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A Study on Decision Rules for Qi - Blood - Yin - Yang Deficiency
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In order to deduce the pathogenic factor(PF) diagnosis logic of underlying in pattern identification of Korean
medicine, 2,072 cases of DSOM(Diagnosis System of Oriental Medicine) data from May 2005 to April 2022 were
collected and analyzed by means of decision tree model(DTM). The entire data were divided into training data and
validation data at a ratio of 7:3. The CHAID algorithm was used for analysis of DTM, and then validity was tested by
applying the validation data. The decision rules of items and pathways determined from the diagnosis data of Qi
Deficiency, Blood Deficiency, Yin Deficiency and Yang Deficiency Pathogenic Factor of DSOM were as follows. Qi
Deficiency PF had 7 decision rules and used 5 questions: Q124, Ql16a, Q119, Q119a, Q55. The primary indicators(PI)
were 'lack of energy' and 'weary of talking'. Blood deficiency PF had 7 decision rules and used 6 questions: Q113,
Q84, Q85, Q114, Q129, Q130. The PI were 'numbness in the limbs', 'dizziness when standing up', and ‘'frequent
cramps'. Yin deficiency PF had 3 decision rules and used 2 questions: Q144 and Q56. The PI were 'subjective heat
sensation from the afternoon to night' and 'heat sensation in the limbs'. Yang deficiency PF had 3 decision rules and
used 3 questions: Q55, Q10, and Q102. The PI were 'sweating even with small movements' and 'lack of energy'.
Conclusively, these rules and symptom information to decide the Qi‘Blood:Yin-Yang Deficiency PF would be helpful for
Korean medicine diagnostics.

keywords : Decision Rules, CHAID Algorithm, Qi-Blood-Yin-Yang, Deficiency, Pathogenic Factor

}\-] 2 E& =35t A (associations), #&A(clustering), QJA}
ZAR U (decision tree) A T2 #(neural networks)dt Z2 7]
FYANHEEA = 19969588 Fodistagidydo] o A Hol ot 22 AT 5o FSF P dygxta9 &
gog Yot FAE tidez AWAQ W5S fol A7t Al g BAsH] Yol JAAZUR 71kl 29 AMEE Y gl 9
AEAden, olg Y ZRA AEY & J=F FHE FA5 ANARURE JAHEAR #AE R 1RE ndstod AWE 2§
I, HOYZ ol 2F+E 40712 £ ARG YA AE AU diEste WEo2? YAoNe Wt wYgnt QAabsto] 2
(Diagnosis System of Oriental Medicine, ©]3} DSOM)& 7fut 1} s]Mo] Lolst AHo| 9 B2 T o BXoz L A}
ke 5 A58 A1E o Jigd 24 Zeafog, 20054 43 2 o
A+ AERE Fofl AT AN HEol 3ot AtdA Axtg I5Q FHOAA JAAPURE FEF AT E AHrY
HojZzol Fgd Fu¥ 5 Y= 220 PTG Ao W 72 1,051%99 AMJAIRERAALEA] HoEE AERUYR B
Msto] Ax Apgstn Aok, FZ olgste] AGRBFEE 7= ADTEALE s
DSOM9| 71 2 SA42 ¥7|(HM) Mde =Qoch. 17y 1 A 50 AL 3809 1217 ALIYHRE t}4 o
W3, FRUE, 8393 5 7189 W32 Yty Aoty | AARUS GuEE AMgsto] vln EAste] AA9 FuES
3ol UF @ol BE WEE Wiste 7 E4E gsty & shokct. ub 592 20089 AMYALEFHAA ClolHE 9AHAA
&3te dt A7 Aok olo] et WSy oAl AYuEAgo UE 233& ojgsto AA WEHO {oF 23 F2E 99
283 Axrat: Jidgez 167] W72 Fstdn® SAH 89 250l AANGYES AAstIct. Al 592 163590 WA
dat JEglol 23Aer WIE Umst: 232 9rlXeR A AodolgE JAAPURE 5 Odd ERTHS AMEsHo ]
ottt DSOMO] A ZAul= 167] ¥7184e &7 J71A = Aot Wutg NPT LRt
HAW%, W71 A, gyl MEEE SEW 5 $AE AP 2 dFoAE 20059 ol FAH 2,072719] AXE DSOM
g o g A9 2E FY ARE AFetL Yo HolE & JAMARPUE 23 oldsto] §7] Add Fad 23
tlojEjuto]d(Data Mining)> g Hol8E RA Kol A} 1 F2E Ao}, 7]E9 DSOM 1402F& Faote] GAolA 44
R0z g4 2Mste Bgoz® SASAY] R FIY SHAl Atgoteg sha, oAbt W7l Ad aFE Bk YA olafd

* Corresponding author

Yong Tae Lee, Department of Korean Physiology, College of Korean Medicine, Dongeui University, 47227, 52-57 Yangjeong-ro, Busanjin-gu, Busan,
Republic of Korea

‘E-mail : ytlee@deu.ac.kr -Tel : +82-51-890-3311

‘Received : 2023/08/14 -Revised : 2023/11/13 -Accepted : 2023/12/18

© The Society of Pathology in Korean Medicine, The Physiological Society of Korean Medicine

pISSN 1738-7698 eISSN 2288-2529 http://dx.doi.org/10.15188/kjopp.2023.12.37.6.172

Available online at https://kmpath.jams.or.kr



S. H. Jeon et al

173

2 S stuA stuth 978 2T 2% AT YN 2
Jug 789 2ng Aglou, oo 167] ¥7] FAA 78, @
3. g8, ¥ ¥7] Ane] M9E Y% F2E AHEw 7 o
ojg astuat gt

I e F

A LC|AS 20054 5YRE 20224 4¥€7HK], DSOM ZHA&
dolg2 4d 4,63799 A& 7hdl, 4¥U47F 57 wlukel
M oA At: 367, o] JIAEA g+ 5 AEYOl A+
2,48471, A&7t $8E 450E AAF 2,072 2 B4 gigor
Sttt At 55 Al A8 A 9 dAEd gt 598
yro} Z18¥5t%ict. AAAE dlojE+ st FYEY ¥l »
2 2919 gARlE Atm 59571, BY YAATAIR 637, dd ¢
FEAIR 2997, 73710l YEAIAR 3417, F CiFolA

uzizch A MAT TIUANY A2 7747090k,

2. A7y
|20l W0l sl QARARUR EA7EE AMESHY
t}. DSOM 167] 7] 543e ol&slo] oAARUR 2ge A
831 olzyE 9EE AL UF 7az wmslstl ¥R
(classification)s}1l o] &(prediction)2 4335t}

42 gsl 207219 AA dolHg 458 ooy A
(Training dataset) 70%2} 7% & do|g Al(Validation dataset)
30%2 Rt 58 dolf Mg #FEotoq JAAPURRY
MEstiod olg shad JAAPURRYEE 4358 Holg AS
A gsoto E1F A5 oto] AERRE YEHUUT. 9714 AHE
& AARAUR 22 CHADZ &S AE3t ngozy Y

Qg FINBAREALL o8t 5 URIHNY

ok
fjo

o

3 We A J18, Bsl, g8, ¥B W2 WA 2 Aol
AT Halstel 7bg Aol ke Yol sbg WA HAH L
ol e yyos

(Diagnosis System of Oriental Medicine, DSOM)o.2 H

o ol A% E ol Jdy RRoA ALE 4 J=F ¥
H71E 246t Ed o] BN AFNF izt FItEo 79|
g5, 714, dol, 9], ¥, g, &, & £ 4 A v, AL &
Ho] £ 167] ¥r]2 SF=JGS. 1670 §7] FolA 718, &,
71A, @el, 39, ¥s], G2 7|3 AqUZ siFsta &, @,

sgstn 2, A, ul, o, A2 gREs o

» T "OT v o

& 2t 4393
gotol ols WIlk 43 F30] shssich

DSOM9} 74& 167) ¥710] slgete eed dxt] oA
K 12233 AW 52Fo] x3telol ot WoE A

‘Ul okt @ohh, @REolc @1t OUS
o 58 HEz =0 gon, L 2o ‘O Itz 3
st AL 1004, ‘@uEelkE SuF AFE 504, ‘ol

ok oln rlo

1) Lee IS, Kim KK. Diagnosis System of Oriental Medicine(c)
2005-01-122-004154. Dongeui University. 2005. Available from:
URL:http://kmdb.re. kr/login.php

2) HH(high-high): 47} 7] Uolo}p & Wolo] & A27} e 4e

3) HL(high-low): 47} %7 Uelop & W7lo] We 847t he 49
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Table 1. Number of Subjects by Age Group

Age Groups Number of Subjects Percentage(%)
Unknown 28 1.35
10's 695 3354
20's 143 6.90
30's 557 26.88
40's 293 14.14
50's 322 15.54
60's 27 1.30
70's 7 034
Total 2,072 100

2. DSOM ¥7] Azl

Hrld ASUEL 20| 54.7%2 7} =X, %571 14.6%=
7% @oton], 50%0|4d9] AERIES HQ Yre & A 279
1, 40% o] 50%0]9ke] AMEYIES MOl ¥ VA, & X 3
0, 30%0]% 40%0]Tte] A&ERIEE HQl I 7], &, H],
Al 470, 20%°1% 30%0]%te] AERI=E HOl ¥ule 39, &,
Zh o, = 571, 20%0]9te] AtEwr)E Hel ¥Wrle o, g9 2
12 YergcHTable 2).

3. #A 2
1) 7131%7]

DSOMoJlA] 7]5je} #A" &2 Q53, Q55, Qll6a, Ql19,
Ql19a, Q123, Q124, Q125 2% 87folct. 7]5|W7|oA 1x2 A
e 2 Ql24olx 2at2 HAARE 2 Qll6a, QL19, Qll9a
370 2Folx 3xt2 W™ 22 Q55, Qll6a, Ql19a 37 =%
olgitt. 7187t dEEH = JAEFFAL 25 77HK|o| AEH
&2 Q124 7120 QoA Ta7|7F AT, Qll6a ‘Hisht o
< stn U9 ol xRk, Q119 ‘HA m=2g I o7,
Ql1%a 7]°] 1o §71& Folstth.’, Q55 ‘&g ZIU Ao

£ o] Y 7120l git}t.” 57] £ oldtkTable 3)(Fig. 1).
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J8l9] WolAY FEes saAT 91.2% ASZAT 89.2%

% cH(Table 4).

Table 2. Frequency of Pathogenic Factors in Subjects

2) 835197
DSOMOflA] @3¢t T
Q129, Q130, Q131, Q132 2%

084, (85, Q113, Q114,
87folct. EalE7IolA 1RtZ A
e 2 Ql130]1 2xt2 AAQH F32 Q84, Q85, Q114 37

o
No Yes ol 3AF2 APE =2 Q84, 085, Q129 Q130 471 Z&o]
Pathogenic Factor Total e -
9 Frequency Perc((-é/:)tage Frequency Perc((-é/:)tage Atk o7t dIFEE JAAFAAL L5 T7HR0|L AMEH &
Qi Deficiency(@E) 1,394 67.3 678 327 2072 g2 Q113 A o &wo] A ARk’ Q84 'Yttt dojd o A
Bl(c;od Deficiency(JIllmJﬁ) 1,?5(6) 62.6 g;g 32.4 ;,87; 7]1%0] A}, Q85 'AMR ojxX|@Zg r7zich', Qll4 'FI} &
i stagnation(&%) 17 56.5 435 .07 , o1 A . .
: 0] &1 xl—E =2
blood stasis(I ) 1,761 85 311 15 2,072 e Q129: kgl £2AUH, Q130 =717 ol=dH." 67
Yin Deficiency(leE) 1,621 78.2 451 218 2,072 o] HTable 5).
Yang Deficiency(% ) 1,770 85.4 302 14.6 2,072 &3]0 337];‘(_11‘:_]. 75_-4,5_,1'5 3_'}%7%3,_} 84.0%, 73%7@1} 81.2%
Coldness(%) 1,178 56.9 894 43.1 2,072 ol
Heat(2) 1497 722 575 278 2072 cH(Table 6).
Damp(i#&) 938 453 1,134 54.7 2,072
Dryness(&) 1,209 58.3 863 a7 2072 Table 5. Decision Rules for Blood Deficiency Pathogenic Factor
Liver(fF) 1,547 74.7 525 253 2,072 1st
Heart(1) 1.002 484 1070 51.6 2,072 Selected Answer Selected Answer Selected Answer NNodbe DBf!O.Od
Spleen(f£) 1,364 65.8 708 342 2,072 ltem umber Leticiency
Kidney(&) 1373 66.3 699 337 2,072 5 No
Phlegm () 1,589 76.7 483 233 2,072 @ 6 No
Lung(fif) 1,605 77.5 467 22.5 2,072 0.0 16 No
©) 17 No
Table 3. Decision Rules for Qi Deficiency Pathogenic Factor ® @,6 18 No
1st 2nd 3rd Node g 0@ 19 No
Selected Answer Selected Answer Selected Answer = @®e 20 No
It Number Deficiency
em Item Item 9 Yes
o 91 D.0.0 5 No Q113 10 No
a
@6 6 No ® 11 No
00 15 No OO 2l e
be @6 16 No @0 2 Yes
13 No
0 17 No
116 119
@ Q116a ©) Q119a @6 18 No ,0,0 23 Yes
006 19 No @06 @06 24 Yes
Q124 e @0 20 Ves ®®é®® ;Z Yes
Yes
020 10 No @,
@:Strongly disagree, @:Disagree, (:Neutral, @:Agree, (®):Strongly agree, Q113:
©) Q119 @ Q116a 000 21 Yes ‘During gs?t/eep, ngwy arms andg legs become numbg Q114 ex;g)eynengce cramps.’
@,6 22 Yes Q84: T feel light-headed when standin | feel light-headed frequently
® 7 Ves Q129: 'My heart sometimes beats vio / without any known cause. Q130: 'l
have difficulty falling asleep at night'
020 13 Yes
®©® Qll6a @6 Qs 06 23 Yes Table 6. Accuracy of Blood Deficiency Pathogenic Factor Diagnosis
' ®,6 24 Yes . Prediction
@:Strongly disagree, @:Disagree, @):Neutral, @:Agree, ®):Strongly agree, Q124: ' Blood Deficiency Positive Negative Accuracy(%) Sensitivity(%)
regard even just chatting as a nuisance because | feel so exhausted.’ Q116a Positi 239 125
‘After talking a lot with people | feel exhausted” Q119: ‘I am susceptible to Training Set ositive 84.0 77.8
fatigue. Q119a: ‘I feel like slouching or ging down because | feel tired." Q55: Negative 106 774 ) ’
‘Even though | hardly move | become tired and sweat easily.’ "
. Positive 193 59
Validation Set . 81.2 76.6
Negative 59 316
Table 4. Accuracy of Qi Deficiency Pathogenic Factor Diagnosis
Qi Deficienc Prediction o 5y
y Positive ~ Negative Accuracy(%) Sensitivity(%) 3) 2381871
= A <39l sl Daro
Training Set P05|t|\./e 432 45 912 906 DSOMoA &3t AdA"Y 32 (Q21a, Q28a, Q37, Q54,
“;egi?ve 18629 83825 Q56, Q67, Q86, Ql44, Q145 2% 97jo|ct. g3 7|o]A 1xt2
I ositive
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EE
T
"id 3o e
oA 00n 1
| =
124 %ol Mol RIS He
»2t 300 ol AmT
-“.
[ I |
0 s 2o Vs
| | |
&€ &2 E) xE4
ey T TR TR
F L] 13 s L TE I TR 4 Wols  sr2 1wz o g0y 2
oA w3 i oA a6 601 ol 28 M8 oA T M
l":.;"l:’_,‘”':{ﬁ\u].!!:}i'g ||S.I.Lllul‘:3] B0l T . X’.:ANEII‘E';HH 1963, BIL R 3HD L Bl
- RN, | R . smsacun o s 0,

T |
[ I

= v =n @e3a

kES 26 EET wE2
MF % o[ _®F % o MF % 0 MF %

Srodldl tees 26| |Mrodld 016 Srodld s w2
o oo of |®ad  ea "o 12 4 "ad sg

Bpodls 014 148

R

@l

R 2 sa

oA 23 % RS

=]

1182 10l POl =3IW Mol
w.t w0 se1, 3jol M aziaes,
=t aet

=]

115, 212 0l Hel =Im WOpTE.
vzt ma= o0, ol HE=166y,

i

[ I

=l 2,48

| |

amt

e

kEQ

REW PEED

PN

1159 1201 P Z31M WG,
Pzt T 000, S0l AB=RRNT,
a=t

ME % F % 0 LY Il MF %
Wnodldl 00 4 Frodlsdl o731 20 Bpooldt x4 41 19 Brolld 26 %
Bold s sz L IR E SR TY od e 1w % oid e s

21 13 e B T4 w2 2 13 16 “ 2 4 @)

|} =}

6. (L R 31D LR Rl

w.ak m=0a08, 30l Ama g,
amt

. W EZU BHUE B LD

slmol pick
BoahzE=n 1, 3ol A@sne,
am

= 3

=i B =1 31 i .lm ‘TD

S 1 WE E 1T wE 1 w0 BN w821

k] I ¥F % o ¥F % LAY EF % n ¥E % CEEY
Broalsl 1008 21| |Mrodu 047 7| (MeodH 200 toz| [FrodlH 821 46| |Feods Tez 43| |¥eodu me podlsl 486 M
Wy op of [Mad ¢y el (MaAd 1o 1| (Wold o so| [Wad 213 s [SaH Tee e Bl s14 %
IR T T S o1 35 8 )

wE wEM
¥ % o ¥F %

Froaist 4k &f |Teods on @
So1s  ose wn| |ald wen e

21 e | | ma es w

Fig. 1. Decision tree for gi deficiency pathogenic factor.
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Table 7. Decision Rules for Yin Deficiency Pathogenic Factor

st 2nd 3rd

Selected Answer Selected Answer Selected Answer Node 'Yi'n
Number Deficiency
Item Item Item

@ 1 No
@, 14 No

oo a2
® Q54 @0 15 No
® 6 No
@,6 7 No
\ 8 N
Q144 00 °

©,2.0 16 No

® 6 ® Qb7 ®,6 17 No

®,6 10 Yes
0.0 1 No
@6 Q56 ® 12 Yes
®,6 13 Yes

@:Strongly disagree, @:Disagree, ®:Neutral, @:Agree, ®:Strongly agree. Q144: 'I
have a slight fever or feel the heat in the afternoon or at night.” Q56: 'l feel hot
in my hands, feet and chest.

Table 8. Accuracy of Yin Deficiency Pathogenic Factor Diagnosis

Yin Deficienc Prediction
Y Positive Negative Accuracy(%) Sensitivity(%)
. Positive 190 124
Training Set Negative 29 1100 894 60.5
. Positive 88 49
Validation Set Negative 16 475 89.6 64.2
4) ¥

DSOMoJlA] galet A" FF2 QI0, Ql0a, Q55, Q55b,
Q98a, Q100, Q102, Q106, Q121, Q125a, Q141 W% 117]o|c}.
FAY7IoA IRR APE 2F2 Q5501 2x2 M 2FL2
Q10, Q102 27§ &golx 3x=2 AAY g2 Q10, Ql0a, Q100,
Q102, Q125a 571 ZFoldct. Fd7l 5=+ JAAFAAL
2% 3710l AMEH 2 Q55 ‘B2 2RI A= ol
U1 7)ol Qity’, Q10 W3S & ma2Act’, Ql02 ‘5o| Al
ot 37] #&o| UK Table 9).

Folo YA e A 91.3%, F5ZI 89.2%
%A Table 10).

Table 9. Decision Rules for Yang Deficiency Pathogenic Factor

st 2nd 3rd Nod v
Selected Answer Selected Answer Selected Answer , occ ang
It Number Deficiency
em Item [tem
©.9 10 No
®.2 Q100 ® 1 No
, 102
0 Q @, 12 No
3006 5 No
@, 13 N
@ qusa 020 °

®,6 14 No
®,@ 15 No

Q55 ® Q10

o6 Qi 3,®,6 16 Yes
0, 17 No
, 10
@6 Qo 0® T ces 1 No
' o)e) 19 Yes
©®6 QI

3,06 20 Yes

@:Strongly disagree, @:Disagree, (:Neutral, @:Agree, ©:Strongly agree. Q55:
‘Even though | hardly move | become tired and sweat easily.” Q10: 'l have
absolutely no idea what food tastes like, it all tastes bland like boiled rice and
bread." Q102: 'l feel painfully cold around my back region.’

Table 10. Accuracy of Yang Deficiency Pathogenic Factor Diagnosis

Yang Deficienc Prediction
9 Y Positive Negative  Accuracy(%)  Sensitivity(%)
. Positive 142 67
Training Set Negative 59 1180 91.3 67.9
. Positive 59 34
Validation Set Negative 33 497 89.2 634
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