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ABSTRACT

Purpose: The purpose of this study was to find meaningful patient groups of disease using foreign patients
data and analyze implemented test of the patient groups.

Methods: The data was collected by foreign patients’ EMR data of K university hospital. The author proposed
tree—form patients’ characteristic diagram through statistical methods that association rule, proportion test,
clustering using prescription information and questionnaire information.

Results: This study’s analysis process was applied high blood data and diabetes data. Analysis showed other
characteristic of meaningful patient groups in high blood and diabetes. In high blood, test implementation
rate of patient group showed the differences. And in diabetes, test implementation rate of patient group and
implemented test list showed differences.

Conclusion: The result of this study can play a role as basic data that can be clinical testing standard in

preventive aspect. Eventually, 5 dimensions of SERVQUAL will be improved by this study’s process.

Key Words : Quality of Care, Electronic Medical Record, Standard, Association Rule, Tree

e Received 15 June 2018, 1st revised 27 June, accepted 28 June 2018

¥ Corresponding Author(sangchan@khu.ac.kr)

(© 2018, The Korean Society for Quality Management

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-Commercial use, distribution, and
reproduction in any medium, provided the original work is properly cited.

# AT 20179 % A B gAY Ao it e 9 (Y-S - (No. 10045403).



540 J Korean Soc Qual Manag \ol. 46,No.3: 539-550, September 2018

1. 4] &

71E 943“’1]/‘1% %C’é Ags e gxoA FUI} ARHS HE&se Had S 9
One-Size-Fits—All F2 83 (Jung, 2015). A9 ojAl= g7 XAl F21 T thekst oAk Hlo)
]

o,
E
gel 5% g owlw B4 ol g aeiste] A% ARPHS AN BF IR FaHel
o
=

o,
o

k= o
o
2
A
ol
rlr
N
1)
m0)
ok
rlr
poy
o
N
=

£

yus)

=2
1o,
i
=2
P
o

[e5
5
lo,
fo o B
CURY
K=
o
O, 08
10 ro oy
o -

o,
v}

i ot

ofN
R
ol
o

1o
Al
&
ot
1o
M
)
=1
3!
ki
N
i
)
o
fr
Al
>
k]
o}ﬂ ¥, offf
~ Hl
=
9
X
k1
)
@)
S
©
rT‘
1o
Y
ro
et
>
o
XN
)
Qb
)
i
_°,
HU
=2

7} F7Y¥skar 9lem, 20164 g 3
o] zpol7} 5 et AT-E0] ﬂil?ﬂjr
Well A obd 94l g2k A& Al
& Ag5she AANA ok Fof 1o Folol o] aE e S AL AN, AR Jerqoﬂ’\i
| 9 GHEAola I3 gl AR ] B Qs Arhg AA] 9] Ale, A
“ﬁﬂﬂ] Q‘ﬂ Ao Aol "ol = 497k HA e THGraybeal, 1993). o2& <=
e d FEshd 2A7F 288, O S skt 54 Sy Ak A adds ¢
ZE MY gzga}ﬂ, o Eﬁrﬁii 7] flell ke ARy E AT AR S
F X3 (Clinical Pathway)°|tHKim, 2015). 2181 A AAAH o=
7]%+ H“P—E—ﬂ] “”43}1 A7] well kA met HEE FFE SAE
bl A= Shate] A7 Hrel A gR, 9
H 5 Hhﬂ% %H AR 7F B = (Jung, 2015), olelet dlolE
15 35S BEshd 248 dolH el neh thE 23E BoF7] wie o= $7] #ste| sk
51

H
%)
ot
X
&
Ffl
C,«J
()]
rﬂ
ol
lo,
to
H
rO
o,
A
=
1o
Al
N
e
o
olt
o
b
T 5
0,
N

2 L
8 to
gt
?m
fol
H
ro,
Lo,
Aﬂl
kil
o
hins
Ky
R
o
il

4

>~
=z

ol
o

%0,
rlr
ofN
.}
™
=l
>

o
ol
9

B I
(o3
O

rir

b R
%o,
RS
=

2y

o
-0,
of -
o0y
> 1o ®
>,
ot lo
o, >
>
T b
off
o
N

dob
— L M
do
Okt
>
rir
)
>~
=
N
o,
_‘\L
e
Sh{

of
ol
s
N

2
2
>
f

ol
i)
X
B
ox
:oé
olff’
o
ot
>
1<)
A
X,
ot
=
=
HN

1z og Y, ¥o,
]
Jp
oyl
i
g
oty
p‘lr‘
=l
¥
k1
(o
b
1

=
o
olo
ob
2
N
Jp
)
o
fru
=
Ift
X
g
oty
>
3
=
_\|L
=
=)
_ﬁ
L

>

> o = ™
o lo £ ot M om XN oo 2 (o
iy

2o
B
JH et X,
oo
Sk oxl
e
> o
N
=l
iing
-
riet
3
o
o
rN
S
O_t_,

i‘;‘

ool ¥ A olX = 2l=Ql &t HlolE
=l ]53?& e Eshs ZRAAE NEFoRHN d S| AL Al 3ol °
Agatazl gk ARHozs dxto AW AR, BX ARE At v&nd, Feaud
Sl wAste] EEE #x 54 tolojagEs AAgtat gk

T BAFA 2017, “20161d <= 18kA FAH2 2AF A3t



Roh et al . Development of customized patient data analysis process for quality of care improvement : focused on foreign patients 541

2.1 ¥& dlolg 28 A+

o7 F-olo A= EMR(Electronic Medical Record)®] =402 <13 shate}l T s dojej7) HFo =
Aom, ol HolHE &&3t A7 % &) zaE il vk EMRel= $kate] 1AL 173,
AAL A5l gk BE ARIE 23] Q) 7] Aol Jd 1 A A o Fol G wA =
(Kwak, 2015), @59 oo W& S92 $h2t9] 44 43¢ Apo] 4 (Hwang, 2009),
o & v FHE EF WS A8 A QA8 AN B o5 aIAt 4 (Kim, 2010) T2.% o]

F 54 Al 9L AL W5E ] 93
G4 %

)
)
R

o
1B
2
i

I

ofN
olN
VL O Y

b

7

P

dlo

&

Gl

iz

flo

i

>

il

lo

Sl

2

==t

il

o, A

oo

=

)

-

o N O oox

& 53 de doleE Bed A7 2
o 9e4E AR, Oh@OIDS AFRAL AR 47 9149 48 T2 JFagls) 28]
27 ol Aol7k YEAE etk of Sl 27 AY AAA WEAS 9F BAY 2L FEHAHChoi,
2004), PIAAATIS} ALY o] AAAEZA] BE7F5HS BrHHoe, 2002) AT 5 THFR BFOR B
A delel7t 859l

o2 do fm

o\
o,

2.2 olzNopiAe] ATFY B AT

el wlole 7l WAehs o5 ofol A= theFet HlolH vlold 7ol &Il glow, o Hlo]x|et
Y| E 9] F(Bayesian Network), 217" (Neural Network), 2JAF2HH*(Decision Tree), A¥Ht3], 31784 59
7ol Slth. 53] o] x|t WIEA, JAART, At 22 GEEE A TopllA e v a5 &
& &40l ATHaL Jrk B AFolA e Aty £4e 28 dTE FHAcE ARyt ddrE2 @
I Ages 589 AddA 7 dE31e] ARAS wdste qtEow, dtAe Hrlete Ve AAE
(Support), A1 %=(Confidence), F/&=(Lift) o] AFHKim, 2008). S1¥F22 2 49| dude #4eh] 4
af &-g=lom, HAMTa TRt s o2 AeE Abolo] Ad 24 (Lee, 2010), H7AE dorl= U1
Fof 5o Avkd ¥4 (Lakshmi, 2014) T tFgFE ARl 28530

dHA(Lee, 2013), B O Ay 4+
=

=
o
o
i
N
o
=1
[}
o

o

2005), =&, ©7, 43 & AZ £ES 283t
1 o

(Park, 2016).



542 J Korean Soc Qual Manag Vol. 46,No.3: 539-550, September 2018

) =)
3. ¥4 ¥

3.1 &% dlolg

E o AFME 20119 49 27dFE 20179 11€ 2497k4] K tistd o] sk o=l x| F
[RB(Institutional Review Board, 414 Q3]) Ao A4S e = 11069 511}59] EMR(Electronic
Medical Record) Hlo|H S &-&3th K tishy<do] EMR dlolE+ AA A zE, A, A4y 508 A9
AAEeL A, =7F ddE, FASH, 75 /1Y TR 7AE SRR A ok 7 Aol =
AWAR T AE/MS, 82, A, AT, A8E volHE 283a, 38R T 4E, =71 99, &4

A 3 14
o, ol HolHE 283tk

B AT E SRR B ZRAAS e BN A, v ead, 2e2EY o B 7Y
Fgaloiny. ¥ o] B4 ZrAAE 2 84 1§ FeaEY, 3% 1§ A4, A 2 22g a1
=4 tholojadl A4 o] Bz FAEYT E AT B4 Wy A7 %

Prescription

information
Chart number Clustering Association rule ‘ Comparison ‘ ‘ Tree
Patient name —
ICD Code Proportion test l
Order type
Order name Clustering of Deduction of test
disease Selection of Irgﬁl\?v?:gta;:zgrﬁste Ratihe
Questionnaire ™ Clusteri ¢ patient group Chz:z;t;ﬁm
information ;J.S etrlng o Deduction of test
Sex patient group implementation rate
of patient grou
Nation R group
Age I
Smoking
Drinking

Figure 1. Research Model
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Table 1. Example of Variable Combination

variable
combination

example of combination

. male female
1 variable - -
russia other countries
. male, smoking male, non—-smoking
2 variables

female, under 50

female, over 50

male, over 50, drinking

male, over 50, non—drinking

3 variables - - —
russia, smoking, drinking

russia, non—smoking, drinking

female, other countries, under 50, smoking

female, other countries, over 50, smoking

4 variables ) .
male, under 50, non-smoking, drinking

male, under 50, non-smoking, non-drinking

female, russia, under 50, smoking, drinking

male, russia, under 50, smoking, drinking

5 variables
drinking

female, other countries, over 50, non-smoking,

male, other countries, over 50, non-smoking,
drinking
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Group’s characteristic High blood .
. Whole patient . .

) ) o patient Confidence | Support | Lift

Sex | Nation Age Smoking | Drinking number number
Male | Russia | Over 50 No Yes 3 15 0.20 0.042 4.70
Male - Over 50 No Yes 4 23 0.17 0.042 4.09
- Russia | Over 50 No Yes 4 22 0.18 0.042 4.27
- Russia | Over 50 No - 27 136 0.19 0.042 4.67
- Russia | Over 50 - Yes 4 9 0.44 0.042 10.4
- Russia | Over 50 - No 24 133 0.18 0.042 | 4.24
- Other | Over 50 - Yes 2 8 0.25 0.042 | 5.88

t AZEFAAPE7HL. 2018, “4xF A4 AAAd 7 A
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Table 3. Test Implementation Rate of High Blood

Implemen
Test name tation rate | Patient Patient Patient Patient Patient Patient Patient
of Whole group 1 group 2 group 3 group 4 group 5 group 6 group 7
patients

Hb 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
Hct 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
MCH 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
MCHC 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
MCV 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
PLT 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
RBC 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
WBC 63.83% 100% 100% 100% 62.96% 100% 58.33% 100%
ALT(GPT) 61.70% 100% 100% 100% 62.96% 100% 58.33% 100%
AST(SOT) 61.70% 100% 100% 100% 62.96% 100% 58.33% 100%
ALP 59.57% 100% 100% 100% 62.96% 100% 58.33% 100%
Cr 59.57% 100% 100% 100% 59.26% 100% 54.17% 100%
BUN 57.45% 100% 100% 100% 59.26% 100% 54.17% 100%
FBS 57.45% 100% 100% 100% 55.56% 100% 50% 100%
Basophil 55.32% 66.67% 50% 75.00% 55.56% 75.00% 54.17% 50%
Eosinophil 55.32% 66.67% 50% 75.00% 55.56% 75.00% 54.17% 50%
K 55.32% 100% 100% 100% 55.56% 100% 50.00% 100%
Lymphocyte | 55.32% 66.67% 50% 75% 55.56% 75% 54.17% 50%
Monocyte 55.32% 66.67% 50% 75% 55.56% 75% 54.17% 50%
Na 55.32% 100% 100% 100% 55.56% 100% 50.00% 100%

A Eto 2= 919] 77 A} 1S branch® 84 EFY $aF 54 tholojas8s Aok ™St @
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Branch

number Eift

patient

Non-

Over 50 Drinking 24

Russia |——| Over 50 |——| Nen |—| Drinking
smoking

smoking

Drinking

4 | 27 | 3 | 4672

High
blood
Russia |—| Over 50
Drinking 5 4 4 4.279 |
Non-
@ Drinking 6 4 4 4093 |
Other |—| Over 50 Drinking 7 3 5 | 4706 |
countries

Figure 2. High Blood Patients’ Characteristic Diagram
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Table 4. Selected Patient Group of Diabetes

Group’s characteristic Diabetes Whole
. . o patient patient | Confidence | Support Lift

Sex Nation Age Smoking | Drinking number number
Male Russia | Over 50 Yes No 2 15 0.133 0.031 4.33
Male Russia | Over 50 Yes - 3 30 0.100 0.031 3.25
Male Russia - Yes No 2 20 0.100 0.031 3.25
Male Other Over 50 No No 5 39 0.128 0.031 4.17
Male Other Over 50 No - 5 47 0.106 0.031 3.46
Male Other Over 50 - No 6 48 0.125 0.031 4.06
Male - Over 50 Yes No 3 24 0.125 0.031 4.06
- Russia | Over 50 Yes Yes 2 17 0.117 0.031 3.82
- Russia | Over 50 Yes No 2 19 0.105 0.031 3.42
- Russia | Over 50 Yes - 4 0.666 0.031 21.68
- Russia | Over 50 - Yes 3 0.333 0.031 10.84
- Other | Under 50 Yes - 2 0.222 0.031 7.22
- Other | Under 50 - Yes 2 12 0.166 0.031 5.42
- Other Over 50 - No 10 99 0.101 0.031 3.28
- - Over 50 Yes No 3 33 0.090 0.031 2.95
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Table 5. Test Implementation Rate of Diabetes
Implementa . . . . . . .
Test name tion rate of | Patient Patient Patient Patient Patient Patient Patient
whole group 1 group 2 group 3 group 4 group 5 group 6 group 7
patients
Cr 61.76% 0% 0% 0% 100% 100% 100% 33.33%
ALT(GPT) 58.82% 0% 0% 0% 100% 100% 100% 33.33%
BUN 58.82% 0% 0% 0% 100% 100% 100% 33.33%
AST(SOT) 55.88% 0% 0% 0% 100% 100% 100% 33.33%
FBS 55.88% 0% 0% 0% 100% 100% 100% 33.33%
Hb 52.94% 0% 0% 0% 60% 60.00% 66.67% 33.33%
HbAlc 52.94% 0% 0% 0% 100% 100% 83.33% 0%
Hct 52.94% 0% 0% 0% 60% 60% 66.67% 33.33%
MCH 52.94% 0% 0% 0% 60% 60% 66.67% 33.33%
MCHC 52.94% 0% 0% 0% 60% 60% 66.67% 33.33%
Test name Patient Patient Patient Patient Patient Patient Patient Patient
group 8 group 9 | group 10 | group 11 | group 12 | group 13 | group 14 | group 15
Cr 0% 0% 0% 33.33% 100% 100% 90% 33.33%
ALT(GPT) 0% 0% 0% 0% 100% 100% 90% 33.33%
BUN 0% 0% 0% 33.33% 100% 100% 80% 33.33%
AST(SOT) 0% 0% 0% 0% 100% 100% 80% 33.33%
FBS 0% 0% 0% 33.33% 50% 50% 80% 33.33%
Hb 0% 0% 0% 33.33% 100% 50% 70% 33.33%
HbAlc 0% 0% 0% 0% 0% 50% 80% 0%
Hct 0% 0% 0% 33.33% 100% 50% 70% 33.33%
MCH 0% 0% 0% 33.33% 100% 50% 70% 33.33%
MCHC 0% 0% 0% 33.33% 100% 50% 70% 33.33%

npA ek o 2= 9] 157 $k2t 1F-E branch® A Eeld 32t 54 tholojasiS ATk of AAH
Gt Sk 54 toloja#s Bl 28 $hab #7F B2 A9) 57) brancht 6, 14, 4, 5, 10M £O0.2 YERdka,
node 10W%-E 159749 branch’} 372 714 42 2 FAFNL, 347 52 9] 570 branche 10,
11, 12, 13, 1Y o= Yepsth, 28408 79 27108 K5 T8k glAlo}, 504 o, Fdzte] S4E 7t
AL 9l 109 branchE 7HE tiEA 0] & 2 2502 Adgnh
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Number

Brancl Numb )
S| ]
Non-
///I dri:kri]ng | a | = | 5 | 4.337 |
///| Over 50 I——| Smaking - | | | |
- @ 2 3 4 3.253
e,
™
\\ Smoking |—| dr“i‘:k’i‘;g 3 | 2 | a | 3253 |
Non-
//| dri:k?ng | 4 | 5 | 5 | 4.170 |
< smoking [
Other Ever i |<// \\ 5 | 5 | 4 | 3.461 |
countries \\
Non-
[ | =]
Over 50 |—| smoking |—| d:\i‘:k’i‘r']g 7 | 3 | 4 | 4.066 |
//I Drinking | 8 | 2 | 4 | 3.827 |
///
/1 Smoking |%| d:\i':k'i:g 9 | 2 | 4 | 2424 |
¥ N
S
Russia l——l Over 50 |’\ \ 10 | 4 | 3 | 21.686 |
\\\\
Drinking 11 | 2 | 2 | 10.842 |
G [ [=]
Es
i S 0 [ 2 [ 2 [ee]
Drinking 13 2 2 5422
b | Over 50 |— —' d:\i‘:kri‘r"gl 14 | 10 | 3 | 3.286 |
Over 50 I——| Smoking I——' dg‘:k’:r"gl 15 | 3 | 3 2957 |
Figure 3. Diabetes Patients’ Characteristic Diagram
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