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Abstract
Defining authorship in scientific articles and documents is an essential and complex process that involves 
subjectivity and depends on largely informal agreements, which may cause conflict among researchers. Although 
some guidelines have been published to improve this practice, there are few quantitative procedures in the 
literature to specify authorship and co-authorship of a scientific paper, and there is no consensus on the definition 
of authors and the order in which they should be listed. With this article we try to review a few criteria and 
considerations for determining author lists in scientific articles.
Keywords: Authorship. Research Personnel. Authorship-Ethics. Journal article.

Resumo
Importância, definição e conflitos da autoria em publicações científicas
Definir a autoria de artigos e documentos científicos é um processo essencial e complexo, que envolve subjetividade 
e depende de acordos quase sempre informais, o que pode causar conflitos entre pesquisadores. Algumas diretrizes 
foram publicadas para aperfeiçoar esta prática, mas ainda são poucos os procedimentos quantitativos para 
estabelecer a autoria e a coautoria de textos científicos, e não há consenso para definir os autores e a ordem em 
que devem aparecer. Com este artigo, visamos recapitular alguns critérios e considerações para determinar a ordem 
de autoria em artigos científicos.
Palavras-chave: Autoria. Pesquisadores. Autoria-Ética. Artigo de revista.

Resumen
Importancia, definición y conflictos de la autoría en publicaciones científicas
Definir la autoría en artículos y documentos científicos es un proceso esencial y complejo, que encierra 
subjetividad y depende de convenios establecidos en general de palabra, lo que puede ocasionar conflictos entre 
los investigadores. Se han publicado algunas guías con lineamientos generales para mejorar esta práctica, sin 
embargo son pocos los procedimientos cuantitativos para precisar autoría y coautoría de un escrito científico, y 
no hay consenso para definir los autores y el orden en que deben aparecer. Con este artículo intentamos rescatar 
algunos criterios y consideraciones para determinar el listado de autores en textos científicos.
Palabras clave: Autoria. Investigadores. Autoria-Ética. Artículo de revista.
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Defining who the authors of scientific articles 
or documents are and the order in which they 
should be listed is a problem delimited by ethical 
aspects. Failure to determine authorship before or 
during the development of the research may cause 
conflict among those responsible for the publication. 
Generally, the definition of first author (“main 
author”) and contributors (co-authors) and of their 
order in the publication considers issues of hierarchy 
among scientists or criteria established by leading 
researchers, involving much subjectivity.

According to the International Committee of 
Medical Journal Editors 1 (ICMJE), all authors of or 
contributors to a scientific document (article, text, 
report, project) must have contributed to four 
activities: 1) conception or design of the study and 
acquisition, analysis and interpretation of data; 
2) drafting the article or critically revising it for 
substantial content; 3) approval of a version of the 
document or final text; 4) accountability agreement 
to guarantee the fidelity and integrity of the study.

Although there are important publications with 
ethical principles and arguments about authorship, 
there is still no consensus on who should be 
considered an author. This thematic review proposes 
considerations and criteria to determine the authors 
and order of authorship in scientific articles.

What is authorship?

Authorship relates to identifying the people 
who contributed in a representative and noticeable 
way to the research, in an order that shows the 
nature and relevance of their contribution 2. In 
general, the author of a scientific document is the 
person who developed it entirely (single author) or 
the group of co-authors who participated significantly 
in the study. Erlen et al. 3 consider as authors those 
whose contribution to the research and scientific text 
is relevant and as co-authors those who participate 
with “similar accountability” to that of the author.

Through peer review, journals must certify that 
the published knowledge complies with the rules of 
the scientific method and guarantee the intellectual 
property of the ideas or opinions disclosed 4-6. It 
should be noted that authorship is unrelated to 
profession, position, hierarchy or employment 
relationship and is attributed based on contributions 
to scientific documents or research.

The persons cited as authors must be 
competent for authorship and therefore have 

participated adequately in the study to publicly 
guarantee its content. In addition, one or more 
authors must be accountable for the entire work, 
from the beginning to its publication 5,7. Generally, 
authorship of multicenter studies is attributed to 
a group, so all members must fully meet all of the 
aforementioned authorship criteria. Those who do 
not meet such criteria may be included, with their 
authorization, under “Acknowledgments”. A good 
practice in some publications has been the inclusion 
in the manuscript of a section called “Contribution of 
the authors,” where the contribution of each one is 
described, reducing to some extent the subjectivity 
in attributing authorship 5,6.

In thematic review articles, all authors must 
take part in the critical analysis of the papers, 
articles and documents included as bibliographic 
references. Likewise, in outlines, memoirs, scientific-
technical reports and other texts addressed to third 
parties, the list of researchers must be included 
following the same terms and conditions of a 
scientific publication.

Why is authorship relevant in scientific 
articles?

Authorship confers academic and social 
prestige and, in some cases, financial gains to 
researchers and contributors. The author is 
committed to disclosing a scientific or technological 
finding, but is also entitled to having his work 
recognized by the academic community, which 
attests to the quality of his contributions  8,9. 
For example, in Mexico, the National System of 
Researchers (SNI in the Spanish abbreviation) 
was established in 1984 with the purpose of 
acclaiming the work of professionals dedicated 
to scientific and technological knowledge 8. In this 
system, recognition is determined by peer review 
and consists of conferring the title of “national 
researcher”, which denotes the importance and 
credit of scientific contributions. Nevertheless, 
regardless of such distinctions, authorship always 
implies transparency and commitment to the works 
submitted for publication 9.

Institutions could measure the output of their 
researchers by identifying in how many publications 
they were the lead authors, which would influence 
in some way the allocation of resources or the 
granting of incentives. However, this depends on 
the institution to which each researcher is linked 10.

http://dx.doi.org/10.1590/1983-80422020281361
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Who should be author and who should be 
first author?

Identifying authorship in scientific articles is a 
key task which in many cases is not undertaken with 
due seriousness. The difficulties in determining who 
should be the first author (the “main author”) arise 
when the contribution of each participant in the 
different stages of researching and writing the work 
are not adequately estimated, or when information 
regarding the intellectual author (designer) and the 
practical author (field or laboratory technician) of 
the work is unknown or inaccurate 11.

In certain areas of scientific knowledge, 
the order and categories of authorship are not 
so important. In the biomedical field, however, 
this order is relevant not only for highlighting the 
contribution of different authors, but also because 
some institutions rate the first author more highly 
than other contributors or the corresponding 
author 12. Although there is no global consensus, 
the most common practice is to identify the lead or 
main researcher of the project as the first author, 
depending on the subject and number of authors 7,13.

So far the first author has been subjectively 
determined, ignoring standards related to “author’s 
right”, intellectual property and professional ethics 
and disregarding academic participation and practical 
experience of co-authors or contributors 14. Indeed, 
there are few quantitative instruments in the literature 
to determine the authorship and co-authorship of a 
work, although some guidelines have been published 
setting out a few general principles.

The list of authors of a work can and should 
be determined at the beginning of the project, 
with responsibilities specified in a verbal or written 
agreement 15,16. However, attribution of authorship 
may vary during the development of the work for 
several reasons. That is why it is essential to design 
an evaluation form to quantitatively measure the 
contributions of authors at any stage of the research 17.

Once the study is concluded, it is important 
to define the contributions to the achievement of 
results, establishing the order of authorship, as long as 
everyone contributes to the writing and critical review 
of the work. Acosta 11 designed a system that can be 
used by professionals and institutions, bearing in mind 
that this is a task undertaken by researchers or their 
institution and not by editorial boards and committees 
of scientific journals. Since journals generally do not 
provide guidance regarding the authorship of work or 

the listing order, it would be convenient to have this 
defined by consensus among all authors 12,15.

Activities such as procuring funding, obtaining 
data, providing routine information (for example, 
from the surveillance system), recruiting subjects 
for experiments or processing samples without 
added value, among others, must be recognized 
in the acknowledgments section and do not justify 
inclusion as author. It is convenient to explain from 
the beginning to people hired to provide technical 
support in processing samples or collecting data that 
they will not be identified as authors of the study.

Anyone linked to a research team who, based on 
their position of power or employment, demands to 
be listed as an author is violating academic autonomy 
and the principle of equity. On the other hand, 
omission of a contributor in documents or publications 
derived from a scientific project implies an illicit and 
unjust denial of authorship and violates the rules 
of intellectual property. As for the order of authors, 
the first (or main) author is that who made the most 
relevant contributions to the work and prepared the 
reports and outlines submitted for publication. In turn, 
the senior researcher in charge of supervising the 
research project will be included as the last author; the 
other authors will be listed in order of importance or, 
depending on the work, in alphabetical order.

The corresponding author is in charge of 
communicating and interacting with the editorial 
board of the journal to which the work was submitted, 
throughout the entire publishing process and for 
future requests arising from publication 4,7,12,16-18. This 
author must meet the logistical and administrative 
requirements encountered and provide data on 
authorship, approvals from ethics and research 
committees, information from the study, potential 
conflicts of interest and documents requested by 
editors 12,19,20.

When any of the authors cannot assume 
responsibility for the full content of a work, their 
contributions will be included in a specific and 
independent manner, except in cases where this 
matter is already regulated by editorial standards. 
On the other hand, there is the possibility of 
justifying the order of authors in a footnote. For 
example, when a co-author has contributed to the 
writing of the article, his or her commitment is on 
a par with that of the main author and therefore he 
or she should enjoy the same status. The situation 
should be made evident in the publication or in texts 
derived from the work. The same criterion applies to 
senior authors 21.

http://dx.doi.org/10.1590/1983-80422020281361
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Who should be included in the 
acknowledgments?

As previously mentioned, the “Acknowledgments” 
section lists the participants who do not meet the 
inclusion criteria as authors, but who carried out 
activities such as funding procurement, supervision 
of research groups, administrative support, support 
in writing, style correction, technical editing, sample 
processing, organization of data with no added value, 
technical assistance, testing correction, statistical 
analysis or overall support (from a department 
head, for example). Contribution of financial and 
material resources should also be recognized in the 
acknowledgments 15,16,19.

The lists of authors may also include people 
whose contributions to the manuscript were not 
so substantial. These can be credited as “clinical 
researchers” or “participating researchers” whose 
function or contribution can be explained in several 
ways: “provided scientific advice”; “critically reviewed 
the study protocol”; “processed samples”; “recorded 
information”; or “assisted patients (or participants) 
in this research.” In order to avoid confusion or 
misunderstanding, written authorization to be 
included in the acknowledgments must be requested 
from all such participants 17,22.

What is conflict of interest?

In conflict of interest, a person’s private 
interests (the author in this case) interfere in the 
conduct of the research or in the writing of the 
final document, biasing it towards a specific person 
or institution 23,24. In research or clinical practice 
the term is used in situations where professional 
evaluation has been influenced by a primary interest. 
In addition, the validity of the research may also be 
affected by secondary interests such as an economic 
or academic benefit (professional recognition), or by 
urgency to publish.

It is common for researchers to be subjected 
to several conflicts that influence the results of their 
studies and give the impression of submission to the 
interests of third parties. The presence of conflict of 
interest, however, does not disqualify the integrity 
of a researcher or the scientific merit of his or her 

work. It is important to analyze how the benefits are 
treated so that the primary interest is not affected 
by secondary interests 15,23,24.

Efforts to regulate conflict of interest in 
scientific publications do not aim to ignore financial 
benefits or aspirations for academic prestige, 
but rather to incorporate good practices into the 
scientific environment. Therefore, authors should 
expose the existence of such conflicts to the editorial 
board without fear of invalidating the study.

Confidentiality in scientific publications

Content disclosed privately or involving mutual 
security between two or more persons is called 
“confidential.” Confidentiality relates to ensuring to 
the discloser the protection of secret or privileged 
information disclosed 25.

Texts submitted to editors of scientific journals 
are considered confidential communication and 
authors may be harmed by the early disclosure of 
part or all of a publication. Thus, the editorial board 
must commit not to disclose information, comments 
or decisions about the manuscripts received 
before publication, except to the actual authors 
and reviewers. Editors must therefore ensure that 
these documents are protected and safeguarded, 
eliminating manuscript copies, whether in print or 
electronic format, once the evaluation is concluded 26.

Assignment of author’s rights

“Assignment of intellectual property rights” is the 
document by which one person transfers to another 
the author’s rights over his or her texts 27. The editorial 
boards of scientific journals may ask the group of 
researchers to assign their rights to the journal, which 
it does not mean that they lose credit as authors 
of the work, but that they grant the publishing and 
commercial rights typical of the publishing process.

On the other hand, the internet has opened up 
several possibilities for disseminating knowledge, such 
as Open Access, which has changed the manner of 
disclosing the results of scientific research. Open Access 
includes initiatives that provide free and unrestricted 
access to work by the academic community as a means 
of protection against misuse. Open access does not 
mean that authors waive their rights over their work, 
but that they are free to choose how they want to 
protect such rights and disclose their work 28.

http://dx.doi.org/10.1590/1983-80422020281361
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Critical reflection on “authorship ethics”

Determining scientific authorship is a 
complex problem delimited by ethical aspects and 
principles, which implies problems of integrity and 
scientific responsibility. That is why it is relevant to 
have clear and objective guidelines for attributing 
authorship. Therefore, we propose the following 
recommendations should be considered:

1.	 To assign clearly and in detail the responsibilities 
of each researcher from the outset of the project.

2.	 To define the order of authorship for the different 
manuscripts derived from the initial project. This 
activity must involve all research participants.

3.	 To set down in writing the agreements and 
decisions regarding the production and authorship 
of articles, establishing also who should be 
included in the acknowledgments section.

4.	 To develop objective guidelines and checklists 
to reduce conflicts regarding authorship. These 
guidelines should include and quantify, beyond 
doubt, the four criteria discussed above: 
participation in the study design; data acquisition 
or analysis; writing or critically revising the 
manuscript; and final approval of the manuscript.

5.	 To encourage respect for author’s right, 
intellectual property and good practices.

6.	 If the project is entirely or partly carried out 
by students (undergraduate work), it must 
be made clear that they will be the main 
authors of the scientific products derived 
from the development of their work and that 
under no circumstances will this right be 
attributed the group’s supervisor, coordinator 
or leader. Likewise, Colombian law considers 
as the sole and exclusive author of the work 
(undergraduate work, thesis) the person who 
organized, collected, expressed, recompiled 
and formulated in writing his or her ideas, 
including the guidelines and ideas presented 
by the supervisor in that work 29. However, the 
student must fully meet the four criteria above 
to be considered as the first or single author. 
Otherwise, he or she should share authorship 
with people who substantially contributed to 
the development of the project (other students, 
supervisor, researchers from the research group 
or the original project, among others).

It has recently been proposed to explicitly 
mention the individual contribution of the authors as 

a complement to the Vancouver recommendations. 
Besides the inclusion of an exact description of the 
tasks performed by each participant, the role of 
the guarantor is created. This is an author who, in 
addition to meeting the authorship criteria, makes 
an additional effort to guarantee, endorse and be 
accountable for the scientific integrity of the project 
as a whole, before and after publication.

Journals that have adopted authorship by 
contribution guidelines, which obviously are not 
incompatible with the authorship requirements 
of the International Committee of Medical Journal 
Editors, generally publish such information in a 
footnote on the title page, in an appendix before the 
acknowledgments or at the end of the article. The 
system promotes good practices and contributes to 
inform precisely who did the work, discouraging the 
inclusion of ghost authors, guest authors or courtesy 
authorships 30-33.

Conclusions

The attribution of authorship is a persisting 
ethical problem in scientific publications, hence the 
importance of researchers adopting good practices 
and policies to eliminate undesirable procedures.

Although guidelines have been established 
to define authorship, doubts still persist among 
editors, authors or co-authors, in addition to ethically 
incorrect behavior, much of it due to, but not 
justified by, the competitiveness within academia. 
Among such unacceptable behavior Bennet and 
Taylor 33 include dilution of responsibility or unfair 
distribution of authorship credit, guest, courtesy or 
gift authorship, “pressured” and “ghost” authorship 
or exclusion of authors, not to mention duplicate 
publication and fraud.

It is recommended that each institution or 
group of researchers establish authorship from the 
planning phase of the research and have available, as 
far as possible, a scale for measuring contributions 
to define the order of the authors list. As a general 
guideline, such agreements must be set down 
in writing due to the occurrence of adjustments 
throughout the research.

Lastly, to strengthen authorship elements, 
higher education institutions must incorporate 
subjects to provide comprehensive training in 
professional ethics and clarify the role of students, 
supervisors and researchers in scientific publications.

http://dx.doi.org/10.1590/1983-80422020281361
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