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ABSTRACT

Bibliographic databases are the main source of
information for identifying and retrieving pri-
mary studies to be synthesized in systematic
reviews (SR). After analyzing the information
sources used in 305 SR in psychology, this arti-
cle explains how the information sources have
been reported and presents practical solutions
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to the gaps and inconsistencies identified. The
article classifies academic bibliographic infor-
mation sources, defines bibliographic databa-
ses, and demonstrates how to name informa-
tion sources in SR correctly. It also discusses
the number of databases in SR, the construc-
tion of search strategies, the use of controlled
vocabulary, and the databases burst. Finally,
the article discusses gray literature, the use
of complementary sources, the regionality of
information sources, and the librarian's role
in SR. It is hoped that the issues discussed,
and the practical recommendations of this
article contribute to improving SR perfor-
med by researchers in all areas of knowledge.

Keywords: systematic review; information
sources; database; information retrieval.

é explicitar como as fontes de informagao tém
sido reportadas em RS em psicologia e apre-
sentar solug¢des praticas para as lacunas e in-
coeréncias identificadas. O artigo apresenta
uma classificacdo das fontes de informacgao
académicas bibliograficas, define base de da-
dos bibliografica e demonstra como nomear
corretamente as fontes de informacdo em RS.
Também discorre sobre a quantidade de bases
em RS, sobre a construcdo de estratégias de
busca, sobre o uso de vocabulario controlado
e sobre a explosdo em bases de dados. Por fim,
o artigo discute a questdo da literatura cinza,
o uso de fontes complementares, a questdo
da regionalidade das fontes de informacgdo
e o papel do bibliotecario nas RS. Espera-se
que as questdes discutidas e as recomenda-
¢cOes praticas desse artigo contribuam para o
aperfeicoamento das RS realizadas por pesqui-

RESUMO sadores em todas as areas do conhecimento.
Bases de dados bibliograficas sdo a principal Palavras-chave: revisao sistemati-
fonte de informacdo para a identificagdo e a re- ca; fontes de informacdo; bases de da-
cuperacdo de estudos primarios a serem sinte- dos; recuperacgao da informacao.
tizados em revisdes sistematicas (RS). A partir
da analise das fontes de informacdo utilizadas
em 305 RS em psicologia, o objetivo deste artigo
@ ®

1 INTRODUCTION

Systematic reviews (SR) began to be published in large numbers in the health area
in 1980 (Hansen; Trifkovic, 2013). In the last two decades, SRs have gained space, volume,
and importance in different areas of knowledge. PubMed, one of the most relevant sour-
ces of information in Health Sciences, had 2,274 SRs indexed until the year 2000. Twenty
years later, this number jumped to 163,237 indexed SRs. In 2022 alone, 38,503 SRs were
indexed in this source of information, presenting the highest indexation of SR publications
in the historical series. Such figures denote the constant growth of this type of research.

An SR uses explicit and systematic procedures to collect, combine, and synthesize
the results of primary studies that answer a formulated question clearly (Higgins et al.,
2021).Itis configured in alogical and linear process in which each stage is necessarily con-
nected to the others (Purssell; McCrae, 2020). Its objective is to generate an objective, em-
pirically based answer to a research question by identifying, synthesizing, and evaluating
all available evidence (Patole, 2021). This type of review can be applied to different types
of research questions (Newman; Gough, 2020) and different fields of knowledge (Patole,
2021). Systematic reviews are allocated at the top of the evidence pyramid (Murad et al.,
2016).In other words, when an SRisappropriately conducted, the answers found are highly
reliable scientific evidence and are usually practically applied in their area of knowledge.

SRs have played an important role in the scientific development of different
areas of knowledge by synthesizing evidence from studies already carried out, poin-
ting out research gaps, helping to organize theoretical principles, connecting theoreti-
cal approaches with practical results, and subsidizing clinical decisions, among others.
The use of SR has also grown due to its association with evidence-based practice in the
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health area since one of its pillars is the search for the best availab-
le research evidence, integrated into the clinical experience and adapted to
the characteristics of the client/patient (Melnik; Souza; Carvalho, 2014).

However, the quantitative profusion of SRs is not proportional to the expected me-
thodological quality (Park et al., 2022; Ramasamy, 2022; Steil et al., 2022). Researchers
in the areas of health, education, engineering, computing, and psychology have indica-
ted that the quality of a systematic review is associated with how it is conducted (Bor-
rego; Foster; Froyd, 2015; Grainger et al.,, 2020; Higgins; Green, 2011; Siddaway et al.,
2019). There are several updated directives and manuals with guidelines for conducting
systematic reviews, such as Cochrane Handbook for Systematic Reviews of Interven-
tions (Higgins et al., 2022), the JBI Manual for Evidence Synthesis (Aromataris; Munn,
2020), the Systematic Reviews: CRD Guidance for Undertaking Reviews in Health Care
(Centre for Reviews and Dissemination, 2009), and the Campbell Systematic Reviews:
Policies and Guidelines (The Campbell Collaboration, 2019), among others. The well-k-
nown PRISMA statement (Preferred Reporting Items of Systematic Reviews and Meta-
-Analyses, versions 2009 and 2020) provides detailed guidance and examples on repor-
ting an SR to facilitate disclosing the SR transparently and completely (Page et al., 2021).

These directives, books, guides, and statements allow researchers to conduct them-
selves within the international standards expected for quality SR. However, even with ex-
tensive detailing of each process, there are still many reviews self-titled as systematic that
donotfollow partofthe proposeddirectivesand do notadequately reportall expected items
(Ramasamy, 2022; Siddaway etal., 2019; Steil et al., 2022). This failure to follow internatio-
nal directives for SR tends to generate biased, non-reproducible, and not very transparent
results, consequently synthesizing knowledge with low scientific and practical validity.

For example, a recent scope review identified many discrepancies between what
is reported by SRs and what is recommended by PRISMA from a sample of 305 SRs in
psychology. One of the items not fully complied with is the selection and reporting of
information sources used for identifying and retrieving primary studies to be synthesi-
zed in the SR (Steil et al., 2022). The lack of more specific details for identifying infor-
mation sources is potentially one of the reasons for the lack of standardization in the
choice and way of reporting sources in SRs. Based on this review's findings, this arti-
cle aims to explain how the sources of information have been reported in SRs in psy-
chology and to present practical solutions to the gaps and inconsistencies identified.

The practical solutions indicated in this article were elaborated from methodologi-
cal guidelines of the reference institutions in the subject. We considered the different skill
levels of researchers in using digital resources related to information sources so that the
article is useful to as many researchers as possible. Although the data analyzed are from the
area of Psychology, we emphasize that the recommendations presented here apply to all
areas of knowledge since there is no differentiation or segmentation of recommendations
on the use of information sources for performing SR according to the area of knowledge.

2 BIBLIOGRAPHIC DATABASES, SEARCH SERVICES, AND OTHER SOURCES OF IN-
FORMATION

The development of an SR is entirely dependent on the use of information sour-
ces. These sources allow recovering the documents necessary to synthesize evidence
of research findings. Bibliographic databases are the preferred source for the review
search process, but other non-academic sources of information can also be included.

One of the strengths of bibliographic databases is the existence of search systems
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that allow multiple ways of retrieving documents. Every database has a search engine,
but not every search engine is a database. This statement is intended to make an ope-
rational distinction from the framework of the types of information sources for SRs.

Bibliographicdatabases can be defined asa collection of electronic or digitized docu-
ments organized from metadata, selected through clear criteria, formalized in an indexing
policy, and retrieved in multiple ways using a search system. The collection of this type of
information source is organized to make available articles from scientific journals, confe-
rence annals, patents, books and book chapters, and legal publications, among other aca-
demic and scientific documents (Guinchat; Menou, 1994). This definition excludes institu-
tional repositories, digital and virtual libraries, search engines, institutional websites, and
databases, which are sources of information but not necessarily bibliographic databases.

Chart 1 classifies, in a simplified manner, how academic bibliographic information
sources canbedivided considering the formatin which the contentis made available (ifrefe-
rential or full text), the type of access to the information source (ifrestricted or free), and the
typeofaccesstodocumentsinthecollectionoftheinformationsource (ifpaid,openorhybrid)
as criteria. The same source of information can be classified into more than one category.

Chart 1 - Classification of bibliographic academic information sources

CATEGORIES DESCRIPTION W

ERIC

Embase
PubMed
PsycINFO
Scopus

Web of Science

They provide access to the record or metadata of the document, such
as title, abstract, authors, journal, year, and keywords, among other

Reference items that are indexed in an information source. They usually have a
link that directs to an external source, such as a full-text database, the
journal that holds the document, or an institutional repository.

Annual Reviews
Emerald

JSTOR

Science Direct
SciELOD

Provides full access to the document for reading and/or download.
The document can be available in the original format from scientific
journals, such as PDF or EPUD, or in HTML format if the content is
available in the web browser.

CONTENT FORMAT

Full Text

Restrict their access to users who subscribe to the service. Access via Academic
contracts from universities, libraries, or hospitals that subscribe to the Search Premier
service for local use is also possible. Remote access through broader CINAHL

Access contracts, such as in Brazil, with the Capes Journal Portal, which Embase

Restricted provides access to paid databases for individuals linked to specific Engineering

education and research bodies, is possible. Although access to the Village
database or information source is paid, its content can make open Scopus
access and paid access documents available. Web of Science

Cochrane
Dimensions
Lilacs
PubMed
DOAJ

ERIC

SciELO
Repositorios
institucionais

They allow free access to the search system andjor its collection
without the user or institutions needing subscriptions or financial
investment. Although access to the database is free of charge, its

Access content is not always open access. In some cases, the recovered

Free documents may be of paid access, requiring financial investment to
acquire the document or using an intermediary platform, such as the
Capes Journal Portal. Access to the database does not necessarily
entitle you to the entire collection.

<
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=
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ACM Digital
The documents in the collection belong to a scientific publisher and Library
Paid require financial investment for acquisition and use. Although the Annual Reviews
Access collection is mostly paid access, initiatives are underway to make part Emerald
of it available in open access. JSTOR
Science Direct

The documents available in the collection are under open access DOAJ
licenses, such as Creative Commons or similar, without requiring SciELO
financial investment to acquire the document. The same document can  Lilacs

be found in different sources, as the license allows sharing the Repositdrios
document. institucionais

Open
access

Cochrane
Embase
PubMed
Scopus

Web of Science

The collection consists of both paid and open-access documents. Itis a
Hybrid model adopted by several free-access databases and has gained
Access strength in restricted-access bibliographic databases due to the open-
access movement.

z
=
¥
-
<
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Source: Prepared by the authors.

The sources of bibliographicinformation used in SRs are primarily academic. Howe-
ver, depending on the objectives and structuring of the review, non-academic sources, such
as government websites, statistical data repositories, institutional report collections, do-
cuments from organizational sources, and even consultation with specialists, may be used.

All manuals cited in the introduction of this work have items dedicated to re-
commendations for using information sources in SRs. However, due to the comple-
xity and constant updating of search engines and functionalities, such recommenda-
tions are generic and, in some cases, may even be limiting for more creative searches.
Even in a scenario of multiple options of information sources and different ways of
performing the search, these two items must be clearly and consistently reported. For
this purpose, using PRISMA 2020 (Page et al. 2021) can be an important mechanism
for a comprehensive and replicable description of the use of information sources.

3 METHODOLOGICAL PROCEDURES

This article's data on the wuse of information sources in SR co-
mes from a recent scope review on how SR is reported in Psychology (Steil
et al, 2022). This review evaluated how much the self-declared systema-
tic reviews in Psychology follow the recommendations of the PRISMA checklist.

The search was performed using the databases PsycINFO and MEDLINE (via Pub-
Med). PsycINFO was chosen because it is specific to Psychology and MEDLINE due to the
wide range of articles in the Health area. A librarian assisted in developing the search
strategy for each database, which included the terms psychology and systematic review
OR meta-analysis together with free terms as central subject headings for reviews pu-
blished between January 1st, 2019, and November 9th, 2020 (search date) without lan-
guage restriction. All subject headings were exploded, and 2,487 SRs were recovered.

Four independent authors examined the studies in a double-blind process, rea-
ding the titles and abstracts using the Rayyan® software (Ouzzani et al., 2016). A sample
calculation was performed on the OpenEpi platform (available at: https://www.openepi.
com/SampleSize /SSProporhtm), considering the significant number of articles that met
the eligibility criteria in the screening phase (N=1472), a 95% confidence interval, and a
5% margin of error. This procedure resulted in a sample of 305 SRs to be included in the
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review. A random number generator was used to select the specific articles from the 1,472
initially screened, which went on to full-text analysis. Four authors also independently
read the full texts in a double-blind process. Disagreements were resolved in a meeting
until a consensus was reached. Data was extracted from the 305 SRs using an Excel® spre-
adsheet based on PRISMA items. Descriptive statistics were calculated for all data found.

Excel® spreadsheets were created with detailed descriptions of
each SR's items according to the PRISMA items. Specifically for this work,
the authors analyzed the data regarding the use of information sources.

4 RESULTS AND DISCUSSIONS

From the original data search and extraction by Steil etal. (2022), the present study
focuses on the raw information extracted concerning the sources of information, as repor-
ted by the SR authors. The results presented and discussed are organized into categories.

4.1 Bibliographic database nomenclatures

Our data analysis suggests that it can be challenging to identify where the rese-
arch was performed depending on the source of information used. Take PubMed as an
example, commonly referred to as a database. Although this idea is common to some
researchers, the National Library of Medicine, owner of PubMed, defines it as a sear-
ch service encompassing three subsets of data: MEDLINE, PubMed Central, and NCBI
BookShelf. In other words, when indicating PubMed as a database, the researcher in-
curs a practical, conceptual, and naming error. The database is MEDLINE since it is res-
ponsible for the indexing policy, an inherent characteristic of a bibliographic database,
via the Literature Selection Technical Review Committee (National Library of Medici-
ne, 2020). However, MEDLINE does not have its own search system, requiring the use
of intermediate search services such as PubMed, Livivo, Embase, Cochrane, Ovid, EBSCO
Host, and Biblioteca Virtual em Saude (BVS), among others. Search services are redu-
ced to an interface that provides a mechanism for retrieving information from a selected,
organized, and indexed collection. Unlike a bibliographic database, search services are
generally not part of and do not influence the editorial process necessary for forming
the collection, available in the sources of information they make available to the user.

The data collected in the scope review (Steil et al.,, 2022) demonstrate the use
of non-standardized nomenclatures for the same source of information. We use the
case of the MEDLINE database to illustrate this point. The scope review indicated that
this database was named MEDLINE without indicating the search service (n=82), ME-
DLINE via PubMed (n=18), MEDLINE via Ovid (n=01), PubMed without indicating
the MEDLINE data subset (n=70), and MEDLINE and PubMed simultaneously (n=19)
(Steil et al., 2022). Thus, due to the nomenclature used, it is unclear which search ser-
vice researchers use to access the MEDLINE collection in many SRs in psychology.

Although we have used MEDLINE as an example, other bibliographic databa-
ses are subject to this standardization problem since multiple search services can
access them. For example, we can cite the Educational Resources Information Cen-
ter (ERIC), the Food Science and Technology Abstracts, GEOBASE, and PsycArticles.

The correct indication of the database is an important factor in analyzing the sear-
ch process, in addition to better understanding and replicability. This point is important
because the same dataset, accessed through different search services, tends to retrieve va-
riousdocumentsin quantity and quality (Katchamartetal.,2011), partly due to the thematic
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representation. Therefore, the correct indication of the database nomen-
clature helps the researcher to understand and replicate the search pro-
cess according to the bibliographic database and/or search service used.

We suggest indicating the intermediary search service used to access a database,
when appropriate, to replicate the search reliably. One way to describe the database and in-
termediary search service is by indicating both MEDLINE via PubMed if the restriction for
that data subset occurs. Itis important to make this indication in search services that allow
selecting MEDLINE butalso search other databases. One example is EBSCO. In this case, ins-
tead ofinforming thatthe search was donein EBSCO, a single search service for several data-
bases (the EBSCO Host), itis interesting to indicate MEDLINE via EBSCO, when applicable.
This orientationisvalid forresearcherswhouse MEDLINE through any other search service
and for other examples of existing bibliographic databases in various areas of knowledge.

4.2 Database quantitative

Although there is no consensus on how many bibliographic databases are neces-
sary to execute a systematic review (Bramer et al., 2017), there is an understanding that
a more significant number of relevant information sources can reduce possible risks of
bias in the data collection process (Higgins et al., 2021). The data of the review by Steil et
al. (2022) drew attention to the significant quantitative difference of bibliographic data-
bases used: the numbers ranged from 1 to 30 databases in a single SR. We do not intend
to determine a specific number of databases to be used in an SR. However, the data col-
lected showed a predominance of use of 3 to 6 databases in the SR of the psychology area.

Graph 1 shows the quantitative database used in the sampled studies.

Graph 1 - Quantitative of bibliographic databases used in SR in the area of Psychology

Quantity of Information Sources by SR

o 64 47
&0 53
S0
B
@
£ 4 39
E
£ 50 26
(=1
o 17
10 12
10 5 5
2 2 2 2 1 1 1
a - - - -
1 zovnrce W 2 sources W3 zoucces W 4 zources B 5 sources W § sources
B 7 =ources B souzces B9 sources m 10 zonreas m 11 sources w12 sourees
13 zonrees 14 sources 5 sougoes 26 =ources 30 zources

Source: Prepared by the authors based on Steil et al. (2022).

The SR predominantly used three (n=53), four (n=64), five (n=62), or six
(n=39) sources of information to perform the document search (Steil et al.,, 2022).
We consider that using only three databases may not cover different sets of impor-
tant research data to answer the SR question. We suggest choosing at least two types
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of database, when possible: a) multidisciplinary and b) specific to the research area
of knowledge, with the addition of a regional database. Let's take the area of edu-
cation as an example. The authors of an SR study could choose Scopus and Web of
Science as bibliographic databases of the multidisciplinary type and the Educational
Resources Information Center (ERIC), Education Research Complete via EBSCO, Edu-
cation Database via ProQuest, and Educ@ as specific bibliographic databases in the
area of education, the latter being a regional type, totaling six bibliographic databases.

We understand that this suggestion might not be fully feasible depending
on the SR question, the type of researcher access, the content of bibliographic da-
tabases or information sources, and the researcher's search skills. In these cases,
we suggest seeking the help of an information professional, preferably a librarian.

4.3 Search strategies

Search strategy, also known as string or search key, is the representation of the
research question, objectives, or hypotheses of a study in a language understandab-
le by the database search system. The researcher must translate their question into a
set of authorized terms known as subject headings. These headings can be combined
with Boolean operators, wildcard characters, and metadata identification tags, among
other mechanisms, to retrieve the documents available in the database collection that
contain the terms defined in the search strategy (Macfarlane; Russell-Rose; Shokra-
neh, 2022). Subject headings are the terms that make up a controlled vocabulary of a
domain of knowledge, such as a thesaurus, and are previously defined by a multidis-
ciplinary technical team. They aim to enable thematic representation of a document
in a collection, that is, to describe the subjects that the document addresses and to as-
sist the user in retrieving that document when searching by subject (Lazarinis, 2014).

The scope review data (Steil et al., 2022) show that 95.73% (n=292) of SR in
Psychology reported the use of a search strategy to retrieve documents. Of this to-
tal, 73.97% (n=216) presented the search strategy in its format of use in the databa-
se, either in the body of the text or in supplementary material. The remaining 26.03%
(n=76) presented only the terms used, without the complete structure of the sear-
ch strategy, making its replication impossible. Considering the need for replicability
in the SR, this would be possible only in about 70.81% of the total reviews analyzed.

[t is important to understand that a well-designed search strategy tends to reduce
search time, retrieve documents of greater utility, and allow locating implicit ideas of the
search question. The better the search strategy, the better the use of the bibliographic
database or information source resources. This importance is stated in the study by Sal-
vador-Olivan, Marco-Cuenca, and Arquero-Avilés (2019), where the authors verified that
92.7% of SR indexed in MEDLINE via PubMed have some flaw in their search strategies.

Although there is a recommendation to present the complete strategies used in
all bases, such as in PRISMA 2020 (Page et al., 2021) and MECIR (Higgins et al., 2021),
some journals only request the presentation of a strategy (usually the one used at ME-
DLINE, in the case of SR in Health Sciences). We recommend that authors present all
search strategies in the formats used in each database. This availability tends to improve
replicating information retrieval in database search services since a) it helps in the cons-
truction of more effective search strategies by less experienced researchers, b) it has the
power to standardize specific searches based on the use of already validated strategies,
and c) it optimizes the researcher's time in elaborating the search strategy and effecti-
ve use of search systems of bibliographic databases and other sources of information.
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We draw your attention to the possibility of replicating the search strategy only
when it is carried out in the database in which the original search strategy was applied.
This is because different bibliographic databases use different search engines and diffe-
rent vocabularies. To illustrate the different vocabularies, let us take as an example an SR
that wants to recover studies with women. Considering the use of thesaurus subject he-
adings specific to each database, we have a) in PubMed, the subject heading for the term
woman is “women”, b) in Embase, it is “female”, and c) in PsycInfo, it is “human females”.

We would have 533 documents when simulating an Embase search using the Psy-
cINFO subject heading (human females). However, if we use the correct subject heading for
this base (female), taken from EMTREE, this numberrisesto 11,079,902 documents. In this
sense, for a better use of the databases, regarding the use of search strategies, we suggest:

e Selecting the field or tag corresponding to the search by subject heading, accor-
ding to the standard vocabulary of the database, if any, to retrieve the documents
indexed by that term. For example, (a) in PubMed, you should use the term plus the

[MeSH Terms] tag (or its abbreviation [MH]) as follows: women [MeSH Terms]; (b)

in databases that have an individualized search field, such as Embase, Cinahl, or

Psylnfo, select the field individually and include the subject heading. This process

must be done individually for each database, respecting the standard vocabulary.

e When searching in other fields, such as title, abstract, and keywords, making
different combinations of terms in natural and controlled language (stan-
dard database vocabulary) is interesting. However, this combination must
respect semantic, relational, and logical meanings to maintain the consis-
tency of the search specificity. Combining different terms and vocabula-
ries helps to sensitize the search when considering different fields of search.
e In databases and information sources with no standard vocabularies for in-
dexing, such as Web of Science, Scopus, Science Direct, Emerald Insight, and

Scielo, you can choose to use the search strategy with the combined ter-

ms of different vocabularies in conjunction with terms in natural language.

Peer Review of Electronic Search Strategies (PRESS) can be considered at this
stage. The PRESS is a practical guide for structuring search strategies with their diffe-
rential of undergoing a peer review that must be conducted blindly and in pairs by li-
brarians and/or other information specialists. It is divided into six interrelated sec-
tions that cover the best practice aspects of information retrieval in databases: search
question translation; boolean and proximity operators; subject headings; word search;
spelling, syntax, and number of lines; and boundaries and filters (Mcgowan et al.,, 2016).

4.4 Controlled vocabularies

A point to be highlighted when choosing and using databases is the existence of a
controlled vocabularylinked to your search system. Only bibliographicinformation sources
with controlled vocabularies for organizing their collection, regardless of the type of voca-
bulary, can expressly be considered a bibliographic database. This is one of the criteria for
distinguishing between a bibliographic database and other types of information sources.

Controlled vocabularies are standardized terminological structures through
strict organization criteria that make it possible to level the communication process
between different human actors or between humans and machines. These structures
are composed of terms or phrases that consistently allow one to describe a domain of
knowledge terminologically. Its function is to enable the thematic representation of
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documents through indexing, using the terms present in the vocabulary, and, consequently,
facilitate the information retrieval in information sources since the search will partially
consider the terms already predefined in the vocabulary, thus avoiding the use of terms that
do not necessarily represent the subject to be retrieved. Examples of controlled vocabula-
ries are subject heading lists, authority lists, thesaurus, and ontologies (Chatterjee, 2017).

The terms that make up the thesaurus (or controlled vocabulary indicated
by the source of information) must be used for information retrieval to occur effi-
ciently in bibliographic databases. Broadly speaking, these terms are named as au-
thorized terms. Specifically, the authorized terms that make up a thesaurus are
called subject headings or descriptors, the latter a nomenclature used in Brazil.

Although our suggestions are based on the use of subject headings for information
retrieval, it is necessary to clarify that not all information sources used in SRs necessarily
have a controlled vocabulary, preferably a thesaurus, linked to their search process. As pre-
viously exemplified, Scopus, Web of Science, Science Direct, Emerald Insight, and Scielo are
information sources that do not have a standard thesaurus linked to the search process.

Theimportance ofalinked thesaurusis due tothe standardization of communication
betweentheinformationretrievalsystemandtheresearcher,facilitatingthatthesearchstra-
tegythematically correspondstothepreviouslyindexedsubject(Chatterjee,2017; Lazarinis,
2014). In a simplified way, vocabularies function as a standard language between humans
and machines. Thus, controlled vocabularies facilitate communication between these two
entities, improving the search system's understanding of what the researcher wants to find.

In this regard, our suggestion is that preference should be given to informa-
tion sources with controlled vocabularies whenever possible. However, we unders-
tand that this suggestion is more feasible for bibliographic databases in the health
area. In the multidisciplinary field, we can exemplify a set of databases available in the
EBSCO Host as Academic Search Premier, SocINDEX, and Library, Information Scien-
ce & Technology as bibliographic databases with their own controlled vocabularies.

We suggest using thesauri and lists of free terms, also called natural language ter-
ms, to improve the retrieval process in databases without controlled vocabularies (and
even in those that have them but require expanding the search terms in text). The free
terms are synonyms or variants that can assist in the terminological standardization
and expansion of search terms, although they are not authorized terms. Chart 2 pre-
sents some possibilities of controlled vocabularies that can help choose search terms.

Chart 2 - Controlled Vocabularies

AREA OF KNOWLEDGE CONTROLLED VOCABULARY

Arts and Architecture Thesaurus of Art & Architecture

Library and Documentation Thesaurus
LISA Thesaurus

Information Science LISTA Thesaurus
Tesauro Brasileiro de Ciéncia da Informacao

Tesauro de Ciencias de la Documentacion

APA Thesaurus
CINAHL Thesaurus

DECS (Descritores em Ciéncias da Satde)

Health Sciences Dentistry & Oral Subjects
EMTREE (Embase Tree)

MeSH [Medical Subject Headings)

SPORTDiscus Dictionary of Synonyms

Business Source Premier Thesaurus
Applied Social Sciences EconLit Thesaurus
SocINDEX Subject Terms
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Communication Communication Source Thesaurus

w Tesauro do Supremo Tribunal Federal

Australian Thesaurus of Education Descriptors
BRASED (Thesaurus Brasileiro da Educagio)
ERIC Thesaurus
Eurcpean Education Thesaurus

Education

Agrovoc

- - Engineering Village Thesaurus
E : d g E Villag
NEMEETINE an GeoBase Thesaurus

Mathematics IEEE Thesaurus
MathSciNet Thesaurus

Academic Search Premier Subject Terms
Catalogo de Autoridades da Biblioteca Nacional
EuroVeoc (EU multilingual and multidisciplinary

thesaurus)
Library of Congress Subject Headings
Multidisciplinary ProQuest Thesaurus
Science Direct Topics (list of multidisciplinary
terms)
UNESCO Thesaurus
UNBIS (United Nations Bibliographic
Information System)

Source: Prepared by the authors.

These vocabularies, even if they are not directly linked to databases, allow retrie-
ving review documents to follow a pattern in the different sources of information used.
This will expand and improve the quality of the search terms in the text. Although our
suggestion has practical value, it is necessary to consider that vocabularies from other
areas of knowledge can and should be used in an interdisciplinary way. The combina-
tion with natural language is essential for retrieving the most sensitive information.

4.5 Database explosion

Although our data cannot support a more accurate analysis of the da-
tabase explosion, it is an important factor in choosing databases. When
this technique is wused, it is necessary to explicitly report it in the SR

The search with Explosion can be defined as the method of retrieving information
in databases that expands the search by the primary subject heading and extends it to all its
subordinate terms. For example, if you search for the term Psychology in PubMed using the
tag for MeSH Terms, by standard, the search system will consider the search term plus all of
its subordinate terms in the base thesaurus. In the case of the term Psychology, the subordi-
nate terms in the search via PubMed will be Cognitive Science; Cognitive Neuroscience; Eco-
nomics, Behavioral; Environmental Psychology; Ethnopsychology; Forensic Psychology;
Psychology, Adolescent; Psychology, Child; Psychology, Clinical; Psychology, Comparative;
Psychology, Developmental; Psychosocial Functioning; Psychology, Educational; Psycho-
logy, Experimental; Psychology, Industrial; Presenteeism; Time Management; Psychology,
Medical; Psycho-Oncology; Psychology, Positive; Psychology, Social; and Psychology, Sports.

Inthisexample,retrievingasinglesearchterm (Psychology)wasautomaticallyexpan-
dedtotwenty-twoothersubordinatetermsthatarenotnecessarilythosetheresearcherhad
astheir primary search objective. This extended search process will only have functionality
forindexingmetadatafieldsdirectlyrelated tothe controlled vocabularyofthebibliographic
database,whichisnotvalid forothersearchfields,suchastitle,abstract, orauthorkeywords.

Regarding the explosion, we suggest that when choosing the databases for
the SR, the researchers verify the search behavior concerning the explosion of ter-
ms. The researcher must analyze if the explosion occurs in the standard search,
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asisthe case with PubMed, or ifitis necessary to add a callsign for the explosion to occur, as
in the Cumulative Index to Nursing and Allied Health Literature (CINAHL). This verification
is important because, depending on the search system, it will be necessary to a) add cha-
racters, such as the + symbol in CINAHL; b) select the type of explosion, as in Embase; c) or
edit tags to prevent the explosion in search systems that explode by default, as in PubMed.

Although it is useful in some cases, when greater sensitivity is needed in the se-
arch, the explosion can be a big issue when the primary term has several subordina-
te terms with no direct relationship with the main theme of the search. In some cases,
the explosion makes the search impossible, given that the results are quantitatively ex-
pressive, complicating the document selection process. Opt for explosion search when
the set of terms subordinate to the subject heading is entirely relevant to your search.
When part of the subordinate terms are irrelevant, we suggest using the primary sub-
ject heading in conjunction with the actually pertinent subordinate subject headings.

It is important to note that it is only possible to use this functionality in se-
arch systems and bibliographic databases that have a thesaurus integrated into
their retrieval mechanism, such as Medline via PubMed, Medline via EBSCO, Em-
base, CINAHL, Cochrane, Psylnfo, and OVID. Information sources such as Web of
Science and Scopus do not make the explosion possible since they do not have an in-
tegrated thesaurus. These two databases choose an automated indexing system, cal-
led KeyWords Plus, and the interoperability of different vocabularies, respectively.
They are culled from the original sources in which the documents are made available.

4.6 Grey literature

Although the conceptualization of gray literature may lack standardization between
differentareasofknowledge, itcanbeunderstood asthe setof documents, printed or digital,
produced by different actors, such as government, business, industrial, and academic enti-
ties,thatarenotunderthe control of commercial publishers orthathave notbeen submitted
to peer review, but that contain useful information that complements the analysis of a stu-
dy and/or serve to mitigate possible problems of scientific bias (Higgins et al., 2021; Paez,
2017). Many documents can be classified as gray literature, including theses and disserta-
tions, research reports, committee instructions and guides, government reports, articles
from conferences and ongoing research, book chapters, unpublished data, personal corres-
pondence, and data of a political nature, among others (Hopewell etal., 2007; Paez, 2017).

Most of the SR in psychology analyzed (65.57%, n=200) did not include any
gray literature sources in their search. Only 34.43% (n=105) of the studies used
gray literature (Steil et al., 2022). Although gray literature can often be indicated as
lower quality literature or considered challenging to recover (Woods; Phillips; Du-
dash, 2020), this perception is not shared by manuals for systematic reviews. A cle-
ar example is the use of gray literature as a source of information by PRISMA 2020.

Also regarding the quality of the studies, it is noteworthy that it is not appro-
priate to limit searches in information sources for journals according to rankings
such as Qualis CAPES, Impact Factor, H-Index, and Cite Score, among others. This pro-
cedure limits finding documents that may contain important data to synthesize evi-
dence. In addition, an SR synthesizes all available evidence that answers their re-
view question. The risk of bias analysis, or methodological quality assessment, of
the included studies will present information on the potential biases of the individu-
al studies included or on their methodological quality. In turn, synthesizing the ac-
cumulated evidence will show the certainty of the synthesized evidence in the SR.
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An additional recommendation concerning gray literature is that its
form of retrieval differs from databases, as it is usually available in reposito-
ries, search engines, and databases specific to this purpose. While most da-
tabases use thesauri as the standard controlled vocabulary for the thematic
representation of documents, the representation process in the gray literature is not stan-
dardized between the different platforms. A controlled vocabulary is generally not used.

We suggest using alternative search strategies with reduced format, whi-
ch represent the main theme of the research as a solution for a more effective retrie-
val. Some of these sources limit the number of terms that can be searched, making
it impossible to use the same strategy as in a bibliographic database. In some ca-
ses, using more than one strategy is necessary to extract better search results.

Google Scholar is a source of information often used to retrieve gray literature, pre-
senting one of these limitations. The Google Scholar search box is limited to 256 characters,
with spaces. The system ignores search terms that exceed this limitand may present non-s-
tandard search results or false positives (Boeker; Vach; Motschall, 2013). 0f 105 studies in-
dicating the use of gray literature, 39 (37.14%) SR used Google Scholar as one of the sources
of gray literature (Steil etal.,, 2022). Taking this information as a basis, our reccommendation
is to verify, when possible, the search instructions of the information source so that it can
be used according to the standard search parameters to possibly minimize its limitations.

For the reader's knowledge, in addition to Google Scholar, considered a search en-
gine that allows finding gray literature (in addition to other materials that are not gray
literature since they are indexed in databases, for example), there are specific sources
for searching for gray literature, such as Open Grey, Grey Guide, and Networked Digital
Library of Theses and Dissertations (NDLTD), Open Access Theses and Dissertations
(OATD), and Biblioteca Digital de Teses e Dissertacdes (BDTD), among many others.

4.7 Use of complementary sources

Approximately 67.54% (n=206) of the papers analyzed in the scope review (Steil
et al.,, 2022) used some type of complementary source, such as a list of references, con-
tact with experts, or previous review studies. Of this total, 35.92% (n=74) indicate the
use of reference lists as a complementary source (Steil et al., 2022), respecting one of
the guidelines for the use of complementary sources in SR (Higgins et al.,, 2021). Althou-
gh reference lists were the preferred method of access to complementary sources in the
SR analyzed, other options have been little explored. One possibility is using the tool si-
milar articles or similar records (depending on the database), used only by one study
of the scope review. When selecting a specific article, this tool presents a set of sugges-
tions from other articles with thematic relationships with the subject indexed in the ori-
ginally selected article; that is, the platform offers suggestions from similar documents.

[tispossible that certain documents may notbe recovered even when using well-de-
signed search strategies. This may be due to the non-inclusion of a term in the search stra-
tegy, the possible restriction of a Boolean operator, or a thematic representation that does
not necessarily correspond to the document's content. We ran a test with the article Syste-
matic Review and Meta-Analysis of Self-Serving Attribution Biases in the Competitive Con-
text of Organized Sport, using the tool similar articles in PubMed and Embase. We obtained
99 and 249,470 similar results, respectively. Given this scenario, which is quantitatively im-
possible to analyze thoroughly, we suggest that the researcher organize the documents in-
dicated by relevance and define a standard number for reading as a complementary source.

We draw attention to the cautious use of the tool similar articles since it can (a)
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indicate documents that are already present in the set retrieved in the primary se-
arch; (b) suggest articles with no logical relation to the search question of the re-
view since the algorithm considered the presence of specific subject headings or ge-
neral terms and did not necessarily respect the logic of Boolean operators; and (c)
indicate documents other than those defined in the search protocol of the search.

4.8 Regionality of information sources

The results of the scope review (Steil et al,, 2022) indicate a reduced (or li-
mited) use of regional databases. An additional evaluation identified that, of
305 studies, only 7.86% (n=24) used at least one regional information source.

There is a clear preference for more consolidated databases in countries of greater
scientific relevance. However, regional initiatives can and should be considered relevant
sources of information for data collection in SR, such as Literatura Latino-Americana e do
Caribe em Ciéncias da Saude (Lilacs), Scientific Electronic Library (SciELO), China National
Knowledge Infrastructure, and Africa-Wide Information. A regional information source in-
dexes only content from a specific country or geographic region in one or more languages.

The SR published by Brazilian and Chinese researchers presented in the scope re-
view by Steil et al. (2022) is an example. In the first case, out of seven studies, 71.42%
(n=5) used at least one source of information at the regional level. In the second case
of 19 studies, only 31.57% (n=6) used some source of regional information. We do not
have enough data to draw a solid conclusion. Still, in our analysis, the greater use of re-
gional databases in studies with Brazilian researchers may be a direct result of years of
investment in human resources, technological infrastructure, marketing, and scientific
dissemination by the Centro Latino-Americano e do Caribe de Informa¢do em Ciéncias da
Saude - Bireme and the SciELO initiative, among other regional initiatives. Specifically in
the Chinese case, we can assume that the need to publish in foreign journals is a variable
of influence since three publications were made in regional journals in the Brazilian case,
all using regional information sources. Although Chinese researchers used regional infor-
mation sources, none of the studies in the sample were published in a regional journal.

We suggest that researchers include at least one regional database in the data
collection process whenever possible. This suggestion exists in other guidelines, such
as MERCIR (Higgins et al,, 2021), but little is present in other international guidelines.

By performing the search exclusively in international databases, the resear-
cher may unintentionally exclude relevant documents, which, for some reason, are
not indexed in these sources of information (Betran et al.,, 2005). In practice, there is
no reason to exclude regional databases, given that their professionalization in ter-
ms of infrastructure, indexing criteria, and usability and qualification of human re-
sources have increasingly become equivalent to international bibliographic databases.

4.9 Role of the librarian

Regardless of the research skill level of the SR team, a librarian's participation is re-
commended to assist with the entire research data management process. This professional
can be present in all phases of the research to enable better use of the tools and functiona-
lities of the bibliographic databases, as recommended by several review guidelines (Aro-
mataris; Munn, 2020; Higgins et al., 2022). Although it is a recommendation, only 9.83%
(n=30) of the SRs in Psychology had this professional on their team (Steil et al., 2022).

Studies with a librarian were more like-
ly to present the search strategy (80%) than those without (69.81%).
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The average number of bibliographic databases used was  simi-
lar (4.6 with the participation of a librarian and 4.9 without a librarian).

Although our results cannot affirm whether the participation of this pro-
fessional plays a role in the informational quality of SR, our suggestion is to have
one on the research team whenever possible since "the contribution of a rese-
arch librarian or information scientist can be invaluable in designing and refi-
ning research” (Aromataris; Munn, 2020, without pagination, our translation).

5 CONCLUSION

This article presented solutions to problems identified in pu-
blished systematic reviews regarding using and reporting bibliographic in-
formation sources. From our analysis, we suggest the following solutions:

e Correctly indicate in which source of information the data collec-
tion was made, reporting the name of the bibliographic databa-
se, source of information, or search service used to search the data set;

e Define between three and six databases for data collection and, when possible,
combine multidisciplinary bibliographic databases with disciplinary databases;

e Give preference to bibliographic databases that wuse a control-
led vocabulary as a standard of thematic representation to ob-
tain a more consistent search process and a more effective retrieval;

e  When choosing databases with integrated controlled vocabulary, verify the ex-
plosion availability of the search terms and inform whether or not the explo-
sion was used in the search report in the SR methodological procedures section;

e When the gray literature is wused as a source of information,
make adaptations in search strategies considering that the sear-
ch system of these tools is different from that found in databases;

e  When using complementary sources through databases, it is suggested to use
the search tool "similar documents"”, considering it to be a viable and fast option;

e Useatleastoneregional database sincerelevantstudies maybe publishedinregional
sourcesbut,forsomereason,notberetrievedininternationalbibliographicdatabases;

e Whenever possible, consult a librarian specialized in information retrieval to
assist in the search protocol and retrieval process, following information qua-
lity standards to take advantage of all bibliographic database functionalities.

Finally, we understand that the methodological complexity of deve-
loping an SR imposes challenges on the researcher. In this sense, we hope
that this article's conceptual clarifications and practical recommenda-
tions can improve SR conducted by researchers in all areas of knowledge.
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