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RPA, Robotic process automation; iIBPMS, intelligent business
process management systems; 1iPaaS, integration platform as a

service
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RPAE A 938 3 (Alerting), AlXF (Calculation), E|°]E o]

# (Migration), ®.3. (Reporting), A% (Validation) ¢ 57} ¢

i
rj(_)‘

TE AP 4 Qlth. =3 RPAE AE3H7] Y= A9 o
(Volume), % W% (Scope), 5% HFA (Complexity), A+
QA I} o4 715A (stability and predictability) S 1@l afjof 3+

k' (&, 1-3)

¥ 1-3. 28 22AA AsstE BT o vy Q4

X ZA A7 RPA 78S AIss A=z 2

Wtk Pr1H 0w APEA e
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ZEAAE FAU R[] €] (Return on
AF & (Volume)
investment)S 719 A|FstA] gom, 2E3}

= Asfiste A7IA S WA AFgo] 2

at7]

TR A @A 5 Gk sk, 1570
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Pharmacy

Pharmacy Inventory Laboratory
c Clinical Core =
Medical Info

2 Review Pathology Radiology Endoscopy
=}

S H " "

E Emergency Care Surgery Care ICU Care Ancillary Cardiology Special Clinics Blood Bank
L E Nutrition &

cssD social S

‘a Q Dental Charting | Chema. Planning Radiation Food Service il Services
= o‘;’. Oncology

= House Ki
B ubl,' L&D OP Injection Care Dialysis louse Keeping

& .

— Home _— Patient s

9" Transplantation Health Care Rehabilitation Reglstration OF scheduling ADT

:,0: Respiratory Care | Infection Control | Referral Mgmt. inis it Billing Claim General Stat.

gﬁ:::ﬁ mt Form Generator Financial Stat. User Mgmt.
4 i
Interface

PHM

Mabile EMR Patient portal

Bedside Station
Patient Guide

Clinical Research

Dash-board Patient Disease Mgmt.

Wellness Mgmt

Hospital
Efficiency

Smart Kiosk Analytics cl&sl

Smart
Solution

53], 20109 % o] Foll= HAGHAI A AFHo] 2Fdhes A
ntE EFAHAE0] st a7 AlFEdY JIs fFE 58
Aoz Adstr] ek =utd EMR, A% of-g AlA® (Rapid
response system) ¥ ¥z} HO LS Qe AR} FoA A AEL
2 FoAE SHetr] g N A4 #e] EHE, dolH A=
sk 9 doly flolskeAst I AAkdE] AlAaglo]l MY

FRA AR EE o] AsEn (T8 1-4)
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2007 2009 (20101 2017 | 2012 2016 | 2017 2019

o Fof pEnal AlaY
(Closed Loop Medication Administration)

2 e I L J
3 RFID, Beacon 7|4 817} A A% .
4 RS 4
5 M ER A BUER ALY 4
6 TTHEAOISIIL oY, RS HENE o] AAY 2
7 243 AHjo]M 3 WU ABAS A7 |
s e T L
Real Time Asset Tracking
9 AOIE QIFH I ANE Lo Eoj AOLE A 7)7| [ 2
1 sl I
7IsEAFHI2| EMR AE
SEA 5 2L YUE Y U 2Y
" HEE oo o

T3 1-4 HEARAREG AE FEHE Ak T4

WA BAI Ao Algshz s MujA @ele] FHshs AujA
718k o}7181A] (Service oriented architecture, SOA) oA X
H, BEARA AR Hdo FaEE test I8 Ayl AT
oA WAE dolElE FE3te] HolE wo] e AAst (dHo]E]
Hlol 2 #olo]), A% deolHg x|, gt M8 AA4E

OHE Z|Fohz VI ©@elo MuIAE Alwst (ME]A Elo]o)

B g AuAE zded] o9 84 Aw, J48A A,

il

B4 Ags 2L BRR mAsE Ada) 1 @l2Us 9

olo}) (2¥ 1-5)



Business Process Layer “Composite Applications”

Ambulatory Inpatient Emergency

Medical Care Process Medical Care Process Medical Care Process

Service Layer “Reusable Services”

. OP Diagnosis
OP Preparation Surgery Request

Patient

Discharge

IP Admission Medical Patient
Request Examination Referral

Database “Separate Design”
Patlen.t e Pharmacy ‘ Nutrition ’ ADT H N
Information Record | / Insurance

i =N P e P NG N e

%Y 1-5. AH]A 7|8k of7|El A o] A

WA RA LT AFSE AR J5H BT L Ak e
e A% g F A 2, JAPRALEY AntEETHY

% (e FAPEA 2GR AR o), A o]

2 #olol 7t A%e APIE F3 MW F MW (server to
server) ® %% o F£E QAW A3 W JF-E0] Algo] A
A et dFE Fete A AAoF st eivkstd 100%

gA AR, NEd BFe stelw, FAEFE F4S wgow

AEo] ¥53} (interface standardization) 7} 100% &4 ¥ ojof &}

22 ME2¢T



AL
OO

i)

T
3
)

o)
[\
i
22!
i
w

H

o
b
=

i
ﬂmo
A
=

N

=
=

1 HL7 CDA (clinical document architecture)

Al o
1

(KhzE =2

=
=

) A% o]y (KCDRE) 3} SFZALE of

==
LN

B

B

24

<))

i
e

Folz &

1
T

e

Joll &7

N HE
— T

o

= kel gl

X

oA A3t

o
=

ol 7hdd

2
=

F7] ool A

)

dAd oz Erhe

o
pu

J)
o
HH

ojiy

o

PEOFT 75S

=
=

o] WX (backbone)

M

ol

—_
fiie)

o}, whebA,

s

Ton
1o

T

e
N

1o

oju
%o

£}

—_—

o]
X
T

jont

™
i
v

fie)
il

;OL

23



do
el

L
)
i
_‘TL
rx
0%
2
—
2,
k=)
[t
fﬂ
ok
o,
o
f
>
[
juti
1o,
v
Mo
o
ules
offl

B Fi gl WSttt webd, oldl, H AR RA

29 o] tuld ARS Abdel 9B A HTehn ek

¢

e, 24 2 Aol AR ATAS, kel AR QEY, e
= e APE ) WAHRA Ao RRE Ame Auag)
dolel 2 eFdth webd, HAFRAARE FaAstn Holyd A

So2 AFHUA BACl Ao FBaok Frk AW, A

g AAEE Bgo] FFHe|th P o E Fof, WAGRAIAH



EHE o2 Al R WA oulx BA, AW A4, d3 A9

A 2 2 wE B4 % AEY AuAE 4B, o 9

) B ZRAAE AMANE AR EH PAYRA LGN AR
Qe FTAEL FRSY dolE EEII nt A 32

of gty Zebet A WA HAIAE AMulAE vhFdt A

L
L)
o
=2
=
e
_>|~1_,
fo
1o
kil
™,
o
re
2
L
=
o
a
=2,
X
FU
ol
ok
)
ol
ol
A
FEL

& A7 Wb, HAR RS By v

i
o>

%
ol
N
2
A

= BAHAY B AAH R FaE o)

4E BAYS FAFAL A2H gy mUPS] A9
A AZE AN AxE A9 AbgEe FrHow fgs}—z«
25 M=—TL



W)
v

P
7=l AT

flo
ot

FE AW, A8 A FU (end-

to—end) AlAEl As& B

i
Ay
o
1

TE A A= =

, o &4
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@ 1A S dAUES Bes) Agdgen 42 s sk
e 2 EUTOh hEE A9 AL ek WY gaEg A

d5] e 27 wU T vae W, BAY FEI A e

A, ATALE 8] WARRAAT volEE FAls
AFASH 2 1F 7129 w90 AFaH L gk grrel y
o[ Alge] Salsts WAL wad Ao AA A
SlTh. Abgto] ARl Enld wzde Algeiel Alge] A4
oz 9¥e det vestn w9 AL gl S

Ao WHAGRAAE dojE FAC W2 FEE AEY
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gtk olF olssty] AL deolE FE AP BAS 4R
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oltt, (¥ 1-6) HiolH 7I¥ vlES =o|7] HaMe F=SAF
B AR Aow & dH=E  golg d&o uE Hoste=
abstraction ©] Fg]gtd], AA2 B AFdo] AL dlo]E

= HolHE sk dAAREY dHeoly A #Adde]l dgH<l

—

abstraction Igolgtar & 4 Qlt}. wkek Afgho] 35k data

abstractiong FAFE & Q= 7|wo] JuHd, Holy F=3 AF

........................... ; . ; s
Trace 4——3—— Case J

B S
R execution

Is Extracted From --=-> IsMappedTo —> IsPartOf —  Isinstance Of - - -» IsRepresented As ——->

a9 1-6. HolE Fxo #A*
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— __— Provide scripts

Schedule RPA

> RPA manager Script log bots-running

Windows server 2019 Monitor RPA
bots-running

Run PPA S~ Virtual machine —
Monitor results —_— -

Run scripts
Monitor results
(after logging on
EMR and

PC groupware
software)

I% 2—-1.RPA o ZgAlolde] 7484 o7 HlA

I9 2—-2. RPA A& 7ielE HAFH
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TN TN N
(2) (1) 4)
RPA Iterative process for P
target population f Al
|
]
| g~
— Groupware EMR Groupware o
p . / ~
[ Send . \
1 Confirm
anemail  f—= g Check : R T resuls )
wwRPA Check email [~ : Start duties [ End duties Send an email /
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Order 1o ./ M
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ClO
If SMT overrides an alert message, it Team manager (TM) in Department of
will be transferred to C1O and TM i Digital Healthcare )
automatically
System Management Team (SMT) |- Daily report of monitoring results
If alerts are made, they will be
transferred in real time
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(COREQ): 32—item checklist

No. Item Guide questions/description | Reported on
Page #

Domain 1: Research team and reflexivity

Personal

Characteristics

1.Inter Which author/s conducted | Methods

viewer/facilitator | the interview or focus | p.32
group?

2. Credentials What were the researcher’s | Methods
credentials? E.g. PhD, MD p.32

3. Occupation What was their occupation | Methods
at the time of the study? p.32

4. Gender Was the researcher male or | Methods
female? p.32

5. Experience and | What experience or training | Methods

training did the researcher have? p.32

Relationship with

participants

6. Relationship | Was a relationship | Methods

established established prior to study | p.32
commencement?

74 A 21 ]I



7. Participant
knowledge of the

interviewer

What did the participants
know about the researcher?
e.g. personal goals, reasons

for doing the research

N/A

8. Interviewer | What characteristics were | N/A
characteristics reported about the inter
viewer/facilitator? e.g. Bias,
assumptions, reasons and
interests in the research
topic
Domain 2: study design
Theoretical
framework
9. Methodological | What methodological | Methods
orientation and | orientation was stated to
Theory underpin the study? e.g.|pp.29—32
grounded theory, discourse
analysis, ethnography,
phenomenology, content
analysis
Participant selection
10. Sampling How  were participants | Methods
selected? e.g. purposive, | pp.29—32
convenience, consecutive,
snowball
11. Method of | How  were participants | Methods
approach approached? e.g. face—to— | pp.29—32
75



face, telephone, mail, email

12. Sample size How many participants were | Results
in the study?
13. Non— | How many people refused to | N/A
participation participate or dropped out?
Reasons?
Setting
14. Setting of data | Where  was  the  data | Methods
collection collected? e.g. home, clinic, | pp.29—32
workplace
15. Presence of | Was anyone else present | N/A
non—participants | besides the participants and
researchers?
16. Description of | What are the important | Results
sample characteristics of the | p.49
sample? e.g. demographic
data, date
Data collection
17. Interview | Were questions, prompts, | N/A
guide guides provided by the
authors? Was it pilot tested?
18. Repeat | Were repeat inter views | N/A
interviews carried out? If yes, how
many?
76 A -2



19. Audio/visual | Did the research use audio | Methods
recording or visual recording to collect | pp.29—32
the data?
20. Field notes Were field notes made | N/A
during and/or after the inter
view or focus group?
21. Duration What was the duration of the | Methods
inter views or focus group? | pp.29—32
22. Data | Was data saturation | N/A
saturation discussed?
23. Transcripts | Were transcripts returned | N/A
returned to participants for comment
and/or correction?
Domain 3: analysis and findings
Data analysis
24. Number of | How many data coders | Methods
data coders coded the data? pp.29—32
25. Description of | Did authors provide a| N/A
the coding tree description of the coding
tree?
26. Derivation of | Were themes identified in | Results
themes advance or derived from the | pp.50—67
data?

77



27. Software What software, if applicable, | Dedoose
was used to manage the | Methods #8
data?

28. Participant | Did participants provide | N/A

checking feedback on the findings?

Reporting

29. Quotations | Were participant quotations | Results

presented presented to illustrate the | pp.50—67
themes/findings? Was each
quotation identified? e.g.
participant number

30. Data and | Was there consistency | Results

findings between the data presented | pp.50—67

consistent and the findings?

31. Clarity of | Were major themes clearly | Results

major themes presented in the findings? pp.b0—67

32. Clarity of |Is there a description of | Results

minor themes diverse cases or discussion | pp.50—67
of minor themes?
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Seoul National University

Background: Hospital Information System (HIS) refers to a
system or program that processes data generated by hospitals
providing medical services and provides integrated services to
care, nursing, staff, administration, finance, logistics, and
personnel. Two problems occurred as HIS was distributed, and
the functions provided were expanded. The first problem is that
the process of extracting research data from HIS is not easy.
Second, as the scope of HIS support hospital work increases, the
system becomes heavier, which makes it vulnerable to system

errors.

Purpose: Robotic Process Automation (RPA) is a technology that
automates simple tasks that humans have to repeatedly process
through robot software and has the potential to solve the above
two problems. Therefore, in this study, the effects of medical
data processing and HIS monitoring through RPA were analyzed

for a tertiary hospital.

Method: The effectiveness of the introduction of RPA was
analyzed using Mixed methods approach, which uses both

quantitative and qualitative methods.

Results: RPA applied to the hospital provided the basis for
sensitive detection of errors in hospital information systems by
checking 56 tasks four times a day through end—to—end

monitoring methods, with 99.5% accuracy, 62.5% precision, and
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99.5% negative sensitivity. Before the introduction of RPA, 16
medical information team officials spent a total of 287 minutes a
day to manually check for abnormalities in the HIS, but after the
introduction of RPA, one RPA bot automatically monitored the
hospital information system using 77 minutes four times a day,
and the input time was reduced by 73%. RPA was applied to
extract a total of 70 variables for gastric cancer registry creation,
and data extraction per patient reduced working time by 74%
after the introduction of RPA. RPA was applied to a total of 83
variables to prepare the breast cancer registry, and data
extraction per patient was reduced by 30% after the introduction
of RPA. In—depth interviews using the PARIHS framework
showed that 14 study participants had positive opinions about the
possibility of RPA and provided an insight that it is important to
clearly define the process of target tasks in a hospital
environment and clearly distinguish simple repeatable unit tasks.
As a risk factor for the introduction of RPA, alert fatigue due to
false positive warnings was pointed out, and as a means of
overcoming this, it emphasized the importance of a governance

system to manage abnormalities detected in RPA.

Conclusion: RPA introduced in hospital can effectively perform
tasks of continuously monitoring hospital information systems
while saving input resources and saves time for refining cancer

registry data.

Keywords: Hospital Information System, Electronic Medical

Record, Robotic Process Automation,
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