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Abstract This study, conducted from May 1, 2020, to April 30, 2021, addresses the growing demand for
regional emergency medical statistics following the 2020 amendment of the 'Data 3 Laws.' The centralized
provision of such statistics by central administrative institutions presents challenges to the formulation
of the 'Localization of Emergency Medical Services' policy due to complex legal interconnections with
related agencies. This research aimed to improve 'user fitness' and 'interoperability' in Emergency
Medical statistical quality (EMSQ). Using the 'ontology methodology," a knowledge management system
for regional emergency medical statistics was designed based on 'OOSTT', advancing standardization
with focus on the 'Golden Hour'. Standardized time-related items from data sources like 119 and NEDIS
were crucial for the 'Golden Hour' calculation. The proposed ontology method is expected to improve
standardized regional statistics and knowledge management for 17 regional emergency medical support
centers. The results of this study are valuable for those developing future policies on the 'Localization

of Emergency Medical Services' and regional emergency medical system governance.
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National Emergency Department Information System (NEDIS)

Public data open request

Fig. 1. Purpose of this study

1.4 SR U 1y
o] 7= 20204 HlolE 3% A o] AP=HA
o, Ao 20209 5EIYFH 202149 44 30Y



ks e

pil

3=8A] A254 A2%, 2024

7] =gt REZA] A= Protégé 3.4(Stanford
University)& AH&SFATE ©] IolA S399= -
FA19] HeE FASelL, BAEEE AL FARA
Y, TAHE, told AT 55 52 &85l “Onrology

Development 101°A Guide to Creating First

Ontology 6] ™20 wet GAE W5kt [Fig.
e 2EEA A IS AlH s BATT 9ot

Ontology design and case analysis

Refinement of rescarch scope }

@ Analysis of related laws based on
emergency medical related laws

Regional emergency medical
statistics Ontology design

KOSIS,
e Statistics list and item collection

Public data portal - Data research
and item collection

riicipating
'y Medical
for

2. Regional Sta
Institution for

NEDIS,
Alignment and standardization of

teria items

2.1 Xtz EY
NEARY EAFERIAS 7Wtog SFog
o} #AH = WS (Table 1)¥} Zo] At

| 89

Table 1. Scope of the EMS ontology

Agency
Law
Authority Responsibility
National Health NATIONAL HEALTH
Insurance Service INSURANCE ACT
Ministry of Health Insurance |ENFORCEMENT DECREE
H‘ Lh”/ | Review & OF THE MEDICAL
cath an Assessment Service BENEFIT ACT
Welfare
National ACT ON WELFARE OF
Rehabilitation PERSONS WITH
Center DISABILITIES

Local Provincial
Police Agency

Korean National

R TRAFFIC SAFETY ACT
Police Agency

Ministry of Land, COMPULSORY MOTOR

Infrastructure KoROAD VEHICLE LIABILITY
and Transport SECURITY ACT
Ministry of INDUSTRIAL ACCIDENT
Employment and KOSHA COMPENSATION
Labor INSURANCE ACT

ACT ON 119 RESCUE
AND EMERGENCY
MEDICAL SERVICES

National Fire
Agency 119

Local Fire Safety
Headquarters
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Agency
Law
Authority Responsibility
Mlmés“_y of tge Local G . RESIDENT
nterior an ocal Governmen REGISTRATION ACT
Safety
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Fig. 3. Analysis of OOSTT
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Classoll B3Itk 1211 ARA9] A&s 7= &
A AFES] BAE “has a time point”2 3] 191t}

Table 2. Information search entity trees for OOSTT
with 'time' Classifier

OOSTT Entity Type SuperClass(es)
. . , ‘conditional
time trigger Class P
specification’
‘time ‘scalar
measurement Class measurement
datum’ datum’
‘time stamped
measurement Class ‘measurement datum’
datum’
‘time sampled
measurement data Class ‘data set’
set’
.. o ‘measurement unit
time unit Class .
label
‘has time
\ ObjectProperty -
stamp
‘xsd:dateTime’ Datatype -

2.5 1A

bd IS AshH (Table 3>3 Zo] OOSTT
EntityollA4] ¥ “time trigger” class®] SubClass©]
HiZ] & 4 glom 1192 g o7l =} 27hS
SAEPEFNEDIS)Y 87 FEE ‘has a time
point' 2= JUBAR A7g0] 7hssitt. 1= Algka
FHE o2 Classs 7] OOSTT Entity9] Super
ClassE A< (Inheritance 3=t}

Table 3. Result of This study: (Expanded)OOSTT Ontology

Source

OOSTT Entity (count)

SubClass(es)

Report date and time,
Dispatch time, Patient contact
time,

On-site departure time,
Arrival at hospital time,
Return time, Occurrence time,
Arrival time at patient transfer
primary medical institution,
Arrival time at patient transfer
secondary medical institution

119Act
©

‘time trigger’

Date of visit,
Visit time,
Onset time,

ER Discharge time,
Date of Admission.
Time of Admission.
Date of Discharge,
Time of Discharge

NEDIS
®
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has time ‘has a time point’ 3 L= x 87
stamp -

‘xsd:dateTime’ Datatype
OOSTT Entity SuperClass(es) Source
‘time

measurement
datum’ Inheritance*

‘time stamped .

measurement OOSTT} En;“’; 119Act
datum’ SuperClass(es & NEDIS

- (Table 2)
time sampled

measurement data
set’

‘time unit

AHE 835t 3=, OOSTT Ontology
Metrics”} (Table 4)2} Zro] HAE Y.

Table 4. OOSTT Ontology Metrics Amount of Change

Division Before | After

Metrics

Axiom 7,264 7.319

Logical axiom count 1,207 1,224

Declaration axioms count 888 907

Class Count 706 723

Individual Count 22 24
Class Axioms

SubClassOf | 905 | 922
Annotation axioms

AnnotationAssertion | 4,986 | 5,005

[Fig. 4= ARE 8ol52 A9 &4 HIA
JuBAE AZHoE EAT Aol 0¥ Adst
o ool AR} $ET ARASA B Jus
Agto] AHgASS] A4S ST BA FA AL
Aeked] 8 2 %

Fig. 4. Result of This study EMS Ontology
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