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Abstract

The Radiology Department at Nopparat Rajathanee
Hospital has successfully implemented electronic systems
for many core functions of its Radiology Information
System (RIS). However, the radiology request order
system still uses paper forms, leading to issues such as
data inaccuracy, incomplete clinical information, and pro-
longed Turnaround Times (TAT) for scheduling appoint-
ments. Analyzing the current process of 926 patients
scheduling ultrasonography (USG) appointments at the
department found that the average service time per
person was 3.83 hours, significantly impacting service
quality and patient satisfaction. Therefore, the concept of
implementing an electronic radiology request order system
using Computerized Physician Order Entry (CPOE) was
proposed. This study aimed to create and evaluate
a Simulation Model comparing the total average service
time of the current paper-based system with a redesigned
electronic system using CPOE. The results showed that

the redesigned system with CPOE could significantly

reduce the patient's total average service time by 35.5%,
decreasing it from 128.68 minutes to 82.9934 minutes.
Furthermore, a simulation experiment to increase the
number of service units at the OPD Appointment count-
er from 3 to 5 units in the redesigned system showed
a potential to reduce the total average service time by
approximately 50% compared to the current paper-based
system. Thus, the implementation of CPOE for radiology
request orders can significantly improve service quality
and reduce patient waiting times, serving as a crucial
step towards achieving a sustainable Paperless Radiology

Information System (RIS).
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No. Current Server Average Server Processing Time Initial
Track time (mins) Capacity
Process (mins)
1 e — Registration 22.13 Random.Poisson(22.13) 5
2 Jafansosdilouon | OPD_Screening 6.38 Random.Exponential(6.38) 3
3 [ T— OPD_Exam 4.28 Random.Exponential(4.28) 5
unnd
4 qaniniantiiies OPD_Appoint 21.12 Random Triangular(2,20,60) 3
a3
5 [ RC——) Xray_Appoint 352 Random_Poisson(3.52) 1
nn
6 uluden Med_Prescribe 42.43 Random Triangular(2,40,60) 2
7 SwdutenTsin Finance 5.41 Random.Exponential(5.41) 2
8 Suoninfestn Med_Dispense 2 2 5]

ANMRUATLELIANARNININNA USG NEUNSIFINE
vasgfihelunaasidunisluuuuinaeas (Time Path) lag

‘miw:naﬂmLaﬁﬂmmaaua:gﬂLmumimmm“ﬁaga

WUUNNA1ITNIAU aqﬁ"l,ﬁ@ﬁ"ﬁﬂﬁ 7 WATA1519N 2

U

A15197 2 LARINITAIAN Parameters MuAAZLAUNS (Time Path)

Path From To Average Time Path (mins) Route
time Selection
(mins) ‘Weight
Al OPD_Exam OPD_Appoint 24.12 Random.Triangular(2,24,60) 0.5
A2 OPD_Appoint Xray_Appoint 19.01 Random.Poisson(19.01) 1
B OPD_Exam Xray_Appoint 47.11 Random.Triangular(2,40,60) 0.5
R Xray_Appoint OPD_Appoint 65.19 Random.Triangular(2,60,120) 0.1

AMUABNIIELUI8NLANNNTUYING  (Arrival Rate)

ULARLTIIAIMINAIIIIAT (Rate Table) laaa13d9ann

N193ATedeYadsInigUn 8 Uszanmnisligiaeitin

SUUSNS@AY 40 AUFDIU

% < a o a e .
RAIIMNUURITN LLUUW?@BO?ZUUWU?UU?GI‘HN I@ﬂaﬂ

TUADULAZITUNIINTAUNIVDIGTENINNUNUN ST INEN

= = | o ] @ Ao = |
L‘L]aﬂuLﬂuﬂ’]ﬁﬂﬂﬂ']"llaﬂ\iWi?"vﬂqﬂiﬂa']'ﬂﬂr]i')llﬂ\ﬂﬂ']ﬁa\ﬂl]

asenlvdunuudiannsaiing (CPOE) wnu hazfNuunTeey

LAINSANHUNITUDILARLTUADY (Xray Appoint Waz Med

Arrive Xray

40

30

i)

Rate Tables

;sﬂﬂ 7 LEUNINNITEAUNIIHNNTA USG IuLLUU%maai:uuﬂﬁﬁ’u
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=39))

.
=

ax.o

Count (DISTINCT Arr_Xray)

[N

Rate Tables
RateTable1

Starting Offset

Day 1, 00:00:00
Day 1, 01:00:00
Day 1, 02:00:00
Day 1, 03:00:00
Day 1, 04:00:00
Day 1, 05:00:00
Day 1, 06:00:00
Day 1, 07:00:00
Day 1, 08:00:00
Day 1, 09:00:00
Day 1, 10:00:00
Day 1, 11:00:00
Day 1, 12:00:00
Day 1, 13:00:00
Day 1, 14:00:00
Day 1, 15:00:00
Day 1, 16:00:00
Day 1, 17:00:00
Day 1, 18:00:00
Day 1, 19:00:00
Day 1, 20:00:00
Day 1, 21:00:00
Day 1, 22:00:00
Day 1, 23:00:00

-

2
K

=Class(Hour(Arr_Xray),1)

Ending Offset

Day 1, 01:00:00
Day 1, 02:00:00
Day 1, 03:00:00
Day 1, 04:00:00
Day 1, 05:00:00
Day 1, 06:00:00
Day 1, 07:00:00
Day 1, 08:00:00
Day 1, 09:00:00
Day 1, 10:00:00
Day 1, 11:00:00
Day 1, 12:00:00
Day 1, 13:00:00
Day 1, 14:00:00
Day 1, 15:00:00
Day 1, 16:00:00
Day 1, 17:00:00
Day 1, 18:00:00
Day 1, 19:00:00
Day 1, 20:00:00
Day 1, 21:00:00
Day 1, 22:00:00
Day 1, 23:00:00
Day 2, 00:00:00

Properties: Start (Source)
4 Entity Arrival Logic
Entit pe Patient

RateTable4
20

Rate (events per hour)

o o o o

1.8
1.7
1.5
2.4
3.8
2.9
2.5
2.3
1.6
0.4

o o 0o o o o o o

8951N159150U5N15 (Arrival Rate)

AMNAMN919L981 (Rate Table)

Time Varying Arrival R...
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OPD_Screening OPD_Exam

Xray_Appoint

Med_Dispense

Finance

y OPD_Appoint

JUN 9 wuvdtasstumeunsIIlagae USG Nusudselvailasldszuy CPOE

Prescribe) 5’1053%ﬂmsﬁwmuﬁﬂumimania;iaimﬂmﬁlﬁ
Widu 3 wdt aelduuuinassanmunsaiduneunisingg
USsG ﬁﬂ%’uﬂﬁ;ﬂmﬂﬂuﬁagﬂﬁ 9
‘V“nmimaaa'inaammumsmimmizuuﬁ%qﬁ’uuaxixuu
ﬁﬂ%’uﬁgﬂwmﬁjuizmnm 90 u lagAuua Warm-up
Period 11 0 4runuseuisu (Default Replications)
u 10 wazladl@Anvun Seeds IiavuaziSsuiianszey

NAINITTULINSIRRLUILARETZUL ﬁ@ulla:%ﬁ&ﬂﬁiﬂ%ﬂﬂ?ﬁ

wamsnaaab
NNHANIINARBINABIANIUNTIVDIsTUUTRTuNY
T TUABULAUNIINNIIR USG NuaunTsdimenvasgie
Tuudazidunsluifiiuldnanguin 10 Fesuuald
a1 TATs gagnaia 108.2478 w1 iaw3euiisusses
o a a o A o | '
naNsSuYEnslaeTneasiusruuNUSuYdlual wuh
lfatanased1elideanay anszuudagiunldiaan
Tassiuiade 128.68 w17 wmasiied 82.9934 u
Aoduanains 35.5% laggrasinainlgluuaazdunou
Tagwade (Time in system) le3a1nn1snAasddNaed
o o o A o
anumsailuuuuitassszuuilaatiu uasssuunUTuUg
ndlasld CPOE wamilua1s19n 3

> . E m=.
29.0042 mins
60.2099 mins.
-
\19.0337 s V
L35 mins >

E’Uﬁ 10 9282198190EUNIINITAUNIINININA USG
luannsmaaninans

A15197 3 Wisueuszaznanltiunaaciunaulagaie

(TIME IN SYSTEM) ﬁﬁ’mﬂ’]’i‘t’]ﬂﬂﬁ]ﬂ’%’]ﬂ’ﬂﬂ&ﬂﬁuﬂ'ﬁﬂi

nauLaTnaITULITTUY

No. Server Time in system

Current Model New Model (CPOE)

(Paper-based)

Average Half-width Average Half-width of

(mins) of 95%CI (mins) 95%CI
1 Registration 54.5310 0.8732 56.0957 1.0152
2 OPD_Screening 8.2505 0.0843 8.2397 0.0865
3 OPD_Exam 52374 0.0622 5.1749 0.0539
4 OPD_Appoint 52.5317 0.9723 107.3914 2.1458
5 Xray_Appoint 5.0637 0.0824 3.3923 0.0247
6 Med_Prescribe 90.7299 2.7262 3.2711 0.0190
7 Finance 6.00 0.0821 6.4374 0.0957
8 Med_Dispense 2.0978 0.0036 2.0820 0.0056
Total (Average) 128.68 0.9064 82.9934 0.8909
Total (Maximum) 483.51 37.7768 232.8620 12.0021

'
A

= =l =1 Qs 6 a Q’ a
LaANEIUSo U UNAANS L1898z DAL ANLAN
wu Juseudugdulnglinalnairssiulunsassszuy
aniiuduneunIanlaviiesnsiagisuen (OPD
Appoint) ldaninauifioy 2 wihluszuunusudgelus
N0 52.5317 w1# 1u 107.3914 w1 sadudsiaanisol
Pasmthudn Wiasndunsunsuntildnaianasagnadin
FININITNARDINADIFDIUNTOLNNANIABNIFIANIIUIU
wiheweagausnish anEuduiu 3 wihe 1u 5 wie

1 d a o Px% o a
uaz 8 wihe Wisuifisuiulddeyaninsnen 4

M990 4 WSsuisuszaznannldlukaazdunon
Tasade (TIME IN SYSTEM) $139nn15Maaaddnasd
AnUNITHl NoUKATMAILIULTITTUL

Experiment (Avg, mins) Scenario 1 Scenario 2 Scenario 3
(Capacity = 3) (Capacity =5) (Capacity = 8)
Model Time in system 82.0870 70.6 69.7438
Half-width of 95%CI 0.8909 0.3009 0.1777
OPD App Service Time 102.2950 79.5454 79.1396
Half-width of 95%CI 2.1458 1.4870 1.4834
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ANMINARBIANLANNLI WINTNSITRREIUWLE
29439MUANIYDIR5IA  (OPD Appoint) ANSuFY
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U3nslaesiuaasanasain 82.0870 widt u 70.6 wfl
AnluanasnnIudn 14% usdufudu 8 wihe sees
haldludunouiazanasmas 79.1396 Wit waz ses
naINssuUSMslnesIueasazanaiu 69.7438 il
Fslduanansiuneuiiamiisusns 5 wileunniiu
ﬁaﬂ?uﬁm@iﬁ:hmLﬁu%mm%uwﬁmiLﬁu 5 g
Iuizuuﬁﬂ%'uﬂ'gﬂmi AEFRINITNTLHLININITIVUINNG
Taosaaaslaflsyunoniou 50% nszuuantu
%amamﬂuﬁgmﬁéummnﬁq@]

dsuwamsiinvwmazdolduonu:
MMsANEELA AT AT N AR LUUAD
anunsaiieSeuiisusyaznanlalunsuninga USG
1TA8S2UUNITFIANIDFINTIANITIFINSNABUUUN DTN
nazawluilagii ﬁ'm:uuﬁﬂ%’uﬂ'gﬂwﬂmﬂi%immi"@ﬁﬁ@"@
Biannsetind (CPOE) lun1589AN2089n52an195983mMen
wazmsasludien annismeassluwuuitassaoiunsol
wunswasnanldssuudiannsefindaansnanszazim
%’Uu%mﬂﬂﬂiwmﬁwmQﬂmvlﬁﬁa 35.5% lagnaade
AN 128.68 W WiAeLes 82.9934 Wil uaziile
ﬁwmwmaaﬁmw:ﬁﬁgﬂﬂamm (bottleneck) #599AMUA
wihwininsaagtheuan (OPD Appoint) WU MstRLAIY
mi:]sm%miﬁﬂgmﬁwﬁwﬁﬂﬁmmwﬁﬂawaﬂ 9N 3 wie
Wu 5 wihe azhsanszeznasuuinislagsiaie
(TATs) 1¢Rotszanns 50% lofeunussuniiy Jeiiaz
Lﬂuﬁgmﬁﬁmmmﬂﬁqﬂ HAAWSIANERRNINEsUsEANE AW
wazsansnavesnsin CPOE snldlusussdinen Joaz
Heuidymenulianysaizesdaya nsMuiandn
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'
a
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