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Abstract

Background: PubMed is a primary source of biomedical information comprising search tool function and the biomedical literature from 
MEDLINE. A new method using Medical Subject Headings (MdSH) is needed for searching the knowledge in the neuropsychiatry field. 

Methods: A new method is proposed in this study for visualizing the recent research trends based on the retrieved MeSH terms corresponding 
to a search query given by the user. MeSH terms are extracted from Pubmed Central (PMC) based on the keyword of neuropsychiatry [All 
Fields] through a series of calculations on correlations between terms using Social Network Analysis (SNA). We illustrated four bibliometrics 
to compare differences among MeSH clusters and verified whether article types might be disparate regarding MeSH terms and citations. We 
programmed Microsoft Excel VBA routines to extract data. Google Maps and Pajek software were used for displaying graphical representations.

Results: We found that (1) the dominant nation on the topic of neuropsychiatry is the US; (2) the MeSH terms of neuropsychiatry, diagnosis, 
and physiopathology gain the top degree centralities based on SNA; (3) the Mesh term of physiology owns the highest metrics with Impact 
Factor (IF)=30.37, h-index=6, and x=14.97, respectively; (4) differences were found significantly among MeSH clusters on neuropsychiatry 
(p<0.05) using 95% confidence intervals of the bootstrapping method; (5) the article(PMID=2190539) published in 1990 was cited most (with 
285 times and two MeSH term of diagnosis and psychiatric status rating scales.

Conclusions: The application of the MeSH cluster analysis, which could be used as a “guide map for travelers,” allows users to quickly and 
easily acquire the knowledge of research trends. Combination of PubMed and MeSH citations is expected to be an effective complementary 
way for the researchers in the biomedical field experiencing difficulties with search and information analysis.

Introduction
Neuropsychiatry is a branch of medicine that deals with mental 

disorders attributable to diseases of the nervous system. It needs the 
current disciplines of psychiatry and neurology trained in clinical 
settings [1]. However, psychiatry and neurology have subsequently 
split apart and are typically practiced separately.

As of January2, 2019, more than 20,795 papers were published 
on Pubmed.com by searching the keyword neuropsychiatry and 
3,222 in the paper title including neuropsychiatry, which presents 
the importance of author collaborations in academics in the past. On 
the journal perspective, the Journal of neuropsychiatry has published 
40 articles from 1952 to 2018 in Pubmed Central (PMC).The most 
productive and cited authors have been reported [2-4] in other 
disciplines. The topic burst in recent years on neuropsychiatry is still 
unknown.

Given the importance of neuropsychiatry, many scientific 
researchers [5-7] have focused on reviewing related literature to identify 
the characteristics and status of neuropsychiatry in recent years. 
However, much of these efforts were only considering specific subfields 
of neuropsychiatry, with conclusions being drawn from the descriptive 
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analysis, systematic reviews, and medical subject headings (MeSH) [8-
10]. Even some [11-13] have conducted citation analyses on articles 
related to neuropsychiatry; none reports topic burst incorporated with 
citations on neuropsychiatry until now.    

Papers on the bibliometric perspective of neuropsychiatry 
research can provide readers with methods of analyzing data of 
scientific literature quantitatively and then gain knowledge of the 
meta-information related to the research in question [14,15]. The 
combined use of methodologies that give information on different 
aspects of scientific output is generally recommended [16]. Also, 
discussion relating to the collaborative status and overall topic burst on 
neuropsychiatry remains relatively scarce.

 We are thus interested in following four topics: (1) which nations 
was dominant in the field of neuropsychiatry; (2) which medical 
subject headings (MeSH) were cited most by papers in the past years; 
(3) is any difference in scientometricsamong MeSH clusters; (4) which 
article was cited most in the past.

We aim to apply h-plus index that can effectively improve the 
h-index [17] in bibliometric analyses [18,19] and investigate the four 
questions mentioned above. Google Maps will be applied to the study 
results as dashboards in an interactive way.
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Figure 1: The x-indexes for each nation dispersed on Google 
Maps.

Methods
Data Sources 

We programmed Microsoft Excel VBA (visual basic for 
applications) modules to extract abstracts and their corresponding 
coauthor names as well as the countries/areas of the first authors for 
each article on January 2, 2019, from PMC based on the keyword of 
neuropsychiatry [Title].Only those abstracts published In PMC and 
labeled with Journal Article were included. Others like those labeled 
with Published Erratum, Editorial or without author nation name 
were excluded from this study. A total of 1,526 eligible abstracts were 
obtained from PMC.

A total number of 212 citing articles matching to the 505 citable 
papers were attained. The number of152articleswere quoted by at least 
one publication. The overall impact factor of 4.62 (=2335/505) was 
obtained. All data were downloaded from PMC, which means the 
study is not necessary for ethical approval according to the regulation 
promulgated by the Taiwan Ministry of Health and Welfare.

The MeSH weighted scheme and the h-plus index used for 
quantifying citations

Referring to the weighted impact factor equation [2,3,20] in Eq.(1):
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the number of authors of i-th publication(i.e., equal size to coauthors) 
and ci as the citations of i-th publications collected by searching PMC. 
Like other indices, such as h-index [18], g-index [21], and x-index [22] 
assumed all coauthors are contributing equally with a weight (=1.0) 
in an article byline. We define the MeSH weighted scheme as Eq.(2) 
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Eq.3, for citations and publication outputs, respectively, 

where pi as publications on the i-th article. 

 The h’-index [18] can be divided into three parts [18,19]. The ratio 
(=rh=excess citations/tail parts=eh/th) can be defined as authors with 
perfectionists (>1.5), the prolific (>0.5), and the productive (≤0.5) 
[18,19]. We applied the ratio, named rh for short in this study, as 
h-plus index (=h+rh/(1+rh)) to complement the h-index unable 
to discriminate well rankings of authors (or MeSH terms in this 
study) due to many identical integers occurred to the authors. 
Also, Ag, derived from g-index, means the average onto the g core 
articles and MeSH Impact Factor (MIF) as defined as Eq.1 were 
incorporated with h and x indexes for comparing differences among 
MeSH clusters.

Social network analysis using Pajek software
 In keeping with the Pajek guidelines [23] using Social Network 

Analysis (SNA), we defined a MeSH term as a node (or an actor) that is 
connected to another counterpart at another node through the edge of 
a line. Usually, another weight is defined by the number of connections 
between two nodes. 

Graphical representations to Report

A visual display with the publication outputs labeled by the1st 
author nations was made for presenting the distribution of nations 
on anesthesiology. The quantity is colored by the size of publications. 
The most cited MeSH terms sized by MIF and colored by L-index were 
shown based on both axes (i.e., x-index on the x-axis and h-plus index 
on the y-axis).

MeSH clusters using SNA to separate 
SNA was applied to determine the representative for each cluster. 

The algorithm of community partition was performed to identify the 
clusters. Each MeSH was assigned to the cluster represented by the 
MeSH which was similar to the author analysis being highlighted 
with the highest degree centrality in the cluster. As such, each MeSH 
contributes equally proportional parts (i.e., 1/n) in an article and then 
can be matched to the respective metrics and clusters. 

The bootstrapping method [24] was applied to examine differences 
in metrics among MeSH clusters. A total of 1000 medians retrieved 
from the median of the 100 random cased were used to estimate the 
95% Confidence Intervals (CI) for a metric of a given cluster. As such, 
the difference can be determined by judging the two 95% CI bands 
separated from each other. 

Creating dashboards on Google Maps
We appliedthe author-made modules in MS-Excel and the SNA 

in Pajek to gain the MeSH clusters. The pages of Hyper Text Mark-
up Language (HTML) used for Google Mapswere created. All relevant 
bibliometric indices were linked to dashboards on Google Maps.  

Results
Task 1: The dominant nations on anesthesiology around the world

The dominant nation on the topic of neuropsychiatry is the US, 
followed by the UK and Australia (Figure 1).

Task 2: Presenting the most cited MeSH terms on neuropsychiatry

The Mesh term of physiology owns the highest metrics with Impact 
Factor (IF)=30.37, h-index=6, and x=14.97, respectively. Interested 
readers are invited to scan the QR-Code in Figure 2 to see the MeSH 
terms regarding relevant outputs in PMC by clicking the specific MeSH 
bobble. 

Task 3: Selecting the ten top MeSH clusters with high degree 
centrality

The top 10 MeSH clusters were separated as shown in Figure 3. The 
representatives with the most Degree Centrality (DC) are shown for 
each cluster. The term neuropsychiatry earns the highest DC, implying 
the neuropsychiatry with high h-plus and x-index at the right top 
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position in Figure 3. The interested readers are also recommended to 
scan the QR-coed in Figure 3 to see the detailed information in PMC 
by clicking the word of publication when the specific MeSH bubble is 
selected. 

Task 4: Comparisons of differences in metrics among clusters

The differences in metrics (i.e., h-plus, x-index, MIF, and Ag-index) 
were found (p< .05), when any two 95% CI bands were separated from 
each other. The representative of physiopathology and metabolism place 
the top two in these four indices among MeSH clusters. In contrast, 
theMeSH terms of neuropsychiatry and chromosome aberrations rank 
the bottom in metrics among clusters (Figure 4).

Task 5: The most cited article on neuropsychiatry

The article (PMID=2190539) published in 1990 was cited most(with 
285 times and two MeSH term of diagnosis and psychiatric status 
rating scales [25].

Task 6: The most cited authors on neuropsychiatry

The most cited author was J KWing from England who published 
a single article in 1990 (PMID=2190539) mentioned above, 
gained high metrics: Citable=0.63, cited=180.18, AIF=180.18, 
Ag=180.18, h=1, g=1, x=13.42, h_plus=1.93, rh=13.39, and was 
cited most (with 285 times and two MeSH term of diagnosis and  
psychiatric status rating scales [25]. It is worth noting that the 
Citable=0.63 is derived from the author weighted scheme [2,3] 
highlighting the more contributions allocated to the first author 
(i..e, 63% in nine coauthors in an article) (Figure 5).

Discussion
We found that (1) the dominant nation on the topic of 

neuropsychiatry is the US; (2) the MeSH terms of neuropsychiatry, 
diagnosis, and physiopathology gain the top degree centralities based 
on SNA; (3) the Mesh term of physiology owns the highest metrics 
with Impact Factor (IF)=30.37, h-index=6, and x=14.97, respectively; 
(4) differences were found significantly among MeSH clusters on 
neuropsychiatry (p<0.05); (5) the article (PMID=2190539) [25] 
published in 1990 was cited most (with 285 times and two MeSH term 
of diagnosis and psychiatric status rating scales.

Although the h-index [17] being a popular author-level metric 
that can measure both the productivity and citation impact of the 
publications of a scientist, one of its short comings is less discriminative 
power [26] due to many with identical value in an integer unit. Many 
concepts of bibliometrics have already been proposed in the past 
[18-22], but we have not seen any that can be applied to the scientific 
disciplines in use successfully. We propose the one as the h-plus index 
that can effectively improve h-index with high discriminative power for 
evaluating authors (or MeSH terms) as we did in this study.

We demonstrated the usage of the h-plus index on neuropsychiatry 
by using the MeSH terms Weighted Scheme (MWS) for quantifying 
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Figure 2: The most cited Mesh terms dispersed on a dashboard.

Figure 3: The top ten MeSH cluster separated by the SNA.

Figure 4: Comparisons of indices among MeSH clusters.

Figure 5: The most cited authors dispersed on a dashboard.
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contributions among MeSH terms in an article byline, which was never 
seen in literature before. In Figure 2, we see the MeSH-based x-indexes 
an h-plus index shown on a dashboard using Google Maps that can be 
recommended to authors for use in the future. 

The bibliometric indices are dependent on the quantity (i.e., the 
number of publications) and the quality (i.e., the number of articles 
being cited), which is suitable for use in journal topics like we did 
as the MeSH terms in this study. In comparison to the author-based 
bibliometrics [2-3], the MeSH-based metrics gain higher values than 
the author indices because of a huge amount of frequency relatively 
occurred in the past years. On the Figures 2 and 3, it is easy to see the 
topic burst regarding neuropsychiatry since 1944. 

Similarly, the x-index [22] on neuropsychiatry in Figure 2 is higher 
than (or equal to) the h(or h-plus) index due to the inclusion of excessive 
citations, referring to the reference [22] to see the characteristics of 
x-index. For instance, ten publications with ten citations each have an 
identical h-index and x-index at 10(or √10*10 for x-index). In contrast, 
One publication with 100 citations leads to a difference in h-index (=1) 
and x-index (=10=√1*100), and 100 publications with only one citation 
each have different results in h-index (=1) and x-index (=10=√100*1) 
[17]. The h-plus index as proposed in this study might have a high 
correlation, theoretically, with x-index than h-index. The most worth-
noting is the general MWS fully congruent with the true scenario in 
practice. That is, the contributions were determined by the weights 
(=1/n) instead of all with an identical value (=1) no matter the ordering 
of MeSH terms.

The second feature is the intrinsic dynamic character of the years 
moving average impact factors, like the Journal Citation Report (JCR) 
locating JIF each year in June, to examine the change of MeSHIF (or 
h-plus index). Unlike the h-index, which is a growing measure taking 
into account the whole career path [17].

The reason we applied x-index in this study is the strength of the 
index in practice. According to the illustration in the study of Fenner 
and his colleagues [22], the x-index can truly extend the feature of 
an author with quality and quantity achievements in academics as 
mentioned above. 

Although findings are based on the above analysis, there are still 
several potential limitations that may encourage further research 
efforts. First, all data were extracted from the PubMed database. There 
might be some biases of understanding the matched MeSH terms 
because of some different terms with the asterisk represented by major 
MeSH in the article, which will affect the result of MeSH relationship 
analysis by the accuracy of the indexing MeSH terms. 

Second, many algorithms havebeen usedfor SNA. We merely 
applied the algorithm of degree centrality in the Figures. Any changes 
in the algorithm used in this study might present a different pattern and 
judgment to the results. 

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

Conclusion
The application of the MeSH cluster analysis, which could be used 

as a “guide map for travelers,” allows users to quickly and easily acquire 
the knowledge of research trends. Combination of PubMed and MeSH 
citations is expected to be an effective complementary way for the 
researchers in the biomedical field experiencing difficulties with search 
and information analysis.

References
1. Yudofsky SC, Hales EH Neuropsychiatry and the Future of 

Psychiatry and Neurology. American Journal of Psychiatry 159: 8; 
1261-1264.

2. Chien TW, Wang HY, Chang Y, Kan WC 2018 Using Google Maps 
to display the pattern of coauthor collaborations on the topic 
of schizophrenia: A systematic review between 1937 and 2017. 
Schizophr Res S0920-9964. 

3. Chien TW, Chow JC, Chang Y, Chou W 2018 Applying Gini 
coefficient to evaluate the author research domains associated 
with the ordering of author names: A bibliometric study. Medicine 
97: 39; e12418 

4. Chien TW, Chang Y, Wang HY 2018 Understanding the productive 
author who published papers in medicine using National Health 
Insurance Database: A systematic review and meta-analysis. 
Medicine 97: 8; e9967.

5. Cho CH, Jung SY, Kapczinski F, Rosa AR, Lee HJ 2018 Validation 
of the Korean Version of the Biological Rhythms Interview of 
Assessment in Neuropsychiatry. Psychiatry Investig 15: 12; 1115-
1120.

6. McAllister TW, Wall R 2018 Neuropsychiatry of sport-related 
concussion. Hand b Clin Neurol 158: 153-162. 

7. Kas MJ, Serretti A, Marston H 2018 Quantitativeneurosymptomatics: 
Linking quantitative biology to neuropsychiatry. NeurosciBiobehav 
Rev.

8. Manjunatha N, Math SB, Kulkarni GB, Chaturvedi SK 2011 The 
neuropsychiatric aspects of influenza/swine flu: A selective review. 
Ind Psychiatry J 20; 2: 83-90. 

9. Vasconcelos SC1, Lopes de Souza S2, BotelhoSougey E2, de 
Oliveira Ribeiro EC, Costa do Nascimento JJ, Formiga MB, et 
al 2016 Nursing Staff Members Mental’s Health and Factors 
Associated with the Work Process: An Integrative Review. Clin 
Pract Epidemiol Ment Health 23; 12: 167-176.

10. Conejero I, Navucet S, Keller J, Olié E, Courtet P, Gabelle A 2018 A 
Complex Relationship Between Suicide, Dementia, and Amyloid: 
A Narrative Review. Front Neurosci 1; 12: 371.

11. Drummond JB, Barbosa IG2 Dantzer R, Teixeira AL 2018 The 
effect of insulin-induced hypoglycemia on inflammatory markers: 
A systematic review. Brain Behav Immun 73: 41-50.

12. Du M, Wang X, Yin S, Shu W, Hao R, Zhao S, Rao H, Yeung WL, 
Jayaram MB, Xia J 2017 De-escalation techniques for psychosis-
induced aggression or agitation. Cochrane Database Syst Rev 4: 
CD009922.

13. de Barros JLVM, Barbosa IG, Salem H, Rocha NP, Kummer A, 
Okusaga OO, Soares JC, et al 2017 Is there any association between 
Toxoplasma gondii infection and bipolar disorder? A systematic 
review and meta-analysis. J Affect Disord 209: 59-65.

14. Shen L, Xiong B, Li W, Lan F, Evans R, Zhang W 2018 Visualizing 
Collaboration Characteristics and Topic Burst on International 
Mobile Health Research: Bibliometric Analysis. JMIRM health U 
health 6; 6: e135.

15. Pritchard A 1969 Statistical bibliography or bibliometrics? J Doc 
254: 348-349. 

16. Van Leeuwen T, Visser M, Moed H, Nederhof T, Van Raan A 
2003 The Holy Grail of science policy: exploring and combining 
bibliometric tools in search of scientific excellence. Scientometrics 
57; 2: 257-280.

Page 4 of 5



Ann Neuropsychiatry. 2019; 1:101. | Volume 1, Issue 1

Citation: Chien TW, ChihKan W, Wang HY, Chou W. Comparisons of citations among clusters of medical subject headings using visualizing topic 
burst on neuropsychiatry: a bibliometric analysis. Ann Neuropsychiatry. 2019; 1:101.

Willy Chou, et al.

23. Batagelj V, MrvarA.Pajek 2003 Analysis, and Visualization of 
Large Networks. inJünger, M., Mutzel, P., (Eds.) 77-103. Graph 
Drawing Software, Springer, Berlin.

24. Efron B 1979 Bootstrap methods: Another look at the jackknife. 
The Annals of Statistics 7; 1: 1-26.

25. Wing JK, Babor T, Brugha T, Burke J, Cooper JE, Giel R, et al 1990 
SCAN. Schedules for Clinical Assessment in Neuropsychiatry.  
Arch Gen Psychiatry 47; 6: 589-593

26. Huang MH, Chi PS 2010 A comparative analysis of the application 
of h-index, g-index, and a-index in institutional-level research 
evaluation.  Journal of Library and Information Studies 8; 2: 1-10.

17. Hirsch JE 2005 An index to quantify an individual’s scientific 
research output. Proc Natl Acad Sci USA 102: 16569-16572.

18. Zhang CT 2013 The h’-Index, Effectively Improving the h-Index 
Based on the Citation Distribution. PLoS ONE 8; 4: e59912. 

19. Zhang CT 2009 The e-index, complementing the h-index for 
excess citations. The e-index, complementing the h-index for 
excess citations. PLoS One 4; 5: e5429.

20. Pan RK, Fortunato S 2014 Author Impact Factor: tracking the 
dynamics of individual scientific impact. Sci Rep 4: 4880.

21. Egghe L 2006 Theory and practice of the g-index. Scientometrics 
69:131-135.

22. Fenner T, Harris M, Levene M, Bar-Ilan J 2018 A novel 
bibliometric index with a simple geometric interpretation. PLoS 
One 13; 7: e0200098.

Page 5 of 5


	Title
	Corresponding Author
	Abstract
	Keywords
	Introduction
	Methods
	Data Sources  
	The MeSH weighted scheme and the h-plus index used for quantifying citations 
	Social network analysis using Pajek software 
	Graphical representations to Report 
	MeSH clusters using SNA to separate  
	Creating dashboards on Google Maps 

	Results 
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5

