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An Analysis of Changes in Social Issues Related to Patient Safety Using Topic
Modeling and Word Co-occurrence Analysis
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Abstract

This study aims to analyze online news articles to identify social issues related to patient safety and
compare the changes in these issues before and after the implementation of the Patient Safety Act.
This study performed text mining through the R program, wherein 7,600 online news articles were
collected from January 1, 2010, to March 5, 2020, and examined using keyword analysis, topic
modeling, and word co-occurrence network analysis. A total of 2,609 keywords were categorized into
8 topics: “medical practice”, “medical personnel”, “infection and facilities”, “comprehensive nursing
service”, “medicine and medical supplies”, “system development and establishment for improvement”,
“Patient Safety Act” and “healthcare accreditation”. The study revealed that keywords such as “patient
safety awareness”, “infection control” and “healthcare accreditation” appeared before the implementation
of the Patient Safety Act. Meanwhile, keywords such as “patient safety culture”. and “administration and
injection” appeared after the act's implementation with improved ranking of importance pertaining to
nursing-related terminology. Interest in patient safety has increased in the medical community as well
as among the public. In particular, nursing plays an important role in improving patient safety. Therefore,
the recognition of patient safety as a core competency of nursing and the persistent education of the
public are vital and inevitable.
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Figure 1. Visualization of LDA topic modeling. LDA= Latent dirichlet allocation

tEach number refers to the respective topic, 1=Medical practice, 2=Medical personnel, 3=Infection and facilities, 4=Comprehensive nursing
service, 5=Medicine and medical supplies, 6=System development and establishment for improvement, 7=Patient Safety Act, 8=Healthcare

accreditation
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Table 1. Result of LDA Topic Modeling
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8
Medical practice Medical Infection and Comprehensive Medicine and System Patient Safety Healthcare
personnel facilities nursing service medical supplies development Act accreditation
and
establishment
for improvement
Surgery Doctor Infection Insurance Me_dlcme am_d Information Incident Accreditation
medical supplies
Treatment Labor union Nursing hospital Nursing workforce Permission Data Death Evaluation
Examination  National assembly ~ Emergency Nursing Medical ~ device System Doctor Medical service
Center Nursing workforce Facility Nurse Medicine Center Nurse Hea\tljca_re
accreditation
Professor Public MERS-CoV Support Side effect Research Medical  accident JCI
Disease Policy Fire Hospitalization Product Education Newborn Investigation
Doctor Time Hospital bed Expansion Clinic Field Jonghyun Acquisition
Heart Organization Installation Salary Investigation Technology Pat\entACtSafety Standard
Equipment Strike Prevention Burden Development Activity Intenst/:‘vt care Improvement
Ewha Womans
Operation  room Action Ward Industry Cell Industry University International
Mokdong Hospital
Diagnosis Meeting Infection  control Application Tracking Establishment Children [tem
Anesthesia Society Response Criterion Technology Development Investigation Grade
Time Work Sejong-si Pilot Test Event Professor System
Procedure Argument Hospital room Care Administration Improvement Case Implementation
Endoscopy Welfare Emergency room Society Bio University Time Period
Infectious . Patient  safety . .
System Industry disease System Gene Business incident Designation
Image Aseembly- man Criterion Responsibility Data Cooperation Report Excellent
Blood lllegality System Upper rank Organ Hosing Obligation Region
Internal medicine Labor Hospitalization Hospital bed Food Care System Judgement
General  surgery CCTv Center Expense Drug Region Cause Domain
LDA=Latent dirichlet allocation; MERS-CoV=Middle East respiratory syndrome coronavirus; JCl=Joint commission international.
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Table 2. Comparison of Words before and after the Enforcement of the Patient Safety Act
Before the enforcement of the Patient Safety Act After the enforcement of the Patient Safety Act
Rank (N=3614) keyword (Jul. 29, 2016 to Mar. 5, 2020) (N=3986) keyword
Keyword TF-IDF Keyword TF-IDF
4 JCI 41.82 Administration and injection 39.94
5 Healthcare accreditation 39.7 Countermeasure 34.68
6 Ministry of Health and Welfare 30.9 Nurse 34.65
7 International 30.86 Nursing 32.97
8 MERS-CoV 30.69 Medical treatment 32.03
9 Medical treatment 30.36 Grade 30.06
10 Nursing 29.55 Newborn 29.21
11 Acquisition 29.14 Investigation 28.98
12 Investigation 28.83 Medicine and medical supplies 28.45
13 Nursing hospital 27.6 Ministry of Health and Welfare 28.14
14 Employee 25.26 Nursing workforce 28.02
15 Treatment 25.26 Ward 27.13
16 Criterion 24.39 Healthcare accreditation 26.92
17 Infection 23.97 Infection 26.86
18 System 23.54 Employee 26.77
19 Education 23.36 Hospitalization 26.67
20 Health 22.84 Permission 26.63
21 Doctor 22.8 Health 25.46
22 Public 20.83 Care 253
23 Nurse 20.53 Treatment 25.23
24 Improvement 20.46 Infection control 2511
25 Grade 19.88 Incident 24.74
26 Nursing workforce 19.87 Education 24.32
27 Infection control 19.77 Doctor 23.74
28 Mobile 19.75 Acquisition 23.51
29 Institution 19.65 Designation 23.31
30 Prevention 19.563 Ewha Womans University Mokdong Hospital 231
TF-IDF=Term Frequency-Inverse document frequency; JClI=Joint commission international; MERS-CoV=Middle East respiratory syndrome coronavirus.




1o
Fu
N
rJ
rO
ol)j
)
)
rr
co
N
)
N
:N-z
it
H
i
st
ol

A A, Al A, A ER oleel =Y,
2 A, oJekZo gkl EA7E WS 49S
1€ 1¢
FE 12¢ 319714 AR SAREA Alal= & 9,250
Zio|tHg]. o] T & AT A 259 ol4roll &3t
£ AL S5, A 9 A& 47 53374(5.6%), 103
A(1.3%), 1027(1.2%)°] At Ao2 HIu=ict
A&SA AL 1614(1.7%), A EAl= Aes] 2
=R koront Zjet® 2gE|o] 8037(8.9%), ok
2 R AL F F HAR w2 &9 2,6024
(27.6% 2= BaEdct. T SARPA Al & A
Hho]] @b 522191 WAH4, 2247, 46.0%)°] Thg A
Slte] o]rE o|FA £ Frz ulH|soirt. o]
A2 Y HollAl 7H wisHA] sk 1 9
3 =7t ol FAat ol A=t Ao
2 wou23], F& kRof|AA HAIEL] wfiof ol4
ShElA] 3t o g BRlth Jfo: Eteta YAk
293 FARME BA| F stuo|ln® B4 IS
I oS ge)r] fiste] ol4rskd " art gl Aol
tt. Eo] SAIEE HEYT A Ay, ARHEE
Al olHolle 91 3L B AT ZEES
t}. ol A7) HHIRISA Al olF AT}t
ZREA FAtol| Qlo] Fagk SHoz 7t
A HITH24]. A A A] olg Hl-go] Z7HE
o ofet 3] RHES Eold, AR RS

= AFgol7HA] o]2A] & 4= Slo] HATEE THARE
A9 A g4t o £ UoH25]. HHH, X
g o]Fol= HAHE|ETE Fofo] ©f FREI 9SS
SIgk 4= QI8IE. ol SARKHH AP A7t &
oF Q72 QIgt 97 ALY 7| WEOR AR H, o
A o] % ok thgt Ql4]o] FUtelHA 1 58730
okl Ao Hlth o|E detr| Yato] Zh ¥
oNAE AR oFd, vtRE, okE &7 AXE 2O 5

rorlo

¢

o] AlAEE E8stal QUH20].
+ WA H oA A ol 2wl

SEAH| 20 Z

P20 F P flste] = <l

20k IS AlEdtes ddE A=

FoltH27]. o] A&=s] APz SRRPAA|

S 52 AES Yol

)
7
P
)

)

. II
)
of,
oft
Eg-l:
o
=z
[>
rir
o)
of,
e
AC)

p
pou)
o
HU
¢
2 N o
lo >
Lo
FU fob o% HI AL of of

e
© g
2,

I

A 4 AZE v YrH28l20]. wekA] BRiod
o FAS FANE A o= WS st o
Zwo| wdst 745 Qo] Wakt o s %

s
%
]n

3 A=9] AAo] o]0l Ao} & Aolct. ol2 $lsto]
941 g o= Hix] 7)ol Thek Aol B4
o] olo} o} & Ao, WU ureiEt 7]zo] A
o] wreIslolof & ole}. gt BRI AFEE
5 Aulso] dhste] ek 4ste] of| 2%o] of
| AEAE AFolol SHeAS Hote] BB B

87} Q& AoltH271.
AN A FA= RS A3t AlA" AL 9 =
L= ARA9] g fl5to] Hlole, X 5
B3 Fo] oFoX| 1L USE HolFH T o=
Al 2~H"(https://www.kops.or.kr)&
o] A|AF|S] &0 7 ALt A TRt
SA =How, &}, BHoA} gl
AL Bag T AEE mhekd 4
FAE SRR ol SRt
12} S5 AIARICR[T], 9]
SHEAIAHE F5f o]
|

o)

ot

O —
rr
ot

ot o
%
30 2
T E

|

-]

)3

o,
H
it
)
st
4

&

o
oft

ol
-

A}

2

p

oE X
1o
Q9
o>
rlo

e
2
NE ra
n rE
o,

H
X
e,
it
rOlt
rlo
X
>
R}
i

55 2
Avt by A%
5

B > U > U

I
iy
i
gl
=,
[m
:1‘2
4
Hr
T

O;

o,
)
(e
rlok
Y
2
20
o
1>
o,
o3
N
30

o v, A ol

ot o= FARHA

=2,
9,

RONNTTE )

& e
B
b

fata)

[EA )
)
et

e
2
N
N
O
N

N
1

N

)

i

o

g H

2,

N

30

i

N

i

s

-0,

o4 Q] Bai7t o]2olx]
9P AR o] FiQle] A% ofA
1) Sl 24185} giole} & 4 9tHs),
webA] ofefat BAle] thete] A OE =ofE 4 9]
£ Siekd 2310] Hto] Wash Hglon], Bt

o L rf
el
=2

r lo

ot U
;
oy, 4

5
fr -
o,
:‘o

¢

D)

2
I
1
o
HII.



0f BMS 22 SARH &3 A2X 02| Hat

101

2 Z3lo]l thet Q141 FARPA AR Bate] 373l
TS v Fog HIEATH30]l. Ee, FAREA
W AlF oAl Aol 7IETt I AFEHA
O}, A o]Fol= BoAE 37 AFEHAUh ol
O] AJgY o]F FEAREA Abal WA A] B HoA}
T A BAE B 4 7] wiizolet gt =
Q]9] AL, A Ei= HoAY] o7t SRREAS g
AAZIT= AT Axprt o B v 9ok31]. 18
U A9 A, It BERR] Fojrt FAREA
o2 ol et A7 wn|gh Argoln], m2 T
E3E vlulsitt. webA o]59] FolE &ol7] gt th
et 2 0] 7 W A-go] o]FojAof & Hou
tlEo] FxIQkHol| gt RS WHo] o]FolAof g
Aot

ofg] A FAl= =wrH QlFelt 7=
A3 FARAY A ojdoll= F2 9&3r|¢ AF5T
TE 719=E0] A ol =T IEIRIS
A EHo] AfioflA] TARPAC 3t T4l] Al Rolt
o S loBg[e], & A A olHdt At #He
Zo] Bl QS-S o 4 ATk 20109 =W Ao

=]
'11_‘/}:1]
=

o
T2 =2
2 A" =27 TEIRISAY 542 AR}
o=9] 4 FAoln, RREA FHA JF= FIA
= Aoz ®yd vt QoH32]. 23y =TT 1SS
FHokE =9, 59| BARE BE w2 g7l ¢
FAA EHSHHA] AEH AT} =olA AFAE F
AA o= Q1A5HA HAtH33]. wEkA 189 S, IF
9] AHiA] 5-& Bt AR RS TAAA HEA
QISA | et AEHAS FAAAHOF T AolH, F7F,
24, 3 5 FAAERA JAEEE B3]t
stod QIFAo] A=A R gt = Q= FIIE F
Sfjof g Zlo|tH34].

uREto g8 7|E B AdeA 718 7|EERE
3, SA) S Q1E)9) S8 %7t okl A g
= ATk ol FARPAY AP & RIS F8
/go] =ORAHA], 24A17F ALl ZoflAf A
Aok ISAY 870 wofxl Aoz HQIth
The Future of Nursing EilA[35]0] 951 TRt
A L ol AEAs T 2 'Y B B T
‘g¢o] =ojof shw, B WSS S VM E2 @

ul

l..

a3 Az
Ao AN Bt Slck. THEE SRl AE 7}
= QlEfo] BAIQKd gk A% A0 AL & 9
=y | masich Sk ojole oA}
o Y93, haEsl wHAl ALE 5 QP o
22 SR A $istel BAALlRelo] 2ol
oF & A4, 7|4, BEE oJulaieh36]. mebd 2k
s W8 714 QoA BARKA Ae BUAA 18

% QIS stelok & gloln, YA ABo TR
A4S AU 48T 4 YloloF T Holch37. &

3l BEuSS B 715A AAE WSS Adsty
A&T 4= =S 3G9 4o @7E = HiolH o|&
Qo] w& E HAY Yot A, A=H 2
9] 5igky So] Wagh Aot

£ A9l A 3goflAl R T2 IHE o]-gato] =t
Foz FEYT 5 EE YlolHofA AZsh= AT
H(in link) ¥A4]9] 7|AES $=3051%7] 2] A=
Fell Agto] AT ek 5 B4 Aloji= ofx
F3(out link) 419 221 A 7]AL EQH, £E2
I 5 oot Ade 53t SRRbE] ALElE olgr &
A2 AQksk= vio|t}, k3l EY mdldy HHo By
& FAIE Wl 9ok B0l A7ty =14
o] AYF & Sl= IA7F YUTH19]. olE ] 9
sto] AE7F Atk &8st EYE HHstilon 9
AR Age] oA wtgstA] okt ek
F5o R AE7F Je 2Fohs WHES &80
o] EY 9o ARGS BAT AL ARt o]y
S AlRPEol= E4ety B AFE 7,60079] 22}l
A NS BAsle] @A) 24 QmA9 F4 ARl
2t & & Qe TARKHY ALS|A ol4rg EEkAL T
ZRPAY A8 o] [} A|FY o]F9] ol WslE EAoh

@rf=d oot 9l

V.

uy

g

B A7 04y dAE oo 220l i TS
SARPAY Al o]} A9 o] B Ueo] 22t 8t
ord 719IE0} BAZES 719ES Hohn £ u



102 $=2EIXsEI=2X] '21 Vol. 21 No. 1

k59 58 =7t Eold AL Bl
T A= SRRPd S SIeh TRt S a9
2 JAG AFelr] 95t 712 AEE F8E 5 Ye

Aeltt.

o2
o
ra

i

[1] National Patient Safety Foundation. Free from
harm: Accelerating patient safety improvement
fifteen years after To Err is Human. Boston,
MA: National Patient Safety Foundation;
pp.1-46, 2015.

[2] Institute of Medicine, To Err is Human:
Building a Safer Health System. Washington,
DC: The National Academies Press;
pp.1-312, 2000.

[3] J. T. James, “A new, evidence-based estimate
of patient harms associated with hospital
care,” Journal of Patient Safety, Vol.9, No.3,
pp.122-128, 2013.

[4] M. Ock, J. H Kim, and S. 1. Lee, “A legal
framework for improving patient safety in
Korea,” Health Policy and Management,
Vol.25, No.3, pp.174-184, 2015.

[5] Institute of Medicine, Crossing the Quality
Chasm: A New Health System for the 21st
Century. Washington, DC: The National
Academies Press; pp.1-360, 2001.

[6] S. J. Kang and J. Y. Park, ‘Patient safety
perception and patient participation among
hemato-oncology patients,” Asian Oncology
Nursing, Vol.19, No.4, pp.224-232, 2019.

[71 J. Shin and G. Cho, “Critical considerations

on autonomous reporting system of current

and revised patient safety law,” The Journal
of the Convergence on Culture Technology,
Vol.4, No.2, pp.33-42, 2018.

[8] Ministry of Health and Welfare, Korea
Institute  for  Healthcare  Accreditation.
Korean Patient Safety Incident Report 2018.
Seoul: Korea Institute for Healthcare
Accreditation; pp.1-40, 2019.

[9] H. A Cho and H. S. Shin, “A systematic
review of published studies on patient safety
in Korea,” Journal of Korean Academy of
Dental Administration, Vol2, No.l, pp.61-82,
2014.

[10] S. S. Lee, “Analysis of social issues of the
newspaper articles on Gyeongju earthquakes,”
Journal of Korean Library and Information
Science Society, Vol.48, No.2, pp.53-72,
2017.

[11] N. Newman, R. Fletcher, A. Kalogeropoulos,
D. Levy, and R. Nielsen, Reuters institute
digital news report 2017, Reuters Institute;
University of Oxford, pp.125-126. 2017,

[12] S. T. Park, “A study on the media report
attitudes toward the social conflictual
issues,” Korean Public Management Review,
Vol.25, No.3, pp.97-118, 2011.

[13] L. Guo, C. J. Vargo, Z. Pan, W. Ding, P.
Ishwar, “Big social data analytics in
journalism and mass  communication:
comparing dictionary-based text analysis and
unsupervised topic modeling,” Journalism &
Mass Communication Quarterly, Vol.93, No.2,
pp.332-359, 2016.

[14] L. Zhang, M. Hall, and D. Bastola, “Utilizing
Twitter data for analysis of chemotherapy,”
International Journal of Medical Informatics,
Vol.120, pp.92-100, 2018.

[15] D. M. Blei, A. Y. Ng, M. 1. Jordan, “Latent
dirichlet allocation,” Journal of Machine
Learning Research, Vol.3, pp.993-1022, 2003.

[16] S. J. Yang, B. Y. Lee, G. W. Kim, “A topic
modeling approach to the analysis of

happiness and unhappiness,” Knowledge



%
mjo
fufor

25t SAXIOIH T ALEIH 0[] w5}

103

Management Research, Vol.17, No.2,
pp.165-185, 2016.

[171 M. Song, Text mining, Seoul: Chungram,
2017.

[18] W. K. Lee, C. K. Heo, and C. K. Jung,
“Analysis on main key words of domestic
news articles associated Pyeong-Chang

Olympics Games using text mining,” Korean

Journal of Sports Science, Vol.28, No.2,
pp.1275-1286, 2019.

[19] J. Kang, S. Kim, and S. Roh, “A topic
modeling analysis for online news article

comments on nurses workplace bullying,”

Journal of Korean Academy of Nursing,
Vol.49, No.6, pp.736-747, 2019.

[20] D. M. Blei, ‘Probabilistic topic models,”
Communication of Association for Computing
Machinery, Vol.55, No.4, pp.77-84, 2012.

[21] M. Steyvers and T. Griffiths, Probabilistic
topic models, In: Landauer T, McNamara D,

Kintsch W,
semantic analysis: a rod to meaning, New
York, USA: Laurence Erlbaum, 2007.

[22] P. DiMaggio, M. Nag, and D. “Blei,

Exploiting affinities between topic modeling

Dennis S, editors. Latent

and the sociological perspective on culture:

Application to newspaper coverage of U.S.

government arts funding,” Poetics, Vol.41,
No.6, pp.570-606, 2013.

[23] E. J. Choi, Y. S. Lee, E. J. Yang, J. H. Kim,
Y. H. Kim, and H. A. Park, “Characteristics
and risk factors for falls in tertiary hospital
inpatients,” Journal of Korean Academy of
Nursing. Vol.47, No.3, pp.420-430, 2017.

[24] Korean Association of Infection Control

Nurses, 7Text of infection control, 2nd ed.
Seoul: Hyunmoon, 2012.

[25] M Cole, “Patient safety and healthcare-associated
infection,” British Journal of Nursing, Vol.20,
No.17, pp.1122-1126, 2011.

[26] M. S. Kim and H. H. Kim, “Development of
a medication error prevention system and its

safety culture and

influence on patient

initiatives,” Korean Journal of Adult Nursing,
Vol.27, No.1, pp.1-10, 2015.
[27]1 J. Kim, S. Kim, E. Park, S. Jeong, and E.
Lee, “Policy issues and new direction for
the

Journal  of

comprehensive service in

health
Korean Academy of Nursing Administration,
Vol.23, No.3, pp.312-322, 2017.

[28] S. W. Yates, Physician stress and burnout,
Am ] Med. Vol.133, No.2, pp.160-164, 2020.
[29] E. Cho, N. J. Lee, E. Y. Kim, S. Kim, K.

Lee, and K. O. Park, et al. “Nurse staffing

nursing

national insurance,”

level and overtime associated with patient

safety, quality of care, and care left undone

in hospitals: A cross-sectional  study,”

Journal of Nursing Studies,
Vol.60, pp.263-271, 2016.

[30] S. A. Kim, E. M. Kim, J. R. Lee, E. G. Oh,
“Effect

safety culture on reporting of patient safety

International

of nurses' perception of patient

of Korean Academy of
Vol.24, No.4,

events,” Journal

Administration,
pp.319-327, 2018.

[31] Z. Berger, T. E. Flickinger, E. Pfoh, K. A.

and S. M. Dy,

by patients and families to

Nursing

Martinez, “Promoting

engagement

reduce adverse events in acute care settings:

BMJ Quality Safty,
Vol.23, No.7, pp.548-555, 2014.

[32] Y. H. Seo, K. Y. Kim, and M. S. Kim,

“Change in patient safety, quality of medical

a systematic review,”

care, organization culture and hospital

management performance after healthcare

accreditation  system  for  convalescent
hospital,” Journal of the Korea
Academia-Industrial ~ Cooperation  Society,

Vol.19, No.9, pp.391-401, 2018.
[33] 1. Choi, H. M. Hwang, and J. Kim, “The
influence of awareness of healthcare
accreditation, job stress and organizational
commitment on turnover intention of small
and medium sized hospital nurses,” Journal

of the Korea Academia-Industrial Cooperation



104 $=2EIXsEI=2X] 21 Vol. 21 No. 1

Society, Vol.18, No.5, pp.160-168, 2017.

[34] M. H. Hong and J. Y. Park, “Nurses
perception of accreditation, awareness and
performance of infection control in an
accredited healthcare system,” Journal of
Korean Academy of Nursing Administration,
Vol.22, No.2, pp.167-177, 2016.

[35] Institute of Medicine, The Future of
Nursing: Leading Change, Advancing Health.
Washington, DC: The National Academies
Press, 2011.

[36] http://www.patientsafetyinstitute.ca/en/tools
Resources/safetyCompetencies/Documents/Saf
ety%20Competencies.pdf.

[371 S. Ahn, N. J. Lee, and H. Jang, “Patient
safety teaching competency of nursing
faculty,” Journal of Korean Academy of
Nursing, Vol.48, No.6, pp.720-730, 2018.

X XA

7 Y g(Nari Kim) A3l
220164 89 : As|st 7ta st
(B3P

=20184 3€ ~ & : A5t

o] & F(Nam-Ju Lee) 3

= 19964 2¢ : st FS st
(=)

= 200641 59 : Columbia University
College of Nursing (PhD)

= 200941 24 : Columbia University
College of Nursing (MSN-Family
Nurse Practitioner)

=2008 9¢¥ ~ @A : Mgt tEdst we
(TAECR @ BRAREd WSt HY 1SR




