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Most of biomedical research becomes available after being assessed by editors and peer reviewers in a scientific journal. This system
began to be established in the 1700s, but it was not until recent decades that it became ubiquitous. Prepublication peer review has
relatively little empirical evidence to support it, and its effectiveness in improving the quality of the scientific literature has been
questioned; nevertheless, the system remained largely unchallenged until the advent of preprint publication. Deposit of preprints
has been the norm in some fields of science for more than two decades and has recently begun to rise in popularity among
biomedical researchers. Still, doubts have been raised about the quality of unreviewed articles, and debates on the theme often
question whether it is worth for researchers to spend time sifting through papers that have not been previously evaluated, and
whether publication of non-reviewed articles might prohibitively increase the amount of noise in the literature.
With that in mind, this study aims to compare the quality of reporting between biomedical research articles that have been
published in peer-reviewed journals and those deposited as preprints, in order to assess whether an objective dimension of
literature quality differs between these two types of articles.

Articles were selected from bioRxiv or PubMed starting from an empty search with publication dates between January 1st and
December 31st 2016. To be included, it had to be written in English and contain an original result, which had to compare statistically
two groups composed of humans, other animals, cell lines or microorganisms. Articles were assessed for inclusion at random. Final
sample size was determined based on a preliminary analysis containing 10 articles/group. Some articles were further excluded so
that groups from both databases contained the same number of articles per category of biological model.

Assessment of reporting was performed through an online form developed based on previously established guidelines and journal
checklists. Each article was assessed by three evaluators and the prevalent answer was considered final. Each reported item counted
as 1 point and total score was normalized to the total of applicable questions. Whenever a prevalent answer was not reached, final
decision was discussed by the coordinating team.
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Figure 2 – Comparison of overall reporting scores between preprints
and peer-reviewed articles. PubMed article’s score was slightly higher
than bioRxiv’s (72.5±10.1 vs 67.3±12.4, respectively) and this
comparison yielded p=0.005 (Student’s t test, t=-2.84). 95% confidence
interval for the absolute difference of 5.2 is [1.6 – 8.9]. N=76/group
was determined to achieve 90% power to detect a difference of 10%
between groups atα=0.05.

Score Subset
Mean ± S.D. 

(bioRxiv)

Mean ± S.D. 

(PubMed)
t value p value

Sample 

Size

Overall In vitro 61.7 ± 10.1 66.1 ± 7.8 -1.46 0.15 18

Invertebrates 77.3 80.0 - - 1

Vertebrates 66.9 ± 11.5 72.4 ± 9.6 -1.82 0.07 25

Humans 70.4 ± 13.6 76.0 ± 10.3 -1.86 0.07 32

General All 71.3 ± 12.2 74.0 ± 10.1 -1.48 0.14 76

In vitro 65.3 ± 11.9 67.8 ± 9.3 -0.71 0.48 18

Invertebrates 77.8 84.2 - - 1

Vertebrates 74.1 ± 11.2 74.7 ± 10.0 -0.21 0.83 25

Humans 72.4 ± 12.3 76.7 ± 9.4 -1.55 0.13 32

Specific In vitro 44.9 ± 29.0 56.5 ± 21.7 -1.35 0.18 18

Invertebrates 75.0 66.7 - - 1

Vertebrates 52.7 ± 19.7 67.5 ± 16.1 -2.91 0.005 25

Humans 65.2 ± 26.8 74.8 ± 16.8 -1.73 0.09 32

Table 1 – Comparison of scores
between groups by category of the
article and sections of the
questionnaire. The difference
favoring articles from PubMed
remained consistent; however,
considering Sidak’s correction for
multiple comparisons (α=0.003), we
are not confident about asserting
such effects.

Figure 4 – Comparison between preprints with and without figures
embedded in text. As an exploratory analysis, we obtained the overall
reporting score for articles found in bioRxiv with figures presented
throughout the manuscript text and those that presented figures by
the end of the article or in separate files. We found that the mean
score for the embedded group (72.5±12.6) is comparable to PubMed
score (all articles had embedded figures). Meanwhile, mean score for
the non-embedded group (65.0±11.8) is equivalent to the whole
bioRxiv score. Comparison between groups (Student’s t test, t=-2.48,
p=0.01) is not significant considering Sidak’s correction for multiple
comparisons.

Planned secondary analyses also showed that neither impact factor (for the PubMed sample) nor region of origin had any impact on
reporting scores (Spearman’s correlation, r=-0.24, p=0.07; two-way ANOVA, pregion=0.17, pgroup=0.007, pinteraction=0.07). We did find a
negative correlation between score and number of figures in the main text (all articles,ρ=-0.30, p=0.0001; bioRxiv,ρ=-0.34, p=0.003;
PubMed,ρ=-0.22, p=0.05; n=76/group).

From these results, we conclude that the average article found in bioRxiv is not of lesser quality from one found in PubMed in terms
of reporting quality. Our results suggest that formatting of the article seems to play an important role in reporting assessment as we
designed it. Besides, as this is an observational study of random samples of reviewed and unreviewed articles, we cannot directly
attribute peer-review as the cause for the differences observed. Another limitation is that the subject areas are differently
represented in both groups, so differences observed could stem from the fact that articles from both groups are different even before
peer review occurs.
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Figure 1 – Schematic representation of the questionnaire used and example items assessed.
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Figure 3 – Subjective assessment. (A) Scores were given as an answer to “Do the title and abstract provide a clear idea of the article's
main findings?”. Student’s t test, t=-3.61, p=4x10-4. (B) Scores were given as an answer to “Was the required information easy to find
and extract from the article?”. Student’s t test, t=-6.22, p=5x10-9. (C) Title and abstract clarity vs. reporting scores. r=0.39, p=1.6x10-6

(all articles); r=0.14, p=0.22 (bioRxiv); r=0.55, p=5.1x10-7 (PubMed). (D) Easiness to extract information vs. reporting scores. r=0.59,
p=9.7x10-15 (all articles); r=0.54, p=8x10-7 (bioRxiv); r=0.59, p=5.6x10-8 (PubMed). N=72/group.

This work is available as a preprint at http://dx.doi.org/10.1101/581892. Currently, we are at the final stages of collecting data to
directly compare the first preprint version to the peer-reviewed published version of the same article.
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