] o2 JS5(FHYE 097)2 HYS EFH
gotol o ZéHolL HA VTS BE2 sigden], o] g o2 Ugstol FY 29 29YL YaAd shck. Park 500
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