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Abstract

Background

Publishing in scientific journals is one of the most important ways in which
scientists disseminate research to their peers and to the wider public.
Pre-publication peer review underpins this process, but peer review is subject
to various criticisms and is under pressure from growth in the number of
scientific publications.

Methods

Here we examine an element of the editorial process at eLife, in which the
Reviewing Editor usually serves as one of the referees, to see what effect this
has on decision times, decision type, and the number of citations. We analysed
a dataset of 8,905 research submissions to eLife since June 2012, of which
2,750 were sent for peer review, using R and Python to perform the statistical
analysis.

Results

The Reviewing Editor serving as one of the peer reviewers results in faster
decision times on average, with the time to final decision ten days faster for
accepted submissions (n=1,405) and 5 days faster for papers that were
rejected after peer review (n=1,099). There was no effect on whether
submissions were accepted or rejected, and a very small (but significant) effect
on citation rates for published articles where the Reviewing Editor served as
one of the peer reviewers.

Conclusions

An important aspect of eLife’s peer-review process is shown to be effective,
given that decision times are faster when the Reviewing Editor serves as a
reviewer. Other journals hoping to improve decision times could consider
adopting a similar approach.
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Background

Although pre-publication peer review has been strongly criticised —
for its inefficiencies, lack of speed, and potential for bias (for
example, see | and 2) — it remains the gold standard for the assess-
ment and publication of research’. eLife was launched to “improve
[...] the peer-review process™ in the life and biomedical sciences,
and one of the journal’s founding principles is that “decisions about
the fate of submitted papers should be fair, constructive, and pro-
vided in a timely manner”. However, peer review is under pressure
from the growth in the number of scientific publications, which
increased by 8-9% annually from the 1940s to 2012°, and growth
in submissions to eLife would inevitably challenge the capacity of
their editors and procedures.

eLife’s editorial process has been described before’*. In brief, each
new submission is assessed by a Senior Editor, usually in consultation
with one or more members of the Board of Reviewing Editors, to
identify whether it is appropriate for in-depth peer review. Tradi-
tionally, editors recruit peer reviewers and, based on their input,
make a decision about the fate of a paper. Once a submission is sent
for in-depth peer review, however, the Reviewing Editor at eLife
has extra responsibility. First, the Reviewing Editor is expected to
serve as one of the peer reviewers. Second, once the reviews have
been submitted independently, the Reviewing Editor should engage
in discussions with the other reviewers to reach a decision they can
all agree with. Third, when asking for revisions, the Reviewing
Editor should synthesise the separate reviews into a single set of
revision requirements. Fourth, wherever possible, the Reviewing
Editor is expected to make a decision on the revised submission
without re-review. At other journals, the Reviewing Editor may
instead be known as an Academic Editor or Associate Editor.

Since editors have extra responsibility in eLife’s peer-review proc-
ess, here we focus our analysis on the effect of the Reviewing
Editor serving as one of the peer reviewers, and we examine three
outcomes: 1) the effect on decision times; 2) the effect on the deci-
sion type (accept, reject or revise); and 3) the citation rate of pub-
lished papers. The results of the analysis are broken down by the
round of revision and the overall fate of the submission. We do not
consider the effect of the discussion between the reviewers or the effect
of whether the Reviewing Editor synthesizes the reviews or not.

Methods

We analyzed a dataset containing information about 9,589 papers
submitted to eLife since June 2012 in an anonymised format. The
dataset contained the date each paper was first submitted, and, if
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it was sent for peer review, the dates and decisions taken at each
step in the peer-review process. Information about authors had been
removed, and the identity of reviewers and editors was obfuscated
to preserve confidentiality.

As a pre-processing step, we removed papers that had been vol-
untarily withdrawn, or where the authors appealed a decision, as
well as papers where the records were corrupted or otherwise una-
vailable. After clean up, our dataset consisted of a total of 8,905
submissions, of which 2,750 were sent for peer review. For the rest
of the paper, we focus our analysis on this subset of 2,750 papers,
of which 1,405 had been accepted, 1,099 had been rejected, and the
rest were still under consideration. The article types included are
Research Articles (MS type 1), Short Reports (MS type 14), Tools
and Resources (MS type 19), and Research Advances (MS type 15).
Registered Reports are subject to a slightly different review process
and have not been included.

Before discussing the results, we introduce a few definitions: the
“eLife Decision Time” is the amount of time taken by eLife from
that version of the submission being received until a decision has
been reached for a particular round of review. The “Author Time”
is the amount of time taken by the authors to revise their article for
that round of revision. The “Total Time” is the time from first sub-
mission to acceptance, or amount of time taken for eLife to publish
a paper from the moment it was first received for consideration. By
definition, the “Total Time” is equal to the sum of the “eLife Deci-
sion Time” and the “Author Time” across all rounds, including the
initial submission step. “Revision Number” indicates the round of
revision. We distinguish between Reviewing Editors who served as
one of the reviewers during the first round of review and Reviewing
Editors who did not serve as one of the reviewers (i.e., those who
undertook more of a supervisory role during the review process)
with the “Editor_As_Reviewer” variable (True or False).

We illustrate the variables with a real example taken from the dataset
(Table 1).

The example submission from Table 1 was received as an “initial
submission” (MS TYPE 5) on 20 June 2012. One day later, the
authors were encouraged to submit a “full submission” (MS TYPE 1)
that would be sent for in-depth peer review. The full submission was
received on 27 June 2012, when the Reviewing Editor was assigned
and reviewers were contacted. In this example, the Reviewing Edi-
tor also served as one of the reviewers (indicated by the “Editor_
As_Reviewer” variable).

Table 1. An example from the dataset.

Decision
Date

Received
Date

MS Revision
Type Number

5 1 2012-06-20 2012-06-21

1 2012-06-27 2012-07-25
2 2012-09-05 2012-09-05

oosen. T A S
Time

1 N/A N/A

28 N/A 6 True

0 7 42 True
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On 25 July (28 days later), the Reviewing Editor sent out a deci-
sion asking for revisions to the authors, who submitted their revised
manuscript on 5 September. The paper was accepted on the same
day that it was resubmitted. In this case, the total eLife Decision
Time was 29 days (including the pre-review stage), the Author
Time was 48 days, and the Total Time (eLife Decision Time plus
Author Time) was 77 days. Total Time refers only to the total time
across all rounds and revisions for each paper - and does not vary
across rounds. Since we are focusing on the role of the editors in the
peer review process, in the rest of the paper we will ignore the time
spent in the pre-review stage.

All of the statistical analyses were performed using R and Python.
On the Python side, we used statsmodels, scipy, numpy, and pan-
das for the data manipulation and analysis. To plot the results we
used bokeh, matplotlib, and seaborn. Details of all the analysis,
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together with code to reproduce all image and tables in the paper are
available on the companion repository of this paper here: https://
github.com/FedericoV/eLife_Editorial_Process.

To obtain the citation numbers, we used a BeautifulSoup to scrape
the eLife website, which provides detailed information about cita-
tions for each published paper.

Results and discussion

First, we examined the effect of the Reviewing Editors serving as
one of the reviewers on the time from submission to acceptance or
from submission to rejection after peer review (Total Time). When
the Reviewing Editor served as a reviewer (Editor_As_Reviewer
= True), the total processing time was 10 days faster in the case
of accepted papers and more than 5 days faster in the case of
papers rejected after peer review (Figure 1). Both differences are
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Figure 1. Decision times are faster when the Reviewing Editor serves as one of the reviewers. \We compare the total time from submission
to acceptance and submission to rejection after peer review. Orange indicates papers submissions where the Reviewing Editor served as
one of the peer reviewers, while light blue indicates submissions where the Reviewing Editor did not serve as one of the reviewers (i.e., the

editors had more of a supervisory role).
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statistically significant (see Table 2 for details). Intuitively, regard-
less of the role of the Reviewing Editor, rejection decisions are
typically much faster than acceptance decisions, as they go through
fewer rounds of revision, and are not usually subject to revisions
from the authors.

One possible reason why submissions reviewed by the Review-
ing Editor have a faster turnaround is because fewer people are
involved (e.g., the Reviewing Editor in addition to two external
reviewers, rather than the Reviewing Editor recruiting three exter-
nal reviewers), and review times are limited by the slowest per-
son. To test this, we built a linear model to predict the total review
time as a function of editor type (whether the Reviewing Editor
served as a reviewer or not), decision (accept or reject), and the
number of unique reviewers across all rounds (see Table S1).
Indeed, the total review time did increase with each reviewer
(7.4 extra days per reviewer, p < 0.001) and the effect of a Review-
ing Editor serving as one of the reviewers remained significant
(-9.3 days when a Reviewing Editor served as one of the reviewers,
p <0.0001).

Next, we examined this effect across all rounds of review (rounds 0,
1, 2) and decision types (accept, reject and revise). The results are
shown in Figure 2 and summarized in Table 2. Again, we see that
processing times are consistently faster across almost every round,
when the editors serves as one of the peer reviewers, except in the
cases where the sample size was very small.

Interestingly, when the Reviewing Editor serves as one of the peer
reviewers, the eLife Decision Time is reduced, but the time spent
on revisions (Author Time) does not change. This suggests that the
actual review process is more efficient when the Reviewing Editor
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serves as a reviewer, but the extent of revisions being requested
from the authors remains constant.

‘We next examined the chances of a paper being accepted, rejected or
revised when a Reviewing Editor served as one of the reviewers. We
found no significant difference when examining the decision type
on a round-by-round basis (Table 3) (chi-squared test, p = 0.33).

To test whether eLife’s acceptance criteria changed over time, we
built a logit model including as a predictive variable the number of
days since eLife began accepting papers and whether the Review-
ing Editor served as one of the reviewers. The number of days
since publication had a very small (—0.003) but significant effect
(p < 0.02) while the effect of the Reviewing Editor serving as a
reviewer was not significant (see Table S2). We also tested whether
a Reviewing Editor serving as a reviewer had an effect on the
number of rounds of revision before the final decision and found no
significant effect (see Table S3).

The final outcome we examined was the number of citations (as
tracked by Scopus) received by papers published by eLife. Papers
accumulate citations over time, and, as such, papers published ear-
lier tend to have more citations (Figure 3).

We examined this effect using a generalized linear model. As
variables, we considered whether the Reviewing Editor served as
a reviewer (Editor_As_Reviewer, true or false), as well as the
number of days between eLife publishing its first manuscript and
the day the Scopus database was queried. The presence of a Review-
ing Editor serving as a reviewer had no significant effect on the
number of citations (see Table S4). Papers with longer total review
times tended to be cited less (this effect is small but significant).

Table 2. Effect of a Reviewing Editor serving as a reviewer (Editor_As_Reviewer) on eLife Decision Time and

Author Time.
Counts eLife Decision Time Author Time
Editor_As_Reviewer False True False True M-W  False True M-wW
Decision_Type Revision Number
0 5000  12.000 21600 23.333 1.000 4.000 4.833 0915
Accept Full 1 440.000 650.000 8.802 6.949 0.006 52.209 51.168  0.402
Submission 2 115000 164.000 4.339 3238 0.175 16.487 14.652 0.402
3 6.000  11.000 3.667 2455 0747 6.833 9909  0.811
0 461.000 616.000 36.104 30.981 0.000 6.182 6.430  0.267
Reject Full 1 10.000  10.000 22200 31.600 0.148 64.900 101.800 0.402
Submission 2 1000 N/A 17.000 N/A 0.000 60.000 N/A 0.000
3 N/A N/A N/A N/A N/A  N/A N/A N/A
0 705000 946.000 36.018 31.053 0.000 5786 5744  0.402
Revise Full 1 129.000 182000 19.651 15747 0.006 66.930 64.110 0.915
Submission 2 6.000  12.000 7.833 7.167 0.747 21.333 35250 0.730
3 N/A N/A N/A N/A N/A  N/A N/A N/A
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Figure 2. Decision times are faster when the Reviewing Editor serves as one of the reviewers across different rounds of review.
Boxplots showing decision times for different rounds of review, depending on decision type and whether the Reviewing Editor served as one

of the reviewers (orange) or not (light blue).

Table 3. Effect of a Reviewing Editor serving as
one of the reviewers on editorial decisions.

Editor_As_Reviewer False True Totals
Accept Full Submission 566 837 1408
Reject Full Submission 472 626 1098
Revise Full Submission 840 1140 1980

Totals 1878 2603 4481

One of the most noticeable effects of a Reviewing Editor serving
as one of the peer reviewers at eLife is the faster decision times.
However, serving as a Reviewing Editor and one of the review-
ers for the same submission is a significant amount of work. As
the volume of papers received by eLife has increased, the fraction

of editors willing to serve as a reviewer has decreased. While in
2012 almost all editors also served as reviewers, that percentage
decreased in 2013 and 2014. There are signs of a mild increase
in the percentage of editors willing to serve as reviewers in 2015
(Figure 4).

Conclusions

Due to an increasingly competitive funding environment, scientists
are under immense pressure to publish in scientific journals, yet
the peer-review process remains relatively opaque at many jour-
nals. In a systematic review from 2012, the authors conclude that
“Editorial peer review, although widely used, is largely untested
and its effects are uncertain™. Recently, journals and conferences
(e.g., 10) have launched initiatives to improve the fairness and
transparency of the review process. eLife is one such example.
Meanwhile, scientists are frustrated by the time it takes to publish
their work'".
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Figure 4. A decreasing proportion of Reviewing Editors served as one of the reviewers as submission volumes increased. Time series
plots for the number of active editors who served as one of the reviewers (Unique RE, blue) or not (Unique SE, green) in a given month. The
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We report the analysis of a dataset consisting of articles received by
eLife since launch and examine factors that affect the duration of
the peer-review process, the chances of a paper being accepted, and
the number of citations that a paper receives. In our analysis, when
an editor serves as one of the reviewers, the time taken during peer
review is significantly decreased. Although there is additional work
and responsibility for the editor, this could serve as a model for other
journals that want to improve the speed of the review process.

Journals and editors should also think carefully about the optimum
number of peer reviewers per paper. With each extra reviewer, we
found that an extra 7.4 days are added to the review process. Editors
should of course consider subject coverage and ensure that review-
ers with different expertise can collectively comment on all parts
of a paper, but where possible there may be advantages, certainly
in terms of speed and easing the pressure on the broader reviewer
pool, of using fewer reviewers per paper overall.

Insofar as the editor serving as a reviewer is concerned, we did not
observe any difference in the chances of a paper being accepted or
rejected, but we did notice a modest increase in the overall number
of citations that a paper receives when an editor serves as one of the
reviewers, although this effect is very small. An interesting result from
our analysis is that a longer peer-review process or more referees does
not lead to an increase in citations, so this is another reason for jour-
nals and editors to carefully consider the impact of the number of
reviewers involved, and to strive to communicate the results presented
in a timely manner for others to build upon. As eLife is a relatively
young journal, we can verify if the citations trend we observe will
hold over longer periods as different papers accumulate citations.

Data and software availability

All code for the analysis as well as the datasets: https://github.com/
FedericoV/eLife_Editorial Process

Supplementary material
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org/10.5281/zenodo.48544%

To reproduce Figure 4, we pre-processed the raw dataset that con-
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Table S1. Linear model for Total Time. We built a linear model of the Total Time
as a function of whether the Reviewing Editor served as a reviewer (Editor_As_
Reviewer) (categorical variable, two levels), the final decision made on a paper
(Decision_No), and the number of unique reviewers. The revision time increased
with the number of reviewers, but it decreased when a Reviewing Editor served

as one of the reviewers.

coef stderr z P>|z| [95.0% Conf. Int.]
Intercept 85.7868 4.462 19.225 0.000 77.04194.533
C(Editor_As_
Reviewer)[T.True] -9.2265 1.701 -5.425 0.000 -12.560 -5.893
C(Decision_Type)
[T.Reject Full -65.3500 1.622  -40.285 0.000 -68.529-62.171
Submission]
Unique_Reviewers 7.1892 1.620 4.438 0.000 4.014 10.364
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Table S2. Linear model for the chances of a paper being accepted. We used logit
regression to estimate the chances of a paper being accepted as a function of whether the
Reviewing Editor served as one of the reviewers (Editor_As_Reviewer), the number of
unique reviewers, and the number of days between when a paper was published and the
first published paper by eLife. The only significant variable is the days since eLife started
accepting papers for publication (although the effect on the chances of a paper being
accepted is very small).

coef stderr z P>|z| [95.0% Conf. Int.]
Intercept 0.6080 0.257 2.368 0.018 0.1051.111
C(Editor_As_Reviewer)[T.True] 0.0822 0.087 0.946 0.344 -0.0880.252
Publication_Since_Start -0.0003 0.000 -2.393 0.017 -0.001 -6.08e-05
Unique_Reviewers -0.0380 0.081 -0.468 0.640 -0.197 0.121

Table S3. Effect of a Reviewing Editor serving as a reviewer on the number of rounds

of revision. We used a GLM with a log link function to model the number of revisions that a
paper undergoes prior to a final decision as a function of whether a Reviewing Editor served
as one of the reviewers (Editor_As_Reviewer), the number of unique reviewers, the decision
type, and the number of days since eLife started accepting papers. The only variable that had a
significant effect was the decision type, as papers that are rejected tend to be overwhelmingly
rejected early on and thus undergo fewer rounds of revision.

coef stderr z P>|z| [95.0% Conf. Int]
Intercept 0.6856 0.099 6.951 0.000 0.4920.879
Editor_As_Reviewer[T.True] -0.0134 0.033 -0.403 0.687 -0.078 0.052

C(Decision_Type)[T.Reject
Full Submission]

Publication_Since_Start 1.058e-05 5.33¢-05 0.198  0.843 -9.4e-05 0.000
Unique_Reviewers 0.0382 0.031 1.230 0.219 -0.023 0.099

-0.7762 0.035 -22.216  0.000 -0.845-0.708

Table S4. Citation rates. Linear model for the citations (as indexed by Scopus) after
log1p transform. Publications where the Reviewing Editor served as one of the reviewers
have a slightly higher number of citations, although this effect is very moderate. Papers
also accumulate citations over time, thus papers that have been published longer ago
(Publication_Since_Start) tend to accumulate more citations. The number of unique
reviewers, as well as the total decision time before acceptance, had no significant effect.

coef std err z P>|z| [95.0% Conf. Int.]
Intercept 2.7603 0.127 21.713 0.000 2.5113.010
Editor_As_Reviewer[T.True] 0.0960 0.043 2.240 0.025 0.0120.180
Decision_Time -0.0005 0.000 -1.126 0.260 -0.001 0.000
Publication_Since_Start -0.0025 6.96e-05 -35.521 0.000 -0.008-0.002
Unique_Reviewers 0.0599 0.040 1.503 0.133 -0.0180.138
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| enjoyed reading this article, and | liked the fact that it was concisely written. | would only like to share a
few comments.

The authors of this paper have chosen to exam the peer review process for eLife, which is an electronic
journal for the life and biomedical sciences. They note that two papers have previously described the
editorial process of eLife; however for their own study, | think it would have been useful to include a link to
the eLife website (hitps:/elifesciences.org/). | was curious about whether or not it was an open access
journal, and | looked for the website to obtain this information. More importantly, | also looked to the
website, because | wanted to know how many persons serve as Senior Editors or sit on the editorial board
of eLife. What is interesting here is that the term “editor” for this journal is stretched to include one
Editor-in-Chief, three Deputy-Editors, thirty-two Senior Editors and a 282-member Board of Reviewing
Editors. The peer review system for this journal is quite different from the ‘traditional’ journal, but to be
more precise, it differs because “Reviewing Editors” are specialists who have agreed to review for the
journal on a regular basis, and may in some cases call upon additional ‘outside’ reviewers.

What we do not know from this paper, is whether or not two or more of the 282 Reviewing Editors
sometimes choose to review the same paper. At the eLife website, the following is noted: “The
Reviewing editor usually reviews the article him or herself, calling on one or two additional reviewers as
needed”. Are the additional reviewers always from the outside? If not, how would this change the
authors’ hypothesis related to the ‘effects of an editor serving as one of the reviewers’?

The methods used for the data analysis are explained very well, with the exception of one detail: How did
the authors acquire the initial dataset of 9,589 papers? This information is presented in the
‘Acknowledgements’ section, but could have also been added to the Methods section, for more clarity.

The graphs related to the authors’ findings are clear and present interesting information, but I am not sure
how the citation data were collected from Scopus for the peer-reviewed papers in eLife and whether or
not ‘citation windows’ were used for the papers depending on the year in which they were published.
Essentially the authors are correct in saying that “papers accumulate citations over time, and, as such,
papers published earlier tend to have more citations”, hence citation windows are used to correct for this.
The highest rates of citation (especially in the life sciences and biomedicine) will appear within
three-to-five years following an article’s date of publication. For this reason, bibliometricians usually count
citations within this three-to-five year time-frame to determine an article’s initial impact. Since the articles
used in this study had been “submitted to eLife since June 2012” the authors should have focus on three
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things: 1) the involvement of a Reviewing Editor as a peer reviewer or not, 2) the number of days
between start of the submitted paper’s acceptance and publication, and 3) the papers’ citation rate
following 3-5 years after final publication.

| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.
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