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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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[1l. Results
3.1 General Characteristics
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Fig. 1. The number of publications in
domestic journals over time
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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
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Fig. 2. Word clouds of keywords by decade
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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
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clinicopathological( ¥ 2leH4)), feature(5%) 52 ©o eS¢ g doh 283 di =74 HIF-1_alpha(HIF-
E2 AEE Y (survival analysis)o] Zo] o]FofxeS & & 1 o) ¥ g AT} o] FolHSS & 4 Sk
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3.3 Associations between Terminologies
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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 A0l doje} Wol 2ela gl HEE o o9& Faxt gt F8 FAA 7IHS UEhi=
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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,
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