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[Abstract]

Smart healthcare is convergence of ICT and healthcare services, and interdisciplinary research has been actively conducted in
various fields. The objective of this study is to investigate trends of smart healthcare research using topic modeling and ego
network analysis. Text analysis, frequency analysis, topic modeling, word cloud, and ego network analysis were conducted for the
abstracts of 2,690 articles in Scopus from 2001 to April 2018. Topic Modeling analysis resulted in eight topics, Topics included
“Al in healthcare”, “Smart hospital”, “Healthcare platform”, “Blockchain in healthcare”, “Smart health data”, “Mobile healthcare”,
“ Wellness care”, “Cognitive healthcare”. In order to examine the topic modeling results core deeply, we analyzed word cloud and
ego network analysis for eight topics. This study aims to identify trends in smart healthcare research and suggest implications for
establishing future research direction.
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Source  : Scopus
Data Collection || Type : Article, Conference Proceedings
Key word: smart healthcare

'

‘ Data filtering & Preprocessing ‘
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‘ Text Analysis & Frequency Analysis ‘
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‘ Topic Modeling(LDA) ‘
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‘ ‘Word cloud & Ego Network Analysis ‘
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Fig. 1. Analysis Flowchart of Study
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Table. 1. data preprocessing and custom dictionary

Smart Healthcare

lower case
— smart healthcare

data

: singular devices — device
preprocessing

abbreviated | iot
form — internet of technology

medical doctor

— doctor, surgeon,
physician, medical
professional etc.

custom synonym
dictionary

stop words method, study, ieee etc.
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Table. 2. Article number of Scopus

document
year document
rate
2001-2005 74 3%
2006-2010 367 14%
2011-2015 1142 42%
2016-2018 1107 41%

1) RI=E4 d3} (2001-2005)
2000 %21 2001 AHE] 20051 oA = smart
card, medical prescription, cryptography, medical doctor, security

S} 22 FA0I 5] W7} o} o]st BAH AFEo] A

o7 F3LHAchal B 4= Tk prevention, risk assessment,
smart ~ material, = wearable  technology, public  key
infrastructure(PKI),  rehabilitation, nano  technology(NT),

convergence:= T Al7]0l =914 wrog U AFFAE

olc}.

E 3. ¢z EAM Z3K2001-2005)
Table 3. Result of Frequency Analysis(2001-2005)

‘Word Freq ‘Word Freq

smart card 49 ?ﬁi;;;(?iguctg 15

medical prescription 48 pharmacy 15

cryptography 47 machine learning 15

medical doctor 37 context awareness 14

security 32 emergency 14

telemedicine 29 remote n etwork 14

monitorin

smart home 27 cost efficiency 13
information and

policy 22 communication 13
technology(ICT)

health data p | Pl |,

ion 21 weaj chnology 12

material 21 ; purtl)llciiure (PKI) 12

chronic condition 19 r ilitation 11

ri sment 17 W 11

data integration 16 sensor technology 11

W 16 W 10

2) RI=E4 23} (2006-2010)

2006'37-E  201087b4] €] Aol 4= medical - doctor,
cryptography, security, medical prescription®] &3] =5 o|F
131, smart phone, wireless network, platform, algorithm,
functionality, hear rate’} MZF ATFAZ FFESIck
lifestyle disease, bio technology= A 22 AF+5A4| 2 5Tt
7} gL-Al 710l = A vro g %kl material, smart card,
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Table 4. Result of Frequency Analysis(2006-2010)

‘Word Freq ‘Word Freq
medical doctor 132 sensor technology 62
cryptography 126 platform 60
security 108 data integration 59
smart phone 102 life isease 57
medical prescription 99 bi ology 56
wireless network 98 /smaﬁcard 56
emergency 86 t icine 55
smart home 86 machine learning 54
cost efficiency 73 algorithm 51
information
context awareness 72 co ication 50
chnology(ICT)
chronic condition 67 policy 50
personal healthcare 67 I sty 49
system
emetonicy | 00 | b | a8
ma-feri/al/ 65 heart rate 47
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201135 20151 Aol 4= smart phone®] 7H F 44
0.2 AGH 1AL, internet of things(IoT), real time data, feature
extraction, m-health, cloud computing, energy, emotion
preception, privacy’} A28 F8 ATFAR SAEIL) o=
&3l o] 713 AzAo] ofol Akl 1He] Al & 59
& AgFAlEe] AEA sk eS #R1E 5 Sk
risk assessment+= A FA AT =99 HFow deHe
™, data integration, sensor technology, functionality B=3F <=4
tro s Wyt
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Table 5. Result of Frequency Analysis(2011-2015)

‘Word Freq ‘Word Freq

smart phone 579 Mgration 201

cryptography 429 real time data 199

medical doctor 382 feature extraction 198

medical prescription 348 m-health 188

context awareness 306 chronic condition 187

wireless network 301 personal healtheare 180

system

machine learning 267 algorithm 175

internet of things 264 sen: nology 172

smart home 241 cloud computing 171

cost efficiency 238 policy 170

security 236 energy 160

platform 233 11 Sment 158

emergency 228 ality 150

rei‘(’)fif:;‘r’lvgrk 204 heart rate 144

?Eg:;;(?;?guctgr 202 privacy 136

4) V=84 23} (2016-2018.04)
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Al in healthcare(16%) 7} 7Hg 352 A2 YERL oW, 1 T30
= Smart hospital(15%), Healthcare platform(14%), blockchain in

healthcare(14%),

Smart health

data(12%),

Mobile

healthcare(11%), Wellness care(9%), Cognitive healthcare(9%)
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Table 7. Result of Topic Modeling(2001-2018.04)

FH40% o) Tl 11 Q8-S Tt 4= ek o w Doc.
opic ord %)
E 6. YT 24 Z742016-2018.04) R, 0o 2erencss, TEGRRET | 456
" earning, feature extraction, hear
Table 6. Result of Frequency Analysis(2016-2018.04) healthcare & ol (16%)
rate, wearable technology
‘Word Freq ‘Word Freq ot wireless network, cloud computing, 408
internet of things 929 energy 205 2 hospital energy, sensor teChnf’l"gy ; Temote (15%)
- network monitoring
cryptography 445 real time data 200 Healtheare internet of things(IoT), smart home, 185
. wearable 3 platform, smart city, information and o
cloud computing 376 B 186 platform o ication technology(ICT) (14%)
medical doctor 354 algorithm 182 4 blockchain | cryptography, security, health data, 374
- in healthcare telemedicine, smart card (14%)
security 334 heart rate 182 - -
St medical doctor, medical 194
smart phone 320 remote. netlwork 180 5 health data prescription, ‘I‘lSk asses‘sment, (12%)
monitoring pharmacy, life style disease
medical prescription 316 platform 179 6 Mobile smart phone, personal health system, | 289
: : : healthcare m-health, nurse, privacy (11%)
machine learning 310 policy 177 - - :
Wellness policy, cost efficiency, chronic 253
context awareness 258 personal health 169 7 care condition, quality of life(QoL), (9%)
system(PHS) functionality o
smart home 250 privacy 169 Coenitive human computer interaction(HCI), 21
B 8 S detection, machine learning, o
feature extraction 246 m-health 167 healthcare . (9%)
assistance, fall
smart city 244 chronic condition 158
wireless network 231 smart device 157 4-3. 2 HIESA -E—“(Ego Network Analysis)
margeney | 218 | ENRGD | s ¥ Apolis EREEe 5 259 sl Fa A7
FA E3)E p|A| A 11-7(401}\ A R 7 3 A3 A a=s
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Fig. 2. Changes of the number of article(Al in healthcare)

3) WESHT & AIZE &&= “0ln 27010, ET0A &
HEE0 =245 &9 AJIJF A1, UERT 2544
(degree centrality)0l =H L2452 M0 XdHE. 32 H
Jle 32 =Xl glidlg.

4) 2018E 2 HR 48MXQ =2 YH = 2 dT 1429
=2Y2H 22 20| Hlwdte A2 Rt AN =2 2 Bel=
2017122 0HK] HIE =20l SHat.
http://dx.doi.org/10.9728/dcs.2018.19.5.981

986

face
movement

context awareness

b machlne leaming i f€mperature o,
wearable technology =, -\
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Fig. 3. Result of Word Cloud(Al in healthcare)

ATTA 19] H2E MES ] T35 a0 4
7] Y&l =8 %7 =7 YERD context awareness, machine
learning, wearable technology 422 o1l WES] T #4&
<% 4>3 o] Pl context awarenessi wearable
technology®} machine learning@} A% o] glom,
pervasive healthcare, precision, abnormality 5-2] T o} A=
o] Jd& AeZ UERYTE machine learning< wearable
technology®} 1ZE|o] QA ko™, big data, movement,
intensity9} 1A E]] AL, real time data, classifier, prediction,

human,

detection, emotion perception's-2] W] 7} context awareness}
o] AAEo] A= A o= YERITE wearable technology™
remote network monitoring, heart rate, sensitivity, smart material,
fimess ¢ ol AAEo] o
extraction, augment reality(AR), accelerometer, wellness 5] &

= A 194 FRE7} A vERG Al Tojo)] BF 5k
0 & ElstT]

, algorithm, feature

remote netyork montoring |

gmotion perception

"
artfactiviy

configuration

component: 1 node: 43 link: 157 density: 0174
38 4. ol U EK{T EM(Al in healthcare)
Fig. 4. Ego Network Analysis(Al in healthcare)
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2) Topic 2. Smart hospital
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