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Discriminant Model for Pattern Identifications in Stroke Patients Based
on Pattern Diagnosis Processed by Oriental Physicians

Jung Sup Lee, So Yeon Kim, Byoung Kab Kang, Mi Mi Ko, Jeong Cheol Kim, Dal Seok Oh,
No Soo Kim, Sun Mi Choi, Ok Sun Bang*

Division of TKM Integrated Research Brain Disease Research Center, Korea Institute of Oriental Medicine

In spite of many studies on statistical model for pattern identifications (PIs), little attention has been paid to the
complexity of pattern diagnosis processed by oriental physicians. The aim of this study is to develop a statistical
diagnostic model which discriminates four Pls using multiple indicators in stroke. Clinical data were collected from 981
stroke patients and 516 data of which Pls were agreed by two independent physicians were included. Discriminant
analysis was carried out using clinical indicators such as symptoms and signs which referred to pattern diagnosis, and
applied to validation samples which contained all symptoms and signs manifested. Four Fischer’s linear discriminant
models were derived and their accuracy and prediction rates were 93.2% and 80.43%, respectively. It is important to
consider the pattern diagnosis processed by oriental physicians in developing statistical model for Pls. The discriminant
model developed in this study using multiple indicators is valid, and can be used in the clinical fields.

Key words : stroke, pattern identification, diagnosis, discrimination model

Korean J. Oriental Physiology & Pathology 23(6):1460~ 1464, 2009

] =2 AL o5 AT 2 71E AFEG on Je AAE A
7]l olel ®astazt ot
grojstol A Ak A 5 WFe AR WS T ¥4
o 373, AFE FHSL o5 oAl WHoR F4 st o -k
T3S =ddle HHoz £ Aue] e U, 2ela
Ay BF qdstre e 5o] k. dhejstea w 1. A7
Fe A8 4A9 dF s wosed W Fag gt W £ A7+ 2008 102 1958 2009 9€ 30L7HA 1270 €
& o)FE T AFE 2ol AIsH A Gt o]l AT 13 el 44T FFEA F A A
3k Agst Q7F Al olojAaL ek oldF =] d&e Fol 7hsdtal A7 A&7 CT, MRl 5 973934 2
2 5AF Y 53] BEEA o AeRg S s A7 o] dAsAY gaeleta &3 glolx 4 ET} 2719 9
7b dded A2 SR A dutste] of s, wolE e £ o SFoletn ATE A, AA™A AEFdo] 2447 o)
Aol ASAYS FES HFdA 2T HF 2 EAA A& g del 108 ojuiel A e s d3len 9
ol =EHUY. & ATl gride] ddARTHEl o3 R FFE A
FRE FITEA AP ASAHs o] & AA e YRS
ngo g Az WFe oujd HE e AGRY S =& 2. 1SAE 4
*AAAA P, WA FAT ANF 46124, FHFISGFATY 2005978 FFARHAEIHES] Bl Fo B o] & Snk
- E-mail : osbang@kiom.rekr, - Tel : 042-868-9353 e JAATE T3l LR S WEEES 95 o8
R4 1 2009/11/18 - 7 @ 2009/12/01 - A€ : 2009/12/10 5, 7185, £515)% SEARE wFsd FHEAS A

- 1460 -



5
e

=2 ALE
24

Z_‘
Al

#7122 7 Al

=2

=

#7]

P,
= =
T 5

o

AAE 53
poagtohty e 3

=
=2

a1

[e]

5

Tz, 2008 102 19 3H

Ll

K

=
s sy

Al

stof 7]

=]
£

mkl

Z

Rl

[e)

2008 10¥3E 2009 64714 19 A8 =

ey
)
B
I
an
Njo
=

-
1o

xr
i

o
%0

\

o

5t 5168 &
%= 7}

5& AR
35.7

z 7

]

b O (Fig. 2).

[¢)

Nlo
T

A A

[e)

=]

i 2

ta, 57

3

9|

AE F

=5

4715

=

A 3
s AAAERR DD

L

i

ojs} ZarejA

o

=25)
Yin deficiency
pattern
78 (15.1%)

ood stasis pattern
(n

)

B

pattern
87 (16.9%)

@i deficiency

Total patients
(n=081)

Agreed Fls between two

indepent physicians

(n=541)

Dampness-
phlegm pattern
167 (32.4%)

Four Fls
(n=516)

Fire-heat

pattern
184 (35.7%)

1_l_m0
=
o)

Ko
ks

ﬂAlO
o
el
Ko
=

Fig. 2. Data included for analysis and distribution of Pls.
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Table 1. Frequency of indicators referred to pattern diagnosis
Indicators Frequency Indicators Frequency
reddened complexion 126 24.42% sunken pulse 36 6.98%
heat vexation and aversion to heat 123 23.84% wheezing in throat with sputum 33 6.40%
dry mouth 118 22.87% heat in the palms and soles 33 6.40%
red tongue 115 22.29% pale complexion 31 6.01%
slippery pulse 114 22.09% pale tongue 31 6.01%
sallow complexion 109 21.12% heavy-headedness 28 5.43%
yellow fur 105 20.35% dizziness with nausea 28 543%
thick fur 103 19.96% vexation and insomnia 27 5.23%
look powerless & lazy 98 18.99% tidal fever 27 5.23%
white fur 98 18.99% frequent urination 26 5.04%
feel powerless & lazy 88 17.05% floating pulse 25 4.84%
strong pulse 76 14.73% palpitations 23 4.46%
hard defecation 75 14.53% surging pulse 22 4.26%
thrist 69 13.37% splashing sound borborygmus 21 4.07%
spontaneous sweating 69 13.37% teeth-marked tongue 20 3.88%
rapid pulse 66 12.79% nausea 20 3.88%
weak pulse 65 12.60% vexing heat in the extremities 20 3.88%
dry eyes 59 11.43% headache like flush 19 3.68%
bitter taste in the mouth 58 11.24% aphtha or tongue sore 18 3.49%
dry fur 55 10.66% slenderness 17 3.29%
hard stool 55 10.66% bare and red tongue like mirror 14 2.71%
fine pulse 49 9.50% slow pulse 11 2.13%
obesity 49 9.50% headache of fixed location 10 1.94%
pale red tongue 47 9.11% reversal cold of the extremities 8 1.55%
night sweating 47 9.11% stabbing headache 4 0.78%
reluctance to speak 45 8.72% purpura in derma 2 0.39%
drowsiness, like to lie 44 8.53% headache with nausea 2 0.39%
fetid mouth odor 43 8.33% rough pulse 2 0.39%
blood-shot eyes 40 7.75% darkish complexion 1 0.19%
enlarged tongue 38 7.36% purple lip 0 0.00%
turbid urine 37 717% bluish purple tongue 0 0.00%
pale face and malar flush 36 6.98% purple spots on the tongue 0 0.00%
heat vexation in the chest 36 6.98% stabbing chest pain 0 0.00%

Total patients=516
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Table 2. Fisher’s linear discriminant functions for Pls
. Fire-heat Dampness—phlegm Qi deficiency Yin deficiency Fire-heat Dampness-phlegm Qi deficiency Yin deficiency
Indicators pattern pattern pattern pattern Indicators pattern pattern pattern pattern
vexation and insomnia 023 -0.19 -0.05 -0.90 teeth-marked tongue  -0.28 0.95 0.55 -0.45
drowsiness, like to e -0.20 053 123 076 heat vexation 1 the o7 036 042 061
feel powerless and lazy  -0.09 0.95 2.96 1.96 palpitations -0.53 0.08 -1.41 2.30
look powerless and lazy  0.16 1.03 464 0.00 spontaneous sweating  -0.27 0.65 1.78 -0.90
pale complexion 0.46 1.17 6.41 -0.07 night sweating -0.02 0.42 0.38 1.41
sallow complexion 0.11 541 2.13 0.20 frequent urination -1.73 1.21 2.82 1.90
pale face and malar 357 -0.10 075 935 turbid urine 049 077 -125 025
reddened complexion 543 -0.30 -0.07 240 hard defecation 0.02 -0.28 1.14 -0.56
heavy-headedness 0.03 1.34 1.55 0.04 hard stool 0.62 0.75 0.70 0.95
headache like flush 0.84 -0.05 -0.26 -2.66 nausea 0.65 -1.23 -1.05 -0.12
- ~ ~ ~ splashing sound ~
dizziness with nausea 0.52 091 0.64 0.72 borborygmus 0.30 1.75 0.60 0.58
blood-shot eyes 0.59 0.48 -0.05 -0.57 floating pulse 0.49 0.40 1.24 -0.84
dry eyes 0.76 -0.67 -1.24 331 sunken pulse 0.53 -0.12 3.13 1.95
wheezing in throat with  _ . ~ ~
sputum 0.34 203 1.12 0.09 rapid pulse 0.25 0.33 0.03 1.29
reluctance to speak -0.35 0.34 -1.35 0.67 strong pulse 317 -0.46 -1.06 -0.26
aphtha or tongue sore  -0.61 -0.07 -0.08 -2.32 weak pulse -0.24 -0.41 3.46 1.43
fetid mouth odor 0.16 -0.09 -0.25 -1.07 fine pulse 0.34 -0.19 1.88 5.63
dry mouth 0.32 0.17 0.57 2.71 slippery pulse 0.56 3.89 -0.15 0.29
bitter taste in the mouth  0.44 0.45 -0.38 -1.15 surging pulse 3.28 -0.66 0.31 2.08
’ heat vexation and
thirst 1.40 -0.01 -0.33 -0.06 aversion to heat 2.78 0.13 -0.50 0.29
pale tongue 029 130 177 -o75  Meatin e pams and 040 -031 -051
N vexing heat in the ~ ~
pale red tongue 0.14 239 3.19 0.48 extremities 0.07 0.15 0.19 0.74
red tongue 363 0.09 0.18 321 tidal fever 052 -0.26 -0.54 3.10
yellgw fur 1.61 0.44 -0.01 0.52 obesity 033 040 ~030 ~027
white fur 0.55 244 1.63 0.56
thick fur 023 076 021 0.04 slenderness 2.60 0.44 1.77 4.82
dry fur -0.03 -0.13 0.13 2.29 constant -7.09 -6.25 -8.23 -8.78
Table 3. Accuracy and prediction accuracy rates
Pls by discriminant model
Pls by two indepedent _— Dampness—-phlegm  ~: | ¢ . Yin deficiency
physicians Fire-heat pattern pattern Qi deficiency pattern pattern Total
Fire-heat pattern 173(94.02) 1(0.54) 2(1.09) 8(4.35) 184
Accuracy rates Dampness—phlegm pattern 1(0.60) 159(95.21) 7(4.19) 0(0.00) 167
y Qi deficiency pattern 0(0.00) 4(4.60) 82(94.25) 1(1.15) 87
Yin deficiency pattemn 7(8.97) 1(1.28) 3(3.85) 67(85.90) 78
Fire-heat pattern 155(84.24) 15(8.15) 42.17) 10(5.43) 184
Prediction acoruacy rates Dampness—phlegm pattern 15(8.98) 145(86.83) 6(3.59) 1(0.6) 167
y Qi deficiency pattern 2(2.3) 11(12.64) 66(75.86) 8(9.2) 87
Yin deficiency pattemn 12(15.38) 5(6.41) 12(15.38) 49(62.82) 78
Total accuracy rate: 93.20% / Total prediction accuracy rate 80.43%
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