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Discriminant Model V for Syndrome Differentiation Diagnosis based
on Sex in Stroke Patients

Byoung Kab Kang, Jung Sup Lee, Mi Mi Ko, Se Hyug Kwon', Ok Sun Bang*

Division of TKM Integrated Research Brain Disease Research Center, Korea Institute of Oriental Medicine.
1: Department of Statistics, Hannam University

In spite of abundant clinical resources of stroke patients, the objective and logical data analyses or diagnostic
systems were not established in oriental medicine. As a part of researches for standardization and objectification of
differentiation of syndromes for stroke, in this present study, we tried to develop the statistical diagnostic tool
discriminating the 4 subtypes of syndrome differentiation using the essential indices considering the sex. Discriminant
analysis was carried out using clinical data collected from 1,448 stroke patients who was identically diagnosed for the
syndrome differentiation subtypes diagnosed by two clinical experts with more than 3 year experiences. Empirical
discriminant model(V) for different sex was constructed using 61 significant symptoms and sign indices selected by
stepwise selection. We comparison. We make comparison a between discriminant model(V) and discriminant model(IV)
using 33 significant symptoms and sign indices selected by stepwise selection. Development of statistical diagnostic
tool discriminating 4 subtypes by sex : The discriminant model with the 24 significant indices in women and the 19
significant indices in men was developed for discriminating the 4 subtypes of syndrome differentiation including
phlegm-dampness, gi-deficiency, yin-deficiency and fire-heat. Diagnostic accuracy and prediction rate of syndrome
differentiation by sex : The overall diagnostic accuracy and prediction rate of 4 syndrome differentiation subtypes using
24 symptom and sign indices was 74.63%(403/540) and 68.46%(89/130) in women, 19 symptom and sign indices was
72.05%(446/619) and 70.44%(112/159) in men. These results are almost same as those of that the overall diagnostic
accuracy(73.68%) and prediction rate(70.59%) are analyzed by the discriminant model(IV) using 33 symptom and sign
indices selected by stepwise selection. Considering sex, the statistical discriminant model(V) with significant 24
symptom and sign indices in women and 19 symptom and sign indices in men, instead of 33 indices would be used
in the field of oriental medicine contributing to the objectification of syndrome differentiation with parsimony rule.

Key words : discrimination model, stepwise method, stroke, syndrome differentiation, sex
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108(16.12)  83(12.39)

243(36.27)

female 226(35.22)
QD: i deficiency, DP: dampness phlegm, SB: static blood, YD: yin deficiency, FH: fire &

heat p-values were calculated by Chi square test for sex.

- 139 -

]_

9

o 1YLy s} o}

52 A

J

Pzs
A

w2y, ag, ol e 39



WA ol g4 - e - AA -S4

X

FolA BHo fFojg MFE AYstr] Yo, & all
AHEEtA o 0058 Vo2 A wet SR
AHEE = WEA R 727 Fo3 ARE ddstdh
¥, Table 2014 & 4= l= HE Zol, 617] AXRZFH Oq
A 2470 A%, F3eA 197] Ax7F AT 39 7
g 247 AFAA 7|9E7F HF =L AEe %}"“(partial
R-square: 0.3806)2. 2 UEFSEIL, AAte, FAw gFulo]
stth, d=Wo] Ak Fjm F97F foF £O02 & A
S AddE 197 ARAA 7=} 7P =
vz 7} A 2 &9 (partial R-square: 0.3997) 2.2 1}
< oo, vk, A A, ZA =0
Atk Aze} o] e #AAflo] MF
Bl 22 A& ¢ F U AT G
H FEAEE F 1502 JEga, oA
" 9l Axe gEsta Eo] vA ZA717b

B Bl e

)
i

1 %

oflt
=2

-

<

ox b
r* 2 W > o

mfl_]

fo o
N

pacs
2
|

o 2 %
W oor F
z £
o

T

i me X
A
%0
b4

RO
B o
_>L 2

fru
S
Nl
1r
}:tloﬁ_ﬁ—lroiik}lain%r&irﬂ}mm

T N A== B Y
N

S 2 o

°

, 1
Y
o
o
>
=

o
30
&
of
£
ol
=
o
-
=,
[~
N
o
r_‘a‘.
A
AC)
i
2
N,
it
oo
T

2, 9H], &o] A2gAY EFAUUE YT t&r&
AAMT FQ AT *J.E“EJ 478 AZE Yol ntEd, ‘éé}o
A =AY Wyt 7 A 2o, FH, #Ert A2e Ko
2 Yt A met ddE A5 7S Bd
S 3o FEME FFO-TY 617 A x| HEW
oA, 7185 AREE 10714 6717F A=A, &5
AAFANA 671, £FZFL 114 AF22H 67, 4= 167] A

— d

l

il

FoA 770, 2l oJEFS 11700l A 2707 242 A E 9,
Ao AL 718F ARE 1070004 447 HEEdy, $9F
L 1270 AFNA 57, S3ES 117 ARERE 77, EZe
167) AFANA 40, 283 A8FLE 117] AFAAN A7} 42
1€ =] QA th(Table 2)
3. s 1y WHEI(V) N

A4S wedste] BAEAE R o) Aew G4 247,
A9 ARES AHESH] 47 WSl Ug BEASE =% 8
Ack(Table 3). 7AAe B wWEE '8 @ o
bz’ — K(constant) ) ®5o o3 Aee BRHac A5
o R5e bz’ e AAEA 9 agEg oo REE 2t
EAg R Y WES 2 R AME 1 AR 24
o] Yehd 349 vl s} vhs AL ou|dith 2t MEdA A
Fo BEASI R AL FAo] AF Ao ST WFE
S Adsted 228 AR FAo] VEhd 39 wEst E
e AL Aguati, $4()2 AL AY MEoR AvE sh5A
o] Hol#|7] o] ZFdo] Y& Ao WIEs}t He AxZ 3
AP, B dFo e BEAS dRHY AL ST WE
Bt & 1 AR Zgo] dehd B HIEs} e AL U
Wi, EAST S50 AL A WEs} e R[S e
Aok 4o AS WEER 249 WEst 2o ARE A
W, 71§ Zo| e ulopreu At e, $HENE B, &
g), Aot S e Alate, QFulo] gl Fhw 2917}

Table 2. The important symptoms and signs by stepwise method in sex, and classification of syndrome differentiation subtypes

Important symptoms by stepwise selection method

Female Male Classification of SD

Partial R-square p-value Partial R-square p-value subtypes
slippery pulse(gH) 0.3806 <.0001 0.3997 <.0001 DP
fine and rapid pulse(A|AHH) 0.2081 <.0001 0.1498 <.0001 YD
surging and rapid pulse(Z4fH) 0.1935 <.0001 0.1233 <.0001 FH
pale complexion(22410| EHuH5ICH 0.1302 <0001 0.0503 <0001 QD
pale face and red zygomatic-site(@=%/0| 5|X|0F iy £(7} ECf) 0.1202 <.0001 0.0398 <.0001 YD
red tonque(H A &) 0.0662 <0001 00148 00304 FH, YD
weak pulse(n]2t22iy) 00573 <0001 0.1751 <0001 ap
bare and red tongue like mlrror( A 0.0554 <.0001 0.0412 <.0001 YD
vexation & insomnia(EHEFSl T 0| LIM &X2|7} ElSCh 00533 <.0001 FH
reddened complexion(@=2%0| F2 Ho|C}) 0.0445 <0001 0.2196 <.0001 FH
tidal fever(@B5x9) 0.0386 0.0001 0.0132 0.0478 YD
heat vexation and aversion to heat(=0 FZ0| LIHA H2 AS 20t 0.0311 0.0009 0.0167 00176 FH
feel powerless & lazy(HEHE ) 0.0287 0.0016 0.0341 0.0001 QD
teeth-marked tongue(X| 0] 2ACH 0.0256 0.0035 0.0197 0.0076 DP, QD
dry fur(=EH) 0.0266 0.0028 0.0207 0.0056 YD
purple lip(2i=440| HAHAO|EH 0.0044 0.0049 B
wheezing in throat with sputum(S0M 7tz #= A2|7) HHef) 0.0213 00105 0.0135 0.0439 DP
heat vexation in the chest(Z}&0| BHetstr{Lt €o| L= =20 Uch 0.0225 0.0079 FH
yellow fur(2HEH) 0.0212 00111 FH
rough pulse(&f%) 0.0219 0.0095 SB
dizziness with nausea(Z0| HAHSHA O{2|7} O{X|ELC}) 0.0201 0.0149 DP
reversal cold of the extremities(T=Z2'H) 0.0195 0.0173 QD
white fur(24ER) 0.0199 0.0158 DP, QD
nausea(Z0| HAZ7L 220 0.0163 0.0377 DP
dry mouth(&/0| o}=ch 0.0398 <.0001 YD
sallow complexion(&d=20| A teoqut w7} 21 Z4 2o} 0.0298 0.0004 DP
thick fur(ZEH) 0.0260 0.0012 DP
stabbing headache(D{2|7} M 2= 0| of=LC}) 0.0234 0.0025 SB

QD: qi deficiency, DP: dampness phlegm, SB: static blood, YD: yin deficiency, FH: fire & heat, SD: Syndrome differentiation
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Table 3. The coefficient of linear discriminant function for syndrome differentiation by stepwise method

Symptoms & signs Female Male

QD DP YD FH QD DP YD FH
constant -5.15 -5.72 =725 -8.16 -4.30 -5.78 -6.33 -5.64
slippery pulse(£H2H) 3.25 7.53 4.09 4.66 2.36 724 2.69 3.50
fine and rapid pulse(A|A2H) 2.76 3.26 9.01 540 252 1.48 7.88 3.46
surging and rapid pulse(ZAtaH) 1.37 297 436 10.44 0.95 2.15 2.06 473
pale complexion(Z=%0| AHe4siC 322 147 2.14 1.56 4.81 2.89 3.07 325
pale face and red zygomatic-site(Z=2%0| 3|x|ot Zrhi £27} HCh 2.34 1.68 6.50 1.58 332 4.36 7.46 4.09
red tongue(MAE) 1.04 0.84 2.33 254 0.52 0.78 0.46 1.30
weak pulse(D|2+52304) 5.10 3.18 3.81 346 6.30 2.69 3.50 2.53
bare and red tongue like mirror(ZHA) 1.68 1.45 5.44 1.48 0.27 1.07 465 1.64
vexation & insomnia(gHetst Fo| LM &XL7|7} &l ECh) -0.52 -0.43 -0.28 0.90
reddened complexion(@=%0| H2 ®o|C}) 252 1.56 2.22 455 2.92 340 3.9 5.00
tidal fever(ExEY) 0.39 1.02 3.32 -0.24 -0.70 -0.36 0.87 0.15
heat vexation and aversion to heat(&=0 ZZf0|] LHHA H2 A2 &0{sCh 094 1.26 0.63 1.82 0.87 1.06 0.57 1.39
feel powerless & lazy(HENE ) 1.49 0.49 0.88 0.31 1.86 0.55 1.21 0.30
teeth-marked tongue(X|Z0] UL} 1.25 0.82 -0.24 0.01 2.33 1.53 1.34 1.10
dry fur(Z=El) 0.41 0.94 2.10 1.34 0.50 -0.02 154 0.52
purple lip(2l=440] HAAo0|Ch 0.57 0.68 229 081
wheezing in throat with sputum(SOlA Ztefl #&= A2|7t Lo 0.32 1.25 0.66 0.29 0.09 0.83 0.33 0.22
heat vexation in the chest(Zt&0| EEtetL Zol L= =20] Uoh 0.56 -0.22 0.82 1.69
yellow fur(ZHEH) 3.43 4.22 3.28 512
rough pulse(4&f3H) 4.60 3.23 4.83 8.86
dizziness with nausea(Z0| HIANSHA 0{2|7} o{X|ZEHLCH) -0.05 0.66 0.1 2.25
reversal cold of the extremities(T=Z2H) 1.06 0.82 -0.35 0.34
white fur(24ER) 3.31 414 2.97 3.77
nausea(£0| HAZ7{H S-J{2ICH -0.37 -0.18 -0.22 -1.79
dry mouth(&{0| B}ECH 0.21 0.34 1.51 0.86
sallow complexion(@=20| A =Lt w7t 21 24 ZCh 295 4.40 354 359
thick fur(EH) 0.69 1.40 0.32 1.04
stabbing headache(z|7} M 2= Z0| of=LC}) 0.20 1.46 -1.44 0.36

QD: i deficiency, DP: dampness phlegm, SB: static blood, YD: yin deficiency, FH: fire & heat
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7(50)
8(14.55)
22
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3(21.43)
10(18.18)
64
79(80.61)
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45
27(79.41)
3(5.36)
1(7.14)
7(12.73)
38
65(72.22)
QD: qi deficiency, DP: dampness phlegm, SB: static blood, YD: yin deficiency, FH: fire & heat

Total
QD
DP
YD
FH

Total

Stepwise

Male
Total
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