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Correlation Analysis of Altmetric Indicators and Bibliometric Indicators with Citation

Frequency of Highly — Cited Papers in Synthetic Biology
PAN Lizi' ,LONG Junyu’,YUAN Yi#,CHEN Juan',OUYANG Zhaolian'
(1. Institute of Medical Information,Chinese Academy of Medical Sciences,Beijing,China 100020; 2. Peking University Health Science Center,Beijing,China 100191)
Abstract: Objective
highly — cited papers in synthetic biology. Methods

To investigate the correlation of altmetric indicators and bibliometric indicators with citation frequency of
Papers related to synthetic biology in the Web of Science were searched on
June 21,2023, and highly — cited papers (with the top 1% citation frequency) were selected. At the same time,the impact factor
of Journal Citation Report (JCR) was obtained by the above database and taken together with citation frequency as the
bibliometric indicators, seven indicators such as Altmetric score and Twitters were obtained by the Altmetric official website as the
altmetric indicators,and the indicators with data missing ratio over 20% were excluded. The annual publication quantity of highly -
cited papers in synthetic biology was analyzed, and the correlation of each indicator with citation frequency was analyzed by the
multivariate and univariate regression models. Results A total of 100 highly — cited papers and six indicators were included,
including two bibliometric indicators (citation frequency and JCR impact factor) and four altmetric indicators (Altmetric score,
Twitters, Mendeley and Patents). From 1999 to 2021, the publication quantity of highly — cited papers in synthetic biology first
increased and then decreased, with a large quantity published from 2011 to 2015 (51 papers). The multivariate regression model
analysis showed that the Altmetric score, Mendeley and Patents were significantly positively correlated with citation frequency, while
the JCR impact factor and Twitters were not significantly correlated with citation frequency. The univariate regression model analysis
showed that all variables were significantly correlated with citation frequency except for Twitters, among which the JCR impact
factor was weakly correlated with citation frequency,and Mendeley and Patents could explain 90.0% and 85.6% of the variance of
citation frequency respectively. Conclusion Altmetric indicators can reflect the influence of the papers to a certain extent,but the
JCR impact factor was weakly or not correlated with citation frequency.
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Tab.1 Data missing of each indicator (%)

J5 A5 B R W AF B R
IR 0 Mendeley 0
JCR % A -F 0 Patents 10. 25
Altmetric #F 4~ 0 Blogs 38. 46
Twitters 18. 80 Weibo User 96. 58
Facebook Pages 61.53
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Tab.2 Descriptive statistics of included indicators

FAF wAME Rk P& CRHME
AR 227 6 195 302 431
JCR ¥ A AT 0. 66 13 3 5
Altmetric #F 4~ 2 1209 30 109
Twitters 1 1078 23 64
Mendeley 13 9472 653 833
Patents 1 939 15 29
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Tab.3 Results of multivariate regression model analysis

%

A HE® B(95% CI) R
AT JCR#FaE-T 0.017( - 0. 046,0. 081) -
Altmetric # 4~ 0. 155(0.038,0.273)™

BAIN JCR¥wREF 0. 006( - 0. 012,0. 023)
Twitters -0.020( - 0.061,0.021) 929
Mendeley 0.601(0. 488,0.716)™
Patents 0.389(0. 272,0. 506)""

E SRR TAEN0%,5%, 1% K F LR F KAR,
Note: ", ™ and ™ indicate that the differences were significant at
the 10%,5% and 1% levels respectively (for Tab.3 - 4).
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Tab.4 Results of univariate regression model analysis

X% B(95% CI) R?
JCR ¥ BT 0.058(8.911 x107%,0.115)" 0. 001
Altmetric 3% 0. 171(0. 068,0.274)" 0. 086
Twitters 0.013( - 0.126,0.152) <0.001
Mendeley 0.940(0. 882,0.998) 0.900
Patents 0.951(0. 879,1.022)™ 0. 856
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