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ABSTRACT

Many researchers have examined citation-altmetric associations producing a wide range of observations. The
negative and positive associations between these two metrics at various correlation levels create controversy in
considering these metrics as replacements or complements for the research impact measurement. Very few studies
tried to clarify this controversy by venturing into systematic analysis. Thus, the present study aims to find a solution
by using meta-analysis to measure the Pooled Correlation Coefficient (PCOR) between the classic metric indicators
and X metrics. Eligible articles for the analysis were chosen through Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) guidelines. Majorly Dimesions.ai, ResearchGate, Scopus and Google Scholar
databases were searched and 10 articles were found eligible and selected for the analysis. The investigated articles
showed positive and negative correlations between classic and X metrics ranging from -0.04 to 0.68. These articles
were subjected to meta-analysis using the Random Effect Model (REM). The study found that the articles’ PCOR
was positive and measured at 0.18. Thus, the X metric complements the classic metrics for the quick Library and

Information Science (LIS) research impact measurement.
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1. INTRODUCTION

X, formerly and popularly “Twitter” (X’ and ‘Twitter’
are used interchangeably throughout the paper) is a
powerful instrument for spreading comments, news and
opinions across the globe!. Research has shown the wider
usage of this microblogging platform by the faculties,
researchers and scientists for scholarly communication®?.
They primarily use X to stay updated in their respective
fields and disseminate their research works*’. The quick
dissemination of the scientific outputs through the X
platform helps to measure their instantaneous impact by
counting the number of Twitter activities®. According to a
prior study, tweets within the first three days following an
article’s release can predict highly referenced publications’.
Thus, tweets and retweets to scholarly outputs have been
considered social impact measures and early indicators
of citations®.

Twitter has become a major altmetrics data source
for scholarly output and many previous studies have
reported its coverage and accumulation velocity of the
tweetations to publications’. Since citation takes time to
accrue, X metrics can be used as complementary metrics for
assessing the societal influence of the investigation owing
to the positive association between these two metrics as
reported by various studies from different disciplines'®!2,
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Limited information about the relationship between
X metrics and traditional citation indicators is available
regarding the LIS domain. Prior research revealed a
favourable correlation between these two metrics at
various correlation coefficient levels'*-'*. Research also
revealed inverse relationships'®. Thus, it is unsure whether
X metrics can be used as a substitute or complementary
indicator for classic indicators for impact measurement
of LIS scholarly literature. The debate over this issue
is still ongoing among the research community due to
the positive and negative association between these two
metrics. The possible solution to this conflict is to pool
the correlation between these two metrics and report
the final PCOR. Thus, the current investigation has
been undertaken to find the PCOR by applying meta-
analysis. A statistical method for combining different
study findings, especially those with small sample sizes
or opposing conclusions, is called a meta-analysis'®. The
present study is streamlined to answer the following
research question.

What is the pooled correlation coefficient between
the traditional metric indicators and X metrics?

2. METHODOLOGY
2.1 Search Strategy

Determining the PCOR between the conventional
citation metrics and the X metrics is the goal of the
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review question. To collect the eligible documents for
carrying out the meta-analysis, a keyword search was
carried out in major databases including Scopus, Google
Scholar (GS), Dimensions.ai databases and ResearchGate
in the last week of December 2023. The keywords used
for searching the literature include “Altmetrics of LIS
scholarly outputs”, “Social media metrics of LIS articles”,
“Association between citation metrics and altmetrics for
LIS outputs”, “Correlation between citation metrics and
altmetrics for LIS outputs”, “Association between citation
and Twitter for LIS outputs”, “Correlation between
citation and Twitter for LIS articles”. The eligible article’s
‘references’ were also examined to get new articles and
can be considered an effective way of finding articles
for this current investigation.

2.2 Inclusion and Exclusion Criteria

The study has adhered to systematic review method
guidelines followed by PRISMA to identify, screen and
select the eligible records (Fig. 1). Only peer-reviewed
scholarly literature was considered for the study. Furthermore,
outputs published in any language were taken into account.
Another major inclusion parameter was that the study
must have correlated traditional citation indicators like
citation, Journal Impact Factor (JIF), eigenfactor, etc., with
X metrics chosen when heterogeneity is acknowledged.

2.3 Meta-analysis

The meta-analysis was conducted using the free trial
version of MedCalc (22.016). Two samples are required
as a minimum to perform a meta-analysis.; to draw a
valid conclusion, it is five25. The Fisher transformation
of correlation was used to compute the effect size. The
formula to convert r to a z score is z’=.5[In(1+r)—In(1-1)].
The REM was used for analysing the data since the study
involved considerable heterogeneity (I2=>75, p<.05)
(See Table 2). Heterogeneity is the difference in the results
of various investigations. Cochran’s Q was applied to
find out the heterogeneity and it indicates the percentage
of total variation among studies that can be attributable
to real heterogeneity as opposed to random variation.
The formula to calculate it is 12 = 100 % x (Q - df)/Q,
where Q is Cochran’s heterogeneity statistic and df is
the degrees of freedom. Heterogeneity is categorized
with values ranging from 0 % to 100 % as low at 25 %,
medium at 50 %, and high at 75 %. The random effects
model ought to be the one chosen when heterogeneity
is acknowledged.

3. ANALYSIS AND INTERPRETATION

3.1 Features of the Investigated Studies

As per the data in Table 1, 10 studies were found
eligible for the meta-analysis, and all were ‘research
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Figure 1. PRISMA flow diagram.
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articles’. Of these, 9 articles were published in English
and the remaining in Spanish. The articles were published
between 2014 to 2023. As far as the source of citations
was concerned, five studies i.e. Torres-Salinas'’, Zhao'?,
Htoo'® and Cho'* correlated X metrics with citations and
one study i.e. Yu'’, et al. associated X metrics with JIF
from the Web of Science (WoS). 2 studies viz. Saberi'
and Wang?°, et al., carried out a correlation study by
considering citations from GS. At the same time, Vysakh?!
and Vysakh?? examined the degree to which Dimensions
citations and Twitter metrics are related. Only one study
i.e. Thelwall® tried to correlate Scopus citations with
Twitter metrics. It is also seen from the Table that there
are two major kinds of correlation tests ie. Spearman and
Pearson were used to quantify the association between
these indicators, and the choice between these two tests
was made in light of the data’s normalcy. Both positive
and negative associations were reported. The correlation
coefficient (r) value ranged from -0.04 to 0.68, i.e., from
a low negative association to a strong positive association.

3.2 Meta-analysis for the Eligible Articles

Figure 2 depicts the forest plot of the meta-analysis
which is conducted between the classic metrics with the
X metrics. The Y axis shows the first author with the
year of publication while the correlation coefficient value
for each study under investigation is displayed on the
X axis. The blue coloured box displays the number of
samples of the investigated articles and a greater size
indicates a larger sample size. The aggregate samples
from all these 10 studies were 41474 (See Table 2).
The blue colour diamond represents the fixed effects
and random effects. It is evident from the Figure that,
all the studies except two i.e., Torres-Salinas'” (r=-0.09)

Torres-Salinas (2004) L

and Cho'* (r=-0.04) recorded a positive correlation. The
study led by Thelwall?* showed the strongest correlation,
with a correlation coefficient of 0.68 (rho=0.68)
(See Appendix 1).

3.3 Pooled Correlation and Heterogeneity

Table 2 shows that the PCOR is 0.18. (95 % Confidence
Interval [CI] -0.0196 to 0.371) for the REM. For the
papers, there is a great deal of overall heterogenecity
which is measured by I? statistics. The 1% value is
99.67 %. Heterogeneity can be classified as low at
25 %, medium at 50 %, and high at 75 %, with values
ranging from 0 % to 100 %.

3.4 Publication Bias

The findings of Egger’s (p=0.78) and Begg’s (p=0.17)
tests from Appendix 2 as well as the symmetry of the
funnel plot in Figure 3 show that there was no publication
bias because the p-value was greater than 0.05 (p>0.05).

4. DISCUSSION AND CONCLUSION

As fewer investigations have been conducted, the
current investigation aimed to conduct a quantitative
analysis between the traditional metric indicators and
X metrics of selected LIS outputs to find the pooled
correlation. Despite many researchers trying to compute
the same in various domains, this is the first study to
do so in LIS by considering Twitter metrics.

The meta-analysed finding of the investigation
revealed that the pooled correlation between classic
and Twitter metrics was positive (pooled r=0.18),
validating that citation and Twitter metrics exhibit similar
features. This finding is consistent with a previous
meta-analysis investigation carried out by Bornmann?.
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Figure 2. Forest plot for the meta-analysis.
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Table 2. Pooled correlation and heterogeneity

Model Aggregated samples PCOR 95% CI Fisher Z p-value Heterogeneity
Random effects 41474 0.18 -0.0196 to0 0.371 1.772 0.076 1799.67%
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Figure 3. Funnel plot for publication bias.

Consequently, it is possible to use X posts and reposts
of scientific publications as a reliable proxy for assessing
the imperceptible impact of the LIS literature. Since
citation takes time to accrue normally 2 to 3 years?®,
the LIS scholarly community can use Twitter metrics
as a substitute to show the broad and quick impact of
their research. Consistent with this, it was endorsed
from a previous study that 40 % of Twitter citations
happen within the first week of publication?’. Hence,
it is advisable to use Twitter counts as an early impact
indicator for less-cited research outputs from less-
cited disciplines like LIS?®. Furthermore, Twitter can
predict future citations and it was discovered from
a previous study that highly tweeted articles had an
11-fold increased likelihood of being highly cited®.
Hence, Twitter metrics help researchers, especially
early career researchers whose outputs are less cited
or have no citations to find funding for their projects
by showcasing the ‘twimpact’ factor as a parameter for
funding applications. It was learnt that many funding
agencies have started to consider the new gen metrics
for funding decisions?’.

There are certain drawbacks to this study. Firstly,
despite the considerable heterogeneity, the study has not
tried to measure the pooled correlation by conducting a
sub-group analysis by considering the source of citations.
Thus, a future extended study can be conducted, which
would help to ascertain articles indexed in which citation
database shows higher correlation once pooled. The
reason for this higher correlation and its relation with
the difference in gaining greater social media attention
by LIS journals indexed in specific citation databases can

also be explored. As such, another sub-group analysis
is possible by considering the sampling method and
method of measuring correlation i.e., Spearman and
Pearson. Secondly, how the correlation pattern between
classic metrics and Twitter metrics changes over time
has not been assessed and can be considered for further
investigation. Lastly, the present study is limited to the
quantitative analysis of Twitter metrics with classic
metrics. Other major altmetric indicators like Mendeley,
news, blogs, policy mentions, Facebook etc. have not
been studied. Thus, interested researchers can conduct
an in-depth meta-analysis by considering the unstudied
altmetric indicators and other classic metric indicators.

In closing, a scientific tweet is a new parameter that
can measure the wider impact of research. Determining
whether a scientific tweet is associated with traditional
metrics can assist the research community in using
Twitter metrics to complement traditional metrics. As
per the findings of the current study, it is determined
that for measuring the research impact of LIS research,
Twitter metrics can be employed along with traditional
metrics which helps to gauge the broader picture of
the LIS research.

REFERENCES

1. Ortega, J.L. To be or not to be on Twitter, and its
relationship with the tweeting and citation of research
papers. Scientometrics, 2016, 109(2), 1353-1364.
doi: 10.1007/s11192-016-2113-0

2. Veletsianos, G. & Kimmons, R. Scholars in an increasingly
open and digital world: How do education professors and

311



10.

1.

12.

13.

14.

15.

312

DIJLIT, VOL. 44, NO. 5, SEPTEMBER 2024

students use Twitter? Internet High. Educ.,2016, 30, 1-10.
doi: 10.1016/j.iheduc.2016.02.002

Kharman Shah, N.A. & M. Cox, A. Uncovering the scholarly
use of Twitter in the academia: Experiences in a British
University. Malaysian J. Libr. Inf- Sci., 2017, 22(3), 93-108.
doi: 10.22452/mjlis.vol22n03.6

Howoldt, D.; Kroll, H.; Neuh&usler, P. & Feidenheimer,
A. Understanding researchers’ Twitter uptake, activity
and popularity—an analysis of applied research in
Germany. Scientometrics, 2023, 128(1), 325-344.
doi: 10.1007/s11192-022-04569-2

Klar, S.; Krupnikov, Y.; Ryan, J.B.; Searles, K. &
Shmargad, Y. Using social media to promote academic
research: Identifying the benefits of Twitter for sharing
academic work. PLoS One, 2020, 15(4), ¢0229446.
doi: 10.1371/journal.pone.0229446

Haustein, S. Scholarly Twitter metrics. Springer
Handb. Sci. Technol. Indic. 2019, 729-760.
doi: 10.1007/978-3-030-02511-3 28

Eysenbach, G. Can tweets predict citations? Metrics of social
impact based on Twitter and correlation with traditional metrics
of scientific impact. J. Med. Internet Res.,2011,13(4), e123.
doi: 10.2196/jmir.2012

Yu, H.; Murat, B.; Li, L. & Xiao, T. How accurate are
Twitter and Facebook altmetrics data? A comparative
content analysis. Scientometrics, 2021, 126(5), 4437-4463.
doi: 10.1007/s11192-021-03954-7

Fang, Z.; Dudek, J. & Costas, R. The stability of
Twitter metrics: A study on unavailable Twitter
mentions of scientific publications. J. Assoc.
Inf. Sci. Technol., 2020, 71(12), 1455-1469.
doi: 10.1002/asi.24344

Demir, H.A. & Dogan, S. Correlation between academic
citations in emergency medicine journals and Twitter
mentions. Am. J. Emerg. Med., 2022, 58, 33-38.
doi: 10.1016/j.ajem.2022.05.027

Ozkent, M.S.; Boci, K.; Altintas, E. & Gul, M. Correlation
between Twitter mentions and academic citations in sexual
medicine journals. Int. J. Impot. Res.,2022,34(6), 593-598.
doi: 10.1038/s41443-021-00457-0

Deshpande, N.; Crossley, J.R. & Malekzadeh
S. Association between Twitter mentions and
academic citations in otolaryngology literature.
Otolaryngol. Neck Surg., 2022, 167(1), 73-78.
doi: 10.1177/01945998211044680

Zhao, Y. & Wolfram, D. Assessing the popularity
of the top-tier journals in the LIS field on Twitter.
Proc. Assoc. Inf. Sci. Technol., 2015, 52(1), 1-4.
doi: 10.1002/pra2.2015.145052010092

Cho, J. Altmetrics analysis of highly cited academic
papers in the field of library and information
science. Scientometrics, 2021, 126(9), 7623-7635.
doi: 10.1007/s11192-021-04084-w

Yu, H.; Wang, Y. & Hussain, S. Towards a better
understanding of Facebook Altmetrics in LIS field:
assessing the characteristics of involved paper, user
and post. Scientometrics, 2023, 128, 3147-3170.
doi: 10.1007/511192-023-04678-6

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Zeng, T. & Xie, K.Q. Gene polymorphisms and the
risks of ethanol-induced health problems in alcoholics.
Mol. Asp. Alcohol Nutr. Elsevier; 2016, 231-245.
doi: 10.1016/B978-0-12-800773-0.00019-7
Torres-Salinas, D. & Milanés-Guisado, Y. Presencia en
redes sociales y altmétricas de los principales autores de la
revista & It;i & gt; El profesional de la informacion&lt;/
i&gt; El Prof. La Inf., 2014, 23(4), 367-372.
doi: 10.3145/epi.2014.jul.04

Htoo, T.H.H. & Na, J.C. Disciplinary
differences in altmetrics for social sciences.
Online Inf. Rev., 2017, 41(2), 235-251.
doi: 10.1108/0IR-12-2015-0386

Saberi, M.K. & Ekhtiyari, F. Usage, captures,
mentions, social media and citations of LIS
highly cited papers: an altmetrics study.
Perform. Meas. Metrics, 2019, 20(1), 37-47.
doi: 10.1108/PMM-10-2018-0025

Wang, Z.; Glinzel, W. & Chen, Y. The impact
of preprints in Library and Information Science:
an analysis of citations, usage and social
attention indicators. Scientometrics, 2020, 125(2),
doi: 10.1007/s11192-020-03612-4

Vysakh, C. & Rajendra Babu, H. Altmetrics linked scholarly
information from Dimensions.ai datasets for the top 100
LIS articles. SRELS J. Inf. Manag.,2021,58(3), 197-208.
doi: 10.17821/srels/2021/v5813/158563

Vysakh, C. & Rajendra Babu, H. Examining the
association between citations and altmetric indicators
of LIS articles indexed in Dimesions database.
Int. J. Inf. Sci. Manag., 2023, 21(2), 55-67.
doi: 10.22034/ijism.2023.1977881.0

Thelwall, M. Altmetric prevalence in the social
sciences, arts and humanities: Where are the
online discussions? J. Altmetrics, 2018, 1(1), 1-12.
doi: 10.29024/joa.6.

Bornmann, L. Alternative metrics in scientometrics:
A meta-analysis of research into three altmetrics.
Scientometrics, 2015, 103(3), 1123-1144.
doi: 10.1007/s11192-015-1565-y

Myung, S.K. How to review and assess a
systematic review and meta-analysis article: A
methodological study (secondary publication).
J. Educ. Eval. Health Prof., 2023, 20.
doi: 10.3352/jeehp.2023.20.24.

Akella, A.P.; Alhoori, H.; Kondamudi, P.R.; Freeman, C. &
Zhou, H. Early indicators of scientific impact: Predicting
citations with altmetrics. J. Informetr.,2021,15(2),101128.
doi: 10.1016/j.j0i.2020.101128

Deshpande, N.; Crossley, J.R. & Malekzadeh,
S. Association between Twitter mentions and
academic citations in otolaryngology literature.
Otolaryngol. Neck Surg., 2022, 167(1), 73-78.
doi: 10.1177/01945998211044680

Jarvelin, K.; Chang, Y.W. & Vakkari, P.
Characteristics of LIS research articles affecting
their citation impact. J. Librariansh. Inf. Sci., 2023.
doi: 10.1177/09610006231196344



29.

30.

VYSAKH: A META-ANALYSIS ON THE CORRELATION BETWEEN TRADITIONAL METRIC INDICATORS AND X METRICS

Vaghjiani, N.G.; Lal, V.; Vahidi, N. ef al. Social media
and academic impact: Do early tweets correlate with
future citations? Ear, Nose Throat J.,2024,103(2),75-80.

doi: 10.1177/01455613211042113

Dinsmore, A.; Allen, L. & Dolby, K. Alternative
perspectives on impact: The potential of alms
altmetrics to inform funders about research impact.

PLoS Biology, 2014, 12(11).e1002003.
doi: 10.1371/journal.pbio.1002003

and

CONTRIBUTOR

Dr Vysakh C. is an Assistant Professor at the Department of
Library and Information Science, Kannur University, Kerala.
His areas of interest are: Webometrics, altmetrics, sentiment

analysis and meta-analysis.

His contributions to this paper include the topic selection,
data collection, analysis & interpretation and overall drafting

of the paper.

Appendix 1. Result of meta-analysis

Study Sample r 95% CI Weight (%)
size fixed Random

Torres Salinas, 2014 426 -0.0920 -0.185 to 0.00304 1.02 10.89
Zhao, 2015 30 0.169 -0.204 to 0.499 0.065 8.08
Htoo, 2017 19580 0.0800 0.0661 to 0.0939 47.24 11.15
Thelwall, 2018 5287 0.689 0.675 t0 0.703 12.75 11.13
Saberi, 2019 10 0.162 -0.521 t0 0.718 0.017 4.53
Wang, 2020 371 0.292 0.196 to 0.382 0.89 10.85
Vysakh, 2021 100 0.0900 -0.108 to 0.281 0.23 10.09
Cho, 2021 1000 -0.0400 -0.102 to 0.0220 241 11.04
Vysakh, 2023 1951 0.190 0.147 to0 0.232 4.70 11.10
Yu, 2023 12719 0.106 0.0888 t0 0.123 30.68 11.14

Appendix 2. Result of Egger’s regression and Begg’s rank correlation test for publication bias

Egger’s test

Intercept 2.3482

95% CI -16.6097 to 21.3060
Significance level p=0.78

Begg’s test

Kendall’s Tau 0.3333

Significance level p=0.17
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