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ABSTRACT Objective: In recent years, with the rapid growth of biomedical literature, a lot of hidden rules and new knowledge
buried in it. The text mining technology used in the biomedical field can be integrated and analyzed on massive biomedical literature, so
as to obtain valuable information and raise awareness of biomedical. In this research, bibliometric method will be used to analyze text
mining in biomedical field in China from 2004 to 2013, in order to provide references for the further study. Methods: Corresponding text
mining references in the biomedical field, which had been published formally in China, had been searched and selected, respectively from
the annual changes, regional distribution, research institutions, source journals and research fields. Result: Biomedical text mining
literature of China overall upward trend, mainly concentrated in the application of data mining algorithm and text mining technology in
the field of TCM and systems biology. Beijing, Shanghai and Guangdong were in the leading position. Conclusion: Compared with other
mature research subject, the text mining technology in biomedicine is a new territory in China. But the domestic research on it is
constantly improving and a number of core research areas, institutions and direction are initially formed. The deep study of it will inject
new vitality in the development of the biomedical field.
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Table 1 Annual distribution of Articles

1d(x) Year AN CN(y) IN
1 2004 5 5 5
2 2005 5 10 6
3 2006 13 23 11
4 2007 16 39 12
5 2008 33 72 31
6 2009 44 116 34
7 2010 58 174 39
8 2011 62 236 40
9 2012 69 305 40
10 2013 84 389 41

AN BERXHE:; CNXBHARE; NBFS5RIMRARNEEE,

Note: AN: annual number of articles; CN: cumulative number of articles; IN: Institute number.
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Table 2 Top 10 most productive institute of articles

Id Institute TP(R) FP(R) CP(R)
1 Chinese Academy of traditional Chinese Medicine(d1 [E /1 E Rl =£F7) 61(1) 32(1) 55(1)
2 Lanzhou University(2 } k%) 41(2) 3(9) 38(2)
3 Southern Medical University(F 75 ERIKZF) 26(3) 25(2) 7(6)
4 Shanghai University of Traditional Chinese Medicine(_t g+ EZ5 K ) 30(4) 8(7) 29(3)
5 Dalian University of Technology(XZEIE T k%) 24(5) 23(3) 2(9)
6 Beijing University of Chinese Medicine(Jt T EEZ5 K ) 17(6) 10(5) 12(4)
7 China Medical University(d B Ef} k=) 14(7) 13(4) 2(9)
8 Fudan University(5 B & 2%) 10(8) 9(6) 3(8)
9 Guangzhou University of Chinese Medicine(J™ i f EZ5 K =) 9(9) 6(8) 7(6)
10 Henan University of Traditional Chinese Medicine(iA] & H E %) 9(9) 3(9) 3(5)

TP A R SR FP AR IEA 8 — R LA T & RS CP izl 5 MMM S 1ER RITHEG R HEEo

Note: TP:the number of total articles; FP : First author articles ; CP: corresponding author articles; R: rank.
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Table 3 Top 10 most productive journals with the number of articles

Id journals TP Percent ratio( % )
1 Chinese Journal of Experimental Traditional Medical Formulae (FA[E 236 FFIFZE) 17 43
2 Journal of medical information([EZ{5 B FZE 9 23
3 Modernization of Traditional Chinese Medicine and Materia Materia-World Science and 9 23
Technology(t FEIZEH R -- HEHHK L)
4 Chinese Journal of Basic Medicine in Traditional (HE R EREMEFSE) 7 1.8
5 Chinese Journal of Medical Library and Information Science( £ E ZE H{FHR T E 6 1.5
6 Chinese Journal of Information on Traditional Chinese Medicine(H [E fh EZ5{5 B2+ %) 6 1.5
7 Computer engineering(F+ &4 LF2) 5 1.3
8 Chinese Journal of Biomedical Engineering(F B4 ¥ EF T EFIR) 4 1.0
9 Chinese Archives of Traditional Chinese Medicine(H % g1 EE 25 7)) 4 1.0
10 Liaoning Journal of Traditional Chinese Medicine(iT 7 EZK) 4 1.0
TP X EATI R S B8
Note: TP:the number of total articles.
® 4 RREVMESFTU X AISTE X TR H IR REFH 20 N XEF
Table 4 Top 20 most frequency of author keywords used in articles
Id 20Keywords Number Percent ratio( % )
1 Text mining(3L A4Z53E) 164 38.7
2 Bioinformatics(4 #1185 B %) 40 9.4
3 Information extraction({5 2 fHEY) 27 6.4
4 Data mining(##E1Z18) 25 5.9
5 Gene chip(EEEFr) 23 5.4
6 Data slicing algorithm(¥#5 > B &%) 20 4.7
7 Traditional Chinese Medicine(#124) 19 4.5
8 Syndrome(fE{%E) 16 3.8
9 Western Medicine(7525) 14 3.3
10 Text classification(3Z 24 2) 13 3.0
11 Machine learning(#1285 >]) 13 3.0
12 Drug law(FAZ4#1#E) 12 2.8
13 Protein protein interaction(F/ B R EER) 12 2.8
14 Knowledge discovery(%1i2 & ) 11 2.6
15 Feature selection($F{Ei%E##) 11 2.6
16 Named entity recognition(#y 4 SE{ IR 51) 10 2.4
17 Natural Language Processing( B #A1E = 4bIE) 10 2.4
18 Gene expression profiling(EF FKix i) 10 2.4
19 Database({#E &) 10 2.4
20 Support vector machine(Z# EI=EH1) 10 2.4
h s 9.7 F SCRE I 5 55 K BO& 2008-2013 4F, J SCHRAY " PR3

MOCHRAFBE e R TR ,2004-2013 AE AN PR 22 GUEOCAR KM AR RSOGOy 58.3 Fif o vl 11U 757 ] LAFHEN , £6 K
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Table 5 Top 10 most frequency cited articles

Id Article name Author Institute Literature sources Year  Times cited
. The Key Techniques Researeh on TextMining(3Z Chen Xiao Fudan University Fudan University 2005 0
AT RBREATR) (BRBR) (EEXH) (EEXH)
Development of a TextM ining System Based on New Technology of
China Medical
the Co- occurrence of Bibliographic Items in Cui Lei, et al Library and Information
2 L Databases(SC kR b4 B & B B University S 2008 36
iterature Databases k £ 1R = B4t &, . ervice
N ) (FEEMKZ) i
MEZWRENF L) (RREHBERIEAN)
Parallel Algorithms for Approximate String Zhong Cheng, et University of Science
Journal of Software
3 Matching on PRAM and LARPBS(PRAM #A al & Technology China . 2004 26
- o - . . (1R
LARPBS ## % i3S LR HATH %) Coiliey) (FERFREARKEFE)
Modernization of
Traditional Chinese
Based on Text Mining Techniques to ExPlore Chinese Academy of o )
Medicine and Materia
Medication Regularities of Diseases Treatment ~ Tan Yong, et al traditional Chinese ) )
4 i . . . - Materia-World Science 2010 23
with TCM(F i LAEZ I RIRE P EA BT (BE%) Medicine
B FIZS L) (REREMNER) o o
VeSSBS0 KA R N
(HFRBERER --HE
HMKAL)
Wang Harbin Institute of Journal of Chinese
Research and Development of Biomedical Text . )
5 Mining(4 41 2 A RBUBF R SR Hao-chang, et al Technology Information Processing 2008 21
1ning| == 21 JT = . . S
(Eis5%) (FERIET AR E) (PXERFR)
Chinese Journal of
An Introduction to Protein-Protein Interaction . Biochemistry and
o Yu Xing-Yu, et Zhejiang University(i#ft :
6 Database and Its Application(Z&E BB E{EH (B EE%) k) Molecular Biology 2008 20
* al(eR =) AT -
HiRERHENA) (hEEHLESSF
EWFIR)
) o ) ) Complex Systems and
Knowledge Discovery in Biomedical Literature: B N ) )
N R Zhou Xue-zhong, Zhejiang University(#f Complexity Science
7  Survey and Prospect( 44 E F 3L Bk F11R & TN N . 2004 19
s N cta(AEB%) LK) (BERRE5ERER
FRITRRED) .
F)
g Issues in TCM Text Mining Zhou Xue-zhong  Zhejiang University(i#ff Zhejiang University 2004 18
(XAEZREFEHHHE TR ATHR) (AZR) IKEF) (I KZ)
) ) o ) Chinese Journal of
Regularity of Chinese and Western Medicine Chinese Academy of
Experimental
Application for Chronic Hepatitis B with Text ~ Tan Yong, et al traditional Chinese
9 . . . o Traditional Medical 2011 14
Mining Technique(F i X KSR ARIREH A (BB%) Medicine v 1
ormulae
R IRE BRI ER) (FEHPERFR)
i=}ig R -+ .
(PEKRBAFFRE)
East China University
1 Botanical Knowledge Acquisition from Text( Luo Bei, et al of Science and Computer Science(it& 2005 14
XA IR EGEYI AR AT R R) (FN%) Technology HLFRLEE)
(EFEIKRZE)
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HIUR , 3 18 T 1 SCAS 42 B 5 AR A A 9 16 2 s ) o ] S 22 DA
R R TEA LR o 32 o TE I W Sk - B F) O B
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(SCAGr 26 JEBU AT AR B A IS ) FSCA 2 i B R A P BR 24
U (I PR 5245 AR G AEAR 223 204 45 ) LU R R Ge A )
U CIEAGE A " Al RE TR L 851 SO AR A5 ) BT R o K
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