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Abstract

Objective: To evaluate individual research achievements (IRA) and collaborations in anesthesiology from
2012 to 2016.

Methods: Selecting 1,526 abstracts, author names, countries, and keywords on August 20, 2018, from
Medline based on the journal of anesthesiology (JOA) in years from 2012 to 2016, we proposed an
authorship-weighted scheme (AWS) for quantifying coauthor contributions and calculating their
bibliometric indices in PubMed Central (PMC). Four main topics were addressed: (1) which article was
cited most by papers; (2) which journals cited most to JOA; (3)which author in JOA earns the highest h-
index and x-index; (4) what are the x-indexes for JOA and countries/areas. We programmed Microsoft Excel
VBA routines to extract data. Google Maps and Pajek software were used for displaying graphical
representations.

Results: We found that (1) the paper (PMID: 22487805) was cited by 20 papers since 2012; (2) the journals
of PLoS One and Anesthesiology cited most articles in JOA with citing degree centralities (2478 and 2007)
in 2017; (3) the author Eliana Lucchinetti from Canada has the highest academic achievement (i.e. x-
index=5.51) in JOA; (4) the x-indexes for JOA and the U.S. are 41.86 and 28.56, respectively.

Conclusion: Social network analysis provides wide and deep insight into the relationships among nations
and coauthor collaborations. The AWS can be applied to academics for computing individual research
achievements in the future.

Keywords: Authorship weighted scheme, authorship collaboration, Google Maps, social network analysis,
ophthalmology, bibliometric index.

1. INTRODUCTION

Anesthesiology describes the medical specialty
concerned with the study of anesthesia or
anesthetics [1]. The American Society of
Anesthesiologists defines anesthesiology as "the
practice of medicine dedicated to the relief of
pain and total care of the surgical patient before,
during and after surgery”[2]. Anesthesia is the
loss of sensation with or without the loss of
consciousness.

As of August 20, 2018, more than 189,516
papers were found on Pubmed. Comby
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searching for the keyword anesthesiology and 3,
222 in the paper title only including
anesthesiology. The Journal of Anesthesiology
has published 23, 224 articles since 1987.
However, who is the most-highly-cited author in
recent years is still unknown.

Big Data is a concept that has evolved from the
modern trend of "scientism" [3]. Many data
scientists’ develop ways to discover new
knowledge from the wvast quantities of
increasingly available information [3]. The
famous apocryphal story was often told to tell us
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about the concept of co-occurrence that is about
beer and diaper sales [4-6]. However, it has not
attracted much more intentions from academics
until several articles related to social network
analysis (SNA) were published in the literature
[7-9].

The number of research papers with multiple
authors [10] has increased considerably because
knowledge discovery no longer occurs solely in
local university departments but now exists
across international academic institutes [11].
The increasing academic pressures and the
spotlight on individuals with  prolific
publications let many researchers seek to claim
authorship of a paper [10]. However, the
individual scientific achievement is not form the
publication outputs but from the number of cited
papers[12]. Sekercioglu in 2008[13] addressed
the importance of quantifying coauthor
contributions. The real numbers instead of
traditional integral digits affect the computation
of bibliometric indices in practice. The most
widespread approach includes the use of the so-
called h-index [12] and the author impact factor
(AIF) [14, 15] which are limited to the cited
number with integrals only.

Even many counting schemes were proposed for
quantifying coauthor contributions[16-21], there
is no any application in practice except for the
two [7,8] published in the literature. We were
interested in applying the authorship-weighted
scheme (AWS) [7,8] to explore several issues in
anesthesiology such as (1) which articles and
journals cited most and (2) which authors are
earning the highest h-index and x-index [22].

Our aims are to apply AWS to explore (1) which
article was cited most by papers; (2) which
journals cited most to JOA,; (3) which author in
anesthesiology earns the highest h-index and x-
index; (4) what are the x-indexes for the journal
of anesthesiology (JOA) and the countries/areas.

2. METHODS
2.1. Data Sources

We programmed Microsoft Excel VBA
(visualbasic for applications) modules to extract
abstracts and their corresponding co author
names as well as the countries/areas of the first
authors for each article on August 20, 2018,
from Medicine National Institutes of Health
(Medline) in years between 2012 and 2016. This
is because the journal citation report (JCR)
published journal impact factors in 2017
including the preceding two or more years. Only
those abstracts published by the keyword
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anesthesiology [journal] and labeled with
Journal Article were included. Others like those
labeled with Published Erratum, Editorial or
without author nation name were excluded from
this study. A total of 1, 526 eligible abstracts
were obtained from PubMed Central (PMC).

2.2.The AWS for Quantifying Coauthor
Contributions

According to the previous articles [7, 8]
releasing the AWS as the Equation(1):
Wi ep(y;)

_ _ 272y (1)
den(y;) D.272My,
j=0 j=0

The sum of authorships equals 1 for each paper.
We applied it to calculate coauthor
contributions. This is the proportion of credits in
an article byline. The 5-year author impact
factor (AIF) can be obtained by the equation (2):

AF - ZCited.papers.based.on.ij.in.a.given.year.and.the.proceeding.s.yrs 2)

Citable. papers.xW, inthe.given5.yrs

A total number of 6741 authors were collected
for calculating their h-indexes, AlFs and x-index

(=./max(ixc;) , where all the number of cited

papers (denoted by ci) for each article are
descended and endorsed by integrals from 1 to n
[22] in 2017 based on citable papers in PMC
since 2012. AIll bibliometric indices were
located on dashboards using SNA and Google
Maps to display, see the next two sections.

The rule for applying author weights to calculate
h-index is defined as below:

h=cm+ (h-1)/10 for h-core if max (ci) <1 and (2)
h= h + the decimal if max (ci)>=1, where cm=
the maximal proportional citation weights (i.e.,
max (ci) across all ci for an individual authors.

2.3.Social Network Analysis Using Pajek
Software

In keeping with the Pajek guidelines [23] using
SNA, we defined an author as a node (or an
actor) that is connected to another counterpart at
another node through the edge of a line. Usually,
another weight is defined by the number of
connections between two nodes.

2.4.Graphical Representations to Report

A table (i.e., columns for publication years and
rows for the 1st author nations) was made for
presenting the distribution of nations regrading
anesthesiology. The bigger bubble means, the
number of the nodes. The wider line indicates
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the stronger relations between two nodes.
Community clusters are filled with different
colors in bubbles.

2.5. Statistical Tools and Data Analyses

Google Maps [24] and SNA Pajek software [23]
were used to display visualized representations
for eminent authors in relation with
anesthesiology. Author-made Excel VBA
modules were applied to organize data. Cluster
coefficient represents the density of a network.
Two-way ANOVA was performed to analyze the
comparison of author x-index among continents
and the years from 2012 to 2016.

3. RESULTS
3.1. Taskl: Presenting the Feature of JOA

A total of 1, 526 eligible papers were analyzed
in Table 1. We can see that the most number of
papers are from the U.S. (703, 50.54 %) and
France (93, 6.69%). The trend of publications
for the U.S. is increasing (corr. = 0.80), but
decreasing for France (corr. -0.78). All
continents have at least one country that
published papers in JOA in the past five years.

JCRIF=2.766

PLOS One S

JCRIF=6.425

Ancsthesio
Crit Care

Figurel. Cluster analysis of cited journals to the
Journal of Anesthesiology

The paper (PMID: 22487805) [25] was cited by
20 papers since 2012. The first author Rosen
stock from Denmark has already published 42
papers in PMC. The diagrams regarding the
cited journals to JOA are shown in Figure 1.
From which, we can see that the Journal of
PL0S One cited the most number of articles in
JOA in the years from 2012 to 2016. Interested
authors are suggested to scan the QR-code to
see the details on Google Maps.

Tablel. Study data of publication outputs across continents and over the years

Continent 2012 2013 |2014 |2015 |2016 |Total |% Growth
AFRICA 1 2 2 5 0.36 -0.32
Mali 1 1 2 0.14 0.00
South Africa 1 1 2 0.14 0.00
Egypt 1 1 0.07 -0.71
ASIA 28 27 39 38 31 163 11.72 0.48
China 10 13 20 17 15 75 5.39 0.58
Japan 8 8 15 8 7 46 3.31 -0.10
Taiwan 3 1 2 6 3 15 1.08 0.42
South Korea 2 2 1 2 2 9 0.65 0.00
Hong Kong 2 1 1 3 1 8 0.58 0.00
Others 3 2 0 2 3 10 0.72 0.00
EUROPE 81 77 94 75 66 393 28.25 -0.50
France 32 14 24 13 10 93 6.69 -0.78
Germany 10 13 18 13 14 68 4.89 0.44
Netherlands 10 5 10 9 8 42 3.02 0.00
U.K 5 11 5 9 8 38 2.73 0.24
Italy 4 4 8 8 9 33 2.37 0.92
Others 20 30 29 23 17 119 8.55 -0.37
N. AMERICA 125 134 178 176 174 787 56.58 0.86
U.S 109 125 161 158 150 703 50.54 0.80
Canada 16 9 17 18 24 84 6.04 0.74
OCEANIA 2 6 7 8 9 32 2.30 0.94
Australia 2 6 5 5 6 24 1.73 0.67
New Zealand 2 3 3 8 0.58 0.94
S. AMERICA 2 1 1 5 2 11 0.79 0.38
Brazil 2 1 1 3 2 9 0.65 0.38
Argentina 2 2 0.14 0.35
Total 239 247 319 304 282 1391 ]100.00 |0.65
ARC Journal of Anesthesiology Page | 15
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3.2. Task2: Presenting the Most Cited Authors in
JOA

The most-highly cited author for JOA is Eliana
Lucchinetti from Canada who has the highest
academic achievement (i.e. x-index=5.51) in
JOA. The details about the authors’ bibliometric
indices are linked to the dashboard on Google
Maps. Interested readers are suggested to scan
the QR-code on Figure 2 and see the specific
author for the research achievement in JOA. We
demonstrated the AWS-based bibliometric
indices displaying all authors on Google Maps
in comparison in Figure 2.

x-index

§ Lucchinetti, Eliana

nnnnnn

Figure2. The most cited author’s x-indexes across
countries/areas for the Journal of Anesthesiology

3.3. Task3: Displaying x-Indexes of Countries/
Areas for JOA

We  computed the x-indexes among
countries/areas for JOA authors shown in Figure
3. The x-indexes for JOA and the U.S. are 41.86
and 28.56, respectively. Other countries/areas
with top x-index values are shown at the left-
bottom part in Figure 3.

¥ Conoco

UsS 23156

Canada 12.650%

France 11.44

China 10.67 -
Germany 10.12 F C &
Neéfherlan 8.41

ds

J:;pan 7.46
UK 7.31
Australia 7.11
Figure3. x-indexes across countries/areas for the
Journal of Anesthesiology

3.4. Task4: Comparison of Author X-Indexes
among Continents Over the Years

Table 2 shows the comparison of author Xx-
indexes among continents over the years from
2012 to 2016. The two-way ANOVA was
performed to report that no any difference was
found among continents (p=0.54) and vyears
(p=0.47).

Table2. Analysis of x-index based on individual authors across continents and years using two-way ANOVA

Continent 2012 2013 2014 2015 2016 Mean
AFRICA 1.95 1.95
ASIA 0.90 1.70 0.74 0.61 1.11 0.94
EUROPE 1.20 1.43 1.05 0.78 1.34 1.20
N. AMERICA 1.18 0.80 1.36 1.31 1.39 1.21
OCEANIA 1.26 1.83 1.67 0.00 1.48
S. AMERICA 1.79 2.39 1.99
Mean 1.17 1.04 1.27 1.17 1.35 1.20
Two-Way ANOVA

Source SS df MS F Prob. Cutting
Row 2.26 5 0.45 0.84 0.54 2.711
Column 1.98 4 0.49 0.91 0.47 2.866
Error 10.8 20 0.54

Total 15.1 29

4. DISCUSSION

We found that (1) the paper (PMID: 22487805)
was cited by 20 papers since 2012; (2) the
journals of PLoS One and Anesthesiology cited
most articles in JOA with citing degree
centralities (2478 and 2007) in 2017; (3) the
author Eliana Lucchinetti from Canada has the
highest academic  achievement (ie. x-
index=5.51) in JOA,; (4) the x-indexes for JOA
and the U.S. are 41.86 and 28.56, respectively.
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Although the h-index [12], a popular author-
level metric, can measure both the productivity
and citation impact of the publications of a
scientist, one of its short comings is the
assumption of equal credits for all coauthors in
an article [13, 16].

Many concepts of individual research
achievements have already been proposed in the
past [16-21], but we are not aware of any
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empirical study that can successfully solve the
problem of quantifying coauthor contributions
[13] in the empirical discipline.

Even Vavryéuk [26] proposed a combined
weighted counting scheme in 2018, the
authorship-weighted scheme has not been
applied to academics and used in practice so far
for authors in comparison on Google Maps.
These results from Figures in this study made it
clear about the author (or journal) contributions
to a specific journal, such as the JOA in this
study).

The h-index has been criticized for its usage in
disciplines. We demonstrated the usage of h-
index in JOA by using the AWS for quantifying
coauthor contributions. In Table 2, we see the
author-based x-indexes are lower less than 2.0.
It is because the bibliometric indices dependent
on the quantity (i.e., the number of publications)
and the quality (i.e., the number of articles being
cited) make the author-based indices pretty low.
That is, the number of the cited papers is very
hard to reach a huge number of citation in these
five years. In contrast, the x-index for the
journal of anesthesiology or the counties/areas
can be easily higher than the author-based
indices due to the significant difference in the
length of the cited papers.

The most worth-noting feature is the general
AWS fully congruent with the category
probability theory based on the Rasch rating
scale model (RSM) [27]. We can adjust the
parameters (i.e., the base and the power) to
accommodate many types of situations or
scenarios in practice. Hence, VavryCuk’s
combined weighted scheme [26] (or the
harmonic credits [28]) is a special case of the
general AWS in Eq.1.

The second feature is the intrinsic dynamic
character of the simple 5-year moving average
AlFs, like the journal citation report(JCR)
locating JIF each year in June, to examine the
change of author’s AIF (or h-index). Unlike the
h-index, which is a growing measure taking into
account the whole career path [15].

The reason we applied x-index in this study is
the strength of the index in practice. According
to the illustration in the study of Fenner and his
colleagues [22], the y -index can truly extend
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the feature of an author with quality and
quantity achievements in academics. For
instance, if one author has a single publication
with 100 citations and another has ten
publications each with ten citations, then the h-
index of the former is one while the h-index of
the latter is 10. At the other extreme, an author
with 100 publications, each with a single
citation, has an h-index of 1.If x-index was
applied, all those examples mentioned above
would reach an identical value of 10 for
measuring the individual research achievement.

Although findings are based on the above
analysis, there are still several potential
limitations that may encourage further research
efforts. First, all data were linked to the PubMed
database. There might be some biases of
understanding the matched authors because
some different authors with the same name or
abbreviation exist, who are affiliated with
different institutions. Therefore, the result of
author relationship analysis would be influenced
by the accuracy of the indexing author.

Second, many algorithms have been used for
SNA. We merely applied the algorithm of
degree centrality in the Figures. Any changes in
the algorithm used in this study might present a
different pattern and judgment to the results.
Similarly, the formula, Eq.1, used in this study
is also a special case of the general AWS model.
Any change for the parameters might present a
different AIF or h-index and judgment to the
results.

Third, the assumption of corresponding (or
supervisory) authors being the last authors
might be challenged, especially in computing
AlFs. Any parameters changed in our proposed
formula will affect the author contribution
weights and the AlFs (or h-index) in results.

Fourth, the data extracted from PMC cannot be
generalized to other major citation databases—
such as the Scientific Citation Index (SCI;
Thomson Reuters, New York, NY, USA) and
Scopus (Elsevier, Amsterdam, The Netherlands).
Such as the most cited authors are determined
by the paper selections on PubMed.

In conclusion, the h-index (or other modified
indices) incorporated with SNA shown on
Google Maps provide insight into the

Page | 17



The Most Highly-Cited Authors and Papers on the Topic of Anesthesiology from 2012 to 2016 in PubMed
Central (PMC)

relationships
achievements for

citable and cited
The AWS-based

between
authors.

indices can be applied to other academic fields
for understanding the most highly cited authors
in a discipline.
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