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. 43 A3 v o5 W3}

1 43 AdEgg e g % 54

4z} 2Fd# ™ (The 4th Industrial Revolution)S <& %5 (A1), AFECIE Ml
Sg9= HAFY, ddoly, Eutd 5 A AR7|Eo] 7|E Ak

BRI, AYTS, Veole 5 oole 2ok
&

201613 19 =92~ AAIAAEH (World Economic Forum, WEF)9] <A 3]2]a
A 4xF 218 (The 4th Industrial Revolution)& tjx 8 W = HHE

Yo Aol 3 AL Ao @ UAY 7L vigor Ay

s, weleh, g9 5 O1E S 3 AEAAT SR §HHE AR
NEdgon s, AAZATY FA4 @ 039 Fehg 27 Klaus

o Qs elaL A2y

4z Abld e A A (hyperconnectivity) @ =A% (superintelligence),
-8 (convergence) S T8 5RO =Z s}, wetA 7]E AFdE Wl vlE H
Lo WM (scope)d © wE EX(velocity)® IA F3F(impact)S 712 A

o oaEn.2)

20) A3t 9. 42 A B4 el wsh B AEEE 2016:215:11-19.
21) World Economic Forum.“World Economic Forum Annual Meeting 2016 —Mastering the
Fourth Industrial Revolution”, 2016.
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S S PHS ATshs AFH T3 R ARsled @ RokRx, WFH

2.2. 9lv|o]¥ (Big Data)

gAY Aol APE e delH® o qrRrt Wdlstar A8 F7 Fo
o, Fele FA dolE¥ ofyEr Bt 94 dolHE st ulitRE
dlolEl & wetth. HdlolEE dolE o] F(Volume), ©lolH A4 &=
(Velocity), @Eie] thFAd(Variety), dlolE o] 7Fx|(Value), dlolEo] A&
A (Veracity), #ete] we} dlole]e] om7p defx]= 7F¥A (Variability),
43 2 A dolElE st S BAS A ¥ &5 g 4

HE 7}gdte] BolF = A7 8 (Visualization) S 58 EQJ oz i} 24

22) Bere A, $ANGH). Sehagnel A 4% AsY. e @A, 2016
23) AWe. AFAT 7% Wl WE Selitete Ast Aw W AWA AN A G,

2016;23(1):74-93.
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2.3. AF=E<S 8 (Internet of Things : IoT)

AP QIE Yl (Internet of Things)< ©oje] 5= IdiE ‘AbEE(things)’ ©]
‘Az Jdd"(Internet)’ 3 =2 AMEEZ FAE AW & HIh,

A, A, T, R, e 5 Al EAshe

Ao &%7F 20Ghpse] @t A ol EEAl o7
N EFALIE) T s Hobe w &%= 200712 W= A7 £33 100

24) 229, 43} A4 HBL 7 RAE WulolE ZPE 3. 43k AP} B w e
A]:‘Lx]OJ 2017.

25) % % AEJIH (o) 7IE 2ntE dxlo] Z3Ee] wlef. DIGIECO, 2014.

26) 971 5MH o] s &FAl. HEFE8AE 2019
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2.5. 7F33AA (Virtual Reality, VR)

2.6. 57434 (Augmented Reality)

27t AR He dAAAY B 3Akd 7HE olmAE HAA el o

o7 HoFE 7|&ES @3t F79 ‘augmented |, & ‘FUHE olE:=

woje] ojm Otz A ojnHo] tE onAE H YA HolF= Fo]

o FAAAA ] AAFro R FAAHRE Zte PHAAE §A st 4o

2 HoFrg 23382 (nixed reality, MR)o]&tarx 3hc} 28) 7}Ake A8 wf

Boju o|mA 7t BE X7} obd THe] olw| A& ARget= H Rbel, 4
7

byaae @A welzs FelA Aol qrh

.

. |38, 7]A8s (Machine Learning)

27) ol Aa, 171%. A, FAAe) e, Zalzsih, 2018
28) olda, 171, /4R, FAAAe e, Zazsi, 2018
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HE 7h2X A 2 shEd Al wet H5FE7F A
2 AL dFdt wd, gede Azt vhEA’ ot #4e AXA

eobie 222 Sgaa vidle] 4R o5 & A, weldel A 4

443 wFol ABAATL FASE TS Aol HHo| AL
g 5o 5o Bae wrEoult sl%olth, tEAe AR IBIY St
o] glt}.m0)

RFID(Radio Frequency Identification)® ‘3t 2’ HY} =&Y
oA AR A A ez ¢ =9 du. FAFIFRF,  Radio
Frequency) & ©]-&3dto] =doluh Abgh T3k 22 thdS 2" (Identification)
g AEE d FE 7|ES Lol RFIDE v = (Barcode) b= el EA4 4

4% ESA 23 dolEE AT & Ak, oY Ao AuE A 943

29) FA} slag-=Fl. mAled, Held A 9. #7155, 2017
29) FAT slag-=Fol. Maleld, deld AN d2. 715 L, 2017
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34) 174
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e AR AE Gy, Ui 54, 5 7Y, 7 9, A
o]l We ol dek A A FHA 5490 ARG FEA o
3 23U (Gene Expression Profile) ¢ zfolE st Hl A3
A5 et A BEE Yt TP TheAde =4 B A e &

FAA 7)uk &g o slo]t} 36) DNA FHAF H]g-o] dulk An|AE A=

A A v E A ek D], dAl= DNA HAF Hlgo] Bol A et

o, AT FB 52 BAFTIN FRHoR RS AHY AE PUS

A ARE AFTgorn aie FhEista
Aaolste] Hzjolty. AHelgoA 7 Fa9 A2 G| dHoly o
o H AEe] 35T T Al AR AR o] JhsaA

ol Vs 1 7bs@ dolezh ol dat mawsl B degaAm A
SewAl, gaoste] Mol Aw % AR P ojet A dZe] WA

36) The White House. FACT SHEET: President Obama’ Precision Medicine Initiative. USA,
2015.
37) AR, iR ATPE FAANYR A1 FUIE SALY T WANYEF, 2015,
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2 oEnyf o A
5ol tisk o Fo]

A =
v Zbssvhd, Aol % o &vAe ARE & 5 Ak

g olste] = thE ez Fro]o g (Participatory medicine)o] ATh. I}

7] el ok WskeE M dE AWl o5 7|2 £ A9

HI A S Zlmelar vk, om 9] Anjzte] sjdets S5 Aol gt
5

we Ard 47 A2 = o B Aolth, ol omel xuxA &

ol# AW otS Ho| vrbe v#e] of%he 5P oSt tietal FEH,
Uk o] 8 (Personalized medicine), ¥ 2]8H(Precision medicine), <5 2]dt
(Predictive medicine), %]t (Preventive medicine),%Fo] 28 (Participatory
medicine) & Althth. o5 Faf fxfe] Aeha} X 7o Qo] 72 Ql MnE

o)1 obrl AWE IR FA ARe ALstee A & Ao,

38) Hamburg, et al. The Path to Personalized Medicine. The New England Journal of
Medicine 2010;363(2):301-304.
39) dEYEE, AdF&EA). H7F AR ol % ¢ 3k T4l mERIAL Ad e}, 2015
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eleletel 57k Fa bl RES, U, dselst, A,
Felolete] mejol tis) ARAEE O Fol.

gk, wrEols (Mol Al 0.23)7 AW AS 0.18)d H|F =

MR 55 A FAR Wstete Foos(HelAlS 0.25)3 A5, A4 o)

(FolAlF 0.27)e YoME 25 W& FEE EJH. A mcle] UE
3

928 Ba Az QA7) wgel o)} Ae] FHA oz Hojel Hojejste] @
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1. S8 Poks} BAYE 43 AW Hoprle

Sl Folsh AN 374 Be)s Pl glol, 2030474 e] 2
A7Fs A0 Gl e Gohugith, ARIEL 3171 AN R o

B dt(Mean) = 71202 Ad7bsAdl oAM= 119 I H YAt
A7 g SFEAAA L, Bt ofEYAolAS T3 54 I8 9 A
A, AFERIHY(Io]) 71&S 4% 354 5% Jsed Au|Z, oAt
WA Mg 259 ¢ A AEE(ER AP, 119 738 F4A dF

A AR AL Al&" F5o] 7P ddVbeAdo] w2 Alm 2AREIH.

T TR
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T 2. SiFelR Hopolx AATsAo] BA dEE Wele A9l 5 B2
1119 FEUA o Abehe] 94 A §FA R A 25

2. mupel Al MG BT SFA Aol gkl A

3. AFEQAEY(I0D) 71%S B8a AsdE 74 B3 AEh) Aux
4. oAte] AW wE 3o of A AsE (22 opA)

5. 119 THAE £ A% 84 Andg Azu

E 3. $HIR FoplA A@bsAel W AE: Be)% 89 5 35

1. 595 &7] 2 A&=9 Z53H(Robotization)

2. dH] - 7} - FA 3GARE ERYE AE FF JRA A 2E
3. 9ZAHR W7

4. J1FAE 719 Am A 49 2 Al =F

5. 4 WA AlH
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ABSTRACT

Predicting the future emergency medical services and

improvement of legal system

- Focusing on expert Delphi, on the science and technology related to

the 4th Industrial Revolution -

HanYou Lee
Graduate School of Public Health

Yonsei University

The age of average medicine is passing and a new era of future medicine is
beginning. The era of making advances in the diagnosis and treatment of patients,
overcoming disease, and optimizing health through personalized, precise, predictive,
preventive and participatory medicine is approaching us. The driving force behind
this new wave of future medicine is the development of science and technology in
the 4th Industrial Revolution. Genetics, medical imagery, information systems,
wireless sensors, wireless communications, the Internet of Things, social networks,

computer computing power, big data, artificial intelligence, etc. are leading the
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disruptive innovation of medical services. This change leads us to think about the
future of the relationship between AI and doctors, doctors and patients, and the

changing role of medical staff.

In the near future, many changes are expected in the medical field. Advances in
science and technology will change the way of diagnosis and treatment, and will
expand the space-time scope of emergency medical services. The role of medical
personnel, including emergency doctors will be different now, and the role of an
institution called an emergency room will change. The paradigm of this new change
is being observed, and it is time for emergency medical services to prepare for the

future using the science and technology of the 4th Industrial Revolution.

The 27 expert panel discussed the expert group discussion and questionnaire to
investigate the impact and prospect of the science and technology development of the
4th Industrial Revolution on emergency medical services. The future point is defined

as 2030, ten years later.

The Delphi Technique is used to address the feasibility and impact of the 4th
Industrial Revolution science and technology related to emergency medical services,
big data and privacy issues, the relationship between Al and doctors, the area of
doctors not to be replaced by Al the role of medical institutions and healthcare
workers of the future, the determination of the value of Al recommendations, the
problems of science and technology developments in the 4th Industrial Revolution,
the prospect of emergency departments in the future, tele-medicine, and the necessity

of changing the training course of emergency medicine education. In addition, the
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stability of expert agreement was statistically evaluated through the coefficient of

variation.

The technological development of the 4th Industrial Revolution, represented by big
data and artificial intelligence, is expected to penetrate deeply into the emergency
medical field within 10 years. The big wave of future medicine - personalized,
precision, prediction, prevention, and participatory - will also apply to emergency

medical services without exception.

Privacy problems, which are the biggest obstacles to the active use of big data and
artificial intelligence, require preemptive arrangements of laws and systems that can
harmonize the protection and utilization of personal information. Technical areas such
as hacking prevention, server replenishment, and platform building must be hurriedly
supported. The development and dissemination of science and technology related to
the 4th Industrial Revolution requires a more flexible evaluation and regulatory
system. Initially, only minimal regulations should be established, then incremental

regulations should be reviewed as needed.

With the development of artificial intelligence, some of the roles currently played
by emergency medical doctors may be replaced. However, artificial intelligence
cannot completely replace the doctor, and artificial intelligence is expected to

develop complementary to the realm of the doctor.

The areas of emergency medicine and doctors who will not be replaced by Al

include: final decision-making to confirm diagnosis and treatment, exceptional
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emergency response capabilities, communication with patients, empathy and
communication, ethical responsibility for medical practice, and Al surveillance and

control, followed by research on new disease therapies.

There was a similar ratio of opinions that Al should be disclosed to patients and
that only emergency medical doctors should see them. If the AI recommendations
and the doctor's opinions differ, most experts say they follow the opinion of doctors.
Many believe that if a problem arises in the course of accepting and recommending
Al recommendations, the responsibility rests with the doctor making the final

decision.

As we enter the aging society, the demand for emergency medical services are
expected to increase further. In the future, the emergency medical field will be
divided into doctors who use artificial intelligence and those who do not, and the
medical institutions that have the capital power to invest in the new science and
technology that will be implemented by the 4th Industrial Revolution will grow more
and the medical institutions that do not support the capital will be left behind. The
gap between doctors and medical institutions will widen further. The role of big data
analytics centers will be created in hospitals, and doctors expect a new role as data

scientists.

We must also think seriously about the problems with the development of science
and technology in the 4th Industrial Revolution in the emergency medical field.
Many problems lie ahead of us. Legal and ethical issues for artificial intelligence to

conduct medical activities, responsibility for errors in Al technology, inequalities in
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using emergency medical services, conflicts between the doctor who uses artificial
intelligence and the doctor who does not, widening gap in emergency medical
services between emergency medical institutions, metropolitan areas and local small
cities, over-reliance on cutting edge science and technology, the quality of emergency
medical services depends on the capital of the hospital operator, the issue of
disclosure and final judgment when Al recommendations and doctors disagree,
ethical issues that determine which of the AI and doctors is superior, rising medical
costs, patient-doctor telemedicine acceptance issues, the issue of commercialism in
which the meaning and effects of new knowledge and skills are exaggerated in spite
of the lack of sufficient academic and clinical evidence, job reduction in emergency

medical assistance and development of new job training programs, etc.

Medical school students who are learning emergency medicine, emergency
medicine residents, and emergency medicine specialists all need to prepare for the
development of science and technology in the 4th industrial revolution. We must
seriously think about the role that will disappear, the role to be maintained, and the
role to be created by the technological change of the 4th Industrial Revolution. In
the future, creative thinking, communication skills, collaboration ability and empathy
will be important. Also, in preparation for the coming Al era, it is necessary to
understand both the limitations and possibilities of Al technology and to educate the

next generation of doctors.
It is difficult to predict exactly how the emergency medical services will change in
the next decade. The future should give more meaning to preparation, not just

predictions. It is our own preparation and attitude to determine the direction and
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shape the future of emergency medical services.

The technological advancement of the 4th Industrial Revolution has certain
elements that can compensate for the weaknesses of current emergency medical
systems. The threat to future emergency medical services that we really need to
worry about is not technological innovation, but fear of these changes, or passive
response with unconditional rejection. Efforts are needed to better understand the
flow of the changing era, actively study and prepare for it, and to make the most of
its technical skills to increase the internal capacity to lead future emergency medical
services. The future of emergency medical services will depend on how we meet and

prepare for the 4th Industrial Revolution, a huge threat and a new opportunity.

Keywords : The 4th Industrial Revolution, Artificial Intelligence, Emergency medical

services, The future, Delphi Technique
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