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Abstract: Background: Health behavior (HB) is an action taken by a person who pursues good health and
prevents illness. Health behavior, thus, reflects a person’s health beliefs and attracts, particularly, on published
papers in academics. However, who is the most influential author (MIA) with highly-cited papers on HB remains
unknown. Objective: The purpose of this study is to apply the authorship-weighted scheme (AWS) developed
by authors to select the MIA on HB using the visual displays on Google Maps.
Methods: We obtained
1,116 abstracts published between 2012 and 2016 from Medline based on the keywords of (health [Title]) and
(behavior [Title] or behavior [Title]) on September 22, 2018. The author names, countries/areas, and Pubmed
paper IDs were recorded. The AWS was applied to (1) select the most productive authors (MPA) using social
network analysis (SNA); (2) discover the MIA using h-indexes and author impact factors (AIF) dispersed on
Google Maps, and (3) display the countries/areas distributed for the x-index in geography. Pajek software was
performed to determine the partition categories of clusters. Results: We found that the MPA and MIA are
Matthew K Nock (US) and Erika A Waters (US) for the MPA and MIA, respectively. All visual representations
that are the form of a dashboard can be easily displayed on Google Maps. The most influential countries are the
US (=19.03) and Australia (=6.46) with the highest x-indexes. Readers are suggested to manipulate them on their
own on Google Maps. Conclusion: Many individual researchers achievements (IRA) were determined using
h-index, AIF, x-index, or other bibliometric indices without quantifying author contributions. We demonstrated
visualized representations on Google Maps using the AWS developed by authors to measure authors influences
in a specific discipline. The research approach using the AWS to quantify the authors contributions can be
applied to measure IRA in the future.
Keywords: authorship-weighted scheme, most productive author, most influential author, Google Maps,
social network analysis, health behavior
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Introduction

Health behavior (HB) is an action taken by a person
to maintain, attain, or regain good health and to prevent
illness.[1, 2] Many papers were published in academics
each year. The most productive author (MPA) has been
selected by authors[2] on the topic of HB. However, the
most highly-cited authors have not been discussed in the
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literature.
The h-index[3] is an author-level metric that attempts
to measure both the productivity and citation impact of
the publications of a scientist or scholar. Although the
h-index can measure both the productivity and citation
impact of the publications of a scientist, one of its shortcomings is the assumption of equal credits for all coauthors in an article.[4, 5] Many studies[6–8] have been
conducted to investigate individual researchers achievements (IRA) in a specific discipline. However, all or
which ignored the co-author contributions unequal in an
article byline.[5–9] Although many authors developed
schemes for quantifying author contributions in the literature,[10–16] none had been successfully used so far
in academics. A general authorship-weighted scheme
(AWS) is thus required to develop for use in the empirical discipline.
Besides h-index,[3] the author impact factor
(AIF)[17, 18] and the x-index[19] are also plagued and
criticized by scholars in bibliometric fields without

Advances in Health and Behaviour c 2018 by Syncsci Publishing. All rights reserved.

25

Chen Fang Hsu, et al. Author collaboration in neuroimmunology and neuroinflammation

considering the author contributions in a byline.
If we consider the contribution of the scientist in the
publication, the weights of author contributions should
be partitioned with real numbers (i.e., with decimal digits). How to apply the author weights to calculate h-index
limited by the terms of integrals remains quite challenging and needs to solve. We are going to demonstrate
the AWS for quantifying author contributions used on hindex, AIF, and x-index in this study.
For this purpose, we (1) develop a scheme for quantifying author contributions used for calculating the hindex for authors, (2) explore the most productive author(MPA) using AWS, (3) highlight the most influential
authors (MIA) with highly cited papers in a disciple of
HB, and (4) plot the countries/areas with highly cited xindex on Google Maps to show the most influential nations on HB.

as the Equation (1):

exp(γj )
2.72γj
Wj = P
= P
m
m
exp(γj )
2.72γj
j−0

(1)

j−0

The sum of author weights in a byline equals 1.0 when
considering the number of m+1 authors with the last
being the corresponding author, see the Equation (2),
whereas Wj in Equation (1) denotes the weight for an
author on the ordering of author j in the article byline.
The power γ j is an integer number from m to 0 in descending order.
The sum of author weights in a byline is defined as
below:
m
X
exp(γj )
(2)
m
P
j−0
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2.1

Methods
Data Collection

By searching the PubMed database (Pubmed.org,
PMC) maintained by the US National Library of
Medicine, we used the keywords of (health [Title]) and
(behavior [Title] or behavior [Title]) on September 22,
2018, and downloaded 1,116 articles published between
2012 and 2016. The inclusion criteria are all downloaded
abstracts based on the type of Journal Article. Ethical
approval was not necessary for this study because all the
data were obtained from the Medline library on the Internet.

2.2

Social network analysis and Pajek software

Social network analysis (SNA)[20] was applied to explore the pattern of entities in a system using the software of Pajek.[21] In keeping with the Pajek guidelines,
we defined an author (or paper keyword) as a node that
is connected to other nodes through the edge (or say the
relation). Usually, the weight between two nodes is defined by the number of connections.
Centrality is a vital index to analyze the network. Any
individual or keyword lies in the center of the social network will determine its influence on the network and its
speed to gain information.[22–24]

2.3

The AWS for quantifying coauthor contributions

The AWS was developed referring to the Rasch rating scale model[25] for quantifying author contributions

Accordingly, more importance is given to the first (=
exp (m), primary) and the last (= exp (m-1), corresponding or supervisory) authors, while it is assumed that the
others (the middle authors) have made smaller contributions.[26] In Equation (2), the smallest portion (= exp (0)
= 1) is assigned to the last second author with the odds=1
as the basic reference.

2.4

A simple 5-year h-indexes and the AIFs

The AIF of an author A for a given the year (e.g, 2017)
can be defined in Equation (3):
X
AIF (SM A) = (
Cited papers based on×

Wj in a givenyear and the proceeding 5 yrs)/
(Citable papers × Wj in the given 5 yrs) (3)
A total number of 4,857 authors were collected for calculating their h-indexes, x-indexes, and AIFs in 2017
based on citable papers in PMC since 2012. All indices were located on dashboards using SNA and Google
Maps.
The rule for applying author weights to calculate hindex is defined as below:
h = cm + (h − 1)/10 f or h-core if max(ci) < 1 and
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. The possible scenarios of AWS and the rules for calculating the h-index
with real numbers were illustrated in Table 1.
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Table 1. Using AWS to quantify the author contributions and to
comput h-index
A: Quantifying the author contributions with scenarios
# of author
1
2
3
4
5
6
7
8
Threshold
0
1
2
3
4
5
6
7
The first
1 0.7 0.7 0.6 0.6 0.6 0.6 0.6
0.3 0.2 0.2 0.2 0.2 0.2 0.2
The 2nd

9 Ratio
8
0.6 2.72
0.2 2.72

The 3rd

0.1 2.72

0.1

The 4th

0.1

0.1

0.1

0.1

0.1

0

0

0

0

0

0 2.72

0

0

0

0

0 2.72

0

0

0 2.72

0

0

0 2.72

The 5th
The 6th

0

The 7th
The 8th
The 9th
Sum

1

1

1

1

1

1

1

0

0 2.72

1

0
1

B: Computing h-index using real nature numbers

Scenario
1
2
3
4
5
6
7
8
9
10

Script, cm=max(ci), k at h-core
=cm+(h-1)/10 if cm<1,0.5+(2-1)/10
=h(k)=h index
=h index
=h index
=h + decimal if cm >=1
=h + decimal if cm >=1, 3+ 0.3
=cm+(h-1)/10 if cm<1,0.9+(5-1)/10
=h + decimal if cm >=1. 2+0.4
=h index
=h index

h-index
0.6
4
1
1
1.6
3.3
1.3
2.4
5
3

1
0.5
10
100
1
11
4.6
0.9
8
10
3

2
0.3
10
1
1
1
4
0.8
3.4
9
3

3 4
0.1
10 10
1
3.3
0.7
2
8
3

1

5

6

1

1

7

2.7
0.6 0.5 0.4 0.3
7
3

6
3

5
3

4
3

Figure 1. Study flowchart including one table and three Figures

2.5

The pattern of author collaboration on
health behavior

Three diagrams were plotted on Google Maps through
the ways of (1) selecting the most productive authors
(MPA) using SNA; (2) discovering the MIA using hindexes and author impact factors (AIF) dispersed on
Google Maps; and (3)displaying the countries/areas distributed for the x-index in geography. The bigger bubble
means the most pivotal role played as a bridge in the network if the BC algorithm is performed. The wider line
indicates, the stronger relations between the two (i.e., the
nation or the author). Clusters separated by the algorithm
of the partition communities are filled with bubbles in
different colors. The study flowchart is displayed in Figure 1.

3
3.1

Figure 2. Dispersion of coauthor clusters based on weighted
contributions

Results
The most productive and influential author

The MPA and MIA on the topic of HB are Matthew K
Nock (US) and Erika A Waters (US), respectively, shown
in Figure 2 and Figure 3. We can see the representatives with the most number of centrality degrees in each
cluster. Interested readers are recommended to scan the
QR-codes on Figures to see the details of information for
authors on Google Maps. For instance, clicking the term
of publication can be redirected to the PMC to show the
publications of the specific author of interest.

Figure 3. Dispersion of authors h-index and AIF
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3.2

The most influential nations on HB

The mostly influential nation is the U.S., see Figure
4. The calculation of the algorithm is to obtain the xindex for each country/area through the way of ranking
the individual author contributions to each cited paper by
nations in the descending order. The maximal geometric rectangle was selected by multiplying the ascending
integer number of cited papers and the descending real
nature number of proportional cited weights.[19] The xindex is the root of the above-mentioned geometric rectangle which is similar and related to h-index according
to the study.[19]

Figure 4. Dispersion of h-indexes for countries/areas

4

Discussion

This study found that the MPA and MIA are Matthew
K Nock (US) and Erika A Waters (US) for the MPA and
MIA, respectively. All visual representations that are the
form of a dashboard can be easily displayed on Google
Maps. The most influential countries are the US (=19.03)
and Australia (=6.46) with the highest x-indexes.
Many previous types of research[20, 22, 23] have inspected coauthor collaboration using social network
analysis. Their results were similar to this study. The
difference is that we applied the AWS to quantify the
author contributions in an article byline in comparison
to the previous articles merely assuming all authors are
equal in contributions and credits.
We showed a novel AWS method for quantifying author contributions that is a totally general model fully
congruent with the category probability theory based on
the Rasch rating scale model (RSM).[25] We can adjust
the parameters(i.e., the base and the power) to accommodate many types of scenarios in the empirical discipline.
Hence, Vavryuks combined weighted scheme[10] (or the
harmonic credits[27] ) is a special case of the general AWS
in Eq. 2.
Traditionally, it is tough to observe the association of

27

two or more symptoms or ties together appeared in a network at a momentary glance. The representatives in each
cluster are determined by three factors: (1) the number
of coauthors in a byline; the more coauthors will generate more proportional contributions in a network; (2)
the number of publication outputs; and (3) the ordering
of author names in a byline. The method we used in
this study is superior to the previous ones[20, 22, 23] without considering the author contribution unequal to each
other.
There are 1,084 papers with the keyword social network analysis in the paper title when searching Medline
on December 21, 2017,[1, 2] in which two papers[28, 29] incorporated MeSH into SNA to disclose relevant knowledge to readers. However, no such papers have incorporated Google maps as a dashboard as we did in this
study.
Scientific publication is one of the objective measurements to evaluate the achievements of a medical specialty or discipline.[30] It is worth combining SNA and
Google Maps to disclose knowledge and information to
the readers for reference in the future. Many algorithms
and measures (or indicators) have been developed using
SNA to graphically explore data.[31] This kind of author
names should be identified and quantified for the bibliometric study. The duplicate names should be cautious
when dealing with the used in discovering the MPA and
MIA in the future.

5

Limitations and Future study

The interpretation and generalization of the conclusions should be cautious. First, the data were extracted
from Medline. It is worth noting that any generalization
should be made in the similar fields of paper contents.
Second, although the data were extracted from Medline and were carefully dealt with in every linkage as
correctly as possible, the originally downloaded contexts
including some errors in symbols which might affect the
resulting reports in this study may be present.
Third, there are many algorithms used for SNA. We
merely applied community cluster and density with
weighted degrees in Figures. Any changes made along
with algorithm will present different pattern and inference making.
Fourth, the social network analysis is not subject to
the Pajeck software we used in this study, others such as
Ucinet[32] and Gephi[33] are suggested to readers for use
in the future study.

Advances in Health and Behaviour c 2018 by Syncsci Publishing. All rights reserved.

28

6

Advances in Health and Behavior, November 2018, Vol. 1, No. 1

Conclusion

Many individual researchers achievements (IRA) were
determined using h-index, AIF, x-index, or other bibliometric indices without quantifying author contributions.
We demonstrated visualized representations on Google
Maps using the AWS developed by authors to measure
authors influences in a specific discipline. The research
approach using the AWS to quantify the authors contributions can be applied to measure IRA in the future.

7
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