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A Qualitative Study of Equal Co-First Authorship

Abstract

Over the past several years, there has been a significant increase in the number of scientific
articles with two or more authors claiming “Equal Co-First Authorship” (ECFA). This study
provides a critical background to ECFA designations, discusses likely causes of its increased use,
and explores arguments for and against the practice. Subsequently, it presents the results of a
qualitative study that sought the opinion of 19 authors listed among equal first authors of recent
publications in leading scientific journals about ECFA designations. Results show that
circumstances leading to ECFA designations vary significantly from each other. While the
development of policies for these situations would not be easy, participants suggested that the
lack of clear and consistent policies regarding the attribution and evaluation of ECFA contributes

to tensions amongst ECFA authors and obscures their preferred attributions of credit.
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A Qualitative Study of Equal Co-First Authorship

Introduction

Over the past several years, there has been a significant increase in the number of
scientific articles with two or more authors claiming “Equal Co-First Authorship” (ECFA), the
practice of two or more authors declaring themselves to be equally the “first” author of a given
paper. (Most typically, this designation is accomplished by asterisks next to the names of the
relevant authors on the byline, with a claim of equal contributions in a footnote or towards the
end of the article, such as in the authors’ contribution section.) While ECFA articles still
comprise only a small share of the total number of published research manuscripts, the rising
trend has been striking. The increase has been documented in leading medical journals in general
(Akhabue and Lautenbach 2010; Conte, Maat, and Omary 2013) and in various disciplines,
including Molecular Biology (Hu 2009), Critical Care Medicine (Wang et al. 2012), Spine
Surgery (Jia et al. 2016), Pharmacy and Anesthesia (Huang, Hsieh, and Lin 2016), and Public
Health (Lei et al. 2016). The trend is not restricted to the medical sciences, as the same tendency
can be seen in the humanities and social sciences (Macfarlane 2017; Wuchty, Jones, and Uzzi
2007). Increasingly, articles with ECFA are being submitted by researchers based in different
countries and from all parts of the world (Jia et al. 2016; Wang et al. 2012).

Reactions to ECFA and its growth are varied. Some commentators consider it a welcome
development that facilitates giving individual researchers appropriate and fair credit for their
work in the increasingly collaborative nature of contemporary science (Conte, Maat, and Omary
2013). Others view it as a practical means of smoothing over potential contentiousness about

authorship credit between collaborators, by helping resolve tensions about the first author status,



(Anderson et al. 2011; Bozeman and Youtie 2017) or as a way to encourage and reward good
mentorship, by allowing mentors to share in first authorship credit (Cappell 2016). Some regard
ECFA more warily, skeptical of the notion that two or more researchers can contribute equally to
a given project (Agoramoorthy 2017; Moustafa 2016), or out of concern that ECFA dilutes
responsibility and accountability (Habibzadeh and Marcovitch 2011). Still other observers note
that “contributed equally” designations can be abused, such as by listing oneself as the first of
the co-first authors on a CV while in the publication itself, the ordering is different (Resnik et al.
2020). There is also evidence that ECFA designations may work to the disadvantage of female
first authors (Aakhus et al. 2018; Broderick and Casadevall 2019; Fishman et al. 2017). Most
critically, a few commentators openly deride ECFA as the “vanity fair” of scientific publishing,
presumably because it shows authors’ preoccupation with the perceived status of their
contributions (Heinemann and Beyersdorf 2016, 1543), or a “lie and a sham,” implying that
authors often use ECFA to claim more credit than they are due (Drug Monkey 2012, para. 2).
However, aside from studies on its increased use and arguments pro and con, almost no
published research has examined the views of Equal Co-First Authors themselves. (A notable
exception is Resnik etal. 2020.) The current paper attempts to help fill that gap by presenting the
results of 19 interviews conducted with authors of recent publications with an ECFA designation.
The interviewees were from a range of fields, including various medical sub-disciplines,
chemistry, and biochemistry. As will be seen below, these participants had positive views of
ECFA on the whole and thought that at least in their own cases, ECFA designations had been fair
to both themselves and their co-authors. However, some participants expressed reservations that

implied realistic limits to the usefulness of “contributed equally” designations.



While claims of equal authorship can be made for any position in the authorship byline—
first, middle, and last—in most disciplines, equal authorship designations are most commonly
claimed for the first author (Hosseini 2020). For example, the percentage of first-author
designations (relative to total equal authorship designations) comprises 70.4% in selected public
health journals (Lei et al. 2016) and more than 90% in selected pharmacy and anesthesia journals
(Huang et al. 2016). This is not altogether surprising: in many disciplines, the first author
receives more credit than the other authors, as the person in this role is presumed to have done
more of the work than those further down the list. In some fields, middle authorship effectively
counts for little or nothing in terms of annual evaluations and other assessments of individual
productivity. Sometimes the last position is customarily reserved for the head of the lab or
research group who may have had little direct input to the findings reported in the paper. Since
the first-author designation is often most valuable and coveted, for purposes of the present study,
the focus is exclusively on equal co-first authors.

Though no published studies explained exactly why ECFA is increasing, it is likely
driven by three recent trends. The first of these trends is the growing use of metric indicators of
scientific merit (Van Noorden 2010), and the most important of quantitative metric of this kind is
number of authored journal articles. In one study, researchers identified the number of authored
publications as the single most influential component of their performance review (Walker et al.
2010). Often, publication counts assign the first author role much more weight than a middle
author role. This emphasis on first authorship is frequently coupled with a stress on publication
in “high impact” journals. (Journal Impact Factor [JIF] quantifies average citation rates for

articles published a given journal.) A recent survey of trainee bench scientists found that over



56% of respondents thought it necessary to have a first-authored publication in a premier journal
such as Cell, Nature, or Science when seeking an academic position. (Boulbes et al. 2018, 11).

Secondly, over the past couple of decades, competition for faculty positions has
increased. The current supply of PhDs in many fields now far exceeds available academic
positions (Edwards and Roy 2017; Stephan 2012). In biomedicine, for example, the number of
new PhDs increased dramatically over the past couple of decades, far outpacing the number of
available tenure-track jobs.' In consequence, in some fields it has become virtually impossible
for a new PhD or Post-Doc to land a tenure-track faculty position without a significant number of
first-authored publications (Borenstein and Shamoo 2016).

Finally, science has concomitantly become more collaborative (Bordens and Gomez
2000; Wuchty, Jones, and Uzzi 2007; Bozeman and Youtie 2017). The rise of “team science”
and other research partnerships is driven by several factors, including greater specialization.
Growing professionalization after World War Il spurred specialization and with it, the rise in co-
authorship (de Beaver and Rosen 1979; Simonton 2013). Increased co-authorship also reflects
the growth of multi-disciplinary and multi-institutional research, which is often encouraged by
research universities and federal funding agencies managing shrinking allocations of grant

funding.

' As 0f 2016, some 84 percent of new Ph.Ds in the field will fail to secure a tenure-track position, and a comparable
over-supply problem exists in disciplines like chemistry and biology (Kolata 2016). Federal grant funding has
become more competitive as well. The average age for a first time PI on an RO1-equivalent NIH grant increased to
43, and while 30.5 percent of NIH grant applications were successful in 1997, by 2014 that number had shrunk to 18
percent (Edwards and Roy 2017).



Arguments for and Against ECFA

As mentioned above, intuitive arguments have been made both for and against
designations of equal co-first authorship. Assuming that contributions to the project are what
should determine an individual’s relative rank in the list of co-authors—regardless of what form
these contributions take—one argument in favour of ECFA is that it may be the fairest and most
appropriate way to convey the input of two or more-co-authors. When multiple authors
contribute equally, ECFA enables ‘giving credit where credit is due’.

Some have questioned the likelihood that two or more authors’ contributions are
genuinely equal (Agoramoorthy 2017; Kumar 2018). In this connection, Fontarosa, Buchner and
Flanagin mention a recent contribution to JAMA in which five of eight co-authors requested
equal listing as first authors, with only one of the eight willing to be listed as a middle author
(2017). Others convey that many authors withdrew claims of ECFA authorship when editors
pressed for a justification of the claims (Heinemann et al. 2019). While such anecdotes give
pause, it is also worth noting the inherent ambiguity in the notion of a substantial contribution.
Authors’ contributions can vary in substantiality in multiple directions: some may contribute
more effort and time, some may contribute rarer or more refined skills or expertise, others may
contribute more through the originality of their ideas. Without a single metric by which to
compare such disparate inputs to the research process, designating two or more contributions as
“equal” may be perceived to be the fairest or easiest way to resolve what would otherwise be a
potentially fraught and contestable comparison. Contributors’ roles can be especially distinct in
biomedical and clinical research (Smith and Master 2017; Lariviere et al. 2016), which may
partly explain why ECFA designations have become relatively common in these disciplines.

ECFA may also be useful in diffusing tensions between researchers from different disciplines



and in international collaborations, where disparate authorship conventions may be in play
(Anderson et al. 2011). Lastly, ECFA has been defended on the ground that it can encourage
strong mentoring relations, by allowing a way to balance a mentor’s superior experience with the
greater amount of time and effort expended by a trainee (Cappell 2016).

On the other side, at least four arguments against ECFA have been made. They express
concerns that seem especially pertinent given that few scientific journals have authorship policies
that explicitly address the issue of equal contribution statements (Resnik et al. 2016). One
argument is simply that prevailing metrics often lack a good way to quantify the contributions of
ECFA authors. Although many commentators bemoan the outsize impact that mere quantities of
authored publications have on hiring, tenure and promotion decisions, quantities of authored
articles are almost invariably given considerable weight, in part because reliance on numbers
seems to make decisions more “objective” and less disputable. Consider then a case in which two
authors are designated as equal co-first authors. If each is given the customary credit for first
authorship of a paper, the result is a kind of “double-counting” which effectively inflates the
credit generated by the paper for its authors as compared to the standard case (Resnik et al. 2016;
Kornhaber, McLean, and Baber 2015). Giving each only half a credit for first authorship of a
paper seems flawed in the opposite direction, however; conceptually, it certainly is possible that
two or more co-authors could be integral to a paper as a whole in a way that is seldom the case
for those who end up in the second author role. Consider that in timed events in the Olympics
and other sports competitions, two athletes who tie for the fastest time each win a gold medal,

not half a gold medal.?

* In the Olympics, for example, when two competitors tie for first, both receive gold medals, no silver medal is
awarded, and a third athlete is awarded the bronze medal. Following out the logic, one might argue that unlike
ECFA, when there is a tie for first, the Olympics award system implies each winner in effect is a gold/silver
medalist, but in absence of an effective way to “split the difference” between gold and silver, each is awarded the



Precisely because of this quantification ambiguity, ECFA can be a way of perniciously
“coining false brownie points by awarding each [first] author [first] author credit for the whole
thing” (Price 1981, 986). Though obviously it need not be intended for this purpose, ECFA
designations can easily aid and abet a subtle kind of “promiscuous co-authorship,” albeit one that
seems ethically less egregious than “honorary” or “gift” authorship. The double-counting
becomes more obvious when each of the various ECFA authors lists him- or herself as “first of
the first” co-authors on CVs and assessment documents, that is, at least one co-author departs
from the byline ordering on the published version of the article (Resnik et al. 2020). An inverse
version of the double-counting problem stems from the fact that citation and referencing styles
generally lack sufficient means of indicating that two or more of the authors contributed equally.
A parenthetical citation of (Author A and Author B 2020) will almost invariably be interpreted
as implying that B was the subordinate, second author, and not an equal contributor of A’s
(Cormode, Muthukrishnan, and Yan 2013). Accurately crediting and citing multi-authored
papers is already a thorny problem (Osorio 2018); without a reasonable and accurate way to
credit ECFA articles as compared to single first-authored papers, ECFA only exacerbates
existing bibliometric ambiguities and concerns.

A second and related argument against ECFA is that it may facilitate a kind of “gaming”
one’s way to better evaluations. Authorship of publications is in reality a proxy measurement for
what should ultimately matter when evaluating scientific merit: the quality and quantity of
researcher’s contributions to science. Simple quantitative metrics such as first-authored
publications tend to be subject to Goodhart’s law, which is the tendency of those being evaluated

to start aiming not at what matters, but at the metric proxy for it. As Muller puts it, “what gets

gold. By comparison, the ambiguity of crediting norms in the ECFA case makes apportionment in those contexts
murkier.
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measured gets ‘gamed’” (Muller 2018, 79; see also Biagoli and Lippman 2020), meaning that
people tend to respond to metric proxies by adapting their behaviour to best satisfy the metric
standard rather than by aiming at whatever it is the metric purports to measure. As applied to
academic productivity assessments, this would mean researchers try to maximize authorship
credits, and first authorship credits in particular, rather than maximizing the scientific
productivity that authorship is presumed to indicate. As regards ECFA, the concern is that
ECFA potentially allows researchers to gain relatively easy first authorship credit, which may
thereby incentivize scientists to seek out projects in which ECFA authorship can be readily
attained, bypassing projects that better serve science. Authorship in general (and ECFA in
particular) can be traded for access to resources and data (Penders 2017), so much so that
potential collaboration and support relationships are frequently assessed prospectively in terms
of whether collaborators will have to share or lose authorship (Miiller 2012). Systems that
incentivize first authorship will tend to produce more first authors, but this does not necessarily
mean that they have produced more or better science.

Empirical confirmation of this kind of strategic gaming of quantitative measures can be
seen in a recent study on the behavior of Italian scientists. In 2010, a law was passed in Italy
demanding that academics meet various metric indicators for productivity, one of which was
citation counts. After the law took effect, professors dramatically increased their self-citations
rates, including a 179% increase for assistant and associate professors in economics (Seeber,
Cattaneo, and Meoli 2019). Other evidence of such strategic gaming can be seen in the way law
professors in The Netherlands exploit ambiguities in the fuzzy lines that separate different kinds
of publication output categories (Waltenbrunner and de Rijcke 2017). Note also that in a 2010

Nature survey, 71% of participants said they feared that colleagues were gaming the metrics in
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these kinds of ways (Abbott et al. 2010). The destructive impact of gaming of individual
evaluations in research contexts also can be seen in a recent large-scale study over 4,000
scientists, most of whom were from The UK. It reports that the importance of metrics is often
stressed in ways that “reduce morale and encourage researchers to game the system” (Abbott
2020, 461).

A third argument against ECFA is that it can exacerbate the diffusion of responsibility
already implicit in collaborative research (McNutt et al. 2018; Anderson etal. 2011; de Beaver
and Rosen 1978). Authors bear responsibility for the work they publish to ensure that the
underlying research was performed competently and that it is being reported accurately in the
paper. Collaborative research by its nature obscures responsibility to a degree; as de Beaver and
Rosen note, divisions of labor make it “difficult for others within the profession to assess
responsibility; the ensuing tendency is to give credit, but to withhold blame” (de Beaver and
Rosen 1978, 69). When the first author role is occupied by two or more individuals, however,
responsibilities are obscured still further. One can easily imagine situations in which co-first
authors mutually point fingers at each other, ethically speaking, further muddying waters of
accountability that may already be quite unclear, especially to outsiders.

A fourth and final important argument against ECFA worth mentioning is that it may
work to the disadvantage of women and others who have less power and authority in a particular
research context. Former editor of the British Medical Journal, Richard Smith, once complained
that authorship was becoming “a matter of politics, not science” (Smith, 1997, 992). Applying
Smith’s general worry to ECFA, the concern is that in cases in which a certain group (e.g. white
male researchers) is overrepresented in terms of seniority, lab head status, and other sources of

power in research contexts, they may be able to leverage power differentials to gain or, dispense
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credit as they wish through ECFA designations. This might happen by becoming or giving away
an equal co-first author position when otherwise a middle or last author position would have
been appropriate, or by exploiting superior power or authority to become “first of the firsts”
amongst equal co-first authors.

Available evidence suggests that something like this may be occurring, at least in some
collaborative projects. Broderick and Casadevall report that after an analysis of over 3000
publications from 1995-2017 in which multiple authors claimed first authorship, males
predominated “first of the firsts” designations. They found, however, that the disparity had
diminished during the past decade (Broderick and Casadevall 2019). Similarly, Aakhus et al.
(2018) found that in 10 leading scientific journals, between 2005 and 2014 ECFA designations
with mixed gender authors occurred in 862 published articles (2018). Female authors were listed
first in 50% of these 862. Curiously, in clinical journals male ECFA authors were listed first 63%
of the time. Reasons for the discrepancy between basic science journals and clinical journals are
not clear; the difference may be the result of increased seniority of males in clinical research
groups, or differences in divisions of labor, gender bias, or other factors.

Despite these arguments, almost none of the ECFA authors interviewed in our sample
expressed the kinds of reservations about ECFA common amongst commentators. Indeed, the
overwhelming majority of those interviewed were supportive of ECFA both in general and in the
instances in which they had been ECFA authors. Some explanations of their support will be

discussed below after considering their comments in greater detail.
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Materials and Methods

Participant Invitation and Recruitment

The authors began by jointly creating a research protocol, developing a semi-structured
questionnaire (Appendix 1), and securing Institutional Review Board approval (details withheld
for blind review). Potential participants were identified by searching the top five scientific
journals according to a listing from the National Institutes of Health (NIH, NIEHS 2019). The
list of journals comprised of The New England Journal of Medicine, The Lancet, Chemical
Reviews, Nature Reviews Cancer, and JAMA. Bylines of all articles published in these five
journals between January 1, 2018 and March 31, 2019 were checked manually to identify all
articles that had ECFA designations. A Google search was conducted to find email addresses of
at least one ECFA author from each of these articles, a necessary step since corresponding
authors are not always first authors. Articles for which contact information for at least one ECFA
author could not be found were disqualified. This process resulted in a list of 139 articles and a
total 177 email addresses.

Both authors were involved in the recruitment process. Invitations were sent in waves of
ten at time with follow-up invitations sent two weeks later if no response had been received. The
goal was to identify a total of 20 participants. The solicitation requested an interview to be
conducted either online (via Skype or FaceTime) or by phone (at the participant’s discretion) to
discuss the circumstances that led to the equal co-first authorship of the identified article, the
participant’s reflections on the resulting authorship designations and his or her views on ECFA
in general. As a token of appreciation for participating, each interviewee was offered a $30 e-

voucher of their choice.
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Interviews

After sending 177 emails, we received 19 positive responses and after having secured
informed consent, conducted the interviews. All interviews took place between April 18" and
May 22", 2019. On average, each interview lasted 22 minutes. Sometimes it was not possible for
both co-authors of the present study to participate in a given interview, in which case the
interview was conducted by the interviewer located in time zone proximity to the interviewee.
Nine of the 19 interviewees were based in American Universities, four were working at British
Universities, three were based in Australian Universities, and three were located at institutions in

other geographical regions (Africa, Mainland Europe, and the Middle East).

Analyzing interviews

The audio recordings of the interviews were professionally transcribed by a third-party
(Rev.com) and inductive analysis of the transcribed interviews began using the inductive coding
method described in (Thomas 2006) and (Elo and Kyngés 2008). Initially, one of the co-authors
of the present study analyzed and coded three interviews selected randomly to generate a
provisional list of coding categories. After discussing the results, a set of 18 category codes was
judged provisionally acceptable by both co-authors and agreed upon. These codes are
subsumable under two general headings:

1. Process (Codes included several aspects of the circumstances leading to the ECFA
designation, tasks conducted by equal co-authors, manuscript drafting, relevant
institutional norms, relevant journal policies of the target journal, supervisor/PI
perspectives, negative experiences, order of equal authors, and communication between
the parties.)

2. General views about ECFA (Codes included the interviewees’ attitude and
perspectives regarding available guidelines, general advantages and shortcomings of
ECFA, possible sources of disagreement between ECFA co-authors, suggestions for
improving ECFA implementation, suggestions for guideline improvement, and views

15



about how ECFA designations should be evaluated by institutional administrators and
outsiders.)

All of the interviews were analyzed and coded separately by both co-authors, the results were
shared and discussed, and the categories were further refined and clarified. After several follow-
up discussions, an Excel Sheet consolidating the analyses of both co-authors was produced

yielding a final synthesis.

Results

Characteristics of the sample of articles with ECFA (139 articles)

As table 1 shows, within the examined sample, the total number of co-authors per
publication, including both ECFA and non-ECFA authors, ranged from 2 to 72. The modal

number was 4 and the average number of co-authors per paper was 15.

Number of co-authors per paper Number of papers with
ECFA in the sample

2 co-authors 2

3 8

4 13

5 8

6 10

Between 7 and 11 co-authors 16

11-15 12

16-20 14

21-25 18

26-30 13

31-35 7

36-40 8

40-72 10

Total 139

Table 1. Number of authors per paper within the sample of papers with ECFA

16



The examined sample included articles with two, three, four, five, six, eight, and in one extreme

case, 18 equal co-first authors (See table 2).

Various combinations of ECFA

Number of papers with

ECFA in the sample
Two equal first authors 85
Two equal first and two equal last authors 15
Two equal first and other combination of last | 3
authors (three equal last authors, and four
equal last authors)
Three equal first authors 16
Three equal first and various combination of | 4
last authors (two, three and four equal last
authors)
Four equal first authors 8
Three equal first and various combination of | 2
last authors (2 equal last, and 3 equal middle)
Five equal first authors 2
Five equal first authors and four equal last 1
authors
Six equal first authors 1
Eight equal first authors 1
18 equal first authors 1
Total 139

Table 2. Different combinations of equal contributions in papers with ECFA

Characteristics of the interviewed sample (19 interviewees)

Most interviewees had been an equal co-first author on more than one publication (See table 3).

How many articles with ECFA? Interviewees
One 4
Two 5
Three 3
Four publications or more 7

Table 3. Interviewees’ involvement in publications with ECFA

The sample included a reasonably good balance between male and female authors of different

academic ranks, and also those who were listed first and second among the equal authors (See

table 4).
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Sex Position Academic rank
Male 1 Professor

Male o Professor

Female 1 Associate Professor
Female 1 Associate Professor
Female ond Associate Professor
Female o Assistant Professor
Male ond Assistant Professor
Male ond Assistant Professor
Female 1 Lecturer

Female ond Lecturer

Male ond Research Fellow
Female I Research Fellow
Female 1 Research Fellow
Female 1 Post-Doc

Female 1 Post-Doc

Male 1 Post-Doc

Male 1 PhD researcher
Male o PhD researcher
Male o PhD researcher

Table 4. Interviewees’ gender, position among the equal authors and academic rank

Circumstances that led to ECFA

The point in the research process at which a decision to use an ECFA designation was
made provided fruitful insights into the internal dynamics of the research collaborations. Some
projects were described as having faced a major challenge along the way for which ECFA was
seen as a creative solution. For instance, the unanticipated absence of a major contributor due to
family obligations or changing labs sometimes led to adding a new collaborator to fill the role of
the absent contributor. In these instances, the added researcher assumed first authorship position
and order (first among co-first equal authors, or “first of the firsts”) and the absent contributor
became second in ECFA ordering. In other instances, ECFA designations were the result of
managerial complexities involving numerous contributors or unusually lengthy projects. In some

cases, ECFA authorship was requested or suggested by journal editors for some members of a
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larger group or team. In one instance, upon being asked by editors to merge two or three
submissions into one, two groups agreed on ECFA as a reasonable way to acknowledge the first
authors of each original manuscript. In a different case, methodological suggestions offered by
reviewers required additional expertise that were unavailable within the existing group. Offering
an ECFA position to an additional contributor allowed the research group to adequately address
the reviewers’ suggestions.

Sometimes the ECFA decision was made at the outset or even months before the start of
the project. Most of these involved bulky and time-consuming research efforts such as large
literature reviews and ECFA was used strategically to get collaborators on board, which made
workloads manageable amidst other research responsibilities. At other times, the ECFA decision
was made at the end of the project or during drafting of the manuscript. In these instances,
project success required multiple researchers to fill equally important roles and contribution-

types. In other instances, the shared task of drafting the manuscript led to the ECFA designation.

Equality in what?

As mentioned previously, one of the common arguments against ECFA is the issue of
whether it is possible for two or more authors to make equal contributions, and if so, equal in
what sense? We asked interviewees to name the most important factor by which they merited
equal authorship. Implicitly, a distinction emerged between instances in which equal authors
contributed to the same task and instances in which the contributions were to dissimilar but
equally significant tasks. The former occurred when ECFA was the result of dividing a sizable
undertaking between multiple contributors. For example, with respect to a large literature review

conducted by two co-authors, each chose half of the items needing to be reviewed and analyzed:
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“half of the length [of the writing of the article], half of the citations” (Interview 18). In a project
requiring laboratory work, contributors “split the experimental work like [sic] completely down
the middle” (Interview 7). In these two instances, ECFA authors had the same level of seniority,
and they also were both involved in drafting the manuscripts. The task of writing was negotiated
and each took charge of writing a section. For example: “[co-author] did most of the introduction
and discussion section whereas I did most of the methods and results” (Interview 4). But equal
roles in the drafting process were relatively unusual in our sample.’ Out of 19 interviewees, only
three reported that equal authors made overall equal contributions to the task of writing; more
typically, one co-author or another wrote more. When this occurred, the point was mentioned by
participants descriptively rather than as a complaint.

In circumstances in which authors performed dissimilar tasks, the conditions of equality
were described more impressionistically. In response to the question of equality in what?,
interviewees’ most responses were along the lines of “contributions to the final project [were]
comparable” (Interview 13), “we nicely complemented each other” (Interview 14), “I felt that in
all fairness it was very much a joint task” (Interview 8), and “it just felt like we did it together”
(Interview 12). In these cases, co-authors seem to believe that “different people contribute [to]
different things at different times” (Interview 10). ECFA designations are thus thought to be
deserved because the authors’ contributions complemented each other’s rather than being equal
in the quantitative sense of having contributed an identical amount of work. These projects
involved multiple complex research tasks and the need to involve researchers with different

skillsets was vital:

3 Strictly speaking, it is not entirely clear what playing an equal role in drafting the manuscript might consist of.
One might think it means each writes an equal number of words. Not only is this highly unlikely; typically, not all
parts of the paper are equally difficult to write. And the writing process involves more than generating words:
editing, proofreading, tracking down and properly formatting citation information, and so forth: these are all integral
to the drafting process, yet they resist easy quantification.
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You generate all the data, but you cannot, by yourself, analyze them so you
collaborate with somebody who has not generated the data but has made sense out
of it. . . . we could not get the same results if we did not have that help (Interview
7).

The location where Equal Co-Authors were based

Although most interviewees agreed that being based at the same institution and having
regular face-to-face meetings improves collaborations, representation from multiple institutional
affiliations did not impede ECFA collaborations. In some cases, equal authors had
communicated only by email and had never met in person. Nonetheless, physical proximity and
significant interaction with equal contributors was recognized to be beneficial: “it probably
would be better to be able to have face to face, or team meetings, to help everyone appreciate the

role that everyone else is playing” (Interview 15).

Target Journal’s stance

Among the five journals used to identify interviewees, only two mentioned ECFA in their
authorship guidelines at the time of the drafting of the present manuscript. None of our
interviewees reported a negative experience with journal editors who published their articles.
Interviewees did not find it difficult to prepare a cover letter and explain individual contributions
or circumstances that justified the need for ECFA designations. Journal editors were
characterized as supportive and as readily accepting provided explanations of the circumstances
that led to the ECFA designations.

Despite having had positive experiences with journal editors, some interviewees added
that had the target journal not accommodated their requested authorship arrangements, they

would have considered publishing with another journal.
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Senior researchers’ and PI’s roles

Supervisors were always at the center of ECFA designations. Various supervisors dealt
with the issue in different manners and at different times, which impacted how equal authors felt
about the dynamic of collaboration and the resulting ECFA designations. Sometimes supervisors
were proactive in laying out expectations and responsibilities at the beginning of the
collaboration. In the eyes of other equal co-authors, this prevented conflicts down the line. In
some cases, equal authors were not involved in the decision-making process at all, and the
decision was communicated to them by memo. Nevertheless, in most cases supervisors had
conversations about ECFA designations with equal authors at some stage, if not in the beginning,
then at a later stage of the process. As described by one interviewee: “as we got a little bit farther
into it there were a few discussions saying, ‘how do you feel about having a second co-first
author?’” (Interview 2).

What sometimes surprised equal authors was that supervisors discussed these issues with
them only verbally. In one instance, in which an attempt to discuss the ECFA designation was
blocked and postponed by the supervisor, the equal co-author (who was listed second among
equal authors) resented that moment: “Now I think I would have the confidence, and perhaps the
seniority as well, to be able to say no, you know what this is important. This is a conversation
that needs to happen now” (Interview 15). Our participants also described a lack of
communication with non-equal authors about ECFA designations. Discussions usually involved
only equal co-authors and supervisors. On rare occasions in which the decision was discussed
with subordinate co-authors, what occurred was a short conversation during a meeting organized
for other purposes. Minor changes were made to the rest of the authorship list but ECFA

designations were left unchanged.
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Sequence of equal authors

Even among equal co-first authors, being the “first of the firsts™ is desired. In fact, all
interviewees agreed that the listing order of the equal authors is the most contentious aspect of
ECFA designations. Nevertheless, since supervisors and PIs are the ones who invariably resolve
these tensions, most contributors feel that they have little influence on the authorship order.
Interviewees reported different reasons for being the first of firsts. Sometimes the decision was
made based on each ECFA author having made comparatively greater contributions to a distinct
task, such as the experimental work, analysis or writing. In some of these instances, and
depending on the complexity of conducted tasks, tensions arose over whether the second ECFA
author would be an equal first or ordinary second author. “It was obvious that I would be first
and the question would be whether they were second or equal” (Interview 17). Other times, when
ECFA authors contributed to the same task, choosing the first was described as more
challenging: “It's sort of arbitrary judgment, one person having contributed a little more in terms
of concept or writing, or experiment-wise” (Interview 14). Whether or not order determinations
were difficult, supervisors always had the authority to make the final call.

Sometimes seniority is the reason ECFA authors are listed first. In one case, the
interviewee reported that in their lab, the more senior person would always be first: “it was kind
of unspoken in our lab that even with co-first authorship, the more senior person goes first”
(Interview 7). Explained more elaborately by another interviewee: “this was a very expensive
study which had been given a very big grant of money. I felt it was important that the lead author
was the person taking primary responsibility for the study. I think it's very important for the

funders, that they see the senior people are taking responsibility” (Interview 8).
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In three cases, the first author position was given to the contributor who needed a paper
with first authorship. In one instance, this was because the first of the firsts was “looking for an
academic position” (Interview 9). One interviewee, who acknowledged that someone else should
have been the first equal author, described this as a “pragmatic decision” and noted: “I felt really
spoiled to have my name first but [ needed to come back from the fellowship with a paper as first
author” (Interview 5).

In terms of the soundest criterion by which to order equal co-authors, interviewees had
conflicting views. Some argued that if the claim to equality is genuine, then it should not matter
who is first. Accordingly, they favored alphabetical ordering and considered such arbitrariness
(relative to the project) a fair standard. Others, however, preferred to see an order that reflected
the extent of contributions and considered alphabetical ordering to be unfair: “I don't think it's
fair [for it to be] alphabetical because that's just luck of the draw in something else” (Interview

10).

Advantages and disadvantages of ECFA designations

None of the interviewees denied the benefits of ECFA designations, but each described
the advantages in light of the specifics of their own situation. For instance, senior authors
consider ECFA designations advantageous in that they can help them to solve problems of
authorship order among contributors who have made more-or-less similar contributions. In the
absence of ECFA, the second or third equal author would be an ordinary second or third author.
As highlighted by one interviewee, ECFA “allows that second person to be recognized in a
special way. In my experience it's been a positive thing to bring someone up” (Interview 2). Co-

authors who have been involved in large and time-consuming projects believe that ECFA

24



designations provide an extra option in dealing with necessary but sometimes unpleasant
decisions about attribution of authorship: “these things just they are [sic] not fun to deal with but
that happens when you have big groups and a lot of people” (Interview 17). Interviewees who
had dealt with unexpected circumstances such as family emergencies or a colleague’s sudden
change of labs supported ECFA designations as an option that facilitated appreciating a
substitute’s assistance in a special way. In cases in which the group was under time pressure,
ECFA designations motivated second/third co-authors to alter their priorities and help the group
to meet the deadline.

Regarding the disadvantages, some interviewees believe that the current popularity of
ECFA designations can be counterproductive. In cases in which ECFA is not warranted, first
authors will be frustrated and will resent other co-authors who are being promoted to equal-first
position. Furthermore, some believe the growth of ECFA designations exacerbates the
importance of the first position to the extent that some people can get “aggressive” about
becoming first (Interview 11).

Most ethical guidelines suggest that having a discussion about authorship is necessary
and also helpful. Yet some of our interviewees who had had negative experiences with ECFA
designations (or had heard of them) argued that discussions do not necessarily resolve
differences, even when tensions are obvious. As described by one interviewee, “although there
was a discussion [about ECFA designation], no one tried to change it” (Interview 10). In these
situations, the motivation for not raising complaints was described in strategic terms best
articulated by one interviewee: “I didn't want to bring this up as I thought it was more important
to pick my battles, if you see what I mean. I know that I will publish a lot with both of them [the

supervisor and other equal author]” (Interview 15). In both cases in which authors had not
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expressed dissatisfactions about ordering or adding an extra first author to colleagues, they did
not regret the decision in hindsight. As a disadvantage of ECFA collaborations, one interviewee
mentioned that they could engender future conflicts: “A lot of people retain, if you like,
ownership of a program or work even though their contribution may have been at a single point

in time for a specific aspect of a program” (Interview 19).

Interpersonal tensions exacerbated by ECFA designations

In some cases, interviewees reported difficulty between co-first authors merely due to
having worked with each other closely for a long time. For instance, an extended working
relationship with a collaborator who has a different personality was described as “particularly
difficult” (Interview 13). These difficulties could be intensified when equal authors are at the
same career stage. One such case involved two post-doctoral researchers who were both looking
for stable jobs in the same field. Two interviewees expressed that increased pressure due to
family emergencies and the consequent stress had made them feel particularly vulnerable. After
they did not receive as much emotional support as they had expected from co-first authors with
whom they had worked for a long time, they were frustrated and felt negatively about the whole

collaboration.

Policies regarding ECFA and suggestions

By consensus, interviewees agreed that current journal policies and guidelines regarding
ECFA designations need to be improved. Furthermore, interviewees expected policies to be more
visible in journal websites and given more prominence during the submission process, and they

relayed that the lack of clear and consistent policies contributed to tensions between authors.
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Two interviewees whose groups had internal guidelines for attributions of ECFA appreciated
these guidelines and considered them effective at resolving unclarity and inconsistency. That
said, when asked whether they checked journal policies regarding ECFA before submission,
most interviewees asserted that since there was precedent for ECFA in the target journal they had
chosen, they had taken its acceptability for granted.

One suggestion mentioned by several interviewees was to use ECFA designations only in
conjunction with contributorship statements. While most journals do require cover letters and
contributorship statements for ECFA submissions, some early-career interviewees wanted to see
these details in the publication as well. On the other hand, more senior interviewees were overall
less interested in having these details published and more skeptical of their value:

Do I really care about that when I'm reading a paper? Probably not, unless I was
evaluating someone who had interviewed with- me or something (Interview 18).

Some senior interviewees had opposing opinions about contributorship statements too.
One described them as annoying:
I think that's kind of annoying quite honestly . . . I think it's just one of those things that at

the end was like, oh my God, it's one more thing I got to do to get this paper off, . . . [ do
not pay any attention to it (Interview 3).

Another senior author described it more positively:

It is kind of'a good way to check your gut on whether the author list is the way it should
be. 1 like the practice (Interview 7).

Some interviewees suggested that ECFA designations should be better reflected in reference lists
and in-text citations as well as indexing websites: “But one problem with this equal co-first
authorships is that they are not being counted in indexes. For instance, in PubMed there is no

way to search for co-first authors” (Interview 12).
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Evaluation of articles with ECFA designations

Most interviewees believe that ECFA designations are not recognized adequately in
evaluations, in part because there are almost no guidelines addressing how to do this. Only one
of our interviewees worked at a university that had such a policy in place. That interviewee’s
first experience with ECFA occurred as a PhD researcher, and the policy pertained only to the
evaluation of PhD theses:

There is a certain format of submitting your PhD thesis in a paper format and for that

each chapter of your thesis is an article. If you have three papers then that is like three

chapters and enough for your PhD [to be approved]. Equal contribution would count as
half, not a full chapter. I also had to bring in forms from the equal contributor claiming
that they agree that I use the paper in my thesis. In some cases when the equal contributor
is another PhD student, you are not allowed to include the same paper in two different

PhD theses so you need to bring a form like a disclaimer from the second co-author that
relinquishes their rights for using this paper in a thesis (Interview 17).

Some interviewees highlighted that some supervisors consider each ECFA as a first
authorship despite the sequence of equal authors: “in my context or so far, a co-first counts as
lead” (Interview 12). One interviewee noted that if they were evaluating a candidate’s resume
and saw many publications with ECFA designations, they would not consider this a positive
sign: “I would honestly start to frown down on it a little bit if you amassed more and more and
more equal authors, right? I think more than two would probably catch my eye a little bit”
(Interview 18). Nevertheless, given that 10 interviewees had been a co-first in more than two
publications, and three interviewees in five or six publications, the number of publications with
ECFA designations does not seem to be a common concern among evaluators, at least judging by

the participants in our sample.
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Discussion

These results merit emphasis of three points. One notable characteristic of the findings is
that few if any of our interviewees mentioned the concerns (or even particular awareness of the
concerns) noted in the arguments against ECFA discussed earlier. That is, few if any expressed
the general misgivings about ECFA articulated by many commentators. To some extent, this is
likely an artefact of our methodology. Since it was comprised of those willing to discuss their
recent ECFA collaborations with us, the sample may have overrepresented the overall proportion
of researchers who view ECFA designations favourably. This is added to the fact that researchers
who have been ECFA authors view the designations more favourably than those who have not
(Resnik et al. 2020). Other authors have found reservations about ECFA to be more common,
particularly amongst graduate students and post-docs. For example, Miiller remarks that
interviewees showed “a certain distrust towards newer codifications that allow for shared first
authorship... Postdocs at times expressed doubt concerning its significance and its ability to
undermine the traditional reading of authorship conventions” (2012, 303). Also, because our
interviewees were drawn from several of the most prestigious scientific journals, a broader
sample from a greater variety of journals might produce somewhat different results.

A second noteworthy aspect of our findings is that they point towards the need for much
more in the way of established policies and settled conventions regarding when ECFA
designations are to be used and how they are to be represented in publications. Each of the five
explored journals show ECFA designations differently. For instance, The Lancet uses superscript
symbols ~ and provides two different descriptions to explain ECFA: “These authors contributed
equally,” and “Joint first authors.” (It is not clear whether there is a difference between these

two). Chemical Reviews, however, uses dissimilar superscript symbols in different articles such
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as " #, The New England Journal of Medicine, Nature Reviews Cancer and JAMA use no
superscript symbols and only mention equal contributors in a footnote.

Inconsistencies are also noticeable in how authorship guidelines note ECFA. For
instance, The Lancet, Chemical Reviews and Nature Reviews Cancer make no specific mention
of ECFA in their authorship guidelines, whereas the New England Journal of Medicine dedicates
a section to Co-First/Co-Senior authorship:

The Journal will indicate when two authors contribute equally to a work. In print, this

reads as, ‘Drs. XXX and YYY contributed equally to this article.” When submitting an

equally coauthored paper, authors can indicate dual first or senior authorship with an
asterisk on the manuscript title page (The New England Journal of Medicine 2020).

Among the investigated journals, JAMA provides the most extensive discussion, including the
claim that: “Requests for more than 2 co-first authors or co-last authors will be considered by
require detailed justification” (Fontanarosa, Bauchner, and Flanagin 2017). Clearly,
inconsistencies in terms of how ECFA is shown in publications and mentioned in authorship
guidelines are not helpful. For the benefit of readers, authors, and administrative evaluators alike,
it is reasonable to expect all journals that accept articles with ECFA to specify clearly, and
adhere to their terms and conditions for accepting these articles, as ambiguities may invite abuse.

Finally, greater standardization and clarity concerning how ECFA designations are
reflected in reference lists and in-text citations is needed. Journal editors have discussed various
means of addressing this problem: the use of boldface letters or underlining for the last names of
equal first-authors in the reference lists are among the suggested methods (Dubnansky and
Omary 2012; Omary et al. 2015). However, given that reference management software programs
do not support equal authorships (Hosseini 2020), authors must implement these manually.
Consequently, compliance is likely to be low. Furthermore, since these practices are not
consistent across the board, they will be difficult to enforce and monitor.
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Accurately reflecting ECFA within in-text citations has received attention as well. For
instance, the editor of the Journal of Molecular Biology of the Cell suggests listing all equal first
authors (e.g., Equal Author A, Equal Author B et al., 20XX) (Drubin 2014). While this
suggestion may be adequate for publications with two or three co-first authors, in cases where
numerous authors have a justified claim to ECFA, its implementation will be much more
challenging. Ideally, such suggestions would be offered in conjunction with appropriate terms
and conditions that would facilitate their standardization. For instance, one such condition is to
limit the number of equal first authors to two or three. In absence of their support from
influential and authoritative bodies such as COPE or ICMIJE, ad hoc efforts by a handful of
journal editors will spawn a wider proliferation of inconsistent practices. The sooner policies and
guidelines are adjusted and regularized, the more manageable will be the task of indexing past

ECFA articles in the literature.

Limitation

The chief limitation is sample bias as a result of the participant selection process. By inviting
participation only from co-first authors of recent papers, this likely bypassed the input of those
who might regard co-first authorship less favourably (See Resnik et al., 2020). Also, by
soliciting interviewees only from authors who had published in one of a small number of leading
journals, this bypassed the input of those from non-targeted journals who might have rather
different views. Conducting interviews of the sort reported above but with a broader range of

participants would be a worthy follow-up project to the one discussed here.
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Conclusion

Our findings suggest that recent increases in the use of ECFA designations are likely to continue,
as researchers often see them as a practical and fair solution to problems that arise in assigning
authorship in collaborative contexts. Ethical arguments against the practice made by some
commentators seemed to have had little impact on participants who tended to be more focused
the practical aspects of ECFA related to their own projects. Continued increases in use, in turn,
will likely result in broader acceptance and understanding of ECFA designations in the research
community as a whole, and their prominence in leading scientific journals is likely to encourage
explicit recognition by more and more publications. These increases accentuate the need to
standardize how such designations are represented in publications and indexes and for greater

clarity and guidance regarding their use for evaluation purposes.
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Appendix A

1. How many papers have you published involving equal co-first authorship?

2. In addition to published papers, are you currently involved in projects that are likely to result
in co-first authored publications?

3. How did the research collaboration with your co-equal authors come about? Who initiated the
collaboration and who suggested to have ECFA?

4. At what point in the project was the decision about authorship made — early on?, not until the
manuscript was being drafted? Sometime in between? Was the issue contentious? Was there
much discussion about it?

5. How did selection of a target journal figure in the process? For example, was the decision
regarding equal co-first authorship made before or after looking at the journal’s policies?

6. In your view, [for a specific paper], do you feel that equal first authorship accurately reflects
the intellectual contribution of the various authors? Was any one shortchanged? Any one over-
credited?

7. Overall, what is your view about equal co-first authorship?

8. Do you know of (or can you think of) systems of authorship that better or more accurately
reflect the contributions of multiple authors, e.g., a contributorship model, where individuals’
contributions are designed not by their relative importance, but only by the specific role(s) each
researcher performed?

9. Was it the size/complexity of the task that convinced the group to divide the involved effort
between contributors and consequently use ECFA? Where there other considerations involved?

10. If the ECFA participated in writing the manuscript (second criteria of the ICMJE), how did
they make sure that they participated equally?

11. Was the involved task divided reasonably/exactly equal, and were all authors happy about
sharing the first position? Was there any disagreement about who should be included?

12. Who made the final decision as to which authors would be named as equal? Did ECFA have
any-influence on that or was there a chance/willingness to raise concerns?

13. How do they reflect these ECFA designations in their resume?

14. Do they have any first-hand experience (or have they heard stories) about how the ECFA
designations are assessed in evaluation committees?
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