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Using Text Network Analysis for Analyzing Academic Papers in Nursing

Park, Chan Sook

Instructor, Department of Nursing, Konkuk University, Chungju, Korea

Purpose: This study examined the suitability of using text network analysis (TNA) methodology for topic analysis
of academic papers related to nursing. Methods: TNA background theories, software programs, and research
processes have been described in this paper. Additionally, the research methodology that applied TNA to the topic
analysis of the academic nursing papers was analyzed. Results: As background theories for the study, we ex-
plained information theory, word co-occurrence analysis, graph theory, network theory, and social network
analysis. The TNA procedure was described as follows: 1) collection of academic articles, 2) text extraction, 3)
preprocessing, 4) generation of word co-occurrence matrices, 5) social network analysis, and 6) interpretation
and discussion. Conclusion: TNA using author-keywords has several advantages. It can utilize recognized terms
such as MeSH headings or terms chosen by professionals, and it saves time and effort. Additionally, the study
emphasizes the necessity of developing a sophisticated research design that explores nursing research trends
in a multidimensional method by applying TNA methodology.
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Fig. 1. The study flow of text-network analysis.

Table 1. Korean Researches applying Text Network Analysis in Nursing Discipline

33 A soje] z3tat 2t Hlol o] Aol A A FaHs ATt
A8 75" B8 3te] FYES Bol Zo] vigAlsit o
ol Ejulo] 2ol 4 AT
SRR} =g A7
ATEA o) Hgsls Euse 3 4 Ak

'l}

Social-network
analysis:
centrality,
cohesion,
sociogram

Boundary of text

Co-occurrence

Clustering

Author (year) Title i) unit method Software
Lee et al. A social network analysis Titles and abstracts of =~ Cosine similarity =~ Kth nearest BiKE Text
(2011) of research topics in the 5,936 papers based on article neighbors Analyzer, Pajek
Korean nursing science (frequency, clustering)
Kim et al. Research trend analysis of ~ Abstracts from 32 Article Structural KrKwic, Wordle,
(2014) Do-Not-Resuscitate articles (frequency, equivalence NetMiner 4
decision: Based on text degree centrality)
network analysis
Kwon & Park  Knowledge structure of Author-keyword from  Cosine similarity NA COOCv.04
(2015) the Korean journal of 400 articles based on article PFNet, NodeXL
occupational health (frequency, graph
nursing through drawing algorithm)
network analysis
Kwon & Bae A study on the Author-keyword from  Cosine similarity NA COOC
(2016) knowledge structure of 1,099 articles based on article PFNet, NodeXL
cancer survivors based (frequency, graph
on social network drawing algorithm)
analysis
Lee et al. Analysis of research Author-keyword from  Jaccard coefficient NA NetMiner 4.0.
(2017) articles published in the 171 articles (degree based on article
journal of Korean centrality,
academy of nursing betweenness
administration for 3 centrality)
years (2013~2015) : The
application of text
network analysis
Park et al. A comparison of hospice Abstracts from 347 Window size <3 ~ Community =~ NetMiner 4.3.
(2017) care research topics Korean and 1,926 & article modularity
between Korea and international articles using GN
other countries using (degree, betweenness, algorithm

text network analysis

and closeness
centrality, clustering)

COOC=Co-occurrence Matrix Generation Program; GN=Girvan & Newman; KrKwic=Korean keyword in context; NA=not applicable;
PFNet=Pathfinder network.
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A
=

B Z2a3e A4 glone ATAL 2 UL AR ol
BATEE 2517 lo) 2ol 1 P ol AA 8]
7)%ahe Ao vl gsiet.

1) SAEE FE AL

o] GA oA = FAIE o] FollA FE 7o o]-&& &
o] AR FAEA 7E= Bdh= o] Tasit FAEE
YL NI ol A Tolof 7 Y WO 7]e 4 ofE ey
A F ot S f5e 5 Uk QAU EQ A
A ol g 7]zl thet 324123 Q1 Fol= AT A Aol
A AR SdYE7F =2 A w49 10~2009974
o) thoj5 At Yle Ao Helth

FAIEE L B4 (sentence), T (paragraph), 4] (docu-
ment)E 71202 3tk 2t 7120l 4 F A Tholrh A% &
7 e AR AmAo) 9l £ 23 ey BAE 7R

N

i

L Ao HFEY 3 et F dol: ‘B E2W(FAE
@, co-occurrence)’ #A o], BEAANE H AT =3 &
d 7| it FAIEE B8 A2 SollA AUh%
FEH Z2 IS o] &3th AT YPEE FEF F o=
of*tho] 2] 19 BEQl T 7 FAIEE P e 2
U2 & 4= Qlth. 289 ¢ =Erdo] FEj9j 29 RE Y
< HA NS T o] & o] 83t 1€ HERQI THol7t SAIEE

Y (Fig 22 AP Bk 29 ool 19 mER W
g o FAMS X EZ FAR] FAFE(cosine similarity), X7}
E Al4(Jaccard coefficient) S o]-&3tth FALR] Al ol
O AR HIE=2 QIR ol S BARL -FAME Alg=o|H, A=
A%t Jee] 27)2 13t Mol 2 HAE GAkE Al
7] B R Ao A A A} o o] ALGEIROL A
7 A4 Abg o] 31 9lTk F AE BE 019 WIS 7
o Vo 748 SAEA R = FAS= EA ©
AE 7Ieer A 29 WAE A ghelth. Kwondt
Park' & FAR] RALE ASE 71202 do 1 §AEd
FES AL ST BAT E7
work (PFnet)4] o2 Eol A&
Zsfatgiet.

NetMiner Z213-2 “window size’ & 7|20 2% &
&8 718 Hoke 7158 AT e, B oA
5 Tholr} Ugte) o] AT QI BAZH) whE 4 9]
of W2tz 3 4jo] =g o] Hick. Egt 22 thof] TRIDF
(Term Frequency-Inverse Document Frequency, &4 U]
o] F8% B7L Ap)E AUt FER FA9 ZAFeA 9

Pathfinder net-
3 A A EE A

L
-
(o)

I
=
=



1 2 3 4 g B 7 g8
MRS PCA PONY QoL RiNs RT SRS abdaminal
1 NRES 2.0 -
2 PCA 6.0
3 POMNY
4 QoL 2.0 [
5 RNs 2.0
& RT 3.0
T SRS 3.0
g abdominal
9 ability 20
10 activity
11 adult
12 age
13 analgesia 5.0
14 anxiety 3.0
15 aromatherapy
16 assessment
17 attitude 8.0
18 hack pain
19 harrier
20 behavior 20
el blood 2.0
22 burden 4.0
23 cancer
24 cancer pain
25 care -
< |T| 3

Fig. 2. An example of co-occurrence matrix.

ol FUNEES BT vl 28 BE & Yok Park 50
NetMinerE o]-&3}o] ‘window size 3 0|5} & 7|02 &
AEE FES NSt ol= g 2ol A 370 o]she] Tho
Z AllA SAl 8= BAE ulst, YIEY T £4
ZIE et A2 a70fA 7] =7t Wgks ujolsh=
o &3 Aoz Bl

Ate] W2 AFEFE B0 H AR e 2
P A HE R FAIEE FE S At 7hE AR
o] 57ljeh 57) 9] FAIEE FES ANEsHA Ert Akl w
2 ATEFE BAT AYATE A EE Kim 572 A2
o7} ISR 8 A9 A ol 219 Sk
A WYL sto] ABFAA A4S ST, Park 5
o5 10V50] 82 o 510 FU0 2 ol Fuje) 7
o] 7 /M EAZE WU rele] ARFAY BHL &
Wstgic. 22t 27] Apo] ATHE Lee 572 5 1505
oho] =BG 39 TR S TR o] 2 T700|X &
A A49] 2% Folg w2 9lol whe} NS 2+ Tk
¥ SAEE B ATE 34 e Ao AnHt

5) ABY| E 92 5H
Al FAZE B sl Aely=gan
Wt BAloleh AU EY RN A% F E—*lé_E_Lﬂ-E—%J

0/\

BAHolA] F2 OJHE RE $50) ARE AEFUY
(degree centrality), w75
%544 (closeness centrality)o]w, oto]Al B E] F4] A (ei-
genvector centrality)S 0]-83}7| %= dtth =59 SHA
(cohesion)S HoFE= ARV EYIEY (= AXZHE
(component), ] F Y E] (community)7} F2 o] & Hct Y E
Y3 29 EAS Y= Y EY A 3 7](size), B (den-
sity), 24 (inclusiveness), 35 = (centralization)l} ==
T2 EAS UEY &= dZ A= (degree), AA7 = (strength),
=754 (reachability) 52 A A8t A% Ut HAE
HEHIZA A A2 =S} A8 s v $83% 7d
olHE o]F FA o Aty K 1z} 3t AAAEL §F ol
7} Qe g8 wolo} EAZ RS vt SJolaith. @
A7} T ool dul e B Boh BAoA SAE
A
ot

A4 (betweenness centrality), T

dolz S ol A ATl s g2 ©
ol d2HES Ynlstal HIEY A ghoflA Z”Oﬂ AAIBHA
Hug a3 WYFA 2 Tk 2HSE 0 2 E

YI=9121 QhollA] thE Grojeh b $15hE R 2 whofs}
weks] gAbo] B Ao ZHEET iS4 0] E s
2 trolE AbolofA] §-UsHA SHE HBS ShE FA|Y
e Agsks AYFAR RE A=Ay
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e dATAA, ZHSAA, AT = o=t =
Z Azt AN 5

Chr O 2 AR EQARA A3 B E A4 T2
S0 AZEIh o) Eot WA 471 YE
I o] HolR B g Ao T EFE T o} AA7,

QJtH(Table 2).

24]
Fo g
AR=S

o

2 JAYE gho] B
st £ Ak dajae e
224l B E AF2] 10~30% %l"—‘

S
A
A

AA = BE4o] o

o AL o] e 29 olo] TS A

Table 2. An Example of Keyword Ranks based on Freeman's Centrality

Rank  Keyword C(]e:)rft’(farlei(:y Keyword Selif:l‘f:; Keyword Bite\::i:ar;?t;ss
1 Pain 0.589 Pain 0.688 Pain 0.653
2 Cancer 0.221 Patient 0.500 Cancer 0.152
3 Knowledge 0.189 Cancer 0.497 Hospice palliative care 0.095
4 Patient 0.179 Hospice palliative care ~ 0.492 Nursing care 0.085
5 Hospice palliative care 0.168 RNs 0.490 Therapy 0.079
6 Pain management 0.168 Pain management 0.482 Patient 0.050
7 RNs 0.147 Knowledge 0.475 Satisfaction 0.043
8 Nursing care 0.137 Care 0.466 Knowledge 0.042
9 PCA 0.116 Therapy 0.463 Pain management 0.040

10 Symptom 0.105 South Korea 0.463 Symptom 0.038

11 South Korea 0.095 Symptom 0.461 Aromatherapy 0.035

12 Care 0.095 QOL 0.461 Management 0.032

13 Satisfaction 0.095 Nursing care 0.459 Home 0.029

14 QOL 0.084 Home 0.446 Care 0.028

15 Attitude 0.084 Analgesia 0.444 Breast 0.027

16 Education 0.084 PCA 0.442 RNs 0.024

17 Postoperative 0.084 Satisfaction 0.440 Surgery 0.022

18 Analgesia 0.074 Education 0.434 Massage 0.022

19 Home 0.074 Children 0.434 Older adults 0.021

20 Therapy 0.074 Attitude 0.434 Cancer pain 0.021

21 Cancer Pain 0.063 Depression 0.432 Self 0.021

22 Children 0.063 Assessment 0.432 Music therapy 0.021

23 Health 0.063 Postoperative 0.430 Intervention 0.021

24 Arthritis 0.053 Meta-analysis 0.430 Anxiety 0.021

25 Assessment 0.053 Cancer pain 0.430 South Korea 0.018

26 Management 0.053 Health 0.428 QOL 0.013

27 Nausea 0.053 Dementia 0.426 Arthritis 0.010

28 Older adults 0.053 Management 0.424 Attitude 0.008

29 Surgery 0.053 Female 0.424 PCA 0.007

30 Vomiting 0.053 Anxiety 0.424 Family 0.003

PCA=Patient controlled analgesia; QOL=Quality of life; RNs=Registered nurses.
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o2 utolstr]of At stFAl1E HA o= AE
S HAE e A5ke B2 o2 A9 2o RA S F
T A R B A o] @t ETh ALSY| E QA RA] AR}
Uz 2 I3 7 AZ27e) AHES ol ek A S g
Sh= A o] =xo] "t

HEYIE ES0| o] A4 Hol= &, 249
Wrl e 2R, A glo] 1T E 5 ofz) Fe o)
9722 Pyt oleid =929 4AH B4 A3
EYauATRAAE t 9 AR ALt
2o SgakT Ytk S AT FolH ARUEE U
912 ko] ABHE B, dhe) AZHS He e ol
AHEYRZE T st dare|Foltt g vhof A A2 49
U= z}o]7} HEs o] XEA (modularity)o] £2 9], AFY
g daEE Uil met 27 £ 24 gl gt
7zo] et AEUEL 1YH =57} glo] Stz A4
A A e G S el b

é_LﬂE"JEL l 1% 5‘ I 0*?& Al e =

o] ﬂ %1‘:}

vpAgto 2 YAEYEY DR A3 A
AEASAA ol ZATHA dolFE(HE S5, word
cloud)2 2 28314 (Fig. 3A), 2A|LIH A8 PO
2 At} Kamada®} Kawai 2= 3 | % (Fig. 3B)= U]
E9m 2xo|4 ¥ W 79| Al HHstste] A0
2485 EE FAT AR B4 Uk RS
(MultiDimensional Scaling, MDS)= A4 9] # &) ¢} 95
WFgsho] A= LR S ele] 27 YEYD 241971
Holl A F2 o] &E et

A F7HA] A AR EA1EE WL (Fig. 2), Tl (Fig. 3A),
AZYAE 24|92 73 (Fig. 3B)7} Table 2= A2 9J3) 2
ATATE 0T U FERe 1EiE 21T AR
AN AA7| Q=S F&5to] E4% Aot Fig. 29 ¥
2 BUs tol5o] At ol e FE R tjzaie 71
(self-loop)& FsHAL Ut A7) & HEHTRAS
Sags] Ao mE 07 0= X@ste] ZYHEY So] 9T
& %) QP B}, 2t Aol et S A 71229] B4
S HI=olth Fig. 3A2] Tho|-F ol A= Thof 2719} £1%] 9
Rjo|g Bl EA HBH O FA0IE Treke 4 k. “E
Z(pain)”o] 7} 23 FHo| “TAu|A $435}0] 7 (hospice

” o«

palliative care)”, “7t% (nursing care)”, “ZAF(symptom)”,

)1

“2] 2] (knowledge)” | 7}7}ko] QlaL, “(cancer)”, “EA}(pa-
tient)”, “E%|(pain management)’, “A7IEFZE7]
(PCA)"& HojA] Qlth. Fig. 3B &AW AE =7t
o webd 728 ¥ 4 i, 277 2 REE B 9EF
ARG, #o YT =0 AAREE ojujaith. “of(cancer)”
2 “fHH(breast), £3}7|T(gastrointestinal), | (lung), A=
(survival)” 1} @@E]ﬂ NI o] Fof| A “[Hl(breast)” I} A
Z2E Mol 7H Fol " ol tigt A7 e U
gttt Table 20X 2 S4/4d o] <=9loll W& 7|91=s &
& = =, w74 Aol BlsiA AESA AT 2SS
TRolAM FLE 71 =T go o] F 7| EES TolE
A FA yehd 719 eE3t dA)sh, 3y Ak Tk Th
7 Ao Aut =97 =& “3F7] 8 ¥ (aromatherapy)”,
“SH(breast)”, “mpARR](massage)”, “22F 2 H(music therapy)”,
“Z7) (intervention)” = 28] 7tEALA EAH F
A sk ZAlol 2 B

6) 2334 % =2
oju] Q= BlABY B AR ATE Fejsle] mo} 1
oz AT FatA o s WAE AN FRR 7&sta
A4 o] g olstan A2 9|o)g WS She A =
B Ao TS Fasih AEY E9aEY A0S F)
WAE ATEFS FAHOE koSl AT AYF
Al 0 o) 7ze} paE W FHoR £AE HE)
ZE2OUARS xLo]-H_,_ &A}o] olu|E grAlE = Tl o] &
aom 3 AT E AAl) A7 AT} vl mEE A U
{7, Hety 7&57} Lag FES Peshy, BATA | of
sfo] AR} YA AT AHL-G FEPAA AT AT A
o gt &= & o Aok & Aol A @e = ket
= 619 =98 YHEH HiS THOE Tt 4
B ot Aok 9AEYEHIEY dFE B 2Hd
ATz AA7HA Y E’i-TLEf% AAH Lz zgst=d|
Eo] Hr, A 7o) W2ty IA U AIZFE ) e d
TS Tt = Jvke SHoA HAEYEYIRA AT
of ooj7} et A2 HE B R AFe e HEok
o QYRS AAD = ek GAEY EYIRA A9
AMC R AT WEEAAY d+24A, A, SA=F
SOl gt S2e g+ glo] g3t F7t= o el
et A4S s oF itk M Tof o A2 Bl
A B A lFo] Bastal, AFAY sjA Bl =
T4 wF| A wiAE = glok= Holio
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Fig. 3A. An example of word cloud.
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