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Abstract

Background: A consensus exists that the first author and corresponding author make the most contribution to the public@
of an article. The Y-index has been proposed to assess the scientific achievements of authors, institutions, and countries/regions
(AIC/R for short) based on the number of first-author publications (FPs) and corresponding-author publications (RPs). Nonetheless,
the Y-index is defined in terms of count and radian (represented by j and h) instead of using the relative radius and angle degree
to simplify understanding. In the literature, a method for drawing radar diagrams online with the Y-index is also lacking. This study
was conducted to enhance the Y-index with an additional relative radius denoted by k and the angle degree represented by h*
(named Yk-index), include easy-to-use features (e.g., copying and pasting) for the delivery of the online Radar-Yk, and identify
which one of AIC/R contributed the most to a scientific journal.

Methods: From the Web of Science (WoS) database, we downloaded 9498 abstracts of articles published in the journal of
Medicine (Baltimore) in 2020 and 2021. Three visual representations were used, including a Sankey diagram, a choropleth map,
and a radar diagram, to identify the characteristics of contributions by AIC/R to Medicine (Baltimore) using the Yk-index (j, k, h*).
A demonstration of Rada-Yk with easy-to-use features was given using the copy-and-paste technique.

Results: We found that Qiu Chen (China), Sichuan University (China), China, and South Korea (based on regions, e.g., provinces/
metropolitan areas in China) were the most productive AIC/R, with their Yk equal to 27,715, 12415.1, and 2045, respectively; a
total of 85.6% of the published articles in Medicine (Baltimore) came from the 3 countries (China, South Korea, and Japan); and
this method of drawing the Radar-Yk online was provided and successfully demonstrated.

Conclusion: A breakthrough was achieved by developing the online Radar-Yk to show the most contributions to Medicine
(Baltimore). Visualization of Radar-Yk could be replicated for future academic research and applications on other topics in future
bibliographical studies.

Abbreviations: AIC/R = author, institute, country, and regions, FP = publications based on first authors, RP = publications
based on responding authors, WoS = web of science.

Keywords: choropleth map, forest plot, radar diagram, radar-Yk, Sankey diagram, Y-index

interpretation of data, and drafting or reviewing the article.
One of the most commonly used indicators to assess scientific
productivity is the total number of journal publications.!!

1. Introduction

The publication of articles in peer-reviewed journals is one
of the primary criteria for evaluating and comparing contri-
butions made by authors, institutions, and countries/regions
(AIC/R, for short)!'=*! to a specific community or journal. The

name of a person should be included as a coauthor only if he/
she has substantially contributed to the writing of the article.!®!
The International Committee of Medical Journal Editors!” rec-
ommended that authorship credit should be based on substan-
tial contributions such as conception and design, analysis and
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1.1. Scientific productivity assessed using the y-index

During the last few decades, there has been an increase in the
number of multi-author articles published in scientific jour-
nals.”"" Multiauthorship is becoming the norm.'" The per-
centage of single-authored articles has decreased, while the
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Key points:

1. The Yk-index was proposed to be effective in com-
paring contributions from authors, institutions, and
countries (regions) to Medicine (Baltimore).

2. Radar-Yk was demonstrated to visualize the contri-
butions by 7 strata and has not been illustrated in the
past literature.

3. The other 3 visual displays are also unique at 1 glance
and can be used to display important information with
numerous tables and graphs in traditional biometrics.

percentage of multiauthored articles and the number of authors
per publication have increased.!"? It has been reported in the lit-
erature of the health sciences and ethics about problems related
to publication practices (e.g., ghost- and gift-authorships, con-
flicts of interest),l'¥) but there has been relatively little practi-
cal guidance developed to help researchers determine how to
fairly assign credit for the multiauthored publications. Multiple
authorship has been found to absolve responsibility and dilute
accountability."*! Popular indicators, such as the number of
publications, citations, citations per publication, h-index, !
g-index,'”! A-index,!"®! R-index,!"$! AR-index,!"®! and x-index, !
did not take authorship into consideration.!®!

For assessment of research productivity and impact,?!
some fractional counting by the first or corresponding
author was applied (e.g., author weighted scheme).!:20:21l
First-author articles have been used as a measure of authors’
performance in general surgery journals,??! anesthetic jour-
nals,'?*! ophthalmology journals,?* rehabilitation journals,?’!
biomedical research journals,?®! urology journals,?”! and
orthopedic surgery journals.?® The number of coauthored
articles by Chinese authors was also noted as a reflection of
their research responsibility.”! Recent attempts have been
made to evaluate the performance of authors with the use
of the Y-index®®"! by using indicators related to both first
author articles and corresponding author articles, includ-
ing studies in the fields of medicine,®" environmental sci-
ence,®? risk assessment,”®3! desalination,®* global climate
change,®! university comparisons,® country characteris-
tics,’”) and emergency medicine.’® The Y-index, including
both first authorship and corresponding authorship, has also
been applied to evaluate the top-cited research articles in the
Science Citation Index Expanded (SCI-Expanded®*#") and in
the independent research of China.*!! The first research ques-
tion aims to evaluate the Y-index (or enhanced Y-index called
Yk-index) in relation to AIC/R for a specific journal.

1.2. Drawbacks of the Y-index

The Y-index is calculated based on Equation (1),3*** which are
derived from the number of first-author publications (FPs) and
corresponding-author publications (RPs).

j=FP + RPfrom 1 to «,

radius of each element location denoted by k = normalized | from 0 to 1,

where j refers to the publication potential and equals Y-index.
The greater the value of j is, the greater the contribution of the
corresponding and first (co-first) authors to the science com-
munity.®8! The first disadvantage of the Y-index is the J(=FP
+ RP) from 1 to oinstead of normalizing j = VRP? + FP?to
be a radius equal to 1.0 based on the maximal j in Equation
(2). Therefore, the Yk-index was proposed to enhance the
Y-index.
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A second disadvantage of the Y-index is the lack of a method
for drawing the online radar diagram using the Y-index. Thus,
the second research question aims to demonstrate how to draw
the online Radar-Yk for readers in this study.

1.3. Study aims

Based on the 2 research questions (i.e., application of the
Yk-index and development of the online Radar-Yk for read-
ers), this study was conducted to enhance the Y-index using the
Yk-index, include easy-to-use features (e.g., copying and past-
ing) for the delivery of the online Radar-Yk, and identify which
one of AIC/R contributed the most to a scientific journal.

2. Methods

2.1. Data source

The study data were organized in 2 steps. First, we searched
the Web of Science (WoS) database using the keyword
SO="“Medicine” and (PY = 2020 or PY = 2021) based upon
the document types of articles and review articles. In total,
9498 abstracts of articles published in 2020 and 2021 were
downloaded (see Supplemental Digital File 1, http://links.lww.
com/MD/H567). Next, data related to the fields of AIC/R (i.e.,
author, institute, country, and regions in reference to provinces/
metropolitan cities in China and states in the US) by first and
corresponding authors were extracted from the Excel-format
dataset.

Because all data were obtained from a publicly available
database, this study does not require ethical approval.

2.2. Study designs and approaches

Two parts were involved in dealing with the data:

2.2.1. Part I: Data presentations using 2 visualizations. Two
visualizations were prepared to present the data characteristics,
including frequency of year, document type, author, and
research institute on the Sankey diagram!*¥! and values of the
Yk-index for each country/region on the choropleth map.*4 The
method of how to draw the 2 visualizations are described in
Supplemental Digital File 2,1*! http://links.lww.com/MD/HS568.
China and the United States are divided based on the size of
their research populations into provinces/metropolitan cities
in China and states in the US to avoid having the dominant
productivity always imposed on the 2 large countries, as has
been shown in numerous bibliographical studies.

2.2.2. Part II: The online radar-yk drawn for AIC/R.
2.2.2.1. How to draw the radar diagram. The online Radar-Yk
was developed using the copy & paste method:

Step 1: to draw the online Radar-Yk, we require 2 datasets,
namely, coordinates of AIC/R based on the Yk-index and cate-
gories of AIC/R based on the j value in Equation (1).

Step 2: Paste the 2 datasets from Step 1 onto the website,*’!
select the radar plot in the combo box, and click the submit icon
if no such adjustments are needed.

Step 3: The radar diagram is automatically created, or the
coordinates are manually adjusted if necessary after returning
to the input website.

Detailed information about the radar diagram based on the
Yk-index is available in references.*>#!

2.2.2.2. Yk-index to represent the strength of
contribution. Based on Equations (1) and (2),j and k represent
the absolute and relative contribution or performance to
the journal. The normalization of j into the range from 0 to
1 in Equation (2) is performed according to the following
procedure:
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Step 1: set n to be the maximum of j in one of the AIC/R
groups and then obtain the ratio of each AIC/R via Equation
(3). The radius refers to the member with the highest j. Other
radiuses would be smaller or equal to the dominant member
according to Equation (3).

ratio; = L’,
n

hf = degrees(tan™! (1;11:)) from 0 to 90,

Step 2: Transform RP of the AIC/R(i) each into the coordi-
nate of sin value (denoted by Vsini) between 0 and 1 based on
the known angle degree(h*) in Equation (4) via the formula
(= sin(radians( 1;11,) )) in trigonometric functions of Microsoft Excel.

Step 2: Transform FP of the AIC/R(i) into the coordi-
nate of the consin value (denoted by Vconi) with the formula
(= cos(radians(&)).

Step 3: Compute k of the AIC/R(i) each via Equation (3).

v/ Vsini2 + Vconi?,

k= ratio, x /Vsin? + Veon,
radivs.,

k = ratio; x

where the ratio for each element is derived from Equation (3). As
such, Yk(27, 1, 45) means that the AIC/R has a total number of
publications (or contributions) of j = 27, the relative value of k =
1.0 (i.e., the top one with the highest j among the computed mem-
bers) in a radius unit, and the feature of publications denoted by h
= 45°, indicating equal RP and AP for a scholar author.

2.2.2.3. Features of Radar-Yk. In Radar-Yk, bubbles were
colored and sized according to k in Equation (3). A total of 7
strata were identified. The strata can be viewed as the annual
rings formed in trees by the growth layers of wood that appear in
the stems and roots of trees and shrubs each year. The Yk-index
can be drawn via Equation (6).

x? y
Y
ETk

Where k is set at 0.10, 0.28, 0.46, 0.64, 0.82, and 1.0 with
7 strata when h* from 0 to 90. Similarly, the Y-index under the
condition of j = RP + FP can be drawn as a rotated oval with the
rotated 6 at degree(= 45°) via Equation (7).

(x'cosh — y'sinf)*  (x'sind — y'cosd)*
+ =1
a 1
Where a is greater than 1.0 and h is from 0 to 5 based on
Equation (8), which is defined by the Y-index in references!>*#;
see the visual comparison of Y/Yk-indices in Figure 1.

) from 0 to E,

RP
_ -1
h=tan™ (gp 2

2.2.2.4. Comparison of y-index and yk-index. There have
been 2 definitions of j in previous studies***! as scenarios A
and B in Table 1. It is obvious that scenario B for the Y-index
is inconsistent with the others when compared to scenario A
and the Yk-index (on the right-hand panel in Table 1). The
computation of the Yk-index is based on Equation (1) to achieve
different distances in radius (e.g., 1, 1, and 0.71 or 36.06, 36.06,
and 35.36 in scenario A) rather than equal distances (e.g., 50,
50, and 50) in scenario B.*8! The difference in visual features
between the 2 scenarios is presented in Figure 1.

Furthermore, the Yk-index (j, k, h*) includes the Y-index (j,
h) and provides more information (e.g., the proportion sized
by k and characteristic denoted by degree(=h*) are easier and
clear to understand) than the Y-index by the value of j alone

www.md-journal.com

and the radius from 0 to %(: 1.57) that is unfamiliar to the
ordinary readers. For instance, when an author had the same
number of first author articles and corresponding author arti-
cles, he or she would be positioned in the diagonal line with an
h* value of 45° (denoted by the Yk-index) which is easier to
understand than the value of 0.7854 (= Fin radians) denoted
by the Y-index.

2.3. Visualizations in this study

The Sankey diagram illustrates the frequency of document types,
authors, and research institutes in this study. On the chorop-
leth map, the Yk-indexes of countries/regions were displayed.
The authors with identical names are based on their respective
countries (regions) of origin, particularly with states in US states
and provinces/metropolises in China. Otherwise, there would
be many identical names among article authors. Four types of
radar Yk (=RP + FP) were provided based on authors, institutes,
regions, and countries.

2.4. 4-quadrant Radar plot

To simplify the individual radar plot for each entity of AIC/R,
4-quadrant radar plot was designed (e.g., top 10 countries,
institutes, departments, and authors were dispersed in quad-
rants L, I, III, and IV, respectively). Bubbles were sized by the
CJAL-score.*!

CJA score = Z Ci x Ji x Aj,

CJAL score =y C; x Ji x A; x L — index;,
i=1

Citation

L — index = round(log(m

1)’0)’ >=1

X2 2 _
Rotated — +L —_
a 1

jsinh

radius

v J_PW
+ _

k  k -1

° jcosh

Figure 1. Visual comparison of the meanings and characteristics between
the Yk-index and the Y-index.
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Table 1

Comparison of features between the Y-index and Yk-index.

Scenario Y-index (j, h) Scenario Yk-index (j, k, h*)

Author RP FP i h Author h* sin cos radius ratio k

Aj= VRP?+ FP? C.j= VRP? + FP?

1 20 30 36.06 0.59 1 33.69 0.55 0.83 1 1 1
2 30 20 36.06 0.98 2 56.31 0.83 0.55 1 1 1
3 25 25 35.36 0.79 3 45.00 0.71 0.71 1 0.71 0.71
Bj=RP +FP D.j=RP+FP

1 20 30 50 0.59 1 33.69 0.55 0.83 1 1 1
2 30 20 50 0.98 2 56.31 0.83 0.55 1 1 1
3 25 25 50 0.79 3 45.00 0.71 0.71 1 0.71 0.71

Note. The maximum of j is 50 to gain a radius equal to 1.0(=k); ratio is referred to Equation (5) and k is referred to Equation (6); The results generated by scenarios C and D are identical, while those

produced by scenarios A and B are not.

The CJA is computed by the CJA score!®! in Equation (9) via
adding additional L-index"*"! in Equation (11) to compose the
CJAL in Equation (10).

Here, 3 factors are considered in the CJA scores for a published
article: the Category (C; e.g., review, original article, case report,
etc), the journal “quality” (J; e.g., impact factor, JIE, or ranking
of the journal), and the authorship order denoted by A). A pub-
lication’s final score is calculated by multiplying each of these 3
aspects (Eq. 9). CJA scores original research articles higher than
other types of manuscripts; co-first authors score higher than
other collaborators; for the journal’s quality assessment, they
use the JIF or SCI/SSCI journal rankings for SCI/SSCl-indexed
papers.*! SCI/SSCI journal rankings are based on JIF in each
research domain; therefore, domain-specific journal rankings are
usually not significantly different from those based on JIE®!

In the 4-quadrant radar plot, bubbles were sized by the CJAL
score and colored by the perspective (i.e., countries, institutes,
departments, and authors, respectively).

2.5. Statistical tools and data analysis

In the event that there is only 1 author in an article, the corre-
sponding author is assigned to that author as well. Therefore,
the summation of j(=RP + FP) might be greater than the number
of publications according to the definition of the Y-index and
the Yk-index in Table 1.

The absolute advantage coefficient)%? based on j or k in
Equations (1), (2), and (5) was used to measure the strength of
contributions compared to the next 2 big AIC/R.

ACC= (Ri2/Rz3)/(1 + (Ry2/Rz3)),

where R, is the ratio between the values from top 1 and top
2. R, is the ratio between the values from the top 2 and top 3.

The cutting point is set at 0.7.532 Higher values indicate a greater
role of dominance within the group. Three effect sizes are assigned:
large (>=0.7), medium (between 0.5 and 0.7), and small (<0.5).

Visual representations of the Sankey diagram, the choropleth
map, and the radar diagram were created using the author-made
MS Excel modules.>*#”! To determine the momentum of asso-
ciation between RP and FP, the Pearson correlation coefficient
(r) was used. The 1 as calculated based on the following
formula (=1 x #ﬁ,) 13354 Tt can be expected that authors
have the least association between RP and FP, followed by insti-
tutes and countries.

3. Results
3.1. Part I: Data presentation using 2 visualizations

3.1.1. Frequency of year, types, authors, and institutes. Based
on the total number of 9498 articles, the most frequent was

observed in 2021 (n = 4418), articles (6535), author names
starting with Zhang Y (156), and Sichuan University (China)
(432); see Figure 2. The counts are derived from the WoS,
where the authors are counted in all positions of each article.
Therefore, identical names within the same region or institute
were not excluded from WoS.

3.1.2. Region-based geographics of the Yk-index. The
Yk-indexes denoted by k in Equation (5) are distributed in
Figure 3. The highest value is in South Korea (k = 1.0), followed
by Sichuan (0.9) and Zhejiang (0.55). The publications of
countries/regions are displayed on the choropleth map®® in
Figure 3. The majority of articles in Medicine (Baltimore) came
from South Korea, Sichuan (China), and Zhejiang (China). The
ACC is 0.40 for South Korea [=((1/0.9)/(0.9/0.55))/(1+((1/0.9)/
(0.9/0.55)))]. It appears that South Korea has a small effect size
of dominance (<0.50).

3.2. Part IlI: the online radar-Yk drawn for AIC/R

3.2.1. Author contributions based on regions. A total of
the top 500 authors with a higher Yk-index are illustrated
in Figure 4. We can see that authors Qiu Chen (27, 1, 90),
Chunguang Xie (20, 0.74, 90) from China, and Sung-Ho Jang
(South Korea) (14, 0.39, 15.26) have higher Yk-index values.
The ACC for Qiu Chen is 0.49 [=(27/20)/(20/14)/(1 + (27/20)/
(20/14))]. It appears that Qiu Chen has a small effect size of
dominance (<0.50). The former 2 have more RP than FP based
on their h* at 90°. The association between RP and FP was -0.55
(t =-14.7, df = 498).

3.2.2. Institute contributions based on regions. A total of the
top 500 institutes with the highest Yk-indexes are illustrated
in Figure 5. We can see that Sichuan University (China) has
the highest Yk-index (7135, 0.99, 44.28), followed by Zhejiang
University (394, 0.55, 43.26), and Hospital Chengdu University
of Traditional Chinese Medicine (359, 0.5, 47.07). The ACC
for Sichuan University is 0.62 [=(715/394)/(394/359)/(1 +
(715/394)/(394/359))]. It appears that Sichuan University has a
medium effect size of dominance (between 0.5 and 0.70). The
association between RP and FP was 0.95 (t = 71.09, df = 498).

3.2.3. Region contributions based on regions. A total of
the top 500 regions with higher Yk-indexes are illustrated
in Figure 6. We can see that South Korea has the highest
Yk-index (2045, 1, 45.08), followed by Sichuan Province
(China) (1842, 0.9, 44.74) and Zhejiang Province (China)
(1123, 0.55, 45.26). The ACC for Sichuan Province is 0.40
[=(2045/1842)/(1842/1123)/(1 + (2045/1842)/(1842/1123))].
It appears that Sichuan has a small effect size of dominance
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n=9,498 ]
Year Type Author Institute
SICHUAN UNIVERSITY: 432mm
2021: 4,418 Articles: 6,535 Zhang Y: 156 —
LiuY :154—
CHENGDU UNIVERSITY OF TRADITIONAL CHINESE MEDICINE: 393

LiJ:146— ZHEJIANG UNIVERSITY: 270 =

Review Articles: 2,963 Wang Y: 131—
Proceedings Papers : 8
Wang J : 126— JILIN UNIVERSITY: 256 ==
2020: 5,080

Retracted Publications: 1

CAPITAL MEDICAL UNIVERSITY : 183 ==

Figure 2. Frequency of important categories in the 9498 articles using the Sankey diagram.

- - -

<0_F:0%,(0)
<0.01_E:3.58%,(33)
<0.01_D

Top 3

Sichuan
Zhejiang

Y-index v

Republic of Korea 1.0

0.9
0.55

Figure 3. Geographical distribution of the Yk-index in the journal of Medicine since 2020 on the choropleth maps.

(<0.50). The association between RP and FP was 0.99 (t =
202.8, df = 498).

3.2.4. Country contributions based on regions. A total of
the top 500 countries with higher Yk-indexes are illustrated
in Figure 7. We can see that China has the highest Yk-index
(12415, 1, 44.93), followed by South Korea (2045, 1, 45.08)
and Japan (943, 0,08, 44,94). The ACC for China is 0.74
[=(12415/2045)/(2045/943)/(1 + (12415/2045)/(2045/943))]. 1t

appears that China has a large effect size of dominance (>0.70)
over the next 2 countries in counts. The association between RP
and FP was 0.99 (t = 67.25, df = 90).

3.3. 4-quadrant Radar plots

Figure 8 illustrates a 4-quadrant radar plot. To save article
space, a radar plot presents 4 entities simultaneously. Bubbles
are sized by the CJAL scores.
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Top 500 Authors

Chen, Qiu(Sichuan)
RP=27 FP=0

Xiong. Jun(Jiangxi)
RP=18 FP=3

1 2 3 4 5 6 7 - FP

Classifications with 7 strata

RP=number of
corresponding authors

FP=number of 1st authors

Y-index=RP+FP .
Bubbles sized by RP+FP
Bubbles colored by RP+FP

r=-0.55, t=-14.7, df=498

Figure 4. Using the one-quadrant radar plot to display author contributions

to the journal of Medicine based on provinces of China in 2020 and 2021.

Top 167 regions

RP

South Korea
RP=1024 FP=1021

Sichuan,
RP=917 FP=925

1 2 3 4 5 6 7

Classifications with 7 strata

RP=number of
corresponding authors

FP=number of 1st authors

Y-index= Rp+Fp
Bubbles sized by RP+FP
Bubbles colored by RP+FP

r=0.99, t=202.8, df= 165

Figure 6. The regions with higher Yk-indexes in the journal of Medicine using
the one-quadrant radar plot.

Top 500 Institutes Sichuan Univ(China)

RP RP=353 FP=362

Hosp Chengdu Univ Tradit Chinese O
| Medtchina), RP=186 FP=173 —> ©
L \ (@)
Zhejiang Univ(China)
RP=191 FP=203

Classifications with 7 strata

RP=number of
corresponding authors

FP=number of 1st authors

Y-index=RP+FP
Bubbles sized by RP+FP

Bubbles colored by RP+FP
r=0.95, t=71.09, df=498

Figure 5. The research institutes with higher Yk-indexes to the journal of
Medicine using the one-quadrant radar plot.

3.4. Online dashboards shown on google maps

All dashboards in Figures (except 2) appear once the QR code
is scanned and clicked. It is recommended that readers examine
the details regarding each element in entities on the dashboard.

4. Discussion

4.1. Principal findings

We observed that Qiu Chen (China), Sichuan University (China),
China, and South Korea (based on regions, e.g., provinces/met-
ropolitan areas in China) were the most productive AIC/R, with
their Yk equal to 27,715, 12415.1, and 2045, respectively; a
total of 85.6% of the published articles in Medicine (Baltimore)

Top 92 countries

RP

China
RP=6200 FP=6215 @)

Japan
=472

Taiwan

RP=421FP=318 Soyth Korea

. \ RP31024¢ FP=1021

")

FP

1 2 3 4 5 6 7

Classifications with 7 strata

RP=number of
corresponding authors

FP=number of 1st authors

Y-index=RP+FP = _ .

Bubbles sized by RP+FP

Bubbles colored by RP+FP
r=0.99, t=67.25, df=90

Figure 7. The countries with higher Yk-indexes in the journal of Medicine
using the one-quadrant radar plot.

came from the 3 countries (China, South Korea, and Japan); the
ACC for China is 0.74 (>0.70) and indicates that China has a sig-
nificant lead over the next 2 countries in counts; and this method
of drawing the Radar-Yk online was provided and successfully
demonstrated. Consequently, the 2 research questions (i.e., the
application of the Yk-index to a specific journal and the develop-
ment of an online Radar-Yk) were verified and answered.

4.2. What this study adds to what was known

There is widespread agreement that the first author and the
corresponding author are of primary importance.*>*¢ The
first author has contributed most to the work, including
conducting research and writing the manuscript.7% It was
noted that the corresponding author was responsible for the



Shao et al. ® Medicine (2022) 101:45

www.md-journal.com

China dominates publication
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Sichuan Univ(China)
RP=365 FP=370

Yk =735
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\Y

Chen, Qiu(China)
RP=27 FP=0
Yk=27

Figure 8. The 4-quadrant radar plot used to display 4 entities simultaneously (details about how to draw the graph are referred to Supplemental Digital Content 1).

planning and execution of the study and for the writing of the
paper.!®

Increasing the number of authors of a paper is associated
with unethical practices such as gift authorship.’>* Gift or
honorary authorship is defined as the inclusion as author of a
person who has not adequately contributed to the article.!:¢?!
It is still considered a minor digression, and honorary or gift
authorship is not acceptable under journal guidelines. In this
study, the Y-index (or the Yk-index) is correlated with import-
ant positions. Specifically, the number of FP and corresponding
author publications (RP) are exclusively included in the compu-
tation of author performances and credits, which can prevent
the inclusion of honorary or gift authorships in article bylines.

The number of publications in Medicine (Baltimore) was
dominated by publications from China. China has an ACC of
0.74 (>0.70), which indicates a significant advantage over the
next 2 countries. According to a previous study,? citations
were used to compute the ACC (0.85) for China, which has a
strong dominance in Medicine (Baltimore).

The Sankey diagram!®»® was used to identify important
information quickly and has recently been applied to biblio-
metrics,*3*%1 as we have done with Figure 2 in this study. For
readers to practice it on their own, a method to draw the Sankey
is provided in MS Excel,*! in lieu of using the package net-
workD3 in R language.®¢!

As usual, we report the most productive AIC/R in bibliometrics.
One noteworthy difference is that both China and the USA were
divided into provinces/metropolitan cities and states in comparison
with other countries with smaller populations for research, which
is similar to previous studies®®“*"! illustrating the geographical
distribution of indicators on a choropleth map for readers to eas-
ily comprehend the study results. Otherwise, the most productive
countries would be located in either the United States or China.

4.3. What it implies and what should be changed?

The Y-index with 2 parameters (j, h) is constructed to assess both
the number of publications and the nature of contribution.””

In contrast, the Yk-index utilizes 3 parameters (j, k, and h*)
to identify the academic contributions and the ratio of RP and
FP using k and h*(=angle degree instead of radian in Y-index).
The parameter k is derived from j(=RP + FP), but in relation to
the reference of the top member in a group via Equations (4)
and (5). In Table 1 and Figure 1, we verify the incorrectness of
j(= RP + FP) in the study.*¥! The distance in radius should be
calculated from Equation (6) or j(= VRP? + FP?) in scenario
A% as shown in Table 1 and Figure 1.

Next, Radar Yk was applied to visualize the AIC/R contribu-
tions to the journal of Medicine (Baltimore). For readers who
would like to replicate the study on their own in the future, a
video and tutorial are provided with the instructions for draw-
ing the Radar Yk; see the links.[*5-#7!

Thus, the 2 research objectives were met (i.e., development of
the Yk-index and demonstration of the use of Radar-Yk).

Furthermore, this study provides a better understanding of the
differences among bibliographical studies compared with the cur-
rent study.”*7% In Table 2, we highlight the 3 unique characteris-
tics of the Yk-index, the radar plot, and the absolute advantage
coefficient (i.e., absolute advantage coefficient for the top 1 entity
against the next 2 in counts). On the 4-quadrant radar plot, we
illustrate the top 10 elements of 4 entities, simultaneously, in terms
of publications (i.e., locations denoted by the Y-indexes and RAs
(bubble sizes denoted by the CJAL scores). It is possible to save
more than 8 tables or graphs in comparison to the traditional
bibliographical studies (i.e., in contrast to traditional bibliomet-
rics which require more than 8 tables or graphs to display study
results, only Figures 2 and 8 are used to illustrate entities with
more publications and higher RA demonstrated in this study). The
method of how to draw the 4-quadrant radar plot is described in
Supplemental Digital File 3, http:/links.lww.com/MD/H569.

4.4. Limitations and suggestions

Although the findings are based on the above analysis, there are still
several potential limitations that may encourage further research
efforts. First, the data were retrieved exclusively from WoS in 2020
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Comparison of article features in comparison with this study.

Feature A0 Al A2 A3 Ad A5 A6 A7 A8
Tables & figures 9 8 12 8 10 13 15 17 4
Citation v V N

Publication \ \ v v v V \ v
World map v v v v v Vv

Co-word \ \ \ \

Co-laboration V \

RA Yk h/g h JF n(%) ESCl h/g

Countries \V V V v v \V

Institutes V v \

Departments \

Authors \V \ \V

Journals V v v

Keywords v N N \

Subject area \V \V V \
Radar plot N

AAC v

Note: RA = research achievement; Articles from A1 to A8 are noted in references 74 to 81; AAC = absolute advantage coefficient for the top one entity against the next two in counts.

and 2021. These results cannot be generalized over a long period
of time. Furthermore, the contributions cannot be solely based on
publications. Citations will be useful for future research.

Second, to measure the research contributions using the
Yk-index, the assumption is based on the equal weights in both
the first and corresponding authors. If the assumption is not
held, the Yk-index and the Radar Yk would not be meaningful
and useful in application.

Third, except for Figure 2, all dashboards in Figures are dis-
played on Google Maps. Google Maps may not be used for
free unless you use the application programming interface with
a paid project key. In the absence of an application program-
ming interface, the dashboard limitation is not publicly acces-
sible. The process of making dashboards with MP4 video using
Microsoft Excel is provided in the following link*” that helps
readers apply the procedures to other topics, not just that of the
given journal as we did in this study.

Fourth, while dealing with the extraction of article meta-
data from WoS, the data arrangement can be complicated and
tedious. The tutorial material is available,**7! but the Excel
module to extract author data from the WoS can be requested
from the corresponding author.

Fifth, there may be some bias in understanding author contribu-
tions to Medicine (Baltimore), since there could be multiple authors
with the same name or abbreviation who are affiliated with differ-
ent institutions. Therefore, the result of contributions made by iden-
tical author names to Medicine (Baltimore) would be influenced by
the accuracy of the indexing author, even though the name associ-
ation with regions is adjusted and matched in this study. In refer-
ences,””% we list the different contributions from authors based on
the country name and most confidential names found in this study.
For instance, this study!”! has 12 authors with the name Wei Zhang
from different provinces and metropolitan cities in China.

Finally, it is not simple and easy to draw a sophisticated dia-
gram, as the Sankey diagram shown in Figure 2. The computer
program is required to make adjustment and then fit the format
of the software!®"l applied to this study.

5. Conclusion

We made a breakthrough by developing an online Radar-Yk
for showing the most contributions to the journal of Medicine
(Baltimore). The 3 countries (China, South Korea, and Japan) con-
tributed 85.6% of the published articles in Medicine (Baltimore).
China has an ACC of 0.74 (over 0.70), showing that it has a sig-
nificant lead over the next 2 countries in terms of article counts.

We demonstrated how to draw the Radar-Yk online in details (see
Supplemental Digital Contents 2 and 3). Radar-Yk visualization
could be replicated for use in academic research and applications
on other topics in future bibliographical studies.

Acknowledgments

We thank Enago (www.enago.tw) for English language revision.

Author contributions

YS and TWC initiated the research, collected data, conducted
the analysis, and wrote the manuscript. FL contributed to the
design of the study and provided critical reviews of the manu-
script, and TWC contributed to the interpretation of the results.
Conceptualization: Yang Shao.

Investigation: Fong-Lin Jang.

Methodology: Tsair-Wei Chien.

References

[1] Sweileh WM, Al-Jabi SW, Zyoud SH, et al. Outdoor air pollution and
respiratory health: a bibliometric analysis of publications in peer-re-
viewed journals (1900 - 2017). Multidiscip Respir Med. 2018;13:15.

[2] Weng N. Submission of scientifically sound and ethical manuscripts to

peer-reviewed journals - a reviewer’s personal perspective on bioanalyt-

ical publications. Biomed Chromatogr. 2012;26:1457-60.

Nederhof AJ. The policy impact of Bibliometric rankings of research per-

formance of departments and individuals in economics. Scientometrics.

2008;74:163-74.

Pouris A. The international performance of the South African academic

institutions: a citation assessment. High Educ. 2007;54:501-9.

Huang MH, Lin CS, Chen DZ. Counting methods, country rank

changes, and counting inflation adsorption research using Y-index in

the assessment of national research productivity and impact. ] Am Soc

Inf. 2011;62:2427-36.

Burman KD. Hanging from the masthead-reflections on authorship.

Ann Intern Med. 1982;97:602-5.

[7] ICMJE. Website of international committee of medical journal edi-
tors. Available at: https://www.icmje.org/. [Access date May 31,
2022].

[8] Fu HZ, Ho YS. Top cited articles in adsorption research using the
Y-index. Res Eval. 2014;23:12-20.

[9] Sriram P. India: multiauthor
2015;522:419419.-419.

[10] Clement TP. Authorship matrix: a rational approach to quantify indi-
vidual contributions and responsibilities in multiauthor scientific arti-
cles. Sci Eng Ethics. 2014;20:345-61.

[11] Kovacs ]. Honorary authorship epidemic in scholarly publications? How
the current use of citation-based evaluative metrics make (pseudo)honorary

[3

[4

[5

[6

papers skew ranking. Nature.


www.enago.tw
https://www.icmje.org/

Shao et al. ® Medicine (2022) 101:45

authors from honest contributors of every multiauthor article. ] Med
Ethics. 2013;39:509-12.

[12] Liu MY, Chou W, Chien TW, et al. Evaluating the research domain
and achievement for a productive researcher who published 114
sole-author articles: a bibliometric analysis. Medicine (Baltim).
2020;99:€20334.

[13] Smith E, Williams-Jones B. Authorship and responsibility in health sci-
ences research: a review of procedures for fairly allocating authorship
in multiauthor studies. Sci Eng Ethics. 2012;18:199-212.

[14] Anonymous. The role and responsibilities of coauthors. Lancet.
2008;372:778.

[15] Rennie D, Yank V, Emanuel L. When authorship fails: a proposal to
make contributors accountable. JAMA. 1997;278:57585.

[16] Hirsch JE. An index to quantify an individual’s scientific research out-
put. Proc Natl Acad Sci USA. 2005;102:16569-72.

[17] Egghe L. Theory and practice of the g-Index. Scientometrics.
2006;69:131-52.

[18] Jin BH, LiMing L, Rousseau R, et al. The R- and AR-Indexes: comple-
menting the h-Index. Chin Sci Bull. 2007;52:855-63.

[19] Fenner T, Harris M, Levene M, et al. A novel bibliometric index with a
simple geometric interpretation. PLoS One. 2018;13:¢0200098.

[20] Yeh YT, Chien TW, Kan WC, et al. The use of hx-index to com-
pare research achievements for ophthalmology authors in Mainland
China, Hong Kong, and Taiwan since 2010. Medicine (Baltim).
2021;100:e24868.

[21] Lin CH, Chou PH, Chou W, et al. Using the Kano model to display the
most cited authors and affiliated countries in schizophrenia research.
Schizophr Res. 2020;216:422-8.

[22] Paladugu R, Schein M, Gardezi S, et al. One hundred citation classics in
general surgical journals. World J Surg. 2002;26:1099-105.

[23] Baltussen A, Kindler CH. Citation classics in anesthetic journals.
Anesth Analg. 2004;98:443-51.

[24] Ohba N, Nakao K, Isashiki Y, et al. The 100 most frequently cited arti-
cles in ophthalmology journals. Arch Ophthalmol. 2007;125:952-60.

[25] Shadgan B, Roig M, Hajghanbari B, et al. Top cited articles in rehabili-
tation. Arch Phys Med Rehabil. 2010;91:806-15.

[26] Bissar-Tadmouri N, Tadmouri GO. Bibliometric analyses of biomedi-
cal research outputs in Lebanon and the United Arab Emirates (1988-
2007). Saudi Med J. 2009;30:130-9.

[27] Hennessey K, Afshar K, MacNeily AE. The top 100 cited articles in

urology. Can Urol Assoc J. 2009;3:293-302.

Kelly JC, Glynn RW, O'Briain DE, et al. The 100 classic papers of orthopedic

surgery a bibliometric analysis. ] Bone Joint Surg Br. 2010;92B:1338-43.

[29] Royle ], Coles L, Williams D, et al. Publishing in international journals—
an examination of trends in Chinese coauthorship. Scientometrics.
2007;71:59-86.

[30] Ho YS. Bibliometric analysis of adsorption technology in environmen-
tal science. ] Environ Prot Sci. 2007;1:1-11.

[31] Ho YS, Satoh H, Lin SY. Japanese lung cancer research trends and per-
formance in science citation index. Intern Med. 2010;49:2219-28.

[32] Wang MH, Yu TC, Ho YS. Bibliometric analysis of the performance of
water research. Scientometrics. 2010;84:813-20.

[33] Mao N, Wang MH, Ho YS. A bibliometric study of the trend in articles
related to risk assessment published in science citation index. Hum Ecol
Risk Assess. 2010;16:801-24.

[34] Terajima K, Aneman A. Citation classics in anesthesia and pain jour-
nals: a literature review in the era of the internet. Acta Anaesthesiol
Scand. 2013;47:655-63.

[35] Li JE Wang MH, Ho YS. Trends in research on global climate change:
a science citation index expanded-based analysis. Glob Planet Change.
2011;77:13-20.

[36] Wang MH, Fu HZ, Ho YS. Comparison of universities’ scientific
performance using bibliometric indicators. Malays ] Libr Inf Sci.
2011;16:1-19.

[37] Fu HZ, Chuang K-Y, Wang M-H, et al. Characteristics of research
in China assessed with essential science indicators. Scientometrics.
2011;88:841-62.

[38] Ho YS. A bibliometric analysis of highly cited publications in the Web
of Science category of emergency medicine. Signa Vitae. 2021;17:11-9.

[39] Ho YS. Top-cited articles in chemical engineering in science citation index
expanded: a bibliometric analysis. Chin ] Chem Eng. 2012;20:478-88.

[40] Ho YS. The top-cited research works in the science citation index
expanded. Scientometrics. 2013;94:1297-312.

[41] FuHZ, Ho YS. Independent research of China in science citation index
expanded during 1980-2011. J Informetr. 2012;7:210-22.

[42] Ho YS. A bibliometric analysis of highly cited articles in materials sci-
ence. Current Sci. 2014;107:1565-72.

[28

www.md-journal.com

[43] Liu PC, Lu Y, Lin HH, et al. Classification and citation analysis of the
100 top-cited articles on adult spinal deformity since 2011: a biblio-
metric analysis. ] Chin Med Assoc. 2022;85:401-8.

[44] Chien TW, Wang HY, Hsu CF, et al. Choropleth map legend design for
visualizing the most influential areas in article citation disparities: a
bibliometric study. Medicine (Baltim). 2019;98:¢17527.

[45] Chien TW. How to draw the visualizations in this study. Available at:
http://www.healthup.org.tw/article/pdf/Howtoconductduealsankey.
pdf. [access date October 22, 2022].

[46] Chien TW. The website to make radar diagram in this study. Available
at:  http://www.healthup.org.tw/kpiall/forestplot.asp  [access date
October 22, 2022].

[47] Chien TW. MP4 file to draw the visualizations in this study. Available
at:  https://www.youtube.com/watch?v=uT1v]JotKo7w [access date
October 22, 2022].

[48] Yeung AWK, Ho YS. Highly cited dental articles and their authors:
An evaluation of publication and citation characteristics. J Invest Clin
Dent. 2019;10:e12462.

[49] Yeh JT, Shulruf B, Lee HC, et al. Faculty appointment and promotion
in Taiwan’s medical schools, a systematic analysis. BMC Med Educ.
2022;22:356.

[50] Belikov AV, Belikov VV. A citation-based, author- and age-normal-

ized, logarithmic index for evaluation of individual researchers inde-

pendently of publication counts [version 1; peer review: 2 approved].

F1000Research. 2015;4:884.

Yang DH, Chien TW, Yeh YT, et al. Using the absolute advantage coef-

ficient (AAC) to measure the strength of damage hit by COVID-19 in

India on a growth-share matrix. Eur ] Med Res. 2021;26:61.

Lin JK, Chien TW, Yeh YT, et al. Using sentiment analysis to identify

similarities and differences in research topics and medical subject head-

ings (MeSH terms) between Medicine (Baltimore) and the Journal of
the Formosan Medical Association (JFMA) in 2020: a bibliometric
study. Medicine (Baltim). 2022;101:€29029.

Lin CH, Chien TW, Yan YH. Predicting the number of article citations

in the field of attention-deficit/hyperactivity disorder (ADHD) with

the 100 top-cited articles since 2014: a bibliometric analysis. Ann Gen

Psychiatry. 2021;20:6.

[54] Kuo YC, Chien TW, Kuo SC, et al. Predicting article citations using

data of 100 top-cited publications in the journal Medicine since 2011:

a bibliometric analysis. Medicine (Baltim). 2020;99:¢22885.

Zuckerman HA. Patterns of name ordering among authors of scientific

papers: a study of social symbolism and its ambiguity. AJS. 1968;74:276-91.

[56] Costas R, Bordons M. Do age and professional rank influence the
order of authorship in scientific publications? Some evidence from a
microlevel perspective. Scientometrics. 2011;88:145-61.

[57] Herbertz H, Miiller-Hill B. Quality and efficiency of basic research in
molecular biology: a bibliometric analysis of thirteen excellent research
institutes. Res Pol. 1995;24:959-79.

[58] Riesenberg D, Lundberg GD. The order of authorship—who’s on first.
JAMA. 1990;264:1857.

[59] Slone RM. Coauthors’ contributions to major papers published in
the AJR: frequency of undeserved coauthorship. Am ] Roentgenol.
1996;167:571-9.

[60] Dotson B, Slaughter RL. Prevalence of articles with honorary and
ghost authors in three pharmacy journals. Am J Health Syst Pharm.
2011;68:1730-4.

[61] Bennett DM, Taylor DM. Unethical practices in authorship of scientific
papers. Emerg Med. 2003;15:263-70.

[62] Singh S. Criteria for authorship. Indian ] Dermatol Venereol Leprol.
2009;75:211-3.

[63] Lamer A, Laurent G, Pelayo S, et al. Exploring patient path through
Sankey diagram: a proof of concept. Stud Health Technol Inform.
2020;270:218-22.

[64] Yu B, Silva CT. VisFlow - web-based visualization framework for tab-
ular data with a subset flow model. IEEE Trans Vis Comput Graph.
2017;23:251-60.

[65] Chen CH, Chien TW, Ho SYC, et al. Predicting article citations using
data from 100 top-cited publications in the field of Psoriasis Vulgaris
and biological agents (PVBA) since 1991: a bibliometric analysis.
Medicine (Baltimore). 2022 (in print).

[66] R language. With the package of networkD3 to draw the Sankey dia-
gram. Available at: https://christophergandrud.github.io/networkD3.
[Access date June 21, 2022].

[67] Wang LY, Chien TW, Chou W. Using the IPcase index with inflection
points and the corresponding case numbers to identify the impact hit
by COVID-19 in China: an observation study. Int ] Environ Res Public
Health. 2021;18:1994.

[51

[52

[53

(55


http://www.healthup.org.tw/article/pdf/Howtoconductduealsankey.pdf
http://www.healthup.org.tw/article/pdf/Howtoconductduealsankey.pdf
http://www.healthup.org.tw/kpiall/forestplot.asp
https://www.youtube.com/watch?v=uT1vJotKo7w
https://christophergandrud.github.io/networkD3

Shao et al. ® Medicine (2022) 101:45

[68]

[69]

[70]

[71

(72

(73

[74]

Wang LY, Chien TW, Lin JK, et al. Vaccination associated with gross
domestic product and fewer deaths in countries and regions: a verifica-
tion study. Medicine (Baltim). 2022;101:¢28619.

Lee KW, Chien TW, Yeh YT, et al. An online time-to-event dashboard
comparing the effective control of COVID-19 among continents using
the inflection point on an ogive curve: observational study. Medicine
(Baltim). 2021;100:e24749.

Ho YS. Classic articles on social work field in social science citation
index: a bibliometric analysis. Scientometrics. 2014;98:137-55.

Raul QB, Noelia RH, Alejandro GR. Bibliometric analysis of span-
ish pshchology journals indexed in the emerging source citatiosn
index(2018-2020). Psychol Res. 2021;42:170-6.

Herndndez-Gonzalez V, Carné-Torrent JM, Jové-Deltell C, et al. The
top 100 most cited scientific papers in the public, environmental &
occupational health category of web of science: a bibliometric and visu-
alized analysis. Int ] Environ Res Public Health. 2022;19:9645.

Raul QB, Alejandro GR, Gualberto BC. Bibliometric analysis of
Psychology journals related to the Forensic-Juridical field, tak-
ing into account the WoS and JCR (2018). Rev de Investig Educ.
2019;17:165-78.

Rojas-Montesino E, Méndez D, Espinosa-Parrilla Y, et al. Analysis of
scientometric indicators in publications associated with healthy aging

10

[75]

[76]

[77]

[78]

[79]

[80]

[81]

Medicine

in the world, period 2011-2020. Int J Environ Res Public Health.
2022;19:8988.

Huang Y, Zhu D, Kv Q, et al. Early insights on the Emerging Sources
Citation Index (ESCI): an overlay map-based bibliometric study.
Scientometrics. 2017;111:2041-57.

Oscar FS, Raul QB. Analysis of Ibero-American journals of psychol-
ogy and education indexed in the Journal Citation Reports of 2015.
PSIENCIA Rev. 2017;9:1-23.

Selva-Pareja L, Ramos-Pla A, Mercadé-Melé P, et al. Evolution of scien-
tific production on health literacy and health education-a bibliometric
analysis. Int ] Environ Res Public Health. 2022;19:4356.

Arce R, Selaya A. In search of an empirical definition of the dispropor-
tionate multi-authoring for the evaluation of the research activity in
psychology. Rev de Investig Educ. 2019;17:196-207.

Chien TW. Identical names listed for this study. Available at: http:/
www.healthup.org.tw/aif/aif.asp?mname=sankeyname&width=1600.
[Access date June 22,2022].

Chien TW. Contributions with identical names in China for this study.
Available at: http://www.healthup.org.tw/aif/aif.asp?mname=radar-
name&width=600. [Access date June 22, 2022].

SankeyMATIC. Sankey software. Available at: https://sankeymatic.
com/. [Access date April 22,2022].


http://www.healthup.org.tw/aif/aif.asp?mname=sankeyname&width=1600
http://www.healthup.org.tw/aif/aif.asp?mname=sankeyname&width=1600
http://www.healthup.org.tw/aif/aif.asp?mname=radarname&width=600
http://www.healthup.org.tw/aif/aif.asp?mname=radarname&width=600
https://sankeymatic.com/
https://sankeymatic.com/

