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ABSTRACT

Objectives : This study aimed to analyze the trends in research and development projects related to herbal medicine
and natural products in the field of traditional Korean medicine (TKM) over the past 20 years.

Methods : Research projects were identified using "Korean medicine" as the subject heading in the National Science
and Technology Information Service. The included projects investigated Korean medicine, natural products, or were
related to the TKM industry. Data pre-processing and network analysis were performed using Python and Networkx
package, and the network was visualized using the ForceAtlas2 visualization algorithm.

Results : 1. Over the study period, 4,020 projects were conducted with a research budget of KRW 835.2 billion.
Seven institutions performed over 100 projects each, accounting for 2.4% of all participating institutions, and the
top 10 institutions accounted for 58.9% of total projects.

2. Obesity was the most frequently mentioned disease-related keyword. Chronic or age-related diseases such as diabetes,
osteoporosis, dementia, parkinson's disease, cancer, inflammation, and asthma were also frequent research topics.
Clinical research, safety, and standardization were also frequently mentioned.
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3. Centrality analysis found that obesity was the only disease-related keyword identified, alongside TKM-related
keywords. Standardization, safety, and clinical trials were identified as central keywords.

Conclusions : The study found that research projects in TKM have focused on standardizing and ensuring the safety of
herbal medicine, as well as on chronic and age-related diseases. Clinical studies aimed at verifying the effectiveness
of herbal medicine were also frequent. These findings can guide future research and development in herbal
medicine.

Key words : Korean medicine, Network analysis, National Research and Development Projects, ntis, Traditional Korean

Medicine.
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Table 1. The total number of research projects and the sum of research expenses (KRW) per year

Year

No. research

Sum of research

No. research Sum of research

Year

project expenses project expenses

2002 61 9,036,000,000 2013 178 41,645,389,606
2003 84 10,341,000,000 2014 212 50,488,909,500
2004 82 12,487,000,000 2015 235 58,153,235,903
2005 114 24,592,000,000 2016 280 59,291,163,300
2006 100 21,367,000,000 2017 320 59,969,449,609
2007 118 29,065,000,000 2018 335 58,581,093,324
2008 110 25,851,250,000 2019 318 49,396,321,110
2009 105 32,682,000,000 2020 296 53,059,098,500
2010 138 40,387,163,000 2021 313 56,378,358,000
2011 133 37,922,817,000 2022 303 63,415,938,000
2012 185 41,187,156,370 Total 4020 835,297,343,222
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Table 2. The number of research projects by institution

No. of research
projects

Name of institution

No. of research
projects

Name of institution
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Table 3. Frequency of research project keywords during the study period

Rank Keywords frequency Rank Keywords frequency Rank Keywords frequency
1 aref 440 11 & 85 21 24 50
2 QeFA A 361 12 a4 81 22 A]u 48
3 el 278 13 A 71 23 =9 47
4 Steojst 237 14 2 nAgE 68 24 71w 46
5 A= 166 15 nUEH 60 25 L a 46
6 Hjul 164 16 shar 56 26 glo] e H|o] A 45
7 ARAE 145 17 ds 54 27 %4 45
8 Aok 139 18 mEAF 54 28 e 24 45
9 EE3} 104 19 Ty 52 29 FHuY = 43
10 A 99 20 =05 52 30 BEE 43
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Table 4. Research project keyword ranking by year (2002-2011) based on frequency

Year
Rank
an 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Loogepl @em) @b wemd weRd weR weRl weR A% A%
2 Eili Eili SHEA gtof Eisli Ay ok Ay ok WA w1 =
3 SHOFAIA] ST FHFAIA A AR FAA AFAHA d 4 4
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Table 5. Research project keyword ranking by year (2012-2022) based on frequency

Year

Rank
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Fig. 1. Network analysis of keywords for the entire study period (2002-2022)

Table 6. Keyword network centrality analysis results for the entire research period

Rank Degree centrality Value Betweenness centrality Value

1 etef 0.1354 gtk 0.2105

2 Elsied] 0.0982 ek 0.1622

3 SroFA|A] 0.0866 groFA|A] 0.1210

4 gro)et 0.0793 2tolst 0.0961

5 A= 0.0589 A= 0.0777

6 |t 0.0439 H] 0.0398

7 BE3} 0.0348 A 0.0329

8 AT 0.0336 EE3} 0.0321

9 AY ok 0.0267 Aok 0.0298

10 e 0.0261 erAAd 0.0254
A 35 A 7I9EQ] ger, kA, frekAlAl, & TT 50l EEHH. Wl T4l w2 JHlER
o, HIE 5] SIS Addeln R W) F, SR, WARE, AR So £E
Hi 20029 dpAe] Hd7IREE Wexd, At w3t oefo] thE sfioll HIs| SolstA yEht 719
HAABE type 1 hypersensitivity, &2], 2], ¥3E, 2 AzpdA, olitsks 59 71Y=rt ZEE 3l
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Table 7. Keyword network centrality analysis results for the research period (2002-2004)

2004¢ AF7}7 ]
o] Al

59 9t 94 A

APEE 5

a4 F1gEs 200399 Bt
SAstgon], Fulels Bag,
BAY Sol MEA =EH olglel ),
4 YR 2559,
o] e AYER 20030 olo] AR
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siA Sdster, ofd, #dA o 7I9=Tt

Degree centrality Value Betweenness Centrality Value
ghoFA] 0.1508 groFAA] 0.0530

grof 0.1229 aref 0.0439

SRR A 0.0950 54 0.0424
Hoxd 0.0670 Helzxd 0.0198

2002 x5 0.0559 ghoFay 0.0197
T 0.0503 e 0.0099

A7 gt 0.0391 A7 A o A g 0.0063
type 1 hypersensitivity 0.0391 w5 0.0029
SR 0.0391 AR A 0.0005

A4 0.0391 o|4kal=}; 0.0002

grof 0.1321 ghoFay 0.0347

ghokAy 0.1057 Holzxd 0.0336

SHeFA A 0.0792 aref 0.0326
HAxd 0.0566 groFAA] 0.0298

2003 Ela 0.0528 qeE 0.0085
gropAf 0.0415 w5 0.0070

g 0.0415 A2} 0.0057

2% 0.0415 FUtEAEE A 0.0057

qg 0.0415 Ela 0.0045

R 0.0415 A7t S A 0.0035

gref 0.1700 gkof 0.1273

groFA 0.0688 Ap7hH o H ) 0.0674
groFAA] 0.0688 groFAA] 0.0569
FotEATE Y 0.0607 HAxA 0.0504
2004 271 0.0607 ghoFay 0.0453
27 gt 0.0486 oF 0.0375
w4 0.0486 =05 0.0245

oF 0.0445 T 0.0199
=55 0.0405 FIAE 0.0169

A A 0.0364 FotE| AE A 0.0154
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Table 8. Keyword network centrality analysis results for the research period (2005-2007)

Degree centrality Value Betweenness Centrality Value

FHoFA) 0.1485 ghoFAy 0.2431

gkef 0.1441 gHoF 0.1728

grojst 0.0764 Ay oF 0.0953

SHoFA| A 0.0546 gtolst 0.0743

. Aot 0.0480 AIAIE 0.0610
2005 _

= 0.0480 Z]uf 0.0519

<2t 0.0480 AR 0.0510

Ale1z] 0.0480 SHoFA| A 0.0510

Az 2 Zof 0.0480 I35 0.0500

AE 0.0480 A 0.0496

Eislel 0.1104 gHorzy 0.0491

iy 0.0614 A 0.0278

SHoFA| A 0.0614 Eisly 0.0224

A2 0.0399 =5 0.0205

2006 Ay oF 0.0368 & 0.0163

TEAYE 0.0368 Aok 0.0119

Ak} 0.0368 TEAY 0.0075

4] 0.0368 A& 0.0075

iy 0.0368 groFAA] 0.0071

SFABAEN 0.0368 ikl 0.0050

Eisll 0.1435 Eisll 0.2263

Ay oF 0.0694 RgoF 0.1420

ghoF 0.0574 i 0.1184

SreFA Al 0.0478 SHoFA A 0.0998

2007 TEE 0.0383 =g 0.0971

71548 AE 0.0383 Eisly 0.0924

Eiacly 0.0335 S 0.0870

i 0.0311 71578 A& 0.0802

=g 0.0311 sy 0.0625

SIS YR 0.0311 o o] Ef Hjo] A 0.0357
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2008 AHAS] Y 7= ool SR 74 59 7= MR 9 SHA 719ER B
v A 5o Ao w9 71=0t oA SIS st "zl FAHA ZIMERE FARAW, A,
o, olefo Fu&, A Fo Y= M= A A, K, 7194E 59 7190t el SSieH
244 719z SAstth i 244 7YERE 20109 A7pAle] S ZlHles 2, deh g9, o
Hgto] deh ¥l 719Er oA S, A, s71eAtelel, AF, ey 59 719E7 9 4
Su4, B, 54 AF 5o /1957 549 A 9= AEA SASET o) 44 A9ee
ct. Zdf, Hgto] ThA] FAGIoH, d=stolmry, et

2009 AFHA o] A 7|9 == 2008 o] o]of <F 5o A9 o 9=t MEA S o€l
Aol A&shA SR, olefo] FARAW, & a8, #8535 59 7197t Sk
Table 9. Keyword network centrality analysis results for the research period (2008-2010)

Degree centrality Value Betweenness Centrality Value
ghokAy 0.1725 ghoFay 0.2697
AYoF 0.0735 SrerA A 0.1380

ek 0.0671 AJof 0.1373

SHeFA A 0.0639 H|qt 0.0939

9008 2oy} 0.0447 FIAE 0.0875
1hs]y 0.0383 P 0.0839

4] 0.0383 84 0.0826

FEE 0.0351 Hho] 0.0708

Eiacly 0.0351 ghojst 0.0660

¢4 0.0351 71578 A& 0.0521

grerzy 0.0843 AEAH 0.1326

AEAH 0.0702 ok 0.0914

ghof 0.0534 k(e A A 0.0887

Sl 0.0506 A 0.0733

9009 SHFAA| 0.0478 grek 0.0590
FAEAH 0.0478 4 0.0557

Aok A A 0.0449 oA A 0.0541

484 0.0365 A& 0.0506

Kkl 0.0337 &= 0.0499

d4a= 0.0337 7|94 E 0.0437

Qref 0.1871 ghof 0.3654

2rerzy 0.0791 2] v 0.1462

2oy e} 0.0791 SHoFA A 0.1135

e 0.0647 g 0.1130

2010 e} 0.0504 ghoFay 0.1043
Rl 0.0504 o =stolmHy 0.1000

etz EAre] o 0.0504 ghost 0.0792
& 0.0504 el 0.0491

2ot 0.0504 H|qt 0.0490
3 0.0504 BE3} 0.0462
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o oft FN

Table 10. Keyword network centrality analysis results for the research period (2011-2013)

Degree centrality Value Betweenness Centrality Value
ghof 0.1634 grek 0.2552
grerzy 0.1024 grekzy 0.1575
ghost 0.0927 SrorAA| 0.0942
AN 0.0610 vrg 0.0727
2011 SRR A| 0.0537 T 0.0697
T}5}3} 0.0537 EE3} 0.0687

et 0.0512 gtejst 0.0643

R 0.0512 a3 0.0610
W) EARR]St 0.0512 AgoF 0.0515
+E 0.0512 =94 0.0446
grerzy 0.1404 Elely 0.1987

Elel 0.1373 ok 0.1704
ghost 0.0749 BE3} 0.0947
BE3} 0.0702 SrorAA| 0.0850
9012 AAE 0.0702 gro) gt 0.0803
SRR A| 0.0671 HAE 0.0672
AEAH 0.0421 H|qt 0.0650
H|qt 0.0421 org 0.0636

= 0.0406 Z0ES 0.0579

g 0.0390 AIAE 0.0557
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Table 11. Keyword network centrality analysis results for the research period (2014-2016)
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Degree centrality Value Betweenness Centrality Value
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Table 12. Keyword network centrality analysis results for the research period (2017-2019)

Degree centrality Value Betweenness Centrality Value
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Table 13. Keyword network centrality analysis results for the research period (2020-2022)

Degree centrality Value Betweenness Centrality Value
Elel 0.1481 Elely 0.2513
qrojst 0.1135 gro) gt 0.1857
SreFA Al 0.0869 greFA Al 0.1131
AdE 0.0494 A 0.0639
9020 _‘ﬂ]?i 0.0454 f‘ﬂ = 0.0632
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AEAH 0.0355 Yok 0.0558
Elele— 0.0346 H|W 0.0387
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