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Abstract

This study provides an application of datamining approach to CQI{Continuous Quality Improvement) using the
discharge summary. First, we found a process variation in hospital infection rate by SPC (Statistical Process Control)
technique.  Second, importance of factors influencing hospital infection was inferred through the decision tree analysis
which is a classification method in data-mining approach. The most important factor was surgery followed by
comorbidity and length of operation. Comorbidity was further divided into age and principal diagnosis and the length of
operation was further divided into age and chief complaint.

24 rules of hospital infection were generated by the decision tree analysis.  Of these, 9 rules with predictive prover
greater than 50% were suggested as guidelines for hospital infection control.  The optimum range of target group in hospital
infection control were identified through the information gain surnmary.

Association tule, which is another kind of datamining method, was performed to analyze the relationship between
principal diagnosis and comorbidity. The confidence score, which measures the degree of association, between urinary tract
infection and causal bacillus was the highest, followed by thc score between postoperative wound disruption and
postoperative wound infection.

This study demonstrated how datamining approach could be used to provide information to support prospective
surveillance of hospital infection. The datamining technique can also be applied to various areas for CQl using other
hospital databases.

Key words :Datamining, CQI(Continuous Quality Improvement), Hospital Infection

Fhor (PI3AT01 A AEF 7—;% 445 ZAFAA N Y 9=
HAZHS ¢ (02) 2224-2152 PAX WHE : (02) 488-0119

- 289 -



L. A&

1L A7 W3 4 H84

q=2&49 Hile  AYaE, 4sAns
ol el, S8AA, IV Fo BMIEF 7IA
gn, 84 FHdgd A HAdzR IYA,
ALANE 9, ddidd, A9AgR, TEF7HA
gojdal, FAE] AAH @A, AFAREF
A3}, F7HAEA 5 Wl AdME B2 HHE
273t glekelAw], 1999). o2 I Fde
s AhE Hd A4EE SAdstn glad,
9] Ao sjgAujse] s s} £7=
o2 s F €8 gRAM¥EgE Ael7t

dFZAE|AE AME HE aFsin Yoh
HeoA @AWl H25r 9% A8 FHY
8 F 3 E Continuous Quality Improvement (CQI,
A&A A#F#Y) B Total Quality Management
(TOM, FAA AB)o] #FLLE Fr HLE°
goluA HFthE+E, 1999).

R HiHE JFHs dHstd g2
Haea HAgHgaAge] FHIEPOHENGE,
1994), T wolrl HE BN 77| HAME
T et olAzA Folo REEHU
A2FR7 e R g o5 JRE
AgHoT &g Fdovt YA SE =, 1999).

HYee AAYE Frar) g oy A

ghebe wldstn olg Az JedH, o F
Claseds AR &S &k e
A7 golsa & & gk Fo=s] BdAgL

et

FAge 28 #A9A HiY FHAAMY
A= FezE dHalder & 0 FeolH,
ARAFAAE olu] ol g Mg L3 839
el HePRY #5EH  @8E AT
dole ele] st-2, dioleutE, delErtolyd F¢
FR71EE 7Nl 2 AgAEE &40 =
ge8n U
(Internetsite [http://'www.cio.seoul kr/maind. html]
Azdelds AR Eel  He
o] F-71E3e HgagRdEe & = AT
5, 1999). olF2 Hd dde HYT)
o2 JANEE ol &35ty «EriA &5
EAste & LEE(FSE, 1996) @A diF
7IEFEE E¥n Ut 53 wFAE
7}kl o A Uniform Hospital Discharge Data Set2
ghEo] #ejstdr IRAE deledel e b
7124 F5F AT o, o] WL FHLE
st glthel A8, 1996). -2 #HdoiM A gl
F¥d F2  delEst AddsHe JoE=,
olzlg dolBE BdY YFAHYE 3 7€
dolHelxwr A AT &8¢ dav)
Ak,

¢

o Ji ox WY

fu wo ot rfo

|
|

- 290 -

4 AL deMe ABHA (F8E E4HA
de AR FFFHo|H(2%+H, 1999), A T
FEAN s AA Aol sk ol #Ag
A8 = d4g fostn oF HAE 4 U=
A9 gz gwSejr A BANEF
A S (Target  Populationy&  &ophl=  Reltd
(*H4 7,  1999). dFHHe ANHE FIH
AEH & FAL ] AHAE w@EA
el st gFe A9 #HES HPozy,
HelE ZEdn FE O F#FY dRd FAE
#2487 A8 ZUEHe 27y, o]F
A% WHozH AGAdN FHBARE 7HEA
Statistical Process Control (SPC ,EA& ZFA 7)o
RAYERke g0dd ExbFE] HE&yan Qe
FAeloheEAdd 5,1998) A FAFES GHEFq
AAEY WA ZdH AldEMMyozE
4& F g gdd gAaEAHe gHaRAg
A4 "W Rael  o|Feojel & FHolth
(eFA7,1999). ool Al AE FAd3 &g
Ax AA 9 ASAE ted FR7)EF9
gen A gL AT FeHe] ok

ARATAAE drZBA4 HRE AHe=
AFste] wgHHAS FI, BHMIRY AE
FAAF7] A dolEele]d Mg o]E5n
AT(EF5,1998), © ZHE o]z vy
FAEEL E53n MFEE2IFEE FYAMTIE
g ojgd %= duk EI, 29¥F @AE
detsto 24 Jalddales 29 #AeA HE
G gAAAE § 5 o de ZAC HA
oA Hth(Greg 5. 1999).

ol # ATME Hagze sHdee
dolEiso]2g olgetel A £A F HURY

24 WEE SPC JE BEHS] Fohu T
delgintold 719 et FAPYTRTAS
= QoRA, H979 vd U 284 CQl
FEeY FEYAE AANFE dd 2 st

7 !
Holefeteld 7|B & &Eote] WAHE LA
TS Fetdel cQl EFols &4t E
Arstzal stk FAHA FHE ohEI) 2y

P
2
%)
o]
@]
N
s
o
e,
o oo
ol
T
ot
[:l'IE.
o
ol A
1,
o
le,
)
ol

SR, delgsteld 714 2
T4e FHE #EHD, 23 7

A, delgrtelyd 7|HE
CQl &5 oe &guere A



IL A7d4d 4 39

1. 97 g4

1996 191455 1999 129 314 7HA A-&4]
of 0¥ K dgddelq =t 885039 HY
o deoleleq FAE FA|(Quality Problem)ell %
A @4 884% T HAREEA) 343 ALEA
7w WS 36%E AAFUT 2 AT E
BaZddgeEgdes 27 g ¥d BgaREs
dFddes APt HAdnd o4 @2 =
ST 2ET e YAFEIA awe

T L
Haddd udAd@z 12819 HAAse =
1,52348 & dFdgaes skgt.

2. A WY

7k BHET

AccessE ©l&ote] PRI H48 Hdg g2
2ol EMfrt

A, 712 EAE AHsk dAFddate] Qs
SAdels Hs sAase FAHNAE
Abgahd .

A4, §dAd 2AEY HF U FolE BEY
87] #13 SAS2] SQCE  AMgshgTh

AR, SAZF e 73 o P& 27 919
SAS9] Enterprise MinerS A3l o}

L}, Statistical Process Control 7] & @£
HAZE o) WME A o] B4

AEABZgN QFHE 959 Hol ®E
aRFd dBAFY HEZ 2437 9 spC
7Y T sl #elE RAE olgstgioen, o
T HATE LT HFS Aoy g F
7

AF7t AFdols, REF a7t FY8A
gornz EFE FETE ALPch(Raymond I,
1997)

o AR ENS B9 gAndUA

L E

HAadggdge 2% 2 oA=L 98 deolH
vlold 71 F9 Stel Decision TreeZ AR
st , ®lio] gFo] dFF dolgoln o3
T EZHEIe BAE golel F o 1A £ &

g %y CHAD $H& A d4HAFFE 5,
1998).

¥ 329U 8A
_‘

FEUELAATY AR FHEHE 99
doleoleld 718 Zo s and TFAL
AL AR Hrke AR, AAE,
THE 37k J]Eel o3 o]Fo] Ak AHE
@ AE FofS 4 BE FoiE gEoln, AAE
@ A% B7b Bl 7o ZEoln FEE
T2 ‘A == B 7} dulyt uid AF A
Yoo FZ BE xgsn U= AH uwlg
EoE FF% A7 7@ ARl EE BE
Zgsa g A vgel © 2 Aol
T A == B9 BZEE AAY AFIES =
g seMe ddER Uy goez o
gol "1'¥vh 39 oke] dBEA, 1ET Hod
o dRBAA7 Yon BB EE 5,1999).

.

. 4+ 83

1.  Statistical Process Control-3
o] &3t WHZENAe] HEF

F0]
Hdaor DBl EEEHS g A AN FH
FE AY A F Pande FHEAHL g4

SR

&= A
SPC 7IH& ol&% #HAZ=A EFE
24 & stHch

a% 13 o] H3 FA T ¥4nd
A Ao, AFHFR0] 2sigmad W FAA
199633 19993 Tl
Holon, E3] 1999de] ZA7 &

e

e
o

e Ly

io, o, 2L
NorE af -y we C e

a

e
s}

ofj
M
=
filo
i)

A
ATolM = HdTgEAel
= St E

2. 34744 75 @
SR

- 291 -



1.967 Limits:

ucL

S oFEMMTOoTOTT

Te.-

m=->3

P-_213

LCL

1996 1997 1998 1999
Subgroup Index (YEAR)
Subgroup Sizes: HMin n=155 Max n=318
a9 1. 45 HYZEEY E¥E BEE
EERIE
(EHE5)
NN
TEY
= ukA 5 FHda FEANZE

r
ofil|—
o)
o
ofl
i
G
ol

rf.
o

O OOOO

AOBOE

% 2 BEdEggdd 28 AR

- 292 -




2% 2% 2ol AAEYYF $HE @ 2,

2% 0goz FUAR FEATolgon,
FHAT ¥ WE 99, Avd, FE9el
gt =R £440 Bo AU FE7)

] ERREERE)

O AZg F4ste Fo THS FarHolydy
¢ A% 25 9 7i#esgs AP HAT
SEA FUEE TAEEC 100%Y 2T T

@H~pH AZS g%ﬂt F9 FEEL F&H,
TUASFT, dFO=2 et ARA F&
22X A 9 He F&, ZEAA F5£24 FT,

=
se o9 TAF S, 204 SR ¢ 3
A

A Fes AATS @AToRAN FHEdo]
ged, AFEEET 415044 W HAUG

(=3
] 94.1%, 21-304 2 51-60M <Y W 68.5%,
614 olArY W 61.5%, 204 o}BtY uf, 46.2%, 31-
4041 W 385 %Ak o] F Ao 41-504Y
HAZE 24 5ol 71 go0, 31-404E w7t
7ha otk
@¥~GH A =t
BRToRA FREAZo)
A7E WUAEEL 143%2

e
o
o

L
Y = o, M
a0 PE‘

Ha F
)

oy
-
e
i 1
o
_{
Wrya o

A%, 38 N HdA o
A 9 Agst 273 W F
=% e, 58dAe =z
IRz w0 W 73R &, £3714 F32
A we U FAse AZIH S
a5, 89 o dsAe] &I T
v ge, 8ulA 2 FFre, 2
HEeA Fe2x T34 @ 53848 £4,
TEAQA 24 T HA FAA 9 Eas,
o Hd/ B dAE, FA4A

ATz F AFe] glaow, Aol

N
ioJ
P

M
-+
o
.
of

X
x
m+>

L0
f
H T 3 e

‘

1
i

o ol
)
B
i
i
2
~J
o
U
N
i
oy
0%
i
ol
oy
o
s

o 2

- A gdd o 75%,
J=da 714 A58, 434 d8,
A ol wl 48.9%, Z+EAl W
AR 5274 A%, ~37) 4

| e Agd w 28%,
5o, +Z2F3A d ATz AE, ©
A g abEY] Z39 9 10.9%°]

o e

r
i

o off
&
Oﬁl.ll N
i
o8,
o

>

|

12 o
P

32
o

-

g
o
ey
e
<
ok

ir &

off W B oml wE e NN Lol o

I
oz
1
i
Lo
N
N
Y
Hf
i-_l,‘ .
£ o
342
o

o] @¥~@¥W A%

e sed
br B4 gdel gon, f&9ol

Y
£

A AR 4 2ged o H439 4SS
100%31 32, o] 9o F££d 9 3% it 2574
FE T AL A -EA 4 2REd 949
FEEAE EA Ytk

GH~-BH AFe FHdE Fo FHE FET,
FEAZL, d¥2 vEgth =z ) 9 9F
Ferx ¥ $e, IR F otbxeol=
YA Fg, 283714 F22A4 FFET
BledarAd 224 AR 52, AR o
g g, da FE,04F A 2 FAE,

he:}

N
TE,
oA
=

=

Q =

TZEA FEEA UddEF 2 FFFE, 1 99
T Fe, 2E 9 2F HEe, 2 010 -4 4
g9d e, 7v F - &, 9% g s
Z3 w2g A He @gAFoess FEA 7o)
60% olstol™ o] 614 olAd of FHALY
TAEEL 13.2%, 604 oY = 0.5%F k. o]
gL FeAlile] &2 uad AFe @xolxgt
AHe] 614 oj4e F$2 HAdPFGe] dHel
we OF

Eof vld] 225 & 4 dgw
& F&go] GH-BW Az
61E~1202Y W =HYATE

S
el

x

=}

Ly < 10.7%% 1, FEAZte] 121E~1808Y
o= 13.3%F k. v2E =&l I S22
we Fare Jogd dASEe 224 o >
[=]]

AA

FE27F AZAARY W BU7E dH4EEe
100%, 2371 AEd o 60%, A4d o 22.7%,
Z ZEAARY W 143%, PuiARE
0%2] 3L Tt FE Al AAF d3n FELV
AAASY o Hedd FAgE] 100%LE ¢

F Ak

L

[a)
@ e

>, A2%E Ao
A A

H'E _Ei"_'. —‘||l
ul
£

Fe2A Jg A d

N

:
B S, d% U HE S, ABA FE2A
AYEAL, = BAA FEEA €9 2 A
e 2%, ddA =+ 2

Fee AYLL BT

0% T},

134 ol WARE wae] ¥R oFe
FEFe] 4

- 2983 -



EQstged, ol 73 ddTd 8§29 S4E& AA44 9 F¥e, 7lg Fpee, A3}
AL o2 Z} qAE, § HeTdd 9 A8 dF 9 Az @d 2
4T PHgd ngArs 2FAE FEHE
ARE = ok, Ee olgl 72 AFEF
d3 Az & SATFoZH AF7FAHE
A&atabgct
L 34zad e 73
. dERE
oF _ e L S e 1527
A T2 Tz g FeAZ d¥ At TE A of cfst
v A E Z (%)
=T o
T T =
1 S - - - - 100.0
Hd 2 EEHREE 5 - INAALE T - 100.0
74
w3 HEF . AT oY - AZAA 8 74 100.0
o o9 A7,
4 A d 5 - - - - 100.0
Rk Ry
5 YHgEs 5 F - 41-50 - - 94.1
e, g g
E}-Oﬂ/}i)‘ o [<] _ _ * © _ .
6 NHdre T F A @ 75.0
7 HesE TR - 21-30,51- - - 68.5
8 Hyes 5 F - 61- - - 61.5
9 Hye 5 5 37l - - 48714 60.0
1 YAFEe 5 2 - - - - 100.0
g 2 Hye 5 - 3A|ZROlA - - H w7l Al 100.0
5;7 30 d8%& % . 1A 60 - - 99.5
o DP R Sy
n) THTEET o i . ) )
g T AN FE T o7.0
2g 5 #HEe s - 1247 - - - 89.3
0‘)]*_'1)—-}-. — (=} 7);@/:\_.1- T;_i
6 BHAdse 5 & - - BE o) = - 89.1
7 Hqre 5 1 7Zkel ) 61- - - 86.8
HpE 5 - 23MF - - - 86.7
9 Bes F - 3Azkel A - - ZZFAA 85.7
10 H¥ye 5 2 F - - - - 85.7
1 HFe 5 - 3ATelA - - 214 9 a4 77.3
gabss & I
12 HATE T - - ANEAE = - 72.0
13 HA5eF - 31-40 - - 61.5
14 HFe 5 # - 220 - - 53.8
15 gg454¢ 5 # - - NI ALH . 51.1
1) ©Eddss 5o ogddsg, F55E H
9Q 7BRAFE, AR Y d FHFE,
AREREE, Vg EpSrE, ZH BoTe, SHEAE, ¥¥Te, AEFe, A
HAEE, 9 HA w AAE, ID o Baabdss FTol A7dA © Eule, 249
hng

44 4 dAg, EAdE

- 294 -



T2  Node Nodem  Node:% Response:n Response:% Gain(%) Index(%)

1 2 31 2.00 31 12.80 100.00 628.93
2 24 4 0.26 4 1.65 100.00 628.93
3 25 1 0.006 1 0.41 100.00 628.93
4 33 ! 0.006 1 0.41 100.00 628.93
5 15 17 111 16 6.60 94.12 591.82
6 23 4 0.26 3 1.23 75.00 471.69
7 16 54 3.54 37 15.28 68.50 430.81
8 17 26 1.70 16 6.61 61.50 386.79
9 32 5 0.32 3 1.23 60.00 377.35
10 22 45 2.95 22 9.09 48.90 307.54
11 18 13 0.85 6 2.47 46.20 290.56
12 19 13 0.85 5 2.06 38.50 242.13
13 21 175 11.49 49 20.24 28.00 176.10
14 31 22 1.44 5 2.06 22.70 142.76
15 30 7 0.45 1 0.41 14.30 89.93
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Cumulative

Node Gain(%) Index(%)
Node:n  Node:% ResPlc;nse Resjp‘;nse Gain(%) Index(%)
2 100.00 62893 31 2.00 31 12.80 100.00 628.93
24 100.00 62893 35 2.29 35 14.46 100.00 628.93
25 100.00 62893 36 236 36 14.87 100.00 628.93
33 100.00 62893 37 2.42 37 15.28 100.00 628.93
15 9412 59182 54 3.54 53 21.90 98.14 617.23
23 7500  471.69 58 3.80 56 23.14 96.55 607.23
16 6850  430.81 112 7.35 93 38.42 83.03 522.20
17 6150  386.79 138 9.06 109 45.04 78.98 496.72
32 6000 37735 143 9.38 112 46.28 7832 492.57
22 4890  307.54 188 12.34 134 5537 7127 448.23
18 4620 29056 201 13.19 140 57.85 69.65 438.05
19 3850 24213 214 14.05 145 59.91 67.75 426.10
21 2800 176.10 389 25.54 194 80.16 49.87 313.64
31 2270 142.76 411 26.98 199 82.23 4841 304.46
30 1430 89.93 418 27.44 200 82.64 47.84 300.88
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