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Abstract The purpose of this study is to suggest improvement ways of outpatient process via a simulation
model and to improve operational efficiency. Three experimentation scenarios were implemented into the
simulation model to determine which proposed scenario provides better improvement in terms of the following
performance measures: LOS(Length of Stay), patient waiting time, patient travel time, and staff utilization. The
hospital medical data collection and statistical tools used to analyze the process mining tools. And the PIOS
simulation tool was used and the validity of the model was verified by using t-test. The simulation results
demonstrated that oupatient process of center type is most efficient. Simulation approach is a powerful
technique that supports efficient decision-making compared to traditional healthcare management approach based
on past experience, feelings, and intuition. Therefore, the proposed experimentation model has wide applicability
in healthcare systems.
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(Table 1) General Characterics

Category N %
Reservation
No 2,450 336
Yes 4347 66.4
Sex
Female 7,257 9%.0
Male 40 05
Age
0-30 119 16
31-40 1,041 14.3
41-50 2925 40.1
51-60 2,147 294
61-70 890 122
71-80 14 2.1
81+ 21 0.3
Total 7297 100.0

Ae o] A 41~50417F 40.1%, 41~50417}F 29.4%, 31
~40A17} 14.3%, 614 o]o] 146%= EbTh
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(Table 2) Process Times

Categories Min(second) | Max(second)
Registration 30 210
Nurse's room 1 382 438
Nurse's room 2 391 438
Nurse's room 3 300 408
Nurse's room 4 398 432
Medical Examination 1 294 600
Medical Examination 2 300 408
Medical Examination 3 624 792
Medical Examination 4 298 600
Receptionist 86 210
Radiology Registration 1 30 &6
Radiology Registration 2 30 43
Ultrasonography 900 1296
Mammography 900 1296
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(Table 3) Types of Outpatient Process

Categories Sequence of Health Examination
| R = NR1 - MEI1 = RRI = RR2 » USG
The First - NRI - MEI = RC
Medical 9 R > NRI - MEI - RR1 » RR2 »
Examinatiion MAMO - USG = NR1 - MEI - RC
3| R=> NRl » MElI - RC
1| R = NRI - MEl » RC
2 | NR1 = ME1
3| USG - R = NRI » MEl - RC
Second-visit 4| NRL - MEL - NR4 > ME4 > RC
. 5| NRI » ME1 > NR3 - ME3 > RC
consultation
6 NR1 - MEI - RR1 - RR2 » MAMO
- USG - NR3 - ME3 -» RC
7 NRI - ME1 = RR1 - RR2 » MAMO
- USG > NR4 > ME4 > RC
LEGEND
R: Registration, NR: Nurse’s room,
ME: Medical Examination, RC: Receptionist
RR: Radiology Registration, USG: Ultrasonography
MAMO: Mammography
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(Table 4) Validation of Simulation Model

Mean St. p-value
LOS 5342.7 12807.4 0579
Simulation LOS 4630.2 3163.1 ’

3.6 AlE&[0]d Zu}

3.6.1 MF A|ZHLOS; Length Of Stay)
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(Table 5) Length Of Stay

Categories LOS(mins)
N Type 1 Type 2 Type 3
The First | 1 | 2 | 1581 1062 902
Medical | 2 | 5 | 1851 9.1 1094
Examination | 3 | 3 | 506 36 377
1| 10] 505 33 )
2 | 0| 45 315 189
i o310 1m0 07 79
zifl‘::i;gj;f 12| m7 593 523
5 | 3| 72 543 539
6 | 2| 1519 1345 1039
7 1 3 | 1597 1203 1011
Avg. 90 233 678

3.6.2 CH7| AIZHWT; Waiting time)
Aol A e gzl r|Az AdtEs A
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Medical 2 5 525 466 152 = sl el weh {9 Gt v Sk
Examination | 3 | 3 2.1 29 40 B 4 Aok
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. . 3 |10 249 2.8 153 (Table 9) Staff Utilization
Second-visit —
consultation 4 2 40 24 71 Categories Staff Utilization(Percent)
5 3 50 3.7 6.7 Type 1 Type 2 Type 3
6 2 305 41.2 144 Nurse 1 389 40.7 51.3
7 3 30.1 30.8 14.1 Nurse 2 50.2 51.9 66.2
Avg. 185 182 9.7 Nurse 3 40.7 41.8 571
Nurse 4 40.7 42.0 -
) Medical Examination 1 40.3 405 405
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A B ol B nfZ 3} o|FAZF AFE AH Medical Examination 3 400 424 40.3
Medical Examination 4 40.3 42.4 40.7
B Az sz Az o8 ¥ E A 7bo
2 A, B AR 8 71 o ol Ak <Table Ultrasonography 706 743 480
>3 2ol YERyttl AuE] e 1o wE B4 §3 19 Marmmography 351 36 35
B, A olEAIRY] HE-E 3918013, 54 £ 29] Ave. A8 w | o
745 34t 21580l A 8 39 AS B 14288
2 UER} o] 5 A|7ho] Zo]E Ao ekttt B4 & 3.6.5 == MAL 52 HIL
& 19 A7) ABI} FA Az AN AAbErt B9 A Fd NS BES AFAR, H7IARE, o) EA]
o FaFE AAE 749 23 13 2370 29} ol 25, 75 Axd aHEE FE AvE Ay [Fg 319 2
A 3 AAF ElS S AIXER o]Fo] A Hg- olF o] B4 3 Walol me} AFAIZE q7|ATE o) FA
AZF o] g7 FEE A A e Ajzle] S e 34 S UEdlon s A48 % A
& XE & A AT e 5Y 5 ] HAR Rt FoME & zkele glov S7F Ads 818 4= Tk
ggo 2 o|zATte] BEYH e ASE YENTE
100 -
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Categories o
N Type 1 | Type 2 | Type 3 60 HTypel
The First 1 2 .6 285 19.3 e
Medical 2 5 5.1 29.3 203 a0 vee
Examination 3 3 5.2 16.0 131 -
1 10 254 164 131 20 1
2 70 214 125 1.0
ol
Second*visit 3 10 426 237 202 LOS Waiting time Travel time Staff Utilization
. 4 2 31.1 186 112 i ) )
consultation 5 3 01 200 L2 [Fig. 31 Bar Graph of Evlauation Indicators
6 2 521 247 16.3
7 3 52.8 249 16.3
Avg. 39.1 215 142
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