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Indicator )
Quality
2000 12 1 2000 1 31
8,405

, Quality Indicator ( ,

, ) , , ,
; ) , , , 12
100
, , 3
Ql
Quality , ’
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CQIl Guideline, Quality Review, Concurrent, Tutorial

- vii -



(Quality Assurance, QA)

Improvement, PI)

. 1981

1994

QA

. 1995

200

(Performance



(Quality Improvement,

Ql) , , :

feedback , ) )

(Diagnosis Related Group, DRG)



(Electronic

Data Interchange, EDI) , )

(Continuous Quality
Improvement Activity)
) (Picture

Archiving and Communication System, PACS) ,

( , 1999).

(Continuous
Quality Improvement, CQI)

(integrated data-driven process)



(Decision Support System, DSS)

, Quality



, Ql

(indicator)

Quality



1. QI

. Ql
(Retrospective Inspection)
(audit) ,
Quality Improvement(Ql)
(system)
(process)
(continuous) Continuous Quality
Improvement(CQI) ,
Performance Improvement (PI) ( ,
2001).
QI rs
17 (
1).



I,". \ ‘._. '-:II
| |
|'.. |.'.. .-'I II.'| |I
Y ) )
1. Caql
Avedis Donabedian(1985)
’ (@bsolutist definition)’
’ (individualized definition)' ,

(social

definition)’



( , 2001).

1

(accreditation)

2)



3

. COQI

CQl

. CQI

(Donabedian, 1985).



CQl

, CQl

CQl

, 2001)
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cal COQl

2001).

, CQI

( , 2001).

CQl
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. CQl

(flow chart), (fish bone diagram),

(run chart), (histogram), (pareto chart),
(control chart) (scattered diagram) (Hospital
Corporation America, 1991). CQl FOCUSPDCA

: (
2).
FOCUS — PDCA cycle

| Find a process to improve

&

| Craganize team that know the process |

5

|_ .Elailarﬁr current -Ennﬁreﬂge -::uf“;‘:.r;e pIOCESS ]

H

| Understand causes of process variation |

B

| Select the process improvement

- . B - R
Act | o Plan
o B

1 ]

Check G Do
Xz - . 2
2. CQI FOCUS - PDCA Cycle
caQl

- 12 -



. QI

Ql 1863 Forence Nightingale
Dr. Abraham
Flexner, Dr. Ernert Codman
1917 5
(standard) . 1952 Joint
Commission 1950 1960
(Quality
Circle, QC) ,
(Kaizen) Ql
Juran, Deming
(Total Quality Management, TQM) TQM
. TQM
1980 ’ ’
(benchmarking) TQM 1980
Ford TOM
TQM (Curtis, 1999).
Ql :
1980 TQM

Harvard Community Health Center,

- 13 -



Hospital Corporation of America, Intermountain  Health
System TQM (
, 2001).
1990 CQI/ TQM
CQI
Ql ( 3).

3. QI
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. CQI

CQl

LU R §

S92 MHe e — l WO Haw a2

HEDH 5% HH T l E,

BRE W= 28 |

| Ay Ay [ MBI

ELY: T NERER WE 2w
AX A= | NEBEHRE EU
4.
cQl
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. CQI



, CQl

CQl
. QI
Ql (Utilization Management, UM),
(Quality Management, QM), (Risk management, RM),
(Infection Contral). (Nutrition Management),
1) (Utilization M anagement)

’ ’ ’ ’

(Carneal, 1998).

(Powell, 2000),

- 16 -



, , , (Brown,

1998).
2) (Quality Management)
Quality Systems Management(
, 1998) ,
3

(Risk)

- 17 -



4)

- 18 -

(

, 1995).

CQl



. CQI

Ql (good quality care),
(appropriate resource alocation), (cost effective)
CQl
( 5).

Continuaus Quality Improvament Effert

Pracess Improvement Goals '

Frocess Improvement Responsibility

Frocess Improvement Capacity '
Pracess Imorovement Effort '

Process Improvemeant

Cuality Raspansibility

# Cuality Effort

5. CQI



( , 1994).

1950
(Electronic Data Processing, EDP)

(Transaction Processing Systems, TPS) , 1960

(Information Reporting Systems, IRS)

(Management Information Systems, MIS . 1970

- 20 -



, (Expert
Systems, ES), (Executive Information Systems, EIS),

(Group Decision Support Systems, GDSS)

(Semi-Structured or Unstructured Problem)

1

(Data Base

Management System, DBMYS)

- 21 -



2)

(Model Base

Management System, MBMS)

3

(Dialogue Generation and Management Software, DGMYS)

4)

- 22 -



1

File Drawer System(

), DB

’

Data Analysis System( , ),

DB

- 23 -



Analysis Information System( ,

)

Account Model(

Smulation Model,

Optimization Model( , EOQ

Suggestion Model (

2)

(Personal Decision Support System)

(knowledge worker)

- 24 -



, (raw data)

, Mrs.

Fields Cookies) ,

(Group Decision Support Systems, GDSS) ,

- 25 -



(group

dynamics) ,

- 26 -



(valid),
(reliable) (quantitative) (indicator)

’

1 (Sentinel Event Indicator)

2) (Aggregate Data Indicator)

(rate-based indicator)

(continuous-variable indicator) (1.

- 27 -



3

5%

5%

- 28 -

5%

(threshold)



4)

- 29 -



(Fayyad , 1996).

algorithm ,
(predicate logic), (decision tree),

( , 2000).

- 30 -



, (Knowledge Extraction),

(Information Discovery), (Data Archeology),
(Data Pattern Process), (Information Harvesting),
KDD (Knowledge Discovery in Database) ( , 2001).

’ ’

, (Adriaans, 1997).

1

2)

- 31 -



3

4)

1 62%

83% 7 ,

1 (Decision Tree)
(decision rule)

(classification)

- 32 -

rs



(prediction)

(parametric)
(outlier) ,
( , 1998).
2 (Association Rules)
(transaction) (item)

(undirected)

(association node)

’

( , 1999).

3) (Clustering)

- 33 -



(cluster)

( , 1999).

4) (Neural Networks)

(artificial neura networks)

(neurophysiology)

(nonlinear models)

(hidden units)

(combination)

(coefficient) (synaptic weights)

( , 1999).

- 34 -



2000 12 1 2000 1 31
8,405 . 8,405 Ql
Indicator (criteria) Adverse event
7,732 , Adverse Event 673

- 35 -



QI A2 22T E (Indicator) &1 |

- O B &0 Blndicator) & 3 ; |

2 MNIITNNNLEES 58 HIEHBE %
-EFEE? EHEMHO A, fE Y AZHS GOS0, HATE OB W

- HolE oz 28

ClOlEIOHO| =@ 23 74 & & BHd 38

- GQualiyE FFE #FH ES
- TEE 70 it ElEd 2E

{1

Y=Y @ NHS A8 ANBITUEMNLAE W

- AMEIIE JIHEEFE S&E 7S #SH NI LE BR
-BEYUEY @ HAE E YAIITNENAE 29 et WAl

, Ql
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3. Quality Indicator

3 b i)
Quality Indicator

Indicator ( ,

(Sepsis)
(International Classification of Diseases, ICD-10) 10
A4l

T81

- 37 -

12



2. QI Indicator

(ICD-10)

(Sepsis) A4l

Ventilator
Ventilator entilat 15

T83

T81

R99

P96.8

T885

T80

L89

Y40/ Y42/
Y43/ Y44/
Y52

W01 W10/
W13

- 38 -



4.

Ql

(

, 2000).

Ql

Quality

Quality

- 39 -

(data-reduction)

(prediction methods)

Quality



. ,0:)
@ ,0 )
@ ,0:)
(120, 2:21-40, 3:41-60, 4:61-)
@ ,2:)
(1: , 2 )
. Decision tree Quality
(decision rule) (decision
tree) (classification) (prediction)

(induction rule)

Answer tree 1.0 ,

CHAID (Chi-squared Automatic Interaction Detection)

. CHAID

. CHAID

- 40 -



, ( ) (quality indicator)

(child node)
Quality
6.

(gain chart) (misclassification probability)
(risk chart) . Quality
(correct

prediction rate)

Quality

- 41 -



Microsoft Visual Basic

Indicator

Review,

Tutorial

6.0

- 42 -

Ql

QI Guideline, Indicator

Concurrent,

Quality



1. QI

Ql
Quality Indicator
Access DB MS SQL

. Ql QI Indicators

|azans
(L%

ATy T




2000 12 2001
53.0%, 47.0%
27.3%
20.3%, 41-60 31.3%, 61 234%
2.5%,
24%, 1.0%,
7.9%, 11.4%,
5.8%, 0.8%,
5.3%, ,
24%, ,
) 11%
3.0%,

4.

- 44 -

8,405
, 72.7%,
20 25.0%, 21-40
41-60
28.8%,
3.9%,
8.2%,
5.1%,
34%,
5.1%,
1.9%



4,451 53.0%

3,954 47.0%

8,405 100.0%
. 6,109 72.7%
2, 2,296 27.3%

8,405 100.0%
1. 20 2,103 25.0%
2. 21-40 1,708 20.3%
3. 41-60 2,624 31.3%
4. 61 1,970 234%

8,405 100.0%
L 206 25%
5 2,417 28.8%
3 | 201 24%
4 87 1.0%
5 327 3.9%
6. 666 79%
7. 961 114%
8. 691 8.2%
9. 486 58%
10. 65 0.8%
11. 431 5.1%
12. 445 5.3%
13. , 288 34%
14. 202 24%
15. : 426 5.1%
16. ; 96 1.1%
1r. 248 3.0%
18. 162 19%

8,405 100.0%




5 Quality Indicator

5.09%(10/ 202),
ventilator ventilator
4.9%(21/ 429),
73.7%(28/ 38)
0.7%(29/ 4,218),
2.0%(170/ 8,405),
28 0.4%(1/ 228),
3.5%(212/ 5,988),
5.6%(106/ 1,900),
1.1%(47/ 4,218),

0.09%(0/ 3,183),
0.1%(4/ 3,096),

0.1%(5/ 8,405),
0.49%(31/ 8,405),

0.19%(9/ 8,405) ( 5).
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5. Quality Indicator

10 5.0%
192 95.0%
202 100.0%

21 49%
408 95.1%

Ventilator 429 100.0%

28 73.7%

10 26.3%

38 100.0%

29 0.7%

4,189 99.3%
4,218 100.0%
170 20%
8,235 98.0%
8,405 100.0%
1 04%

227 99.6%
228 100.0%
212 35%
5,776 96.5%
5,988 100.0%
106 56%
1,794 944%
1,900 100.0%
47 11%
4,171 98.9%
4,218 100.0%
0 0.0%
3,183 100.0%
3,183 100.0%
4 0.1%
3,092 99.9%
3,096 100.0%
5 0.1%
8,400 99.9%
8,405 100.0%
31 04%
8,374 99.6%
8,405 100.0%
9 0.1%
8,398 99.9%
8,405 100.0%

47 -



Quality

100

Quality

Quality

- 48 -

100



3. Quality

Quality
1)
8,405
5,988
212 5,988 3.5%,
5.776 96.5%

- 49 -



2.3%, , , ) ) )

590/0, y y y ’ ’
0.9%, , , , , , 3.8%
1 12.0%, 1 2
5.1%, 2 4 1.3%, 4 8
34%, 8 341 1.2% 1
2 4
20 6.9%, 20 0.00% 20

« 9.

- 50 -
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/
20
1Y 2 61 43.8%
2 Y 40.0%
3 9 >4 <=8 40.0%
1 ® >2 <=4 21 100.0%
4)
2 9 >4 <=8 99.4%
3 ® 99.3%
4 ° 99.1%
5 9 >8 <=341 - 98.8%

* 5)
* 6)



3)

5.6%, 1,74
1
30 11.5%, 30
1.7%, (
28.2%

1.2%, 21-60 5.7%, 61
21-60

9.5%, 15%

(  10).

A A%

02% 1

A1

104%

- 53 -

61

106

18

27.6%

21

33.3%

1,900
1,900

5.8%, 18

30

20

0.6%,

A1

18
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>1
1 20 33.3%
<=18
>18
2 v 28.2%
<=30
>1
1 2 21 100.0%
<=18
2 1 99.8%
<1
3 2 20 994%
<=18
>18
4 B 98.3%
<=30
* 1)
* 2)
* 3)
5)
8,405
170 8,405 8,235
98.0%
1 1.0%, 6 17
1.6%, 17 A1 6.4% 6
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6)

T )
61
234%

/
L >17<_341 61 234%
2 ’ >17<:341 60 114%
3 2 >l 6 7.1%

<=

4 >0 =11 44%
1 B >0 <=17 99.7%
2 Y >1 - <=6 99.0%

*1)

*2)
*3)

*4)
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1

r 28'(
, 20 61
16 0.3%(16/ 5,988)
7
212 3.3%(7/ 212)
3.3%
438 ’ r
43.8%
61 )
‘Index(%)  '1235.7
, 1

- 58 -

. 'Gain(%)

28 (

43.8%

16



‘575

7

9).

9.
N ode-by-N ode Cumulative
Node Node: Resp: Resp: Gain Index Node: Resp Gain Index
Rule Node
n % n % (W (W % % (W (W
1 28 16 0.3 7 33 43812357 03 33 43812357
2 8 5 0.1 2 09 40.0 11298 04 4.3 429 12105
3 22 0.1 2 09 40.011298 04 52 42311950
4 25 02 2 09 222 6277 0.6 6.1 37.11049.1
5 27 81 14 13 6.1 16.0 4533 19 123 224 633.1
6 16 41 07 6 28 146 4133 26 151 204 5757
7 25 04 3 14 120 3389 3.0 165 19.2 5432
8 504 84 37 175 73 2074 115 34.0 105 2965
9 21 29 05 2 09 69 1948 119 350 103 2923
10 17 259 43 16 76 62 1745 163 425 92 2610
11 23 99 1.7 6 28 61 1712 179 453 89 2527
12 100 79 13 4 19 51 1430 192 472 8.7 2452
13 18 151 25 7 33 46 1309 218 505 8.2 2320
14 5 1555 26.0 71 335 4.6 1290 477 8.0 6.2 1760
15 26 352 59 10 47 28 802 536 8.7 59 1654
16 13 573 9.6 7 33 12 345 632 920 5.2 1456
17 2 1625 27.1 14 66 09 243 903 986 39 109.2
18 15 290 48 2 09 07 195 952 995 3.7 1046
19 24 164 2.7 1 05 06 172 9791000 3.6 1021
20 20 126 2.1 0 00 0.0 0.0 100.0100.0 3.5 100.0

- 59 -



2)

cr 8 ( 1 18
20 ,
) 3 0.2%(36/ 1,900)
, 3 1
106
0.9%(1/ 106) . ‘ 1
0.9% , 'Gain(%)' 333 ’
r 33.3%
‘Index(%)  '597.5
, 1
6 ,
3 ’ 12 '499.2
5 (
10).
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10.

N ode-by-N ode

Cumulative

Node Node Resp: Resp: Gain Index Node Resp: Gain Index

16 (

Rule Node
: : % % (% (W % % (% (%
1 8 3 02 1 09 333 597502 09 333 5975
2 11 71 37 20 189 282 5049 39 198 284 508.7
3 12 163 8.6 45 425 276 4948 125 623 278 4992
4 5 273 143 35 330 129 2306 268 953 19.8 3557
5 10 121 64 2 19 17 296 332 972 163 2931
6 7 168 88 1 09 06 107 420 98.1 13.0 2336
7 1 911 480 2 19 022 39 900 1000 62 1112
8 191 101 O 00 00 00 100.0 100.0 5.6 100.0
3
I ll
17 A1 ,
61 ) 141
1.7%(141/ 8,405) 141 33
170 19.4%(33/ 170)
1 ll

194%

,'Gain(%) 234

234%

- 61 -



‘ 16'( 17 341 ,

61 )
234% . ‘Index(%)  "1157.1°
s l/
11 . ’ 5
13 444 .2
4 ( 12).
11.
N ode-by-N ode Cumulative
Node Node Resp Resp Gain Index Node Resp: Gain Index
Rule Node
'n % n % (W (W % % (B (%
1 16 141 168 33 194 234 11571 17 194 234 11571
2 17 280 333 32 188 114 5650 50 382 154 7633
3 5 211 251 15 88 7.1 3515 75 471 127 6258
4 10 68 081 3 18 44 2181 83 488 119 5862
5 13 413 491 17 100 4.1 2035 132 588 9.0 4442
6 512 609 15 88 29 1448 193 677 7.1 3499
7 1650 19.63 37 218 22 1109 39.0 894 46 2295
8 2 1479 1760 15 88 10 501 566 982 35 1737
9 11 967 1151 3 18 03 153 68.1 100.0 3.0 1469
10 3 2245 2671 0 00 00 00 948 1000 2.1 1055
11 14 439 522 0 00 00 00 100.0 100.0 2.0 1000

- 62 -



9A44%,

12).

12.

96.5%,

98.0%

96.5%

94 4%

98.0%
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Quality

- 64 -

Quality
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(Index)



11

18

20 , 61

12

20
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18

17

11

17

30

33

33

60

20
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33

33

, 21-40

Al

Al

, 41-60
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Quality



. Ql

Quality Indicator

CQIl Guideline, Quality Review, Concurrent, Tutorial

1) CQIl Guideline
QI Guideine QI Indicator
(ICD-10) ( 12).

st kiesters QAT POATORS
DAL BEE 2
Cental el BATUS D0 THE @7 T3
B KO-M) Cocde | ALLY

vl H S R

Ci-Eil
B WO Code 1 JTEATER
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EE KO-H) Code © KRR rE4.6

Py e
HHEFHENE T 4
= ICO-M0 Codk TR
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EFMEI Zirk & 2HE S AR Linj
2H D10 Cads | A

£ a B ) LT

12. QI Guid€line
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2) Quality Review :

Quality Review Ql

Indicator Indicator

13. Quality Review
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Quality Indicator

14).

PR T Er

14. Quality Review

- 71 -
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QI Indicator ,

15. Quality Review Graph

- 72 -



3) Concurrent :

QI Indicator
(concurrent) . Ql

Indicator Indicator

LURE IS R RE A AN MR AR

h r
i
5=
|

16. Quality Indicator Screening
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4) Tutorial

Critical Pathway

L ndls dodan paestot
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17. Tutoria
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Guideline



20
2.0%
2.2%

50.0%

(1995) 1.3%

- 75 -

(1995)

0.7-5.0%
2%

3.5%



16

0.9%

(2000)

Ziegenfuss(1995)

2.1%
16

(1996)

. Albright(1993)

0.36

- 76 -

12%

CQl

(1996)

10

1.03

10



Indicator
10% , 5%

(1999)

(1997)

14 . (1999)
19
(1987)

(APACHE )

- 77 -



. Solberg  (1997)

CQl
(2000)
. Tabish(1996)
Edward (1997)
CQIl program
(Journal of the American Heart Association, 2000)
indicator

Ql
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process

(aberrance)

Ql

- 79 -

(chart review),

(status progress)



(On-Line

Analytical Processing, OLAP)

- 80 -



Quality

20

Visual Basic 6.0

2000

11

Quality

- 81 -

12

2001

1



20 , 61

12

18 20

34l

11

QI Guideline, Quality Review, Concurrent, Tutorial

) 2000 12

, Quality Indicator
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Abstract

Analysis of Healthcare Quality indicators using
Data Mining and Development of a Decision

Support System Quality Improvement

Hye Sook Kim
Graduate School of
Health Science and Management

Yonsei University

(Directed by professor Young Moon Chae, Ph.D))

This study presented an analysis of healthcare quality indicators
using data mining and a development of decision support system for
quality improvement. Specifically, important factors influencing the key
quality indicators were identified using a decision tree method for data
mining based on 8,405 patients who discharged from the study hospital
during the period between December 1, 2000 to January 31, 2001. In

addition, a decision support system was developed to analyze and
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monitor trends of these quality indicators using a Visua Basic 6.0.
Guidelines and tutorial for quality improvement activities were also
included in the system.

Of 12 selected quality indicators, decision tree analysis was
performed for 3 indicators (namely, unscheduled readmission for the
same or related condition, unscheduled returns to a intensive care unit
(ICU), and inpatient mortality) which have more than 100 cases during
the period. The optimum range of target group in heathcare quality
indicators were identified from the gain chart. Important factors for the
3 indicators were: diagnosis group, disease group, and age for the
unscheduled readmissions for the same or related condition; length of
stay and disease group for the unscheduled returns to ICU; and length
of stay, diagnosis group, and discharge department for the inpatient
mortality.

In the future, a number of quality indicators should be increased to
effectively support a hospital-wide continuous quality improvement
(CQI) activity and the decision support system should be well
integrated with the hospital OCS (Order Communication System) to

support concurrent review.
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