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Abstract

Digital healthcare, which provides medical services using information and communication
technology (ICT), is emerging as a new paradigm, replacing traditional methods of healthcare. This
study investigates research trends in digital healthcare through an analysis of studies published in
South Korea on the ethical, legal, and social implications (ELSI) of digital healthcare. To this end, a
total of 471 articles drawn from Korean academic journals in the humanities, law, and social sciences,
were selected as research subjects, and the current status, characteristics, and research tasks were
identified. The results show that Korean ELSI research on digital healthcare emerged about 20 years
ago and has steadily increased, with in-depth analyses of various sub-topics such as telemedicine,
big data, artificial intelligence, wearable devices, and digital therapeutics. Additionally, notable
differences were found among studies in the three fields examined concerning research purposes,
methods, and major findings. This study comprehensively reviews the research outcomes of studies
in each academic field and proposes future tasks for ELSI research.
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2 A9 5242 gAd dAA0l(digital healthcare)2] #2124 - ¥4 - A13]4] 3o
(ethical, legal, and social implication, ELSD)O] &35t =W A1E59] H3FS E4lok= T
Qlth. JHEFA17]&(information and communication technology, ICT)& JAISH Atk
7| g2 IAA 0] Ao AESE 7H&stetal glom 172 wesal 9=
M A Al Bohe 8491 BAZ Ao HotA7|aL Sitt. wf2ithe] MeHparadigm
shift)ell B E T FHHAA L 243t o] k= AAA o] FHoA NEL 713E &3
AT FAlO] AZE FAIE oF7IstA 71Hiet -85 SAlOl Wil e Aot 121
I Rkko & fAY dAA 9] Ffo]| &= ELSI A7 7oA = E&0] 1 oA
T BT wopof At A] ¢l A9 K& iRofo] 24 SUEL QI o] £ A=
AA7HA FHollA +FE HAE dAA oo I3t ELSI A5 oS4 HEREA (meta-
analysis)®] ¥OIA Sk EAJste] A79] A £, 121l &4 BA|E wefsta
A} Qe

0|9} T2 47t 2% o]f+= th23 Zoh AA, A E dAA 0|9 A st JgFt 1
= sf A7 == ot AAEe] Tl S o)1 AAHQ] o] a5ty wioltt. T
A AAA 0= Ted] AAA 019 FYo ATt M= AAdo] ofuH, tharet Hetatst
719 /i 9 83 YA A W Tfst A Roks T sh= ool B

=7t Ao o] 27714 Pt dFe v 73] W2 ds A et oY ELSI
A= w24 - /A - AR oS Fole b 548 £ EEs 2R, HAE A0
7F Ik} At Abgjell wiAl, B njAA EAE RE ¥ HHHER olsfste b 2
o7k & & Qlek. & A= o9 22 ELSI A7 QM wet bAE daA o9 JaFat
TR AMSE A o= nhefslaal gt

=A), ELSI 99| sk et 434 7|ojme J7te] BE 450 HEkeEolA &
HEUE o SHskE < 7] ol "AE daA 0] thEE - B £A42 SAIH
Aoz o ShEEopllA ELSI 975 S oAt 2 wd of=et 450l /E
B4 232 AE dol AR &30k gHEA AT, HAE A0 A 2
AEe AL A SO AR wefd 4= A 7| Eet ohE ]l o] st Al ]l 3
AAHE A 2 Zolh. Iy bAE dAA| o] et ELSI A58 FHsH S-ohe
HEREA 2 oF27k] R wh7t et Bl A AFEEA0]7] wEel 7] e Shal, ShEE

i

= gelshas} st
AR, AA7AA9) ELSI A7} A1) A vl g Bg tAE dadole] A

52 SRI5tY FF FLSI 979 Wk AlRlsh| YsjAloltt. B A7} S35 viete
Ae HAd dAA09F Bste] 56] ofd Y EC] oW TN duht FEHO]
<AE & 5 WA SiE oA Tl 2 shERoklA AFA o FE] & AHE, 19
1 skERoks 7he] wAdd Q] Al g =i Zlof wEHEA 9] Faet HAolr. 118



012%, 428, 43, 232 - TXIZ 27 0f0) Zret =LH ELSI A7 EE

2L o] ]t AL & Ag7HA 9] ELSI G771 i she g 2919 A5 22k 4= A

slech 22 4% BHoEY 2Us0l & A, B AZAe] £ A 1tEo] &
AAE] FIAAE AAT 5 G 7151% T Aolt), ofo] B A7 wekzAe] At

Z5fo] Y LS| 977} F29lok & T4 TS Akt e

2 AT o2 oA @A7HA] 3E HAE AAA oo W ELSI A+ & 4714
™, o] & A7t AAtet W2 Table 13 2tk AA, A+ 7382 7 Sk A
A =Eo= e, 1 9 4, =L, SelddiE=E, B4 52 AH
th. ol 2|43t 9449 & B7Hpeer review) 5= &9 SHEATFEA Y] 7IAE AT
A0l ZAs] =i ELSI A9 A3 HolWi7] fIsiAloltt. &, 2719 A4-E71A] 7+
58 o B ZFHA7]7] flof SheA] Sl WE ARk FA| gok=Tl, Ao R 945
A= 674, A== 4247, SATE=E 387, ule =& 37o] A=At

A, At =82 S AFA"o] 285k ehe | A8 1(Korea Citation
Index, KCI) A|28& AR&sto] AMITE KCI A|AEL = shax] 9 AR =5of T3t st
SAEE 2L - AAHCE 15510 Q= Tlo]EjH|o]A0|R} o] 8RR SlojF FR3t =
T2 BYA o= Zopd & Q1A Sh= AAAZI0]7] wjZolch. ESF AFEoRe] iR - F
570 e AR A 752 250 Qe §5] o= & A7t Hiocls A7 ==
< FE01l eEEoPd A %S B4 6k d -85ttt

AR, A+t =22 AASH] Sl & 69719 719EE AFeH, 4749 7|9E
£ KCI A|&Hlo] 7iE dEste] A4 =22 12k 43 & FEH 142 AAF. ojnf 3
A 7|9 E= B2 AR A Aeshs HAE AAA 09 /iEF Qo] dztsto] A7t 1
ol &g 3l &3 A2, gXE AFA]), gAY N&A - 717]), AE A
#Ael), FEAFA]), ¥29=, Htid o, dewgAl, Zetd AAFA ), FojgE 7]
7], AAFA) &R A, £ZE 0] 277]7], MARF, H-HFE e o)X (brain-
computer interface, BCI), ¥-7]4 1E]#|o]A(brain-machine interface, BMI), 154
S(artificial intelligence, Al) &, AAFA ) ZRE, 7HFAA(virtual reality, VR) - 27
d4(augmented reality, AR) - & A(extended reality, XR) A&, AA(Y=) Hldg|olH
Solth. A7t 152 AgaTohl, A5 iEehal, HEokAh, ARt & 40108 45
of Ql=d], olF BF Z Eopol| A 9] HEgET ozt Tt AE dAA 0L} HH ALY

Table 1. Procedure for selecting research subjects

Step Contents
1 Limiting the type of research subjects to papers published in Korean academic journals
2 Searching for papers using the KCI system of the NRF
3 Searching for papers using the 69 keywords selected by the expert group
4 Setting the search scope to humanities, social sciences (including law) and interdisciplinary studies
5 Searching for papers up to December 2023 without limiting the period
6 Finally selecting the papers as research subjects through the unanimous decision of the expert group

KCl: Korea Citation Index, NRF: National Research Foundation of Korea.
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A, =% A4 HE, KCI AI2H9 AR AN 75 AH8ote] A-Eopt QEsh
AFE|asE ERteiel A2 ARt ol £ A7 g oR Sk ELSI G, S HAE
3. A}sﬂxﬂ. oo #et =2 FE517] Hatoloh KCI £FAAA <1
g}, £3} 50|, Alg]Fstoll= WakS vEot] FX|g, AAE, A
ﬂ%ﬁ—h ﬁﬂﬂiﬁ A] Q%ﬁh QIFE 5o, 121 Bffstoll= sHAIRE, H3}7|&st, 3
o}, 71e7 4 5ol ZETh £ A= ELSI A7 SIS A0 R diE= FoFE ©
o} 2o oA AAste] =S Y, 55 sHEEorE A4S B4 9 o

THEoF] A Table 29 Zo] AEFRICE 181l ouff 3ol =52 HLo] RofE &
FolA] Al =EFA o] whet ofefe] BajehHEo g ARFolo] EAF. FSH o AYH
AT = F 471782 ]9 o] kst Hopo] sh&x]| & 219728 H &9 Aot

oA, A7 MFEE RS 717 YR YA & A Al7loll AA o =g 3
ot AR S BE AT SAH R BAT Bk ofy gt BAIE A A7k
73] whe} §istE|o] & AJAEA A1AH TS metol] HoHHOlE}. +4 23, gAg ga
Aofoll Wt 7} ELSI A= 2004956 &&517] AlZste] 20239 129 @A) o]2
71714 <F 209 &3t A= o] 2 A0 & et
opRjete 2 A7) AE7E 159 HEE Bl A7ty =22 ATH R 4 A&
A Bl £HE A =S doR, 74449 =7o] "yAgE dAA oo 3t ELSI
Toll AAR sfFoh=A] ARE FH o R Priget, A&7t 15 A9 o] YA|gt
S-of grefARt & Bld/d(content validity)o] SHE AT 7Hstal ALy o 2 A
gt I HFAE Bl HF AH Ao =22 F 4714090
B A7} ol o] AF A =] tisf st B3 =70 AL ot Eh 94,
A AILE AEol7]o Al & A7t AAsHE YAE dAaA 9] gt £l 3t 7]

—

o}.i o, r_& F

=]
£ 9792 22 4240 /1ck A UL il ol Bk ST o K88 607
o] A4 7| YESL olet B YZele] AAH Aol B4, AT £ AAE o

I

Jo FA ﬁiﬂ EE2E AT GAE daA oo B3t = ELSI A7 A1ZH B3

Table 2. Reclassification of academic fields

Field Disciplines
Humanities Philosophy
Ethics
Literature, etc.
Law
Social science Economics (including business management, international trade, accounting)

Political science (including public administration, public policy, journalism and
broadcasting)

Sociology (including social welfare)

Psychological science

Area studies (including international and regional development)
Education

Tourism, anthropology, geography, etc.
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S AHENT. O 4 2t A3l Aedt. AR, d2ordz Yehve 24
Al AFBFE Y&, Wk, Agletem ERste]l A HAE daA oo et I
ELSI A7+7F o] =43 o4, A2a A9, 1211 +8 28 Ay o] SHsdlA
Holz 542 9720 R Z43eH, 1 yd2 Al Aedth 2o dE8Me
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1. CIX|E &@AH 01 7HE U Y

HAd A= ICTE E83t0] AmAB|AE Algshal A2 #elshe #oFE Y]
gt ol AEAQ mAulAehs g, toftt HAE 717IY Ve

ol g3lo] A7 Ho]
B ST BAst0] el BEY A7 Beloh RS TMse) S XY Wadels
SAo] A7 e AN R WUEYSL, o ozAH|AS Agsle, olmAulA)

H2E =ol= o 8% 4TS geHll

OAE dAA 0] §382 7]&9 TEy} A a0 whet #skE 4 gloy, & o
T= Pk AN E Tt Zo] 24 A 7 E e 5 Aok AR, 9495
(telemedicine)o]t}. ol= EA7F B0 A4 oA il SJAret gAY At
= WZ 5 e ARIAR, 53] H2A0] BolAl= AYolA &5ttt =4, floldEE 71
7|(wearable devices)o|th. AMTEQ]R], HEUA Egf#Ae}t 22 foj2lE 7]7]= AHEA}
O] AA| S, Adkr, H diE 52 AAIZEe g TYEFsto] A7) BElo] =& St Al
A, HHY A ofZE]Alo]H(mobile health application)?]t}. o] ofZE|A 0] HEL
7, &, Ad 24 5 okt 47 IR JEE Algob, AR A4S A% ohzﬂ
£ AEH0E T 5 U=E Attt YA, HHolE et IS A S(ADS E-&3t A
ofolt}. ol Wthgt A% HlolelE EAst] AHE d&SstAY HEd A= AYE -"v‘—
St ol B85, YmAnA9] 84S Skttt oA, HAE A=7]7](digita
therapeutics, DTx)°|th. o= "4 Ao} AW o - o - A =57 Hsh 9}1}01]71]
oA 7199 A5 MY AFoks ARE 0] Q=717 2A[2], HAE FAA Y dRE
o]&t} ofAlH|, o]Qor & HRAlof| wel MAA7} 7| 2 (electronic health records, EHR)
ol tAd dAAofo] 2FHE 4= =T, & AFoA= ol & ZEsto] A

oje} 22 tAd AAA 0] TSRt B2 S S49] B AHIA AlBZ 7HsSHA| 5,
273 e 2L stk AAIskL Qlet. BEo] 7|& W] wet gAd dAA 019 |
912t 7150] B GAEIL =], ol= vl = S0 & HIFE A& AR ZHEH.

2. CIX|E 2AA0]2] B8

A8 aAeld 8 E4L 2A) v /R 29k 4 ik 3, ol F44olt
Bl T2 WAAlE 849 A% HolE S S BAlstel 25 JmAR|AS 4B
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£ AT A&t Hiet Zo] A2l A&t dAE dAA 019 dat B4 T3t 712
el dZsto] F 471749 =82 7SR AR o] =259 ¢4 a7 £X
£ B35 A, o3} 22 AAE o9 Hopd Bx Qo] TEEGIT AA, UAE &
2A oo Bet =} ELSI A+ Figure 1 25(A)9] 13|} o] A 207t A &2 0 =2
Z7H) gom, F2 =7 £ 20139 12¥ @A £ 47149] 23tk B =Fo] ALo
2 Z3ds17] A3 20043 5E 20139714 171 104 & % 217k 104 oJste] 420l H
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}. 0]% 20149HE A7 104 APk 502 M 453 T ARAERA ST R

A=t} 2020400 A the] 5 o] 39 =Fo] HREHA Z E0= F7I. 2020
URE FA7IA] 2T 44 Ao]Q] =B £ 2667407 MA| =80] IS 2R3}, o9}
2o Z7M1E Bopd g AwE wji B Figure 1 $2(B)Y) 19} o] B =1
9] A Ed AI-F Z7HA 9] m|A|gt W3} QA2 BoPE = thA Aolsiut 20209 71 oR
FEA7E e B2 gE4oltt.

4, Fopd Fio} Fopld AJAYG FolE FAH R AT HEA Table 33 2t} 20234
129 FA7HA Y] 4 =7 = A 2ofollA] 23271(49.3%) 2.2 718 WL, 1 v
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Figure 1. Time series trends, 2004-2023: (A) all, (B) academic field.

Table 3. Distribution and time series trends by academic field, 2004—-2023

Humanities Social science
Philosophy Literature  Sub- Law . Political . Area . Tourism, Sub- Total
ethics etc. total Econome science sedielegy Ryl studies ettt etc. total
2004-2005 0 0 0 4 1 0 0 1 0 0 0 2 6
2006-2007 0 0 0 6 1 1 0 0 0 0 0 2 8
2008-2009 1 0 1 4 2 0 0 0 0 0 0 2 7
2010-2011 0 0 0 4 1" 1 0 1 0 0 1 14 18
2012-2013 0 1 1 4 9 1 3 0 1 0 1 15 20
2014-2015 2 0 2 15 7 1 2 1 0 1 1 13 30
2016-2017 4 1 5 26 9 5 2 0 1 0 1 18 49
2018-2019 8 0 8 21 19 1" 5 1 0 2 0 38 67
2020-2021 10 3 13 49 34 1" 9 9 6 1 0 70 132
2022-2023 17 1 18 58 31 6 5 7 5 2 2 58 134
Total 42 6 48 191 124 37 26 20 13 6 6 232 471
(10.2%)  (40.5%) (49.3%)  (100.0%)
ofe] BaeHo TAsl] d e TT v T AL Ho} RoplA] 71 Bsie
AOE Bolth, EAIE $20F Austs) AR Wt Cheo AT 2 471 124
A0z 7MY e, 34 =% 57} 1007] 042l Ros o] T Hopiol), ojele] Hops
oN 74 =& o= BF 504 nRte g As} - &5k 424, GRS 374, ARlst 264, A
23} 207 59 %olt}. o] o 7F WA Hopd AAY Folo Az St Wety}
At ‘opoll A= T =29 EFo] diZ g o]E it ofye} A|&A4S Hol= Hh,
ofete] FoFsolM = FEA tS wH Ao Sdsithr) 2016-202090] S01A
of A AJ3] S7HAIE Hol7] AR
2. BTZHE A F0| Y 22
AFFA Y] SR Uet= A2 24571 218 dAE dAA ofof B3t =W ELSI

= F 471712, 7 =20l SHA 2R OE AFFAl] w2t oA 7 18, O HAE E
H ozof B3t A, @ A=A - HjgolE o Tt
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A, @ QREHE - Al- VR - AR I3 A4, ® HlolHE 717] - et A A ofof Tgh
AT, ® HARF - BCIof| Bt A2 EFct AFFA o] G2 BE} AJAF F0|5 AT
2 Table 49} Zt}.

i

A, AR FA 24e ®FA FA gAE L0 ARk tE =2 1047
22.1%)22 A 73 7hed F 9AZ gyt 1 9 ol /32 HAE @ﬁﬂq% =
ot ote1e] AR FAIE SHE € AFEUH, €4 - vigiE g0 B3 =go

1197(25.3%) 0.2 7V BokT, 1 ozt oags - wrolg 9771(20.6%), &2
ZE - Al VR AR 787(16.5%), Ho121E 717] - metel WAA 0] 5174(10.8%), A7
oF - BCI 2220(4.7%9)9) 0.2 Uehgeh, 221 AAGH R E tad Axsol el
3t AL W2l YA - v|gd oo} g K . ulgo|g dRL A H o o2 AF
o §EICT 5402 19 2 Uel AREAE AL VR AR, dolAE 711 ot
W20}, A - BCI AL S5 ARHEjo] F8H 02 o] R0l Q 53 Byt Tt
7} 2020-2023¥19] o|ZHATE BA - BCIS Eeheh BE 2] Felol) £8 5o 359
10, ol tiA|g WAAlolo] ek T ELSI A7) %A Ao I Sof FAIE BE}
T AskE]7] AR AR,

£, 7 Hof 9 EAIRONA FHHOE AFHE FA7} Table 5% o] tha: Aol
Ao ekt 48 TS BN A Aol Selgk. A1Re, 53] Hs}
Selglol Al QIR EAE - AL VR - ARSY THF =0 252(50.5%)0.2 71 ok B
ohet Tpytol9lm, SRR - WHlole] o] 12A(28.6%)0% 1 Aol 1500,
ofe} ZAo] Tt T2 A3 QAL 1-370] ket ol 2] WeolAl 9 - we
¥ 92 eI} 2gu - wole] =Fo| 27t 6971(36.1%), 654(34.0%0% AR ¥]
32 AAS 71 e 7o Uehgrh ASselA 9] FL o|gh & Y3k, 0]
Y WaAo] o] Bt 20| 874(37.5%) 0.2 HY HoroM, 1 kg0t U - H
® 92 =} YofelE 717 - muke WasAlo] Ro| 2zt 477(20.3%), 41A(17.7%°.

ri.l x& rsk

JL

Table 4. Time series trends in research topics, 2004—2023

Digital L Medical Platform, Al, Wearable )
Telemedicine, . . . . Electroceutical,
healthcare information, VR, AR device, mobile Total
. untact healthcare . BCI
in general big data healthcare healthcare
2004-2005 0 3 2 1 0 0 6
2006-2007 1 5 2 0 0 0 8
2008-2009 3 2 1 0 1 0 7
2010-2011 7 6 3 1 1 0 18
2012-2013 6 7 5 0 2 0 20
2014-2015 3 16 3 3 3 2 30
2016-2017 6 13 13 5 9 3 49
2018-2019 20 10 15 13 6 3 67
2020-2021 32 31 30 22 15 2 132
2022-2023 26 26 23 33 14 12 134
Total 104 119 97 78 51 22 471
(22.1%) (25.3%) (20.6%) (16.5%) (10.8%) (4.7%) (100%)

Al: artificial intelligence, VR: virtual reality, AR: augmented reality, BCl: brain-computer interface.
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Table 5. Distribution of topics by academic field

Humanities Social science
. Law . Total
Philosophy  Literature Sy (%) . Political ) Area Tourism S (%)
. total 0 Economics . Sociology  Psychology A total 0
ethics etc. science studies etc.
(%) (%)
Digital 0 3 3 14 48 12 14 6 5 0 87 104
healthcare (6.3) (7.3) (37.5) (22.1)
in general
Telemedicine, 1 2 3 69 22 1" 3 2 3 5 47 119
untact (6.3) (36.1) (20.3) (25.3)
healthcare
Medical 12 0 12 65 7 4 7 1 0 1 20 97
information, (25.0) (34.0) (8.6) (20.6)
big data
Platform, Al, 25 1 26 23 13 2 0 10 1 0 29 78
VR, AR (54.1) (12.0) (12.5) (16.5)
healthcare
Wearable 3 0 3 7 29 5 2 1 4 0 41 51
device, mobile 6.3) (3.8) (17.7) (10.8)
healthcare
Electroceutical, 1 0 1 13 5 3 0 0 0 0 8 22
BCI (2.0) (6.8) (3.4) (4.7)
Total 42 6 48 191 124 37 26 20 13 6 232 471
(100.0) (100.0) (100.0) (100.0)

Al: artificial intelligence, VR: virtual reality, AR: augmented reality, BCI: brain—-computer interface.
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Table 6. Major research trends

Humanities Law Social science

Purposes & - Ethical issues and responses to Al in - Highlighting the limitations of existing - Accelerating the development of digital
perspectives  digital healthcare laws and alternatives healthcare industry

- Use cases for Al in healthcare - Activating the use of digital healthcare, - Explaining the interests/conflict structure

- Governance and utility of big data, public  not banning it of various actors

and private autonomy - Balancing personal medical information - Promoting the health and welfare of the
protection and industrial development vulnerable

Methods & - Case studies on uses and ethical issues of - Comparative legal analyses - Quantitative and qualitative analyses

based on social science methodology
- Literature studies, case studies,
comparative analyses

- Analyses of specific laws and institutional
frameworks
- Case law and precedent analyses

approaches Al
- Ethical analysis of frameworks and
principles

- Comparative analysis of domestic and
international policy/regulation

Results & - Guidelines for ethical medical practice of
issues human and Al doctor
- Possibilities for narrative and empathy
between care robots and patients/elderly
people
- Alternatives for the ethical use of
healthcare big data
Direction of - Prospects for patient-doctor relationships
follow-up in digital healthcare
study - Enabling public healthcare and

eliminating health disparities
- Establishing international ethical
standards in digital healthcare

- Survey, in-depth interview, FGI
- Statistical analyses
- Redefining concepts such as healthcare, - Improvement, reinforcement and

agency, etc. relaxation of regulation system
- Focusing the personal medical information - Control of social conflicts between various

protection policy actors
- Proposals to revise the laws related to - Addressing inequalities in digital
telemedicine healthcare benefits and digital literacy

- How to reach social consensus

- Promotion of public awareness and
incorporating public opinion

- Policy making through public debate

- Legislation considering the existing
medical system

- Laws regarding the cross-border
movement of services

Al: artificial intelligence, FGI: Focus Group Interview.
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