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Recent  studies  have  shown  that the  Scopus  bibliometric  database  is probably  less  accurate
than  one  thinks.  As  a further  evidence  of  this  fact,  this  paper  presents  a structured  collection
of several  weird  typologies  of  database  errors,  which  can  therefore  be classified  as horrors.
Some  of  them  concern  the  incorrect  indexing  of so-called  Online-First  paper,  duplicate  pub-
lications,  and  the  missing/incorrect  indexing  of references.  A  crucial  point  is  that  most  of
these errors  could  probably  be avoided  by adopting  some  basic  data  checking  systems.

Although  this  paper  does  not  provide  a quantitative  and  systematic  analysis  (which  will
be provided  in  a future  publication),  it can be easily  understood  that  these  errors  can  have
serious  consequences  such  as:  (i)  making  it difficult  or even  impossible  to retrieve  some  doc-
uments,  and (ii)  distorting  bibliometric  indicators/metrics  relating  to journals,  individual
scientists  or  research  institutions.

Our  attention  is  focused  on  the Scopus  database,  although  preliminary  data  show  that
the  Web  of Science  database  is far from  being  free  from  these  errors.  The  tone  of  the  paper
is deliberately  provocative,  in  order  to emphasize  the  seriousness  of these  errors.

©  2015  Elsevier  Ltd.  All rights  reserved.

1. Introduction

In the last decade, bibliometric databases have come into the life of scientists, being commonly used for: (i) search-
ing scientific documents, (ii) providing information on the impact of the scientific output of individuals and/or research
institutions, and (iii) supporting the selection of scientific journals in which to publish.

The abundance of bibliometric disciplinary databases (e.g., PubMed in Biology, Medicine and Life Sciences, Mathematics
in MathSciNet, PsycINFO in Psychology, IEEEXplore in Engineering, EconLit in Economics, etc.) contrasts with the relatively
limited number of multidisciplinary databases: Scopus, Web  of Science (WoS), and perhaps Google Scholar (GS), although
the latter is something between a search engine and a bibliometric database. A peculiarity of GS is to fully automatically
index publications/citations through web crawlers; this inevitably causes many errors, sometimes very grotesque (Labbé,
2010), and (almost) completely disqualifies GS with respect to its two competitors (i.e., Scopus and WoS), to the extent that
most consider GS simply as a search engine, certainly not a serious bibliometric database.
On the other hand, Scopus and WoS  have a reputation for being relatively accurate, which puts them in a position of
superiority with respect to GS, despite the latter indexes a significantly higher number of scientific documents (De Winter,
Zadpoor, & Dodou, 2014). For this reason, (part of) the scientific community in some countries takes the information contained
in Scopus and WoS  as gospel (DORA, 2013; Harzing, 2013). Also, Scopus and WoS  are accessible only under the payment of
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ather expensive subscriptions, while GS is free. Although there is some information available on the (presumed) criteria
dopted by Scopus and WoS  for selecting/excluding scientific journals (Scopus Elsevier, 2015; Thomson Reuters, 2015), there
s no public information about (i) the process for periodically including the latest articles into the database, (ii) the type of
meta)data received from publishers, (iii) the way these articles are linked with the relevant cited/citing paper, etc.

Being recognized as serious multidisciplinary databases, Scopus and WoS  have a significant normative power. For exam-
le, their (not very transparent) policies about indexing or excluding journals and conference proceedings lead to inevitable
iscriminations between the documents indexed (i.e., the “good” ones) and those excluded (i.e., the “bad” ones); also, these
atabases regularly publish indicators – such as the Impact Factor (IF) by WoS  or SCImago Journal Rank (SJR) and Source
ormalized Impact per Paper (SNIP) by Scopus – that are commonly (mis)used for various bibliometric evaluations (Simons,
008; DORA, 2013).

In the last couple of years, we have been investigating the Scopus and WoS  errors, analyzing the so-called omitted citations
 i.e., missing links between citing and cited papers in a database – which represent the major consequence of database
rrors (Franceschini, Maisano, & Mastrogiacomo, 2013). The most interesting result – which corroborates the findings of
revious studies (Moed, 2002; Buchanan, 2006) – is that the omitted-citation rate of the two  databases is not negligible:
bout 5% for Scopus and about 7% for WoS  (Franceschini, Maisano, & Mastrogiacomo, 2015a); this means that at least 1/20
f the citations purportedly indexed by these databases are omitted! In addition, we  showed that the editorial style of some
ublishers can favour database errors (Franceschini, Maisano, & Mastrogiacomo, 2014), and that, although the Scopus and
oS databases tend to be more and more careful in indexing new papers – probably taking advantage of the recent efforts

y reviewers/editors/publishers in checking and correcting possible inaccuracies in the cited-article lists – they do little to
orrect the errors already present in the database (Franceschini, Maisano, & Mastrogiacomo, 2015b).

During our investigation we came across many weird errors, which are probably the result of fairly embarrassing
egligence of databases. Despite being aware of the inevitable imperfection of all things in this world (including biblio-
etric databases!) and that errare humanum est,  such negligence often made us doubt about the real level of care in data

ndexing/management.
In order for the reader to understand and share our concerns, we will introduce him/her into the museum of horrors (not

ust errors!) in Scopus,  consisting of two rooms: (i) an antechamber containing some preliminary horrors, which are to some
xtent justifiable, and (ii) a main hall containing some unjustifiable horrors, sometimes exceeding the human imagination.
he presentation of these horrors will follow a Rossini crescendo.

The decision to limit our analysis to the Scopus database comes from the fact that, on average, this database is supposed

o be more accurate than WoS, and it is therefore not unreasonable to expect from it a certain rigour in terms of data
ccuracy/cleaning (Franceschini et al., 2015a,b).

ig. 1. Example of missing citation link between a paper of interest (P1) and a citing one (P2), due to a typo concerning the title of P1, in the cited-article
ist  of P2. The Scopus database was  queried in August 2015.
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2. Antechamber

The following two subsections describe two typologies of at least partly justifiable bibliometric-database horrors.

2.1. No error detection?
Inaccuracies in the cited-article list of a (citing) paper – e.g., concerning author name(s), issue year, title, journal name,
volume, number, pagination, etc. – may  sometimes compromise the correct determination of the link with cited papers. In
the example in Fig. 1, this error is caused by a typo concerning the title of a paper of interest (P1), which is reported in the
list of another (citing) paper (P2).

Fig. 2. Example of occult references, which are completely ignored by the Scopus database. Database was queried in August 2015.
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In this specific case, Scopus was unable to identify and correct this inaccuracy. This could certainly be done by taking into
ccount the other redundant data, available from the reference to P1 (e.g., volume, number, pagination), which would make
1 uniquely identifiable. Not surprisingly, WoS  was able to correctly identify the link between P1 and P2.

This error typology is relatively frequent for both Scopus and WoS  (García-Pérez, 2011; Olensky, Schmidt, & Eck, 2015).

.2. Occult references

In this error typology, the cited-article list of the paper of interest is completely ignored by the database. For the purpose
f example, let us consider the paper (P1) with DOI: 10.1364/OE.16.007323, published by the journal “Optics Express” in
008. The Scopus database does not report any of the (twelve) references of P1, omitting the corresponding citations. This

s probably due to the fact that the cited-article list of P1 is positioned right below the abstract and not at the end of the
ocument (see Fig. 2). Although we are aware that this editorial convention is quite unusual, it is curious that Scopus ignores
he fact that a research paper – not just a letter to the editor or a short communication – has (apparently) no references.

. Main hall

Having seen the serious but at least partly understandable errors/horrors contained in the antechamber, we  now enter
he main hall of the museum, which contains evidences of various unpardonable horrors.

.1. No spell checker?

This error typology regards database transcription errors. In the example in Fig. 3, Scopus erroneously replaces the word
manufacturing”, in the title of a paper of interest (P1), with “manufacturingg”. We  believe that this specific error is quite
erious, since it does not concern the spelling of a complicated acronym or author name, but just a common word of the
nglish language. Probably, it could be avoided by the use of a simple spell-checker! It was  found that this type of error can
ven compromise the attribution of the citations to P1, obtained by citing papers reporting the title of P1 correctly in their
ited-article lists.

.2. Citation infanticide

For several recent years now, scientific journals have been struggling to include the new-entry papers in their websites as

oon as possible, in the form of so-called Online-First papers, i.e., papers not yet in the official version, but already available
o the scientific community (Haustein, Bowman, & Costas, 2015). Apart from encouraging the spread of new knowledge,
his mechanism allows journals to artificially extend the time-window for citation accumulation, resulting in a probable
ncrease of the journal IF and other bibliometric indicators (Falagas & Alexiou, 2008).

Fig. 3. Example of database transcription error concerning the title of a paper (P1). The Scopus database was  queried in August 2015.
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Fig. 4. Example of citation infanticide: a citation obtained by the Online-First version of paper P1 (issued in October 2009) is lost after the publication of
the  relevant official version (in 2012). The Scopus database was queried in August 2015.

Bibliometric databases are also struggling to index Online-First papers as soon as possible. Unfortunately, the “double
stage” of these papers can favour the generation of database errors; the most common is that of losing the citations obtained
by the Online-First version of the paper of interest (P1), after the publication of the relevant official version. In other words,
the “infant” citations, obtained by the Online-First version of P1, are “killed” when the official version is issued! See the
example in Fig. 4.

These rather serious and frequent typology of errors make us raise a question (Haustein et al., 2015): is it reasonable that
a database struggles to index the Online-First papers, if it does not have the ability to manage/update them properly?

3.3. Identity cloning
The DOI code is the ID of a scientific paper and allows to uniquely identify it. It is therefore paradoxical that multiple
scientific papers share the same DOI code. Despite this, the Scopus database contains papers that (apparently) do it. The
example in Fig. 5 shows that Scopus has “cloned” the DOI of the paper of interest (P1), attributing it to another paper (P2).
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Fig. 5. Example of identity cloning of the paper P1 into P2. The Scopus database was queried in August 2015.

This error is even more horrible, considering that it could be prevented through a trivial check of the uniqueness of DOI
odes.

.4. Dissociative identity disorder

This error typology is represented by the simultaneous presence in the database of two distinct records concerning

he same paper. This rather frequent duplication problem has recently been described by Valderrama-Zurián, Aguilar-Moya,

elero-Fuentes, and Aleixandre-Benavent (2015). This “dissociative disorder” can have different causes, such as: (1) missing
emoval of the Online-First version of a paper when indexing the official version (see the example in Fig. 6), (2) journal title
ariations (see the example in Fig. 7), (3) journal name changes, etc.; for details see Valderrama-Zurián et al. (2015).

ig. 6. Example of simultaneous indexing of the same paper (P1) in two distinct versions (i.e., the Online-First and the official one). The Scopus database
as  queried in August 2015.
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Fig. 7. Example of simultaneous indexing of the same paper (P2) in two  distinct records, due to a journal title variation; adapted from (Valderrama-Zurián
et  al., 2015). It is surprising to notice that the record that attracted more citations (i.e., 721 against 141) is the one related to the alternative journal title,
not  the official one. The Scopus database was  queried in October 2015.

Fig. 8. Example of citation tumour affecting the cited-article list of a paper of interest (P1), according to Scopus. Database was  queried in August 2015.
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This type of error can produce significant distortions in the bibliometric indicators related to the authors and the insti-
tutions participating in the papers with duplicated records. Apart from contributing to fictitiously increase the number of
papers, duplicate records may  contribute to distort the number of citations that actually belong to a single paper. Precisely,
Valderrama-Zurián et al. (2015) remark that both duplicates can have equal number of citations, different number of citations
(see the example in Fig. 7), or one of the duplicates can be cited whilst the other not.

3.5. Citation tumours

In some cases, the list of a certain paper may  contain more references than the correct ones, as if it was subject to an
abnormal (tumoral) growth. Let us consider the example in Fig. 8, in which the paper of interest (P1) contains a list of
24 papers; this list is eight-upled by the Scopus database, which reports 192 references, 168 (i.e., 192–24) of which are
imaginary!

The most obvious consequence of this abominable error is the production of a large amount of so-called “phantom”
citations—i.e., fictitious citations in favour of papers not actually cited by the paper of interest (Jacsó, 2006).

The type of tumour exemplified is benign,  as the (168) phantom citations are added to the (24) true ones. We  also came
across the more dangerous malignant citation tumours, in which the phantom citations may  even infiltrate the true ones,
replacing (some of) them.

Fig. 9. Example of disintegration of several references (no less than 105, i.e. from reference number 45 to 149!).
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3.6. Disintegration of references

In this error typology, the database transcribes the same number of references reported on the paper of interest (P1);
however, some of them are empty or – more picturesquely – have “disintegrated” (see the example in Fig. 9 in which 105
out of 152 total references have disintegrated). As a consequence, the citations given by P1 to the disintegrated papers are
lost.

4. Conclusions

This paper presented some typologies of weird errors/horrors of the Scopus database. Many of them, such as that con-
cerning the duplication of DOI codes (identity cloning) or the insane modification of the cited-article list (citation tumours
and disintegration of references),  even exceed human imagination.

These horrors are even more surprising in view of the fact that: (i) Scopus is probably the most accurate multidisciplinary
bibliometric database currently available (Franceschini et al., 2015a,b), and (ii) many of them could have been avoided right
from the beginning, by adopting some basic data checking systems, e.g., identifying multiple documents with the same DOI
code and/or title.

A limitation of this study is that it does not include neither a statistical analysis of these error/horror typologies, nor a
systematic investigation of the relevant causes. Regarding the future, we  plan to carry out a structured comparison of Scopus
and WoS  databases, based on a quantitative analysis of the error/horror typologies. Preliminary data show that these horrors
are far from isolated cases, since they involve about 1% of the purportedly indexed citations, for both the Scopus and WoS
database.

Although we are aware of the important role played by Scopus for the scientific community, we  remark that these
horrors can have serious consequences such as: (i) making it difficult or even impossible to retrieve some documents, and
(ii) distorting bibliometric indicators/metrics relating to journals, individual scientists or research institutions.

Scopus (and WoS) should certainly put more effort into developing suitable tools for improving their data accuracy . . .
at least as much as the effort they usually put in marketing campaigns!
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