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Semantic Network Analysis of Online News and Social Media Text Related to Comprehensive
Nursing Care Service

Kim, Minji" - Choi, Mona? - Youm, Yoosik’
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%College of Nursing - Mo-Im Kim Nursing Research Institute, Yonsei University, Seoul
Department of Sociology, College of Social Sciences, Yonsei University, Seoul, Korea

Purpose: As comprehensive nursing care service has gradually expanded, it has become necessary to explore the various opinions about it. The
purpose of this study is to explore the large amount of text data regarding comprehensive nursing care service extracted from online news and
social media by applying a semantic network analysis, Methods: The web pages of the Korean Nurses Association (KNA) News, major daily news-
papers, and Twitter were crawled by searching the keyword ‘comprehensive nursing care service' using Python, A morphological analysis was
performed using KoNLPy. Nodes on a ‘comprehensive nursing care service' cluster were selected, and frequency, edge weight, and degree cen-
trality were calculated and visualized with Gephi for the semantic network. Results: A total of 536 news pages and 464 tweets were analyzed. In
the KNA News and major daily newspapers, ‘nursing workforce’ and ‘nursing service’ were highly rated in frequency, edge weight, and degree
centrality, On Twitter, the most frequent nodes were ‘National Health Insurance Service' and ‘comprehensive nursing care service hospital.” The
nodes with the highest edge weight were ‘national health insurance,” ‘wards without caregiver presence,” and ‘caregiving costs.” ‘National Health
Insurance Service’ was highest in degree centrality, Conclusion: This study provides an example of how to use atypical big data for a nursing is-
sue through semantic network analysis to explore diverse perspectives surrounding the nursing community through various media sources, Ap-
plying semantic network analysis to online big data to gather information regarding various nursing issues would help to explore opinions for for-
mulating and implementing nursing policies.

Key words: Nursing services; Newspaper article; Communications media; Social media; Semantics

N E AP EIAMMIAE 71ES] ZHTAMH|A0A 2016 7E T

%zlo] H AlSiE] 71 ol AulAas ‘AR fJlzold =35}
1. o] T M o] ]‘1\7401 ]oQ-LML JE|AR AR AZelY vix]E &3

o,
i
]r
E
1o
)
)
o
r-ln
P
=
o
i
o
ol
ok
o,
X
=
i)
riok
_>,L
r (o]

F20|: ZtZMH| A, FAT[AL, S4I0|T0f, £80|C|0f, o|0|HHLEXM
" o] =22 et Y E et 4E e 1Es A A X)) Oj Rl
" This paper was supported by College of Nursing - Mo—Im Kim Nursing Research Institute, Yonsei University.
Address reprint requests to : Choi, Mona
College of Nursing - Mo—Im Kim Nursing Research Institute, Yonsei University, 50 Yonsei-ro, Seodaemun—gu, Seoul 03722, Korea
Tel: +82-2-2228-3341 Fax: +82-2-392-5440  E-mail: monachoi@yuhs. ac
Received: June 1, 2017 Revised: November 20, 2017 Accepted: November 22, 2017
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons. org/licenses/by—nd/4. 0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.,

© 2017 Korean Society of Nursing Science www. jkan,or.kr


https://orcid.org/0000-0003-4694-0359
https://www.ncbi.nlm.nih.gov/mesh/68018431
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.2017.47.6.806&domain=pdf&date_stamp=2017-12-31

[~
fol
]
O
ofm

EABI2 22t01 HiG|o|Ef] ojo|¢iZe 24

|10||

)
)
m
o rlr o

=,

LA - [N A )
o % o B of
oy > i > ok
ofl o ol
S
ool 2 NTS
N o
o 5. B
Jor oSk
=)
_151;
Ho
l ol
< 3
E_
:LozL
L r
Erlr
S
N =
B2
i
L;‘Lm
_11['[1 H~l
ril
>

oﬂ 2

A

3%
N

aqgrﬁq] RAR zpgdo 2

L

Iy
2 g
2
x
)
ng
it
e
ok
ox.

ol
o
- o H
e
el

s
=
H
S
=)
&

QUee). olelst B4l7] &

s e g BE Yol 43

g
0.
2
o)
o

i
rE
1o
=
or.
S
o
i)
ah
)
J&&"
[
olﬂ
1o
=
fo
lo
g
ol
3
rlr
o i 1o o @

i,
i
i

N

N,

o,
o
b
ook

>
(T
=
& &
i
T »
3
= =
[> o
*
-
o, o°:‘_‘
2t
X2
> ® o 3o
i o L
1o N
o)
2
L0 e
By
M o &
IIQ -L] rlo
2
[> l‘_llf i)
m )
oo o

[>
o
)
1o
K
1o
r.l
o
w0
|
N F}‘r rr
i‘i
ol
offt
ol
x
=)
[
>
o
oM.
et
=)

e
iy
i
X
=
[
i
o
l-{_l‘
(o]
<
T
o o
)
(B

°

@

=

L 32

5 5
o
h
Hu
rlr

o
p

ox
HU o 1

k3
e
™,

o,
T,
%
o
N
9
%
S
,i%
I,
[>

oft 4> re
tlo N
flo o

v

[ okt mo ® Ho
m & o D)
Bl fo Y ouE =
o oy ko Rl
AU pock rQ ol ol
T ook 24
=3 ° o e
rlot r -
N i
% I
N P

T 19 o
> [ -
i o o
o D> o _% o
023 Zi O ol
o )
fu N o &
o G b o
fol > £l
X 1o 1o
m

o HA ox
l> I~ ok
= © )
% (] L Gy_‘

o, 2
2 gt

rQ o
b
e
or
it
o
=
ol
pah
o
it
o)
>,
olf
3
o
32
il
T
R
N
E
B
Sl

N
N
)
o2,
i)
Q9
e
[3
=,
b
©
>
o N\
flo
23]
sk
&
b
n)
bl
m.l
5
c
1o

e
9
[
rlr
iin}
=2
rlr

ol
5
)
2
olo
o
s
+
39
32

e A OIEMOE X*o}L 797} ﬂi ol AL
g AR5l Aale]
OM Wig 2eRlolA E4A ERRlF} Wral oataFstal
k. Sefutete] 9 WE5219193] FATAAMu A He Als
OJ5hH AREE 7RIAF £ 2016 59 A 4,4977Ho|H[9],
2015 Al5o mEW AMujtie] ALEAHE Qo] 30%Q oF
1,5009Fg 0 2 HaEcHI0]. ofE% 71ES] gloefeo]a AZE
ol =77t 23, AR, el @ B4 52 Fojde Alol=gt
Hg3Y] 54E %%1 Blefo]ejeld|[11] SNS9} Zo] &
E] ] }15] J,]. 7]._,_}\3 ] E_xl _g = 5,]-/\]-

7} ““*a} 1%4 23}, 2 5 AlE] A o] mjelsh=t]
*F‘lﬂi AL, & 7}7@ } 3531l ik whekA] Hxf ceFet 7|
At 7}, Al RIche ale 7FK] AL SNS Hldjofe] BAJw}

5=
2 X
i)
o o
i
lo
r

riy
§:

- AH]A(social network service [SNS])ZE

oZ
—‘:'4

o

https://doi.org/10.4040/jkan.2017.47.6.806

807

282 13 DA glov 7R ool ohir
ZE5ote MgoleE olgsiel 115 WS e Ul Holsa s
g Rojsh DHAES TSk, BAETE NS 5 Y HR

HMW Bl &
ile THEo] Uilct “H] U ERISA HEPOHH A
71AF AM Abo]EQl BIGKinds (http //www.bigkinds.
KINDS)oM THS'E 7192 Meh £QUTIR] 9] 7]
A} S H|asl] B Mu|AE AlZsl7] AlEE 19909 FE 20134
Z7HR] 11,336710]E Zo], 1 o] S RE 2016W 7K 75
15492710 2 3ylgto] 45 A olido] F4sH F71es € &
Atk

w2t SNSU QIEUlFAE o]8sto] HlolelE #A6he A
TS A ARol gk QIAlE wetshet] -85, 9=

G 1A
AElaghs BN AR T 1 ARk 2T E BAlS]
golgt Ao AzEr, olefst HHolEE BAjE u) ojnjeidn
2ARe TEY 150l g QA doise] FjEAT W
oRE BAS] ofgle RES Johfrld] §-8% Ao Azt
T}, ojujeizn BAL ElaEd] st Bolel node(Olsh )
oF & Afole] @, & ‘edgel©]5} KNG HAFOZN YES
R B0 2ln] Bl

I Rolge Z1guslol, Snjaag
g xE2 o] Ul 7o) BAE AX|2 HAste] ol2 B o]
T9I7} A ek contextolA of@ $Ix12 Asta glon] T o
o] ol wia gl ol S BAste] ustER] gke o]
Hzpy dee £550 728 BoHul 54 FAe e v
ols] BRNEG 1 &9, WO} 20 Sk H 2 ik
A] ik ohje} groje} ojzie] A, wolr} welo] wet 1 ¢
o IRl B 7], TojSo] Pist AR TxF o}
b ) Ee] FHe 1 S Be damES FHoE
A YAEOR & AR ofstshe 2o
Rt 2060710 258t B ARl Oﬂ?%ﬂ s H
e AE Avlell ew e

FZ 104t 5H1E FHeR °l‘$°13§iﬂ t’é% 4 141

HU

l"

[e]
wo > e

AUEF U, i%ﬂﬁ %E—ﬂ]% C) Ei. EtﬂlOI/\ HIOIEi *“az A
&3 7397E Q3lek =l oM e ARdEY 2AE ol
sto] RERAN7], AHSAHE], ASEIYAENNE BAT =
T 0] lont 2A8udoly 2R A 5o HHo[EE AT
o= 27] of2iich whebA HegrgEeAR|2 ] g adu]tiof

www. jkan.or.kr


http://www.bigkinds.or.kr
http://www.bigkinds.or.kr

808

72 59 H‘tﬂOlEi

A Dol i

N
ok
oo
_?l«‘

(]
=)
re
iy,
ol
Mo
1
rlo
rM
foi
)
=
fo
4
<

2. Ao =4

o] £A2 ulglo[elo] on|diAdYy B S FEosle] &
ol 2ot Adujt]ojox] ZHe7yEEMu|AgE EXSE of4
£ FAilo 2 dhiels XM FEH 7|9EE gl 719
E7to] IAE BAMsLA sl9ich

AT

1. A O

B AjtoMe 7srsdAuaghE olfhE SA02 Wgs)
£ =S 75 Yol 71821E, KINDSOl| 555 87] YA
(AR, FTLH YAAE, —E—i}%‘i H%ﬂ“ Aﬂwﬂ%‘i, B

2017 2Bt HR4

oo

ST o7t ZIAbel &S SR AFERE 2016\ 8¢ 20

o
APK|E, 7FBAIRL 20139 6, Z=QA7HK|= 20139 7Y, EY
Bl 20134 79RER BA47|7HS MAslc)

=i ’Ei‘ﬂ—fi— EE:LEHUJ 010101 Python& AHg310i[20] 7
‘Eﬂﬂgﬁﬂl/\’a HC=4=Y
EHH]AE st Aot
FEEE 7MY ESE Al
946}1 TAREE %*36}%1@. SAE 71 o] Axe sﬂﬂ Ato]
1931, KINDSe| 55 ® o

EAL 7IAbE ol AtolEoM AlFshe M MulAE OI%}“
t} EQE= =208 AT XARAQ] Github (github, com) =35
e 2 AlFEL = EHEH AX
weets—python 2to|H2{2|S ALESto] AME %Alﬁ}&)it}. SR
oLt FQUTHA] 71Ake ﬁ% AE2 Aelshl 2Eg A2 ol
o, EQE: 2EQH ESIELS ZESNS Slalk} oH= AREAL

=9 A3 =S EEHEH- yztsto] AASH] skt A&

0Z AA

-—1—1_-1—

m
E
:\:‘4
o 1

1o
(ol

()

@

o

[aR

'ﬁ

24 2 AepRg il o we o}oum JUng ¥ AL B4 I, A8E BT 9 38 AR 4 Fgure 17}
oF FUTHA], dhFAQ! AAn[tiold] EQE (Twitten)9] 37k o Zth
EREL T

AEE $HeP] 9o THEIBRAEING ol WR wuTH

Data Data extraction & Data Data
Process collection > cleaning > analysis > visualization
Tasks Crawling web sites and - Morphological analysis - Modularity analysis Network visualization
tweets - Extracting nodes based - Node adjacent matrix
on degrees - Frequency
- Synonym processing - Edge weight
Tools Python KoNLPy module in Gephi Gephi
Python Python

Sources

| |

| | ) # of 1 morpheme: 46,365

1 KNA i 198 News articles # of 2 morphemes: 4,559

! Major |

! i ) # of 1 morpheme: 21,241

I News 1 338 News articles 4

i Paper ! # of 2 morphemes: 4,764

| |

| . | # of 1 morpheme: 3,937

1 Twitter i 464 Tweets # of 2 morphemes: 2,546

KNA=Korean Nurses Association

Figure 1. Process, tools, and results of semantic network analysis.
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Table 1. Top 20 Keywords with Edge Weights and Degree Centrality from Online News Related to Comprehensive Nursing Care Service on

KNA News
Keyword Frequency Keyword Edge Keyword Degreg
weight centrality
Comprehensive nursing care service 136 Comprehensive nursing care - Comprehensive nursing care 36
service service

Nursing workforce 36 Nursing service 461 Nursing service 34

Nursing service 35 Nursing workforce 125 National health insurance 31

Director of nursing department 25 Pilot project 118 Nursing workforce 31

National Health Insurance Service 20 National health insurance 106 National health 28

National health insurance 19 National health 64 Pilot project 23

Pilot project 18 Director of nursing department 41 Nurses "

MERS outbreak 18 Comprehensive nursing care 36 Service provision 10

service pilot project

Minister of the Ministry of Health and 17 Comprehensive nursing care 34 Comprehensive nursing care 10
Welfare service hospital service hospital

Legal basis 16 National Health Insurance Service 33 Director of nursing department 8

National health 15 2016 32 Public hospitals 8

2016 15 Public hospitals 32 Hospital pilot project 8

Securing nursing staffing 14 Hospital pilot project 31 Securing nursing staffing 8

Comprehensive nursing care service 13 Conference 29 National Health Insurance 7
hospital Service

Comprehensive nursing care service 12 MERS outbreak 27 MERS outbreak 7
pilot project

Conference 12 Nurses 27 2016 7

2018 12 Tertiary hospitals 26 2018 7

Seoul Medical Center 12 2013 25 2013 7

Quality of nursing service 11 Securing nursing staffing 25 Tertiary hospitals 7

Public hospitals 10 Nursing cost 24 Secondary pilot project 7

KNA=Korean Nurses Association; MERS=Middle East Respiratory Syndrome.

nursing department)’, “ZR17A73H 32 H(National Health Insur—
ance Service), 717328 (national health insurance) 0]}, ‘o
22 AFEH(MERS outbreak) &= 95 HAZ AFFE A= 7S
7P =3AB]A (comprehensive nursing care service) @kl SIx]¢]
O|ES ARkt Aifore THeMH|A(nursing service), 7HaQ1d
(nursing workforce)’, ‘AHAFA(pilot project), ‘747X (national
health insurance service) =717} (national health)©] /3¢ 5712
LEQL dAF5 A0l e e AEEH 7 AE] A (nursing
service)?} 7+a1 (nursing workforce)©] TF2 =T E¥}; e o

AE WAL QU

3918 (nursing workforce)’, ‘©JEAIH]A(medical service), 7FEA]
H]A(nursing service), “©&7]#(medical institutions)’, ‘7HEAH]

www. jkan.or.kr

A (caregiving service) <0]ich 1 Hhol] ‘Mu]A9] A(quality of
service), “ZeFAHquality improvement)@} Z+& 2y} A =&
7 73$] 209 Qroll 2Lt AX|OIE 7|FES 2 IS AEIA
(nursing service)’, ‘7FaQ18 (nursing workforce), ‘87| (medi-
cal institutions), 2017, F4-% % (small and medium size hospi—
tals)’o] A 5¢]9] Rt} wak 7Fa A8 A(nursing service)'?}

‘ZFe 18 (nursing workforce) 0] &2 AAFA/GS 2l Jich

3) EQH

EQE]Y] ¥k, AIXGolE 2 HAAFAEE 7IECE &H 2070
o] ==& AAI Table 3014 HIE7|FEOE FUALRRE T
(National Health Insurance Service), ‘7ta7P3Eshu|AHY
(comprehensive nursing care service hospital)’, ‘7Fe7HHEgAH]
2HE (comprehensive nursing care service ward)’, ‘7ta<ld
(nursing workforce)’, “ZA72 % (national health insurance)” A

& ==t vgy #EE 78] (caregiving cost), THEHIRE

]
oo
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Table 2. Top 20 Keywords with Edge Weights and Degree Centrality from Online News Related to Comprehensive Nursing Care Service on

Major Daily Newspapers

Keyword Frequency Keyword Ed.ge Keyword Degrge
weight centrality
Comprehensive nursing care service 100 Comprehensive nursing care - Comprehensive nursing care 37
service service
Nursing workforce 54 Nursing service 338 Nursing service 31
Medical service 27 Nursing workforce 93 Nursing workforce 27
Nursing service 25 Medical institution 45 Medical institutions 18
Medical institutions 23 2017 33 Quality of service 8
Caregiving service 18 Small and medium size hospitals 24 Quality improvement 7
Registered nurses and nurse 16 Comprehensive nursing care 21 Medical service 6
assistants service ward
2017 15 Hospitalization costs 20 Registered nurses and nurse 6
assistants
Quality of service 8 Caregiving service 18 2017 5
Medical staff 8 Registered nurses and nurse 16 Caregiving service 5
assistants
Ward environment 6 Nurses instead of caregivers 16 Small and medium size 5
hospitals
24-hour dedicated 6 Quiality of service 15 Local small and medium size 4
hospitals
Small and medium size hospitals 5 Medical staff 14 Securing manpower 4
Comprehensive nursing care service 5 Jobs for young people 14 Specialized hospital 4
ward
Nurses instead of caregivers 5 Comprehensive nursing care 14 Patient and caregiver 4
service hospital
Jobs for young people 5 Caregiving burden 14 Medical staff 3
Securing manpower 4 Securing manpower 13 Hospitalization costs 3
Hospitalized life 4 Environmental improvement 13 Comprehensive nursing care 3
service ward
Quality improvement 4 Hospitalized life 13 Medical setting 3
Local small and medium size 4 Caregivers for patients 13 Environmental improvement 3

hospitals

(financial burden of caregiving cost)= A% 209 <tol] Eg=|S]
o} AX|YoIERE ‘AZ}HE (national health insurance), ‘HSA}
9l= Y= (wards without caregiver presence)’, 7F5H|(caregiving
cost), ZHH¥]E(financial burden of caregiving cost)’, ‘AlHAFY
(pilot project)©] Z+27YEAH|A0) Aol &2 9l 5719
LIS AdFAEe 3 E2E FUAZEE T T (National
Health Insurance Service), ‘7te7HEE3AH] A (comprehen—
sive nursing care service hospital)’, ‘717333 (national health in—

surance) ©] A

https://doi.org/10.4040/jkan.2017.47.6.806

o
1, A9 w71 ARG FeE Yehdt) Sn|ddd AlZEHS Sl
A QAT Yo =E o] ZRVdE Eol7] flsh 2t uiiA] B A9l 309
N FEe] L EZ Figure 28 THSINTE 7HoAIRo|A= Table 1
oA AAE vle} Zro] 7ha ol (nursing workforce) ¥t 7HaAH]
2 (nursing service) = GAFSH HITE 715 R ToLh ‘ZhHoAH|A
(nursing service) 7} ‘7FeQ18 (nursing workforce)ol| B]sl 7ta7t
BEIAEA Eot R F Moz AZE Qlo] & Tte] dIF
A=t a5 B 5 Ack(Figure 2A).

FRUTIK] 9] ofu|AAY AZtSol A= (Figure 2B) 7HEAlEdt
GARSIHA 7Fe B A (nursing service) 7} 7He 7P ESIA ] A9} Tf
S 3% AXGO|EE HoFtt FRUTIR|oM & THaAlZ oA

BE} ZEHEYAMS mEsh HFHOE Adue] 9N %8
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Table 3. Top 20 Keywords with Edge Weights and Degree Centrality from Tweets Related to Comprehensive Nursing Care Service on Twitter

Keyword Frequency Keyword Edge Keyword Degrge
weight centrality

Comprehensive nursing care service 151 Comprehensive nursing care service - Comprehensive nursing care 26
service

National Health Insurance Service 38 National health insurance 8 National Health Insurance 13
Service

Comprehensive nursing care service 22 Wards without caregiver presence 7 Comprehensive nursing care 1"

hospital service hospital
Comprehensive nursing care service 16 Caregiving cost 5 National health insurance 10
ward

Nursing workforce 14 Financial burden of caregiving cost 3 Comprehensive nursing care 7
service ward

National health insurance 11 Pilot project 3 Financial burden of caregiving 7
cost

Hospitals without caregiver presence 1 Inpatient service 3 Inpatient service 7

Caregiving cost 10 Seoul Medical Center 3 Quality of inpatient service 7

Nursing service 10 Nursing Workforce 3 Nursing workforce 7

MERS 9 National Health Insurance Service 2 Pilot project for cost 6

Wards without caregiver presence 8 Hospitals without caregiver presence 2 Hospitals without caregiver 6
presence

Financial burden of caregiving cost 7 llsan Hospital 2 Caregiving cost 6

llsan Hospital 6 Quality of inpatient service 2 llsan Hospital 6

Expanded implementation 6 2017 2 Caregiving service 6

Pilot project 5 Nursing service Pilot project 6

2
Caregiving service 5 Comprehensive nursing care service 1 33 hospitals 6
hospital
Health insurance coverage 5 Comprehensive nursing care service 1 Implementing pilot project 5
ward

Inpatient service 4 MERS 1 Solving caregiving problem 5
and improving quality of
care

Seoul Medical Center 4 Expanded implementation 1 2017 5

Quiality of inpatient service 3 Implementing pilot project 1 Nursing service

MERS=Middle East Respiratory Syndrome.

‘Zrd7g](infection control), ‘3TA FAI(3—step system)’, Tt
$35](Korean Nurses Association), ‘EHAFH(patient safety)’,

}01'

ol

713 912 (medical institution accreditation) 53} Z-& =EE0]

4 Ak
o1& &= 7He] vl A TEEAB] A (nursing service) 7+ -AISF ol
Jo|ES HEls| HojFE A vlwd o], EQEo)A Uehdt ¢

A oM 74732 (national health insurance), HEA} §i

fuk

=]

WX (wards without caregiver presence), ‘7F8¥](caregiving cost)’
Foha F& Aoz dAgE] It FaUTR|e} upr7i|= 7F
S7HESIAME|A AEA 0 2 AR &S LTy} ¢ Woksy

N

AHALAZ= R (promoting pilot project)’, ‘AHAMAAIA| (implement—
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713 At F 2 (nurse—centered)’, ‘7HEEA| 143}
AL ME|A A g4 (solving caregiving problem and improving
quality of care), 57} 370(cost disclosure)’, THA} H S A}Hfamily
caregiver) 0|31t} (Figure 2C).

ing pilot project)’,

AHHEE
Horth 7SS Ae FEst e 2 791 (nursing
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Figure 2. Semantic network diagrams of words of comprehensive nursing care services.
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