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Abstract

In this paper, we propose a text—centered approach to identify the research trend of thyroid

cancer in Korea. We incorporate statistical analysis, text mining and machine learning techniques with

our clinical insights to find connective associations between terminologies and to discover informative

clusters of literatures. The incidence of thyroid cancer in Korea increased rapidly in the 2000s,

which fueled the debate regarding overdiagnosis, but recently the number of patients undergoing

surgery has decreased significantly due to conscious reform efforts from various circles. We analyzed

the abstracts and keywords of related research papers from DBpia. It was found that most were case

reports in the 1980s, and some papers in the 1990s discussed the early detection of thyroid cancer

by mass screening. While many papers focused on different diagnostic techniques and the detection

of small cancers in the 2000s, many emphasized more on the quality of life of patients in the 2010s.

There was an apparent change in the topics of thyroid cancer research over past decades. The

results of this study would serve as a reference guide for current and future research directions.

» Keyword: hierarchical clustering, social network, text mining, thyroid cancer, word cloud
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[I. Data Collection & Methods

2.1 Data Collection
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kr/)ol A "AASHE T1RIER HAlste] FE welth
201813 59 24U}l 2JoFst 23971, 3-8 1070, Abs] e} 771,
AAzhs} 370, wral et 170 & 260709] =w-o] A E)ar
1 gaEdis], oy, g5 5 o gl 158719 wis
A 102709 sl A Al Gz, 71905, 837, 83
A F, AR 55 FEITh

dlol] AdAe] #AH o= 74, 3, 715, EdolE A
o F7MHo R QEl 4, WAl M-S AlFEIY. At
ofofu} 31-f- ALY A9l OlEAR A sigler, A1
(n-grams)?] 75 ©o] 7+ " "2 AZASIIL) vhH && Hwr}
o AR A Aol = kS AR G Tl E(thyroid,
cancer, carcinoma 5)<- APdol A|ASIATE LAY, 2= A

31970¢] dojs} 719 =olA 181709 dolE ATk

2.2 Methods

A &g Ao A HopH = 429 BE U 2F9| 7o
£ AE3GIL 3 AF FAY FAE AR 93], =i
250 23E 7IY=E dideE AgiE f= FEeE
(word cloud)& T8It Y= Sek9-=x A0 AHSH
Tole] NILE FAsh= AlZE o)ty 19l A vEl

T Hol7f A o R AME WY} & dojolu), B T
A= Al = SE9EE A3
T FA Al WskE f4A gekd = ik

Hhd o] 7F AA1E A RT] Q)8 2EUES S X (social
network analysis)S AA3IGItE ©@o 74 FAMIS 7 o

7} B4 = "AE d9o A SAlo| 3 (co-occurrence)dt

i

I~
o

A,

= AeE Fal SHET18]. & dATlA e 7IH=E o] &5t
of AWES Hol= Tag Tl WAE detsla Jvh 5
8] 7} 719 =5 YehllE ==(3, node)9t 719 = 1He] FAE
g WS ristes FAG, linkE FdH= A

oft
oot
|

!
Y
)
N
__‘\2‘
[
N
)
m
__‘\2‘
55
=
T
ko)

(sociogram)< A ,
719=E3 dvpg s A=Y =R aBar FAl0]

Mol o e d



Trend Analysis of Thyroid Cancer Research in Korea with Text Mining Techniques 155

\L]

Fl 719 =7} 79”1
A 719 =Ee] 01
el FAE AAIS
T (unsupervised clustermg)g] il
(hierarchical clustering)& ©]-&3lo] To]Eo
FEA HESSIY AT SR
Z4ste] 7P frAkek JHAE ol Wb
A= A s e
AEE A Ao 2 3 2 dFEshkE W
19, 20]. 1 & & EAdAM = 719=-EA 3
= 74 A S FARI(cosine) A E]
Agapglon U9 Oil-x-ﬂg—g—oﬂ 718 =dd
(ward linkage)& ©]&3td +3< Ell=
Fa%l(dendrogram) &2 AlZ3}sto] Adto] #& 7|9=
gpetslqith. 11 &, o] & wiEoR 7F w39 548 votst
@?Txﬂﬁ
o= Aoié
J,]—

of
o
)

[o
N

M fo
1y
1o

Kol
o
fo
4y 2
HN

1
ol
ol
:<I>1:t
ofl
rﬂ

i®

2

_>|~I_,
m:to

A

o, X
A
o
M

o 1%

N

N 9

oy
o

o,
J

_Etmlo£

o,

to 1o X
o I do
k=
_O,L

)

T,

it

©

= o

L 829 o
Mol > -

(Pearson correlation coefficient)
39 T8 oo} Age] 2 ¢
2 Wol] sk A 7S A

[1l. Results
3.1 General Characteristics

Ann Surg Treat Res
Asian Oncol Nurs

J Korea Acad Industr C
J Korea Contents Asst
J Korean Acad Nurs
J Korean Acad Soc Nurs Educ

40

J Lite Sci
J Physiol & Pathol Korean Med
T

Korean J Adult Nurs

c}-ii

Before 1980s 19380s 1990s 2000s

30
1

# papers

20
1

10

2010-2018

Fig. 1. The number of publications in
domestic journals over time
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3.2 Trend of Research Topics

B 7‘*°ﬂ*1t %—Er 259 X3 719=g BT EH 7
A3t 9 AlgPE ol & AR T gl 19804
o O]ng] EEEGH)I 95 19809t =EE(10H)S 7
5 31 QA gFof B Aol BA oA A L]t
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FE o] FAt

e 1990d ]| E=Folle
ction(d4%), surgery(%), total(FHA), treatment(X]
7), papillary(:f-773%), lymph-node(H¥*=~4), recurrence
(A1), metastasis(He]) F2f @o{7t ol FAsh=d|, 717
Wol] WAstE o}&]l papillary(F-7d¢hel taiA #xd
ol I A of ol i oA a9l Wyl gk =
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Table 1. The number of publications and the average length of abstracts by discipline of the journals

Number of publications Average length of abstracts
) ) Medicine & ) ) ) Medicine & )
Engineering Natural science Engineering Natural science
pharmacy pharmacy
Before the 1980s 0 6 0 NA 98.2 NA
1980s 0 14 0 NA 113.0 NA
1990s 0 17 0 NA 136.7 NA
2000s 0 46 1 NA 143.6 118.0
2010-2018 8 10 0 103.5 114.6 NA
1980s 1990s
parathyroid
2000s 2010-2018

fine_needle_aspiration
whole_body Tc-tetrofosmin
neck feature thyroidectomy
occult NIS central CD97
microcarcinoma treatment cervical
invasionscan |ymph-node deacetylase
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survival metﬂsta8|5 histone
operation
complete papl ary ¢linical
distantDrognosis differentiated
sevariantfactorrateFpg-peT
Nerecurrence grgery
parathyroid, . ~ = °
follicular
clini c:.;,atﬁ*l*g cal  calectin-3
complication r'eoplam 1
thyroglobulin
mediastinum

c ,tolng,

Fig. 2. Word clouds of keywords by decade
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AHAIE) Fo Toi7t ol vebsk=t), o= Al e B deacetylase (&olEstas), CD97 (CDI7 mRNA),
% S Al FAAS, U2 E AHo|, AP&EE Fol Galectin=3 (Galectin-3 ©#Z), NIS (sodium iodide
P FIULYUSE FES 7 01‘3} 20001 el EolobA= symporter mRNA) 5 &4 AA& Yehll= dol7t Yol

whole_body(A4), scan(£=71), FDG-PET(S AR 5244 et J oz Wol nlo] g Zojg o](microarray) HoJE £4

W), Te-tetrofosmin(3€] 8t G AAPEH), thyroglobulin(3} A &) o] FARSS F5T Sl 7IE ofF 9] Wio
ARZFEEY 4232 AA}), fine_needle_aspiration(H 3214 (variant) GA] 23] Ao H ]

AD), cytology(MZEFAL 59 Toi7} Wo] F2gsh=d], 9+ 20103l = quality_of life(g&2] A)olgli= dols F
gk g Ake] Aghs 918k of ] 7HA] ARl gk A Ao R Fxle] BXo] #ek AF7F Hol o] FoiFrt. HAH
Eo] o] GA] Bo] o]FoHEE & 5 vk &0} occult(F “ol 2 anxiety(£9¢}), depression($-8)% Bo] A&E AT
Z/deh), microcarcinoma(M4Y), size(7]) 59 HolEs T3 therapy(X1H), iodine(2.2.E), radioactive(AH32)),
3l o] FAlel g 5] EY o wAlstaL A A o] education(1%), self(A7h), test(FAAD 59 ©ol7} A5+ 2~
2] 2 A o wHo] TURINSS 5T 7 otk 1 AL wFolrel, e AP Axo gk R
3k prognosis(¢ll$), factor(2.2)), survival(A<E), rate(R]), 9 W Ay 2E)a AR gk ygo] wol HEH o]
clinicopathological( ¥ 2leH4)), feature(5%) 52 ©of s & 4 doh aga di =74 HIF-1_alpha(HIF-
E2 A& (survival analysis)e] ol o]FoH&S & 1 o) FE A AF7) o]FolH S-S & 4 St
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3.3 Associations between Terminologies o, 5 2010-2018). & Aelx] A%k Avbe} vk HH
B Ao adEY T} AEH FHREAL o435} & AT 4 s, 20009 el B AEe] B F
gt =5 220 ¥oty 719 7F GAS A A A2 ZeE vhE 2010 tjell = $abe] B4, WS 2
FA MEYAS T, 45 dAA0] B dojss ¢ e FAO] tig At Seigles o ¢ glvh
Asfslaa} dt) o= Ea FA Ao A Ay F Ak o 2 Y ELFE papillary(F- 73S TAHOE ¢}
A Ee1E sotd S 9g Aotk ke Ageg g G AT FASe] n=A ddHe o= Fejel, ojeh
oR @ 2AVEYD BAAIN} 2 3o AAEA g =2 AR 4] F(QOL of patients), Zob AL
(2)9] YESIE RE 7)9=2 gatow 3w, 3y (b) (pediatric thyroid cancer), Ali&3Hredifferentiation) 5°]
o] YIES A= A7 091 A (vertex) 3t 7|7 1 o8] FAlol 2Fe] YRtk 53] g (h)e] e MESIE
NA(edge) 5S AAT 4671¢] goluhs tiaoz g 71ust AR, xpe] o] A A FA7E vlaA] F 5HARL o
Y ES]Folt}, Zhzte] gojof tisiA AlgE 54 wiwE 3 Je FAgstae vk oldd Ade oy 49 oy
ol3t 3 714 wol Lpehd A2 dhedataal AAe] ML o (dendrogram)ell A &= #1& 4= glok, WHradle v vE
2] Ao 104 @) A Ae a2 29) YuFapeso] Al el ke 4679] BolE tlde= ] frAH=(cosine

I Fdetrh(E=: 1980 d, 5= 1990, & 2000

similarity) 9} =8 I (ward-link method)& AMHE-3F Az}
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Fig. 4. Dendrogram from hierarchical clustering of keywords with cluster annotations

Table 2. The top correlated words with specific main terminologies

Text type Top five correlated words
) Keywords total, subtotal, complete, complication, pain
thyroidectomy
Abstracts complete, total, transient, morbidity, permanent
) ) Keywords iodine, therapy, information, satisfaction, severe
radioactive
Abstracts iodine, therapy, attention, coping, content
) Keywords distant, brain, lymph—-node, bone, mediastinal
metastasis
Abstracts distant, lymph—node, cervical, organ, risk
Keywords whole_body, FDG-PET, thyroglobulin, 18F-FDG, PET/CT
scan
Abstracts whole_body, specificity, Tc—tetrofosmin, discontinuation, T4
fact Keywords prognosis, rate, survival, progression—free_survival, elderly
actor
Abstracts prognosis, univariate, multivariate, independent, entity
quality_of_life Keywords depression, self, concept, fatigue, structural
Abstracts stepwise, data, depression, intervention, regression
ojt}. o]& HH At 4ke] do] M| & o] FaL glo o WA @ %1(factor)S o], A=8H4 AAeL o] les
o, YA FAEL sfe] & Ao &3k o] Folle 5 b AL, oS, FAPNEE, AW, ohiag YA
= 3 E, A, dol, 2703 Al ZAL, WAk AlEE, Bo] AR AL Sltk
BERA, vho] A zoldlo] 24 B FAZo] Eahech 1
Mool LA E 20109 o]TE y|dog I W3y} 9l 3.4 Statistical Methods Used Over Time
Ao & 7 e, ool A S F4 B A= 259 Uoi= dojES vy oz Fol ARy
23& FAGH o] Folle Ao BX74A] argstal vk A 71HE %‘ﬁ%iﬂ Ath EE wmaollM ARE BE EA
E 200, A2 253 719 =E oo R o, AR A 7ol 2Fe AFE A F& A7) whiel, e A
a oo} 7 FAWATE & BoES HolFaL gk 1 2hil H7)= 01%\3} Aeh & 3ol ®zo], FAAQl EAA
Z YRS AuEd thyroidectomy(BAlE)S ¢4 9, + el o §lo] statistical(BA12]), p_value(p#b)Ehs T
S, AN, G, FHF, 2B 2L Goloh ¥ 4 ¥ ST 497t Bol ASH BAH A e Ar v
HIAE Holal 9lth metastasis(Ho)w A HXH, T4 otsl7lell= a7k qlvh whabs] AdAnkAQl Ajdpd FAwE A
T HIEE W, o, 24 T A 0] doe} Wol 2ol gl HEE= o o9& Faxt gty Fo FAA 7IHS UE=
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Table 3. Frequency of appearances of statistical related terms in abstracts

Before the 1980s 1980s 1990s 2000s 2010-2018
p_value 0 0 1 13 6
statistical 0 0 2 4

Chi-square 0 0 2 1 1

Fisher's_exact_test 0 0 0 1 0

t—test 0 0 0 0 2

t_value 0 0 0 1 0

pre—post_test 0 0 0 1 2

Duncan’s test 0 0 0 0 1

Sheffe_test 0 0 0 0 1

one—way 0 0 0 0 2

ANOVA 0 0 0 0 2

Pearson 0 0 0 0 3

Cox 0 0 0 1 0

log-rank 0 0 0 4 0

multivariate 0 0 0 5 0

univariate 0 0 0 5 0

regression 0 0 0 1 4

stepwise 0 0 0 0 3

Wilson_and_Cleary_model 0 0 0 0 1

structural_model 0 0 0 0 1

confidence_interval 0 0 0 0 1

# papers 6 14 17 47 18
$o15 MAslel o golFo] Aok} AF SskEA Al AFH dulucks se) 4¢ neld AEE Askw Yk =Y
R AR A3t 1 34 AAEA Sltt Feel 54 FEUE Folal T F MR =R E ASA 0% Fst
£ 1980t o]t 1980 ] =l M e HAE S & 2] AL ATH21]. ol2f g e ddtell gk el Alzt 9 2159
o7} g R 25| 53814 geths Aolrh H 24 1990 sk A Aol ARAS QS mRl Alo= vEpsith 1
Aol AR =Fo|A FholAl HA(Chi-square test)S Al Aot A T =g g o R Y2E uloldS 285k A3,
£35S 1 4= k. 20009 He] EojA= AAEEA Sl AR B 959E Ul8-2 1990d o]l EojA 7 1zlE
o] FjH o Wol AlgE o, 7|et FtolAlw HA, 94 &3 Acke] 7] Xdelels FAPE A HEHC] ERIF
o] A& A (Fisher's exact test), T-34 5] AFEE A} . 2000 el &= E2 AFE0] thFet AR APE A=),
2010t = Q.8]e] AERA Bt By Me 3984, 53] 58 vk 2 ofe] HES 283 AAPPH Y g
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