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Association Analysis of Comorbidity of Cerebral Infarction Using Data Mining
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Purpose: The purpose of this study was to apply association rule mining to explore the labyrinthine network of
cerebral infarction comorbidity and basic data supply to develop cutting-edge physical therapy protocols for cerebral
infarction with comorbidity

Methods: From clinic records of enrollees of A Hospital in D city, patients over 18 years of age with cerebral infarction
and cerebral infarction comorbidity were recruited as a case group. All diagnoses of that hospital were categorized
according to the “International Classification of Disease (ICD)” diagnosis system. We extracted code 163 from the “Korea
Classification of Disease (KCD)-4”. Associated rule mining was done with a priori modeling and Web nodes to examine
the strengths of associations among those diagnoses. The support and confidence values of associated rule mining
results were examined.

Results: The subjects of this study were 2,267 cerebral infarction patients. E11 (Non-insulin-dependent diabetes mellitus),
E78 (Disorders of lipoprotein metabolism and other lipidaemias), G81 (Hemiplegia), 110 (Essential hypertension), and K29
(Gastritis and duodenitis) were high frequency diagnoses, being found in 10% or more of total diagnoses of cerebral
infarction from frequency analysis results. The highest frequency diagnosis was 1,042 (46.0%) for 110. The second most
frequent diagnosis was for E11(21.5%) while the third most frequent diagnosis was E78 (20.2%). Results from a priori
modeling and Web nodes indicated that cerebral infarction has a strong association withessential hypertension,
non-insulin-dependent diabetes mellitus, disorders of lipoprotein metabolism and other lipidaemias.

Conclusion: Cerebral infarction is associated with hypertension, diabetes mellitus, and disorders of lipoprotein
metabolism and other lipidaemias. The result of this study will be helpful to clinicians treating patients with cerebral
infarction.

Keywords: A priori modeling, Cerebral infarction, Essential hypertension
=28 20094 128 5

2P 20104 28 1Y

ARl 2010 28 8Y

DAXXE Alotd|, ami535@kmu.ac.kr

ClOJES TlolS BESH HZMET Sttels Taio] SEY B



J Kor Soc Phys Ther 2010;22(1):75-81

)
of
iy
riok
ofN
<2
>
s
i
gk
i
X,
2
Lo
-
=
=
of,
oft
n
2
N
ol
o

S35 :

HEFS FHON} AHo] HABL Bk v Wayety, EFY
YEFe HEUl LA7] HA Wk o2 Hojo] b
E 402 AnEA W EUA HEFo] Past gk

M Ao 27} 2A0f Ed Yu 5'& Korean Stroke

HES Al disl 24 A A AS0] 10,8117(89.6%)
o= 7P WokaL E84 HEFOl 6677(5.5%), B
o] 59457(4.9%) ATHL HAISIFTE WM
of F&sh= = Fooll 1HEkA™ A Aol op|Eal |
ope, ZZF Aol &5 23t % ot F Aol AA7IE Aol Ao
ol Fol It ofe] ATE T HEFS 50% ool
A AR, 715H Bole zdlskH, Ay & 1E o] AR
£0| 22%°]3L, 100 ot AFFSHAL A9l A&7t a-H
© B9 79%°] °l2= AR UEhth webA HRMS
AEE o] Aoz AR Vs S5 el
et 717kl A3 EejAe 9 AgARsE 87 "okt
MO oifacler TESL Wk, AHEE EF 2

d28E A, T, 2EAS, IAS(RAL B, 25 25

Bz 5ol QIth Yang 572 HES9 Fa3 9d Ar
H]E‘L—“ 16:]?:]-) = > H O 21 _ﬂ%ﬁ"ﬂ/_\_a]% ﬁé%;

A8 wEEe vwg v H
Z

271804 ofe] 27} o] o|Folzl S FHF Wyl 4
35 Qobris o] $83kck elat 72 vlold g ojst Hofo

=
22 =g AEF Taigh Chiu®t AT 72 lolde A 5

o 71 o] GB Aolel AW BlSh: o AL
A FAoA e A2 = (confidence)= %SOl FHEL
(comorbidity) ¥} 4281207 7o du|atil s}gon, AT
2] ntoly & otz eg] HElE(Apriori modeling)S ©]-ga}
o Fo|g H= st Aof(attention deficit hyperactivity
disorder, ADHD)®} 55 = A4lat4 Agh Afo]o] A
AAIsHch

2
o
N 2
offt
%
re
o

|o

¢

5
ofl
H
fo &

{o, Mju
=
it
ol

oot e

r'
Nl
o HU rlo o
s
ol
_|>i-‘=>5
To oM 4o
i
X
1o
[
2l
2
Jﬁr:é
N,

I

toir
o
<
of
ool
o
=)
K
o
)
N
>
N
o
.,
P
ol
‘.ﬂ
£E]

o] gApofA gk

i

)

HU

i

:>‘~l:

of:

_O|L

rr

POV

s

e

fo

i

PO

i

oZ,

3

:

ix)
rir

1

>
1 olN
2
oo,
ox
1
NN
W
M
T
tlo
offl
o
ok,
2
i
o,
1=
olN
Bl
(ot r2
-
[¢]

i

x o
O, ofl
=

ol o,

2 & 16 W o o2 o

o
i o
19
3_15
K
re
a2
=
i
E
o,
ol
file
oo
Q\L
£
>
ﬁ >

ot

s

|o

i

= i
N oo
i

=
=

ot i«
o,
>~

O

>

=2

=,

1

i)

o
oo

gk 1] ofe] dlo|eE11e] Bl
X2 oh7] Slstol ofe} T WHES APeL, ol5L B
£9 BHOE Uehl 202 FRYT At bt o) g%
A% BE W et BP0l 93-S oulaick

omgo] HAMFOoR
gk gAo] Zek HlolEE o] &SItk 1 5 2000H A
2007 Afolof Jedet ek} F Fxitho] HZFAFl wk 184
old9] 2,26779] g} At HlolHE tikor siGirh
A24AES 98 Clementine 12.0 T2 73S o859 1,
A 9|79 D/WoA A2 Al (International Classification
of Disease, ICD) EHIE &£ Zhgo] k|73 MM=(Cerebral

infarction)©]1, Korea classification of disease (KCD)-4 Z &

Association Analysis of Comorbidity of Cerebral Infarction Using Data Mining



o213}, Alotul, &4, BiBlE, AEH, v, XL, A&

sm)

Extraction of Data

related Patients' |::>

Diagnosis

Data Cleansing

¢
3

Data Mart

D/W of 'A'
Hospital

Process of analysis using data mining.

163% Qe dxjo] mE A Jug 22590 A 4
2 33 A HANF AT RS FHOR A9 452 1Y
S G WA RS PXj0] BE A Ang 23
sfgom ofg, FUFENE, A2 3 2 dakel A

Ajgre: Alefsoirt,

3. SlEME SRt KT ClOlEDlE 5
2000906l14] 2007 Afo] AClR oA HANFEL ATt uhe
A 5 226789 el Weld Asast &
32692700190tk 3 Bt AT WAOR off W Aek

2 7S 8 dolHz Qs 54 Ase] Xt BA et
g 4 glone EEMsel A Tesh g 2E ol
AASKATE AgkAE 2 o)1 2ols} welw AtkEsel &4
2% 9 ofolo] ofgk B4 7]et ATHS00-T98), Argole o
Aol 9]Ql(Vo1-Y9s), A7 W RANuA o e
& F 291(Z00-299), B4EA FEU00-U99)E A215H
o E aeEel BAS 9 Ag A4t 5% ofstel v

Aottt 5 dolg 3 94 acly Hdd Adss, A
o A7k 5% vekel Ak SIES ALfRtE F 6,695 et

Hlol] nhES TESIGT ol HF Ao olgslgick

4. XEEA

Alg B2 913l SPSS 12.0 program¥} SPSS Clementine 12.0
22 o8ty FAlAel B e theat Utk

e
A
N
o
)
el
u
o|N
filo
w
>
ol
ol
8
£

WS Bt o Adeka(Taisk

Application of Assessment of
Apriori Modeling ::> Rule
Find out
the Rules
\_/__

Chiu, 2009), &2 o] o[ggolt gl 4% 28 7}
Sof olmzler wHy Am et FAS AAE
(Support)@}t AlZ]%(Confidence) 2 H7}8lt} AR T AA|
Ao A Hek AeF gt B7} o MG AeE AR =Tt &
e e Asto] FAl9] gol AEL ololgich AlzEl A
S A7} AR g 5 Ag B7E oA Bk s YER
L HeR Nt e e 4B

o] Wol ks ofn|3it}. o] &<

Number of disease ANB
Total' number of disease

Number of disease ANB
Total' number of disease A

Support(%)=

Confidence(%)=

3) ABPAL Gl eS| ol S TemE et
W) 918 9 =E(Web node, ANEHE olg3Tk

Y =S W7l ABAS BT o F2 oguE Jdm
2 e 7 vloldollA] 851 AMGEIk Ad Hwst 4
52 J9E Aola] FA EAHS

. ZAat

1. thedxie] g2 &

el
gkl A2 HAE 1,43418(63.3%) 013 A7} 8331
i

1
(36.7%) = EAZ} o @Wokth AFL Bt 50.67+7.38 M.

2. HfBAET} SHIE

— — -

A
o
A

I BuE A BT Au E1(A4U-HEY
), E78(IEA thak Aol % 7]ek 1B, G81 (e}
W), T10CehY 1Y, K29(919 L Aol gD A A

B7159] 10% o4 A3 ThilE Zetelgiek 1 % 110

-
filo

HolE D02 B8 HMED Solels a0l oy B



J Kor Soc Phys Ther 2010;22(1):75-81

o] 1,04274(46.0%)=2 7 ®Wolm, I theoezx Ell
(21.5%), E78(20.2%) o2 =& H=g Yefich 4dEd

2 Ztto] BxoAE Yy =X 110, E11, E78 £0=2 @
UL T I Abolof]l EAALR [ogt Zo|7t Gl ATk
31%thTable 1).

High frequency diagnoses in cerebral infarction

(N=2,267)
DX Di Total Male Female 2
code S N (%) N (%) N (%) * P
Ell Non-insulin-dependent 488 311 177 0.06 0.81

(21.5) (21.7) (21.2)

diabetes mellitus

Disorders of lipoprotein 459 292 167

E78 IPe'taboh.sm and other (202) (20.4) (20.0) 0.03 0.86
lipidaemias

Transient cerebral
G45 ischaemic attacks and (16432) (6892) (6534) 0.02 0.88
related syndromes ) ’ )

Vascular syndromes of 210 136 74
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L 287 173 114
G81 Hemiplegia (12.7) (12.1) (13.7) 1.25 0.26

Disorders of vestibular 195 123 72

H81 ¢ nction 86 (86 (86 *00 096
110 Essential hypertension (14’2.402) (46254) (4357 ;) 026 0.61
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1ag o foretion and (15%;) (57.52) (54.54) 0.03 0.86

Occlusion and stenosis of
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resulting in cercbral 52 G7) (44 72OV
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Sequelae of cerebrovascular 158 108 50
169 disease (7.0) (7.5) (6.0) 1.50 0.17
K25 Gastric ulcer 158 88 >0 0.02 0.90

(6.1) (6.1) (6.0

.. .. 256 155 101
K29 Gastritis and duodenitis (11.3) (10.8) (12.1) 0.91 0.34

. . 128 78 50
K76 Other diseases of liver 56 (54) (6.0) 0.31 0.58
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The result of apriori modeling application

Consequent Antecedent Support (%) Confidence (%)  Lift

163 E78 20.2 100 1.00
163 E1l1 21.5 100 1.00
163 E78, 110 13.2 100 1.00
163 E11, 110 13.7 100 1.00
163 110 45.9 99.9 1.00
163 G81 12.6 99.6 0.99
163 K29 11.2 99.6 0.99

E11: Non-insulin-dependent diabetes mellitus, E78: Disorders of lipoprotein
metabolism and other lipidaemias, G81: Hemiplegia, 110: Essential
hypertension, 163: Cerebral infarction, K29: Gastritis and duodenitis
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A link diagram from association rule mining
result graphed by Web node of SPSS Clementine
program.

E11: Non-insulin-dependent diabetes mellitus, E78: Disorders of
lipoprotein metabolism and other lipidaemias, H81: Disorders of
vestibular function, G46: Vascular syndromes of brain in cerebrovascular
diseases, G81: Hemiplegia, 110: Essential hypertension, 163: Cerebral
infarction, 169: Sequelae of cerebrovascular disease, K29: Gastritis and
duodenitis.
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