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DEGE B oA E Ate AJAEAA $ 27 gEd oE FEE EFFslY dAelAhy
sdste RAEgAAScE 52 fHEY 4 HAmAdAd AT £ ds AlxEHY o2 A
T At AER TAT Ze #Ho] o] ol & F gy RS FRAAI F et
oAk R A5, dAel i Fgol aFdn. wE o H oJgtel wdn AR gheh g 9 shx| 2 o]
G ztolE Roly 7 AJNE Asded ol F dES AEIHHAL ok ol NFm vhere Mgk
g FRE AT F Ade HE Aol Hast 3 Azwol sugd mwa AWHAed nwel B
O AF7RA B2 Aol A mEske] g acld W AEA o] BedA AT ol wel nw
A Arde FaoA4dE AAHen, Ag o o AEAANE TRl LY 4 g WYozm
Foko] BEA AT dadol daE AFEAo  dAAAA YA 2w fF AFrE g Folth. 9
(WHO, 1999). ol 2& 83 Ao &88 giRoplMe: d& FH AZHcoE By} o)
7 e Ve Aqaast BEG Aotk 0 o 28 Ad 2 ARd 2L F 4 A= clinical
2 #ate] Ase A2 s EHH alel #E consultantd FE2 FHslE Alamlo] g7 HU)
stol o] Fofxl= wE oleldt 2 AES mestd, o old oAt Al A AA L 2 YstE A2
FF AolE Uehle z IS Arstzd ol oz ATAL Y B o] AR YA~
A" HETE JAE olF £ UAe BHF "Ho] dFdME go] AED g HRE Y3
FEE A F de AP % d7pvt ey, A PE 21 9 A 2280 (Clinical  decision  support
= 0¥ty A% ¥ AR Beixle 29150] system) & YA #25 IS il A
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Foll ol FojA = AFdezM
ol AY¥ # e Az="dE& TIH(Robert,
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Asted gol #8E AFAF7IEE AHINFE0
o AR FEAR N 6%7}4 388 F
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shod GABHR YA 2WE AL FF LGN
of g Wwete AASLA sech

2. G vy

2.1 & i

A3 dide  FFAH A (retrospective
Ey

2
7 AgkA A (prospective

study)ol &g A

study)ol g WATes & 1,7099 02 FA3
A FEFH A7 AT 19999 S5¥YEH 7H
Atolel 717t F M m o B& MEHA

FX @ (primary
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a¥8o] e dY FAFoA LMY HA E A
Bl 2% A4 926Weg MAsFT. oelm
1999‘3 10958 2000 29712 dAMdEga 9
-‘]r‘:H F& ABEdes wel Ao A 3z
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/QT’D—‘Z“—*}"“ 23 gz & okE AHue wy
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7908 & A A7 ddTer AP
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=
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Boj #ak 7HdAFolY ojn azAl A glel dH
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A HEE dollle EdRE B9k A2 dHolE
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Figure 1. Framework of the analysis
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2.2.1.1 828 54 wg ¥ 13
2 A7 4 delHe A WY oy
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2.2.3 9xEHE B4 (Decision Tree Analysis)
g o]8¢l DH’S:T‘——] R % dS

ARG YR -2 o ALE A 37 & (decision rule)
& W57t ER2 A8l #F(classification) %
o & (prediction) & FYP3te= BHUHoZ =9
Aol vz 9% F2 3 (induction rule)

of ola) TdHH(Lee 5, 1999). ©iolEinto] gl
Ao oAald G F= g (exploration)®d = #E3}
(modeling)d] 54-€ AU, A oAtz

(outlier)& AMBAY 4o Bd WHg Lo}
Wi X2l Tgeojol & w3z ENE Folh

= d 28" ¢ U3, 2 A7 EF EE d2 2
dog A4d Fr g AAFAFIUREN L
o FFxE o|Fx 3le, wlt)(node)dtn B
T THEALERE o|Rox dxn BZHW(target
variable)?! ®elult(root node) 2%E A] &3l
o Z < (predictor variable)ol <l&l zt  7ix
(branch)7} #vlt](terminal node)ol ©]& a7}
2] 24 okt (child node)E& A&%A ez A
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CHAID W4 g& #4839 ﬁw
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2oz Agaed pdel AFT A
0.1) Bt AW, 1 d&u5(Bae 54
O RO ES BEESEREE =
v Ao Fetel A4 wdE
Asadtt. 2% 2IsEE
et AL pil Y e 1%%
A4 gelol oa Aot E 7

sedl, BRUs AR
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= 2ol Z 8.3k ol= LEREE
(misclassification probability)S WellE AE

EX(risk chart)E& 7FA 1 33T

2.2.4 vlojEujold 2E9] ¥4 9 #Hyt
AABHUT BN FEH A7 diejE F
n¥gt AEeje A2g Hastd 1 YA
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gtk 183 inconsistent ruled] Wiz Hz|5}A]
e ol HAde o dNHAE wEsln JE g
ol F7b we B4 4 dvn ddsEe 39
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(Numeric Type)e Al 7FA7F = o71A 219383
OAVE ¥$E slolsel~Eo] Udd o) A siAH
don FAFL ghE g T2 T Asidol =7 o
o sle|lHAAES] e YHERE dd=A] Fsitt 3
A& 9% Ustezes £AY ¥ HE CGIE +¥3

o] A W2

= Aolent AR © st gaAd =
JavaScript(Danesh, 1996), VBScript(Jerke et
al., 1997) 53 22 Fo|dE F AIAHE Ao

(Client-side Script Language)& o]&dl= Aol
o et n¥E #elE g A EHA|Awe] FEA
& HTML% ¢} JavaScriptE a8 T3 AT

2.4 dolEntold 71 S
AAAR EfdE E5
71A18 s (machine learning) 7IMSZFE
H AAE A7 AFgle) adR Algste A
2 ul$ E3e, o3 AHES HE AFEA} o]k
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Hog AME7tel oxbdHe =go] =He dlolgnloly
7rgel 24 ek AlAEtnt stink. olel whel oy
ol&x dlolEivleld 71yl ©E gl &g 93 A
Holl tigh Adae #HgeaN dolentely 71¥&
28 AR 280 B S A FE
Ao GAHOE 71E YFVBAYAN AAsE A
Hol W& A7 e

e wMststt. g ERA A 7t Heze E}]aﬂ
A aAE AWE A5 gt
of 44d Zoztn &

AR AT ALTAE T4 2etel AWJE s
o) We| dgzAEs vzdTel uE waslel B}
B A deltioleld 108 S a6 Aoty

YgzAE v 2ATY 54 =29, o F YR
J

47el S4% A4 slsel xawa-m s shabz

3. g dx

3.1 29 Y9 AR Q9

4ULAY A9 89 7R 99 el &

A 9 ARYHY #AEEE A5 2 gAA e =
g4 9 R HY Ao 10% T"rgl-’rnz- 7% o
A R g M= (figure 2)o] AAEH 6719 Wi
Rk olu vApBZ)} b Ho wig= dste Fn
& el BP stage® ®lapuly} 222824 Bp
stage7t ¥ @9 EEFE g9 xdol ¢k 2 g

o] 2.22¥] wolH S ¢ £ U, 2 Loz
b7 e WsE £33 8% (systolic

hypertension) 2 & BIAMYE 2. 0308M F£&7)
1

DEGY AS ofd ARG Y 2y

Y 2.02v) FeolA S o 4 sl o] g} o} :
A8 AR S Falo] g 2™ oB = Ag
Aot g acite] #AE Y An Yt xd
49 AELAL BP stage, F&7 n¥UY AR
e QH]EH(LVH) Creatinine. RBC, dulgtmg
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A Odd Ratio —t 90% confidence intervals J
BMI -+ b
BP Stage -+ =
Systolic -+ P
Hypertension
LVH T pr———
Creatinine T ]
RBC -+ H

] t 1 1 i t

0 | 2 3

Figure 2. 0Odds ratios for the control of

hypertension
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24 AR E 23 A HA S-S AUERE
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FdTel wl&L 3898%. high-risk
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#o@ At PFo fn AFABY T3l
e WG HEHo| A FAA CA'Y F

N

P 8¢ 24 g AR FHol Ade AR JEYW
=, CA7F 8.9 o]Ad Tl wE2HETY ¥ Fo|
78.26% % 8.9 m|wreie] 20%0) wisl 3.94)

A eyt 23 o] W CAZE 8.9 o4 Fe
X FEol dE Tol gle T vE gAY
"l go] 43w EA dEY Calcium
blockers?} &% W& #% - 347t
vebyttl. ®=3 f-blockersd 25 ¥4

channel

t}HTable 2).

oMo g =473

o
oo

°| 5

FATOE
100%% A<

S heins

Q

=2

(Table 3)<

AQd, 73

medium- xlsk°]

o 2ol 2

f%ﬂﬁ.
vepd

19 A%
Aol

M V)
£
2

32
o
o

\=]
R

~N
-

el Y2 rir Ipy

)
o

o

oX 1%

o
off

A

4G HEeel gt A elE

of of}

o &

o W T o¥e
Qe or

Calcium channel blockers A
HzdFY 54

F7F low~
1941l 594 A}

ﬁ'-;d

risk

g

dEAHEE
vl 71A 2 B -blockers

SRR DESEEIUES ERIECER S

Table 1. Tree structure for the treatment by Calcium channel blockers

A AslH tH(Table 4).

Fhx_HTN [0]
GENDER [female] | uncentrol 00.00
uncontrol 41.67 Fhx_HTN (1]
AGE [1959] control  _58,33 uncontrol 71.43
uncentrol 5556 L 2857
control  44.44 GENDER control
DX (1:2] [male]
uncontrol 38.98 . uncontrol 83.33
control 6102 control 16,67
AGE {5961}
uncontrol 100.00
control  00.00
AGE {6187)
uncontrol 17.65
control _82.35
RBC [1.91.3.64]
MENOP [0] uncontrol 1286
uncontrol 77.27
ol 2273 RBC [364536]
contro A uncontrol 83.78
control 1622
COM_HD [0] AGE [19,59]
uncontrol 65.06 uncontrol 10.00
control  34.94 control 90,00
MENOP [1} AGE [59.60]
uncontrol 31-28 uncontrol 83.33
control _43.72 control 1667
AGE [69,37]
uncontrol 36.36
control 6364
GENDER [female]
uncontrol 45.83
control  54.17
A_DRINK {0,151.2] LVII (0]
uncontrol 31.25 uncontrol  5.56
EDEMA [0] Fhx_HTN [0] control 6875 GENDER [male] control 9444
. uncontrol 59.60 uncontrol 41.94 \égﬁi’]‘_&‘”l 16.67 LVH (1]
uncgr)]([rg'%_eo control - 4040 control - _28.06 * uncontrol 50.00
control  40.40 control  50.00
A_DRINK [151.212006]
uncontrol 78.57
control 2143
COM_HD [1] —
uncontrol 50.00 CA [3(8)8]00
control 0,00 uncontrol 20.
control 8000
A_SMOKE [(0,184]
uncontrol 100.00
Fhx_HITN [1] CHEST_PAIN [0] control 00.00
uncontrol 67.86 . uncontrol 88.24 -
control  32.14 CA (8.9.10.7} control  11.76 A_SMOKE [184225)
uncontrol 78.26 uncontrol 60.00
control  21.74 control  40.00
CHEST _PAIN (1]
uncontrol 50.00
control  _30.00
EDEMA {1]
uncontrol 76.00
control _ 24.00
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Table 2. Tree structure for the treatment by Beta blockers

Fhx _HTN [0}
uncontrol 100.00
0
&Zg{tggﬁ[ 6%’ control 00.00
PROTEIN(lU_/é\;)lOJ control  15.38 Fhx_HTN [1]
uncontrol 72.22 -
CIIEST_PAIN( ) control  27.78 E(I:rcu(t)rnotlml 28.&9
uncontrol 66.67
A_DRINK [0]
control - 33.33 uncontrol 40.00
Fhx_DM [0} control  60.00
uncontrol 58.62
control ~ 41.38 PROTEIN (U/A) (1]
uncontrol 33.33
control  66.67
COM_IID [0}
uncontrol 66.67
CHEST_PAINI1] control  33.33
uncontrol 37.50
control  62.50 COM_HD [1]
uncontrol 20.00
control  80.00
Fhx_DM (1]
uncontrol  0.00
control  100.00
Table 3. Decision rules for the treatment by Calcium channel blockers
RULE DX Ederma| Com HD|Merop|  RBC A Drink Age | Gender |LVH|FHIN| Ca Riglj}hcgn"f
1| Medor Low IR forrae w 1000%
2 | VHghor Hgh| mo | ves K:ﬁg%”kc mele | no 4%
3 |VHghorHgh| no | o | ves 19<:‘A§ge<£5 002
4 Med or Low 61<<:Aé’7ge 4%
5 | VHghor Hgh| m | ves ves |PTSCAL s
6 | VHghorHigh| no | no | ves 69<<A€%,7e 636%
19<=RBRC
7 VHigh or High| no o no 36 571%
8 VHigh or High | mo ves ij?%nké ferrale no 4.2%
Table 4. Decision rules for the treatment by Beta blockers
. . . Reliability of
RULE FHX_DM Chest_Pain Com HD Protein(U/A) A_Drink . _y
prediction
1 ves 100.09%
2 no yes ves 80.0%
3 no no ves 66.7%
4 no no no A_Dnnk>135 60.0%
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3.3 HolEimlold BEol F3 B4 W A5
¥ @}

o okal Aol thale] oA AAIF Sl/del &l
o}gt uFA T dojgjrto] Y Yol FEE AW
vlmzZstgt. 9@ A Ul 7HA A FoM LA
3= ZA%= calcium channel blockersel g A&
=< A& (elderly patient) ¥eldct. a8

inconsistent rule & n¥sH Ao HESY 4%
¥ acceptable rule calcium channel blockers
e AR % AZEFd o HAEF: 8
_blockers® @k 7t&E¥, %—5 il
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Table 5. Estimated predictive rates

drug ensitivity specificity  predictive rate
Diuretics 95.8 % 375 % 81.3 %
B -blockers 824 % 765 % 80.0 %
ACE 100.0 % 72.2 % 88.64 %

Calcium Channel _
75.0 % 80.1 @ 783 %

blockers
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Table 6. Comparison of practice guideline with the modified practice guideline (complication)
Clinical Practice Guideline Data Mining Hybrid Model
Treatment Treatment Treatment
Patient Result Result Result
Characteristics | Desirable Desirable Desirable
Agents . Agents . Agents
Control Uncontrol Control | Uncontrol Control { Uncontrol
Systolic 1,49 39.76 % | 60.34% 1,49 39.76 %|  60.34%
Hypertension
Elderly 1245911 51.04 %| 48.06% | 4 6208 % 38.92% | 4 6208 %| 37.02%
Patients
Heart 136 42.5% | 53.50% 1,36 80.00 %|  20.00%
Failure
LVH 2.3 5294 %| 47.04% 2,3 52.94 % 67.06%
Proteinuria 1,3,6 7222 % 27.78%| 2 6667 %] 33.33% ] 1,36 72,22 95| 27.78%
Diabetes 34,8 48.00 %| 52.00% 348 48.00 %] 53.00%
Angina 247 40.23 %) 59.77% | 2,48 4065 %6 59.35% 11 24,78 4037 %] 59.63%
Hyperlipidemia 34,8 4375 %| 56.25% || 8 50.00 %[ 50.00% | 8 50.00 % 50.00%
Peripheral N [ S
Vascular Disease 4 2500 % 75.00% 4 25.00 % 75.00%
Hyperkalaemia 1,2457911 60.00 % 40.00% 1,2457911 | 60.00 %| 40.00%
Gout 2347813 0.6 Y6 44.440% 17 100.00 96 0% 2347813 .56 % 44.54%
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Table 7. Comparison of practice guideline with the modified practice guideline

(no complication)

Clinical Practice Guideline Data Mining I1ybrid Model
Treatment Treatment Treatment
Patient Desirable Result Patient Desirable Result Palient Desirable Result
~ teristi Agents haracteristics | Agents cteristics| Agents
Characteristics Control | Uncontrol Characteristics Control | Uncontrol Characteristics Control | Uncontrol
Na <= 140 6 7813 %{22.87% || Na <- 140 |6 7813 %[22.87%
Paralysis 7 100.00 9% 0% || Paralysis 7 100.00 % 0%
Headache 8 68.18 %] 31.82% || Headache 3 68.18 %{31.82%
No 125 |63.16 %|37.84%
Complication
Fhx_Stroke 12 81.82 %] 18.18% || Fhx_Stroke | 12 8182 %]18.18%
Fhx_DM 2 100.00 % 0% || Fhx_DM 2 100.00 % 0%
Fhx_HTN 2 60.00 % 40% || Fhx_HTN 2 60.00 % 40%
Index “ Drug Class
1 Diuretics
2 Beta-blockers
3 ACE inhibitors /A-II receptor blockers
4 Calcium antagonists
5 Diuretics + Beta-blockers
6 Diuretics + ACE inhibitors
7 Beta-blockers + Calcium antagonists
8 ACE inhibitors + Calcium antagonists
9 Diuretics + Calcium antagonists
10 Diuretics + Beta-blockers + ACE inhibitors
11 Diuretics + Beta-blockers + Calcium antagonists
12 Diuretics + ACE inhibitors + Calcium antagonists
13 Beta-blockers + ACE inhibitors + Calcium antagonists
14 Diuretics + Beta-blockers + ACE inhibitors + Calcium antagonists
TG Aol el 2 Aed Wahy 3 XA 3P o R (Cho . 1998), B AFdME ¥t ¥
Y dAd EAHd= BFstn 2ELE oM 2lE 4T dAAAAde gEE £ de F4F
= 2 o AR A4 AHeln, 2R T xAe olBoUr] 9& dolEulelyd ANPozH
B} obz] 1 A oo whE A HEHPHol FAS  EAA A1WQ logistic regression® o AAF YR
A2 &2 AUINC, 1997). webd 18 EMe] CHAIDENS $#3dtt. £& o2 dol
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