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Abstract 
Background: Psoriasis Vulgaris is a chronic inflammatory disease characterized by keratinocyte hyperproliferation. Bibliometric 
analysis helps determine the most influential article on the topic of “Psoriasis Vulgaris and biological agents (PVBAs)”, and what 
factors affect article citation remain unclear. This study aims (1) to identify the top 100 most cited articles in PVBA (PVBA100 for 
short) from 1991 to 2020, (2) to visualize dominant entities on one diagram using data in PVBA100, and (3) to investigate whether 
medical subject headings (MeSH terms) can be used to predict article citations.

Methods: The top 100 most cited articles relevant to PVBA (1991–2020) were downloaded by searching the PubMed database. 
Citation analysis was applied to compare the dominant roles in article types and topic categories using pyramid plots. Social 
network analysis (SNA) and Sankey diagrams were applied to highlight prominent entities. We examined the MeSH prediction 
effect on article citations using its correlation coefficients.

Results: The most frequent article types and topic categories were research support by institutes (46%) and drug therapy (88%), 
respectively. The most productive countries were the United States (38%), followed by Germany (13%) and Japan (12%). Most 
articles were published in Br J Dermatol (13%) and J Invest Dermatol (11%). MeSH terms were evident in the prediction power of 
the number of article citations (correlation coefficient=0.45, t=4.99).

Conclusions: The breakthrough was made by developing one dashboard to display PVBA100. MeSH terms can be used 
for predicting article citations in PVBA100. These visualizations of PVBA100 could be applied to future academic pursuits and 
applications in other academic disciplines.

Abbreviations: CC = correlation coefficient,CD = centrality degree, DS = descriptive statistics, PMC = PubMed Central, PVBA 
= Psoriasis Vulgaris and biological agents, RA = research achievement, RD = research domain, SCI = Scientific Citation Index, 
SNA = social network analysis, VBA = visual basis for application

Keywords: bibliometric, biological agents, citation analysis, medical subject heading, Psoriasis Vulgaris, Sankey diagram, social 
network analysis

1. Introduction

Psoriasis Vulgaris is a chronic inflammatory skin disease with 
genetic predisposition and immune-mediated pathogenesis,[1] 
leading to uncontrolled keratinocyte proliferation and dys-
functional differentiation.[1] It occurs commonly worldwide 
in literature. A systematic review found that the prevalence 
of psoriasis ranged from 0.5% to 11.4% in adults and 0% 
to 1.4% in children.[2] Patients with psoriasis should receive 
appropriate therapy to improve long-term outcomes.[3] Limited 

skin disease can be frequently managed with topical agents, 
while patients with moderate to severe disease may need pho-
totherapy or systemic therapy.[3,4] In recent years, the manage-
ment of psoriasis has revolutionized with the development of 
biological therapies,[4–7] and the issue of biologics has been 
widely discussed.

Bibliometric analysis is a statistical evaluation of previ-
ously published articles, offering an effective way to measure 
the impact of a study by applying mathematical methods and 
techniques within a certain field.[8,9] Citation analysis of the 
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top-cited articles demonstrates useful and interesting infor-
mation about scientific development in a research field.[10] 
Previously published bibliometric analysis articles merely focus 
on a specific journal[11,12] or specific country.[13] However, insuf-
ficient information was provided to readers on their messy 
visual displays and on those entities of interest that are not 
synergistically, and complementarity showed an integrated dia-
gram. That is, there is no study integrating several variables 
related to the topic of interest (e.g., author-affiliated countries, 
publication journals, article types, and other relevant entities) 
into a visual representation.

In addition, one of the most important bibliometric criteria 
for judging the impact of research and authors’ work is article 
citations.[14,15] However, the citation count was hard to know 
until years after publication time.[14] We wondered if there is 
a prediction model that could help researchers identify future 
citation counts in advance.

In this study, our aims are (1) to identify the top 100 most cited 
articles in “Psoriasis Vulgaris and biological agents (PVBA)” 
(PVBA100) within the period from 1991 to 2020, (2) to visual-
ize dominant entities on one diagram using data in PVBA100, 
and (3) to investigate whether medical subject headings (MeSH 
terms) can be used to predict article citations.

2. Methods

2.1. Data source and searching strategy

We searched PubMed Central (PMC) using the keywords 
“(‘1991’[Date - Publication]: ‘2020’[Date - Publication]) and 
Psoriasis Vulgaris and biological agents” on January 11, 2022. A 
total of 921 articles were retrieved within the period from 1991 
to 2020, without limitations on language or document type. 
All studies on PVBA or research containing PVBA as the main 
part were included in this study. Articles that only mentioned 
“Psoriasis Vulgaris” or only “biological agents” articles focusing 
on other topics or articles including PVBA as a small part were 
excluded from this study. The list of PVBA100 was ranked in 
descending order by the number of citations (see Supplementary 
Digital Content 1, http://www.healthup.org.tw/html100/psoria-
sis.htm).[16] Article titles, year of publication, journal of publi-
cation, total citation counts, author-affiliated countries, article 
types (defined by publication types in PubMed), and topic cat-
egories (defined by MeSH terms in PubMed) were extracted 
from the search results. Because all the data were obtained from 
the database publicly available in PubMed, this study does not 
require ethical approval.

Depending on the titles and abstracts of PVBA100, 10 arti-
cle types and four topic categories were identified. Ten article 
types were defined as research support, clinical trial, review, 

case report, and so on, while four topic categories were classi-
fied based on MeSH terms, including dermatitis, drug therapy, 
genetics, and immunoconjugates. Citation analysis was applied 
to compare the dominant roles in article types and topic catego-
ries using pyramid plots.

2.2. Creating visualization in a dashboard based on Google 
Maps

Social network analysis (SNA)[17] was applied to cluster differ-
ent variables, including origin countries, journal of publication, 
article types, and topic categories (MeSH terms), all together 
into one picture presented as a dynamic dashboard. This dash-
board for displaying article types and other relevant entities was 
laid on Google Maps. Closer entities appeared in an identical 
subnetwork (i.e., cluster), while entities with a higher centrality 
degree (CD) were highlighted in the subnetwork. The bubble is 
sized by its CD and collared by its cluster.

It was designed to allow our readers to manipulate the dash-
board on their own to have a quick look at detailed infor-
mation on different entities by clicking on each hyperlink 
involved in this study. A Sankey diagram was particularly used 
to interpret the association of the most dominant entities in 
the network.

2.3. Major MeSH topic used in this study

The number of connections for a specific MeSH term in an 
article was computed. The MeSH terms were defined by 
major MeSH topics with an asterisk (denoted by the sym-
bol *) in PubMed. For instance, drug therapy was selected 
as a major MeSH topic instead of psoriasis in an article 
because only drug therapy had an asterisk in the string of 
psoriasis/*drug therapy/metabolism/pathology in an arti-
cle. Although psoriasis and drug therapy are simultaneously 
defined in an article, only drug therapy was used to define 
the article instead of psoriasis.

2.4. Calculation of the weighted MeSH terms

Mean citations per article were computed for each article type 
and topic category in comparison using a pyramid plot. The 
weights for the number of citations on MeSH terms per article 
were computed by proportions and citations in an article using 
the equations (Eq.) from (1) to (5) below:

MeSHi =
1
AL

,
 (1)

where ALdenoted the number of MeSH in an article. The 
weighted count of a specific MeSH term was defined in 
Eq. (2).

MeSHTp =
n∑
j=1

MeSHji(
1
AL

),
 (2)

where n was equal to 100 in this study; similarly, the weighted 
citation was in Eq. (3).

MeSHTC =
n∑
j=1

MeSHji(Cj ×
1
AL

),
 (3)

where Cjis the citation in article j, and the mean citation for a 
MeSH term can be computed by Eq. (4), similar to the implica-
tion of the impact factor (IF) for a journal.

MeSHIF =
MeSHTC

MeSHTp
.
 (4)

Highlights:

 • Social network analysis and Sankey diagram analysis 
were performed to display the articles related to article 
types and topic categories.

 • This study was a breakthrough made for readers to 
understand article citations that can be predicted 
using MeSH terms and interpreted using the Sankey 
diagram.

 • Many articles related to the 100 top-cited publications 
used numerous tables and figures to report study find-
ings. Only several figures and one table were enough 
to present informative messages to readers because the 
Sankey diagram and hyperlinks were applied to the 
articles to condense knowledge on the Internet.

http://www.healthup.org.tw/html100/psoriasis.htm
http://www.healthup.org.tw/html100/psoriasis.htm
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As such, the weighted MeSH for an article can be yielded by 
Eq. (5), which was therefore used to predict the original citations.

Articlew =

∑L
i=1MeSHIFi

AL
.
 (5)

2.5. Statistics of the prediction power between MeSH 
terms and citation counts

The correlation coefficient (CC) was used to determine the 
prediction power between the weighted MeSH terms and the 
original article citations. The CC t value was calculated by 
the formula=

(
CC»
1−CC2
n−2

)
. A prediction equation was produced by 

using simple regression analysis using MedCalc 9.5.0.0 for 
Windows (MedCalc Software). The significance level was 
set at Type I error at 0.05. The study process is presented 
in Figure 1. An MP4 video was deposited in Supplementary 
Digital Content 2, https://youtu.be/uRyhGvBKYuc.

3. Results
A total of 921 publications were retrieved from the PubMed 
database within the period from 1991 to 2020, searching the 

keyword “Psoriasis Vulgaris and biological agents”. PVBA100 
was later chosen manually from the 921 publications by citations 
in descent order. These articles were elucidated in Supplementary 
Digital Content 1, http://www.healthup.org.tw/html100/psoria-
sis.htm, where readers were invited to examine all 100 articles 
included in this study. The total citation counts of PVBA100 
were between 10 and 276 in PMC, with a sum of 3,224 citations. 
The mean citation of the PVBA100 was 32.2 times.

3.1. Article types and topic categories

Among the PVBA100, 46 (46%) were regarding research sup-
port by institutes, 15 (15%) were journal articles, and 12 (12%) 
were clinical trials, which demonstrated that research support 
(46%) was the most frequent article type in PVBA receiving a 
total citation count (n=1410). PVBA100 was classified into four 
topic categories based on MeSH terms, such as drug therapy 
(n=88), genetics (n=7), immunoconjugates (n=4), and dermatitis 
(n=1), ranked by the amount of article output. The dominant 
roles with the most publications in article types and topic cate-
gories were research support (46%) and drug therapy (88%), as 
displayed in the pyramid plot (Fig. 2).

3.2. Author-affiliated countries and journals of publication

PVBA100 was from 19 different countries (Table 1), and the 
most productive countries were the United States (n=38), fol-
lowed by Germany (n=13) and Japan (n=12). Furthermore, 
these PVBA100 were published in 45 different journals 
(Table  2). Most articles were published in the British 
Journal of Dermatology (n=13) and Journal of Investigative 
Dermatology (n=11). Among the journals listed in Table  2, 
it was easy to find that research support accounted for the 
largest proportion (46%) of article types, followed by journal 
articles (15%) and clinical trials (12%). As a corresponding 
author, Dr. Lowes from Rockefeller University (NY) in the US 
produced the highest cited article (PMID = 18200064), with 
276 citations.[18]

3.3. Most dominant entities on a dashboard and a Sankey 
diagram

All of those most dominant entities, including author-affiliated 
countries, publication journals, article types, and topic categories 
with MeSH terms, were all highlighted in a dynamic dashboard 
laid on Google Maps, as shown in Figure 3. As a picture is worth 
a thousand words, readers are invited to click on the link at 
Supplementary Digital Content 3, http://www.healthup.org.tw/
gps/skin2020a2.htm, and examine the details or other relevant 

Figure 1. Study flowchart.

Figure 2. Citation analysis of article types and topic categories. Note: The most dominant (ranked by the output), the most influential (ranked by the citation) 
article types, and topic categories are illustrated by pyramid plots. The IF (impact factor) of each entity was calculated by the formula = (citation/output).

https://youtu.be/uRyhGvBKYuc
http://www.healthup.org.tw/html100/psoriasis.htm
http://www.healthup.org.tw/html100/psoriasis.htm
http://www.healthup.org.tw/gps/skin2020a2.htm
http://www.healthup.org.tw/gps/skin2020a2.htm
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entities. The most dominant entities demonstrated in this pic-
ture were “research support” in article types, “drug therapy” in 
topic categories, and “US” in first author affiliated countries. In 
addition, the top three articles that received the most citation 
counts, “Psoriasis Vulgaris lesions contain discrete populations 
of Th1 and Th17 T cells (276 citations),” “Increased expression 
of interleukin 23 p19 and p40 in lesional skin of patients with 
Psoriasis Vulgaris (231 citations)”, and “CTLA4Ig-mediated 
blockade of T cell costimulation in patients with Psoriasis 
Vulgaris (132 citations),” were linked by the red triangular lines 
to be easily recognized (Fig. 3).

By viewing the word colors, it is easy to discriminate coun-
tries by red, journals by purple, MeSH terms (topic catego-
ries) by blue, and article types by green, which is different 
from the traditional word cloud,[19] which displays only one 
entity in a picture. Seven article types, including research 
support, journal articles, clinical trials, reviews, comparative 
studies, and practice guidelines, were classified into different 
subnetworks distinguished by different colors of bubbles, and 
they were surrounded by other relevant entities all in one 
picture.

To further highlight the association among entities in a pic-
ture, a Sankey diagram was drawn in Figure 4.[20] Only the top 
dominant entities with the closest relationships were displayed 
and connected by the curve lines from the left side to the right 
side. Other weaker cited lines between entities were removed 
from the diagram. For instance, the year 2008 is merely con-
nected with the highly cited article with PMID = 18200064) 
with 276 citations, which is sequentially liked to the next entity 
of the US, and then the journal J Invest Dermatol., the arti-
cle type of research support, and the MeSH term of drug ther-
apy. Bubbles were colored by the clusters and sized by the cited 
weights. As such, the top three (i.e., the US, research support, 
and drug therapy) connected by a triangle at the middle-top 
side are highlighted in the Sankey diagram (Fig. 4). Readers are 
invited to scan the link at reference[20] to examine the details 
about the information on entities.

3.4. MeSH clusters and MeSH weights

For citation analysis, four topic categories with MeSH 
terms are clustered in Figure  5. The top three most fre-
quently occurring categories were drug therapy (n=88), fol-
lowed by genetics (n=7), and immunoconjugates (n=4) (see 
Supplementary Digital Content 4, http://www.healthup.org.

tw/gps/skin2020a.htm). In addition, the MeSH weights calcu-
lated in our study are presented as red numbers in Figure 4, 
with drug therapy showing 5.2 and both immunoconjugates 
and genetics showing 5.0.

The reason why psoriasis is not frequently observed in these 
100-cited articles is attributed to the frequency which is lower 
than that of its counterparts (e.g., drug effect and drug therapy) 
in an identical cluster based on the definition of a major MeSH 
topic with an asterisk in PubMed. Particularly, the bubble is 
sized by its weighted citations instead of the frequent counts in 
100 top-cited articles.

3.5. Prediction model utilizing MeSH terms

To utilize the MeSH weights to predict article citations, accord-
ing to our results, MeSH terms were evident in prediction power 
on the number of article citations (correlation coefficient=0.45, 
t=4.99) (Fig.  6). The regression equation is defined as Article 
citation(y) = −0.01700 + 1.1155 ×Weight(x) of the MeSH term. 
The slope coefficient presented statistical significance (F=28.04, 
P<.001).

3.6. Online dashboards shown on Google maps

All dashboards in the figures would appear once the link is 
clicked on the links.[20–23] Readers are advised to examine the 
details of each entity’s information.

4. Discussion

4.1. Using MeSH terms to predict article citations in 
bibliometrics

The bibliometric analysis explores the characteristics of previ-
ous scientific publications based on specific and reliable param-
eters.[8,9,24,25] PVBA100 may be a highly recognized article in a 
certain area, which could offer available and enormous informa-
tion about the impact of a study and further reflect the dynamic 
research changes in the particular field.[9,26] The number of article 
citations is a quantitative index to measure the article’s quality, pro-
vide information about the dominant areas in a certain discipline, 
and offer insights into the future direction in a specific field.[27]

The current study establishes a prediction model using MeSH 
terms to predict the number of citations based on the original 
PVBA100 downloaded from the PubMed database. Numerous 

Table 1

Distribution of publications across countries over the years.

Country 1991--> 2011 2012 2013 2014 2015 2016 2017 2018 n Ci IF 

U.S. 28  1 2 1 1 2 2 1 38 1770 46.6
Germany 11 1    1    13 420 32.3
Japan 10   1    1  12 237 19.8
China 3   1 1   1  6 102 17.0
Italy 2 1 1  2     6 116 19.3
Denmark 1 2    1 1   5 100 20.0
Netherlands 4    1     5 131 26.2
Canada 1  1     1  3 79 26.3
Poland 3         3 57 19.0
Austria 1         1 11 11.0
Belgium 0      1   1 19 19.0
Estonia 1         1 11 11.0
Greece 0 1        1 16 16.0
Hungary 0   1      1 13 13.0
India 0  1       1 10 10.0
Portugal 1         1 41 41.0
South Korea 1         1 70 70.0
Taiwan 1         1 21 21.0
n 68 5 4 5 5 3 4 5 1 100 3224 32.2

http://www.healthup.org.tw/gps/skin2020a.htm
http://www.healthup.org.tw/gps/skin2020a.htm
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models have been published in previous studies to predict the 
citation count of an article.[14,15,25] Accordingly, we know that 
it is important to predict future citations instead of requiring 
citations to slowly build over time.[15] Such models offer a way 
to evaluate the influence of recent work rather than waiting for 
years to know the blast spot. In our study, topic categories were 
classified by applying SNA with MeSH terms.[28] We found that 
the prediction model can provide us with information about 
which MeSH terms have higher weights (i.e., the prediction 
power) related to the article receiving the most citation counts. 
The correlation coefficient was 0.45 between the MeSH weights 
and citation counts in this PVBA100, revealing that MeSH 
terms were evident in prediction power on the number of article 
citations, similar to the findings in previous studies.[29–31]

4.2. The most cited article in PVBA100

According to the results of our study, the article with the great-
est number of citations, “Psoriasis Vulgaris Lesions Contain 

Discrete Populations of Th1 and Th17 T Cells,” authored by Dr. 
Lowes MA in 2008, received 276 citations in sum.[18] The high 
citation counts indicated that the article may be of interest to 
readers, may have helped generate new knowledge, and/or may 
be informative to pursue further academic achievements. The 
reason why it received the most citations may be caused by the 
sprout of the biologicals at that time period, which reflected the 
increased possibility of the development of highly effective ther-
apies utilizing the inflammatory pathway responsible for the dis-
ease. The article mentioned the discovery of T helper 17 (Th17) 
cells in inflammation and autoimmunity in psoriasis, which 
challenged the conventional Th1–Th2 classification system,[5] 
thereby promoting a cascade of novel biological agents.[6,7,32–34]

4.3. The findings from the PVBA100

In this study, a total of 912 abstracts were identified from the 
PubMed database, searching the keywords “Psoriasis Vulgaris 
and biological agents” from 1991 to 2020. We particularly 

Table 2

Dispersion of journals and article types.

Journal A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 n 

Br J Dermatol   2  3    7 1 13
J Invest Dermatol  1 1 1  1   7  11
J Allergy Clin Immunol  1 1      4  6
J Am Acad Dermatol  2   1  1  2  6
J Immunol  1 1      4  6
Eur J Immunol         4  4
Arch Dermatol 1 1   1      3
Clin Exp Dermatol     2     1 3
Clin Immunol         3  3
J Dermatol Sci   1  1    1  3
J Eur Acad Dermatol Venereol     1   2   3
Clin Chim Acta         1 1 2
J Dermatol  1       1  2
J Exp Med   1  1      2
J Huazhong Univ Sci Technolog Med Sci     1    1  2
Lab Invest     1    1  2
PLoS One     1    1  2
Acta Dermatovenerol Croat     1      1
Am J Clin Dermatol          1 1
Ann Rheum Dis          1 1
Annu Rev Med         1  1
BMC Dermatol 1          1
Brain Behav Immun         1  1
Clin Exp Rheumatol          1 1
Curr Opin Mol Ther 1          1
Curr Opin Rheumatol          1 1
Cytokine         1  1
Dermatol Clin         1  1
Dermatol Ther  1         1
Dis Model Mech         1  1
Ernst Schering Res Found Workshop          1 1
Exp Dermatol         1  1
Hum Immunol         1  1
J Autoimmun   1        1
J Biol Regul Homeost Agents       1    1
J Clin Immunol     1      1
J Clin Invest  1         1
J Dtsch Dermatol Ges          1 1
J Immunol Res          1 1
J Transl Med  1         1
Proc Natl Acad Sci U S A  1         1
Rheumatol Int  1         1
Semin Cutan Med Surg         1  1
  Trends Immunol         1  1
n 3 12 8 1 15 1 2 2 46 10 100

Note: A1 = Case Reports; A2 = Clinical Trial; A3 = Comparative Study; A4 = Controlled Trial; A5 = Journal Article; A6 = Letter; A7 = Multicenter Study; A8 = Practice Guideline; A9 = Research Support; 
A10 = Review
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listed PVBA100[16], which was ranked by the number of article 
citations.

Four tasks were achieved and illustrated below:

 (1) The top three most frequent article types were research 
support, journal articles, and clinical trials;

 (2) The most dominant article categories were drug therapy, 
genetics, and immunoconjugates;

 (3) The most productive countries were the United States, fol-
lowed by Germany and Japan;

 (4) The journals with the most articles were the British 
Journal of Dermatology and Journal of Investigative 
Dermatology, but the journal J Invest Dermatol earned 
many more citations and associations in the PVBA100 
network, as shown in Figure 4.

4.4. The unique feature of using the Sankey diagram in this 
study

Social network analysis (SNA) was commonly applied in pre-
vious studies,[17,35,36] but there was no research, except for the 
one,[37] integrated different entities into SNA, such as author-af-
filiated nations, journals, article types, and topic categories with 

MeSH terms, and then displayed the dominant ones onto the 
Sankey diagram[20] while searching the string of “social network 
analysis network” and “Sankey diagram” in PubMed database 
thus far.

Second, this research was distinctly different from others in 
the literature by (1) applying SNA to cluster entities and (2) high-
lighting the dominant entities using visual representations laid on 
Google Maps. If the entity bubble is clicked on the article of inter-
est, the abstract will immediately appear on PubMed and allow 
the readers to examine the details of the article. This animated 
dashboard has also been used in applications in other scientific 
fields to demonstrate entity characteristics in networks.[17,35,36] It 
is worth further providing knowledge and information for the 
readership to the Sankey diagram[31,38,39] in the future.

Third, the “MeSH term” was extracted from the major MeSH 
terms highlighted by the asterisk (*) in each article, and “drug 
therapy” was analyzed to be the most dominant topic category 
according to our results. It is necessary to further subdivide 
“drug therapy” into four types of biological agents, includ-
ing “anti-TNF-α,” “anti-IL-12,” “anti-IL-17,” and “anti-IL-23 
agents”.[6] Etanercept, biologics approved by the FDA in 2004 
for the treatment of psoriasis, followed by more TNF-α antago-
nists.[6,7,40] In theory, TNF-α antagonist should be the most dis-
cussable subtype in the topic category of “drug therapy,” since 
it developed earliest in these four biological agents. It is worth 
investigating which subtype in drug therapy could earn the most 
citation counts in the future.

4.5. Strengths and limitations

One distinct strength of our study is to cluster different vari-
ables into one picture (or diagram) by SNA displayed on Google 
Maps, which highlighted the most dominant entities in which we 
are interested. Readers can manipulate the links to better under-
stand the association between the entities we are concerned 
about in this study. In addition, using MeSH terms to predict 
the number of article citations is a useful feature to identify the 
most dominant topic category in the field of PVBA, which helps 
future academic pursuits in the dermatologic field. The research 
approach used in this study may have the potential to be applied 
to other topics, not just limited to the topic of PVBA.

Furthermore, the selection of top-cited articles essentially 
comes from the contribution made by the insights of the edi-
torial boards (e.g., J Invest Dermatol, J Exp Med, and J Clin 
Invest shown in PVBA100 [16]. MeSH terms that were provided 
in Figure  5 can be a reference and clue for readers and the 

Figure 3. Top three entities among different variables. Note: Seven article 
types are clustered by different colors of bubbles in the picture. Different 
variables, including author-affiliated countries (red words), journals (purple 
words), article types (green words), and topic categories with MeSH terms 
(blue words), are all integrated into a picture demonstrated using social net-
work analysis and laid on Google Maps. The top three most cited articles are 
emphasized by the red triangular lines. The article PMID and the citations are 
shown in the bottom-right corner.

Figure 4. The association of the top dominant entities is shown in the Sankey diagram. Note: Each entity is directly connected by solid lines. We can examine 
them from the left to right sides, such as water flow in tunnels. The closed association between two entities is easily seen by observing the wider blue lines. The 
three red lines represent the top three with higher centrality degrees in the social network.
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editorial boards to conduct or publish articles with potentially 
higher citations in the future.

However, there are still some limitations to this study. First, 
the database was exclusively extracted from PubMed. The 
results of the most frequent article types and topic categories 
might be different if the articles were applied from other major 
citation databases, such as Scopus or EMBASE.

Second, there are numerous extrinsic factors that might influ-
ence the number of article citations, such as journal impact 
factors, authors’ achievements, or even publication time.[4,15,41] 
The number of article citations requires the accumulation 
of time.[15,42,43] The citation count may be higher if there is a 
longer duration since publication, as there are more readers. 

Using MeSH terms to predict the future citation count based on 
PVBA100 might have some limitations, and more factors should 
be considered to reach a more valid prediction.

Third, there are numerous indicators available to identify the 
influence of research, including paper citation counts, author 
h-index,[44,45] and journal impact factor.[15] Citation counts, 
which were the simplest and the most direct in these indica-
tors, were applied in our study to represent the importance of a 
paper.[15] The result of the prediction power might be different if 
other indicators were used.

5. Conclusions
This study made a breakthrough by developing a dashboard 
showing the overall knowledge concept of PVBA100 regarding 
PVBA. MeSH terms were also found to be available for pre-
dicting article citations on PVBA. As a result, researchers will 
be able to produce effective research on visualization tech-
nology, improve the efficiency of research work, and provide 
deeper insights into the relationships among the features of their 
research achievements. These visualizations regarding PVBA100 
could help future academic pursuits and applications in other 
academic disciplines in the dermatologic field.
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