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The use of forest plot to
 identify article similarity
and differences in characteristics between
journals using medical subject headings terms
A protocol for bibliometric study
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Abstract
Background: Comparison of similarity and difference in research types among journals are concerned in literature. However, to
date, none display the methodology seen in selecting similar journals related to the target journal, as similar articles did to a given
article. Authors need 1 effective method not only to find similar journals for their studies but also to know the difference in methods.
This study (1) shows the similar journals for the target journal online displayed, and (2) identifies the effect of similarity odds ratio
compared to the counterparts using the forest plots in Meta-analysis and the major medical subject headings (MeSH terms).

Methods:Wedownloaded 1000 recent top 20most similar articles related to theRespiratory Care journal from the PubMed library,
plotted the clusters of related journals using social network analysis (SNA), and compared the MeSH terms in differences in an odds
ratio unit using the forest plot relevant toRespiratory Care and themost similar journals. Q statistic and I-square (I2) index were used to
evaluate the difference in the proportion of events.

Results: This study found that (1) the journals related to Respiratory Care are easily presented on Google Maps; (2) 10 journal
clusters were identified using SNA; (3) the top 3 MeSH terms are methods, therapy, and physiopathology, and (4) the odds ratios of
MeSH terms between journals associated with the Respiratory Care showing different from Int J Chron Obstruct Pulmori Dis and
similar to Curr Opin Endocrinol Diabetes Obes within heterogeneity with I2 = 70.5% (P<0.001) and 0% (P = 0.803), respectively.

Conclusions:SNA and forest plots provide deep insight into the relationships between journals in MeSH terms. The results of this
research can provide readers with a concept diagram that can be used for future submissions to a given journal.

Abbreviations: MESH = medical subject headings, SNA = social network analysis, VBA = visual basic for application.
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Key Points

The main approaches frequently used in meta-analysis for
drawing forest plots were contributed to:

(1) select similar articles from the recent 1,000 published
articles in Respiratory Care (journal),

(2) retrieve journals related to similar articles, and
(3) draw a visual representation by using SNA techniques

and forest plots that can inspire other relevant research
to replicate the approaches for other journals in the
future.
1. Introduction

Much more knowledge in publications is required for explora-
tions[1] for readers who are interested in understanding data
accumulating at a high velocity, resulting in datasets too large for
traditional data-processing systems.[2,3] In practice, data in health
care need to incorporate increasingly sophisticated analytical and
visual approaches in waysmaking the data meaningful and useful
to humans in our lives.[4] Through techniques in dealing with
these so-called big data, understanding the target journal’s aims
and scope (ie, characteristics for short) in comparison with other
journals using associated journals’ namesmotivates us to conduct
this study.
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Recently, bibliometric analyses became popular for authors to
know the target journal’s characteristics or aims and scope.[5] The
utility of bibliometric analyses goes beyond information and
library science and requires an effort to present an assessment of
the scientific literature of a given topic for a given journal.
Publications with the features in medical subject headings (MeSH
terms) provide insight into the current state of the topics for a
journal.[6] As such, data are valuable treasures with great
potential to generate useful knowledge for readers and the public.
The bibliographic analysis provides a novel, easy, and interesting
approach in summarizing a large amount of information related
to publications of a target journal that needs to study.
In this modern era of science and technology, authors, for

example, undergraduates, postgraduate students, physicians, and
research scholars, are fascinated by writing scientific articles as
academic scientists.[7] Once an author found a possible journal to
submit his/her article to, reading its aims and scope is
recommended for a brief introduction to the journal.[8,9] The
journal’s aims and scope can be seen in the journal’s name, but
this is not always true. The author must match the aims and scope
of his/her article to that of the target journal by browsing similar
articles. Using the recent computer techniques, whether similar
journals published in the target journal can give hints to its
characteristics is worth studying.
As the scholar environment continues to change, researching

throughnew interfaces for effectively retrieving journals associated
with the target journal is required, particularly searching for
articles rejected to pursue other similar journals for resubmission.
Regretfully, researchers often spend a great deal of effort and time
retrieving associated journals for their studies and submissions.
Fortunately, authors may search for articles related to their target
journal using a specific technique or tool. However, to date, none
displays the methodology seen in searching journals similar to the
target journal, as similar articles did to a given article. Authors
should find similar journals for their article submissions using 1
effective and efficient way in this study.
This study
(1)
 shows the location of related journals for a given journal
online displayed through new big-data bibliometric techni-
ques and
(2)
 identifies the effect of similarity odds ratio (OR) compared to
the counterparts using MeSH terms and the forest plots.
2. Methods

2.1. Data sources

We programmed visual basic for applications (VBA) modules in
Microsoft Excel to extract the most similar articles related to the
Respiratory Care journal with PubMed IDs on June 20, 2020,
from the PubMed library. Only those articles labeled as journal
articles were included. Others, such as those marked as
“Published Erratum, Editorial, or conference proceedings,” were
excluded. A total of 1000 eligible PubMed IDs published recently
that was the most recent publications in the target journal were
obtained (see Additional File 1). A VBA routine was programmed
to extract journals related to Respiratory Care journal through
PubMed links (called similar articles), as shown in Supplemental
Digital Content file 1 http://links.lww.com/MD/F632. Only the
top 20 best-match articles were involved due to the limitation of
20 similar articles on 1 webpage in a Pubmed search. Each
2

journal related to a given article was counted once or more (ie,
with repetition) and then clustered using social network analysis
(SNA).
2.2. Data arrangement to fit the SNA requirement

Before visualizing our results using SNA, we organized the data in
compliance with the format and guidelines defined by the Pajek
software.[10] Microsoft Excel’s VBA routines were used to
perform data fitting to SNA requirements (see Additional File 2).
The top 20 best-match articles were ranked in descending order

with the weight (Wi) shown in Equation (1), where L denotes the
number of similar articles (or journals in this study), and i
represents the order of the best-match articles for a given article
published in Respiratory Care. In SNA, each journal defined as a
note earns the centrality degree (CD) computed using Equation
(2), where n (1000) denotes the study sample size, and the CD for
a given similar article is determined using the summed weights of
the 2 similar journals (ie, at L and g, respectively, and L<>g).

Wi ¼ L� ið Þ=L; ð1Þ

Xn

i¼1

XL�1

L¼1

XL

g¼2
WL þWg
� �

; ð2Þ

Cluster analysis was performed to observe the journal’s
characteristics using the journal names related to Respiratory
Care. The absolute density (journal weights/total weights) was
used to denote the important role of a specific cluster. In contrast,
the relative density was used to represent the characteristics of the
target journal (ie, Respiratory Care in this study) in other
domains or topics.
Similarly, keywords symbolized by major MeSH terms were

used to classify article features and research types with no weight
considered in Eq. (1).
2.3. Task 1: locating journals related to the target journal
on Google Maps

Clusters were separated by the SNA community algorithm and
plotted on Google Maps. The bigger bubble represents the
number of nodes, that is, representative journals in the cluster (or
subnetwork). The wider line indicates the stronger relationships
between the 2 ties. Any cluster with a closer relationship is filled
with identical colors in the respective bubbles. Similarly, MeSH
terms regarding article types were applied to understand the
feature of the given article.
2.4. Task 2: identifying the OR in similarity compared to
the counterparts using MeSH terms

The forest plot[11,12] (often applied in meta-analysis) was used to
display the estimated results from numerous paired observations
and events (ie, count in a MeSH term for a given journal)
addressing the same article type and feature, alongwith the overall
effects[13] (ie, the averagemeasure). The right-hand column is aplot
of the measure of effect (eg, OR) for each observed study (ie, the
<MeSH term) denoted by a square incorporating confidence
intervals (CIs), which are represented by horizontal lines.
The area of each square is proportional to the study’s weight

(ie, 1/variance for a MeSH term). The overall measure of effect is
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Figure 1. Study flowchart.
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represented by a diamond on the plot. The lateral points of which
diamond indicate CIs for the overall estimate.
A vertical line representing no effect (eg, OR=1) is plotted if

the CIs for individual studies overlapped with this line; it
indicates that the effect sizes do not differ from the no-effect
scenario for the individual study at a given level of confidence (eg,
P< .05). The same situation can be applied to the overall effect if
the points of the diamond touch the line of the no-effect scenario,
indicating that the overall result cannot differ from the no-effect
scenario at a given level of confidence. We particularly drew the
forest plot on a dashboard for a better understanding of the effect
on each observed study through the functions zoom in and zoom
out on Google Maps.
The meaningfulness of the study data for the individual effect

of theMeSH term is denoted by the weight (size) of the box. Data
from studies with greater sample sizes and smaller CIs are more
meaningful data, which contribute to the pooled result (ie, the
overall effect) with a greater degree. The 95% CIs can be yielded
by following Eqs. (3) to (10) if counts in a confusion matrix are
known (eg, n1=85, n2=515, n3=100, and n4=500).

OR ¼ 85 � 500=ð100 � 515Þ ¼ 0:825 ð3Þ

SE ¼ 1=n1þ 1=n2þ 1=n3þ 1=n4 ¼ 0:160 ð4Þ

Beta ¼ lnðORÞ ¼ Lnð0:825Þ ¼ �0:192 ð5Þ

Z ¼ Beta=SE ¼ �0:192=0:160 ¼ �1:20 ð6Þ

P ¼ ð1�NORMSDISTðABSðQ7ÞÞÞ � 2 ¼ 0:231 ð7Þ

95%CI ¼ ORþ =� 1:96 � SE ð8Þ

Vari ¼ SE2
i ð9Þ

where

SEi ¼
X4

j¼1

1
nij

; ð10Þ

as the example in Eq. (4).
To understand the similarity and difference in article type and

feature between 2 journals, 2 forest plots were generated for the 2
most similar journals in comparison with the target journal when
the proportion of MeSH terms were taken into account using the
1000 articles deposited in Supplemental Digital Content File 1,
http://links.lww.com/MD/F632.

2.5. Task 3: creating dashboards on Google Maps

We applied the author-made modules in Microsoft Excel and the
SNA in Pajek[10]
(1)
 to obtain the CD of each related journal and

(2)
 to verify the difference in density compared to counterparts

using the forest plots.

The pages of Hypertext Markup Language used for Google
Maps were created; see Supplemental Digital Content File 2,
http://links.lww.com/MD/F633. All relevant information was
linked to the dashboards laid on Google Maps; see the study
flowchart in Figure 1.
3

3. Results

3.1. CDs for each cluster in SNA

Ten clusters with corresponding representatives were separated
using SNA (Table 1). The biggest cluster came from the cluster of
Respiratory Care, followed by Orvosi Hetilap and Current
Opinion in Endocrinology, Diabetes, and Obesity, indicating
several small article types (MeSH terms) represented by trivial
roles played in those other journals.
3.2. Task 1: locating the journals related to the target
journal on Google Maps

The 10 clusters are presented in Figure 2. The journal impact
factor (JIF) based on Clarivate Analytics are shown in red font.
We can see that the journal’s characteristics can be easily
identified by referring to related journals’ names in Figure 2. This
is a clue to the characteristics of the target journal that can be
examined by taking a look at similar journals on a graph. It is
because that the SNA characterizes networked structures in terms
of nodes (eg, journal names in this study) and the ties, edges, or
links (relationships or interactions) that connect them. These
visualizations provide a means of qualitatively assessing net-
works by varying the visual representation of their nodes and
edges to reflect attributes of interest. A more number of
relationships or interactions drive entities (eg, journals in
Fig. 3) to form ties with similar versus dissimilar others. The
similarity, in this case, can be defined by the salient characteristic
of similar articles toward journals with each other.

3.3. Task 3: locating the MeSH terms related to the target
journal on Google Maps

Several MeSH terms were highlighted to present the most
important feature for the Respiratory Care journal in Figure 2.
We can see that the top 3 (ie, methods, therapy, and
physiopathology) are highlighted with a triangle in Figure 3.

http://links.lww.com/MD/F632
http://links.lww.com/MD/F633
http://www.md-journal.com


Table 1

Clusters and their corresponding centrality degrees.

Cluster Journal n CD Total CD %

1 Respir Care 1019 836.01 12784.05 0.07
2 Orv Hetil 4 47.60 82.55 0.58
3 Curr Opin Endocrinol Diabetes Obes 4 5.17 12.03 0.43
4 Int J Occup Environ Health 5 5.10 12.65 0.40
5 Acta Neurochir Suppl 4 4.89 11.80 0.41
6 Malar J 5 3.94 11.13 0.35
7 J Interpers Violence 6 3.56 12.68 0.28
8 Drug Alcohol Rev 4 3.04 8.92 0.34
9 Metab Syndr Relat Disord 6 2.14 11.14 0.19
10 J Cardiol 1 0.04 0.04 1.00
Total 1058 911.48 18009.12 0.05

CD = centrality degree.

Figure 2. Cluster analysis of similar journals related to Respir Care.

Figure 3. Cluster analysis of MeSH terms for the journal of Respir Care. MeSH = medical subject headings.
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Figure 4. Comparison of odds ratios to main MeSH terms for two journals of Int J Chron Obstruct Pulmori Dis and Respir Care. MeSH =medical subject headings.
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With other following 7 representative MeSH terms, compar-
isons in similarity and difference of article types denoted by
MeSH terms were made to select 2 journals of
(1)
Figu
hea
Int J Chron Obstruct Pulmori Dis and

(2)
 Curr Opin Endocrinol Diabetes Obes (shown in a similar to

and different from the cluster represented by the target
journal of Respiratory Care in Fig. 2) using forest plots in the
next section.

3.4. Task 2: identifying the similarity OR compared to the
counterparts

The ORs of MeSH terms between journals associated with the
Respiratory Care showing different from Int J Chron Obstruct
Pulmori Dis and similar to Curr Opin Endocrinol Diabetes Obes
within heterogeneity with I2 = 70.5% (P< .001) and 0%
(P= .803), respectively, in Figures 4 and 5. Any feature in favor of
Respiratory Care (eg, instrumentation and respiration, artificial
in Fig. 4) is easily observed using forest plots to display.
re 5. Comparison of odds ratios to main MeSH terms for two journals of Cu
dings.

5

3.5. Task 3: creating dashboards on Google Maps

Figures from 2 to 5 are provided with links to the references.[14–
17] Readers are invited to see the detailed information on the
dashboard laid on Google Maps.
4. Discussion

4.1. Principle findings

We applied the SNA technique to explore the characteristics of
the Respiratory Care journal and found that
(1)
rr O
the journals related toRespiratory Carewere easily presented
on Google Maps;
(2)
 10 journal clusters were identified using SNA;

(3)
 the top 3 MeSH terms are methods, therapy, and physiopa-

thology, and

(4)
 the ORs of MeSH terms between journals associated with the

Respiratory Care showing differently from Int J Chron
Obstruct Pulmori Dis and similar to Curr Opin Endocrinol
pin Endocrinol Diabetes Obes and Respir Care. MeSH = medical subject

http://www.md-journal.com
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Diabetes Obes within heterogeneity with I2=70.5%
(P< .001) and 0% (P= .803), respectively.
4.2. Review of research findings

With the popularity of big data- and knowledge discovery-related
developments recently, we sought to retrieve the most recent
1000 articles published in Respiratory Care to understand the
journal’s characteristics by looking up the names of the
associated journals shown in Figure 2. With this technique,
authors can know the journal’s characteristics with a quick
glance. A similar technique is applied to MeSH terms in Figure 3.
The publications provide valuable insight regarding the

characteristics of the target journal. The main approaches
include those
(1)
 similar articles searched in PubMed,

(2)
 journals related to similar articles, and

(3)
 a visual representation drawn using SNA.
We can see that researchers who submit articles to a given
journal can examine the target journal’s characteristics via a
visual display, which is rare, novel, and never seen before in the
literature.
Through a visual display (Figs. 2 and 3), authors can easily

submit their manuscripts to the appropriate journal soon when
journal characteristics were known. This study applied Google
Maps with SNA to display all associated journals on a dashboard
and provided a breakthrough for future studies on other journals
of interest. Readers are invited to click on the link at the
references.[14,15] Such a network in Figures 2 and 3 can be defined
as a co-occurrence pattern, which is a phenomenon found to be
similar to a previous study.[18–20]

Many journals provide authors manuscript transfer services as a
convenient way of resubmitting manuscript files and reviewer
comments to other journals within the journal’s publishing
portfolio.[21,22] However, no such information about the journal
characteristics related to the target journal was provided to authors
aswe did in this study.One picture is worth ten thousandwords.[23]

We hope that future studies can combine SNAwithGoogleMaps to
report other types of study results to readers in the future.
4.3. Implications and applications of the study

A novel approach for plotting the forest plots is provided in the
references,[24,25] which are easily and clearly displayed and
interpreted on dashboards laid on Google Maps. The online
forest plot can be applied to any 2-pair comparison with 2
observed events and nonevent counts. The method was used in
numerous articles related to meta-analysis in the literature.[26]

This study conducted a bibliometric analysis of articles indexed
in PubMed, using 1000 downloaded recent top-20 most similar
articles related to Respiratory Care. In addition to the methods
and instrumentality advantages used in this study, we offered
distinct conceptual tools that can help researchers analyze this
study with a systematic and comprehensive understanding of the
research question, such as the most associated journals to a given
target journal.
Scientific paper writing for science journals is a highly adroit,

competitive, and laborious process.[7] The study strengths include
the following:
(1)
 finding of highly associated journals to Respiratory Care
online displayed on Google Maps and
6

(2)
 the use of forest plots to allow researchers to intuitively
understand the clusters of Respiratory Care using similarity
OR and its 95% CIs compared with counterparts.

Many studies[18–20] merely showed the patterns of interest on a
map and ignored the network density indices (ie, the important
role played in a cluster), which are also essential when
interpreting visual displays using SNA. For example, Respiratory
Care earned a density of 0.07 (836.01/12,784.05) in Table 1.
Google Maps are sophisticatedly used and linked in refer-

ences.[17,23,24] The reader can manipulate the dashboard as they
wish to understand the characteristics of the journals related to
Respiratory Care. Like an airline route (https://jl.fltmaps.com/en/
japan), readers can be redirected to any location to drill down
more detailed information on their own. We provided Supple-
mental Digital Content File 2, http://links.lww.com/MD/F633 to
readers who can easily understand how to proceed with the
research, which is rarely found in other studies.

4.4. Limitations and suggestions

Although combined efforts to make a systematic and compre-
hensive approach to collect and analyze relevant articles were
made in this study, several limitations that should be alert to
readers are raised. First, we used SNA to analyze clusters of
journals andMeSH terms related to the target journal; this might
present somewhat different features from other SNA software,
such as Usenet[27] and Gephi.[28] We provided Supplemental
Digital Content File 2, http://links.lww.com/MD/F633 to readers
who can understand how we transform the coordinates from
Pajek[10] into Google Maps. The clusters can be gathered in
colors and sizes on Google Maps with a hyperlink. It is worth
developing as new concepts (eg, journals and MeSH terms in this
study) separated by clusters for readers in future studies.
Many innovations have been introduced with advances in

science and technology, such as the visual dashboard on Google
Maps using the coordinates to display clusters of journals and
MeSH terms as shown in Figures from 2 to 5. However, these
achievements are not free of charge. For example, the Google
Maps API requires a paid project key for use on the cloud
platform. Thus, the second limitation in this study is that it is not
publicly accessible and is difficult to mimic by other authors or
programmers for use in a short period of time.
Third, the interpretation and generalization of the visual

display should be cautious because the data were merely
extracted from PubMed. Note that any generalization should
be made in the similar article contents (eg, MeSH terms) and the
target journal (eg, Respiratory Care).
Fourth, the data were extracted from 1000 recent top 20 best-

matched articles; this is a weak explanation for related journals
evolving at earlier stages (eg, before 2017). More data points
should be involved in future studies to create more precise
inferences for the study.
Fifth, the JIFs shown in Figure 2 were illustrated in this study.

We found a difference in impact factors across years for each
journal, which cannot be generalized to the future because JIFs of
each year are not similar based on the Clarivate Analytics.
Finally, the vulnerability[29] of the proposed approaches (eg,

showing SNA on Google Maps with Supplemental Digital
Content File 2, http://links.lww.com/MD/F633) to any attacks of
false positives and false negatives have not been taken into
account. An application security framework that helps develop-
ment teams

https://jl.fltmaps.com/en/japan
https://jl.fltmaps.com/en/japan
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(1)
 review (or address) code vulnerabilities and

(2)
 minimize false positives discovered in Figures laid on Google

Maps is worthy of evaluations further in the future.

5. Conclusions

This study exhibited a detailed overview of the characteristics of
Respiratory Care using bibliometric and SNA methods. Several
foundations for future studies were paved, including
(1)
 research with SNA and Google Maps to present character-
istics of the target journal, and
(2)
 a reference that can be mimicked for future studies displays
knowledge concept maps to readers.

Additionally, the forest plot provides a good visual comparison
and the ORs can be used as an evaluation indicator to compare
and analyze the similarity of journals using theMeSH terms in the
future.
We demonstrated methods and results on Google Maps and

inspired other relevant studies to replicate the approaches for
other disciplines in the future.
The method of using forest plots to present the similarity and

difference of research topics with MeSH terms related to
Respiratory Care (journal) is novel and innovative for authors
who want to know a given journal related on article submissions
in the future.
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