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that duplicate records be excluded to avoid errors of overrepresentation. In this line, we
identify duplicate records in Scopus and examine their origins. Identifying journals with
duplicate records in Scopus, selecting and downloading bibliographic journal records, and
identifying and analyzing the duplicate records is the methodology adopted. Duplicate
records are found when articles published in a journal are incorrectly mapped by Scopus
to this journal and to a different journal from the same publisher and when there are
journal title changes, orthographic differences in the presentation of a journal name, and
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Duplicate records journal name variants. In these last three cases, one bibliographic record of each duplicate
Indexing errors is mapped to Medline coverage of Scopus. Consequently, the identified duplicates and the
Scopus database significant differences in the number of citations received in duplicate articles may influence

bibliometric studies. Thus, there is a need for rigorous quality control guidelines to govern
database managers and editors to prevent the creation of duplicates.
© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Following two years of development by librarians and researchers worldwide, Elsevier launched its scientific literature
database Scopus, officially named SciVerse Scopus, to the information market on November 4, 2004 (Bar-Ilan, 2008; Boyle &
Sherman, 2005; Chadegani et al., 2013).

Scopus initially included approximately 14,000 research sources (journals, book series, conference proceedings, patents)
from 4000 publishers, encompassing 27 million records (Bar-Ilan, 2008; Boyle & Sherman, 2005). Today, the database includes
21,915 sources from 5000 publishers, encompassing 54 million bibliographic records (Elsevier, 2014a, 2014b) from 1823
to the present (Elsevier, 2014c). The current thematic breakdown of the database is as follows: 32% Health Sciences, 30%
Physical Sciences, 23% Social Sciences, and 15% Life Sciences (Elsevier, 2014a).

Scopus indexes the content included in Embase, Compendex, World Textile Index, Fluidex, Geobase, Biobase, and Medline. This
bibliographic database combines characteristics of the Medline and Web of Science Core Collection databases (Falagas, Pitsouni,
Malietzis, & Pappas, 2008). Consequently, one can search for Medline records via Scopus separately (using an advanced search
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only) or through the entire database, and in addition to MeSH (Medical Subject Headings) terms, one can obtain access to
citation data and cited references (De Granda-Orive et al., 2013).

Additionally, among other databases, Scopus also includes Embase records and corresponding Emtree terms (Falagas et al.,
2008). In this way, descriptors from Medline and Embase can be within the same record in Scopus.

Since the databases were first launched, numerous studies have compared the coverage, characteristics, and citations of
the Web of Science Core Collection to those of Scopus (Archambault, Campbell, Gingras, & Lariviere, 2009; Falagas et al., 2008;
Torres-Salinas, Lopez-Cozar, & Jimenez-Contreras, 2009; Vieira & Gomes, 2009). These studies suggest that both databases
include similar resources (Gavel & Iselid, 2008) and that, while Scopus offers greater coverage in various disciplines (Bartol,
Budimir, Dekleva-Smrekar, Pusnik, & Juznic, 2014; De Granda-Orive et al., 2013; Jacso, 2005; LaGuardia, 2005; Lopez Illescas,
Moya Anegoén, & Moed, 2008), the choice of one or both databases to perform bibliometric studies depends on the area of
study (Chadegani et al., 2013; Baykoucheva, 2010; Falagas et al., 2008).

This aspect is related to Scopus’ greater coverage of journals that do not publish papers in English (Bartol et al., 2014),
thus causing Scopus to include more citations than the Web of Science Core Collection does (De Granda-Orive et al., 2013;
Falagas et al., 2008; Kulkarni, Aziz, Shams, & Busse, 2009; Meho & Rogers, 2008; Meho & Sugimoto, 2009; Torres-Salinas
et al., 2009); consequently, it is recommended that citation studies should be performed using Scopus (Gorraiz & Schloegl,
2008).

A study examining scientific studies on eating disorders! performed over the 2008-2013 period is currently being devel-
oped. Our work shows that a Scopus search retrieves duplicate articles from seven journals. Consequently, we identify
duplicate entries from these journals in the Scopus database and their potential effects on bibliometric research. In this
sense, the objective of this study is to analyze why there are duplicate records in the search and what their influence is on
the scientific evaluation.

2. Methods
2.1. Identifying journals with duplicate records in Scopus

Currently, the authors of this paper are conducting a study that evaluates the scientific research activity on eating disorders
through Web of Science Core Collection and Scopus. In the phase of identification of records covered by both databases, 11 pairs
of identical studies (duplicates) from Scopus were found. All these duplicate records had differences in the field “journal title”.
Thus, we found duplicates in which one record was mapped to Psychoterapia and another record was mapped to Archives
of Psychiatry and Psychotherapy (both journals are published by the Polish Psychiatric Association), in which one record was
mapped to Taehan Kanho Hakhoe chi and another record was mapped to Journal of Korean Academy of Nursing (this journal
is a continuation of Taehan Kanho Hakhoe chi), in which one record was mapped to BMJ Case Reports and another record was
mapped to BM]J case reports, in which one record was mapped to Current Topics Behavioral Neuroscience and another record
was mapped to Current topics behavioral neuroscience, in which one record was mapped to Proceedings of the Royal Society
B: Biological Sciences and another was mapped to Proceedings. Biological sciences/The Royal Society, and in which one record
was mapped to Emergency Medical Journal and another record was mapped to Emergency medicine journal: EM]J.

2.2. Selecting and downloading bibliographic journal records

With this discovery, a relational database was developed in August of 2014 that includes all articles published in these
journals and indexed in Scopus to determine whether more duplicates may be found.

2.3. Identification and analysis of duplicate records

Duplicate records were identified by two biomedical index database experts? through an algorithm written with logical
operators (IF, OR, AND, SAME) in a new field in each record. The algorithm compared the bibliographic information with
that of the rest of the records and marked every pair of identical records. Manual revisions of the selected records were then
performed. The sources (publisher or database) from which Scopus obtained duplicates, the number of duplicates for each
journal, and the number of citations received for each duplicate article were determined.

3. Results

From 34,119 works, a total of 4237 duplicates (12.42%) are found in the seven journals studied in the 2004-2013 period
(Table 1). The 99.17% of duplicate cases are articles. The causes of these duplications are as follows.

1 Eating disorders are considered “A group of disorders characterized by physiological and psychological disturbances in appetite or food intake,” as
defined by Medical Subject Headings from National Center for Biotechnology Information. URL: http://www.ncbi.nlm.nih.gov/mesh/68001068
2 The experts are Juan-Carlos Valderrama-Zurian, MD, PhD, and Rafael Aleixandre-Benavent, MD, PhD, who are both authors of this paper.
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Table 1
Journals and type of documents: duplicate cases per year in Scopus.

Journal title per duplicate 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Percentage
case

BM] Case Reports - BMJ 17 5 337 816 1052 1509 88.18
case reports

Current Topics in 1 6 13 0.47
Behavioral
Neurosciences —
Current topics in
behavioral
neurosciences

Emergency Medicine 1 2 1 0.09
Journal - Emergency
medicine journal: EM]

Journal of Korean 62 1.46
Academy of Nursing —
Taehan Kanho Hakhoe
chi

Proceedings of the Royal 207 122 49 8.92
Society B: Biological
Sciences - Proceedings.
Biological sciences/The
Royal Society

Psychoterapia - Archives 6 8 18 5 0.87
of Psychiatry and
Psychotherapy

Percentage of duplicate 0.02 0.05 491 2.88 1.86 1.44 8.28 19.99 24.95 35,61 100
cases

Articles 1 2 204 116 79 56 345 843 1053 1503 99.17

Other documents 4 6 5 6 4 4 6 0.83
(reviews; notes; short
surveys)

3.1. Articles published in a journal are incorrectly mapped by Scopus to this journal and to a different journal from the same
publisher

A total of 37 duplicate studies from the Psychoterapia and Archives of Psychiatry and Psychotherapy journals
(Table 2, Cause A) are included in Scopus. It was confirmed that these studies are published in Archives of Psychi-
atry and Psychotherapy (http://www.archivespp.pl/) and that Scopus has erroneously mapped them to Psychoterapia
(http://www.psychoterapiaptp.pl/). Additionally, it was observed that five of the duplicated studies have received either
one or two citations.

3.2. Duplicates resulting from journal name changes

Atotal of 62 duplicates (published in 2008) were identified for Taehan Kanho Hakhoe chi, which is now entitled the Journal
of Korean Academy of Nursing (Table 2, Cause B); the articles identified as having been published in Taehan Kanho Hakhoe chi
were generated through Medline and indexed in Scopus (Fig. 1). There was an average difference of two citations between
duplicates, with a standard deviation (SD) of 1.79.

3.3. Duplicates due to orthographic differences in journal titles

A total of 3736 pairs of duplicate records were identified in BMJ Case Reports (Table 2, Cause C1). In each case, one of
the duplicated records lists the name of the journal with uppercase letters (BMJ Case Reports), while the other displays this
name in lowercase letters (BM]J case reports). The latter are indexed via Medline in Scopus. Neither of these duplicates has
been cited.

Another similar case was observed for Current Topics Behavioral Neurosciences (Table 2, Cause C2), for which 20 duplicated
records with differences in the capitalization of the last three words (topics, behavioral, and neurosciences) of the journal title
were found; those that listed the title in lowercase letters were indexed in Medline (Fig. 2). Of these 40 records, 33 were
cited, with an average difference of 6.2 citations between duplicates (SD=6.83).
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Table 2
Duplicates and citation of different journals by the same publisher, renamed journal, journals with title spelling differences and journals with title variations.
Cause  Journal title Period indexed in N of papers N (%) of N of duplicates Mean =+ SD of the
Scopus indexed in Scopus duplicates with citations difference in citations
per duplicate
s N .
A Psychoterapla . 2001-2014 393 37(9.41%) 5 1294049
Archives of Psychiatry 2001-2014 394 37(9.39%) 4
and Psychotherapy?®
Journal of Korean 2008-2014 587 62(10.56%) 35
B inga 2+1.79
Academy of Nursing
Taehan Kanho Hakhoe 2004-2008 624 62(9.94%) 41
chi®
BM] Case Reports® 0 _
C1 BM] case reports’ 2008-2014 13,785 3736 (27.1%) 0
Current Topics o 20
c2 Behavioral 2009-2014 244 20 (8.2%) 6.2 £6.83
Neuroscience®
Current topics 13
behavioral
neuroscience”:¢
Emergency Medical 1
D1 Journal® 1996-2014 5217 4(0.08%) 45+7
Emergency medicine 2
journal: EMJ>-¢
Proceedings of the o 373
D2 Royal Society B: 1946-2014 12,875 378(2.94%) 17.96 + 25.13
Biological Sciences®
Proceedings. Biological 373
sciences/The Royal
Society”¢
Abbreviations: %, percentage; N, number; SD, standard deviation.
2 All Scopus coverage except for Medline coverage in Scopus.
b Medline coverage in Scopus (generated through Medline and indexed in Scopus).
¢ Medline journal title variation.
Journal of Korean Academy of Nursing Cited by 2 documents
Volume 38, Issue 1, 2008, Pages 64-73 ofa - health

offered to low-income women in Korea
. R ) ) . Ok Ham, K., Jeong Kim, B,
Effects of the nutrition education program on self-efficacy, diet behavior pattern and cardiovascular (2011) Journal of Ciinical Nursing

risk factors for the patients with cardiovascular disease D of the pregnancy nutrition
scale and its relationship with eating habits in
Ju, K. a ] & So, H. b - Ereanﬂﬂt women visiting community health center
im, H.W.
2 Department of Nursing, College of Medicine, Chungnam National University, 640 Daesa-dong, Jung-gu, Daejeon 301-721, South Korea (2009) Journal of Korean Academy of Nursing

® Department of Nursing, Chungnam National University, Daejeon, South Korea View all 2 cting documents

ISSN: 15982874  Source Type: Journal  Original language: Korean Inform me when this document is cited in Scopus:
DOI: 10.4040/jkan.2008.38.1.64 Document Type: Article W set ctation alert Set citation feed
Taehan Kanho Hakhoe chi Cited by 2 documents

Volume 38, Issue 1, February 2008, Pages 64-73 Comparison of cardiovascular health status and

health behaviors in Korean Women based on
household income

Effects of the nutrition education program on self-efﬁcacy, diet behavior pattern and cardiovascular Park, Y.-J., Shin, N.-. , Yoon, J.-W.
s s & 5 i (2010) Journal of Korean Academy of Nursing
risk factors for the patients with cardiovascular disease (xrice

Self-efficacy and the sense of coherence: Narrative

JUK.So.H. é review and a conceptual synthesis
! Posadzki, P., Glass, N
Department of Nursing, Chungnam National University, Jung-gu, Daejeong, Korea (2009) TheScientificWoridJournal

View all 2 citing documents
ISSN: 15982874  Source Type: Journal  Original language: Korean
PubMed ID: 18323719 Document Type: Article Inform me when this documentis cited in Scopus

W setcitation alert | [ Set citation feed

Fig. 1. Example of duplicate records in Scopus resulting from journal name changes.
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Current Topics in Behavioral Neurosciences Cited by 0 documents

Volume 2010, Issue 4, 2010, Pages 391-433
Inform me when this document is cited in Scopus:

' Set citation alert Set citation feed

Animal models of schizophrenia rice

Cited by patents 1 time
Young, JW.,, Zhou, X., Geyer, MA. N4 &

Department of Psychiatry, University of California San Diego, 9500 Gilman Drive MC 0804, La Jolla, CA, 92093-0804, United States

ISSN: 18663370  ISBN: 978-364213716-7 Source Type: Book series  Original language: English
DOI: 10.1007/7854_2010_62 Document Type: Article

Volume Editors: Swerdlow N.R

Current topics in behavioral neurosciences Cited by 27 documents

lume 4, 2010, P: -4 " .
Volme:3, 2010, Fages 391433 Zebrafish as an emerging model for studying

c lex brain disorders
Kalueff, A.V. , Stewart, A.M. , Gerlai, R.

Animal models of schizophrenia. ®review (2014) Trends in Pharmacological Sciences

Young, JW.,, Zhou, X., Geyer, MA. & The procognitive effects of 5-HT6 receptor ligands in
animal models of schizophrenia

Department of Psychiatry, University of California San Diego, 9500 Gilman Drive MC 0804, La Jolla, CA 92093-0804, USA. Nikiforuk, A.

(2014) Reviews in the Neurosciences

ISSN: 18663370  Source Type: Journal  Original language: English Chemokines and chemokine receptors in mood
. disorders, schizophrenia, and cognitive impairment: A
i 854 6 . : Review
DOI: 10.1007/7854_2010_62 PubMed ID: 21312408 Document Type: Review systematic review of biomarker studies
Stuart, M.J. , Baune, B.T.
(2014) Neurosci and Bi ioral Reviews

View all 27 citing documents

Inform me when this document is cited in Scopus:
V Set citation alert Set citation feed

Fig. 2. Example of duplicate records in Scopus due to orthographic differences in journal title.
3.4. Duplicates due to journal title variations

Four cases of duplicate records were identified in the Emergency Medicine Journal (Table 2, Cause D1) where the duplicate
entry was listed under the title Emergency medicine journal: EM]J. The duplicate records for the journals with title variations
were generated through Medline and were indexed in Scopus. Three of the records were cited, with an average difference of
4.5 citations between duplicates (SD=7).

A total of 378 duplicates were identified in the Proceedings of the Royal Society B: Biological Sciences (Table 2, Cause D2)
when also considering the alternate title Proceedings. Biological sciences/The Royal Society, which is found through Medline
via Scopus. One study that was cited 495 times not only was the most cited record in our examination but also exhibited the
greatest difference in the number of citations between duplicates, with the other duplicate being cited 128 times (Fig. 3).
The second highest citation difference between duplicates was 144, and the third highest was 125 citations. A total of 15

Scopus | Logout Brought to you by
Servei de Biblioteques i Documentacio

Search | Alerts | Mylist | Settings Live Chat | Help an tact | Tutorials | TROBES: cataleg

TITLE-ABS-KEY (il of i in ch i for world crops) .’ Edit = |gd Save W Setalert Set feed

2 document results  View secondary documents | ] Analyze search resuts Sorton: Date Citedby Source Title (A-Z)’

Search within results. O~ & =] o] 99 Show all abstracts
Refine (@] of in changing for world crops. Klein, AM., Vaissiére, BE., Cane, 2007 Proceedings. Biological sciences /The 495

1 JH. (..), Kremen, C., Tschamntke, T. Royal Society
Year @unxtorutest  [View at Publisher| ISSN: 09628452 Source Type: Journal  Original language: English
O 2007 @ DOI: 10.1098/rspb.2006.3721  PubMed ID: 17164193  Document Type: Review

Author Name (@] of in changing for world crops Klein, A-M., Vaissiére, BE., Cane 2007 Proceedings of the Royal Society B: 128
O cane, JH @ 2 JH. (), Kremen, C., Tschamtke, T. Biological Sciences
3 )
O cunningham, S.A @ -
O Kiein, AM @ Qoo vext Yiew at Publisher! ISSN: 09628452  CODEN: PRLBA  Source Type: Journal ~ Original language: English
O Kremen, C. @ DOI: 10.1098/rspb.2006.3721  Document Type: Review
O steffan-Dewenter, | @
O Tschamtke, T. i)
O Viiisa/EE &5 Display results per page <[Page1[>
s )

Fig. 3. Example of duplicate records in Scopus due to journal title variation.
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duplicate results yielded between 93 and 54 citation differences; 200 duplicate results yielded between 49 and 10 citation
differences, and 153 duplicate results yielded between nine and one citation differences. The overall average difference in
citations between duplicates was 17.96 (SD=25.13).

4. Discussion and conclusion

Duplicates accounting for 0.08% to 27.1% of the indexed articles were detected. Duplicate records were found to result
when articles were mapped to different journals from the same publisher Polish Psychiatric Association, as a result of journal
title changes, orthographic differences in the presentations of journal names, and journal name variants. In these last three
cases, one bibliographic record of each duplicate is mapped to Medline coverage of Scopus.

Duplicate records by Scopus contribute to increasing the number of published works by authors and the institutions
participating in them. In the case of having received citations, the authors and their institutional affiliations can have some
citations distributed in two records of Scopus when the citations actually belong to a single work. Both pairs of duplicates
can have equal number of citations (Fig. 1), different number of citations (Fig. 3), or one of the duplicates can be cited while
the other is not (Fig. 2). For example: suppose that papers A1 and A2 are duplicates. Suppose further that work B cites paper
A. It is possible that the citation from work B to paper A is counted twice, once for publication A1 and once for publication
A2; or it is also possible that the citation is counted only once, either for publication A1 or for publication A2.

Significant differences in the number of citations in duplicate articles are observable. There are significant variations in
the number of times that duplicates are cited where the minimum mean of the difference of citations per duplicate is 1.29
and the maximum is 17.96, with one case involving Proceedings of the Royal Society B: Biological Sciences and Proceedings.
Biological sciences/The Royal Society showing a difference of 367 citations.

In addition to these findings, studies from Garcia-Pérez (2010) about the quality of citation links in the Web of Science Core
Collection and from Harzing (2012) about the quality of the document type classification in the Web of Science Core Collection
highlight the need for database managers to implement rigorous quality-control guidelines to prevent indexing errors.

Journal publishers may consider systematically ascribing DOIs to articles, and database editors should more systematically
harvest the existing DOIs from articles (when DOIs exist); a DOI uniquely identifies a record, which makes it easy to detect
DOI duplicates. This step may be complemented with classic identifiers such as the International Standard Serial Number
(ISSN) and International Standard Book Number (ISBN) or used in tandem with new identifiers, such as the Open Researcher
and Contributor ID (http://orcid.org/).

Based on samples of duplicates identified in our study and in a recent study by Franceschini, Maisano, and Mastrogiacomo
(2015), who found non-duplicate records with the same DOI in Scopus, it seems possible that Scopus is failing to check DOIs
(see Figs. 2 and 3). There may also be a failure in ISSN checking between journals with title variations included in Medline
(Fig. 2).

In conclusion, we strongly recommend that studies that evaluate scientific activity systematically confirm that duplicate
records are not counted twice, even when records are obtained exclusively from one database. Indeed, a failure to do so
could result in errors in author, institution, country, and journal productivity rankings and in the determination of citations.

Future research will calculate the indicators of SCImago Journal Rank (http://www.scimagojr.com/) and Source Normalized
Impact per Paper (http://www.journalindicators.com/) using the productivity and citation data from each journal analyzed
in this study. Additionally, we will systematically study the locations from which the received citations in the duplicates
derive, quantifying them when a bibliographic record cites both pairs of duplicate records or only one (see Fig. 1), and we
will quantify other deficiencies related to incorrect mapping of the type of document and to incorrect data in the volume
and issue fields (Fig. 2).
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