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ABSTRACT

Almost 25 years ago, the Digital Object Identifier (DOI)
was implemented with the purpose of providing a unique
and persistent form of document identification. As DOIs
can be assigned to any object, journals rapidly adopted
their use as it eases the process of identifying a specific
document, thus increasing its visibility. However, while
studying the impact of papers published by Chilean re-
searchers in disciplines related to Social Sciences, Arts,
and Humanities, we noticed that some journals pub-
lished a considerable proportion of documents with-
out DOIs. Thus, we questioned if this was due to a lack
of DOI adoption by these journals or if it was a database
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processing error. Our findings indicate that while most
journals have adopted the use of DOI for article-type
documents, many of the Web of Science and Scopus re-
cords do not include this information. To overcome this
issue, databases need to ensure the accuracy and consis-
tency of their data, while the editorial management team
of each journal ought to confirm that all the metadata
from their articles has been properly registered by these
databases. Undoubtedly, the use of DOI benefits all aca-
demics as it facilitates the discoverability and retrieval of
the published articles.

Keywords: Digital Object Identifier; DOT; Web of
Science; Scopus; Chile

Inconsistencia en el registro del Identificador de
Objectos Digitales (DOI) de articulos en Web of Sci-
encey Scopus

Erwin Krauskopf y Manricio Salgado

RESUMEN

Hace aproximadamente 25 afios, el Identificador de Ob-
jetos Digitales (DOI) fue implementado con el propési-
to de proveer una forma dnica y persistente de identifi-
caci6én de un documento. Dado que los DOIs puede ser
asignados a cualquier objeto, las revistas comenzaron a
adoptar su uso ya que facilita el proceso de identificacion
de un documento en particular, aumentando su visibili-
dad. Sin embargo, al analizar el impacto de articulos pu-
blicados por investigadores Chilenos en disciplinas rela-
cionadas a las Ciencias Sociales, Artes y Humanidades,
observamos que algunas revistas publicaban una propor-
cion significativa de documentos sin DOIs. Por lo tanto,
nos preguntamos si esto era consecuencia de una falta de
adopcién de DOI por las revistas o si era por un error de
procesamiento de las bases de datos. Nuestros resultados
confirman que, a pesar de que la mayorfa de las revistas
implement6 el uso del DOI para sus articulos, varios de
los registros de Web of Science y Scopus no incluyen esta
informacién. Para resolver este problema, las bases de da-
tos deben asegurar la precisién y consistencia de sus da-
tos, mientras que los equipos editoriales de cada revista
deben confirmar que todos los metadatos de los articulos
han sido registrados apropiadamente por estas bases de
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datos. Sin duda, el uso del DOI beneficia a todos los aca-
démicos ya que facilita la identificacion y recuperacion de
los articulos publicados.

Palabras Clave: Identificador de Objetos Digitales;
DOI; Web of Science; Scopus; Chile

INTRODUCTION

€ ¢Publish or perish” a well-too-know axiom to academics involved in research

throughout the world. In simple terms, researchers feel impelled to publish
periodically to be recruited and to secure tenure or funding for their research.
The fact that a high publication rate reflects academic success has led to a num-
bers game (Parnas, 2007) that has not only caused an increase in the quantity of
worldwide publications but has also encouraged a series of misconducts (Fanelli,
2009; Hvistendahl, 2015). While in the year 2000 approximately 1.3 million pu-
blications were registered by Scopus, by the end of 2021 that number increased
to approximately 3.7 million publications. Similarly, Web of Science registered
approximately 1.2 million publications in the year 2000 versus 3.6 million in
2021. As the quantity of publications rises rapidly, there is a need to make one’s
research visible to other academics.

Undoubtedly, the massification of the internet in the 1990s led to changes in
the structure of scholarly communications. A turning point was the availability
of the first graphical browser for the world-wide-web in 1994 (Haynes, 1999).
Journals, which used to print issues to communicate research outcomes, began
embracing the use of the World Wide Web to disseminate knowledge by esta-
blishing webpages which provided a venue to access the information that was
being published. At first, access to these documents worked as expected. None-
theless, after some years, users began encountering error messages (such as “404
not found”) when trying to access the journal’s content, which occurred when
journals changed their URL (Germain, 2000). While this study established that,
after a three-year period, 50% of URL citations from 31 journals could not be
accessed (Germain, 2000), a later work reported that almost 17% of the URL
references from all the articles published by PLoS Medicine between 2005-2007
were non-operational (Nagajara ¢ al., 2011). Due to the dynamics of the web,
several other studies also found a high proportion of URL citations that were not
accessible through the web browsers (Sampath Kumar and Vinay Kumar, 2013;
Vinay Kumar and Sampath Kumar, 2017; Manjunatha e# a/., 2020; Shanthaku-
mari, 2021). As the URL refers to the home addtess of a journal, any changes in
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its web architecture will affect the accessibility of a particular publication (Ans-
orge, 2023).

The digital object identifier (commonly known as DOI), which originated in
1998, offered a way to overcome this limitation. The DOI was conceived as a
persistent and unique identifier of various types of physical and electronic ob-
jects (Paskin,2005; Liu, 2021). It is managed by the International DOI Founda-
tion, a non-profit organization that governs the federation of registration agen-
cies (Wang ez al., 2018). The DOI name consists of a case-insensitive string made
up of a prefix beginning with “10.” that represents a unique naming authori-
ty and a suffix, separated by a slash, that indicates the specific object (Paskin,
2005). Among its advantages are its capability to unambiguously identify an
object, providing a simple and efficient system to track a journal article. This
allows other web-based tools, such as Altmetric Explorer, to track journal ar-
ticles and provide alternative metrics on the use and impact of the research at
an article-level. While these metrics mainly focus on activity in online environ-
ments (such as Twitter, YouTube and Wikipedia), citation data is collected from
the Dimensions database and patent data is collected from IFI Claims (https://
help.altmetric.com/support/solutions/articles/6000236721-patents). The Alt-
metric Attention Score (AAS) is derived from these metrics, (https://help.alt-
metric.com/support/solutions/articles/6000233311-how-is-the-altmetric-atten-
tion-score-calculated-). Though various studies have shown dissimilar results
regarding a correlation between AAS and citations (Cintra ef a/., 2018; Breuer et
al., 2022; Chen and Wang., 2022; Liu y Huang, 2022), Altmetrics still provides a
means to assess online conversations surrounding a research output.

Limitations in the use of traditional bibliometrics to assess disciplines related
to social sciences, arts, and humanities have been widely reported. Because some
research topics are generally locally or regionally orientated, the corresponding ar-
ticles are published in the language of the region where the research was developed
(Frandsen y Nicolaisen, 2008; Hammarfelt and Haddow,2018). Consequently, ar-
ticles published in any other language besides English may not appear in search
queries performed in either of the two main two databases —Web of Science and
Scopus— since both index a significantly higher proportion of English-language
journals (Hammarfelt and Haddow, 2018). Furthermore, some researchers tend to
publish monographs or books to communicate their findings, and these outputs
are usually not indexed by these databases (Lariviere et al., 2006; Marx and Born-
mann, 2015). And contrary to what occurs in natural science, citation accumu-
lation in social sciences, arts, and humanities tends to be slower over the years,
causing a detrimental effect during curricular assessments of researchers (Pajic
et al., 2019). It is important to note that both databases tally citations based on
the references registered by each database (Marx and Bornmann, 2015).
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While studying the online attention generated by articles published by Chi-
lean researchers in journals included in the Social Sciences Citation Index and
the Arts and Humanities Citation Index from Web of Science, we noticed that
not only some documents lacked a DOI, but some journals exhibited an irregular
use of DOIs throughout the 5-year period assessed. To verify whether the lack of
DOIs was due to database processing errors or to the absence of DOIs in the ar-
ticles, we repeated the query using Scopus as the source of information and later
verified the information by accessing the website of each journal. Therefore, this
study aimed to establish whether the DOIs associated to every article are being
registered by the two main citation databases, using data from 40 journals that
exhibited the highest degree of irregularity in DOI usage according to the Web
of Science output. To our knowledge, only one previous study reported issues
with the registration of DOIs by a citation database for documents published by
two journals between 2005-2014 (Gorraiz ef al., 2016). It is important to note
that while more recent studies have reported that a proportion of the records
downloaded from these databases lacked DOIs (Khurana e a/., 2022; Mugnaini
et al., 2021), none performed a DOI check in the journals’” websites to determine
the origin of the problem.

MATERIALS AND METHODS

Bibliometric data for this study was retrieved from the Web of Science (WoS) da-
tabase in December 2021. The WoS database was chosen for this study because
the main Chilean research grant (Fondecyt) utilizes this database to assess all
researchers as part of the evaluation process performed by the Chilean National
Agency for Research and Development (ANID).

The search criteria (CU=Chile and PY=2015-2019) was used to extract pu-
blications registered by the Arts & Humanities Citation Index (A&HCI) and the
Social Science Citation Index (SSCI) collections. This query resulted in 12,396
documents that registered at least one affiliation to a Chilean institution. The
downloaded data was sorted and processed using Microsoft Excel. For each do-
cument we obtained the title, source, ISSN, publisher, document type and DOIL.

The Scopus database was used to search for article-type documents for the
40 journals that exhibited the highest degree of irregularity in DOI usage accor-
ding to the previous Web of Science query.

Furthermore, publisher names were normalized and classified into one of

three categories (Krauskopf, 2021):
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¢ Commercial Publisher: Defined as a profit-oriented firm not associated
with universities.

* Non-university academic publisher: Refers to scientific societies or any
other type of academic body not associated with universities.

* University Press: Any publisher belonging to a university.

RESULTS

Among the 12,396 documents that were published between 2015-2019 by Chi-
lean researchers, we observed that 3,085 (24.9%) were not associated to a DOI.
These documents were published in 323 different journals. To assess the im-
plementation of DOIs over the period 2015-2019, we selected all the journals
that had published a2 minimum of 20 documents without DOIs (Figure 7). The
purpose was to determine whether these journals were not employing DOIs
or whether DOI usage was inconsistent throughout the selected period. This
accounted for 40 journals (Table 1), which have been sorted by publisher ty-
pe (commercial, non-university academic publisher or university publisher).
Among the journals managed by commercial publishers, the Journal of Dental
Education attracted attention because it was the only journal that appeared to
not have implemented DOI usage during 2015 and 2016. As this seemed pe-
culiar, we consulted the journal website (https://onlinelibrarywiley.com/
10i/19307837) to verify whether this was correct. To our surprise, we confirmed
that all the papers published in 2015 and 2016 were associated with a DOI. The-
refore, we questioned whether this inaccuracy extended to the other 39 journals.
One way to solve this question was to download data from another database,
Scopus, which indexed the same journals. However, as Web of Science and Sco-
pus differ slightly in the type of documents registered, we focused our queries
on article-type documents as these are recorded by both databases (Liu ¢z a/.,
2021).

Table 2 shows the total number of article-type documents published by each
journal between 2015 and 2019 and the proportion of these documents that re-
gistered a DOI, according to Web of Science and Scopus. The differences ob-
served across data sources are concerning considering we have adjusted our
queries to the same document type. Among 16 journals (Revista Argentina de
Clinica Psicologica, RLA — Revista de Lingtistica Teorica y Aplicada, ALPHA
— Revista de Artes Letras y Filosofia, Arte Individuo y Sociedad, Convergencia
— Revista de Ciencias Sociales, Estudios Filolégicos, Historia Unisinos, Histo-
ria y Comunicacién Social, Ideas y Valores, Pensamiento, Revista 180, Revista
Chilena de Derecho, Revista Chilena de Literatura, Revista de Geografia Norte
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Grande, Revista Musical Chilena, Teologia y Vida) we established a difference
of more than 20% in the number of article-type documents registered by both
databases. Furthermore, in the case of the journals Historia Unisinos and His-
toria y Comunicacién Social this difference is over 100%. It is important to note
that Scopus’s coverage of the journal Revista de Filosofia began in 2016, thus it

was not included among these journals.

CU=Chile
PY=2015-2019
(n=12,396)

Identification

Documents Documents with
without DOI DOI
(n=3,085) (n=9,311)

Screening

y

Journals that
published a minimum
of 20 documents
without DOI

Figure 1. Overview of the search query and journal eligibility process

In addition, Table 2 shows that Web of Science registered less DOIs associa-
ted to article-type documents in comparison to Scopus. In fact, while Web of
Science registered 100% of DOIs for only three journals (Economic Systems,
Journal of the Royal Statistical Society Series, and Historia Unisinos), Scopus re-
ported 100% for 17 journals. Since we had previously established a database pro-
cessing error with the Journal of Dental Education, we accessed the websites of
the 23 journals that exhibited less than 100% of article-type documents associa-
ted to a DOI to confirm whether it was due to the absence of DOI in the docu-
ment or another database processing error (Table 3).
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An analysis of each article-type document published by the 23 journals re-
vealed that the DOIs were under recorded by Web of Science and Scopus for 20
publications (Table 3). In fact, these 20 journals had a DOI associated to the to-
tality of article-type documents. It is alarming that for a journal such as Revista
180 Web of Science only registered 21% of DOIs and Scopus 39%, even though
the journal had a DOI associated to every article-type document. A similar situa-
tion was observed for another journal, Revista Panamericana de Salud Publica, for
which less than 50% of DOIs were registered by both databases.

Finally, special attention needs to be drawn to the journal Azenea. While all the
article-type documents published in the five-year period included a DOI (Table 3)
only 26% were associated to a DOI (Table 2) according to Web of Science. A closer
look revealed that, for some unknown reason, Web of Science did not register the
DOIs for all the article-type documents published in 2016 and those published in
2019 lacked DOIs altogether. Contrarily, Scopus registered DOIs for 63% of ar-
ticle-type documents published by the journal on every year assessed.

Journal Title Publisher! | 2015 | 2016 | 2017 | 2018 | 2019
Economic Systems cp 98% 100% | 100% | 100% | 100%
Ergonomics cp 93% 100% | 100% | 99% | 100%
International Labour Review cpP 98% 100% | 96% | 100% | 67%
Journal of Dental Education cpP 0% 0% 67% 98% 67%
Journal of the Royal Statistical cp 96% 94% 99% | 97% 86%
Society Series A
Lancet Global Health cpP 100% | 100% | 98% | 92% | 100%
Acta Literaria NUAP 32% 0% 37% 7% 27%
RevistaArgentina de Clinica NUAP 0% 0% 89% | 94% | 100%
Psicoldgica
Revista Iberoamericana NUAP 0% 47% 95% 95% 95%
de Diagnosticoy Evaluacion
Revista Médica de Chile NUAP 86% 40% 71% 74% 47%
Revista Panamericana de Salud NUAP 1% 0% 38% | 100% | 97%
Publica
RLA - Revista de Lingliistica Tedrica NUAP 44% 53% 50% 75% 29%
yAplicada
Terapia Psicoldgica NUAP 96% 32% 31% 78% 42%
ActaBioethica up 22% 19% 27% | 27% 24%
ALPHA - Revista de Artes Letras up 46% 20% 42% 56% 93%
y Filosofia
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Andamios up 36% 38% 29% 77% 86%
ARQ up 31% 48% 22% | 38% | 44%
Arte Individuoy Sociedad up 88% 70% 98% | 100% | 100%
Atenea up 45% 0% 48% | 27% 7%

Chungara- Revista de Antropologia up 27% 93% | 100% | 100% | 100%
Chilena

Convergencia-Revista de Ciencias up 0% 0% 26% | 100% | 100%
Sociales

Estudios Atacamefios up 32% 9% 16% | 100% | 100%
Estudios Filolgicos up 28% 30% 31% | 43% | 70%
EURE up 95% 86% 67% | 100% | 93%
Historia Unisinos up 97% 95% 90% 95% 96%
Historiay Comunicacion Social up 81% 100% | 86% | 98% 98%
IdeasyValores up 95% 87% 68% | 95% 83%
Magallania up 76% 79% 71% 87% 29%
Papelesde Poblacién up 0% 25% 92% | 100% | 100%
Pensamiento up 42% 8% 57% 38% 52%
Revista 180 up 0% 0% 0% 5% 95%
Revista Chilena de Derecho up 17% 27% 29% 12% 20%
Revista Chilena de Literatura up 44% 20% 37% 32% 28%
Revista de Ciencias Politica up 45% 45% 41% 86% 59%
Revista de Filosoffa up 50% 55% 0% 28% 0%

Revista de Geografia Norte Grande up 27% 46% 46% 50% 42%
Revista Musical Chilena up 24% 29% 21% 24% 0%

Revista Signos up 100% 72% 100% | 100% | 100%
TeologfayVida up 67% 53% 77% | 91% 36%
Universitas Psychologica up 26% 89% 95% 97% | 100%

1 Publisherindicates whetherit corresponds to a commercial publisher (CP), non-university academic

publisher (NUAP) or university publisher (UP)

Table 1. Proportion of documents associated with a DOI published by each journal
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Web of Science Scopus

JournalTitle Total DOI % Total | DOI %
DOI DOI

Economic Systems 209 208 100% 209 | 209 100%
Ergonomics 708 696 98% 692 692 100%
International Labour Review 137 125 91% 139 139 100%
Journal of Dental Education 613 316 52% 746 556 75%
Journal of the Royal Statistical 284 284 | 100% | 261 260 100%
Society SeriesA
Lancet Global Health 376 371 99% 44 | 414 100%
Acta Literaria 84 22 26% 80 80 100%
Revista Argentina de Clinica 170 15 68% 213 154 72%
Psicoldgica
Revista Iberoamericana de 200 165 83% 21 156 74%
Diagnésticoy Evaluacion
Revista Médica de Chile 907 603 66% 977 | 969 99%
Revista Panamericana de Salud 572 265 46% 481 232 48%
Publica
RLA-Revista de Lingiiistica 69 38 55% 54 54 100%
TedricayAplicada
Terapia Psicoldgica 101 57 56% 105 104 99%
ActaBioethica 148 46 31% 152 152 100%
ALPHA - Revista de Artes Letra 183 99 54% 147 146 99%
y Filosofia
Andamios 191 15 60% 206 204 99%
ARQ 191 73 38% 222 | 204 92%
Arte Individuoy Sociedad 206 195 95% 160 160 100%
Atenea 129 33 26% 134 84 63%
Chungara-Revista 21 174 82% 228 | 129 57%
de Antropologia Chilena
Convergencia-Revistade 136 63 46% 102 50 49%
Ciencias Sociales
Estudios Atacamefios 160 96 60% 181 101 56%
Estudios Filolégicos 126 59 47% 94 58 62%
EURE 184 163 89% 191 191 100%
Historia Unisinos 187 187 100% 89 89 100%
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Historiay Comunicacion Social 162 160 99% 56 55 98%
Ideasy Valores 234 228 97% 170 | 170 100%
Magallania 142 104 73% 156 | 156 100%
Papeles de Poblacién 175 13 65% 185 14 62%
Pensamiento 317 172 54% 188 176 94%
Revista 180 98 21 21% 54 21 39%
Revista Chilena de Derecho 184 43 23% 103 98 95%
Revista Chilena de Literatura 163 52 32% 95 57 60%
Revista de Ciencias Politica 138 72 52% 143 143 100%
Revista de Filosofia (*) 83 29 35% 46 46 100%
Revista de Geografia Norte 155 68 44% 125 62 50%
Grande

Revista Musical Chilena 64 25 39% 9 90 99%
Revista Signos 132 124 94% 139 139 100%
TeologiayVida 98 62 63% 125 125 100%
Universitas Psychologica 543 436 80% 582 | 567 97%

"Total" indicates the total number of article-type documents published in the 5-year

period “DOI" indicates the total number of article-type documents that had a DOI registered

by the databases; "%" indicates the proportion of article-type documents that was
associated toa DOI. (*) Journal coverage began in 2016, thus the number
ofarticle-type documents associated with this journal is for the period 2016-2019
Table 2. Article-type documents published by each journal between 2015-2019

Website

JournalTitle Total DOl %

DOI
Journal of Dental Education 746 746 100%
Revista Argentina de Clinica Psicolégica 213 154 72%
Revista Iberoamericana de Diagnéstico 211 211 100%
y Evaluacion
Revista Médica de Chile 977 977 100%
Revista Panamericana de Salud Publica 481 481 100%
Terapia Psicoldgica 105 105 100%
ALPHA - Revista de Artes Letras y Filosofia 147 147 100%
Andamios 206 206 100%
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ARQ 222 222 100%
Atenea 134 134 100%
Chungara - Revista de Antropologia 228 228 100%
Chilena

Convergencia - Revista de Ciencias 102 102 100%
Sociales

Estudios Atacamefios 181 181 100%
Estudios Filoldgicos 94 94 100%
Historiay Comunicacion Social 56 56 100%
Papeles de Poblacion 185 114 62%
Pensamiento 188 188 100%
Revista 180 54 54 100%
Revista Chilena de Derecho 103 103 100%
Revista Chilena de Literatura 95 95 100%
Revista de Geografia Norte Grande 125 125 100%
Revista Musical Chilena 91 90 100%
Universitas Psychologica 582 567 97%

Table 3. Proportion of article-type documents published by each
journal thatisassociated to a DOl according to each journals'website

DISCUSSION AND CONCLUSION

Databases play an important role during research assessment. Data extracted
from Web of Science and Scopus, two high-cost subscription databases, is recu-
rrently utilized to produce university rankings, evaluate tenure and promotion
at universities, perform curricular assessments of researchers by grant funding
agencies, etc. While these databases are perceived as accurate regarding the in-
formation registered, they are not exempt of errors (Krauskopf, 2019; Shuo et al.,
2019; Liu, 2020; Purnell, 2022; Savchenko y Kosyakov, 2022). Concerning errors
in the DOI field, a few years ago Franceschini ez a/. (2015) established the existence
of some DOIs that were shared between different publications indexed by Scopus,
distorting the outcome of the bibliometric analysis. A later study from Zhu ez al.
(2019) reported 119 DOIs downloaded from Web of Science that were not found in
the DOI System. Considering that the DOI was conceived as a unique and perma-

nent identifier, the existence of such cases is perplexing.
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In this study we report inconsistencies in DOI registration by Web of Science
and Scopus. Even though most of the analyzed journals have associated a DOI
to every article-type document (Table 3), both databases displayed problems re-
gistering this information. While Gorraiz ¢z al. (2016) previously established that
Web of Science had problems registering DOIs for documents published by two
journals (out of 35), we determined this matter has not been solved for Latin
American journals managed by non-university academic publishers and univer-
sity presses in disciplines related to the Social Sciences, Arts, and Humanities.
Likewise, Sanz-Casado ef al. (2021) reported that DOI usage was higher (62%)
for Norwegian, Finnish, and Spanish journals in the field of humanities, in com-
parison to journals managed by university presses (59%) and non-university aca-
demic publishers (29%). Besides the complications that may arise from citation
tracking (Liu, 2021; Habermann, 2023), the missing DOIs in the downloaded
data prevents users from utilizing these identifiers to track the online attention
of these articles through Altmetrics.

In a recent study using data extracted from Web of Science, Khurana et al.
(2022) established that 16.1% of the documents published by 1000 journals were
without a DOI. It is important to note that this study did not discriminate be-
tween document types, therefore we expected to find a minor proportion of do-
cuments (such as news items or corrections) not associated to a DOIL. Conversely,
the study published by Mugnaini ez a/. (2021) which only considered three do-
cument types (articles, reviews, and proceedings papers) written by Brazilian
researchers between 2012-2016, established that 68% of them included a DOL.

Another important issue that needs to be considered is the fact that to ob-
tain a DOI publishers need to pay a fee, which may be cost-prohibited for all
document types. A study on Ecuadorian journals suggested that this might be
the reason why only 78% complied with the use of DOI (Santiago-Padilla y Ra-
mos-Gil, 2022). Similarly, another study on Chinese journals reported that 80%
used DOIs due to a lack of government support and lack of understanding about
their importance. (Wang e /., 2018).

While databases need to continually improve their procedure to annotate all
the metadata provided by each journal to ensure the accuracy and consistency
of the collected data, the editorial management team also share responsibility in
this matter. By the time databases collect metadata from the journal’s website,
all articles should have DOIs assigned. A delay in the process of assigning DOIs
will result in databases registries lacking DOIs. It is important to note that, for a
researcher, choosing a journal to submit a manuscript is not trivial as everyone
hopes that their work will be visible to others. Thus, the implementation of DOIs
by journals will not only assist citation tracking but will increase their visibility.
Funding: This research was funded by ANID-FONDECYT, grant number
1211494.
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