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Quantitative Measurement of International Collaborative Participation of Chinese Cities in

the Basic Research of Pharmacology and Pharmacy
CHEN Juan',YUAN Yi?,PAN Lizi',OUYANG Zhaolian'

(1. Institute of Medical InformationChinese Academy of Medical Sciences .Beijing.China 100020; 2. Peking University Health Science Center Beijing.China 100191)
Abstract: Objective To quantitatively measure the international collaborative participation of Chinese cities in the basic research of
pharmacology and pharmacy. Methods The pharmacology and pharmacy basic research — related papers published in China from
January 2021 to August 2023 were searched by the Web of Science. The information on publishing institutions and cities was extracted,
the quantity and proportion of international collaborative papers published by the top cities and institutions in terms of publication
quantity were calculated, a global collaborative network was constructed, the degree, weighted degree, closeness centrality, betweenness
centrality, and clustering coefficient of these cities and institutions in the international collaborative network were calculated. The
technique for order preference by similarity to ideal solution (TOPSIS) method was used to consolidate the above indicators into a
comprehensive indicator for comparing the importance of different cities and institutions. Results Beijing, Shanghai, and Guangzhou
consistently ranked in the top three nationwide for the quantity of international collaborative papers and TOPSIS scores over three
consecutive years,followed by Nanjing, Hangzhou, Wuhan,and Chengdu. Shenzhen had the highest proportion of international collaborative
papers among Chinese cities except for Hong Kong,Macao,and Taiwan,but lacked the institutions with notably outstanding performance.
Suzhou and Xi’an showed a consistent improvement in TOPSIS scores in recent years. Zhejiang University, Fudan University, Capital
Medical University, Shanghai Jiao Tong University, Guangzhou Medical University, Peking University were the institutions with relative
better international collaborative performance. Conclusion There are significant differences in the participation of different cities in
international collaboration in pharmacology and pharmacy research in China. Notably, Beijing, Shanghai, Guangzhou, Nanjing, Hangzhou,
Wuhan,Chengdu and Shenzhen exhibit prominent performance,while Suzhou and Xi’an are also on the rise.

Key words: pharmacology and pharmacy;social network analysis;international collaboration;basic research; quantitative measurement;
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Fig.1 Quantity and proportion of international collaborative papers of the top 20 cities in terms of SCI paper quantity in the field of

pharmacology and pharmacy in China (from 2021 to 2023)
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Fig.2 Quantity and proportion of international collaborative papers in the top 30 institutions in terms of SCI paper quantity in the

field of pharmacology and pharmacy in China (from 2021 to 2023)
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Tab.1 Evaluation indicators of the importance of top 20 cities with larger quantity of publications in China in SCI paper collaboration

in the field of pharmacology and pharmacy
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BISIS 127 860 0572 0.004 0.3 0.243 7 12003 kE 1292 200 1445 0.621 0.031 0.205 1.000 1
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% 33470 616 0.537  0.000 0.376  0.118 16 B 341 126 609 0.568 0.008 0.273 0.357 6
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2022 &FE 2506 283 2956 0.696 0.024 0.264 1.000 1 X#% 318 8 379 0.540 0.003 0.369 0.168 14
LB 1802 233 1996 0.650 0.014 0.284  0.666 2 k298 66 272 0.516 0.001 0.471 0.052 18
FOH1560 194 1794 0.618 0.010 0.304 0.521 3 B 214 104 295 0.555 0.007 0.278 0.265 8
@% 1233 171 1272 0.601 0.007 0.310 0.38 5 AR 261 69 217 0.530 0.002 0.424  0.077 16
A 938 225 1085 0.644 0.012 0.316 0.470 4 i 256 71 244 0.520 0.002 0.402 0.082 15
AAE 904 195 911 0.619 0.008 0.363 0.341 7 M 256 62 249 0.518 0.001 0.449 0.040 20
AR 837 128 752 0.572 0.003 0.365 0.184 11 &k 230 84 379 0.543 0.005 0.283 0.219 1
B 622 162 1042 0.595 0.007 0.309 0.315 8 & 215 66 245 0522 0.002 0.411 0.069 17
Bl 567 100 644 0.554 0.002 0.419 0.062 16 @8 198 62 191 0.519 0.002 0.426 0.048 19
X#E 546 106 628 0.558 0.002 0.395 0.08 15 FM 196 105 327 0.554 0.006 0.300 0.244 10
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Tab.2 Importance of top 20 institutions with larger quantity of publications in China in global research collaboration in the field of

pharmacology and pharmacy

" h - ﬁw PR #ity oAb M TOPSIS M " i - ﬁi% PR #Ey e M TOPSIS M
(%) o sl R BRY) B4 (%) S sl R BN B4

W HkE B 47100 33 0546 0.006 029  0.612 5 AFEAXE M 34 9% 290 052 0.005 034 036 12
BEREXE O ORE 42 1 4 050 0014 0240 094 1 FRPESKE M 21 88 300 0.5 0.004 038 0289 14
FHEARE kR 49 15 46 057 0010 0255 087 3 ARPEARE A7 30 10 0502 0.002 0367 0177 16
fBk% BEOO05 134 4 050 0013 0.6 099 2 EEPEARE LR O30 T2 47 0504 0.0 0404 018 17
PEERAEE AT 48 106 340 0545 0.006 0.290 0612 5 REPESKE AT 299 72 268 0.506 0.002 0415 0001 18
m)l k% AA30 112 28 0554 0.008 0306 0.9 7 AREAKE A7 299 9% 30 054 0.005 0331 0300 13
PEAMRKE AT 36 8 29 058 0.04 037 0409 12 ANk B9 140 290 055 0.012 0219 0461 9
LIP3 O35 105 40 0545 0.005 0303 0556 9 rEK% AF 26 130 369 0568 0.02 0.8 0510 7
ERAKKE KU 0 10 287 0.550 0.007 0303 0557 8 BREAKE  BH 6 66 19% 0.9 0.002 0417 0.000 20
Pk kP37 17 88 0560 0.009 0.28 0.646 4 RREAKE AR 0575 194 0512 0.002 0.42 0.066 19
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